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ACR/ARHP 2011 Annual
Scientific Meeting Overal Needs
Assessment/Practice Gaps

The American College of Rheumatology and the Association of
Rheumatology Health Professionals are committed to providing
comprehensive education to improve the knowledge and
performance of physicians, health professionals and scientists.
Through evidence-based educational programs, the organization
strives to enhance practice performance and improve the quality
of care in those with or at risk for arthritis, rheumatic and
musculoskeletal diseases. The 2011 annual meeting program

has been developed independent of commercial influence. The
following groups were involved in the planning process: the ACR
Committee on Education; the ACR Annual Meeting Planning
Committee; the ARHP Education Committee and the ARHP Annual
Meeting Program Planning Committee.

The program is the result of a planning process that identified
educational needs to change or enhance the knowledge,
competence or performance of rheumatology professionals. The
program’s content was derived from both needs assessment and
practice gap analysis based on professional activities, practice
setting, ABIM recertification requirements and physician attributes.

PROGRAM HIGHLIGHTS

e Educational tracks to help attendees identify content targeted
to them. Tracks include: business of rheumatology, clinical,
clinical and research, clinical practice, educators, fellow-in-
training, pediatrics, pediatrics and clinical, and research;

e Latest science and best-practices presented through peer-
reviewed and selected clinical and scientific abstracts, and
invited speakers providing clinical, evidence-based and quality
focused content;

¢ Diverse formats of education delivery, including: didactic
lectures, debates, and interactive sessions, such as poster
tours, Meet the Professors and Workshop sessions;

e A larger forum for discussion of practical management issues
such as the Curbside Consults — Ask the Professors session and
Medical Aspects lectures;

e Extensive learning opportunities in the basic science of
rheumatology, an area of the program developed by a
subcommittee of US and internationally prominent basic
scientists. Offerings include: Basic Science Symposia, State-
of-the-Art Lectures, a series of Immunology Updates for the
Clinicians, and a Basic Science pre-meeting course;

¢ Clinical management sessions, including the Thieves’ Market,
Curbside Consults — Ask the Professors, The Great Debate and
the ACR Knowledge Bowl;

¢ A specific pediatric rheumatology track plus content
integrated throughout the program designed to provide a
high-level educational program to pediatric rheumatologists;
and relevant updates to adult rheumatologists;

e Formal presentations of new practice guidelines provided
to alert the membership and explain, in an open forum, the
data supporting the guidelines and propose approaches for
implementation;

e Over 40 workshops designed to provide hands-on skills
training.

For additional details, refer to the session level learning objectives
at www.rheumatology.org/annual.

About ACR/ARHP Education

The American College of Rheumatology and the Association of
Rheumatology Health Professionals, a division of the ACR, are
organizations of physicians, health professionals and scientists
serving members through programs, including education and
research. Through these programs, the ACR and the ARHP
foster excellence in the care of people with rheumatic and
musculoskeletal diseases. The 2011 ACR/ARHP Annual Scientific
Meeting programs have been independently planned by the
ACR Committee on Education, the ACR Annual Meeting Planning
Committee, the ARHP Annual Meeting Program Committee, and
the ARHP Clinical Focus Course Task Force.

This program is sponsored by the American College of
Rheumatology for educational purposes only. The material
presented is not intended to represent the only or the best
methods appropriate for the medical conditions being discussed,
but rather are intended to present the opinions of the authors/
presenters, which may be helpful to other healthcare professionals.
Attendees participating in this medical education program do so
with the full knowledge that they waive any claim they may have
against the ACR for reliance on any information presented during
these educational activities. The ACR does not guarantee, warrant
or endorse any commercial products or services.

PROGRAM OBJECTIVES
At the conclusion of the 2011 ACR/ARHP annual meeting,
participants should be able to:

¢ identify recent developments in the diagnosis and
management of patients with rheumatic diseases

outline new technologies for the treatment of rheumatologic
problems

describe potential challenges in the delivery of care to patients
with rheumatic diseases and to specify possible solutions

utilize new research data to improve the quality of care of
patients with rheumatic diseases

e summarize recent rheumatology research findings



Certificates of CME Credit or

Participation

Accreditation Statement: The American College of Rheumatology
is accredited by the Accreditation Council for Continuing Medical
Education (ACCME) to provide continuing medical education for
physicians.

Statement of Designation: The ACR designates this live educational
activity for a maximum of 47.25 AMA PRA Category 1 credits™.
Physicians should claim only the credit commensurate with the
extent of their participation in the activity.

International Physicians: International physicians who register as
part of a group and require AMA PRA Category 1 Credit(s)™, must
provide the following information to your tour leader: full name,
mailing address, telephone and fax numbers, and e-mail address.
The information will be used to verify your meeting attendance.

The American Medical Association has an agreement of mutual
recognition of continuing medical education credit with the
European Union of Medical Specialties. International physicians
interested in converting AMA PRA Category 1 Credit ™ to EACCME
credit should contact the UEMS.

Health Professionals: Participants may claim hours to receive a
Certificate of Participation for an activity designated for AMA PRA
Category 1 Credit(s)™. For non-CME sessions, attendees may also
request a certificate of participation.

Meeting Evaluations, CME Credit/

Certificates of Participation

Computers are available for you to complete your CME/Certificate
of Participation application and meeting evaluation form online
during the meeting. In addition, you can complete the evaluation
and print your certificate after you return home.

If you are an international physician and require a Certificate of
Attendance, this is enclosed in your meeting bag. If your country
recognizes AMA PRA Category 1 Credit(s)™ in accordance with
AMA PRA requirements, please complete a meeting evaluation and
CME application.

Your evaluation of the meeting is very important. The ACR/ ARHP
annual meeting planning committees use feedback from attendees
to assist in the development of future educational activities;
therefore, we encourage you to complete your evaluation and
CME/Certificate application online.

CONFLICT OF INTEREST/DISCLOSURE STATEMENTS

(See index for Authors Disclosures)

As an educational provider accredited by the Accreditation Council
for Continuing Medical Education (ACCME), the American College
of Rheumatology must ensure balance, independence, objectivity
and scientific rigor in all its educational activities. Therefore, all
speakers and moderators participating in an ACR-sponsored activity
are required to disclose to the planning committee and audience
any financial or other relationships including, but not limited to:

None: Nothing to disclose

1. Stock, stock options or bond holdings in a for-profit
corporation or self-directed pension plan

Research grants
Employment (full or part-time)
Ownership or partnership

Consulting fees or other remuneration (payment)

I

Non-remunerative positions of influence such as officer,
board member, trustee or public spokesperson

7. Receipt of royalties
8. Speakers’ bureau
9. Other

Speakers, moderators and abstract authors submitted their
disclosure online prior to publication. Disclosures for invited
speakers are listed in the indices by presenters’ last name.

Abstract author disclosures are published online and in a
supplement to the October issue of Arthritis & Rheumatism.
Disclosures for the Late-Breaking abstracts are published online
and in the December issue of Arthritis & Rheumatism. Any
individual who refuses to disclose relevant financial relationships
will be disqualified from being a planning committee member, a
presenter, an author of a CME activity, and cannot have control of,
or responsibility for, the development, management, presentation
or evaluation of the CME activity.

ACR DISCLOSURE POLICY

It is the policy of the American College of Rheumatology to ensure
that its CME activities are independent and free of commercial
bias.

To ensure content objectivity and balance, and guarantee that

the content presented is in the best interest of its learners and

the public, the ACR requires that everyone in a position to control
content disclose all relevant financial relationships with any
commercial interest if the relationship is financial and occurred
within the past 12 months. If there are relationships that create a
conflict of interest, these must be resolved in accordance with the
ACR’s CME Resolution of Conflict policy prior to the participation of
the individual in the development or presentation of CME content.

COPYRIGHT MATERIALS POLICY

The annual meeting is a private event. Programs presented at

the meeting are for the education of attendees and purchasers

of recorded presentations as authorized by the American College
of Rheumatology. The information and materials displayed

and presented during this meeting are the property of the

ACR and the presenter and cannot be photographed, copied,
photocopied, transformed to electronic format, reproduced, or
distributed without written permission of the American College of
Rheumatology and the presenter. Any use of the program content
for commercial purposes, which includes, but is not limited to
oral presentations, audiovisual materials used by speakers, and
program handouts without the written consent of the ACR is
prohibited. This policy applies before, during and after the meeting.



The ACR will enforce its intellectual property rights and penalize
those who infringe upon it.

The names, insignias, logos and acronyms of the ACR, the ARHP
and the REF are proprietary marks. Use of the names in any
fashion, by any entity, for any purpose, is prohibited without
the express written permission of the American College of
Rheumatology.

EMBARGO POLICY

Accepted abstracts are made available to the public online in
advance of the meeting and are published in a special supplement
of Arthritis & Rheumatism. Information contained in those
abstracts may not be released until the abstracts appear online.
Academic institutions, private organizations and companies with
products whose value may be influenced by information contained
in an abstract may issue a press release to coincide with the
availability of an ACR abstract online.

However, the ACR continues to require that information that goes
beyond that contained in the abstract, e.g., discussion of the
abstract done as part a scientific presentation or presentation of
additional new information that will be available at the time of the
meeting, is under embargo until 5:00 pm Eastern Time on Saturday,
November 5. Violation of this policy may result in the abstract
being withdrawn from the meeting and other measures deemed
appropriate.

Authors are responsible for notifying financial and other sponsors
about this policy.
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ACR Poster Session A
Antiphospholipid Syndrome

Sunday, November 6, 2011, 9:00 AM—6:00 pm

1

Lupus Anticoagulant at a High-Risk Clinic: Results From a 5-Year Review
of 2,169 Patients. Christine A. Clark, Karen A. Spitzer and Carl A. Laskin. Uni-
versity of Toronto and LifeQuest Centre for Reproductive Medicine, Toronto,
ON

Background/Purpose: The lupus anticoagulant (LAC) Is one of several
antiphospholipid antibodies (aPL) that comprise laboratory criteria for the
antiphospholipid syndrome (APS). From many studies of recurrent early preg-
nancy loss (RPL) in the context of aPL, there is a perception that LAC is prevalent
in this population. We wanted to determine the distribution of LAC positivity at
a large tertiary clinic that sees about 250 new patients with RPL annually in
addition to those with SLE and/or APS. We also wanted to identify the most
frequent clinical manifestations of APS associated with repeated LAC positivity
and to establish any correlations with the number of positive LAC tests in a real
world setting.

Methods: We included all patients tested in our laboratory for
LAC and anticardiolipin antibodies (aCL IgG and IgM) from 2005 to 2010.
We reviewed charts of patients with repeated prolonged LAC to ascertain
diagnoses including histories of adverse obstetric and throm-
botic events (TE). LAC were measured using a panel of 4 tests accord-
ing not only to ISTH guidelines (DRVVT and PTT-LA) but also using dilute
PT and KCT assays; aCL IgG and IgM were measured using INOVA Kkits.

Results: Over 5 years we measured 3,446 LAC for 2,169 patients (many had
multiple tests). There were 370 (1.1%) positive LAC tests distributed among 138
patients; 31 were positive on only one occasion of many retests, 43 were positive
with no subsequent tests, and 64 (3.2%) were positive on = 2 occasions.
Fifty-nine of 64 charts were available for review: 26 (44.1%) have APS; 19
(32.2%) have SLE/APS; 7 (11.9%) have SLE and 7 (11.9%) have other
diagnoses. Twenty-two patients (37.3%) have a history of TE, 7 (11.8%) have
had more than 1 TE; 13 patients (22.0%) have had a TE in the absence of a
predisposing factor; 4 have had a post-partum TE (6.8%); 9 (15.2%) had a TE
while on oral contraception. Twenty-four (40.7%) patients have had = 1 stillbirth
(SB); 9 (15.3%) have a history of ITUGR; 6 (10.2%) had preeclampsia and/or
HELLP during a pregnancy; and 3 (5.1%) have a history of early RPL only.
Patients were evenly distributed among the number of positive tests in the 4-test
LAC panel. There were no differences among distribution of SB, IUGR,
preeclampsia or HELLP, early RPL, or live birth ever; however patients with 3 or
4 positive in the LAC panel were significantly more likely to have had a TE than
those with 1 or 2 positive (54.8% vs 21.4% respectively, p = 0.017, 95% CI:
0.087-0.581). Neither mean values nor increased prevalence of > 40 GPL or
MPL aCL IgG or IgM were significantly different among the LAC positive
groups.

Conclusion: ISTH guidelines recommend using only 2-test LAC panel,
but we found significantly more patients with TE were positive for = 3
compared to one or two of the LAC panel. A history of SB was the most
common clinical manifestation of repeatedly positive LAC, occurring twice
as frequently as idiopathic TE. LAC was found in <3% of patients attending
a tertiary clinic restricted to patients with SLE, APS and RPL, and in only
0.2% of patients referred with a history of exclusively early RPL. These
findings reinforce the need to redefine APS and validate the proposition that
early RPL should be excluded from the classification criteria.

2

Effect of Normal Pregnancy on the Lupus Anticoagulant: No Need to
Establish Pregnancy-Specific Reference Ranges. Christine A. Clark, Karen
A. Spitzer and Carl A. Laskin. University of Toronto and LifeQuest Centre
for Reproductive Medicine, Toronto, ON

Background/Purpose: The physiological basis for the hypercoagulability of
pregnancy is well understood. Shortened clotting times, especially later in
pregnancy, may be a result of increased Factor VIII and fibrinogen levels.
Whether alterations in these coagulation and hemostatic mechanisms also result in
a change in the normal ranges for the lupus anticoagulant (LAC) remains
controversial. Some investigators have reported data indicating no change during
pregnancy (Derksen ef al, 1992) and yet recent ISTH guidelines suggest that
specific pregnancy-related reference ranges be used when measuring the LAC
during pregnancy (J Thromb Hemost 2009;7:1737-40). We wanted to determine
if the LAC varies in healthy women between ante- and post-partum plasma
samples.

S1

Methods: We recruited 53 consecutive healthy pregnant women with no
history of obstetric, hematologic, or autoimmune abnormalities as part of an
ongoing study (PROMISSE). Non-study plasma samples were collected during
pregnancy and post-partum and were analysed for the presence of LAC using a
panel of 4 tests including dilute Russell’s viper venom time (dRVVT), dilute
prothrombin time (DPT), a lupus-anticoagulant sensitive PTT (PTT-LA), and
kaolin clotting time (KCT). We compared values from samples collected between
20-27 weeks’ gestation and again post partum and determined not only if there
was a statistical difference between the 2 groups, but also if the values were
outside previously established reference ranges from a general population sample.

Results: There was no significant difference between ante- and post-partum
PTT-LA [median (range) 38.0 (29.0-56.5) vs. 39.7 (31.2-69.0 sec) respectively,
p= 0.27], dRVVT [32.7 (23.3-50.0) vs. 30.8 (20.3-39.1); p = 0.07), or KCT
[55.5 (35.0-90.7) vs. 544 (33.5-104.2); p = 0.81]. Results for dPT showed a
significant decrease during pregnancy [39.0 (22.9-54.1)] compared to post-
partum [44.1 (24.5 — 65.0); p < 0.001, (95% CI for the difference of means:
4.4-10.4)]. However, this pregnancy-related difference did not fall outside the
non-pregnant reference range for dPT in our laboratory.

Conclusion: Normal pregnancy did not affect the dRVVT, PTT-LA or
KCT. Only the dPT showed a pregnancy-related decrease, but although the
difference between mean pregnant and non-pregnant clotting times was
statistically significant, both pregnant and non-pregnant ranges were within
the general population reference range for this assay. Our results support
Derksen’s earlier findings and we conclude that any changes in LAC levels in
normal pregnancy, if present at all, are too small to necessitate the use of
pregnancy-specific reference ranges, as suggested in the ISTH guidelines.
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Association of IgG, IgM, and IgA Isotypes of Anticardiolipin Alone or In
Combination In Prediction of Thrombosis In Systemic Lupus Erythem-
atosus. Vinicius Domingues, Hong Fang and Michelle Petri, Johns Hopkins.
University School of Medicine, Baltimore, MD

Background/Purpose: The Sydney APS Classification Criteria include
medium to high titer anticardiolipin IgG or IgM. We explored the association of
all anticardiolipin isotypes, singly or in combination, with thrombosis in SLE.

Methods: There were 1567 SLE patients (92% female, 55% Caucasian,
37% African-American, mean age at entry 39.612.9) who participated.
There were 668 total thrombotic events (arteral: total 328, TIA 67, stroke 129,
myocardial infarction 58, digital gangrene 31, other arterial 45; venous: total
340, DVT or PE 211, superficial 54, other venous 75). Anticardiolipin IgG,
IgM, or IgA were assessed at each visit (Inova Diagnostics Inc, San Diego,
CA), with cut-offs of 20 for medium positive and 40 for high positive.

Results:

Assay OR P-value
Venous Thrombosis
IgG > 20 ever pos 2.26 (1.70,3.00) <0.0001
IgG > 40 ever pos 2.34 (1.65,3.34) <0.0001
IgM > 20 ever pos 1.32(0.98,1.78) 0.0688
IgM > 40 ever pos 1.46 (1.01,2.11) 0.0432
IgA > 20 ever pos 2.17 (1.42,3.31) 0.0006
IgA > 40 ever pos 2.14 (1.18,3.87) 0.0176
IgG > 20 OR IgM > 20 ever pos 1.79 (1.38,2.32) <0.0001
IgG > 40 OR IgM > 40 ever pos 1.81 (1.34,2.45) 0.0002
IgG > 20 OR IgA > 20 ever pos 2.06 (1.56,2.71) <0.0001
IgG > 40 OR IgA > 40 ever pos 2.03 (1.44,2.87) 0.0001
Arterial Thrombosis
IgG > 20 ever pos 1.95 (1.45,2.620 <0.0001
1gG > 40 ever pos 2.39(1.67,3.43) <0.0001
IgM > 20 ever pos 1.42 (1.05,1.93) 0.0264
IgM > 40 ever pos 1.68 (1.16,2.44) 0.0081
IgA > 20 ever pos 1.99 (1.28,3.09) 0.0036
IgA > 40 ever pos 2.75 (1.55,4.98) 0.0013
IgG > 20 OR IgM > 20 ever pos 1.70 (1.30,2.23) 0.0002
IgG > 40 OR IgM > 40 ever pos 1.96 (1.44,2.67) <0.0001
IgG > 20 OR IgA > 20 ever pos 1.79 (1.34,2.39) <0.0001
IgG > 40 OR IgA > 40 ever pos 2.49 (1.77,3.52) <0.0001
Stroke
IgG > 20 ever pos 1.74 (1.17,2.60) 0.0087
IgG > 40 ever pos 2.19 (1.37,3.51) 0.0025
IgM > 20 ever pos 1.34 (0.89,2.03) 0.1787
IgM > 40 ever pos 1.25(0.74,2.11) 0.3910
IgA > 20 ever pos 1.54 (0.84,2.84) 0.1528
IgA > 40 ever pos 2.02(0.93,4.37) 0.772
IgG > 20 OR IgM > 20 ever pos 1.53 (1.06,2.21) 0.0242
IgG > 40 OR IgM > 40 ever pos 1.70 (1.12,2.58) 0.0506
IgG > 20 OR IgA > 20 ever pos 1.51(1.02,2.24) 0.0506
IgG > 40 OR IgA > 40 ever pos 2.00 (1.26,3.17) 0.0045

Conclusion: Analysis of single isotypes found that IgG or IgA, > 20 or >
40 (but not IgM) were associated with venous thrombosis. For arterial
thrombosis, all single isotypes were associated. For stroke, only 1gG was
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associated. Combinations of isotypes surprisingly did not add to the strength
of the association nor to the statistical significance. We conclude that: 1) the
association depends on whether it is venous thrombosis, arterial thrombosis,
or stroke (which is important predictive information for clinicians); 2) IgA
anticardiolipin should be added to the classification criteria for APS in SLE,
as it performs better than IgM; and 3) combining different isotypes of
anticardiolipin does not improve the association.
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Anti-beta2 Glycoprotein I IIgA in Systemic Lupus Erythematosus Versus
Controls. Ana-Maria Orbai', Hong Fang', Joan T. Merrill’, Graciela S.
Alarcén®, Caroline Gordon®, Paul R. Fortin®, Tan N. Bruce®, David A.
Isenberg’, Daniel J. Wallace®, Ola Nived®, Gunnar K. Sturfelt'®, Rosalind
Ramsey-Goldman'', Sang-Cheol Bae'?, John G. Hanly'?, Jorge Sanchez-
Guerrero'?, Ann E. Clarke'®, Cynthia Aranow'¢, Susan Manzi'’, Murray B.
Urowitz'®, Dafna D. Gladman®, Kenneth C. Kalunian®®, Melissa I. Cost-
ner’!, Laurence S. Magder®?, Systemic Lupus International Collaborating
Clinics (SLICC)* and Michelle Petri'. 'Johns Hopkins University School of
Medicine, Baltimore, MD, *Oklahoma Medical Research Foundation, Okla-
homa City, OK, *University of Alabama at Birmingham, Birmingham, AL,
“University of Birmingham, Birmingham, United Kingdom, >Toronto West-
ern Hospital, Toronto, ON, A, Manchester, United Kingdom, 7University
College London, London WCIE 6JF, United Kingdom, *Cedars-Sinai/
UCLA, Los Angeles, CA, *University Hospital, Lund, Sweden, '°University
Hospital Lund, Lund, Sweden, ''Northwestern University Feinberg School of
Medicine, Chicago, IL, "*Hanyang University Hospital for Rheumatic Dis-
eases, Clinical Research Center for Rheumatoid Arthritis (CRCRA), Seoul,
South Korea, '*Dalhousie University, Halifax, NS, '“University Health
Network/Mount Sinai Hospital, Toronto, ON, '*Research Institute of the
McGill Univ. Health, Montreal, QC, '®Feinstein Institute for Medical Re-
search, Manhasset, NY, '"Allegheny Singer Research Institute, Pittsburgh,
PA, "8Toronto Western Hospital and University of Toronto, Toronto, ON,
"“Toronto Western Research Institute, University of Toronto, University
Health Network, Toronto, ON, 2°UCSD School of Medicine, La Jolla, CA,
2'"North Dallas Dermatology Assoc, Dallas, TX, **University of Maryland,
Baltimore, MD, **Chicago

Background/Purpose: Anti-beta2 glycoprotein I (GPI) is not part of the
ACR classification criteria for SLE, and IgA isotypes are omitted from the
classification criteria for APS. We studied the prevalence and associations of
anti-beta2 glycoprotein I IgA in a large multi-center study.

Methods: The dataset consisted of 1384 patients with both anti-beta2-GPI
IgA measured and a consensus physicians diagnosis (657 with SLE and 727
controls with other rheumatologic diseases). Of the 657 SLE patients, 599
(91%) were female, 394 (60%) were Caucasian, 134 (20%) were of African
descent, and 76 (12%) were Asian. Their mean age (years) was 37.9+13.3.
P-values were calculated based on the chi-square test (SAS Institute, Cary,
NC, USA).

Results: The prevalence of anti-beta2-GPI IgA was 14% (94/657) in SLE
patients and 7% (49/727) in controls (P-value<<0.0001, OR=2.3 (95% CI:
1.6, 3.3)). Eleven percent (73/657) of SLE patients had anti-beta2-GPI IgA
alone (no anti-beta2-GPI IgG or IgM).

Table 1. Percentage of SLE Patients with Anti-beta2-GPI IgA, by Demographic
Variables
Percentage with
Anti-beta2-GPI IgA P-value
Ethnicity African Descent 21.6 0.019
Caucasian 11.4
Asian 18.4
Other 11.3
Gender Female 14.2 0.78
Male 15.5
Age =30 203 0.0035
>30 11.7

Table 2. Percentage of SLE Patients with Various Clinical Conditions, by
Anti-beta2-GPI IgA Status

Adjusted P-value

No
Anti-beta2-GPI  Anti-beta2-GPI Odds Ratio for Race and

ACR criteria IgA (%) IgA (%) P-value (95% CI) Age
Malar Rash 52.1 43.5 0.12 1.4 (0.9,2.2) 0.16
Discoid Rash 20.2 17.9 0.60 1.3(0.7,2.2) 0.42
Photosensitivity 48.9 51.0 0.71 1.0 (0.6, 1.5) 0.91
Oral Ulcers 38.3 41.6 0.55 0.9 (0.6, 1.4) 0.57

S2

Arthritis 66.0 65.9 0.99 1.0 (0.6, 1.6) 0.93
Serositis 383 30.9 0.15 1.3(0.8,2.0) 033
Pleurisy 34.0 254 0.08 1.4 (0.9,2.3) 0.16
Pericarditis 12.8 10.8 0.58 0.9 (0.5, 1.9) 0.86
Renal 394 31.1 0.11 1.1 (0.7, 1.8) 0.63
Proteinuria 37.2 30.0 0.16 1.1(0.7, 1.8) 0.71
Urinary casts 9.6 7.1 0.40 1.1 (0.5,2.5) 0.73
Neurologic 6.4 7.1 0.80 0.8(0.3,2.1) 0.72
Seizure 53 5.5 0.94 1.0 (0.4, 2.6) 0.92
Psychosis 32 2.0 0.44 1.5(0.4,5.8) 0.54
Hematologic lupus 61.7 49.7 0.032 1.5(0.9,2.4) 0.09
Leukopenia 35.1 284 0.19 1.2(0.7,1.9) 0.56
Lymphopenia 29.8 30.9 0.83 0.9 (0.6, 1.5) 0.72
Thrombocytopenia 18.1 14.0 0.30 1.2(0.7,2.3) 0.46
Anti-dsDNA 75.5 57.0 0.0007 2.4 (1.4,4.1) 0.001
Anti-Smith 25.5 23.6 0.69 0.8 (0.5, 1.4) 0.51
Lupus anticoagulant 70.2 489 0.0001 2.4 (1.5,3.9) 0.0003
Anticardiolipin IgG 40.4 16.2 <.0001 3.0(1.9,5.0) <.0001
Anticardiolipin IgM 35.1 11.6 <.0001 4.0(2.4,6.7) <.0001
Anticardiolipin IgA 8.5 0.9 <.0001 10.8(3.2,36.8) 0.0001
False positive RPR 9.6 34 0.032 3.3 (1.1, 10.1) 0.033

Table 3. Sensitivity and Specificity for SLE, based on Anti-beta2 Glycoprotein I
IgA Positivity

Sensitivity % Specificity %

Anti-beta2-GPI IgA 14.3 93.3

Conclusion: Anti-beta2 glycoprotein I IgA was more prevalent in SLE
patients (14%) than in patients with other rheumatologic diseases (7%) in this
international multi-center study. It can occur as the sole isotype of anti-beta2-
GPI in SLE. It was strongly associated with age, anti-dsDNA and other
antiphospholipid antibodies and was highly specific for SLE. This was the
rationale to include anti-beta2 glycoprotein I IgA in the new SLICC
classification criteria for SLE.
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Risk Factors for Rethrombosis In Patients with Primary Antiphospho-
lipid Syndrome Regardless of Their Oral Anticoagulation Status. Gabri-
ela Hernandez-Molina', Grissel Espericueta-Arriola and Antonio R. Cabral®.
'Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran,
Mexico City, Mexico, “Instituto Nacional de Ciencias Medicas y Nutricion
Salvador Zubiran, Mexico city, Mexico, *Instituto Nacional de Ciencias
Medicas y Nutricion Salvador Zubiran, Mexico, Mexico

Background/Purpose: To ascertain the serological and non-serological
factors for rethrombosis in patients with primary antiphospholipid syndrome
(PAPS) regardless of their anticoagulation status.

Methods: We retrospectively studied patients with PAPS who had at least
one thrombotic episode. Patients were excluded if they had a history of
hereditary thrombophilia or SLE. We divided patients in 4 groups. 1: Patients
on oral anticoagulants (OA) that after discontinuation (self decision or
medical contraindication) developed a new thrombotic event. 2: Patients on
OA that after discontinuation did not have a new thrombotic event. 3: Patients
on continuous OA that have remained thrombosis-free. 4: Patients on OA
who developed a new thrombotic event. We studied: age at time of
thrombosis, time for rethrombosis, BMI, comorbidities (DM2, hypertension,
dyslipidemia), pregnancies, bedridden, hormonal contraception, estrogen
replacement, perioperative period, infections, tobacco use, prednisone, aspi-
rin, immunosuppresors and INR during thrombosis. We also evaluated the
frequency of aCL (IgG-IgM), anti-B,GP-1 (IgG-IgM), lupus anticoagulant
(alone or combined) and persistently positive antibody titers. We used
ANOVA, X?, Student’s t test and Odds Ratio (95% CI).

Results: We studied 95 patients (70 women, 74%): 32 (group 1), 25
(group 2), 29 (group 3) and 10 (group 4). Their overall mean age at time of
study was 41.7 = 14 years with a median follow-up of 4.5 years (0.3-26).
Follow-up time was shorter for group 1 (2.8 years, p= 0.05) than the other
groups. LA and triple markers (LA, aCL and anti-3,GP-I ) were more
prevalent in group 1 than in group 2: 67 vs. 31%; OR= 4.5; 95% CI=
1.3-14.9; p= 0.01; and 57% vs. 27%; OR= 6.6; 1.7-25.2; p=0.03 respec-
tively. These two variables remained associated with recurrence of thrombo-
sis after comparing groups 1 & 4 with group 2: LA 62% vs. 31%, OR= 3.6;
95% CI= 1.1-11.2, p=0.03; triple marker 75% vs. 27%; OR= 8.0; 95% CI=
2.14-29.8; p= 0.04. Patients from group 2 were more frequently on aspirin
than those from group 3 (62.4% vs. 31%; OR= 0.27; 95% CI= 0.08-0.84;
p=0.02). We found no significant difference between the INR of our patients
on oral anticoagulants (Group 3, INR= 2.7 vs. group 4= 2.3, p=0.2). Neither
titers nor persistently positive antibody markers were associated with re-



thrombosis. Other studied clinical variables were not associated with recurrent
thrombosis.

Conclusion: Our study showed that LA, alone or combined with aCL and
anti-B,GP-1, is a risk factor for recurrent thrombosis in patients with PAPS
regardless of therapeutically effective oral anticoagulation.
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Risk of Recurrent Stroke in Pregnancies of Patients with Antiphospho-
lipid Syndrome and Previous Cerebral Ischemia. Rebecca Fischer-Betz,
Christof Specker and Matthias Schneider. MNR-Klinik, Diisseldorf, Ger-
many

Background/Purpose: Cerebral ischemia is one of the most prominent
clinical manifestations of Antiphospholipid Syndrome (APS) and may be
present with transient ischemic attacks (TIA) or stroke. There are only rare
data on maternal and fetal outcome in pregnancies in women with previous
cerebral ischemia.

Methods: We prospectively studied the outcome of 21 pregnancies in
women with APS (10 primary and 11 secondary to SLE) and previous
cerebral ischemia. 12 patients had previous transient ischemic attacks (TIAs)
and 9 had stroke before pregnancy. The mean age at pregnancy was 30.5
years (£ 5.08). The time between cerebral ischemia and pregnancy ranged
from 14-182 months (median 70 months). All patients received treatment
with aspirin 100 mg daily. 17 patients received low molecular weight heparin
(LMWH). 4 patients were treated with warfarin before pregnancy and
switched to therapeutic doses of LMWH.

Results: There were 18 live births (85.7 %) and 3 (14.3 %) pregnancy
losses (1 at 10 weeks, 1 at 22 and 1 at 24 weeks). All together, 7/21 (33.3 %)
women developed preeclampsia. 12/18 (66.6 %) deliveries were preterm
(mean weeks of gestation 36.1 = 2.27). 88.2 % underwent ceasarean section.
The mean birth weight of the life born children was 2871 (% 563) g. One
female child was born with a nasal hypoplasia. 1 patient who switched from
warfarin to heparin presented with TIA during her 34th week of pregnancy,
despite this, she had a normal pregnancy. 1 pregnancy was complicated by a
further cerebral ischemic event at 3 weeks postpartum in a patient who
unintentionally discontinued her aspirin medication while she was breast
feeding. 1 woman developed a third ischemic event 1 year post partum despite
continuous treatment.

Conclusion: Our data suggest that successful pregnancy and delivery is
possible in APS patients with a history of cerebral ischemia. Despite the
treatment with low-dose aspirin and anticoagulants there is a high risk for
preterm deliveries and preeclampsia, but the risk for a recurrent cerebral event
seems to be low. A previous episode of cerebral ischemia therefore may not
be an absolute contraindication for an APS patient to become pregnant.
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Utility of the Systemic Lupus International Collaborating Clinics
(SLICC)/American College of Rheumatology (ACR) Damage Index for
Antlphosphohpld Antibody (aPL) Positive Patients. Medha Barbhalya
Doruk Erkan?, Esther Rodnguez Almaraz’, Glendalee Ramon®, JoAnn Vega®
and Michael D Lockshin?, "Weill Cornell Medical Center, New York, NY,
“Barbara Volcker Center for Women and Rheumatic Diseases, Hospital for
Special Surgery, New York, NY, *Hospital “12 de Octubre”, Madrid, Spain,
“Barbara Volcker Center for Women and Rheumatic Diseases: Hospital for
Special Surgery, New York, NY

Background/Purpose: SLICC/ACR Damage Index (DI) was designed
and validated for systemic lupus erythematosus (SLE) patients to capture
non-reversible organ damage, not related to active inflammation, lasting at
least 6 months. Although aPL-positive patients with or without SLE develop
aPL-related organ damage, no DI exists specific for these patients. The
purpose of this pilot study was to assess the utility of SLICC/ACR DI in
aPL-positive patients.

Methods: We identified two groups of persistently aPL-positive patients
(positive LA test, aCL IgG/M/A = 20U, and/or a3,GPI IgG/M/A = 20U at
least 12 weeks apart) from our aPL-registry: those without other systemic
autoimmune diseases (SAIDx) and those only with SLE. All patients are
assessed by SLICC/ACR DI and ACR SLE Classification Criteria (CC) at
the registry entry. For the purpose of this study, we descriptively analyzed
the limitations of SLICC/ACR DI use in aPL-positive patients. We grouped
patients as (A) aPL only (no history of thrombosis, no SLE), (B) aPL
with SLE-like Disease (ACR_SLE_CC=3/11), (C) aPL with SLE
(ACR_SLE_CC>3/11), (D) APS (history of thrombosis, no SLE); (E) APS
with SLE-like Disease, and (F) APS with SLE. We used One-Way ANOVA

S3

test with Games-Howell post hoc analysis to compare the mean SLICC/ACR
DI scores between six groups.

Results: Of 51 patients (mean age at the time of the registry entry 39.5 =
13.6), 73% were female and 86% were Caucasian. Top two limitations of
SLICC/ACR DI use in aPL-positive patients were: a) not being able to record
aPL-related “damage” (livedo reticularis/racemosa, adrenal infarcts requiring
chronic treatment, diffuse pulmonary hemorrhage resulting in chronic symp-
toms, permanent inferior vena cava filter placement, multiple sclerosis-like
disease, and/or white matter changes); and b) the definition of the two
SLICC/ACR DI items (“venous thrombosis with swelling, ulceration, OR
venous stasis for at least 6 months”; “skin ulceration [excluding thrombosis]
for more than 6 months”). For the purpose of further analysis we created an
experimental category for aPL-related damage assigning the above “damage”
items one point each. We also scored all venous events and skin ulcers as one
point. Table shows mean disease duration since the first positive aPL
determination and SLICC/ACR DI using the original as well as the experi-
mental criteria.

Mean SLICC/ACR
Damage Index
Score (Original)*

Mean SLICC/ACR
Damage Index Score
(Experimental)*

Mean Disease

Patient Groups (n)** Duration (y)

A. aPL with no SLE (7) 5.72 = 8.00 1.29 £ 0.95 2.00 = 1.16
B. aPL with SLE-like (5) 215218 1.80 = 1.64 220 =238
C. aPL with SLE (4) 1.50 = 0.82 1.00 = 0.00 1.75 = 0.96
D. APS with no SLE (19) 2.60 = 2.81 232+ 130 2.79 £ 1.55
E. APS with SLE-like (8) 5.57 £ 599 2.88 =241 313270
F. APS with SLE (8) 5.65 = 3.50 5.50 =244 6.50 =2.93

* p<0.0005, One-Way ANOVA. ** p<0.05: A vs F, C vs D, C vs F for the original, and A vs F, C vs F,
for the experimental SLICC/ACR DI

Conclusion: In persistently aPL-positive patients, the SLICC/ACR Dam-
age Index: a) captures most, but not all, of aPL-related organ damage; and b)
increases with additional aPL- and/or lupus-related damage. In persistently
aPL-positive SLE patients, the SLICC/ACR Damage Index should be
interpreted cautiously as it can overestimate lupus-related, and underestimate
aPL-related damage. Our study provides a start point to modify and validate
the SLICC/ACR Damage Index for aPL-positive patients.
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Development and Initial Validation of a Chronic Damage Index in
Patients with Antiphospholi 3p1d Syndrome. Mary-Carmen Amigo', Leonor
A. Barile?, Alberto Barragan®, Gisela Espinosa-Cuervo*, Mavis Goycochea
Laura Aline Martinez-Martinez®, Gabriela Medina’ Angehca Vargas® and
Luis J. Jara-Quezada®. 'ABC Medical Ctr, Mexico City, Mexico, “Hospital
Especialidades CMN, Mexico City, Mexico, *México, Mexico, ““Research
Unit, Mexican College of Rheumatology, Mexico Mexico SInstituto Mexi-
cano del Seguro Social and Research Unit, Mexican College of Rheumatol-
ogy, Mex1co City, Mexico, “Intituto Nacional de Cardlologla Mexico,
Mexico, “Seris/Zachila s/n La Raza, Mexico City, Mexico, ®Instituto Nac de
Cardiologia, Mexico City, Mexico, ’Hospital de Especialidades Centro
Meédico La Raza, IMSS, Mexico City, Mexico

Background/Purpose: The antiphospholipid syndrome (APS) is defined
by the presence of venous or arterial thrombosis or recurrent pregnancy
complications in association with antiphospholipid antibodies. Certain key
manifestations are associated with a worse prognosis and permanent organ
damage; but, at this time, there is not a comprehensive assessment of
accumulative damage APS

Purpose: To describe the development and initial content, criterion and
construct validity of a disease specific cumulative Damage Index in APS
(DIAPS)

Methods: Phase 1 included generation for index content through an
expert panel agreement, a list of items considered to reflect the damage in
APS was generated in three rounds. An initial list of 60 manifestations linked
with potential irreversible damage were identified by experts, then by an
operative definition to report each manifestations was established; finally
after independent revision by 3 clinicians experts in methodology and 3 APS
experts a consensus round selected 47 items. A second phase was a
cross-sectional study conducted in patients with APS diagnosis included in a
multicentre electronic registry http://investigacion.colmexreuma.org.mx/saaf/
index.html. The output rating was determined by the physician if each
manifestation was absent (0), present but without sequel (1), or present with
sequel (2). The final score was made adding the output rating reflecting the
damage for domains and global index. Quality of life related to health status
was evaluated with Euroqol for construct validation, considering that this
analysis could reflect a good agreement among the physicians on the
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assessment damage in the patients; a Cronbach and correlation with Euroqol
scale were calculated with SPSS 18.0, (p<<0.05)

Results: DIAPS was evaluated in 139 cases, female 76.4% (113), the
mean of the age at diagnosis 35.5 * 12.4 years; primary APS diagnosis in
72.6% (119), APS plus SLE in 22% (36) and APS plus Sjogren in 1.8% (3).
The most common comorbidities were obesity 24.3% (36), depression 18.2%
(27) and dyslipidemia 14.2% (21). The most frequent manifestations condi-
tioning sequels were: deep venous thrombosis 26.6% (37) and ischemic
stroke 11.5% (16). Blindness 5.8% (8); retinal occlusive vessel disease 4.3%
(6); myocardial infarction 2.9% (4); Cardiac valve requiring replacement
1.4% (2); sequel of mesenteric thrombosis (including liver, spleen and
intestine) 3.6% (5) and renal insufficiency 1.4% (2); The index has a high
homogeneity (o Cronbach 0.954). Questionnaire DIAPS showed correlation
with Euroqol as follow: pain (r 0.479, p 0.000), mobility (r 0.425, p 0.000),
personal care (r 0.344, p 0.000), daily activities (r 0.329, p 0.000), current
health status (r 0.249, p 0.003) and anxiety/depression (r 0.192, p 0.025).

Conclusion: The preliminary validation study demonstrated content,
criterion and construct validity of a new physician-reported instrument of
APS damage. DIAPS has a good correlation with Euroqol. Further studies
have to be conducted to examine reliability and psychometric properties in
extended populations. DIAPS could be a useful clinical tool and a good
instrument in epidemiological and economic evaluations to measure the real
impact of this severe disease.
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Low Vitamin D Levels Are Common in Primary Antiphospholipid
Syndrome: A Role in the Pathogenesis of the Disease? Laura Andreoli’,
Silvia Piantoni', Flavio Allegri', Pier Luigi Meroni® and An;ela Tincani'.
"Rheumatology Unit, University of Brescia, Brescia, Italy, “University of
Milan, Milan, Italy

Background/Purpose: Low levels of vitamin D (vit.D) have been
described in different systemic autoimmune diseases (SAD). In vitro studies
and animal models have shown anti-inflammatory properties of vit.D.
Therefore, hypovitaminosis D has been claimed to be involved in the
pathogenesis of SAD. Primary Antiphospholipid Syndrome (PAPS) is char-
acterized by thrombotic events and/or obstetric disease, whose pathogenesis is
mediated by antiphospholipid antibodies. Differently from other SAD, PAPS
patients (pts) do not usually have a full-blown disease that requires cortico-
steroids (and therefore the association of vit.D supplementation as osteo-
porosis prophylaxis), nor have particular limitations in sun exposure. These
factors are relevant to vit.D levels. Thus, pts with PAPS appear to be a good
model for studying hypovitaminosis D in SAD. Purpose:To assess the
prevalence of hypovitaminosis D in a large cohort of PAPS (in comparison
with normal population from the same geographical area) and investigate the
association with clinical manifestations.

Methods: We enrolled 115 PAPS (19 m, 96 f, median age: 46 years) and
128 normal healthy donors (NHD) (55 m, 73 f, median age: 34). Vit.D levels
were tested by the LIAISON® chemiluminescent immunoassay (DiaSorin,
Italy), kindly provided by the manufacturer. The samples were grouped upon
the season for statistical analysis.

Results: Vit.D deficiency (<10 ng/ml) was more prevalent in PAPS than
NHD (17% vs. 5%). Seasonal variability was present in both groups (higher
levels in the summer, lower levels during winter). However, median values
were lower in PAPS than NHD at all time points, with the greatest difference
during summertime (median: 28 vs. 40.1 ng/ml; p<<<<0.01), suggesting that
PAPS pts may be somehow prevented from vit.D generation upon sun
exposure. PAPS pts may receive specific instructions regarding the use of
sunscreens in the presence of positive anti-nuclear antibodies (ANA). Com-
paring pts with positive (n=63) and negative ANA (n=40), we found
comparable Vit.D levels during the summer (median: 27.7 vs. 28). PAPS
were subdivided upon clinical features (thrombotic vs obstetric). Both groups
had lower vit.D levels than NHD. Thrombotic PAPS had significantly lower
levels than obstetric PAPS (median value: 20.8 vs. 33.3; p<<<0.01).

Conclusion: Pts with PAPS displayed significantly lower levels of vit.D
than NHD. Although these pts have limited inflammatory burden and organ
involvement, rarely requiring immunosuppression, these epidemiological data
make them similar to pts with SAD such as Systemic Lupus Erythematosus
or Rheumatoid Arthritis. Using ANA positivity as a surrogate marker for sun
exposure, we suggest that sun avoidance may not be the main reason for low
vit.D levels. Hypovitaminosis D may be part of the mosaic of factors that
determine autoimmunity, rather than a consequence of chronic disease and its
treatment (factors that are poorly represented in PAPS). In particular, this
hypothesis may be supported by the observation that pts with thrombotic
PAPS, i.e. more aggressive disease, are more deficient than those with
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exclusive obstetric manifestations. This could fit well with a recent in vitro
observation of anti-thrombotic properties of vit.D.
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Thrombin Generation Indicates An Increased Risk for Thromboembolic
Events in Lupus and Antiphospholipid Patients. A Prospective Cohort
Study. Stephane Zuily', Veronique Regnault?, Francis Guillemin®, Pierre
Kaminsky”, Thomas Lecompte® and Denis Wahl®. 'Vascular Medicine Unit,
Vandoeuvre-Les-Nancy, France, 2INSERM U961, Vandoeuvre, France,
3Faculte de Medecin/BP 184, Vandoeuvre-les-Nancy, France, “Orphan dis-
ease Unit, Vandoeuvre, France, *Haematology, Vandoeuvre, “Nancy Univer-
sity Hospital and INSERM U961, Vandoeuvre-Les-Nancy, France

Background/Purpose: Predicting thrombosis in systemic lupus erythem-
atosus (SLE) and/or antiphospholipid antibodies (aPL)-positive patients is an
unsolved issue. Our objective was to perform a prospective cohort study to
determine clinical and laboratory risk factors for thrombotic events including
a novel thrombin generation (TG)-based activated protein C (APC) resistance
assay in this population.

Methods: Ninety-two patients with SLE (n=30) and/or aPL (n=77)
without anticoagulant treatment at inclusion were studied. Time to thrombotic
event was determined according to clinical and laboratory variables (inherited
thrombophilia, aPL profiles) and APCsr-aPL (TG-based APC sensitivity
ratio: APCsr > 90" percentile of values from a control population, and
persisting aPL positivity).

Results: Ninety two patients (74 women) (median age 40 years [inter-
quartile range IQR: 29-58]) were followed-up during a median duration of 35
months (IQR: 26-62; 320 patient-years). Thrombosis during follow-up
occurred in 18 patients: 4 arterial, 11 venous including 7 superficial venous
thrombosis (SVT), 3 small vessel thromboses. In survival analyses, the
presence of APCsr-aPL was associated with an increased risk of thrombotic
events during follow-up (HR, 3.67 [95%CI, 1.31-10.31]) while the risk
associated with patients positive for all aPL tests (triple positive) was not
significant (HR, 2.32 [95%CI, 0.76-7.13]).

Conclusion: APC-resistance determined by thrombin generation predicts
the risk for thromoembolic events in patients with antiphospholipid anti-
bodies.
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Myocardial Global Longitudinal Strain in Primary Antiphospholipid
Syndrome. Gabriela Medina, Eduardo Gomez-Bafiuelos, Erick Calderon-
Aranda and Luis J. Jara. Hospital de Especialidades Centro Médico La Raza,
IMSS, Mexico City, Mexico

Background/Purpose: Measurement of myocardial deformation or
Global longitudinal strain (GLS) by speckle tracking echocardiography (STE)
is useful for detection of microvascular damage and myocardial contractility
impairment in patients with diabetes mellitus and ischemic cardiopathy.
Primary antiphospholipid syndrome (PAPS) is characterized by thrombosis,
endothelial damage, and vascular dysfunction. GLS has not been studied in
these patients.

Purpose: To evaluate the GLS from the left ventricle by STE in order to
provide the early detection of myocardial dysfunction in patients with PAPS.

Methods: Patients with PAPS older than 16 years of age, without signs
and symptoms of heart failure and angina were recruited and matched with
healthy controls by age and gender. Patients with uncontrolled thyroid
disease, poor echocardiographic window, or pregnancy were excluded.
Demographic, clinical data, cardiovascular risk factors and lipid profile were
recorded. Standard transthoracic evaluation was done and images from GLS
2, 3 and 4 chambers view were recorded and analyzed with STE and strain
imaging. Segmental strain (inl7 segments from the left ventricle), GLS2
chambers (represent the segments 4, 7, 10, 13, 15), GLS3 chambers
(segments 2, 5, 8, 11, 13, 16), and GLS4 chambers (segments 3, 6, 9, 12, 14,
16), and average GLS were assessed. Mann Whitney U test was used to
compare strain values.

Results: Thirty-eight patients and 21 controls were included. Average age
was 46.7+/—10 and 42+/—7 years respectively. Only one patient had history
of myocardial infarction and 13 had stroke. The prevalence of obesity (50%
p=0.012) and dyslipidemia (44.73% p=0.001) was higher in PAPS group
than the control. Only 4 patients had arterial hypertension under control. The
frequency of other risk factors was similar between groups. Ventricular
ejection fraction was normal. In the PAPS group, myocardial segmental strain
was lower in apical segments (S13, S14, S16, S17), and in GLS2 (corre-
sponding to inferior and anterior wall segments from the left ventricle)



(p<<.0.03). The average of GLS was significantly lower in comparison with
controls (p=0.01).

Conclusion: Patients with PAPS without signs and symptoms of heart
disease had lower values of myocardial GLS than controls probably due to
coronary microcirculation abnormalities. Global longitudinal strain has a
potential value in the assessment and treatment of myocardial dysfunction in
PAPS patients.
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CS5 Inhibitor rEV576 Ameliorates In Vivo Effects of Antiphospholipid
Antibodies. Ana Laura Carrera-Marin', Zurina Romay-Penabad', Samuel
Machin?, Hannah Cohen?, Wynne Weston-Davies® and Silvia S. Pierangeli'.
"University of Texas Medical Branch, Galveston, TX, *University College
London, LOndon, United Kingdom, *Varleigh Immuno Therapeutics, Ltd,
London, United Kingdom

Background/Purpose: Murine models indicate involvement of the
complement system in antiphospholipid (aPL)-mediated thrombosis.
Complement split products (C5a and C3a) may enhance endothelial cell
(EC) activation and pro-infllammatory/procoagulant states including tis-
sue factor (TF) upregulation. rEV576 (coversin) is a recombinant salivary
protein from the tick Ornithodoros moubata which protects it from attack
by the host’s complement system (Nunn M A et al., J Immunol 174 (4),
2084 (2005)). It is a small protein, which binds C5 inhibiting cleavage to
C5a and C5D, the first component in the formation of MAC. Blockade of
the complement cascade at the level of MAC generation is advantageous
because it prevents the destructive effects of MAC while retaining the
immunoprotective role of upstream complement components (e.g. C3b
opsonization and phagocytosis).Here we examined the effects of coversin
on aPL-mediated thrombosis and upregulation of TF in an in vivo murine
model.

Methods: C57BL/6J mice were injected i.p. twice with 0.5 mg of IgG
from a patient with Antiphospholipid Syndrome (APS) or with control
IgG in normal human serum (NHS) preceded by i.p. injection of tEV576
0.2 mg, calculated to totally inhibit C5 cleavage, or phosphate buffer
(PBS) control. The size of induced thrombus was measured 72 h after the
first injection. TF activity was determined in carotid homogenates.
Anticardiolipin (aCL) and anti- B,glycoprotein I (anti-B8,GPI) antibodies
were determined in the serum of the mice by ELISA.

Results: see table

Thrombus TF carotid aCL (GPL anti-3,GPI
Treatment size (um?) (pM/mg/ml) units) (SGU)
IgG-APS + 2067 + 693 602.8 = 1194 103.9 = 26.4 96.5 = 9.4
PBS
1gG-APS + 767 = 179 (1)  176.7 = 38.9 (1) 1142 = 15.7 104.6 = 13.9
rEV576
IgG-NHS 537 = 118 (f)  187.1 = 150.8 () <10 <20
+ PBS
IgG-NHS 481 * 164 110.5 = 20.3 <10 <20
+
rEV576

(1) p<0.001 compared to IgG-APS + PBS

IgG-APS + PBS induced significantly larger thrombi and TF activity
compared to other groups. Mice treated with rEVS576 and APS IgG had
significantly less thrombus and TF activity than those treated with PBS and
APS IgG. Mice treated with IgG-APS had high titers of aCL and anti-3,GPI
at induction of thrombus.

Conclusion: The data confirm involvement of complement activation
in aPL-mediated pathogenesis and suggest that complement inhibition
might ameliorate APS clinical manifestations.
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Pathogenic Effects of Antiphospholipid Antibodies Are Ameliorated In
Tissue Deficient Mice. Zurina Romay-Penabad', Ana Laura Carrera-Marin',
Nigel Mackman? and Silvia S. Pierangeli'. 'University of Texas Medical
Branch, Galveston, TX, *University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background/Purpose: Antiphospholipid (aPL) antibodies are associ-
ated with thrombosis in patients with the Antiphospholipid Syndrome
(APS). APL antibodies are thrombogenic in vivo and have been shown to
cause upregulation and expression of tissue factor (TF) on cultured
endothelial cells and increased procoagulant activity in monocytes in

S5

vitro. Furthermore, monocytes from patients with aPL antibodies are
known to have increased procoagulant activity. However, whether TF
plays a role on aPL-mediated thrombosis in vivo is unknown. We
addressed that question by measuring the thrombogenic potential of aPL
antibodies in mice with greatly reduced levels of TF in all tissues (low TF
mice, mTF—/—, hTF+), in an established mouse model of induced
thrombosis.

Methods: mTF—/—, hTF+ and the corresponding control mTF+/—,
hTF+ in groups 5 mice were injected intraperitoneally (i.p.) twice with
either IgG from a patient with APS (IgG-APS) (500 ug) or with control
IgG (IgG-NHS) (500 ug). Seventy-two hours after the first injection a
surgical procedure was performed to study thrombus dynamics. The
anticardiolipin (aCL) and anti-f3, GPI titers in the serum of the mice were
determined by ELISA.

Results: Thrombus sizes were significantly larger in mTF+/—, hTF+
mice injected with IgG-APS compared to these mice treated with
IgG-NHS (1695 = 382 um? vs. 546 = 48 um?; p<<.0001). Importantly,
the size of thrombus in mTF—/—, hTF+ mice injected with IgG-APS
(712 * 129 pum?) was significantly smaller than the mean thrombus size
in mTF+/—, hTF+ injected with IgG-APS (1695 * 382; p<<.0001). The
mean aCL and anti-B, GPI titers in the serum of mTF +/—, hTF+ and
mTF—/—, hTF+ mice injected with IgG-APS were: 55 = 14 GPL and
22 * 6 SGU and 53.3 £ 19.3 GPL and 51 £ 20 SGU at the time of
surgery, respectively.

Conclusion: The data show that TF mediates aPL-induced thrombosis
in vivo. Further studies will be performed to determine the cell types that
express TF and are responsible for thrombosis in APS.
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Patterns of Immunoglobulin-G Glycosylation Distinguish Different Clin-
ical Phenotypes of Antiphospholipid Antibody Positivity. Edward
Tarelli', John S. Axford', Ian Giles?, Charis Pericleous?, Silvia S. Pierangeli®,
Yiannis Ioannou*, Anisur Rahman® and Azita Alavi'. 'Sir Joseph Hotung
centre for Musculoskeletal diseases, St George’s University of London,
London, United Kingdom, *Division of Medicine/Centre for Rheumatology
Research, University College London, London, United Kingdom, *University
of Texas Medical Branch, Galveston, TX, “University College London,
London, United Kingdom

Background/Purpose: Polyclonal IgG and antiphospholipid (aPL)
antibodies from patients with different clinical manifestations of the
antiphospholipid syndrome (APS) have been shown to exert differential
effects on signalling pathways and tissue factor activity in target cells.
Interestingly, these biological effects were not distinguished by their
degree of aPL binding which did not differ significantly between the
different APS subgroups.

Given that glycosylation is known to influence the biological activity
of IgG, and that changes in IgG glycosylation patterns have been shown
to predict clinical manifestations for various autoimmune diseases, we
examined whether differential glycosylation of IgG may be a factor in
determining the observed differences in the mechanism of the effects of
IgG from APS patients.

Methods: The glycosylation profile of IgG N-glycans, enzymatically
released, from protein G purified IgG from four sets of 8 patients; APS
with pregnancy morbidity (PM) alone (aPL+ PM), vascular thromboses
(VT) alone (aPL+ VT), aPL+ve patients without APS (aPL+ APS-) and
healthy controls (aPL- HC) was examined using Matrix Assisted Laser
Desorption Ionisation Time-Of-Flight Mass Spectrometry (MALDI-TOF
MS). IgG glycans were divided into three main groups based on the
number of galactose residues: G0, G1 and G2. These biantennary complex
glycans may be further modified by the presence/absence of fucose (F)
and/bisecting N-acetylglucosamine (bis).

Results: There were no significant differences in aPL binding between
the different APS and aPL+ groups. In contrast, the glycosylation profile
of IgG was found to be significantly different in the 4 groups examined
(Figure). IgG from the APS patients had significantly higher ratios of total
G0:G2 compared with the aPL+ APS- patients (p=0.038) and those from
aPL- HC (p=0.002). On further, more detailed, analysis, the 1gG from
patients with VT, which showed the most marked difference in total
G0:G2 ratio, could be differentiated from the PM group based on
significant differences in the levels of GIF, G2, G2F and G1Fbis
(p<0.05).
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Conclusion: Our findings show that IgG from patients with diverse
clinical manifestations of APS and aPL positive healthy controls exhibit
differential patterns of glycosylation that were not predicted by differences
in aPL binding. Therefore, these glycosylation differences, which include
the degree of galactosylation as well as fucosylation, could be used as a
biomarker to discriminate between patients with VT and PM, and may
provide a better insight into the different mechanistic action of IgG in these
patients.
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Role of Apolipoprotein B100 and Oxidized Low-Density Lipoprotein
in Anti-beta2 Glycoprotein I Induced Tissue Factor Expression on
Monocytes. Kotaro Otomo', Tatsuya Atsumi', Yuichiro Fujieda', Hisako
Nakagawa', Masaru Kato', Olga Amengual', Tetsuya Horita', Shinsuke
Yasuda', Masaki Matsumoto®, Shigetsugu Hatakeyama® and Takao
Koike'. 'Department of Medicine II, Hokkaido University Graduate
School of Medicine, Sapporo, Japan, “Division of Proteomics, Kyusyu
University Medical Institute of Bioregulation, Fukuoka, Japan, *Depart-
ment of Biochemistry, Hokkaido University Graduate School of Medi-
cine, Sapporo, Japan

Background/Purpose: To explore plasma molecule involvement in the
tissue factor expression induced by beta2 glycoprotein I dependent anti-
cardiolipin antibody (aCL/B2GPI) on monocytes.

Methods: Unknown beta2-glycoprotein I (32GPI) binding molecules
in plasma were screened by a proteomics technique using immunoaffinity
chromatography and mass spectrometric analysis. To identify B2GPI
binding proteins, FLAG-tagged human B2GPI was constructed. The
expression vector encoding FLAG-B2GPI was transfected into HEK293T
cells, and the expression of full length FLAG-B2GPI in the culture
supernatant was confirmed by immunoblotting. Human serum sample
with FLAG-B2GPI was incubated and applied for affinity chromatogra-
phy with anti -FLAG antibody-conjugated Sepharose beads. The purified
fraction was subjected to SDS-PAGE, followed by a silver staining.
Immunopurified proteins were analyzed by an online-nanoLC-MS/MS.
Obtained MS/MS data were searched against nrNCBI database MASCOT
algorithm.

Results: Among many proteins detected in the spectrometry,
ApoB100 was the only identified molecule as a candidate plasma protein.
Since there was no significant binding between 32GPI and ApoB100 in
ELISA, oxidized LDL, containing ApoB100 as well as ox-Lig1 (a known
ligand of B2GPI) in its molecule, was considered as a B2GPI-binding
molecule in plasma.

The involvement of oxidized LDL was further investigated in aCL/B2GPI
induced tissue factor expression on monocytes. RAW264.7, a monocyte cell
line, was incubated with a monoclonal aCL/B2GPI, WBCAL-1, in the
presence/absence of oxidized LDL. Cells were lysed and TF mRNA was
quantitated using Real Time PCR system. The presence of oxidized LDL
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(100pg/ml) and B2GPI markedly increased TF mRNA expression on
RAW264.7 cells induced by WBCAL-1 (Fig). Oxidized LDL upregulated TF
mRNA induction as well by purified IgG from APS patients with high titre of
aCL/B2GPL

Conclusion: Oxidized LDL was detected as a major S2GPI binding
plasma molecule by proteomics analysis. The presence of oxidized LDL
upregulated aCL/B2GPI induced TF expression on monocytes, suggesting the
involvement of oxidized LDL in the pathophysiology of thrombosis in
patients with APS.
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Figure. RAW264.7 cells were incubated with monoclonal aCL/B2GPI (WBCAL-1) in
the presence of oxidized LDL. TF mRNA was quantitated by Real Time PCR.
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Circulating B Cells Subpopulations in Patients with Antiphospholip
Syndrome. Lorena Alvarez-Rodriguez', Marcos Lopez-Hoyos', Jaime
Calvo-Alen?, Rafael Barrio del', Orlando Pompei' and Victor M.
Martinez-Taboada®. 'Hospital Universitario Marques de Valdecilla.
IFIMAV, Santander, Spain, *Hospital Sierrallana, Torrelavega, Spain,
*Hospital Universitario Marques de Valdecilla-IFIMAV, Santander,
Spain

Background/Purpose: Antiphospholipid syndrome (APS) is charac-
terized by arterial and/or venous thrombosis and obstetrical complications
together with the production of antiphospholipid autoantibodies. Its
pathogenesis remains to be elucidated, but the production of autoanti-
bodies suggests that B cells may have some role in APS. Our aim was to
describe the peripheral blood frequency of B cells at different stages of
maturation in APS.

Methods: Frequencies of B cells in peripheral blood of 25 APS
patients and 11 SLE (without APS) were determined by flow cytometry.
As controls, 12 age- and sex-matched healthy subjects (HC) were used. B
cell subsets were identified with a combination of monoclonal antibodies
(anti-CDS, -CD10, -CD19, -CD24, -CD27, -CD38, -CD138, -IgM and
IgD) conjugated to different fluorochromes. Such a panel allowed us to
identify the following B cell subsets: immature, naive, double negative
(DN), non-switched memory, switched memory and plasma cells.

Results: A significant decrease of circulating immature (p=0.006) and
naive (p=0.003) cells in APS than in SLE patients was observed.
However, non-switched (p=0.001) and switched memory (p=0.038) B
cells from peripheral blood of APS patients were increased as compared
with SLE. No differences in circulating DN and plasma cells were
observed between both disorders. In addition, naive B cells were higher in
SLE patients than in HC whereas non-switched memory B cells were
lower in SLE patients than in HC. No significant differences were found
in B cells between HC and APS patients.

Conclusion: Circulating B cells at a more differentiated stage were
higher in APS than in SLE, whereas immature B cells were higher in SLE
than in APS. These data point for a higher ability of B cells from SLE to



mature in the periphery and to broad the spectrum of autoantigens they are
reactive against. However, our data are only from the peripheral blood
compartment and lack confirmation in bone marrow and germinal centres.

The present work was supported by grants from Roche (Spain) and
IFIMAV.
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Circulating Cytokine Profile in Patients with AntiphospholiPid Syn-
drome. Lorena Alvarez-Rodriguez', Marcos Lopez-Hoyos', Jaime
Calvo-Alen?, Rafael Barrio del', Orlando Pompei' and Victor M.
Martinez-Taboada®. 'Hospital Universitario Marques de Valdecilla. IFI-
MAYV, Santander, Spain, “Hospital Sierrallana, Torrelavega, Spain, *Hos-
pital Universitario Marques de Valdecilla-IFIMAV, Santander, Spain

Background/Purpose: Antiphospholipid syndrome (APS) is charac-
terized by the combination of clinical manifestations (arterial and/or
venous thrombosis, and obstetrical complications) and the presence of
antiphospholipid antibodies. The role of cellular immunity in the patho-
genesis of this syndrome remains unclear, although a shift to a Thl
response, and an increased production of TNFa has been described. The
aim of the present study was to determine the peripheral blood cellular
phenotype and the circulating cytokine profile in patients with APS.

Methods: Intracellular cytokine production was assessed in T cells
(TFN-, IL-2, IL-4, IL-10, IL-17) and CD14+ cells (IL-18, TNF-«, IL-6)
by flow cytometry in 27 patients with APS. As control groups we included
17 age- and sex-matched healthy controls (HC) and 11 patients with
systemic lupus erythematosus (SLE). Patients with SLE had to be with
SLEDAI=4 (only treatment with antimalarials and/or low-dose cortico-
steroids were allowed). Circulating cytokines were measured by Cytomet-
ric Bead Array (CBA) in 13 patients with APS and 26 HC.

Results: Compared to HC, APS patients were characterized by a
decreased frequency of circulating CD3+IFNvy+ ex vivo (without stim-
ulus). This decrease in circulating Thl cells was accompanied by a
significant decrease in serum IL-12p70. Although we did not find
significant differences in the expression of intracellular proinflammatory
cytokines between APS and HC, serum levels of IL-6 were significantly
lower in APS patients. Compared to HC, SLE patients were characterized
by a decreased frequency of circulating CD3+1L-2+ and CD3+IFNy+
ex vivo (without stimulus). For circulating CD3+1L-2+, these differences
were also significant compared to APS. Patients with SLE were charac-
terized by a significant increased frequency of circulating Thl7
(CD4+IL17+CCR6+ and CD4+IL17+IFNy-) cells compared to HC
and APS. Circulating CD4+IL17+IFNy+ cells were also significantly
higher in SLE compared to APS patients.

Conclusion: These preliminary results suggest that patients with APS
show a distinct functional profile in the peripheral cell compartment.
Despite clinical remission or low disease activity, circulating Th17 cells
are increased in SLE patients but not APS patients.

The present work was supported by grants from Roche (Spain) and
IFIMAV.
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A Systematic Analysis Confirms the Importance of Toll-Like Receptor 4,
p38 Mitogen Activated Protein Kinase and Nuclear Factor Kappa-B
Activation by Antiphospholipid Antibodies in Multiple Different Cell
Types. Katie Poulton, Anisur Rahman and lan Giles. University College
London, London, United Kingdom

Background/Purpose: Diverse experimental evidence exists impli-
cating the activation of various different cell surface receptors and
intracellular pathways by antiphospholipid antibodies (aPL). This evi-
dence has been generated using a number of different cell types with
varying numbers of aPL from different sources and disease sub-types.
This experimental variability has led to uncertainty in their interpretation.
Therefore we have undertaken a systematic analysis of this evidence
implicating aPL mediated activation of intracellular signalling pathways
to interpret their relevance to the pathogenesis of the antiphospholipid
syndrome (APS).

Methods: A PubMed search was undertaken from 1966 up until May
2011 using combinations of key signalling pathway words. Each publi-
cation was systematically examined to note the following points; antibody
type and patient population, outcome measures and use of receptor/
signalling pathway inhibitors, and cell type and origin.
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Results: We identified 24 original studies implicating the importance
of aPL in activation of intracellular signalling pathways. The most
convincing evidence from 21 in vitro and 3 in vivo studies in endothelial
cells, monocytes, trophoblasts, platelets, and fibroblasts implicates toll
like receptor 4 (TLR4), p38 mitogen activated protein kinases (p38
MAPK) and nuclear factor kappa B (NFkB) in mediating pathogenic
intracellular effects of aPL. These consistent responses were confirmed in
both thrombotic and obstetric relevant cell types using human monoclonal
and polyclonal antibodies and measured by various different outcome
measures.

Conclusion: The main finding of our systematic analysis is the
striking degree of similarity between the conclusions of studies carried out
by many different groups using different methods and cell types. A greater
understanding of how aPL activate these intracellular pathways will
potentially lead to the development of targeted agents to block these
pathways, thus reducing our reliance on anticoagulation as the only
current treatment of APS.
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Anti-Phosphatidylserine/Prothrombin Antibody Titers Are Strongly
Correlated with Lupus Anticoagulant Assays in Patients with An-
tiphospholipid Antibodies. Makoto Miyara', Laurent Arnaud', Laurent
Dufat!, Marie-Claude Diemert', Annick Ankri', Alexis Mathian', Julien
Haroche!, Du Boutin', Pascale Ghillani-Dalbin!, Nathalie Costedoat-
Chalumeau’, Silvia Casas®, Jean-Charles Piette', Lucile Musset' and
Zahir Amoura'. '"CHU Pitié-Salpétriére, Paris, France, *Instrumentation
Laboratory Werfen Group, Lexington, MA

Background/Purpose: Biological criteria for the antiphospholipid
syndrome (APS) diagnosis are the detection of either anticardiolipin
antibodies (aCL), antib2GPI antibodies (ab2GPI) or lupus anticoagulant
(LA). LA is strongly associated with thrombotic events in APS. Detection
of LA is complex as it requires several confirmatory steps, which may lead
to delayed results. Anti-phosphatidylserine/prothrombin antibodies (aPS/
PT) have been recently associated with the presence of LA. However, it
is still unclear whether aPS/PT titers correlate with LA assays.

Methods: 504 sera from 101 patients with either definite APS
syndrome (n=82) or stable antiphospholipid antibodies (APL, either aCL,
ab2GPI or LA; ACL levels >80 UGPL) without clinical APS manifesta-
tions (n=19) primarily collected for aCL, b2gPI and/or LA detection,
were tested on a aPS/PT (IgG+IgM) ELISA and on individual isotype
aPS/PT IgG and aPS/PT IgM ELISA assays (INOVA Diagnostics, San
Diego, CA). Correlations between titers of aPS/PT and those of aCL,
ab2GPI, with Rosner index, dilute tissue thromboplastin inhibition ratio
(dTTI) and dilute Russell’s viper venom time ratio (ARVVT) were
assessed using Spearman’s non-parametric test. According to manufac-
turer instructions, aPS/PT titers were considered positive when >30
U/mL.

Results: aPS/PT were present in 12 of the 19 patients (63 %) with APL
without thrombotic or obstetric events (4 with IgG isotype, 4 with IgM
isotype and 4 with both) and in 69 of the 82 patients (84 %) with definite
APS (19 with IgG, 11 with IgM and 39 with both isotypes).

Among the 81 patients with positive LA, 74 had aPS/PT (91 %) while
7 did not (9 %). Among the 20 patients without LA, 16 did not have
aPS/PT (80 %) while 4 did (20 %). Presence of aPS/PT was significantly
associated to the presence of LA (p<<0.0001 using a chi-square test). 10 of
19 patients without APS had LA among whom 9 had aPS/PT (90%).
Among the 9 other patients without LA, 3 had aPS/PT (33%). In the 82
patients with APS, 68 patients had LA, among whom 65 had aPS/PT
(96%). Among the 14 other patients without LA, 4 had aPS/PT (28%).

aPS/PT titers strongly correlated with Rosner index (r=0.72,
p<<0.0001), dTTI (r=0.801, p<<0.0001) and dRVVT (r=0.67, p<<0.0001).
The ROC Curve yielded an excellent sensitivity of 84%, specificity of
98%, and area under the ROC Curve of 0.92 for detecting the presence of
LA using an aPS/PT cut-off titer of 53 U/mL.

Conclusion: We confirmed that the presence of aPS/PT antibodies
(either IgG isotype, IgM isotype or both) is strongly correlated with the
presence of LA. Furthermore, titers of aPS/PT were strongly correlated
with Rosner index, dTTI and dRVVT. Our data suggest that aPS/PT
(IgG+IgM) ELISA assay could be a good alternative test for the detection
of LA.

(7]
c
=
(-3
Y
&
=
(]
<
o
3
(-3
(]
=
(-]




©
£
o
a
£
o
>
o
=
=
©
°
£
=
@Nn

20

Presence of Anti-Phosphatidylserine/Prothrombin Antibodies with Both
IgG and IgM Isotypes May Be Associated with the Occurrence of
Catastrophic Antiphospholipid Syndrome in Patients with Antiphospho-
lipid Antibodies. Makoto Miyara', Laurent Arnaud', Laurent Dufat', Marie-
Claude Diemert', Annick Ankri', Alexis Mathian', Julien Haroche', Du
Boutin', Pascale Ghillani-Dalbin', Nathalie Costedoat-Chalumeau', Silvia
Casas®, Jean-Charles Piette', Lucile Musset' and Zahir Amoura'. 'CHU
Pitié-Salpétriére, Paris, France, *Instrumentation Laboratory Werfen Group,
Lexington, MA

Background/Purpose: Catastrophic antiphospholipid syndrome (cAPS)
is a life threatening condition with simultaneous thrombosis in multiple
organs that can occur in patients with antiphospholipid antibodies (APL).
Predictive biological parameters for cAPS have not been defined yet.
Anti-phosphatidylserine/prothrombin antibodies (aPS/PT) of either IgG or
IgM isotypes or both have been recently associated with the presence of LA.
It has not been determined whether aPS/PT isotypes are correlated to clinical
features of antiphospholipid syndrome (APS).

Methods: 157 sera from patients with cAPS (n=29), 58 sera from
patients with APS (n=29) and 31 sera from patients with stable antiphos-
pholipid antibodies (APS, either aCL, ab2GPI or LA; ACL levels between 25
and 75 UGPL) without clinical APS manifestations (noAPS; n=19), primar-
ily collected for aCL, b2gPI and/or LA detection, were tested on individual
isotype aPS/PT IgG and aPS/PT IgM ELISA assays (INOVA Diagnostics,
San Diego, CA). According to manufacturer instructions, aPS/PT titers were
considered positive when >30 U/mL.

Results: In noAPS group, 8 patients had aPS/PT IgM (42%) while other
patients did not have aPS/PT of IgG or IgM isotype (n=11, 58%). In patients
with APS, 3 patients had aPS/PT IgG (10.3%), 6 had aPS/PT IgM (20.7%)
and 3 patients had aPS/PT with both isotypes (10.3%) while 17 had no
aPS/PT (58.6%). In cAPS group, 4 patients had no aPS/PT (13.8%), 4 patients
had aPS/PT IgG (13.8%), 5 had IgM (17.2%) and 15 aPS/PT with both IgG
and IgM (51.7%). Proportion of patients with aPS/PT with both isotype was
significantly higher in patients with cAPS than in patients with APS without
cAPS and patients with stable APL without clinical APS manifestations
(p=0.0014 and p<<0.0001 respectively using Fisher’s exact test). No differ-
ence was observed in the proportion of isolated aPS/PT IgG or IgM between
cAPS and APS patients or patients with patients with stable APL without
clinical APS manifestations. The 3 patients with APS with aPS/PT with both
isotypes developed adrenal insufficiency, cerebral venous thrombosis and
Budd-Chiari syndrome.

Conclusion: Our data indicate that presence of aPS/PT of both IgG and
IgM isotypes may be associated with severe features of APS, especially
cAPS.
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High Antiphospholipid Antibody Levels May Reflect Chronic Endothe-
lial Damage in Non-Autoimmune-Associated Thrombosis. Anna R.
Broder!, Jonathan N. Tobin?, Jacob H. Rand® and Chaim Putterman'.
! Albert Einstein College of Medicine, Bronx, NY, *Albert Einstein College of
Medicine/CDN Network, New York, NY, *Montefiore Medical Center,
Bronx, NY

Background/Purpose: Persistently elevated antiphospholipid antibodies
(aPL Ab) are associated with an increased risk of thrombosis, but factors that
may affect aPL Ab levels are poorly understood. While statins have been
shown to potentially decrease the risk of aPL Ab - associated thrombosis, the
effect of statins on aPL Ab levels has not been studied. It is also not known
if aPL Abs represent additional risk for thrombosis in people without
autoimmune diseases, or if they reflect previous endothelial damage caused
by traditional cardiovascular risk factors: high low-density lipoprotein (LDL),
low high-density lipoprotein, hypertension, type 2 diabetes (T2DM), obesity,
and smoking (Figure 1). We explored whether elevated aPL Abs were
associated both with statin use and with the traditional risk factors in patients
without autoimmune diseases hospitalized with a deep vein thrombosis
(DVT), pulmonary embolism (PE), or stroke (CVA).

Methods: We included patients hospitalized in a large tertiary care center
with a confirmed diagnosis of DVT, PE or CVA, who had lupus anticoagulant
(LAC) and aPL Abs measured within 6 months from their index admission.
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Figure 1. The proposed relationship between thrombosis, aPL Abs/Lac, and
traditional cardiovascular risk factors

Results: Among 175 patients included, statin use at the time of aPL Ab
measurement was associated with an OR of 7.1 (95% CI 1.1, 43.9, p = 0.035)
of at least one aPL Ab = 40 units, compared with no statin use in a
multivariate model adjusted for age, race, gender, history of T2DM, hyper-
tension, smoking and LDL. Furthermore, patients who had LDL < 130 mg/dl
and were on statins were 14.5 times more likely to have at least one aPL
Ab = 40 units, (95% CI 1.1, 186.6, p = 0.04), compared with people with
LDL < 130 mg/dl and not on statins, adjusted for age, gender, race, history
of smoking and history of T2DM. LAC+ was not associated with stain use.
None of the traditional risk factors at the time of DVT/PE/CVA was
associated with aPL Ab levels = 40/LAC+.

Conclusion: In patients without autoimmune diseases, we did not find an
association between high aPL Ab levels and any of the traditional risk factors
at the time of the thrombotic event. Thus, high aPL Ab levels did not
confound the relationship between thrombosis and the traditional risk factors.
Statins are associated with elevated aPL Ab levels. Alternatively, if statin
therapy reflects the history of prior hyperlipidemia, high levels of aPL Abs
may be a marker for prior endothelial damage caused by hyperlipidemia
before statin therapy was initiated.
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The Role of Fatty Acid Composition in Anﬁphospholi?id Syndrome and
Systemic Lupus Erythematosus. Amaris K. Balitsky', Ellie Aghdassi?,
David WL. Ma®, Stacey Morrison®, Jiandong Su* and Paul R. Fortin®, 'The
University of Toronto, Toronto, ON, *University Health Network, Toronto,
ON, *University of Guelph, Guelph, ON, “Toronto Western Hospital,
Toronto, ON

Background/Purpose: Despite similar traditional Framingham risk
scores, systemic lupus erythematosus (SLE) and antiphospholipid syndrome
(APS) patients present with greater thrombovascular disease compared to the
general population. APS can occur alone, as primary APS (PAPS), or be
associated with SLE, referred to as secondary APS (SAPS). Dietary fat
composition and metabolism play an important role in inflammatory reac-
tions. For example, omega-3 polyunsaturated fatty acids (w-3 PUFA),
including alpha-linoleic acid (ALA) and its metabolites, eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA), have been shown to have
anti-inflammatory and cardioprotective effects. On the other hand, arachi-
donic acid (AA, w-6 PUFA), derived from linoleic acid (LA), leads to
formation of inflammatory mediators. The purpose of this study was to
determine and compare an association between the red blood cell (RBC) FA
profile and: the presence of APS, TE and aPL.

Methods: Fifty-nine individuals were selected from the lupus and
antiphospholipid outpatient specialty clinics and divided into 4 groups:
1) primary APS (PAPS, n=15) as defined by the revised Sydney criteria,
2) SAPS (n=14), 3) SLE with a previous TE (n=15), and 4) SLE without
previous history of TE and no aPL (n=15). All SLE patients met at least four



of the American College of Rheumatology (ACR) classification criteria.
Demographics, Framingham risk score and RBC profile including phospho-
lipids, phosphatidylcholine (PC) and phosphatidylethanolamine (PE), and
their respective FA compositions were reported. RBC FA compositions were
determined using thin-layer and gas chromatography.

Results: The mean (=SD) age (years) of the 4 groups were similar
(PAPS: 51.7 = 16.8; SAPS: 53.0 = 11.7; SLE+TE: 52.1 = 10.5; SLE-TE:
53.5 £ 10.3, p> 0.05). Framingham risk scores were also similar across the
four groups. The PAPS group had less arterial events (40.0%) compared to
SAPS (71.4%) and SLE+TE (80.0%). RBC-PC and PE values were similar
across PAPS, SAPS, SLE+TE, and SLE-TE. The PAPS group, compared to
the three SLE groups, had a higher RBC-PE ALA:DHA+EPA ratio (PAPS:
0.06 £ 0.02; SLE: 0.04 = 0.02, p<< 0.05), indicating less efficient conversion
of ALA to its anti-inflammatory metabolites, EPA and DHA. In patients with
the history of TE, RBC-PE w-6 PUFA (inflammatory) was higher than the
levels of total w-3 PUFA (anti-inflammatory) (TE: 36.40 = 3.92; no TE:
34.98 * 2.26, p = 0.09). The presence of aPL tended to be associated with
a lower RBC-PC LA:AA ratio, indicating more efficient conversion of LA to
its pro-inflammatory metabolite (aPL: 2.40 = 0.65; no aPL: 2.79 = 0.97,p =
0.08). Those taking w-3 PUFA supplements had higher levels of RBC-PC
EPA+DHA (w-3: 4.1 = 1.7 vs. no -3: 3.0 = 1.1; p= 0.08).

Conclusion: In patients with APS and SLE, FA composition is in
favour of an inflammatory process. Presence of TE, aPL and PAPS were
associated with a less favourable FA composition, while those individuals
who took w-3 supplements were associated with a more favourable FA
composition.
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Profiling Sub-Types of Anti-B2 Glycoprotein I and Anti-Domain I
Antibodies May Distinguish Between Different Clmlcal Phenotypes of
the Antlphosphollpld Syndrome Charis Pencleous , Acely Garza-Garcia®,
Lucy Murfitt?, Paul C. Drlscoll David A. Isenberg Silvia S. Pierangeli®, Tan
Giles', Yiannis loannou' and Anisur Rahman'. lUmversny College London
London United Kingdom, *MRC Natlonal Institute of Medical Research,
London, London, United Kingdom, *University of Texas Medical Branch,
Galveston, TX

Background/Purpose: Laboratory classification criteria for the an-
tiphospholipid syndrome (APS) include the quantification of IgG and
IgM, but not IgA anticardiolipin (aCL) and anti-B2 glycoprotein I
(aB2GPI) antiphospholipid antibodies (aPL), though recent studies sug-
gest a possible role for IgA. These assays do not reliably differentiate
patients with a history of vascular thrombosis (VT) from those with
pregnancy morbidity (PM). Of the five domains of B2GPI, pathogenic IgG
aPL are considered to target Domain I (DI). We have developed a direct
anti-DI ELISA using bacterially expressed DI. Here we investigate
whether IgG, IgM and IgA anti-DI levels correlate with IgG, IgM and IgA
anti-B2GPI and which of these tests correlate best with clinical pheno-
types.

Methods: We used 9 different ELISAs (IgG/IgM/IgA for each of aCL,
aB2GPI and aDI) to test 158 serum samples - 46 from patients with APS
(F:M 41:5, mean age 46.4=12.1); 77 with SLE but not APS (F:M 72:5,
mean age 38.8+11.3); and 35 healthy controls (HC) (F:M 23:12, mean
age 30.8+7.4). Of 46 APS subjects, 21 suffered VT only, 12 PM only, and
13 both. IgG/IgM aCL activity was defined as GPLU/MPLU respectively.
For all remaining assays, results were expressed in units of activity by
reference to an in-house standard. Univariate analysis was performed
using one-way ANOVA to determine which assay(s) best differentiate
APS from SLE and HC, and whether any were associated with the VT or
PM phenotypes within APS.

Results: 7 of 9 assays gave significantly higher antibody titers in APS
compared to SLE and HC (p<<0.0001 in each case). The exceptions were IgM
aCL (high in both APS and SLE) and IgA aDI (few positive samples). For 3
of these 7 assays, titers were raised in SLE compared to HC, thus only 4
assays (IgG/IgM/IgA aB2GPI and IgG aDI) selectively recognized APS-
derived sera. In the APS group, there was a strong correlation between
aB2GPI and aDI for IgG (p=0.003, r=0.5858) and IgA (p<<0.0001,
r=0.8603) but not IgM. In contrast, there were no correlations between
aB2GPI and aDI in the SLE group. Although none of the a32GPI assays nor
IgG aDI could discriminate between patients with VT compared to PM, IgM
aDI was found to be associated with PM (p<<0.0001) and IgA aDI with VT
(p=0.01).

Conclusion: To our knowledge, this is the first study to measure
1gG/IgM/IgA aPL against CL, B2GPI and DI simultaneously. af2GPI of all
isotypes and IgG aDI were found to be most specific for APS. The correlation
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between a32GPI and aDI in APS, but not non-APS subjects supports the idea
that pathogenic a2GPI bind specifically to DI. The finding that IgA and IgM
aDI show specific associations with VT and PM respectively is interesting but
needs to be repeated in larger studies.
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Prevalence of Antibodies to Prothrombin in Solid Phase (aPT) and to
Phosphatidylserine/Prothrombin Complex (aPS/PT) in Patients w1th and
without Lupus Antlcoagulant (LA). Maria Laura Bertolaccini', Savmo
S(nasma Veronica Murru', Giovanni Sanna® and Munther A. Khamashta'.

'Lupus Research Unit, The Rayne lnstltute Kings College London School of
Medicine, London, United Kingdom, *Louise Coote Lupus Unit, St. Thomas’
Hospital, London United Kingdom

Background/Purpose: Although aPS/PT has been reported to strongly
correlate with the LA, both aPT and aPS/PT have been found in patients with
LA. As their clinical diagnostic value and true relationship with the LA
remains elusive, we designed this study to evaluate the prevalence and
significance of aPT and aPS/PT in a large cohort of patients with and without
LA.

Methods: Samples from 263 patients were included. aPT (in-house assay)
and aPS/PT (INOVA Diagnostics) were tested by ELISA. LA was tested as
per the current criteria from the ISTH Subcommittee on LA-Phospholipid-
dependent antibodies.

Results:
aPS/PT aPS/PT aPS/PT aPT aPT aPT
IgG/IgM IgG IgM IgG/IgM IgG IgM
LA+ve 38 (50) 30 (39) 26 (34) 24 (32) 21 (28) 4(5)
n/76 (%)
LA-ve samples 43 (23) 38 (20) 17 (9) 54 (29) 46 (25) 11 (6)
/187 (%)

Thrombosis, particularly venous thrombosis was associated with 1gG
aPT in the LA+ve group (OR7.1 [95% CI 2.2-22.7], p=0.0006). aPT was
not associated with thrombosis in the LA-ve group. aPS/PT, either IgG/IgM,
IgG and IgM were associated with thrombosis in general in the LA+ group
(p=0.003, p<<0.0001 and p=0.025; respectively). After further analysis,
this association was only retained for IgG aPS/PT and venous thrombosis
(OR8.7 [95%CI 3.0-25.1], p<0.0001). In the LA-ve group, aPS/PT was
associated with thrombosis (p=0.026), particularly, the IgM isotype (OR5.6
[95%CI 1.8-16.7], p=0.0002). Titers of IgG aPS/PT were not different
between LA+ve and LA-ve (13U*29 vs. 7.5%£22, p=0.9). Titers of IgM
aPS/PT were higher in LA+ve than LA-ve (20.3%£30 vs. 6.9+16,
p<<0.0001).

Conclusion: aPS/PT, but not aPT, are more frequently found in patients
with LA. Although IgG aPS/PT does not seem to correlate with the LA, the
correlation with the IgM isotype deserves further study.
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Antibodies to Phosphatldylserme/Prothrombm (aPS/PT) Are An Inde-
pendent Risk Factor for Thrombosis in Panents with Systemlc Lupus
Erythematosus (SLE). Maria Laura Bertolaccml , Savino Sciascia', Veron-
ica Murru', Cesar Garcia-Fernandez', Giovanni Sanna and Munther A.
Khamashta. "Lupus Research Unit, The Rayne Instltute Kings College
London School of Medicine, London, United Kingdom, *Louise Coote Lupus
Unit, St. Thomas’ Hospital, London, United Kingdom

Background/Purpose: aPS/PT have been reported to be closely associ-
ated with the presence of lupus anticoagulant (LA) in patients with antiphos-
pholipid syndrome. Moreover, aPS/PT has been shown to have a similar
diagnostic value to aCL in such patients. We designed this study in an attempt
to clarify the role of aPS/PT as risk factors for thrombosis in patients with
SLE.

Methods: IgG and IgM aCL, anti-b2GPI, aPT and aPS/PT were tested by
ELISA. LA was tested following current criteria from the ISTH. All patients
fulfilled at least 4 of the 1982 ACR criteria for SLE. APS patients fulfilled the
1999 Sapporo criteria.

Results: 226 SLE patients (214 female, mean age 42.6*=12) were
included. Of these, 57 had APS and 82 had a history of thrombosis
(35 arterial, 28 venous and 19 both). Miscarriages were recorded in 39
women and fetal death in 36. Univariate analysis showed that aPS/PT
were more frequently found in patients with thrombosis than in those
without (OR7.0 [95%CI 3.7-13.2], p=0.025). IgG and IgM aPS/PT were
more frequently found in patients with arterial and venous thrombosis than
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in those without (p<<0.001 for IgG, p=0.001 for IgM in arterial and
p<<0.001 for both IgG and IgM in venous thrombosis). aPS/PT were
associated with pregnancy morbidity (p<<0.001 for IgG and IgM),
particularly with fetal death (p<<0.001 for both isotypes) and miscarriages
(p<<0.001 for IgG only; IgM=ns).

Multivariate analysis (including aCL, LA, aPT and anti-b2GPI) con-
firmed that aPS/PT is an independent risk factor for thrombosis, particu-
larly the IgG isotype that was independently associated with arterial and
venous thrombosis (p=0.002 and p=0.003) and miscarriages (p=0.03).
IgM aPS/PT was also found to be an independent risk factor for
miscarriages (p<<0.001).

Conclusion: aPS/PT is an independent risk factor for arterial and venous
thrombosis and miscarriages in patients with SLE. IgM aPS/PT are also an
independent risk factor for miscarriages. Testing for aPS/PT may be war-
ranted in SLE patients.
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The Value of Testing for Antibodies to Phosphatidylethanolamine (aPE)
in Patients with Systemic Lupus Erythematosus (SLE). Maria Laura
Bertolaccini!, Veronica Murru!, Savino Sciascia', Giovanni Sanna® and
Munther A. Khamashta'. 'Lupus Research Unit, The Rayne Institute, Kings
College London School of Medicine, London, United Kingdom, “Louise
Coote Lupus Unit, St. Thomas’ Hospital, London, United Kingdom

Background/Purpose: aPE have been reported to be an independent risk
factor for idiopathic venous thrombosis and fetal death. However, these
findings are the focus of constant debate. The purpose of the present study
was to evaluate if testing for aPE has a diagnostic value in patients with SLE.

Methods: This study included 226 patients, all fulfilling the 1982 ACR
criteria for SLE. Of these, 214 were women, with a mean age of 42.6+12 and
mean disease duration of 12.2+8.8 years. 25% of the patients also fulfilled the
1999 criteria for the antiphospholipid syndrome. aCL, anti-b2GPI, aPT and
aPS/PT were tested by in house ELISA. LA was tested according to the ISTH
recommendations. aPE were also tested by an in-house ELISA using fetal calf
serum. IgG and IgM aPE values were calculated from a sample showing a
high binding used as a standard. The cut off value was established on 8U for
IgG and 9U for IgM, by the 99™ percentile of 140 healthy controls.

Results: aPE were found in 92 patients (41%). Of them, 68 were positive
for IgG, 13 for IgM and 11 for both. aPE were more frequently found in
patients with thrombosis, particularly the IgG isotype (OR2.0 [95%CI
1.1-3.5], p=0.01). When subdividing between venous and arterial thrombo-
sis, only the association with venous thrombosis was retained (OR2.2 [95%CI
1.2-4.6], p=0.009). No associations were found between the presence of
aPE and pregnancy morbidity in this cohort. The presence of aPE was highly
correlated with that of aCL (R*=0.61, p=0.008). There were no aPE in the
absence of aCL. After multivariate analysis, including all other aPL as
variables, clinical associations failed to retain significance.

Conclusion: aPE are frequently seen in SLE. aPE are not an independent
risk factor for thrombosis or pregnancy morbidity and their presence is highly
associated to that of aCL.
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Steroid Receptor Coactivator-3 and Angiogenesis in Autoimmune Dis-
ease Associated Leg Ulcers. Victoria K. Shanmugam', Elena Tassi, Maram
Al-Otaiby?, Bhaskar Kallakury', Mihriye Mete®, Christopher Attinger* and
Anton Wellstein®. 'Georgetown University Hospital, Washington, DC,
2Geor‘getown University, MedStar Health Research Institute, Hyattsville,
MD, “Georgetown Universtiy Hosptial, Washington, DC

Background/Purpose: Delayed wound healing is a complication of
several autoimmune diseases including scleroderma, rheumatoid arthritis and
systemic lupus erythematosus (SLE). While the mechanisms of delayed
healing in these patients are not known, we hypothesize that dysregulation of
angiogenesis may play a role. Angiogenesis is critical in wound healing.
Patients receiving bevacizumab and other vascular endothelial growth factor
(VEGF) inhibitors exhibit impaired wound healing, and animal studies of
angiogenesis in malignancy support this association.

The purpose of this study was to use immunohistochemistry (IHC) of

formalin fixed paraffin embedded (FFPE) biopsy specimens from leg ulcers
associated with autoimmune disease, diabetes and bevacizumab use to
investigate the distribution of critical angiogenic markers. Steroid receptor
coactivator-3 (SRC-3; also named Amplified in Breast Cancer-1) is a p160
steroid receptor coactivator that enhances NF-«B-mediated signaling in
inflammatory disease, and modulates angiogenesis in malignancy. Fibroblast
growth factor binding protein-1 (FGF-BP1) is another important molecule
that is upregulated in wound healing, and acts as an angiogenic switch in
malignancy.

Methods: FFPE samples were selected from the following groups:
Diabetes Mellitus (n=3), Mixed Connective Tissue Disease (n=4), Systemic
Lupus Erythematosus (n=5), Scleroderma (n=5) and bevacizumab use
(n=2). The following stains were performed using standard IHC protocol:
hematoxylin and eosin (H&E), steroid receptor coactivator-3 (SRC-3),
fibroblast growth factor binding protein-1 (FGF-BP1), CD45, CD4, CDS,
CD68 and CD34.

Blinded quantitative analysis at X200 magnification using Image-J was
used to quantify staining. Representative regions across each specimen were
selected moving from intact to ulcerated tissue. Data was analyzed using
Stata/IC 11.2 for Windows using linear regression and analysis of variance
models to compare cell counts and ratio of blood vessel size between disease
groups and across sampling fields.

Results: Total CD34 staining as a measure of blood vessel density was
similar across the disease groups. However, the ratio of large to small vessels
was significantly lower for autoimmune ulcers and VEGF inhibitor-associated
wounds compared to the diabetics (p=.005). Pairwise comparisons with
Bonferroni adjustment showed that the mean ratio of large to small vessels
was significantly greater for diabetics compared to the other group means.

Regression analysis estimating the differences in staining pattern adjusting
for location of the sampling field found that steroid receptor coactivator-3 was
significantly higher in the SLE group compared to other diseases (p<< 0.001).
We did not find associations with FGF-BP1.

Conclusion: In autoimmune wounds, the ratio of large to small blood
vessels was significantly reduced suggesting dysregulation of blood vessel
structure or maturation. SRC-3 was significantly higher in SLE-associated
ulcers. This study provides preliminary data to support the hypothesis that
dysregulation of anigiogenesis and in particular SRC-3 may play a critical
role in wound healing in autoimmune disease.
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Differential Regulatory Functions of HIF-1a and HIF-2« During An-
giogenesis of Human Microvascular Endothelial Cells (HMECs). Martin
Hahne', Steffi Luetkecosmann®, Cam Loan Tran?, Cindy Strehl?, Monique
Fangradt?, Manuela Jakstadt?, Georg Duda?, Paula Hoff?, Timo Gaber?,
Gerd-Riidiger Burmester® and Frank Buttgereit®. 'Berlin Brandenburg
School for Regenerative Therapies, Berlin, Germany, *Charité University
Medicine, Berlin, Germany, *Charité¢ University Hospital, Berlin, Germany

Background/Purpose: Hypoxia and angiogenesis are features of in-
flamed and injured tissues. The transcription factors Hypoxia inducible factor
(HIF)-1a and (HIF)-2a control cellular metabolic response to decreased
oxygen tension thereby promoting angiogenesis and having implications on
the pathogenesis of RA. We focused on the effects of HIF-1« and HIF-2« on
angiogenesis and developed a human microvascular endothelial cells
(HMEC) lentiviral based knockdown system for both transcription factors
allowing us to analyze angiogenesis of HMECs under hypoxia in the absence
of HIF-1a or HIF-2a, respectively.

Methods: Specific knockdown of HIF-1a or HIF-2« was achieved using
lentiviral-based shRNA technology. The reduction of HIF-1a or HIF-2« was
confirmed on transcriptional and translational level by realtime RT-PCR and
Western blot. Angiogenesis of transduced and non-tronsduced HMECs was
studied by investigating both tubuli and node formation under hypoxia (<1%
0,). Expression of hypoxia driven genes HIFI1A, HIF24, VEGFA and IL8
was quantified by realtime RT-PCR. Multiplex suspension array technology
was used to measure the concentrations of secreted VEGF and ILS.

Results: The successful knockdown of HIF-1a and HIF-2a was con-
firmed by demonstrating considerably reduced gene expression levels of
HIFIA and HIF24 by up to 71% (p=0.0222) under normoxic and hypoxic
conditions. As a consequence, strongly reduced HIF-1« and HIF-2« protein
levels were detected by Western blot. Targeting of HIF-la led to a
significantly decreased node formation (1.6-fold change under hypoxia,
p=0.0067) with similar effects by trend on tubuli formation. The HIF-2a
knockdown also led to a significantly decreased tubuli formation (1.7-fold
change, p=0.0444) with similar effects by trend on node formation. Further-
more, HIF-1a targeted cells did not show any significant decrease in the gene
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expressions of VEGFA and ILS8 but surprisingly raised cytokine levels of IL8
under hypoxia (1.4-fold change, p=0.021) compared to the control. In
contrast, targeting of HIF-2« gave rise to reduced levels of secreted VEGF
and IL8 with a significant suppression of /L8 gene expression under normoxia
(2.1-fold change, p=0.0101).

Conclusion: Our findings show essential and overlapping functions of
HIF-1a and HIF-2a with regard to their regulatory potential of angiogenesis
in HMECs. Both transcription factors have the same impact on VEGF but
differ in their effects on IL8 expression. These findings provide new insights
into basic principles of angiogenesis in inflamed tissues and are therefore
considered to be of clinical importance.
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Glucocorticoid-Induced Leucine Zipper Inhibits TNF-Induced Endothe-
lial Cell NFkB Activation and Adhesive Function. Eric Morand, Michael
Hickey and Qiang Cheng. Monash University, Melbourne, Australia

Background/Purpose: The protein glucocorticoid-induced leucine zipper
(GILZ) was recently reported to be expressed in RA synovial tissue, and to
exert anti-inflammatory effects in the CIA model of RA (Beaulieu et al,
Arthritis Rheum 2010). Strong expression of GILZ was noted in RA synovial
endothelial cells, but the function of GILZ in endothelium is unknown.
Endothelial cell activation, which is required for leukocyte recruitment into
inflamed tissue, is critically dependent upon NFkB and ERK MAP kinase
pathways, both of which are reported intracellular targets of GILZ. We tested
the hypothesis that GILZ has important regulatory effects on endothelial cell
function.

Methods: Primary human umbilical vein endothelial cells (HUVEC) and
a human microvascular endothelial cell line (HMEC) were stimulated with
TNF. Adhesive function and adhesion molecule expression were examined
using flow chamber and flow cytometry respectively.

Results: To determine the functional significance of GILZ in endothe-
lium, we first examined whole blood leukocyte rolling and adhesion interac-
tions with HUVEC. TNF-induced rolling and adhesion, and E-selectin and
ICAM 1 expression, were inhibited by GILZ overexpression. No inhibition of
HUVEC chemokine expression was observed, and of note, GILZ silencing
did not abrogate glucocorticoid inhibition of TNF-induced rolling and
adhesion on HUVEC. Overexpression of GILZ in HMEC inhibited TNF-
induced NFkB luciferase activity equivalent to the effects of the specific
NFkB inhibitor BAY-11-7082. Moreover, chemical NFkB inhibition did not
further suppress NFkB activity in GILZ overexpressing cells, indicating that
GILZ expression can maximally suppress this pathway. Unexpectedly, we
were unable to demonstrate binding interactions of GILZ with NFkB p65, or
inhibition of NFkB p65 nuclear translocation or ser-536 phosphorylation. In
contrast, we observed that GILZ inhibited TNF-induced activation (phosphor-
ylation) of p38, ERK, and JNK MAP kinases, associated with increased
expression of the MAPK inhibitory phosphatase MKP1. TNF-induced NFkB
activity was dependent on ERK, but not p38 or INK, suggesting GILZ effects
on NFkB may depend on ERK.

Conclusion: These data demonstrate that GILZ can exert inhibitory
effects on endothelial cell function, adhesion molecule expression, NFkB and
MAP kinase activation. GILZ inhibition of NFkB may depend on inhibition
of ERK MAP kinase. Therapeutic modulation of GILZ may represent a
means to modify inflammatory leukocyte recruitment.
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Superoxide Anion Mediates the L-Selectin Down-Regulation Induced by
Non-Steroidal Antl—lnﬂammatory Drugs In Human Neutrophlls M. Je-
sus Domlnguez-Luls Ada Herrera-Garcia?, M. Teresa Arce-Franco®, Susana
Cardenas®, Marta Rodnguez-Pardo Manuel Feria®, Francisco Sanchez-
Madrid* and Federlco Diaz-Gonzalez®. "Hospital Universitario de Canarias,
La Laguna Spain, “Hospital Universitario de Canarias, La Laguna. Tenerife,
Spain, *Rheumatology Serv1ce La Laguna, Spain, *Hospital Universitario La
Princesa, Madrid, Spain, *University of La Laguna, La Laguna. Tenerife,
Spain

Background/Purpose: A group of non-steroidal anti-inflammatory drugs
(NSAIDs) are able to induce in neutrophils the shedding of L-selectin, a
surface molecule that plays a critical step in the migration of leukocytes to site
of inflammation, through a mechanism still not well-understood. The aim of
this work was to study both the functional effect of NSAIDs on the
neutrophils/endothelial cells dynamic interaction, and the potential implica-
tion of reactive oxygen species (ROS) production in the L-selectin down-
regulation caused by NSAIDs
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Methods: Human neutrophils were isolated from peripheral blood of
healthy volunteers and patients with chronic granulomatous disease (CDG)
(p4771°*—/—), a group of hereditary diseases in which cells of the immune
system have difficulty forming superoxide radical. The dynamic interaction
between neutrophils and activated endothelium was studied in a flow
chamber. Surface expression of L-selectin and CD11b were assayed by flow
cytometry. Neutrophil-free supernatant L-selectin concentration was deter-
mined by ELISA. Intracellular and mitochondrial ROS production was
detected by flow cytometry using dihidroethidium (DHE) and MitoSOX Red,
respectively. Wilcoxon signed-rank test (p<<0.05) was used to evaluate the
statistical significance.

Results: When human neutrophils were incubated with diclofenac but
not with piroxicam, a significant reduction in the number of cells that
rolled on activated endothelial cells was observed. Dithiol reducing agents
such as, DL-Dithiothreitol (DTT) and 2,3-dimercapto-1-propane-sulfonic
acid (DMPS) abrogated the down-regulatory effects of diclofenac, flufe-
namic acid and meclofenamic acid on neutrophils L-selectin basal
expression. Several NSAIDs (n=10) caused variable increases in the
mitochondrial and intracellular ROS concentration in neutrophils that
were inversely proportional to the change they produced in L-selectin
surface expression (r=—0.8, p< 0.01). The inhibition of NADPH oxidase
activity with diphenyleneiodonium (DPI) prevented the down-regulation
of L-selectin by diclofenac. The pre-incubation of neutrophils with
superoxide dismutase but not with catalase showed both a significant
protective effect on the L-selectin down-regulation induced by several
NSAIDs and prevented diclofenac’s effect on neutrophil rolling (p<<0.05).
Interestingly, neutrophils from CGD patients showed a significant less
ability to release L-selectin from neutrophil surface than control in
response to diclofenac.

Conclusion: All these data indicate that: 1) a group of NSAIDs is capable
of interfering with the ability of neutrophils to interact with endothelial cells
by means of the L-selectin-shedding and 2) the generation of superoxide
anion by activation of NADPH oxidase at plasma membrane level seems to
play a major role in the L-selectin shedding induced by NSAID in neutrophils,
suggesting that ROS generation may assume a potentially novel function as
regulators of inflammatory response
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A Concerted Dynamic Real Time In Vivo and Static Ex Vivo Analysis
of Granulomonocytic Cell Mlgratlon in the Collagen lnduced Arthri-
tis Model Ruth Byrne', Eva Rath', Anastas1ya Hladik', Blrglt Nieder-
reiter', Michael Bonelli' Sophle Frantal' , Michael Khmas Josef Smo-
len? and Clemens Scheinecker'. 'Medical University of Vlenna Vienna,
Austria, “Medical University of Vienna and Hietzing Hospital, Vienna,
Austria

Background/Purpose: Granulomonocytic cells (GMC) drive the in-
flammatory process at the earliest stages of rheumatoid arthritis (RA). The
migratory behavior and functional properties of GM cells within the
synovial tissue are, however, only incompletely understood. This tempted
us to study GMC in the murine collagen induced arthritis (CIA) model of
RA with the help of multi-photon real time in vivo microscopy together
with the subsequent and sequential ex vivo analysis of GMC on tissue
sections.

Methods: CIA was induced in LysM-EGFP C57BL/6 transgenic
animals that carry the EGFP fluorescence protein under the lysozyme
promoter. Individual joints were prepared by surgical microscopy in
healthy control and in CIA subjects and EGFP™ GMC were analyzed by
2-photon laser microscopy over 2 hours. One group of animals received
one single dose (0.25 mg) of prednisolone i.v. before in vivo imaging.
Afterwards the animals were sacrificed and cryo-, and paraffin sections
were prepared for immunofluorescence and histomorphological analysis,
respectively.

Results: GMC were barely detectable in healthy animals but were
abundant in the synovial tissue as soon as clinical arthritis was apparent.
GMC were motile and migrated randomly through the synovial tissue with
a reduced mean velocity (2.75%1.17 mm/min) of as compared to healthy
controls (3.11%=1.51 mm/min; p<<0.001). In CIA subjects the frequent
formation of dynamic cell clusters was observed that consisted of both
EGFP™#" neutrophilic granulocytes and EGFP'™ monocytes. In addition
EGFPI°Y F4/80" TRAP™ osteoclast precursor cells were occasionally ob-
served at the synovial-bone junction and areas of bone erosions. Prednisolone
treatment reduced the mean velocity of cell migration (2.19%1.06 wm/min;
p<<0.001) and significantly diminished the immigration of GMC into the
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synovial tissue, but did not affect GMC allocation within cell clusters or
throughout the entire tissue.

Conclusion: The combined application of real time in vivo microscopy
together with elaborate static post-mortem analysis of GMC enabled the
description of dynamic migratory characteristics of GMC together with their
precise allocation in a complex anatomical environment. Moreover this
approach was found sensitive enough to detect subtle therapeutic effects
within a very short period of time.
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miRNA-126 Regulates Increased VCAM-1 Expression in Muscle Biop-
sies From Children with Untreated Juvemle Dermatomyosntls of Short
Disease Duration. Lauren M. Pachman Erin Kim? Joan Cook-Mills',
Gabrielle Morgan?, Janice Caliendo' and Simone Trelger Sredm1 "North-
western University Feinberg School of Medicine, Chicago, IL, *Children’s
Memorial Hospital, Chicago, IL

Background/Purpose: Juvenile dermatomyositis (JDM) is an auto-
immune systemic vasculopathy, targeting small blood vessels in both the skin
and muscle, in which untreated disease chronicity is accompanied by
progressive vascular damage, phenotypic and genotypic alterations. Vascular
adhesion molecule, VCAM-1, present on a range of cells, including endo-
thelial cells, aids in the recruitment of leukocytes from the blood to the tissue,
and acts as a gatekeeper for the inflammatory process. MicroRNAs are
non-coding RNAs that regulate several messenger RNAs simultaneously by
mechanisms such as translational repression or cleavage of target messages,
potentially offering a new avenue of therapeutic intervention.

Objective: To evaluate the impact of the duration of untreated disease
(DUD), disease chronicity, in children with JDM on: 1) expression of
VCAM-1 and miRNA in diagnostic muscle biopsies (MBx), and, 2) serum
levels of soluble VCAM-1 (sVCAM-1) and TNF-« at the diagnosis of JDM,
compared with age-matched controls.

Patients and Methods: After obtaining informed consent, healthy pedi-
atric controls (n==8) and children with definite/probable JDM (n=28) were
enrolled. For JDM, short DUD (n=11) was defined as =2 months untreated
symptoms before diagnostic MBx (mean=1.3%+0.4mo); long DUD (n=17)
as >2 months (mean=17.1+25.5mo). MBx sections were stained using triple
immunoflorescence with antibodies to VCAM-1, a-smooth muscle actin
(SMA) and von Willebrand factor (vWF). Total area (microns®) and total
intensity (pixels) of VCAM-1 expression was measured. sSVCAM-1 and
TNF-a levels (ELISA) were tested in sera from JDM with long (n=8) vs
short DUD (n=6). MicroRNA from 6 untreated JDM (3 long DUD, 3 short
DUD) was evaluated using Exiqgon’s miRCURY LNA microRNA Array,
v.11.0.

Results: MBx of JDM with short DUD displayed a significantly higher
total area and intensity/hpf of VCAM-1 expression than those with long
DUD and controls (p<<0.05). In addition, JDM children with short DUD had
SVCAM-1 levels that were significantly higher compared to controls
(p=0.013). Similar patterns were found in TNF-a levels (p=0.048).
MicroRNA miR-126, which regulates VCAM-1 expression, was significantly
downregulated (FC= —1.92, p-value=0.014) in muscle of untreated JDM
with a short DUD.

Conclusion: VCAM-1 protein expression in JDM MBx, regulated by
miR-126, is more prominent in JDM with a short DUD (=2 months) versus
long DUD (>2 months), suggesting that VCAM-1 may play a critical role
early in JDM pathophysiology in response to miRNA-126 control.

Supported by the Wellesley City Scholars Program (EK), Cure-JM and
the Macy’s Miracle Foundation (LMP).
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Angiogenic Factors in Early Inﬂammatory Arthrltls Luana Mancarella
Olga Addlmanda Lia Pulsatelh Paolo Dolzani', Ehsa Assirelli’, Veronica
Brusi', Stefano Gallettl and Riccardo Meliconi®, 'Istituto Ortopedlco Riz-
zoli, Bologna Italy, ZIstituto Ortopedico Rizzoli and University of Bologna,
Bologna, Italy

Background/Purpose: Angiogenesis is an important event in rheumatoid
synovitis, with an increase in immature and destabilized vessels. Fibroblast
growth factor-2 (FGF2) and vascular endothelial growth factor (VEGF) play
a major role in angiogenesis. PTX3 (long pentraxin-3) is an acute phase
glycoprotein produced by several cell types in response to primary inflam-
matory signals (e.g. Toll-like receptor, TNF, IL-1 but not IL-6). It interacts
directly with FGF2 and inhibits its angiogenic activity (1). PTX3 systemic
levels have been shown to be elevated in patients with some vascular and
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inflammatory disorders and seem to correlate with clinical outcome and
disease activity (2). The aim of our study was to evaluate the serum
concentrations of some angiogenic factors and other biomarkers in patients
with early inflammatory arthritis (IA) and their possible relationship with
disease activity and ultrasound (US) features.

Methods: We analyzed 37 patients with early inflammatory arthritis (IA)
with at least one swollen joint and who had had symptoms for less than one
year (except for 4 patients who had had symptoms for more than one year);
we compared this group with 24 age- and sex-matched healthy controls
(HC). VEGEF, vascular cell adhesion molecule-1 (VCAM-1), FGF2, IL-6,
and soluble IL-6 receptor and PTX3 levels in peripheral blood samples were
determined by ELISA. Demographic (gender, age), clinical (disease duration,
tender and swollen joints count, Health Assessment Questionnaire score, 100
mm visual analogue scales for pain and global health status), laboratory
(erythrocyte sedimentation rate, C reactive protein, presence or absence of
rheumatoid factor and anti-CCP antibodies) data were collected. US scans
with 7.5-15 MHz linear array (to assess synovial thickness, power Doppler
signal — PDS, and erosions) were carried out and a Disease Activity Score for
28 joints (DAS28) was calculated. Data were analysed using analysis of
variance (ANOVA) or the Mann-Whitney U Test (to compare variables not
normally distributed). Fisher’s exact test was used to compare categorical
variables. Pearson’s correlation coefficient (r) (for linear relationship), other-
wise Spearman’s rank correlation (740) to assess correlations. The level of
significance was p<<0.05.

Results: A mean age of 57.2 = 14.5 yrs was found, a disease duration of
32.4 + 47.7 weeks and a moderate disease activity (DAS28 of 4.8 = 1.2).
97% of patients had PDS positivity on US examination and 22% had erosive
features. VCAM-1 were higher (p=0.002), and PTX3 lower (p<<0.0005) in
patients compared to HCs. We found a statistically significant positive
correlation between VEGF and IL-6 levels and DAS28 (r=0.374, p=0.03
and rtho= 0.45, p=0.02, respectively). At 3™ month of follow up, basal FGF
levels had a positive trend with DAS28 (p=0.08); patients who continued to
show PDS positivity, tended to have higher basal levels of IL-6 and VCAM-1
compared to PDS negative patients (p=0.06 and p=0.07, respectively).

Conclusion: Our preliminary results show increased VCAM-1 and
decreased PTX3 (an anti-angiogenic factor) levels in early IA. Angiogenic
factors and IL-6 show a positive trend with disease activity and its persistence.
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Junctional Adhesion Molecule C Regulates the Transendothelial Migra-
tion of Murine Synovial Flbroblasts of Human TNFalpha Transgemc
Mice. Marianne Heitzmann', Adelheid Korb-Pap', Christina Wunrau',

George Kollias?, Stefan Butz Dietmar Vestweber’, Hermann Pavenstidt'
and Thomas Papl 1Umversny Hospital Muenster, Muenster, Germany,
“Biomedical Sciences Research Center ‘Alexander Flemlng Vari, Greece,
*University Muenster, Muenster, Germany

Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflamma-
tory joint disorder that starts in few single joints and continuously spreads to
unaffected ones. Recently, it was demonstrated that RA fibroblast-like
synoviocytes (FLS) have the potential to migrate via the bloodstream and
invade distant cartilage in the SCID mouse model of disease. The mecha-
nisms of endothelial transmigration of RA-FLS are unknown. In this context,
the junctional adhesion molecule C (Jam-C), the third member of Jam family
is an interesting candidate molecule because it has been found on RA-FLS
and implicated in the transendothelial migration of leukocytes. Here, we used
the human TNFalpha transgenic (hTNFtg) mouse as a model for human RA
and studied the role of Jam-C in the transmigration of FLS derived from these
mice.

Methods: The expression of Jam-C on wildtype and hTNFtg FLS was
investigated by Western-blot analysis and immunocytochemistry. The trans-
migratory capacity of these cells was studied in a transmigration assay using
the murine endothelioma cell (bEnd.5) as an endothelial barrier. Murine
cartilage tissue treated with IL-lalpha was used as chemoattractant stimulus
for the transmigration assays. Functional analyses included the knock down of
Jam-C expression by siRNA against murine Jam-C.

Results: We identified the expression of Jam-C on the surface of both
wildtype FLS and FLS from hTNFtg mice and found it most prominently on
sites of cell-cell interactions. While expression levels of Jam-C were low in
wildtype cells, FLS from hTNFtg mice showed a significantly higher
expression. Transmigration experiments demonstrated a significantly higher
potential of hTNFtg FLS to migrate through the endothelial monolayer than
FLS from wildtype mice (+40%, p=0,05), and cartilage explants pre-treated
with IL-lalpha enhanced the migratory capacity of hTNFtg FLS. Interest-



ingly, siRNA-mediated knock down of Jam-C expression reduced the number
of transmigrating hTNFtg FLS by 40%.

Conclusion: Our data demonstrate that the inflammatory environment as
found in the joints of hTNFtg mice results in an upregulation of Jam-C on
FLS in a similar way as described for human RA-FLS. Moreover, they
indicate that this environment facilitates the development of a phenotype of
FLS that is capable of transmigrating through endothelial barriers. Jam-C
appears to be involved functionally in the transmigration and, thus, in
extravasation of FLS and, therefore targeting Jam-C may be a promising
therapeutic strategy for RA.
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Matrix Effects on Cellular Adhesion of Fibroblasts From Patients with
Rheumatoid Arthritis, Osteoarthritis and Systemic Sclerosis. Stephanie
Lefevre', Simone Benninghoff', Angela Lehr?, Stefan Rehart®, Henning
Stiirz?, Jiirgen Steinmeyer®, Andreas Giinther®, UIf Miiller-Ladner' and Elena
Neumann'. 'Justus-Liebig-University of Giefen, Bad Nauheim, Germany,
*Markus-Hospital, Frankfurt, Germany, *University Hospital GieBen and
Marburg, Giessen, Germany, “University Hospital Giefen and Marburg,
Giefen, Germany, *Justus-Liebig-University of GieBen, Giessen, Germany

Background/Purpose: In rheumatoid arthritis (RA), aggressive synovial
fibroblasts (SFs) play a central role in cartilage destruction and the spreading
of the disease. We recently demonstrated the long-distance migratory poten-
tial of RASFs in vivo as well as the importance of extracellular matrix (ECM)
regarding cellular adhesion with subsequent cartilage invasion. When carti-
lage was embedded into carrier matrices coated with growth factor-reduced
Matrigel® (GFR MG) in the SCID mouse model of RA, a reduced RASF
invasion compared to cartilage in Matrigel® (MG)-coated or non-coated
carrier matrices was observed. Therefore, matrix-associated growth factors
appear to influence migration and adhesion of RASFs. In this study, the
effects of ECM-associated growth factors on the adhesion of fibroblasts from
different rheumatic diseases as well as healthy individuals were analyzed.

Methods: Multi-well culture plates were coated with MG, GFR MG, or
remained untreated, respectively. Cellular adhesion of RASFs (n=4), osteo-
arthritis (OA) SFs (n=3), RA dermal fibroblasts (n=5), systemic sclerosis
(SSc) fibroblasts (n=7), synovial (n=1) and dermal fibroblasts of healthy
individuals (n=6) was analyzed after 15 min. For this purpose, the fibroblasts
were stained with Calcein-AM and adhesive fibroblasts were quantified using
a fluorescence microscope.

Results: In general, an increased adhesion was observed after multi-well
plate coating with GFR MG or MG. By using GFR MG, a reduction of
cellular adhesion (1.4fold) of RASFs was observed compared to coating with
MG. This behaviour was also visible when analyzing RA dermal fibroblasts
(1.06 reduction of adhesion to GFR MG compared to MG). Fibroblasts of
OA and SSc patients or healthy synovial or dermal fibroblasts showed the
opposite reaction, an increased adhesion using GFR MG was observed
compared to MG (OA: 1.6fold; SSc: 1.22fold; healthy SFs: 1.8fold; healthy
dermal fibroblasts: 1.3fold).

Conclusion: The data show that ECM and its associated components, e.g.
growth factors, play a critical role in RASF attraction and adhesion to
cartilage. These factors are able to activate different adhesion molecules in
RASFs, which are central features of this cell type, as RASFs are character-
ized by increased surface expression of adhesion molecules. Of note, dermal
fibroblasts of RA patients show a similar behaviour but fibroblasts of other
diseases or controls do not appear to be influenced by growth factors with
respect to an increased expression of adhesion molecules. Therefore, the
observed behaviour of RA dermal or synovial fibroblasts regarding adhesion
to growth factor-containing matrix appears to be a disease-specific property.
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A Disintegrin and Metalloprotease 10 (ADAM10) Is Overexpressed
in Rheumatoid Arthritis Synovial Tissue and Mediates Angiogenesis.
Takeo Isozaki', Bradley J. Rabquer', G. Kenneth Haines III* and Alisa E.
Koch®. 'University of Michigan, Ann Arbor, MI, *Yale University, New
Harven, CT, *Veteran’s Administration and Unversity of Michigan, Ann
Arbor, MI

Background/Purpose: Rheumatoid arthritis (RA) is a systemic auto-
immune disease characterized by inflammation and joint destruction. Angio-
genesis is important in a variety of vasculoproliferatine states in RA. A
disintegrin and metalloprotease (ADAM) are a family of proteases that are
responsible for the liberation of a variety of types of cell surface expressed
proteins. ADAMI10 has been shown to cleave a number of inflammatory

mediators from the cell surface including CX3CL1 and CXCL16. In this
study, we examined the expression of ADAMI10 in RA synovial tissue (ST)
and the role it plays in angiogenesis.

Methods: ADAMI10 expression was determined in ST samples from
normal (NL) subjects, osteoarthritis (OA) patients and RA patients using
immunohistological staining. To determine whether ADAM10 was expressed
by human dermal microvascular endothelial cells (HMVECs) and whether it
was regulated by interleukin-17 (IL-17), phorbol 12-myristate 13-acetate
(PMA) or lipopolysaccharide (LPS), Western blots and real time polymerase
chain reaction (RT-PCR) were performed. In order to confirm the role of
ADAMI0 in angiogenesis, we did Matrigel assays in vitro. To block the
expression of ADAM10, HMVECs were transfected with siRNA against
ADAMI0. After treatment with ADAM10 siRNA, HMVECs were plated on
Matrigel and were incubated with phosphate buffered saline (PBS) or basic
fibroblast growth factor (bFGF) (positive control) (5nM). Chemotaxis assays
were performed to determine the role of ADAMI10 in endothelial cell (EC)
migration.

Results: ECs within RA ST expressed high levels of ADAM10, while
ECs within OA ST and NL ST expressed significantly less ADAMI10
(mean = SEM RA ST 46 = 6.6% expression of total ECs, OA ST 9 + 3.29%
expression of total ECs and NL ST 0.91 = 0.61% expression of total ECs).
We found that ADAMI10 was significantly elevated at the protein level in
HMVECs stimulated with proinflammatory mediators such as IL-17, PMA or
LPS compared with nonstimulated cells (p<<0.05). The expression of
ADAMI10 messenger RNA (mRNA) was induced by stimulation with LPS
after 1 hour. ADAMI10 siRNA treated HMVECs had decreased EC tube
formation compared with control siRNA treated HMVECs (3 = 1.47 number
of tubes formed and 37.3 = 3.94 number of tubes formed, p<<0.05). In
addition, ADAM10 siRNA treated HMVECs had decreased migration com-
pared with control siRNA treated HMVECs (14.7 = 0.01 number of cells
migrated and 20.5 = 0.01 number of cells migrated, p<<0.05).

Conclusion: These data show that ADAMI10 is overexpressed in RA and
suggest that ADAM10 may play a role in RA angiogenesis. ADAM10 may
be a potential target in inflammatory disease like RA.
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Regulation of Synoviocyte Migration by phosphoinositide 3 Kinase
(PI3K) Delta. Beatrix Bartok', Deepa Hammaker?, Christian Rommel® and
Gary S. Firestein®. "UCSD, La Jolla, CA, *Univ of California San Diego, La
Jolla, CA, *Intellikine, Inc., La Jolla, CA, “UCSD School of Medicine, La
Jolla, CA

Background/Purpose: Class I phosphoinositide 3 kinase (PI3K) mediate
their biological activity through generation of phosphatidylinositol 3, 4, 5
—triphosphate (PIP3) at the cell membrane, which recruits downstream
signaling molecules like Akt. One isoform, PI3Kdelta, was originally thought
to be expressed mainly in leukocytes but was recently demonstrated in RA
synovial tissue and cultured fibroblast-like synoviocytes (FLS). Using a novel
selective PI3Kdelta inhibitor INK007, we showed that PI3Kdelta is a major
regulator of synoviocytes growth and survival. The goal of current study was
to assess role of PI3Kdelta in synoviocyte migration in response to PDGF, a
known chemotactic factor for mesenchymal cells.

Methods: FLS were cultured in 6-well plates in presence of medium or
PDGF-BB (10 nM) with or without PI3K inhibitors. The selective PI3Kdelta
inhibitors INK007 was used for these studies, which has >20 fold selectivity
over PI3Kgamma. The cells were wounded by clearing a region with a pipet
tip, and the number of cells that migrate into the cleared area at 0 and 24 hour
was determined by counting cells with light microscopy. For directed
chemotaxis, 24-well modified Boyden transwell with 8.0 w pore filters were
used. Medium was added to the upper chamber and PDGF-BB (10nM) or
media were added to the lower chamber. Cells were preincubated with PI3K
inhibitors or vehicle for 1 hour prior to the assay and migrating cells were
analyzed after 4 hrs. The filters were stained with 1% crystal violet and cells
were counted by light microscopy.

Results: The effect of PI3K inhibition on undirected FLS motility in
the presence of PDGF was studied using wound healing assay. There was
a 2.6 fold increase in the number of migrating cells within the wounded
area after 24 hrs in presence of PDGF compared with medium alone
(p<<0.03). The PI3Kdelta inhibitor INK007 significantly decreased num-
ber of migrating cells in a concentration dependent manner, with 50=5%
inhibition at 1 uM, which is approximately the EC50 for this compound
for other functional assays (p<< 0.04). A pan PI3K inhibitor completely
blocked cell migration in response to PDGF, suggesting that other PI3K
isoforms also participate. A PI3Kalpha selective inhibitor decreased the
number of migrating cells by 60£5% at 1 uM (p<<0.04). We then studied
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effect of PI3K inhibition on PDGF-mediated chemotaxis using a transwell
chemotaxis assay. There was a 2.5-fold increase in the number of cells that
migrated in response to PDGF compared with medium (p<<0.03). Prein-
cubation of FLS with PI3Kdelta, or panPI3K inhibitor decreased number
of migrated cells by 50=3%. (p<<0.04 for each).

Conclusion: PI3Kdelta regulates PDGF-mediated FLS migration in
addition to its previously defined role in synoviocyte survival and growth. Our
findings suggest that targeting PI3Kdelta could be beneficial in RA by
modulating synoviocyte function and potentially suppressing joint damage.
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Soluble Junctional Adhesion Molecule-B Inhibits Angiogenesis in Rheu-
matoid Arthritis. Bradley J. Rabquer', Beatrix Balogh', Jeffrey H. Ruth’,
Beat A. Imhof® and Alisa E. Koch®. 'University of Michigan, Ann Arbor,
MI, *University of Geneva, Switzerland, *Department of Veteran’s Affairs
and Unversity of Michigan, Ann Arbor, MI

Background/Purpose: Angiogenesis is a highly regulated process of new
blood vessel formation that may occur from pre-existing blood vessels.
Rheumatoid arthritis (RA) is characterized by synovial hyperplasia, inflam-
mation, and neovascularization. In RA, angiogenesis is regulated by the
expression of pro- and antiangiogenic growth factors, cytokines, and adhesion
molecules. Junctional adhesion molecule-B (JAM-B) is a recently described
adhesion molecule expressed by several cell types, including endothelial cells
(ECs). The aim of this study was to determine if JAM-B is found in soluble
form (sJAM-B) and if it mediates angiogenesis.

Methods: We designed and performed an ELISA to determine if sSIAM-B
was present in normal and RA serum, and RA synovial fluid (SF). To
determine if sIJAM-B mediates in vivo angiogenesis, we performed Matrigel
plug angiogenesis assays. Matrigel was mixed with sJAM-B or controls and
implanted subcutaneously into C57BL/6 mice. After 7 days, the plugs were
removed and homogenized for hemoglobin determination, a correlate of
vascularity. To determine if SIAM-B mediates in vitro angiogenesis, Matrigel
EC tube formation assays were performed. Human microvascular endothelial
cells (HMVECs) were stimulated with sSTAM-B to determine which signaling
pathways were activated.

Results: Our results indicate that JAM-B is present in soluble form and
that sSIAM-B inhibits angiogenesis. sIAM-B was detected in normal serum
(n=the number of patients=9, 630 (mean) = 30 (SEM) pg/ml) and was
significantly elevated in RA serum (n=7, 820 % 80 pg/ml) and RA SF (n=8,
1,090 £ 130 pg/ml) (all p<<0.05). In an in vivo Matrigel plug angiogenesis
assay, plugs containing basic fibroblast growth factor (bFGF) (n=the number
of mice=7, 1234 (mean) = 63 (SEM) (ug/ml)/g) had significantly more
hemoglobin than those with PBS (n=7, 707 = 96 (ug/ml)/g) (p<0.05),
whereas plugs with SIAM-B (n=7, 469 =+ 24 (ug/ml)/g) had significantly less
hemoglobin than those with PBS (p<<0.05). In vitro, Matrigel EC tube
formation assays indicated that when alone sJAM-B (n=the number of
experiments=4, 36 (mean) * 3 (SEM) tubes) induced low levels of tube
formation compared to PBS (n=4, 29 * 2 tubes) (p<0.05), but that sSIAM-B
in combination with bFGF (n=2, 52 £ 2 tubes) resulted in lower levels of
tube formation than bFGF alone (n=2, 61 * 1) (p<<0.05). Lastly, sIAM-B
stimulated the phosphorylation of Erk1/2 and p38 kinases and induced the
dephosphorylation of Src kinase in HMVECs.

Conclusion: Our results show that sJAM-B is upregulated in RA serum
and SF compared to normal serum. In addition, we show that sJAM-B inhibits
in vivo angiogenesis. These results suggest that modulation of sSJAM-B may
provide a novel route for controlling angiogenesis in RA.
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FAAH Inhibition Reverses Glucocorticoid Effects in Synovial Fibro-
blasts of Patients with Osteoarthritis and Rheumatoid Arthritis. Torsten
Lowin!, Elena Neumann?, Ulf Muller-Ladner’ and Rainer H. Straub'.
"University Hospital Regensburg, Regensburg, Germany, “Justus-Liebig-
University of Giefen, Bad Nauheim, Germany, *Justus-Liebig Universitit
Giepen, Kerckhoff-Klinik GmbH, Bad Nauheim, Germany

Background/Purpose: In rheumatoid arthritis, glucocorticoid secretion
in relation to inflammation is inadequate. Besides their direct effects on
inflammation, GCs induce indirect effects by modulation of the endocannabi-
noid system, e.g., the production of anandamide after cortisol stimulation of
neurons. We hypothesize that cortisol stimulation leads to the generation of
endocannabinoids by synovial fibroblasts (SFs) with a distinct profile of
action from cortisol. We used fatty acid amide hydrolase (FAAH) inhibition
to unmask the endocannabinoid effects.
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Methods: We performed immunofiuorescence analysis and cell-based
ELISAs to quantify cannabinoid receptorl (CBIR) and FAAH levels.
Adhesion and proliferation was assessed using the Xcelligence system by
Roche. Flow cytometry was employed for the detection of integrin «5.

Results: Cortisol increased the adhesion of synovial fibroblasts to fi-
bronectin, reaching a maximum at 10~M. FAAH inhibition plus cortisol
reversed cortisol only effects and inhibition of adhesion was maximal at
107®M cortisol. This effect was partially mediated by modulation of the
fibronectin receptor integrin a5B31. Proliferation of SFs was significantly
reduced by cortisol and this effect was reversed when FAAH was blocked.
Furthermore, cortisol downregulated levels of FAAH and CB1R but concom-
itant FAAH inhibition increased levels of both proteins.

Conclusion: FAAH inhibition reversed cortisol effects on adhesion,
proliferation and FAAH and CBI1r expression. As FAAH inhibition by itself
had no influence on SFs it is likely that an endocannabinoid/eicosanoid is
synthesized upon cortisol treatment which explains the observed effects.
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Design of Peptides From CD2 to Modulate Protein-Protein Interactions
and Immune Response. Ameya Gokhale', Veena Taneja® and Seetharama
Satyanarayanajois’. 'University of Louisiana at Monroe, Monroe, LA,

*Mayo Clinic, Rochester, MN

Background/Purpose: Cell adhesion molecules play a central role at
every step of the immune response. The function of the leukocyte can be
regulated by modulating adhesion interactions between cell adhesion mole-
cules to develop therapeutic agents against autoimmune diseases. CD2 and its
ligand CD58 are two of the best-characterized adhesion molecules mediating
the immune response. To modulate the protein-protein interaction and hence
cell adhesion interaction, six peptides with conformational constraints were
designed from the discontinuous epitopes of B-strand region of CD2 protein.
The purpose is, a) to evaluate the cell adhesion inhibition activity of peptides
using cell adhesion assay, b) to evaluate the peptides for immunomodulation
in an in vitro assay, and c) to elucidate the three-dimensional structure of the
peptides using Nuclear Magnetic Resonance (NMR) and Molecular Dynam-
ics (MD).

Methods: The ability of the CD2-derived peptides to inhibit cell adhesion
interaction was studied by E-rosetting assay and lymphocyte epithelial assay
using T cells and Caco-2 cells that express CD2 and CDS58 proteins
respectively. The binding of Peptide 6 to CD58 protein was studied in a
competitive binding assay using FITC-antiCD58 by flow-cytometry. Struc-
ture of the peptides was studied by NMR spectroscopy, Circular Dichroism
Spectroscopy (CD) and MD simulation. In vitro effect of the CD2-derived
peptides was done by inhibition of antigen-specific T cell proliferation using
HLA-DQS8 (DQA1*0301/DQB1*0302) transgenic mice.

Results: Among the six peptides studied in this series, peptides 6 and 7
inhibit the cell adhesion activity with an ICy, value of 7 nM and 11 nM
respectively, in lymphocyte-epithelial adhesion assay. These peptides were
also able to suppress the antigen-specific T cell response in cells isolated from
humanized mice known to be susceptible to inflammatory polyarthritis. The
binding of Peptide 6 to CD58 protein was studied in a competitive binding
assay using FITC-antiCD58 by flow-cytometry. Peptide 6 inhibited antibody
binding to CD58 on Caco-2 and OVCAR cells expressing CD58. NMR and
molecular modeling results indicated that peptides 6 and 7 exhibited S-turn
structure with a B-hairpin structure in solution.

Conclusion: Peptides designed from the hot-spot region of CD2 protein
may form the lead compounds to inhibit immune response and hence may be
therapeutically useful for autoimmune diseases such as rheumatoid arthritis.
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Toll-Like Receptor 2 Induced Cell Migration and Invasion Is Mediated
Through f1-Integrin Signallin% Pathways and Cytoskeletal Dynamics.
Trudy McGarry', Mary Connolly?, Jennifer McCormick', Douglas J. Veale'
and Ursula Fearon'. 'Dublin Academic Medical Centre, University College
Dublin, Dublin, Ireland, *Center of Experimental Rheumatology, University
Hospital Ziirich, Zurich, Switzerland

Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflamma-
tory disease characterized by synovial inflammation and destruction of
cartilage and bone. TLR-2 is implicated in the pathogenesis of RA. This study
investigates if TLR-2 induced cell migration and invasion is mediated through
Bl-integrin signalling pathways and cytoskeletal dynamics.

Methods: IA patients (n=20) underwent clinical assessment, video-
arthroscopy and synovial biopsy pre/post biologic therapy. Macroscopic



synovitis/vascularity was measured by visual analogue scale.
Immunohistology/immunoflourescence examined B1 integrin and fila-
mentous actin (F-actin) expression in synovial tissue (ST), primary RA
synovial fibroblasts (RASFC) and microvascular endothelial cells
(HDEC). Cytoskeletal rearrangement following Pam3CSK4 (lug/
ml)(TLR2-ligand) stimulation was examined by F-actin immunofluores-
cent staining. Pam3CSK4 induced adhesion, cell migration and invasion
was assessed by FACS analysis, wound repair assays and transwell
matrigel™ invasion chambers in the presence or absence of anti-81
integrin (10ug/ml) or IgG control antibody (10ug/ml).

Results: 1 integrin was highly expressed in IA ST compared to
osteoarthritis and control tissue. 81 integrin lining and sub-lining layer
expression significantly correlated with macroscopic synovitis (p<<0.05),
vascularity (p<<0.05), and was significantly reduced in biologic respond-
ers. Bl-integrin and F-actin expression predominantly co-localized to
synovial blood vessels and lining layer. Pam3CSK4 induced cell surface
expression of ICAM (p<<0.05). Using RASFC and HDEC, Pam3CSK4
induced cell migration and cytoskeletal disassembly, resulting in filopodia
and microspike formation and significantly induced cell invasion through
a matrigel (p<<0.05). Finally, we demonstrated that Pam3CSK4 induced
cell migration was inhibited in the presence of anti-f1 integrin, an effect
that was also observed for PAM3CSK4 induced cellular invasion
(p<<0.05). No effect was observed for IgG matched control antibody.

Conclusion: bl-integrin is highly expressed in the inflamed joint and
mediates cell TLR-2 induced migrational and invasive mechanisms, critical to
the pathogenesis of TA.
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Epigenetically Regulated MicroRNA-126 Influences Migratory Potential
and Apoptosis of Synovial Fibroblasts in Rheumatoid Arthritis. Mojca
Frank', Maria Filkova', Joanna Stanczyk', Mary Connolly', Christoph
Kolling?, Beat A. Michel', Blaz Rozman®, Renate E. Gay', Steffen Gay' and
Astrid Jungel'. 'Center of Experimental Rheumatology, University Hospital
Zurich, Zurich, Switzerland, 2Schultess Clinic, Zurich, Switzerland, >Univer-
sity Medical Centre, Ljubljana, Slovenia

Background/Purpose: Increased migration and decreased apoptosis
are main characteristics of the aggressive behaviour of rheumatoid
arthritis (RA) synovial fibroblasts (SF). Increased migration has been
implicated in spreading RA from affected to unaffected joints, resulting in
polyarticular disease. Dysregulation of several microRNAs (miRs) has
been found to play a role in cell migration, apoptosis and inflammation.

Objectives: To analyse the expression of most relevant miRs in RA,
their regulation by proinflammatory and epigenetic mechanisms in SF and
their functional role in shaping the aggressive behaviour of RASF.

Methods: TagMan Single Assays were used to analyse the expression
of 260 miRs in human RASF and osteoarthritis (OA) SF (n=3 each).
MiR-126 was further quantified in RASF (n=10), OASF (n=9), RA
(n=10), OA (n=06) synovial tissue and RA (n=20) or healthy control sera
(n=17) by Tagman Real Time PCR. Let-7a was used as an endogenous
control. The regulation of miR-126 expression was investigated in RASF
(n=5) treated with TNFe, IL-1, IFN-B, Poly(I:C) or LPS and in RASF
(n=06) exposed to hypoxia (24h, 1% O,). Additionally, RASF and OASF
were treated with 5’azacytidine (5’AZA, 0.1, 0.5 and 1mM, 5 days) or
Trichostatin A (TSA, ImM, 24h). The functional role of miR-126
(migration/scratch and Annexin-V apoptosis assays) was studied in SF
following Lipofectamine transfection (48h) with pre-miR-126 (100nM),
mature miR-126 (25, 50nM), anti-miR-126 (25, 50nM) or scrambled
controls.

Results: MiR-126 was significantly upregulated in RASF (dCt+
SE=7.93%2.43) vs. OASF (dCt=9.91%+0.81, p=0.022) and in sera from RA
patients (dCt=—1.79£1.01) compared to healthy controls (dCt=
—1.26%0.61, p=0.031), while no significant difference was found between
RA and OA synovial tissue. Proinflammatory cytokines, TLR ligands or
hypoxia (1% O,) had no effect on the expression of miR-126 in RASF. DNA
demethylation of RASF (x-fold: 1.78%0.53, n=2) and OASF (1.58%0.21,

n=4) with 5-AZA and treatment of OASF (1.50%0.34, n=6, p=0.031) and
RASF (1.70%0.34, n=4) with TSA upregulated miR-126. Transfection with
pre-miR-126 decreased the migration of SF in the scratch assay by 86+0.05%
in all of OA and by 48+16% in 4 out of 6 RA patients. Anti-miR-126 had no
significant effect on migration. Apoptosis significantly increased in SF (n=7)
transfected with mature miR-126 (2.67=0.43; p=0.008) and anti-miR-126
(1.71% 0.25, p=0.031).

Conclusion: MiR-126 is epigenetically upregulated in synovial fibro-
blasts by acetylation and demethylation and significantly alters the migration
and apoptotic ability of SF. Therefore it may serve as a potential new
therapeutic target in RA possibly influencing the spread of RA to unaffected
joints.
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Mathematical Modeling of Interleukin-6 Signaling Inhibition: Compar-
ative Efficiency of Different Intervention Strategies. Saroja Ramanujan',
Daniel Young', Peter Maisonpierre', Stevan Shaw?, Jason Chan' and Kosmas
Kretsos®. 'Entelos, Inc., Foster City, CA, *UCB, Slough, United Kingdom

Background/Purpose: A cascade of binding events between IL-6, IL-6R,
and gp130 leads to formation of IL-6 signaling complexes in inflammatory
conditions." Tocilizumab (TCZ), an anti-IL-6R antibody (Ab), inhibits IL-6
signaling by preventing IL-6+IL-6R dimerization (axis 1 intervention).? Axis
1 intervention can also be achieved with anti-IL-6 Abs. Subsequent assembly
steps present alternative strategies for IL-6 signal inhibition, including
IL-6-targeted agents that prevent trimer formation (IL-6+1L-6R +gp130; axis
2 intervention) or the formation of the (IL-6+IL-6R+gp130), signaling
hexamer (axis 3 intervention).

Methods: We developed a dynamic, mathematical model of IL-6 signal-
ing within a target compartment, with initial steady state IL-6, soluble (s)
IL-6R, and sgp130 concentrations. The model encompassed IL-6 interaction
with membrane-bound IL-6R (cis) or with both membrane-bound and sIL-6R
(cis and trans signaling), including the impact of inhibiting membrane-bound
and sgp130 by different targeted strategies. The validity of the model was
confirmed by comparison to published PK/PD data for TCZ.*> Four prototyp-
ical intervention strategies were modeled: anti-IL-6R, axis 1; anti-IL-6, axis 1;
anti-IL-6, axis 2; and anti-IL-6, axis 3. Simulations compared the sensitivity
of drug responses to parameter variations at multiple clinically relevant IL-6,
sIL-6R, and sgp130 concentration scenarios. All simulated parameters for
interactions and responses were based on a one-compartment linear PK
model.

Results: Anti-IL-6 axis 3 intervention was predicted to be the most
efficient inhibitor of combined cis + trans IL6 signaling. This advantage
held true both when IL-6 concentration was limiting (approximate
serum-like RA conditions; Figure 1A), and under conditions of equimolar
IL-6 and IL6R (approximate synovial-like RA conditions; Figure 1B).*
The advantage of anti-IL-6 axis 3 intervention over anti-IL-6R or
anti-IL-6 approaches to axis 1 intervention was robust to changes in single
parameters, and was lost only in large excess of IL-6 over IL-6R or when
multiple conditions coincided, such as a combination of: excess IL-6;
inefficient Ab binding to membrane-bound targets; increased IL-6 turn-
over or slower IL-6R turnover; slow IL-6+IL-6R dimerization Kinetics;
and low Ab dissociation constant.

{A) Serum-like condions

Molar ratios:
IL-G:sRegpi30 = 0.01:1:4

{B] Synovial-like conditians
Molar ratios:
IL-G:aRoegp130 = 1:1:1

Cis plus trans signal

Dirug dose (continwous infusion rate, 4 pmol gdw, log-scale)

Figure 1. Modeling IL-6 signal inhibition by antibodies targeting different axes
of intervention.
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Conclusion: Anti-IL-6 intervention at axis 3 may be more efficient at
inhibiting IL-6 signaling than axis 1 intervention with an anti-IL-6R Ab, in
either serum- or synovial-like conditions. Multiple factors simulating sensi-
tivity of drug responses were required to challenge the advantage of axis 3
intervention.

References
1. Boulanger MJ. Science 2003.
2. Mihara M. Int Immunopharmacol 2005.
3. Frey N. ACR 2007, Abst #259.
4. Desgeorges A. ] Rheumatol 1997.
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Abnormalities in a JAK-STAT Pathway Are Involved in the Aberrant
Production of IL-6 by BAFF-Stimulated Peripheral Monocytes of Pa-
tients with Primary Sjogren’s Syndrome. Keiko Yoshimoto', Maiko
Tanaka', Masako Kojuma', Hideko Ogata', Hideto Kameda', Tohru Abe?
and Tsutomu Takeuchi'. 'Keio University School of Medicine, Tokyo,
Japan, *Saitama Medical School, Kawagoe-shi Saitama, Japan

Background/Purpose: It has been reported that B cell activating factor
belonging to the TNF family (BAFF) and IL-6 are involved in the develop-
ment of primary Sjogren’s syndrome (pSS). BAFF is mainly expressed in
monocytes and dendritic cells, and regulates proliferation, differentiation and
survival of B cells, which play a pivotal role in the production of autoanti-
bodies and hence in the development of autoimmune diseases. IL-6 is
produced by many types of cells including monocytes, and promotes
differentiation of B cells. In our previous study, we found that soluble BAFF
(SBAFF) abnormally induced the production of IL-6 by peripheral pSS
monocytes cultured in vitro.In the present study, we investigated a regulatory
mechanism for the production of IL-6 by BAFF-stimulated monocytes and
possible abnormalities of pSS monocytes.

Methods: Peripheral monocytes were prepared from pSS patients and
age-matched normal individuals. The cells were stimulated in vitro with
sBAFF in the presence or absence of inhibitors against several protein
kinases, i.e., JAK2, JAK3, p38MAPK and JNK. The production of IL-6 by
the cells was measured by ELISA. The expression levels of the kinases were
analyzed by quantitative PCR.

Results: pSS monocytes produced substantial amount of IL-6 even in the
absence of stimulation, while normal monocytes produced only marginal
amount of IL-6. The production of IL-6 by the cells was increased when the
cells were stimulated with sSBAFF. The increase was especially remarkable
for pSS monocytes as compared with normal monocytes. The elevated
productions of IL-6 by the cells were significantly suppressed in a dose
dependent manner by inhibitors against protein kinases, such as JAK2, JAK3,
p38MAPK and JNK, thus far examined. Among the inhibitors, a JAK3
inhibitor showed the highest effect. Quantitative PCR analysis indicated that
no significant difference was observed between normal and pSS monocytes in
the expression level of JAK3. However, stimulation of pSS monocytes with
sBAFF strongly induced the expression of JAK3 while normal monocytes did
not significantly respond to the stimulation. Similarly, the expression levels of
STAT3 and STAT4 in monocytes were increased upon stimulation with
sBAFF, and the increase was higher in pSS monocytes than the control. The
increase was remarkable for STAT4 as compared with STAT3.

Conclusion: Our data suggest that a JAK3-STAT4 pathway may be
involved in the production of IL-6 by sBAFF-stimulated peripheral mono-
cytes. In addition, abnormalities in the induction of JAK3 and STAT4 may be
responsible for the abnormal responses of pSS monocytes to SBAFF. These
abnormalities may be involved in the pathogenesis of pSS.
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MiR-451 in Microparticles Derived From Monocytes Influences Gene
Expression in Rheumatoid Arthritis Synovial Fibroblasts. Meike Dahl-
haus', Joanna Stanczyk', Mojca Frank', Beat A. Michel', Christoph Kolling?,
David S. Pisetsky’, Renate E. Gay', Steffen Gay', Astrid Jiingel' and Diego
Kyburz'. 'Center of Experimental Rheumatology, University Hospital Zu-
rich, Zurich, Switzerland, >Schultess Clinic, Zurich, Switzerland, *Duke
University Medical Center, Durham, NC

Background/Purpose: Microparticles (MPs) are small membrane-
enclosed vesicles, produced by a variety of cells by budding of cell
membranes. It was shown that MPs contain different levels of RNAs,
including miRNAs. Here, we investigate the expression of miR-451 in
monocyte-derived MPs and its influence on the expression of its target gene

Macrophage Migration Inhibitory Factor (MIF) in rheumatoid arthritis
synovial fibroblasts (RASF).

Methods: MPs were isolated from U937 cells after stimulation with
TNFa (10ng/ml) for 16h by differential centrifugation. RASF were cocul-
tured with MPs for 24h. As negative control, MPs were incubated with
RNaseA and Triton-X 100 for 60min at 37°C to digest RNA before coculture.
To generate miR-451 deficient MPs, U937 cells were transfected 24h before
stimulation with an anti-miR451 oligonucleotide (Ambion) with Lipo-
fectamine 2000 (Invitrogen). RNA from cells and MPs were isolated by
miRNeasy Kit (Qiagen). Expression of miRNAs (miR-451, miR-144, let7a as
endogenous control, cel-39 as spike-in control) and RNAs (MIF, 18S) were
determined using semiquantitative Real-time PCR.

Results: MiR-451 is strongly enriched in MP derived from U937 cells
without stimulation with TNFa compared to the parental cells (delta Ct:
—12.7 (U937) and —6.99 (MPs), p=0.0313, n=6). After stimulation with
TNFa (10ng/ml), miR-451 was strongly enriched in MPs as well (delta
Ct: —13.7 (U937) and —8.14 (MPs), p=0.0313, n=6). MiR-144, located
in the same cluster as miR-451, was not enriched in MPs. RASF
cocultured with MPs for 24h show an 2-fold increase in miR-451
expression (p = 0.0156, n=6) and a 30 % decrease in the expression of
its target MIF (p = 0.0156, n=6). Coculture of RASF with RNase A
treated MP abolished this effect.

Conclusion: The process of miRNA-transfer by microparticles is a new
mechanism of cell-to-cell communication. We show for the first time that
miR-451 transferred via MPs influences the gene expression in RASF.
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The Influence of Cigarette Smoke on Ex;l)ression of Histone Deacetylases
in Rheumatoid Arthritis. Anna Loeffler!, Peter Kunzler', Fabienne Nie-
derer', Astrid Jungel', Christoph Kolling?, Giovanni Camici’, Beat A.
Michel®, Renate E. Gay', Steffen Gay' and Caroline Ospelt'. 'Center of
Experimental Rheumatology, University Hosg)ital Zurich, Zurich, Switzer-
land, *Schultess Clinic, Zurich, Switzerland, *Institute of Physiology, Uni-
versity of Zurich, Switzerland, *University Hospital, Zurich, Switzerland

Background/Purpose: The superfamily of histone deacetylases com-
prises HDACs and sirtuins (SIRTSs) that regulate many cellular processes by
deacetylation of histone and non-histone proteins. Expression and activity of
histone deacetylases is altered in rheumatoid arthritis (RA). Smoking is an
environmental risk factor for RA. The aim of this study was to examine the
influence of cigarette smoke on expression of HDACs and SIRTs in synovial
fibroblasts and synovial tissues from RA patients and in joints of mice
exposed to cigarette smoke.

Methods: Synovial tissues were obtained from smoking (n=5) and non
smoking (n=5) RA patients undergoing joint replacement surgery. RA
synovial fibroblasts (RASF) from non smokers (n=6-10) were stimulated
with freshly prepared 5% cigarette smoke extract (CSE) for 24 hours. Mice
were exposed to room air (n=8) or cigarette smoke (n=6) in a whole body
exposure chamber for 3 weeks, sacrificed and joints were removed. Expres-
sion of HDACs and SIRTs was detected at the mRNA level by Real-time
TagMan and SYBR green PCR and at the protein level by immunoblot
analysis.

Results: Stimulation of RASF with CSE significantly enhanced the
expression of HDAC1 (x-fold: 2.0+0.4; p=0.04), HDAC2 (1.9£0.3;
p=0.02) and HDAC3 (2.4%0.4; p=0.01) at the mRNA level while the
expression of HDAC 4-11 remained unchanged. However, the protein
levels of HDAC1 and HDAC3 were not altered, whereas the expression of
HDAC2 protein was decreased. Among all sirtuins examined the tran-
scriptional level of SIRT4 was 4.3-fold =1.0 (p=0.01) and SIRT6 mRNA
was 2.7-fold*0.5 increased (p=0.02) in CSE stimulated RASF. The
elevated expression of SIRT4 and SIRT6 was also detected at the protein
level, confirming that stimulation with CSE affects the expression of these
two sirtuins in vitro.

Also in joints of mice exposed to cigarette smoke the basal mRNA levels
of SIRT4 and SIRT6 were 2.3-fold (DCT smoking 14.6+0.6; DCT control
15.5 +0.7; p=0.04) and 1.8-fold (DCT smoking 13.6£0.9; DCT control
14.7%1.0; p=0.04) higher as compared to control mice. In human synovial
tissue samples from RA patients, smokers had 3.1-fold (DCT smokers
2.12%+0.37; DCT non smokers 3.75+0.48; p=0.03) higher mRNA levels of
SIRT6 and 2.1-fold higher mRNA levels of HDAC2 (DCT smokers
2.00£0.20; DCT non smokers 3.07£0.34; p=0.03) as compared to non
smokers.

Conclusion: In the current study we found that the expression of histone
deacetylases, in particular SIRT4, SIRT6 and HDAC2 can be altered in
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RASF, murine joints and human synovial tissue by environmental factors
such as smoking. Since histone deacetylases play an important role in the
epigenetic regulation of gene transcription, we suggest that smoking influ-
ences gene expression by modification of histone deacetylases.
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A-SAA Induced Angiogenesis and Endothelial Cell Invasion Is Mediated
Through NOTCH Signalling Pathways. Peter Rooney', Mary Connolly?,
Wei Gao®, Douglas J. Veale* and Ursula Fearon®. 'University College
Dublin, Dublin, Ireland, “Center of Experimental Rheumatology, University
Hospital Ziirich, Zurich, Switzerland, *St. Vincent’s University Hospital,
Dublin, Ireland, *Dublin Academic Medical Centre, University College
Dublin, Dublin, Ireland

Background/Purpose: Acute Serum Amyloid A (A-SAA) is strongly
expressed in rheumatoid arthritis (RA) synovial tissue (ST) and is
critically involved in regulating cell migration and angiogenesis. Cell
migration and EC morphology is dependent on interactions which link
NOTCH signalling pathways to cytoskeletal rearrangement and extra-
cellular matrix.

Objectives: To examine if A-SAA induced angiogenesis, cell migra-
tion and invasion are mediated by the NOTCH signalling pathways.

Methods: RA whole tissue synovial explants (RAST) and human
microvascular endothelial cells (HDEC) were stimulated with A-SAA (10
and 50ug/ml) or TNFa (10ng/ml) for (3—24 hours). NOTCHI1 IC, its
ligands DLL-4, JAGGED 1 and downstream signalling components
HRT1, HRT2 were quantified by Real-time PCR. NOTCHI IC, and
growth factors (VEGF, Angiopoietin-2) were assessed by western blot
and/or ELISA. A-SAA induced angiogenesis cell migration and invasion
were assessed by Matrigel tube formation, scratch and invasion assay.
A-SAA modulation of filamentous actin (F-actin) and focal adhesions
(vinculin) was examined by dual immunofluorescence. A-SAA induced
angiogenesis, invasion, altered cell shape and migration were performed
in the presence or absence of siRNA against NOTCH 1. Pro-inflammatory
chemokines IL-8 and Gro-Alpha levels in cultured supernatants were
quantified by ELISA.

Results: A-SAA (10ug/ml) increased NOTCHI1 IC and VEGF mRNA
and protein expression (p<0.05). A-SAA induced HRT-1 and JAGGED 1
mRNA (p<<0.05), with no effect on HRT-2 mRNA. In contrast, A-SAA
inhibited DLL-4 mRNA (p<<0.05), consistent with a negative feedback loop
controlling interactions between NOTCH1 IC and DLL-4 in the regulation of
EC tip vs. stalk cells development. Alterations in cytoskeletal dynamics in
response to A-SAA were observed as early as 15 minutes with maximal effect
at 24 hours, where F-actin disassembly and formation of filopodia and
microspike protrusions was observed.Finally, A-SAA induced angiogenesis,
cell migration and invasion were inhibited in the presence of NOTCH 1
sIRNA (p<<0.05). In contrast A-SAA induced IL-8 and Gro-alpha expression
were not altered by NOTCH 1 siRNA.

Conclusion: A-SAA induces the NOTCH signalling pathway, VEGF and
cytoskeletal rearrangement which allows temporal and spatial reorganization
of cells during cell migratory events and EC morphology. Together these
results suggest a critical role for A-SAA in driving cell shape, migration and
invasion in the inflamed joint.
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Age-Related Mitochondrial Dysfunction Sensitizes Human Synoviocytes
to Inflammatory Response. M. Noa Valcércel-Ares', Romina R. Riveiro-
Naveira', Carlos Vaamonde-Garcia', Laura Hermida-Carballo', Francisco J.
Blanco® and Maria J. Lopez-Armada'. 'Aging and Inflammation Research
Lab, INIBIC-CHU A Corufia, A Coruiia, Spain, “Osteoarticular and Aging
Research Lab, INIBIC-CHU A Coruiia, A Coruila, Spain

Background/Purpose: Rheumatoid arthritis (RA) is an age-related dis-
ease characterized by a marked inflammatory profile. Mitochondrial dys-
function has been widely related with aging and age-related diseases.
Evidences support that RA synoviocytes present an increased mitochondrial
genome mutagenesis, leading to mitochondrial alterations. However, its role
in the inflammatory response of synoviocytes has not been investigated. The
purpose of our study was to investigate the role of age-induced dysfunctional
mitochondria in the inflammatory response of normal human cultured
synovial cells.

Methods: The mitochondrial respiratory chain inhibitor oligomycin
(OLI) was used to simulate the aging process in which ROS production is
increased and mitochondrial bioenergetics is altered. The cytokines IL-18 and
TNFa were employed as they constitute the major pro-inflammatory medi-
ators in the diseased joint. The inflammatory response was measured by
cyclooxygenase-2 (COX-2) protein (flow cytometry) and mRNA expression
(RT-PCR), and prostaglandin E, (PGE,) and interleukin-8 (IL-8) levels
(ELISA). To identify possible pathways NF-kappaB activation was deter-
mined by EMSA and BAY was used as an inhibitor of NF-kappaB; also,
N-acetylcysteine (NAC) was used as ROS scavenger. Cells were preincu-
bated with the natural antioxidant resveratrol (RSV) to investigate its effect in
our mitochondrial dysfunction model.

Results: We found that oligomycin-induced mitochondrial dysfunction
per se significantly stimulated the expression of slight levels of COX-2, PGE,
and IL-8. Oligomicyn-induced mitochondrial dysfunction synergistically
intensifies the inflammatory response induced by low concentrations of
cytokines. Pre-treatment of synoviocytes with 10ug/ml OLI for 30 minutes
significantly increases the IL-1 (0.1ng/ml)-induced COX-2 protein expres-
sion (32.5+2.5 OLI+IL-1 vs. 6.5*2.4 IL-1 and 4.5%=1.7 OLI, expressed as
fluorescence intensity units, n=3, p<<0.001) and COX-2 mRNA expression.
Interestingly, the percentage of increase is higher with the lower dosage of
cytokines (Sng/ml vs. 0.01ng/ml). When PGE2 production was assessed the
synergistic effect was also found (277.0£67.6 OLI+IL-1 vs. 15.4%2.6 IL-1
and 97.5+45.6 OLI, expressed as pg/50,000cells, n=3 duplicate, p<<0.005).
Similar results were obtained when IL-8 production was measured
(2887£272.6 OLI+IL-1 vs. 1313%£201.2 IL-1 and 62.36+15.39 OLI ex-
pressed as pg/50,000cells, n=4 duplicate, p<<0.005).

Finally, we demonstrated the involvement of NF-kB and ROS in this
process since the inflammatory response was counteracted by the addition of
BAY or NAC. NF-kB activation was also shown by EMSA assay. The
natural antioxidant resveratrol also proved to significantly reduce inflamma-
tory response.

Conclusion: The present study identifies for the first time mitochondria as
organelles implicated in the proinflammatory response in human syno-
viocytes, since mitochondrial dysfunction sensitizes these cells amplifying the
inflammatory response induced by cytokines. This effect is especially
relevant in aging, in which a chronic low grade inflammatory state could act
as a bridge between normal aging and age-related diseases.
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Regulatory and Anti-Inflammatory Effects of MAP Kinase
Phosphatase-1 in Inflammation and Arthritis. Riku Korhonen', Riina
Nieminen', Tuija Turpeinen', Ville Taimi', Antonis Goulas®, Andrew R.
Clark® and Eeva Moilanen'. 'University of Tampere School of Medicine and
Tampere University Hospital, Tampere, Finland, *Aristotle University of
Thessaloniki, Greece, *Imperial College London, London, United Kingdom

Background/Purpose: MAP kinase phosphatases (MKPs) are protein
phosphatases that dephosphorylate and thereby down-regulate the activity of
MAP kinases. In the present study, we investigated the effects of MKP-1 on
the activation of MAP kinases, on the expression of inflammatory genes and
the development of acute inflammatory response in mice.

Methods: The effect of MKP-1 on inflammatory gene expression was
investigated by silencing MKP-1 with siRNA in macrophages and chondro-
cytes, or by using cells and tissues from MKP-1 deficient mice. Also, acute
carrageenan-induced paw inflammation was investigated in wild-type and
MKP-1 knock-out mice.

Results: MKP-1 deficiency enhanced phosphorylation of p38, but not
INK, and enhanced the expression of inflammation and arthritis associ-
ated genes COX-2, IL-6, MMP-3, TNF, and iNOS in macrophages and/or
chondrocytes. Also, acute carrageenan-induced paw inflammation was in-
creased in MKP-1 knock-out mice as compared to wild-type mice. The
production of IFN+y and IL-2 was increased in splenocytes from MKP-1
knock-out mice. Interestingly, the anti-rheumatic drug aurothiomalate en-
hanced MKP-1 expression in chondrocytes and in human cartilage, reduced
the phosphorylation of p38 MAP kinase, and inhibited the expression of IL6,
COX2 and MMP3. Experiments with cartilage from MKP-1 knockout mice
confirmed that aurothiomalate decreased inflammatory gene expression via
the upregulation of MKP-1.

Conclusion: The data supports that MKP-1 is an endogenous factor that
negatively regulates inflammatory gene expression. Compounds that upregu-
late MKP-1 expression or enhance its function have a promise as novel
anti-inflammatory/antirheumatic drugs.
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Critical Role for the IL-23/TNF Axis During TLR2/NOD2 Mediated
Acute Joint Inflammation. Ferry Cornelissen', Odilia B.J. Corneth?, Anne-
Marie Mus', Patrick S. Asmawidjaja’ and Erik Lubberts'. 'Erasmus MC,
University Medical Center, Rotterdam, Netherlands, *Erasmus MC, Univer-
sity Medical Center, Rotterdam, Rotterdam, Netherlands

Background/Purpose: 1L-23 is essential in the development of chronic
autoimmune diseases and supports the maturation of pathogenic Th17 cells.
Although the role of IL-23 during adaptive immunity in arthritis has been
studied extensively, the role of IL-23 during acute joint inflammation is
unknown. Therefore, the purpose of this study is to investigate the role of
IL-23 in the development of an acute, macrophage-mediated joint inflamma-
tion.

Methods: Peptidoglycan (PG) or streptococcal cell wall fragments
(SCW) were intra-articularly injected into the knee joint of naive wt or
IL-23p19-deficient mice. Joint swelling was assessed by measuring joint
thickness using a caliper. In addition, synovial expression of different
cytokines was measured by specific ELISA and/or Q-PCR. Moreover,
synovial explants of wt and IL-23p19-deficient mice were stimulated with
SCW and cytokine levels were measured by ELISA.

Results: TLR2/NOD2-mediated streptococcal cell wall (SCW) and
peptidoglycan (PG) induced acute joint inflammation in IL-23p19-
deficient mice resulted in a profound reduction of local joint inflammation
compared to control mice in both these models. Synovial IL-23p19
transcript was detected at 1.5 and 4 hours after arthritis induction and was
further increased 1 day after PG injection with a peak at day 2.
Interestingly, IL-23p19-deficient mice showed a significant reduction in
synovial TNFalpha, but not IL-6 levels 4 hours after TLR2/NOD2-
mediated arthritis induction in the knee joint. In line with this, reduced
TNFalpha levels were detected in the culture supernatant of SCW-
stimulated synovial explants from IL-23p19-deficient mice compared to
control mice.

Conclusion: These data show a critical role for IL-23 in the development
of a TLR2/NOD2-mediated acute joint inflammation and reveal a novel
IL-23/TNFalpha axis in this process.
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T-Cell-Related Cytokines Are Inhibited in Response to Tocilizumab
in Patients with Rheumatoid Arthritis in Contrast with TNF-
Inhibitor. Jiro Yamana', Mitsuyoshi Iwahashi®>, Motoaki Kim', Rie
Sasaki', Keisuke Kobayashi', Seizo Yamana', Yusuke Sasaki®, Yasushi
Shimonaka® and Masahiko Mihara®. 'Higashi-hiroshima memorial Hos-
pital, Hiroshima, Japan, *Higashi-Hiroshima Memorial Hospital, Higashi-
hiroshima, Japan, *Chugai Pharmaceutical Co., Ltd., Kamakura, Kana-
gawa, Japan, *Chugai Pharmaceutical Co., Ltd., Gotemba, Shizuoka,
Japan

Background/Purpose: Tocilizumab (TCZ), a humanized monoclonal
antibody to the interleukin-6 (IL-6) receptor, inhibits the binding of IL-6
to its receptor, preventing IL-6 signaling. However, the correlation
between cytokine profiles and disease activity after TCZ administration in
rheumatoid arthritis (RA) has not been clarified. We measured serum
concentrations of cytokines in patients received TCZ to identify the
mechanisms and predictors of TCZ efficacy in comparison with tumor
necrosis factor (TNF) inhibitor.

Methods: In 42 RA patients (27 in the TCZ group, 15 in the
TNF-inhibitor group), serum concentrations of IL-1, IL-2, IL-4, IL-5,
IL-6, IL-7, IL-8, 1L-10, IL-12(p70), IL-13, IL-17, granulocyte colony
stimulating factor (G-CSF), granulocyte-macrophage (GM)-CSF, inter-
feron (INF) g, monocyte chemotactic protein (MCP)-1, macrophage
inflammatory protein (MIP)-13, TNFea, chemokine (C-C motif) ligand
(CCL)-20, 1L-23 and TNF-like weak inducer of apoptosis (TWEAK)
before treatment (M0O) and after 6 months of treatment (M6) were
measured by the multiplex method and ELISA. Clinical response was
evaluated with disease activity score 28 using the C-reactive protein
(DAS28-CRP) and European League against Rheumatism (EULAR)
response criteria.

Results: DAS28-CRP was 4.7 = 0.9 (mean * SD) in the TCZ group
and 5.1 £ 1.3 in the TNF-inhibitor group (p=0.16) at M0. The ratio of
good responders / moderate responders / no responders at M6 was 16/9/2
in the TCZ group and 4/7/4 in the TNF-inhibitor group, respectively.
Analysis of the cytokine profiles at MO and M6 in good responders or

moderate responders revealed that T-cell-related cytokines were inhibited
mainly in the TCZ group, while chemokines were inhibited mainly in the
TNF-inhibitor group (Table). When the cytokines that decreased to less
than 40% at M6 were examined in good responders (TCZ group: 16,
TNF-inhibitor group: 4), this trend was more pronounced in both groups
(Table). Interestingly, the results of a univariate logistic regression
analysis showed that M0 cytokines tended to be higher in good responders
than in moderate responders.

Difference between TCZ and TNF inhibitor in inhibition of cytokines
TNF-inhibitor

TCZ group group
Significant inhibition at M6 IL-2, IL-7, IL-8, IL-12, IL-6, IL-8, MIP-1p,
GM-CSF, TNF CCL-20
Among good responders, IL-2, IL-7, IL-10, IL-12, IL-6, IL-12, CCL-20
decrease to =40% at GM-CSF, IFNvy

M6

* IL-4, IL-5, IL-13, IL-17 and IL-23 were undetectable in more than 50% of RA
patients at MO, so they were excluded from the analysis.

Conclusion: Whereas TNF-inhibitor inhibits chemokine type cytokines
and might reduce infiltration of inflammatory cells, TCZ inhibits T-cell-
related cytokines and might normalize the immunological abnormality.
Therefore, it is possible that TCZ can induce a deeper remission than
TNF-inhibitors. In patients with high T-cell-related cytokine values before
treatment, good response can be expected with TCZ.
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Increased Plasma Levels of IL17F in Rheumatoid Arthritis Patients
Are Reduced by Methotrexate and Biologic Agents. Jeffrey D. Green-
berg', Victoria Furer', John Todd?, Quynh Ann Lu?, Renita Ramirez?,
Michael Lock? Steven B. Abramson' and Mukundan Attur'. 'NYU
Hospital for Joint Diseases, New York, NY, *Singulex, Alameda, Cali-
fornia, Alameda, CA

Background/Purpose: A pivotal role of Th17 cells and related cytokines
have been recognized in RA. Multiple isoforms of IL17 have been discov-
ered, including IL17A, IL17F and IL17AF, but have not been well charac-
terized in RA patients (pts).

Methods: Using plasma samples from cohorts of RA pts (N= 149)
and a knee osteoarthritis (OA) pts (N= 128) serving as controls, we
assayed IL17A, IL17F, IL17A/F and a panel including IL1Ra, IL6, IL6R,
TNEF, sTNFRIL, pro-MMP9, MMP9, VEGF, and CRP. The RA cohorts
consisted of 78 RA pts off any DMARDs and 71 RA pts with pre/post
samples including 33 anti-TNF starts, 27 abatacept starts and 11 metho-
trexate (MTX) starts.Assays were performed using a fluorescence based,
highly sensitive Erenna Immunoassay system (Singulex, Inc). Clinical
assessments included DAS28-ESR. Median values between RA vs OA
patients were compared using the Wilcoxon rank sum test and adjusted
comparisons for age and gender were made using multivariate linear
models. Correlations of markers were assessed using Spearman rank
correlations. The change in marker value with treatment was assessed by
the ratio of the post-drug value to the pre-drug value. Marker and ratio
values were log-transformed.

Results: RA vs OA (Control) Disease Comparisons: Plasma levels of
IL17A, IL17A/F and IL17F were all significantly increased in RA vs OA
patients, but the magnitude of differences varied. Median IL17F levels in RA
(78.0 pg) were approximately 18-fold higher than OA patients (4.4 pg),
p<<0.001 in unadjusted comparisons, and remained significant (p<<0.001) in
adjusted comparisons. The difference between cohorts in IL17A and IL17AF
was smaller in magnitude (0.3 vs 0.2 pg, p<0.001 and 2.6 vs 2.1 pg,
p=0.004, respectively), although the latter difference was not significant in
adjusted models. Within the RA cohort, correlation between DAS28 and
IL17F was weak (tho = 0.32) and almost nonexistent between DAS28 and
IL17A (tho = 0.11). RA pts also exhibited statistically significantly higher
levels of the following proteins: IL1Ra, IL6, IL6R, pro-MMP9, VEGF,
STNFRII and CRP.

Pre and Post Drug Cohorts: Significant reductions were observed for
multiple biomarkers across drug categories (Table), including a consistent
reduction of IL17F across drug classes for abatacept (p<<0.001), anti-TNFs
(p=0.02) and MTX (p=0.006). Neither IL17A nor IL17AF was significant
reduced with abatacept, anti-TNFs or MTX.
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Table. Change in Plasma Biomarkers with DMARD Interventions

Biomarker Abatacept (N=27) Anti-TNF (N=33) Methotrexate (N=11)

Post/Pre Post/Pre Post/Pre
Treatment Ratio Treatment Ratio Treatment Ratio

(Median) p-value (Median) p-value (Median) p-value
CRP 0.88 NS 0.75 0.009 0.56 NS
VEGF 0.82 0.02 0.64 NS 1.05 NS
IL-17A 1.15 NS 0.86 NS 0.77 NS
IL-17F 0.69 <0.001 0.85 0.02 0.47 0.006
IL-17 A/F 0.97 NS 0.76 NS 0.77 NS
IL-6 0.92 NS 0.83 0.04 0.38 0.007
IL-6 R alpha 1.03 NS 0.98 NS 1.06 NS
Total MMP9 0.85 NS 0.70 NS 1.1 NS
pro MMP9 0.69 0.04 0.80 NS 1.22 NS
TNF-alpha 0.91 NS 1.96 <0.001 0.61 NS
sTNF RII 0.90 0.01 1.17 0.03 1.02 NS

Conclusion: 1. Although both IL17A and IL17F plasma levels are
increased in RA patients, the magnitude of elevation for IL17F in RA patients
was much higher than IL17A.

2. Plasma levels of IL17F but not IL17A were consistently reduced by 3
efficacious drug classes, suggesting that inhibiting IL17F, in addition to
IL17A, may relate to RA drug efficacy. Further mechanistic studies are
required.
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Decrease of Serum IL-35 Predicts Clinical Improvement in Patients with
Very Early RA Ladislav Senolt', Méria Filkova', Hana Hulejova', Lucie
Andrés Cerezo', Ondrej Pecha®, Lenka Plestilova', Katerma Jarosova', Karel
Pavelka', Jiri Vencovsky and Herman F. Mann'. 'Institute of Rheumatol-
ogy, Depai“cment of Clinical and Experimental Rheumatology, Ist Faculty of
Medicine, Charles University, Prague, Czech Republic, *Institute of Biophys-
ics and Informatics, 1st Faculty of Medicine, Charles University in Prague,
Prague, Czech Republic

Background/Purpose: Interleukin-35 (IL-35) is a member of the IL-12
cytokine family. Although IL-35 has been recently described as an anti-
inflammatory cytokine in mice (1), recent studies have questioned this
finding. We have previously found increased levels of IL-35 in synovial fluids
of patients with rheumatoid arthritis (RA) and rather pro-inflammatory
properties of IL-35 in humans (2). The aim of this study was to examine
serum levels of IL-35 and to evaluate its response to treatment in patients with
very early RA (VERA).

Methods: Patients with VERA fulfilling the ACR/EULAR 2010 classi-
fication criteria for RA with symptom duration of <6 months were studied.
Disease activity was independently assessed using serum levels of CRP,
DAS28-ESR and total swollen joint count (SJC) out of 66 joints prior to
(n=54), 12 (n=54) and 24 (n=45) weeks after initiation of treatment. A
majority of patients were initially given methotrexate and low dose gluco-
corticoids. Serum levels of IL-35 were measured by ELISA (USCN Life
Science) in patients with VERA at baseline and at week 12 and cross-
sectionally in 49 healthy controls. If the concentration of IL-35 was bellow
detection limit, it was assessed as a minimal detection limit (0.70 pg/ml).

Results: Levels of serum IL-35 were significantly higher in patients with
VERA compared with healthy individuals (median [max-min]: 41.51 [0.70—
379.70] vs. 32.55 [0.70-238.10] pg/ml; p=0.015) and significantly decreased
after the treatment (2.48 [0.70-258.90] pg/ml; p<<0.001). The level of IL-35
was bellow detection limit in 9 healthy controls, in 9 patients with VERA at
baseline and in 24 patients with VERA after the treatment. IL-35 significantly
correlated with disease activity as assessed by CRP (r=0.410, p=0.002),
DAS28 (r=0.388, p=0.004) and SJC (r=0.320, p=0.018) at baseline and
changes in IL-35 correlated with clinical improvement as assessed by change
in CRP (r=0.422, p=0.002), DAS28 (r=0.465, p=0.001) and SJC (r=0.354,
p=0.029) after 12 weeks of the treatment. Furthermore, decrease in IL-35
from baseline to week 12 significantly predicted clinical improvement as
assessed by change in CRP (r=0.521, p<<0.001), DAS28 (r=0.371, p=0.012)
and SJC (r=0.345, p=0.020) over 24 weeks. There was no correlation
between IL-35 and RF or ACPA serum levels at any time points.

Conclusion: This is the first study to show elevated serum levels of IL-35
in patients with VERA. The decrease of IL-35 levels following treatment and
correlation of IL-35 with various disease activity parameters indicate that
IL-35 may be a good biomarker of disease activity and may even be
considered for early prediction of treatment response in patients with RA.

Acknowledgement: supported by grant NR 10065-4 of the Internal Grant
Agency of the Ministry of Health of the Czech Republic and by Research
Project No. 00023728 of the Ministry of Health of the Czech Republic.

54

Vitamin D Deficient Healthy Individuals Have Decreased Activated
T Cells and Altered Lymphocyte Responses to Cytokme Stimulation.
Lauren L. Ritterhouse', Holden T. Maecker?, Hongwu Du®, C. Garrison
Fathman®, Joel Guthridge! and Judith A. James5 10klahoma Medical Re-
search Foundation Oklahoma City, OK, University School of Medicine,
Stanford, CA, Stanford University School of Medicine, Stanford, CA,
4Stanford Univ Medical Center, Stanford, CA, *Oklahoma Medical Research
Foundation and Oklahoma University Health Sciences Center, Oklahoma
City, OK

Background/Purpose: Vitamin D has been shown to possess many
different immunomodulatory functions. Additionally, epidemiologic evi-
dence has associated vitamin D deficiency with many autoimmune disorders
as well as infectious diseases. The objective of this study was to examine the
effects of vitamin D deficiency on the immune systems of healthy individuals.

Methods: A cohort of 774 healthy individuals were screened for
25(0OH)D levels by ELISA. Twenty vitamin D deficient (25(OH)D < 10.5
ng/mL) and 20 matched vitamin D sufficient (25(OH)D > 30 ng/mL)
individuals were selected for further analysis. Sera were measured for 52
cytokines using a multiplex bead-based assay and ELISAs. Immune cell
phenotyping and phospho-flow cytometry was performed on peripheral blood
mononuclear cells. Unpaired t-tests and Mann Whitney tests were used for
statistical analyses.

Results: Vitamin D deficient individuals had significantly increased
serum levels of hsCRP, leptin, and GM-CSF (p=0.005, p<<0.001, p=0.003,
respectively), although the associations with hsCRP and leptin were con-
founded by BMI. Vitamin D deficient individuals also had decreased
percentages of activated CD4+ and CD8+ T cells (HLA-DR+CD38+)
(p=0.021 and p=0.028). Vitamin D deficient individuals had decreased
pSTAT! in response to IL-2 and IL-10 stimulation in CD4+ T cells
(p=0.007 and p=0.014), and increased pSTAT1 and pSTAT3 in response to
IFNy stimulation in CD4+ T cells (p=0.006 and p=0.033). Deficient
individuals had decreased pSTATI1 responses to IL-2, IL-10, and IL-21
stimulation in CD8+ T cells (p=0.018, p=0.049, and p=0.032, respec-
tively). Deficient individuals also had increased pSTAT3 in response to [FNa
stimulation in B cells (p=0.043), while they had decreased pSTATI in
response to IL-2, IL-6, IL-10, and IL-21 stimulation in B cells (p=0.005,
p=0.016, p=0.003, and p=0.042, respectively).

Conclusion: The presence of decreased activated T cells in vitamin D
deficient individuals as well as altered lymphocyte signaling responses to
cytokine stimulation may contribute to systemic autoimmune rheumatic
diseases, as well as other vitamin D deficient associated disease states.
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Hypoxia and Inﬂammatlon Synergistically Promote Bone Destruction.
Sha.nkar Revu', Vivekananda Sunkari Akilan Krishnamulthy Ileana R.
Botusan?, Sergiu—Bogdan Catrma and Anca Ir1nel Catrina®. lRheumatology
unit, Stockholm Sweden, “Stockholm, Sweden, *Karolinska Institute, Karo-
linska University Hospital, Solna, Stockholm, Sweden, *D2:01, Stockholm
Sweden

Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflamma-
tory disease characterized by synovial inflammation and consecutive local
hypoxia, leading to cartilage and bone destruction. Hypoxia promotes
osteoclasts formation in vitro but its role in mediating bone destruction in the
presence of chronic inflammation has not previously been investigated. We
aimed to investigate the effect of hypoxia on the RANKL/OPG system and
bone destruction in the presence of pro inflammatory stimuli

Methods: We investigated the in vitro effect of hypoxia on RANKL/OPG
expression in osteoblast-like (Saos2) cells. Cells were cultured in normoxic
(21% pO,) or hypoxic (1% pO,) conditions with or without TNFa. Expres-
sion of RANKL and OPG mRNA was detected by rtPCR. Cellular and
soluble forms of RANKL and OPG proteins were determined by Western blot
and ELISA respectively. Hypoxia effect on bone resorption was evaluated in
a dentine pit formation assay using peripheral blood mononuclear cells from
RA patients. Statistical analysis was performed using one-way ANOVA

Results: Exposure to hypoxia induced a significant increase in cellular
RANKL mRNA and protein expression, with minimal changes of the cellular
OPG. In contrast soluble OPG levels significantly decreased following
hypoxia exposure with no changes in the soluble levels of RANKL. Small
interfering RNA against HIF2alpha but not HIF lalpha was able to abolish
hypoxia effect on cellular RANKL expression. Concomitant exposure to both
hypoxia and TNFa had an additive effect resulting in a further increase of the
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RANKL/OPG ratio. Hypoxia mimicking by prolyl hydroxylases inhibitors
acted synergistically with TNF in inducing pit formation and resorption on
synthetic osteologic bone discs

Conclusion: TNF and hypoxia act synergistically to promote bone
destruction potentially through a HIF2alpha dependent mechanism. These
findings add on the current understanding of bone destruction in the setting of
chronic inflammation.
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Anti-TNF Therapy Sensitizes Rheumatoid Arthritis Monocytes to
TRAIL-Induced Apoptosis Vla Inhibition of Pro-Survival Effects of
Soluble TNF. Undine Meusch', Manuela Rossol , Dagmar Quandt', Chris-
toph G. Baerwald and Ulf Wagner Umversny of Leipzig, Leipzig,
Germany, *Translationszentrum fiir Regeneratlve Medizin (TRM), Univer-
sity of Leipzig, Leipzig, Germany, *University Hospital, Leipzig, Germany

Background/Purpose: The autoimmune disease rheumatoid arthritis
(RA) is characterized by the production of monocytic cytokines like TNF
alpha and IL-1 beta. Both cytokines induce increased survival rates in
monocytes. The role of TRAIL in RA has not been intensively studied.
Induction of apoptosis by TRAIL is a classic functional consequence, but its
effect on primary monocytes has not been investigated. Apoptosis is mediated
by the activating TRAIL receptors 1 and 2 and inhibited by receptors 3 and
4. Aim of the study was to analyze TRAIL-induced apoptosis of monocytes
from healthy donors and patients with rtheumatoid arthritis (RA).

Methods: Monocytes isolated from the peripheral blood of healthy
donors (HD) and of RA patients (without or with anti-TNF therapy) were
incubated with 100 ng/ml TRAIL for 16h. Subsequently TRAIL induced
apoptosis was measured via annexinV/PI staining. Production of different
pro-inflammatory cytokines was analyzed by ELISA. Expression levels of all
TRAIL receptors and membrane TRAIL (mTRAIL) were detected by flow
cytometry. To analyse the influence of STNF and IL-8 on TRAIL induced
apoptosis and IL-8 production, HD monocytes were pre-incubated with 100
pg/ml TNF for 1h before stimulation with TRAIL. Subsequently apoptosis
rate, expression of TRAIL receptors and TRAIL induced IL-8 production
were analyzed.

Results: Monoctyes of RA patients show resistance to TRAIL-induced
apoptosis while HD monocytes undergo apoptosis in response to TRAIL.
Interestingly, RA monocytes show decreased expression levels of all TRAIL
receptors and mTRAIL. However, TRAIL induces an increased IL-8 produc-
tion in RA monocytes but not in HD monocytes. Production of IL-1beta, IL-6
and TNF remain unaffected by TRAIL in both analyzed groups. Analysis of
TRAIL-induced apoptosis in HD monocytes shows that pre-incubation with
soluble TNF or IL-8 has an inhibitory effect on TRAIL-induced apoptosis,
pointing to a role of the pro-inflammatory cytokine milieu in influencing
monocyte functions. STNF pre-incubation also led to TRAIL-induced IL-8
production in HD monocytes and decreased expression of TRAIL R1, R2 and
R4. Surprisingly, in monocytes from RA patients treated with anti-TNF
reagents, TRAIL-induced apoptosis is comparable to HD monocyte apoptosis
levels. Additionally, no TRAIL-induced IL-8 production was detectable.

Conclusion: A pro-inflammatory cytokine milieu induces resistance to
TRAIL-induced apoptosis in RA monocytes. The treatment with anti-TNF
reagents overrides this resistance and sensitizes RA monocytes to TRAIL-
induced apoptosis.
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Regulatlon of Suppressor of Cytokine Signaling-1, -2 and -3 Expressnon
in Patients w1th Early Arthritis. Ricardo J. Vlllares Amalia Lamana?,

Coloma Costas', Ana M. Ortlz Mercedes Lopez-Santalla Mario Mellado'
and Isidoro Gonzalez-Alvaro®. 'Centro Nacional de Blotecnologla CNIC,
Madrid, Spain, *Hospital Universitario de La Princesa. IIS Princesa, Madrid,
Spain

Background/Purpose: Most cytokines involved in the pathogenesis of
Rheumatoid Arthritis (RA) act through receptors that trigger several signal
transduction pathways that are initiated by JAK/STAT activation. The
activation of this system triggers up-regulation of many genes, including those
that encode suppressor of cytokine signaling proteins (SOCS). Mice lacking
SOCS3 show severe joint inflammation as well as those lacking SOCS1 and
IFN-v. By contrast, SOCS3 overexpression affects T cell responses and
prevents development of collagen-induced arthritis. Studies based on SOCS
expression in RA patients are very limited and contradictory. Therefore, the
objective of our work was to study the expression of SOCS1, SOCS2 and
SOCS3 during the follow-up of patients with early arthritis (EA).

Methods: We have studied 144 patients from our EA register (82%
female, median age 53 y-0). Demographic, disease related variables, as well
as treatment prescribed were systematically recorded and blood samples were
obtained at each visit (baseline, 6, 12, 24 and 60 months). The expression
levels of SOCS1, SOCS2 and SOCS3 and B-actin as housekeeping was
determined through real-time PCR in 223 mRNA samples obtained from the
peripheral blood mononuclear cells. RT-PCR data were normalized against
B-actin expression and AACt were determined against the mean expression of
SOCS genes in 17 healthy volunteers (53% female, 42.5 y-o0). In 45 cases
there were two-three samples including the baseline visit (114 samples)
allowing us to study the transcriptional regulation of these three genes. To
determine the effect of independent variables on levels of SOCS expression,
we fitted population-averaged models by generalized linear models, nested by
patient and visit, using the xfgee command of Stata 10.1 for Windows
(StataCorp LP, College Station, TX, USA).

Results: The baseline samples of patients showed significantly lower
levels of SOCS1 (median AACt 0.7 [IQR: 0.365-1.375] vs 1.31 [0.96-1.64];
p=0.02) and SOCS3 (0.63 [0.29-1.54] vs 0.95 [0.77-1.97]; p=0.03) com-
pared to controls. In addition, all three SOCS showed down-regulation of their
levels during the follow-up. The decrease in SOCS expression reached
statistical significance only when we compared samples from baseline and 12
months visit (p=0.05 for SOCS1 and p=0.01 for SOCS2). The decrease of
SOCS3 expression did not reach statistical significance at any time. In
addition, the multivariable analysis showed that the expression of all three
SOCS significantly correlated with the swollen joint count at each visit, but
not with tender joint counts, patient global disease assessment or C-reactive
protein. In addition, elderly patients showed significantly lower SOCS3
expression.

Conclusion: The expression of SOCS in peripheral blood mononuclear
cells from patients with early arthritis seem to be lower than that of healthy
controls even at baseline when the expression of these molecules are
up-regulated due to a higher disease activity (number of swollen joints).

This work has been supported by RETICS Program, RD08/0075 (RIER)
and FIS 080754 from Instituto de Salud Carlos III (ISCIII)
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Expression Levels of Interleukin-17A, Interleukin-17F and Their Recep-
tors in Synovium of Patients with Rheumatoid Arthritis, Psoriatic
Arthritis and Osteoarthritis: A Target Validation Study. Lisa G.M. van
Baarsen, Maria C. Lebre, Dennis van der Coelen, Danielle M. Gerlag and
PP. Tak. Division of Clinical Immunology and Rheumatology, Academic
Medical Center, University of Amsterdam, Amsterdam, Netherlands

Background/Purpose: Accumulating evidence suggests an important
role for interleukin (IL)-17 in the pathogenesis of several inflammatory
diseases, including rheumatoid arthritis (RA). IL-17A has been well studied in
models of arthritis, but little is known about the relative expression and
cellular source(s) of IL-17A, IL-17F, and their receptors in human synovial
tissue. The current study is aimed to determine the origin and expression of
IL-17A, IL-17F and their receptors IL-17RA and IL-17RC in synovial tissues
of patients with RA, psoriatic arthritis (PsA) and inflammatory osteoarthritis
(0A).

Methods: Synovial biopsy specimens were obtained by arthroscopy from
patients with RA (n=13), PsA (n=15) and inflammatory OA (n=14). For
comparison synovial tissues from non-inflammatory controls (n=7) were
included. Immunohistologic analysis was performed on frozen sections using
monoclonal antibodies specific for IL-17A, IL-17F, IL-17RA and IL-17RC.
Stained sections were evaluated by digital image analysis. Immunofluores-
cence analysis was performed using antibodies specific for T cells (CD4,
CD8), neutrophils (CD15), macrophages (CD68, CD163), B cells (CD19),
endothelial cells (CD31, Von Willebrand Factor, PNAd), lymphatics
(Lyve-1) and mast cells (mast cell tryptase). Stained sections were evaluated
by confocal microscopy.

Results: Levels of IL-17A, IL-17F, IL-17RA and IL-17RC were abun-
dantly present in synovial tissues of all patient groups and highly variable
between patients. Whereas IL-17RA was mostly present in the synovial
sublining, IL-17RC was abundantly expressed in the intimal lining layer.
Digital image analysis showed a significant increase of IL-17A but not of
IL-17F, IL-17RA and IL-17RC in patients with arthritis compared to
non-inflamed control tissues (Table 1), while the expression of IL-17A,
IL-17F and IL-17RA was similar between the different patient groups.
Expression of IL-17RC in the intimal lining layer was significantly increased
in PsA compared to OA patients (p<<0.05). IL-17A was found to be expressed
by CD4 and CDS positive cells, while CD15, CD19 and mast cell tryptase
(MCT) positive cells were negative. IL-17F was not expressed by CD4, CD8,
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CD15 and MCT positive cells in the synovial tissues of arthritic patients.
Interestingly, IL-17A and IL-17F staining was also observed in some
macrophages as well as in endothelial cells and lymphatics.

Table 1. 1IL-17 expression in synovial tissues as determined by immunohisto-
chemistry

Non-inflammatory
controls (n=7)

Inflammatory

arthritis (n=42) p-value

IL-17A 351 (15-8,934) 6,827 (2,131-24,925) 0.0089

IL-17F 1,831 (303-4,120) 1,871 (445-4,519) 0.7642

IL-17RA 11,281 (2,564-39,076) 3,067 (332-57,222) 0.5580

IL-17RC in intimal 13,604 (8,441-63,165) 71,373 (1,292-417,194) 0.3494
lining layer

Data given as median integrated optical density per mm2 (25th-75th percentile);
p-value determined using the appropriate T test.

Conclusion: Increased expression of IL-17A is not restricted to synovial
tissues of RA patients but also observed in other forms of inflammatory
arthritis. In inflamed synovium various cell types contribute to the production
of IL-17A and IL-17F. IL-17 blockade could provide a novel therapeutic
approach in a variety of arthritides.
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Type I Interferon and Clinical Phenotype in Idiopathic Inflammatory
Myopathies. Louise Ekholm', Anna Tjarnlund', Clio P. Mavragani®, Peter
J. Charles®, Leonid Padyukov', Mary K. Crow” and Ingrid E. Lundberg’.
'Rheumatology Unit, Department of Medicine, Karolinska University Hos-
pital, Solna, Karolinska Institutet, Stockholm, Sweden, “Department of
Experimental Physiology, School of Medicine, University of Athens, Athens,
Greece, “Kennedy Institute of Rheumatology, Imperial College, London,
United Kingdom, “Hospital for Special Surgery, New York, NY, “Karolinska
Institutet, Stockholm, Sweden

Background/Purpose: Idiopathic inflammatory myopathies (IIM) are
rare autoimmune diseases characterized by proximal muscle weakness and
muscle inflammation. Recent studies suggest a pathogenic role for type I
interferon (IFN) in [IM patients, particularly within the subgroup dermato-
myositis (DM). Expression of type I IFN and IFN-regulated genes, the IFN
signature, in muscle tissue and skin biopsies from DM patients have been
reported. Studies indicate that an IFN signature in peripheral blood cells of
patients correlates to disease activity although results are contradictory.
Autoantibodies are a characteristic feature of IIM, and immune complexes
have been demonstrated to induce type I IFN expression in target cells. Its
effect and correlation with clinical phenotype are, however, poorly under-
stood.

The aim of this study was to examine if the type I IFN activity of sera
from IIM patients correlates with disease activity, clinical manifestations,
autoantibody profile, or HLA haplotype.

Methods: Clinical, serological, genetic and laboratory data were collected
from a cohort of IIM patients with the diagnoses DM, polymyositis (PM),
inclusion body myositis (IBM) and juvenile dermatomyositis (JDM). Patient
sera were assessed for their type I IFN activity using an in vitro system with
the WISH epithelial cell line. Expression of IFN-inducible genes, IFITI,
IF144, and MXI1, which are preferentially induced by IFN-alpha, were
quantified using real time-PCR. Two groups of patients, [IFN+ (N=13) and
IFN- (n=119), were categorized based on IFN score, the sum of the
individual gene expression scores. Differences between the two groups were
assessed for clinical, serological and genetic variables, as well as correlation
between IFN score and variables.

Results: The proportion of the [IM subgroups within the IFN+ and TFN-
patient groups was equal. No correlation between the type I IFN activity in
sera from IIM patients and disease activity was found for any of the [IM
subgroups. No significant differences between the two patient categories for
any of the assessed clinical or laboratory variables were found. Autoantibody
analysis demonstrated that significantly more IFN+ patients were positive for
anti-nuclear antibodies (ANA) compared to IFN- patients (p=0.001). HLA-
DRBI typing of patients revealed no differences between the two patients
groups. Interestingly, the IFN- patients had a significantly higher prednisolone
dose compared to the [FN+ patients (p=0.002). Moreover, a trend for higher
self-perceived pain among the IFN+ patients was found.

Conclusion: Our findings show that type I IFN activity in patient sera can
be found for all major subgroups of IIM and does not correlate with disease
activity. Ability to induce expression of IFN-regulated genes was found to be
associated with presence of ANA. This is in line with reports demonstrating
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nucleic acid containing immune complexes and their interaction with specific
TLRs and induction of type I IFNs. In agreement with studies showing
suppression of type I IFNs by glucocorticoids, the type I IFN activity in sera
was lower for patients receiving higher dose of cortisone treatment.
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Comparative Cytokine Analysis Across a Spectrum of Genetically and/or
Clinically Defined Auto-Inflammatory Syndromes. Apostolos Kontzias',
Yongging Chen', Nicole Plass', Damaris Garcia', Elizabeth Joyal', Robert
Wesley” and Raphaela T. Goldbach-Mansky'. 'National Institutes of Health
Clinical Center, Bethesda, MD, *National Insitutes of Health Clinical Center,
Bethesda, MD

Background/Purpose: Auto-inflammatory diseases constitute a group of
disorders that manifest systemic inflammation in the absence of infection,
auto-antibodies or auto-reactive T cells. A specific genetic mutation is
identified in some of them, such as in Neonatal Onset Multisystem Inflam-
matory Disease (NOMID) or Chronic Atypical Neutrophilic Dermatosis with
Lipodystrophy and Elevated temperature (CANDLE) syndrome, while in
others such as Chronic Recurrent Multifocal Osteomyelitis (CRMO), and
Adult onset Still’s Disease (AOSD) a specific cause is yet to be elucidated.
The rapid response to targeted cytokine blocking therapies suggests that these
disorders are mediated by specific cytokines. Herein we investigate whether
each disease is characterized by a specific cytokine signature.

Methods: Serum samples, on visits when patients had clinically active
disease, were collected and assayed by Luminex for the presence of 43
inflammatory cytokines at 9timepoints. Disease groups (mutation positive and
negative NOMID; CANDLE syndrome; CRMO; adult and pediatric Still’s
disease; rheumatoid arthritis, including juvenile idiopathic arthritis were
compared to normal controls whose assays were run at the same time. Ratios
of patient values divided by the average of corresponding set of healthy
control values were statistically tested for whether they significantly differed
from 1 and also among the various disease groups.

Results: A distinct cytokine profile is found in different auto-
inflammatory diseases. Specifically, AOSD is characterized by markedly
increased levels of Interleukin-18 (p= 0.005, mean= 3.068) and IL-1a (p=
0.032, mean= 1.5687) compared to controls. NOMID mutation positive
patients had increased levels of IL-1a (p= 0.00078, mean=1.7819), IL-6 (p
0.001, mean=1.5376) and IL-18 (p= 0.001, mean=1.4924) compared to
controls and NOMID mutation negative patients. 1I-18 levels in AOSR
patients were actually significantly higher than in patients with mutation
positive and negative NOMID. CANDLE patients have highly increased
IFNg inducing protein 10 (IP-10) levels (p= 0.00053, mean=3.9872)
compared to controls and the other autoinflammatory diseases. CRMO
patients had low levels of IL-8 (p= 0.005, mean= 0.1697), GM-CSF (p=
0.00684, mean= 0.0969) and MCP-1 (p2=0.002,mean= 0.0687) compared
to controls and other diseases. These differences in cytokine profiles disap-
peared when patients were on effective therapies.

Conclusion: During active disease specific cytokine profiles may allow us
to detect dysregulated cytokine pathways that discriminate between clinically
different autoinflammatory syndromes. A comprehensive approach of cyto-
kine profiling may be useful to develop a therapeutic plan. Further studies are
needed to determine it this approach can be used to monitor therapy and help
in the definition of inflammatory disease remission in patients with a number
of autoinflammatory disorders.

61

PGE2 and FGF-2 Upregulate Activities of the Human F-Spondin Pro-
moter. Mukundan Attur', Yang Qing® Jinhua Wang®, Kimberlee Mix*,
Glyn Palmer' and Steven B. Abramson'. "NYU Hospital for Joint Diseases,
New York, NY, ?New York University School of Medicine, New York, NY,
*New York University Cancer Institute, New York, NY, “Loyola University
New Orleans, New Orleans, LA

Background/Purpose: The extracellular matrix protein, F-spondin is a
marker of both hypertrophic and osteoarthritic cartilage. Understanding the
mechanisms that regulate its expression could therefore identify key pathways
that regulate chondrocyte activity in development and disease. In this study
we investigated transcriptional regulation of human F-spondin via the cloning
and characterization of its 5’ regulatory (promoter) region.

Methods: Genomic sequence containing the 5’ regulatory region of
F-spondin was obtained by PCR of human total genomic DNA (Clontech)
using upstream primers designed from F-spondin genomic sequence available
at the gene database www.ncbi.nlm.nih.gov, gene ID: 10418. PCR fragments
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were cloned into pGL3 Luciferase Reporter Vectors (Promega) for functional
analysis. Luciferase assays were performed 36 h after transfection in the
human chondrosarcoma cell line, SW1353.

Results: An upstream 2.4 kb genomic sequence of human F-spondin was
obtained by PCR, subcloned and sequenced bidirectionally. DNA sequence
fidelity was confirmed using the NCBI blast alignment search tool. DNA
sequence analysis revealed the presence of TATA box at position -74 and
identification of transcription factor binding sites was performed using the
JASPAR CORE database (http://jaspar.genereg.net/). High scoring putative
binding sites within the 2.4 kb promoter region included NURR1 (NR4A2-
nuclear receptor), NFAT, SOX-10 and CREBI. Functional promoter activity
was assessed by transient transfection of pGL3 luciferase vectors encoding
2.4 kb (pFS-2.4Luc) and 0.5 kb (pFS-0.5Luc) of F-spondin upstream genomic
sequence. In human chondrocytes, both pFS-2.4Luc and pFS-0.5Luc signif-
icantly increased luciferase activity above a pGL3 promoterless control
vector, 20- and 70-fold, respectively. Since we have previously observed that
F-spondin mRNA levels are induced by FGF-2 and PGE2 in OA chondro-
cytes, we examined their effects on promoter activity. PGE2 (10 uM)
stimulated F-spondin luciferase activity 10-20-fold for both 2.4 and 0.5 kb
promoter constructs (p<<0.001) above unstimulated controls. Cotransfection
of a cDNA encoding NURRI, a transcription factor induced by PGE2 in
human chondrocytes, also increased luciferase activity (100-fold) irrespective
of promoter length. This is consistent with the presence of multiple putative
NURRI binding sites (~16) throughout the 2.5 kb promoter region. Con-
versely, FGF-2 (25 ng/ml) significantly increased luciferase activity of
pFS-0.5Luc (2-fold; p<<0.05) but not pFS-2.4Luc. This finding suggests that
regulation of F-spondin via FGF-2 occurs via regulatory regions within its
proximal 0.5 kb region.

Conclusion: Our results indicate that both developmental (FGF-2) and
proinflammatory (PGE2) factors induce F-spondin expression in chondro-
cytes via discrete regions in its promoter. Sequence analysis and transfection
studies suggest that NURR1 may mediate PGE2 induction of F-spondin via
multiple binding sites in the promoter region. The current findings are
consistent with previous observations demonstrating overlapping pro-
inflammatory/catabolic effects of PGE2, NURRI1 and F-spondin in OA
chondrocytes.

62

Correlation of Vascular Endothelial Growth Factor and Interleukin-6
Levels with Power Doppler Ultrasound of Synovial Joints in Early
Inflammatory Arthritis. Joanne Kitchen' and David Kane®. 'Adelaide and
Meath Hospital, Dublin, Ireland, *Adelaide, Meath hospital Dublin (incorpo-
rating the National Children’s hospital), Dublin 24, Ireland

Background/Purpose: To correlate Power Doppler ultrasound findings
in peripheral joints of patients with early inflammatory arthritis with serum
levels of IL-1a, IL-1B, IL-2, IL-4, IL6, IL-8, IL-10, VEGF, TNF, and IFN'y

Methods: Fifty-five patients diagnosed with early inflammatory arthritis
completed clinical and serological assessments (DAS 28 CRP, HAQ,
EUROQOL, SF-36, ESR and CRP) at baseline (T0), 3 months (T3) and 6
months (T6), with 30 completing a 12 month assessment. Standard greyscale
and power Doppler ultrasound examination of the DAS28 joint set plus ankles
and metatarsophalangeal joints was performed by a single ultrasonographer
(JK) in pre-selected imaging planes [EULAR standardised, MyLab70 XVG
system (Esaote, Genoa, Italy)]. Serum samples were analysed for IL-1a,
IL-1B, 1L-2, IL-4, IL6, IL-8, IL-10, VEGF, TNFa, and IFNvy using the
Evidence Investigator™ biochip array (Randox).

Results: There was a significant reduction in greyscale and power
Doppler scores from TO to all subsequent time-points. Both ESR and CRP
correlated significantly with both GS and power Doppler scores at baseline
(p < 0.0005 for all Spearman’s rho) but this correlation was reduced
following treatment (T3, T6, T12). DAS28 scores correlated significantly
with both ultrasound scores but there was less consistent correlation of
ultrasound scores with HAQ and SF36. Serum levels of IL-6 correlated
significantly with total greyscale ultrasound scores at all time-points during
the study. Levels of VEGF correlated significantly with total greyscale scores
at TO, T6 and T12 but not at T3. Correlations between each cytokine and the
corresponding power Doppler score were evaluated, including data from 26
normal control patients. This resulted in correlation of 198 data sets to
determine the overall correlation between power Doppler and each cytokine.
The strongest correlation was seen between power Doppler and IL-6 (r =
0.427, p < 0.0005) and there was a significant correlation between VEGF and
power Doppler (r = 0.203, p = 0.004). Significant correlations were seen
between power Doppler and IL-2 (r = 0.280, p < 0.0005), IL-10 (r = 0.226,

p = 0.001), IL-1e (r = 0.224, p =0.002), IL-1B (r = 0.193, p = 0.006) and
MCP-1 (r = 0.16, p = 0.024).

Conclusion: Power Doppler and greyscale ultrasound correlate signifi-
cantly with clinical parameters of inflammation and with serum levels of IL-6
and VEGF in patients with early inflammatory arthritis. [L-6 and VEGF are
further implicated in the pathogenesis of the power Doppler signal from
inflamed synovial joints.
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Preferential Inhibition of IL-6 TRANS-Signaling Shows Potent Anti-
Inflammatory Activity In Vivo: The Potential of NI-1201, a Novel Fully
Human IL-6R Monoclonal Antibody. Florence Guilhot', Vanessa Bua-
tois', Laurence Chatel', Laura Cons', Eric Hatterer', Greg Elson', Suzanne
Herren', Giovanni Magistrelli', Pauline Malinge', Simon Jones®, Manuela
Gabler®, Thomas Kamradt®, Cristina de Min', Marie Kosco-Vilbois' and
Walter Ferlin'. "Novimmune S.A., Plan-Les-Ouates, Geneva, Switzerland,
“Cardiff University, Cardiff, United Kingdom, *Institute of Immunology,
Jena University Hospital, Jena, Germany

Background/Purpose: Preclinical animal models and successful clinical
studies have validated targeting the IL-6 pathway in chronic inflammatory
diseases. IL-6 acts via binding to either membrane IL-6-Receptor (mIL-6R),
termed CIS-signaling, or soluble IL-6R (sIL-6R) known as TRANS-
signaling. TRANS-signaling is characteristically involved in endothelial cell
activation and mononuclear cell recruitment, while CIS-signaling in mediat-
ing IL-6 effects on hepatocytes and activating naive T cells. With the
objective of optimizing the efficacy/safety balance of IL-6 pathway targeting,
we aimed to generate a fully human IL-6R monoclonal antibody (mAb) that
more efficiently targets TRANS-signaling.

Methods: The fully human mAb, NI-1201, that targets an IL-6R epitope
important for binding to the signal-transducing (gp130, CD130) receptor
subunit was generated. NI-1201 was tested in synovial explant cultures
obtained from RA patients and benchmarked to Tocilizumab. Furthermore,
the corresponding mouse surrogate antibody was tested in murine models of
inflammatory disease.

Results: Functional in vitro assays to measure IL-6 TRANS-signaling,
using human-gp130-transfected BAFF-cell proliferation, NI-1201 demon-
strated superior neutralization capability when compared to Tocilizumab.
Biacore analysis showed high affinity of NI-1201 for soluble IL-6R and
IL-6/IL-6R complex (IL-6Rc): 0.06nM and 5.64 nM, respectively. To study
and compare the contribution of the different signaling mechanisms in vivo,
we used the G6PI arthritis model of arthritis and representative anti-mouse
mAbs. Administration of 1F7, the NI-1201 mouse surrogate mAb, demon-
strated superior efficacy in terms of clinical manifestations as compared to the
Tocilizumab-like mAb, 2B10 (area under the curve, for clinical score as
measured by paw thickness in mm versus days post G6PI immunization, was
calculated and demonstrated a significant difference (p=0.0317) between
1F7, 1026 mm.day, and 2B10, 74+22 mm.day). 1F7 also demonstrated
improved efficacy when administered therapeutically in the MOG-induced
model of Multiple Sclerosis (MS). 1F7 controlled inflammation yet spared
CIS-signaling mediated IL-6 effects, such as acute phase protein production
by the liver (SAA induction).

Conclusion: NI-1201 is a fully human mAb with high affinity for IL-6R
and sIL-6Rc, blocking the latter from binding to gp130. NI-1201 potently
blocks IL-6 TRANS-signaling-dependent proliferation in vitro. Using the
NI-1201-surrogate mAb 1F7 in animal models, we show superiority with
improved efficacy in an arthritis and an MS model. Furthermore, while
controlling inflammation, 1F7 preserved important physiological functions of
IL-6 such as the liver acute phase response.
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Interleukin-22 Promotes Osteoclastogenesis in Rheumatoid Arthritis
Through Induction of Receptor Activator of Nuclear Factor-Kb Ligand
From Synovial Fibroblasts. Sang-Heon Lee', Jung-Hwa Lee', Hae-Rim
Kim' and Kyoung-Woon Kim?®. 'Konkuk University Medical Center, Seoul,
South Korea, “Konkuk University, Institute of Biomedical Science and
Technology, South Korea

Background/Purpose: This study aims to determine the regulatory role
of interleukin(IL)-22 on the expression of receptor activator of NF-kB
ligand(RANKL) and the induction of osteoclastogenesis in rheumatoid
arthritis(RA).

Methods: The concentrations of IL-22 and RANKL in sera and synovial
fluids(SF) of RA patients were measured using ELISA. After RA synovial
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fibroblasts were treated with rhIL-22, the expression of RANKL mRNA and
protein was determined using real-time PCR, western blot, and intracellular
immunostaining. The IL-22-induced RANKL expression was determined
after blockage of intracellular signal molecules. Human monocytes were
co-cultured with IL-22-prestimulated RA synovial fibroblasts and monocyte-
colony stimulating factor(M-CSF), and then osteoclastogenesis was deter-
mined by counting of TRAP-positive multinucleated cells.

Results: SF IL-22 concentration in RA patients was higher than that in
osteoarthritis(OA) patients. Serum IL-22 concentration was also higher in RA
than OA patients and healthy volunteers. Serum IL-22 concentration was
correlated with serum rheumatoid factor titer, and SF IL-22 concentration was
correlated with serum anti-cyclic citrullinated peptide antibody titer. When
RA synovial fibroblasts were treated with rhIL-22, the expression of RANKL
mRNA and protein was increased in a dose-dependent manner. The I[L-22-
induced RANKL expression was significantly down-regulated by inhibition
of p38 MAPK/NF-kB and JAK-2/STAT3. When human monocytes were
cultured with IL-22-prestimulated RA synovial fibroblasts in the absence of
RANKL, the monocytes were differentiated into osteoclasts, but this oste-
oclastogenesis was decreased after the inhibition of p38 MAPK/NF-kB and
JAK-2/STAT3.

Conclusion: Our results revealed that 1L-22 up-regulated RANKL ex-
pression in synovial fibroblasts, which facilitated the induction of osteoclas-
togenesis from precursor cells in rheumatoid joint.
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Leptin Promotes Th17 Responses. Yiyun Yu', Yaoyang Liu' and Antonio
La Cava®. 'UCLA, Los Angeles, *Univ of California Los Angeles, Los
Angeles, CA

Background/Purpose: Leptin, an adipocyte-derived hormone encoded
by the obese (ob) gene, can link nutritional status and immune responses by
directly modulating the production of inflammatory mediators and the
activation, proliferation and maturation of different immune cell subsets
including T cells. The role of leptin in the differentiation and activity of Th17
cells has not been explored, yet this aspect is relevant because of the
importance of this T cell population in the promotion of pro-inflammatory
and autoimmune responses.

Methods: Th17 cells were compared in the peripheral blood, and IL-17
levels in the plasma, among wilt-type (WT) C57Bl/6] (B6), ob/ob leptin-
deficient and db/db leptin receptor-deficient mice (also on the B6 back-
ground). The possibility of direct Th17 cell modulation in the peripheral
blood was investigated by administering recombinant leptin to ob/ob mice,
and the effects of scalar doses of leptin were evaluated on the transcription of
the Th17 master regulator RORyt (detected as luciferase activity after
retroviral transfection of cells with a reporter construct encoding ROR+yt). The
results were compared to those obtained in (NZB X NZW)F1 (BWFI)
lupus-prone mice treated or not with leptin.

Results: Fewer Th17 cells and reduced levels of plasma IL-17 were found
in ob/ob mice and db/db mice as compared with WT mice. Leptin adminis-
tration in ob/ob mice promoted Th17 cell differentiation both in vivo and
in vitro. Leptin upregulated the surface expression of leptin receptor, through
which it induced ROR#t transcription in CD4 " T cells. In BWF1 lupus mice,
leptin facilitated Th17 cell differentiation and expansion, both in vivo and in
vitro.

Conclusion: Leptin promotes Th17 response by enhancing RORyt
transcription through leptin receptor-mediated signaling. These results sug-
gest that leptin could be targeted for IL-17 modulation in states characterized
by autoimmune responses such as in SLE.
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Differential Regulation of Serum Cytokine Profiles In Patients with
Rheumatoid Arthritis Treated with Tocilizumab: Possible Involvement
of Macrophage Migration Inhibitory Factor. Tsuyoshi Kasama', Kuni-
nobu Wakabayashi', Takeo Isozaki’, Hidekazu Furuya', Ryo Yanai',
Kumiko Ohtsuka', Michihito Sato' and Ryo Takahashi'. 'Showa University
School of Med, Shinagawa-ku Tokyo, Japan, *University of Michigan
Medical School, Ann Arbor, MI

Background/Purpose: To examine the relationship between serum
cytokine levels and clinical responsiveness to tocilizumab, a humanized
monoclonal antibody specific for the IL-6 receptor, in patients with rheuma-
toid arthritis (RA) as well as the impact of tocilizumab administration on
serum cytokine levels.
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Methods: Serum levels of the cytokines TNF-alpha, IL-6, macrophage
migration inhibitory factor (MIF), CCL2, CCL3, CXCL8, CXCL10 and
CX3CL1 were quantified using double ligand enzyme-linked immunosorbent
assays. Measurements were made prior to (i.e., baseline) and after 12 weeks
of treatment with tocilizumab (8 mg/kg) in 21 RA patients. The disease status
and serum cytokine levels at baseline and 12 weeks after tocilizumab
treatment were assessed using the clinical disease activity index (CDAI). The
moderate and major responses to tocilizumab were defined as an improve-
ment of greater than 6 and 14 points, respectively, from the baseline CDAI,
which is consistent with the improvement criteria proposed by Smolen et al.

Results: At the initiation of therapy, the mean age of patients was 56.1
yrs, mean disease duration was 11.8 yrs, and mean baseline CDAI was 22.4.
After 12 weeks of tocilizumab administration, 15 patients achieved a
major/moderate response, but there were no significant responses in 6
patients. Although there were no significant correlations between serum levels
of any of the cytokines and disease activity (CDAI) at baseline, there was a
significant correlation between serum MIF levels and either total tender joint
counts or swollen joint counts. Furthermore, there was a significant reduction
in MIF, but not other cytokines, in all 21 patients (1857.0=1510.0 to
1401.1+1315.5 pg/ml at week 12, p=<0.01). Basal levels of MIF were
significantly higher in the group that responded well to tocilizumab
(2065.8+1288.3 pg/ml, p<0.01) than in the unresponsive group
(1335.3+818.1). A comparison of patients with lower (<1347 pg/ml; median
of MIF levels) and higher (*1347 pg/ml) basal MIF levels revealed no
significant differences in CDAIL serum CRP levels or daily prednisolone
dosages. However, the percentage of patients with a major/moderate response
was statistically higher in patients with higher basal MIF levels compared to
those with lower MIF levels. In addition, serum MIF levels were diminished
(MIF declined from 2875.5+1407.8 to 1189.7+1070.0, p<<0.05) in patients
with higher basal MIF levels in response to tocilizumab but not in those with
lower basal levels.

Conclusion: Our results suggest that in patients with active RA, serum
MIF may be sensitive to tocilizumab therapy and that regulation of MIF via
the IL-6/IL-6 receptor plays a crucial role in the pathogenesis of RA.
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Glucosamine Sulphate Reduces the Prostaglandin E, Production In
Osteoarthritic Cartilage Through the Inhibition of Microsomal Prosta-
glandin E Synthase-1. Mohit Kapoor, Francois Mineau, Hassan Fahmi, Jean
Pierre Pelletier and Johanne Martel-Pelletier. Osteoarthritis Research Unit,
University of Montreal Hospital Research Centre (CRCHUM), Notre-Dame
Hospital, Montreal, QC

Background/Purpose: Among the prostaglandins of the E series, PGE,
is one of the major inflammatory/catabolic mediators involved in cartilage
degradation associated with osteoarthritis (OA). Moreover, several of the
effects of the catabolic cytokine, IL-18, are mediated through the stimulation
of PGE, production. As glucosamine sulfate (GS) has been inferred to have
a potential anti-inflammatory effect on OA symptoms, we explored its effect
on PGE, in human OA chondrocytes and at which level in the PGE, pathway
its effect takes place. This pathway includes the cyclooxygenases (COX)-1
and -2, the terminal enzyme responsible for PGE, synthesis, mPGES-1, as
well as its co-factor glutathione and its transcriptional signalling pathway, the
early growth response factor (Egr)-1. In addition, as PPAR-g activation
inhibits IL-18 induced mPGES-1, we also examined the effect of GS on this
factor.

Methods: The effect of GS treatment (0.2, 1, and 2 mM) on human OA
chondrocytes (n=>5-8) was investigated in the absence or presence of IL-13
(100 pg/ml). The expression levels (real time PCR) and protein production/
activity of PGE,, COX-1, COX-2, mPGES-1, glutathione, Erg-1, and
PPAR-g, using specific primers (expression), antibodies or assays (protein),
were determined.

Results: Data showed that GS treatment at 1 and 2 mM significantly
inhibited (p=0.03) the basal endogenous and IL-1B-induced PGE, produc-
tion. GS in both the absence and presence of IL-13 did not significantly
modulate COX-1 protein production but, interestingly, GS at 1 and 2 mM
demonstrated a decrease in COX-2 activity in that it reduced the molecular
mass of COX-2 synthesis from 72-74 kDa to 66—70 kDa. Under IL-13
stimulation, GS significantly inhibited the mPGES-1 mRNA expression and
synthesis at 1 and 2 mM (p=0.02) as well as the activity of glutathione
(p=0.03) and the Erg-1 (p=0.05) at 2 mM. Finally, data showed that in both
the absence and presence of IL-183, PPAR-g was significantly induced by GS
at 2 mM (p=0.02).
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Conclusion: Our data further documents the potential mode of action of
GS at reducing the catabolism of human OA cartilage. GS inhibits PGE,
synthesis via a reduction in the activity of COX-2 and the production and
activity of mPGES-1. These findings may help explain the mechanisms by
which this drug exerts its positive effect on OA pathophysiology.
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Role of Transcription Factor Fli-1 in Regulation of Dendritic Cell and
Monocyte Development. Eiji Suzuki', Sarah Williams®, Eva Karam',
Gary S. Gilkeson® and Xian Zhang®. "Medical University of South Carolina,
Charleston, SC, “Ralph H. Johnson VA Medical Center, Charleston, SC,
*Medical University of South Carolina and Ralph H. Johnson VA Medical
Center, Charleston, SC

Background/Purpose: The Fli-1 gene is a member of the efs family of
transcription factors that is expressed in hematopoietic cells, and has impor-
tant roles in the immune system. Overexpression of Fli-1 protein in transgenic
mice results in the development of a lupus-like disease. Expression of Fli-1 in
systemic lupus erythematosus (SLE) patients and animal models of lupus is
higher compared to normal controls. Dendritic cell and monocytes have a
critical role in immunity and autoimmunity. The molecular mechanisms of
Fli-1’s role in lupus development are still unclear. In this report, we
demonstrate Fli-1 plays an important role in regulating the development of
monocytes and dendritic cells. ]

Methods: C57BL/6 (B6) mutant Fli-1 mice (Fli-1™) express a
truncated Fli-1 protein that lacks the C-terminal transactivation domain.
Removal of this domain of Fli-1 reduces overall in vitro transcriptional
activation activity by 40-50%. Fli-1*“™ and wild-type B6 mice were
sacrificed at the ages of 8—12 weeks. Bone marrow cells, spleen cells and
peripheral blood mononuclear cells were prepared from each mouse and
analyzed with Flow cytometery using specific antibodies.To further reveal the
molecular mechanisms, Multipotent progenitors (MPP) were sorted from cul-
tured bone marrow cells from both wild-type and Fli-14“™ mice. The expression
of FMS-like tyrosine kinase 3 ligand (FIt3L) in MPP was measured by real-time
PCR.

Results: Common dendritic cell precursors population in bone marrow
from Fli-14“™ B6 mice was significantly higher than that from wild-type
controls (Fli-14“™, 0.45+0.061% VS wild-type, 0.25+0.028%, p<<0.05).
The cell number of CD8+ and double negative conventional dendritic cells
and macrophages in spleen from Fli-14“T B6 mice were significantly higher
compared to wild type littermates (for CD8+ dendritic cells, Fli-14“T4,
1.10+0.183 X10° VS wild-type, 0.620.060 X10° p<<0.05; for double
negative conventional dendritic cells, Fli-14“T* 2.77+0.641 X10° VS
wild-type, 1.19+0.053 X10°, p<0.05; for macrophages, Fli-14<T,
4.60+0.131 X10° VS wild-type, 2.55%£0.252 X105, p<<0.01). Pre-
conventional dendritic cells, C[%lasmacytoid dendritic cells and monocytes in
peripheral blood from Fli-14“"* B6 mice were significantly higher compared
to wild-type littermates (for pre-conventional dendritic cells, Fli-12T#,
0.3720.041% VS wild-type, 0.12%0.014%, p<<0.01; for plasmacytoid den-
dritic cells, Fli-14<4, 0.48+0.044% VS wild-type, 0.27+0.052, p<0.05; for
monocytes, Fli-12“™, 2.72+0.637% VS wild-type, 0.92+0.193%, p<<0.05).
The expression of FIt3L in MPP obtained from Fli-12“™ B6 mice was
significantly increased compared to wild-type controls (p<<0.05).

Conclusion: Our results demonstrate that Flil plays an important role in
myeloid cell development and the CTA domain in Fli-1 protein negatively
regulates the myeloid cell development. We also demonstrated that Fli-1
affects myeloid cell development by directly or indirectly regulating the
expression of Flt3L, a key molecule during dendritic cell development.
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Resveratrol Deacetylating Rela/p65 Contributes to Inhibit Transforming
Growth Factor-Alpha Induced Inflammation Via a Sirtl Dependent
Manner. Xiaoxia Zhu', Meimei Wang?, Jianhua Qiu® and Hejian Zou'.
'Division of Rheumatology, Huashan Hospital, Fudan University, Shanghai,
China, *Division of Rheumatology, Zhongda Hospital, Dongnan University,
Nanjing, China, *Neuroscience Center, Massachusetts General Hospital,
Harvard Medical School, Boston, MA

Background/Purpose: Progressive inflammation is a main mechanism
of autoimmune disorders, such as rheumatoid arthritis, systemic sclerosis.
Suppression of inflammation is a key resolution to treat the diseases. Sirtuinl
(Sirtl), a NAD"-dependent deacetylase, plays a role in regulation of
inflammation by deacetylating NF-«kB subunit RelA/p65. As a potent Sirtl
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activator, resveratrol is a natural phytoalexin and has been shown to have
anti-inflammation property. However, the mechanism is not fully understood.

Methods: NIH/3T3 cell line (mouse embryonic fibroblast) was treated by
TNF-a to induce inflammation. Inflammatory factors and acetylated RelA/
p65 were examined by gel zymography, quantitative real-time PCR or
immunoblotting. To investigate the role of resveratrol in inflammation,
resveratrol was used to treat the cells with TNF-«, inflammatory factors were
then examined after treatment. To further explore whether Sirtl is involved in
the anti-inflammation mechanism, Sirtl was knocked down by siRNA
interference before resveratrol treatment.

Results: Upregulation of matrix metalloproteinases 9 (MMPY),
interleukin-1beta (IL-1p), IL-6 and inducible nitric oxide synthase (iNOS)
were observed in the 3T3 fibroblasts after being treated by TNF-a. Resvera-
trol suppressed the upregulation of inflammatory factors induced by TNF-« in
a dose-dependent manner. However, inflammatory inhibition of resveratrol
was largely dependent on Sirt] expression. Knockdown of Sirtl caused cell
sensitizing to TNF-« stimulation and diminished the inflammatory inhibition
of resveratrol. Furthermore, resveratrol inhibited TNF-a-induced RelA/p65
acetylation, which is notably Sirtl dependent. Resveratrol also attenuated
phosphorylation of both mTOR and S6 ribosomal protein while ameliorating
inflammation.

Conclusion: Our data suggested that Sirtl is an efficient target for
suppression of inflammation and Sirt] activator such as resveratrol may be
used for anti-inflammatory therapy. This study provides a novel insight or
treatment of inflammation-related autoimmune disorders.
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Fasting Expands Regulatory T Cells in Lupus Mice. Yaoyang Liu', Yiyun
Yu' and Antonio La Cava®. "UCLA, Los Angeles, *Univ of California Los
Angeles, Los Angeles, CA

Background/Purpose: Caloric restriction has been found beneficial in
the prevention and amelioration of the clinical manifestations of systemic
lupus erythematosus (SLE), but the mechanisms responsible for these
effects remain elusive. Fasting associates with significant changes in the
immune response and with significantly reduced levels of circulating
leptin. Since recent studies have shown that leptin influences the activity
and proliferation of CD4"CD25" Foxp3™ regulatory T cells (Tregs)—a
subset of lymphocytes with a key role in the maintenance of immune
tolerance—we studied whether fasting in (NZB X NZW)F1 (BWFI)
lupus-prone mice could modulate Tregs activity in SLE through leptin.

Methods: Cohorts of C57BL6/] wild-type (WT), leptin-deficient
ob/ob, leptin receptor-deficient db/db and BWF1 lupus mice were fasted
48 hours during which time they were treated with either leptin or vehicle
(PBS). Additional control animals were fed ad libitum and treated with
leptin or vehicle. Serum leptin was determined by ELISA and the
percentage of Tregs from the periphery blood evaluated by flow cytom-
etry. In vitro suppression assays using thymidine incorporation or CFSE
staining in flow cytometry concomitantly addressed Tregs function.

Results: Fasting for 48 hours reduced the serum levels of leptin in all
mice, as expected. In both WT and BWF1 lupus mice, 48hr acute
starvation significantly expanded the number of functional peripheral
Tregs (fasted & PBS vs. fed ad libitum WT mice: 9.80%£0.42 vs.
6.3220.46, p<<0.03; in BWF1 lupus mice fasted vs fed: 7.69£0.33 vs.
3.85%0.40, p<<0.01). Specificity of the findings was indicated by the fact
that the administration of leptin during starvation reversed the expansion
of the Tregs. In the leptin-deficient ob/ob mice, the number of peripheral
Tregs was not affected by fasting (P ns vs ob/ob mice fed ad libitum) but
significantly deceased when the animals received leptin (fasted & leptin
vs. fasted & PBS: 8.64%+0.98 vs. 14.50+0.81, p<<0.01). In leptin receptor-
deficient db/db mice, the reduction in serum leptin after starvation had no
impact on the number and suppressive function of the Tregs (P ns vs db/db
mice fed ad libitum).

Conclusion: This study shows that fasting associates with an expan-
sion of functional Tregs through a reduction of leptin levels in BWF1
lupus mice. This finding advances the understanding of the mechanisms
responsible for the beneficial effects of caloric deprivation in SLE. The
observed expansion of Tregs that associates with fasting is reversed by the
exogenous administration of leptin, suggesting that the link between the
nutritional status and immune regulation might represent a new target for
the modulation of Tregs activity in SLE.
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Microarray Gene Expression Profiling of Articular Chondrocyte In
Patlents with Osteoarthritis. Ying-Juan Chen', Ci-Bo Huang', Su-Ping
Niu', Ai-Hua Liu, Bei Lai and Chun-Mei Zhang. 'Beljmg Hospital, Beijing,
China

Background/Purpose: Osteoarthritis (OA) is characterized by degener-
ation of articular cartilage which involves complicated multiple gene events.
In this study, we used gene microarray technique to investigate the gene
expression profiling of articular chondrocyte and the function and pathway of
the differentially expressed genes in patients with OA.

Methods: Three patients with OA, three patients with theumatoid arthritis
(RA) and three traumatic controls without arthritis were selected which
divided into OA versus RA and OA versus the traumatic control two groups,
and their articular cartilage cells were cultivated. The gene expression
profiling was performed through human genome oligonucleotide microarray
technique. The differences of gene expression of the articular chondrocyte in
OA versus RA group and OA versus the traumatic control group were
compared respectively by using Significant Analysis of Microarray software.
The function and pathway of these differentially expressed genes were
analysed by using the biological information database of Molecule Annota-
tion System.

Results: The number of differentially expressed genes was 145 when OA
compared the traumatic control, in which 70 were up-regulated and 75 were
down-regulated; and the number was 281 when OA compared RA, in which
94 were up-regulated and 187 were down-regulated. The Gene Ontology
(GO) functions of differentially expressed genes of OA in each group were
related to pathological and immune courses including cellular process,
physiological process, cell part, biological regulation and cell signal trans-
duction. The statistically significant pathways of these genes in each group
included cell cycle regulation, apoptosis, inflammatory cell, cell signal
transduction, cytokine and its receptor pathways ( p<<0.05 ). There displayed
not only marked differences in GO function and gene pathway of differen-
tially expressed genes between OA versus RA group and OA versus the
traumatic control group, but also displayed significant overlaping differen-
tially expressed genes and pathways between two groups.

Conclusion: The differentially expressed genes and pathways of articular
chondrocyte involved apoptosis, extracellular matrix and cytokines in OA,
which contribute to search the early warning genes of OA.

72

Progesterone Modulates lnterferon-Alpha-Induclble Gene Expression in
Human Leukocytes. Michael Cho', John Zhen g and Grant C. Hughes®.
"Univ of Wash School of Medicine, Seatﬂe WA, “University of Washington,
Seattle, WA

Background/Purpose: Interferon-alpha (IFN-a) is a central patho-
genic cytokine in systemic lupus erythematosus (SLE). Exposure of
leukocytes to IFN-a results in activation of the type 1 IFN receptor,
transcription of IFN-a-inducible genes (IIGs) and subsequent leukocyte
activation and differentiation. Female sex steroids like estrogen (Es) and
progesterone (Pg) modulate SLE autoimmunity. Es is permissive, likely
through direct effects on leukocyte activation, maturation and migration.
Pg, on the other hand, appears to protect against SLE autoimmunity.
Recent data from our lab shows that Pg may do this by suppressing IFN-a
production. However, observational data from human tissues indicate
transcription of genes involved in IFN-a signaling is under Pg’s control—
suggesting Pg may also protect against lupus by limiting the immunos-
timulatory effects of IFN-a. Thus, we hypothesize that Pg inhibits IFN-a
signaling in human leukocytes.

Methods: To test our hypothesis, we assessed the effects of Pg
treatment on a surrogate measure of IFN-a signaling: induction of IIG
expression after [FN-a exposure. Briefly, we isolated peripheral blood
mononuclear cells (PBMCs) from healthy donors. PBMCs were cultured
in media, ethanol (vehicle), or physiologic concentrations Pg (100 nM),
with or without IFN-a stimulation (50 — 100 IU/ml). After 20 h, total RNA
was isolated, converted into cDNA, and expression of established 11Gs
(CXCL10, MX1, IFIT1) was measured by quantitative PCR and normal-
ized to 18s. We recruited healthy donors of both sexes, since expression
of Es and Pg receptors is not restricted to female PBMCs.

Results: In a series of 9 independent experiments (4 female, 5 male
donors), Pg exposure resulted in variable effects on IIG induction. Pg
inhibited to a small degree induction of IFIT1 and MX1, but not CXCL10.
Pg alone did not affect IIG expression. Interestingly, Pg appeared to have

different effects on IIG induction in female vs. male PBMCs. In female
PBMCs, there was a trend toward increased expression of CXCL10 (p =
0.09), MX1 (p = 0.26) and IFIT1 (p = 0.40). In male PBMCs, Pg
inhibited induction of MX1 (p = 0.27) and IFIT1 (p = 0.40), but had no
discernable effects on CXCL10.

Conclusion: Pg may regulate IIG induction and IFN-a signaling in
human leukocytes. Consistent with our hypothesis, Pg exposure inhibited
IIG induction, but this effect was restricted to male PBMCs. In female
PBMCs, Pg had the unexpected effect of increasing IIG induction. Thus,
inhibition of IFN-a signaling by Pg in leukocytes is unlikely to be
involved in protection of women against SLE. However, Pg may inhibit
this pathway in men, highlighting a potentially important sexual dimor-
phism in immune functions related to SLE. This research is supported by
NIH grants AR007108 and AI073739.
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Temperature Sensitive Transient Receptor Potential Channels in Human
Peripheral Blood Mononuclear Cells Enhance the LPS-Mediated Cyto-
kine Response. Monique Stoffels, Lonneke M. Elders, Heleen D. de Koning,
Jos W. M. van der Meer and Anna Simon. Radboud University Nijmegen
Medical Centre, Nijmegen, Netherlands

Background/Purpose: Exposure to cold can induce an exaggerated
inflammatory response in a number of disorders. One of these is the
hereditary autoinflammatory syndrome cryopyrin-associated periodic
syndrome (CAPS), in which NLRP3-mutations cause a very diverse
clinical phenotype of inflammation. Particularly patients with the subtype
familial cold induced autoinflammatory syndrome (FCAS) are uniquely
sensitive to cold exposure. Cold triggers an urticarial rash, fever, joint pain
and systemic inflammation. Another example is idiopathic cold urticaria.
It is unknown how the inflammatory system senses cold. Neurons are
known to sense temperature through certain transient receptor potential
(TRP) channels. In the present study we aimed to explore how inflam-
matory cells sense cold.

Methods: Quantitative real-time polymerase chain reaction assays for
mRNA analysis of three known TRP channels, and Western Blot for TRP
protein levels were done in several human-derived cell lines and primary
cells. Peripheral blood mononuclear cells (PBMCs) were incubated with
LPS and menthol, a known stimulus of TRP melastatin subfamily member
8 (TRPMS). Cytokine concentrations in culture supernatants were de-
tected by Enzyme-linked immunosorbent assay (ELISA).

Results: PBMCs express the ‘cool’ menthol receptor TRPMS and the
noxious cold receptor TRP subfamily A (ankyrin-like) member 1
(TRPAL), as well as the close relative ‘hot’ capsaicin receptor TRPV1 at
the RNA level. TRPMS8 protein was detected by western blot in fibroblast
and Epstein-Barr virus transformed lymphoblast cell lines. PBMCs
preincubated with menthol show increased interleukin-1 beta (IL-1pB)
secretion in response to LPS, compared to LPS stimulation only. Stimu-
lation with menthol alone did not result in an inflammatory response.

Conclusion: Human PBMCs express the temperature sensitive TRP
channels TRPA1, TRPV1 and TRPMS. Ex vivo stimulation of PBMCs with
menthol results in an increased inflammatory response to LPS. We hypoth-
esize that in vivo cold exposure results in a modulated inflammatory response,
through activation of temperature sensitive ion channels. Our results suggest
that temperature sensing is not only important in the nervous system, but also
plays a direct role in innate immunity.
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Synergy Between Adiponectin and Interleukin-1f3 on the Expression of
Interleukin-6, Interleukin-8, and Cyclooxygenase-l in Flbroblast-lee
Synovmcytes Yeon- Ah Lee’, Sang-Hoon Lee?, Hyung-In Yang?, So Mi
Kim', Seung-Jae Hong', Myung Chul Yoo and Kyoung Soo Kim'. 'Kyung
Hee Umvers1ty, Seoul, South Korea, Kyung Hee Umversny Hospital at
KANGDONG, Kyung Hee University, Seoul, South Korea, *Kyung Hee
University Hospital at KANGDONG, Seoul, South Korea

Background/Purpose: To determine whether adiponectin may have
synergistic effects in combination with the proinflammatory cytokine inter-
leukin (IL)-1b regarding the production of proinflammatory mediators during
arthritic joint inflammation.

Methods: Synovial cells from rheumatoid arthritis (RA) patients were
treated with adiponectin, IL-1b, and their combination for 24 hours. Culture
supernatant was collected and analyzed by enzyme-linked immunosorbent
assay for levels of IL-6, IL-8, prostaglandin E, (PGE,), vascular endothelial
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growth factor (VEGF), and matrix metalloproteinases (MMPs). Adiponectin-
mediated intracellular signaling pathways were investigated to elucidate the
molecular mechanisms underlying their synergy. The association of proin-
flammatory mediators with adiponectin was investigated in the synovial fluid
of arthritis patients.

Results: Adiponectin functioned synergistically with IL-1b to activate
IL-6, IL-8, and PGE, expression in RA fibroblast-like synoviocytes; Levels of
VEGF, MMP-1, and MMP-13 were not synergistically stimulated. Adiponec-
tin appears to activate gene expression through the IkB signaling pathway.
However, adiponectin and IL-1b did not synergistically support the degrada-
tion of 1kB-a or the nuclear translocation of NF-kB. Synergistically increased
gene expression was significantly inhibited by MG132, an NF-kB inhibitor.
Supporting the in vitro results, IL-6 and IL-8 levels were positively associated
with adiponectin in synovial joint fluid from patients with RA, but not
osteoarthritis (OA)

Conclusion: Adiponectin and IL-1b may synergistically stimulate the
production of proinflammatory mediators through unknown signaling path-
ways during arthritic joint inflammation. Adiponectin may be more important
to the pathogenesis of RA than previously thought.
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The Discordant Impact of IL-1 Signaling on Experimental Uveitis and
Arthritis. Holly L. Rosenzweig', Stephen R. Planck', April L. Woods',
Jenna S. Clowers®, Martin J. Nicklin® and James T. Rosenbaum'. 'Oregon
Health & Science University, Portland, OR, *Veterans Affairs Medical
Center, Portland, OR, *University of Sheffield, United Kingdom

Background/Purpose: Uveitis, or inflammatory eye disease, is an extra-
articular manifestation of many systemic autoinflammatory diseases involving the
joints. The importance of IL-1 in many arthritic diseases is apparent from the
effectiveness of Anakinra (recombinant IL-1 receptor antagonist, IL-1RA) ther-
apy. Yet, very little work has investigated the extent to which IL-1 signaling or
IL-1RA influences the onset and/or severity of uveitis. The purpose of this study
was to elucidate the impact of IL-1R1 and IL-1RA on murine uveitis.

Methods: The onset and severity of uveitis was monitored by histology
and intravital videomicroscopy out to 20 weeks of age and compared to the
progression of spontaneous arthritis within the ankles and knees of naive
IL-1RA deficient mice or in mice previously administered an intraperitoneal
injection of 25 ug LPS at 8 weeks of age. Expression levels of IL-1R1 and
its negative regulators (IL-1RA, IL-1RII, IL-1RAcP, SIGIRR) were analyzed
in ocular compared to joint tissues. Differences in uveitis induced by
intraocular injection of LPS in mice lacking IL-1R1 or IL-1RA were assessed.

Results: Deficiency in IL-1RA predisposes to arthritis, which is exacer-
bated by prior systemic LPS exposure. The mouse eye, however, remains
unaffected by inflammatory disease despite the progressive arthritis or prior
systemic LPS exposure. Tissue-specific expression patterns for IL-1RA and
regulators of IL-1R1 were observed in the ankle, knee and eyes and these
appear to predict relative disease susceptibility in each tissue in that ankles are
most susceptible and eyes are least susceptible. Uveitis in mice does result
from locally administered LPS. Interestingly, IL-1RA deficiency markedly
exacerbates uveitis induced by locally admininstered LPS whereas IL-1R1
deficiency has no effect on the disease severity.

Conclusion: This study demonstrates discordance between the eyes and
joints in the extent to which IL-1RA protects against spontaneous inflamma-
tion. Nonetheless, IL-1RA plays an important role in suppressing cellular
inflammatory responses to intraocular LPS.
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The Expression of the Receptor for Advanced Glycation End-products in
Fibroblast Like synoviocytes From Rheumatoid Arthritis Patients Is
Induced by Interleukin-17. Young Ok Jung', Mila Cho?, Hae-Rim Kim?®,
Sang-Heon Leg”, Sung-Hwan Park®, Hye-Jwa Oh” and Ho-Youn Kim®. 'Seoul,
South Korea, 2Catholic Medical Univ, Seoul, South Korea, *Konkuk Univer-
sity Medical Center, Seoul, South Korea, “Konkuk University Hospital,
Seoul, South Korea, *Division of Rheumatology, Department of Internal
Medicine, School of Medicine, The Catholic University of Korea, Seoul,
South Korea

Background/Purpose: Receptor for advanced glycation end-products
(RAGE) has been implicated in the pathogenesis of arthritis. We conducted
this study to determine the effect of interleukin (IL)-17 on the expression and
production of RAGE in fibroblast-like synoviocytes (FLS) from patients with
rheumatoid arthritis (RA). The role of nuclear factor-kB (NF-kB) activator 1
(Actl) in IL-17-induced RAGE expression in RA-FLS was also evaluated.

S26

Methods: RAGE expression in synovial tissues was assessed by immu-
nohistochemical staining. RAGE mRNA production was determined by the
real-time polymerase chain reaction. Act-1 short hairpin RNA (shRNA) was
produced and treated to evaluate the role of Act-1 on RAGE production.

Results: RAGE, IL-17, and Act-1 expression increased in RA synovium
compared to osteoarthritis synovium. RAGE expression and production
increased by IL-17 and IL-1b (*P < 0.05 vs. untreated cells) treatment but not
by tumor necrosis factor (TNF)-a in RA-FLS. The combined stimuli of both
IL-17 and IL-1b significantly increased RAGE production compared to a
single stimulus with IL-17 or IL-1b alone (P < 0.05 vs. 10 ng/ml IL-17).
Act-1 shRNA added to the RA-FLS culture supernatant completely sup-
pressed the enhanced production of RAGE induced by IL-17.

Conclusion: RAGE was overexpressed in RA synovial tissues, and
RAGE production was stimulated by IL-17 and IL-1b. Act-1 contributed to
the stimulatory effect of IL-17 on RAGE production, suggesting a possible
inhibitory target for RA treatment.
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Interleukin 17 Increased Cadherin 11 Expression in rheumatoid Arthri-
tis. Young Eun Park', Seong Hu Park® Seung Geun Lee?, Seung Hoon
Baek®, Geun Tae Kim®, Jun Hee Lee’, Joung Wook Lee®, Mi La Cho’ and
Sung 1l Kim'. 'Pusan National University Hospital, Busan, South Korea,
Pusan Nationl University Hospital, Busan, South Korea, *Pusan National
University Yangsan Hospital, Yangsan, South Korea, “Kosin University
Gopsel Hospital, Pusan, South Korea, *Ilsin Christian Hospital, Pusan, South
Korea, “Busan st. Mary’s Medical Center, Busan, South Korea, "The
Rheumatism Research Center, Catholic Research Institute of Medical Sci-
ence, The Catholic University of Korea, Seoul, South Korea

Background/Purpose: IL-17, produced from Th17 cells, plays important
roles in synovial inflammation and joint destruction of autoimmune experi-
mental arthritis model and rheumatoid arthritis (RA). Cadherin 11 is ex-
pressed primarily on synovial fibroblasts (FLS) in the synovium, and
promotes invasive behavior of FLS in chronic synovitis and rheumatoid
arthritis. Cadherin 11 expression is regulated by mediators of inflammation.
The purpose of this study was to examine the effect of [L-17 on the expression
of cadherin 11 in RA synovium.

Methods: Synovial tissue specimens were isolated from 4 RA and
osteoarthritis (OA) patients who were undergoing total knee replacement
surgery. IL-17 and Cadherin 11 expressions were examined in synovium of
patients with RA and osteoarthritis (OA) by immunohistochemistry. The
expression of cadherin 11 were also examined from IL-17 stimulated FLS of
RA patients with or without cell signal pathway inhibitors such as partheno-
lide (NK-kB inhibitor) and SP600125 (JNK inhibitor).

Results: Cahderin 11 and IL-17 expressing cells were more abundantly
distributed in RA synovim compared to OA synovium (A). In cultured RA
FLS, the mRNA and protein levels of cadherin 11 were measured by RT-PCR
(B), real-time PCR (C), western blot (D) and cell stain (E), and increased by
IL-17 stimulation. The enhancement of IL-17 expression was blocked by
NFkB inhibitor, but not JNK inhibitor (K).
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Conclusion: IL-17 induced increases of synovial cadherin 11 expression
might be involved in joint inflammation and destruction of RA.
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Type-1 Interferon Does Not Directly Impair Endothelial Cell Function
in Vitro: Implications for Cardiovascular Models of Systemic Lupus
Erythematosus. John A. Reynolds', David W. Ray', Terence O’Neill',
M. Yvonne Alexander' and Ian N. Bruce®. 'The University of Manchester,
Manchester, United Kingdom, A, Manchester, United Kingdom

Background/Purpose: Systemic Lupus Erythematosus (SLE) is associ-
ated with a significantly increased risk of cardiovascular disease (CVD).
Type-1 interferon (IFN) is the dominant inflammatory cytokine in SLE and
IFN treatment can induce endothelial dysfunction in patients with viral
hepatitis. Furthermore, IFN impairs the function of endothelial progenitor
cells (EPCs) in vitro, replicating a phenotype similar to that seen in EPCs
from lupus patients. The mechanism by which IFN impairs endothelial cell
function is unknown. We aimed to determine the effect of IFN upon
endothelial cells in order to establish an in vitro endothelial model relevant to
SLE.

Methods: Human aortic endothelial cells (HAoECs) were cultured in
standard conditions. For proliferation experiments, the effect of IFNa2b was
studied either by counting cell nuclei in random fields or by MTT assay. An
Affymetrix GeneChip Human Exon 1.0 ST Array was used to determine
changes in gene expression at 6 hours following addition of IFNa2b. Nitric
oxide bioavailability in the cell culture supernatant was measured using a
Griess assay (total nitrate and nitrite) at 6 and 24 hours. The ability of
HAOECs to form capillary networks in Matrigel at 18 hours and in type-1 rat
tail collagen gels at up to 48 hours was studied in the presence or absence of
IFNa2b.

Results: [FNa2b at concentrations of 0.1-100ng/ml had no effect on
HAOEC proliferation measured by either cell count or MTT assay at up to 72
hours (n=3 for each). The expression of 164 genes was significantly changed
(>2-fold change, q<<0.2) by the addition of 10ng/ml IFNa2b at 6 hours.
These genes were primarily those previously reported to be regulated by
IFN« or those involved in cellular response to virus (e.g. IFIT1, IFI44L, MX1
and CXCL10).

Nitric oxide availability was not changed at up to 24 hours by the addition
of IFNa2b (n=3). The formation of 2-dimensional capillary networks in
Matrigel was variable and not consistently impaired by the addition of
10ng/ml IFN. Furthermore the development of 3-dimensional networks in
collagen was not disrupted by the addition of IFNa2b to either the gel or the
culture media.

Conclusion: Interferon-a2b did not affect the function of human aortic
endothelial cells in vitro. Gene expression was not influenced beyond those
genes involved in IFN signalling or in response to virus. We propose
therefore, that the reported effects of IFN on EPC function do not extend to
mature human endothelial cells. This has implications for the development of
in vitro endothelial models relevant to SLE and further work should focus
upon the role of IFN in EPC differentiation and function.
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Polymyalgia Rheumatica Has a Nocturnal Rise in Serum Interleukin-6
Which Is Almost Completely Suppressed by Nighttime Prednisone.
Samy Zakout and John R. Kirwan. University Hospitals Bristol NHS Foun-
dation Trust, Bristol, United Kingdom

Background/Purpose: Stiffness in polymyalgia rheumatica (PMR) fol-
lows a circadian rhythm. In rheumatoid arthritis (RA) morning stiffness is
linked to a nocturnal rise in interleukin-6 (IL-6) and converting morning
prednisone to a nighttime treatment (modified-release prednisone effective at
2am) led to a significant decrease in morning stiffness [1]. Previous studies of
cytokines in PMR collected data only for one time of the day [2] and the
possibility of a circadian pattern in IL-6 and the effects of glucocorticoids
have not been investigated. The purpose of the study is to determine whether
IL-6 follows a circadian rhythm in patients with newly diagnosed untreated
PMR, and to compare the effects of morning and nighttime glucocorticoids on
overnight IL-6 and morning stiffness.

Methods: 10 patients with newly diagnosed PMR were randomised to
two treatment groups with either nighttime prednisone 7mg (Lodotra) or
morning prednisolone 7mg. Hourly blood samples over 24-hours were taken
before (Night A) and after (Night B) treatment to measure IL-6. Patients were
then treated with morning prednisolone 15mg and after 2 weeks a single
measurement of IL-6 was performed at 9am (Day C). Duration of morning
stiffness was recorded on each occasion.

Results: IL-6 shows a circadian variation in PMR, with a rise during the
early hours of the morning (Figure 1, IL-6 pre-treatment). Morning pred-
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nisolone 7mg partially suppresses IL-6 and morning symptoms, compared to
subsequent treatment with 15mg. Nighttime prednisone 7mg almost com-
pletely suppresses IL-6 and morning stiffness (Figures 1 and 2).
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Conclusion: PMR, like RA, has a marked circadian variation in serum
IL-6. IL-6 and symptoms of morning stiffness are both suppressed more by
nighttime low dose glucocorticoids. This observation raises the possibility
that PMR may be controlled by lower doses of glucocorticoids given at night
compared to current conventional morning treatment.
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Early Growth Response factor—1 Mediates the Suppressive Effect of
Interleukin-1 on Peroxisome proliferator-activated Receptor Gamma
Expression in Human Osteoarthritic Chondrocytes. Sarah S. Nebbaki',
Fatima Ezzahra El Mansouri’, Nadia Zayed?, Mohamed Benderdour®, Jo-
hanne M. Pelletier?, Jean Pierre Pelletier* and Hassan Fahmi®. Osteoarthritis
Research Unit, University of Montreal Hospital Research Center
(CRCHUM), Notre-Dame Hospital, Montreal, QC, *Osteoarthritis Research
Unit, University of Montreal Hospital Research Centre (CRCHUM), Notre-
Dame Hospital, Montreal, QC, *University of Montreal Hospital Research
Centre, Sacré-Coeur Hospital, Montreal, QC

Background/Purpose: Peroxisome proliferator-activated receptor
gamma (PPARg) gamma is a ligand activated transcription factor and
member the nuclear hormone receptor superfamily. Several lines of evidence
indicate that PPARg have protective effects in osteoarthritis (OA). Indeed,
PPARg has been shown to down-regulate several inflammatory and catabolic
responses in articular joint cells and to be protective in animal models of OA.
We have previously shown that IL-1 down-regulated PPARg expression in
OA chondrocytes. In the present study we will investigate the mechanisms
underlying this effect of IL-1.

Methods: Chondrocytes were stimulated with IL-1, and the level of
PPARg and Egr-1 protein and mRNA were evaluated using Western blotting

(7]
c
=
(-3
Y
&
=
(]
<
o
3
(-3
(]
=
(-]




©
£
o
a
£
o
>
o
=
=
©
°
£
=
@Nn

and real-time reverse-transcription polymerase chain reaction, respectively.
The PPARg promoter activity was analyzed in transient transfection experi-
ments. Egr-1 recruitment to the PPARg promoter was evaluated using
chromatin immunoprecipitation (ChIP) assays. Small interfering RNA
(siRNA) approaches were used to silence Egr-1 expression.

Results: We demonstrated that the suppressive effect of IL-1 on PPARg
expression requires de novo protein synthesis and was concomitant with the
induction of the transcription factor Egr-1. ChIP analyses revealed that IL-1
induced Egr-1 recruitment at the PPARg promoter. IL-1 inhibited the activity
of PPARg promoter and overexpression of Egr-1 potentiated the inhibitory
effect of IL-1, suggesting that Egr-1 may mediate the suppressive effect of
IL-1. Finally, Egr-1 silencing with small interfering RNA blocked IL-1-
mediated down-regulation of PPARg expression.

Conclusion: These results indicate that Egr-1 contributes to IL-1-
mediated down-regulation of PPARg expression in OA chondrocytes and
suggest that this pathway could be a potential target for pharmacologic
intervention in the treatment of OA and possibly other arthritic diseases.
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Circulating cytokines in Patients with Hidradenitis Suppurativa: is there
a Clue for new Therapeutic Options? Orlando Pompei', Lorena Alvarez-
Rodriguez', Ricardo Blanco', Ignacio Villa?, Marcos Lépez-Hoyos', Marcos
Gonzalez Lopez', Hector Fernandez-Llaca', M. del Carmen Gonzalez Vela',
Carmen Bejerano', Inés Pérez-Martin' and Victor M. Martinez-Taboada'.
"Hospital Universitario Marqués de Valdecilla-IFIMAV, Santander, Spain,
*Hospital Sierrallana, Torrelavega, Spain

Background/Purpose: Hidradenitis suppurativa (HS) is a debilitating
chronic disease with a pathogenesis that remains largely unknown. Most
treatments remain empiric, are usually supportive and do not prevent the
progression of the disease. More recently, treatment with TNF antagonists has
shown promising results, that should be confirmed in well-designed clinical
trials. As new treatment options for inflammatory conditions are rapidly
appearing, the aim of the present study was to determine the cellular
phenotype and the circulating cytokine profile in patients with HS.

Methods: Intracellular cytokine production was assessed in T cells
(IFN-g, IL-2, IL-4, IL-10, IL-17) and monocytes (IL-1b, TNF-a, IL-6) by
flow cytometry in 22 patients with active HS and 18 age- and sex-matched
healthy controls (controls). Circulating cytokines (IL-12p70, IL-10, IL-8,
IL-1b, TNF-a, IL-6) were measured by Cytometric Bead Array (CBA) in 26
patients with HS and 37 controls. Four HS patients were also assessed after
treatment with TNF antagonists.

Results: No significant differences between patients and controls were
found for circulating levels of IL-12p70, IL-10, IL-8, IL-1b, and TNF-a. IL-6
was the only circulating cytokine significantly increased in patients with
active disease (p=0.001). Using flow cytometry technology, we examined
whether circulating monocytes were a major source of proinflammatory
cytokines in patients with HS. The percentage of proinflammatory cytokine-
producing cells ex vivo in patients with HS was similar to the percentage in
controls. /n vitro stimulation with LPS showed a clear response of circulating
CD14+ cells, especially in controls. The percentage of IL-6, IL-1b and
TNFa-producing cells after in vitro stimulation was significantly lower in
patients with active HS. Compared to controls, HS patients were characterized
by a decreased frequency of circulating CD3+I1FNg+ ex vivo (p=0.03). Disease
control with treatment was followed by a further decrease of circulating
CD3+IFNg+ (p=0.015). Patients with active HS showed a non-significant
increased frequency of circulating Th17 (CD4+IL17+CCR6+ and
CD4+IL17+IFN-) cells compared to controls. Disease control with treatment
was also followed by a tendency to decrease circulating Th17 cells (p=0.06).

Conclusion: To the best of our knowledge, this is the first report that
demonstrate an increase in serum levels of IL6 in patients with HS. We
hypothesize that the increased levels of IL6 found in patients with HS are not
the result of IL6 production by circulating monocytes, and it is reasonable to
assume that the major production of this proinflammatory cytokine is located
at the site of the inflammatory process or in other cell types that predomi-
nantly produce IL6.
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Differential Production of Angiopoietins-1 and -2 in Synovial Tissue of
Rheumatoid Arthritis and Psoriatic Arthritis Patients Is Associated with
Expression of Specific Putative Transcription Factors. M. Frleta, L.G.M.
van Baarsen, A.M. Grabiec, D. de Launay, M. Garrelfs, D. Gerlag, PP. Tak
and K.A. Reedquist. Division of Clinical Immunology and Rheumatology,
Academic Medical Center, University of Amsterdam, Amsterdam, Nether-
lands

Background/Purpose: The angiogenic factors angiopoietin (Ang)-1 and
-2 are differentially expressed in the serum and synovial fluid of patients with
different forms of arthritis. Ang-1 and -2 contribute to inflammation and joint
destruction in rheumatoid arthritis (RA), but the underlying mechanisms for
their differential expression and their consequences for synovial Tie2 activa-
tion are unknown. Here we conducted in silico studies to define transcription
factors (TFs) potentially involved in the regulation of Ang-1/-2 expression,
and investigated the expression of candidate TFs in correlation with Ang-1/-2
in RA and PsA synovial tissue.

Methods: /n silico analysis was conducted to identify possible TF
candidates in the Ang-1/-2 promoter region, using four different TF binding
site prediction programs. RA synovial expression of TF and Ang-1/-2 was
examined in publicly available gene expression data sets obtained from
synovial tissue biopsies of 62 RA patients. Candidate TF and Ang-1/-2
expression was characterized by quantitative PCR arrays (qQPCR) in synovial
tissue samples obtained from 6 RA and 6 PsA patients.

Results: The in silico study identified 74 candidate TFs that might bind to
Ang-1/-2 promoting regions. Analyzing correlations with Ang-1/-2 mRNA
expression in publicly available gene expression data sets revealed 34 TFs
potentially involved in Ang-1 expression and 22 TFs related to Ang-2
regulation. Further analysis by qPCR arrays identified 3 TFs significantly
downregulated in PsA compared to RA (more than 2-fold), including ESR1
(p=0.015), SOXS (p=0.004), and SOX9 (p=0.014). In RA synovial tissue,
significant correlations were observed between expression of Ang-1 and 8
TFs: FOXJ2 (r=0.94, p=0.017), HLF (r=0.94, p=0.017), LMO2 (r=1.0,
p=0.0028), NR3Cl, TCF4, HOXA4, MEF2A and YY1 (all r=0.94,
p=0.017). Ang-2 expression in RA correlated with HLF (r=0.88, p=0.033),
TCF4 (r=0.88, p=0.033), ESRI (r=1.0, p=0.0028), GATA2 (r=0.88,
p=0.033), and JUN (r=0.88, p=0.033).

Conclusion: We have observed significant upregulation of a number of
TFs involved in Ang-1/-2 regulation in RA compared to PsA synovial tissue.
Further analyses of the cellular mechanisms driving expression and activation
of these TFs in synovial tissue may provide a greater understanding of stimuli
responsible for initiating angiogenesis in RA and PsA.
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Development of a Collaborative Rheumatology and Orthopedic Muscu-
loskeletal Ultrasound Training Program. Minna J. Kohler', John S.
Reach', Janine Evans', Lawrence D. Weis', Joseph E. Craft’ and Liana
Fraenkel'. 'Yale University School of Medicine, Veterans Affairs Connect-
icut Healthcare System, New Haven, CT, *Yale University School of
Medicine, New Haven, CT

Background/Purpose: Interest in musculoskeletal ultrasound (MUS)
training by rheumatologists has grown as a tool to facilitate personalized
point-of-care diagnostic testing and treatment. Over the past decade, MUS
training has been popular in Europe, and there is now increasing demand by
American rheumatologists to obtain training. At this time, no formal training
curriculum is required in U.S. theumatology fellowship programs, and lack of
MUS-trained rheumatology faculty often impedes the ability for fellows to
become proficient in using MUS.

Methods: We describe the development and implementation of a novel,
collaborative rheumatology/orthopedic MUS training program at a single
academic medical center. The program was developed in conjunction with an
orthopedist with advanced training in MUS, access to an ultrasound (US)
machine, and clinics that provide care for patients with osteoarthritis and soft
tissue rheumatism.

Results: The training program consists of 1) weekly, /2 to 1 day
faculty-mentored MUS injection clinic, 2) instructional didactic sessions,
3) monthly hands-on didactic practice sessions, and 4) options to participate
in a web-based fellows ultrasound training program (USSONAR) and the
American College of Rheumatology MUS course for further training in
rheumatology-focused MUS applications. In the MUS clinic, rheumatology
fellows and orthopedic residents consecutively evaluate patients referred for
musculoskeletal pain, willing to seek a corticosteroid injection if clinically
indicated. All patients are evaluated by a fellow/resident under direct faculty
supervision by our MUS expert. The clinic consists of half hour appointments
in which the patient is clinically evaluated and diagnostic US or US-guided
injection is performed. Instructional didactic sessions review basic physics
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principles of US, function of basic controls on an US machine, and methods
to optimize an US image. Monthly hands-on didactic training sessions review
anatomy and ultrasound scanning protocols. Fellows/residents also practice
US needle-guidance training with phantom models. The program additionally
supports clinical research projects. To allow adequate mentored, hands-on
ultrasound time, two fellows/residents per clinic can be trained over a year.

Conclusion: Development and implementation of a MUS clinic is
feasible with an ultrasound expert, ultrasound machine, and patients who
benefit from MUS point-of-care. The collaborative MUS program is benefi-
cial to the education of both rheumatology fellows and orthopedic residents.
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Educational Efficacy and Durability of Knowledge Gained From a
Module on Gout. Bernadette C. Siaton', John S. Sundy', Sanjay Garg®,
Christopher G. Meyer® and Lisa G. Criscione-Schreiber'. 'Duke University
Medical Center, Durham, NC, *Center for Arthritis and Rheumatism, Fay-
etteville, NC, 3Asheville Arthritis Ctr, Asheville, NC

Background/Purpose: With the projected shortage of rheumatologists,
primary care providers will be expected to manage patients with common
rheumatologic disorders. We aimed to create a validated educational product
including a pre- and post-test about gout, assess the efficacy of this product in
improving knowledge, and test the durability of acquired knowledge. We
compared the efficacy of this educational product when delivered in live
didactic sessions vs. on-line as a PowerPoint presentation. The test was
designed to assess both knowledge gained and learners’ confidence in their
knowledge.

Methods: We obtained IRB exemption to perform this study that included
Internal medicine (IM) and family medicine (FM) trainees at Duke Univer-
sity. We validated the pre- and post-test questions for relevance and clarity.
Baseline knowledge was assessed via a pre-test on Blackboard, followed by
the educational intervention, a module about gout. The module was either
attended as a live lecture or the PowerPoint presentation was viewed online.
The educational module included gout pathophysiology, clinical presentation,
and therapeutic management. Immediate post-testing was performed. To
assess knowledge durability, participants took the same post-test 6 months
after the educational intervention. Six-month scores were compared to pre-
and post-test scores. We also measured confidence in test answers at all time
points. Data regarding method of didactic delivery (live vs. on-line), post-
graduate year (PGY), and training program (IM vs. FM) was collected, and
subgroup analyses were performed. The students’ t-test was used to compare
groups. ANOVA testing was used for PGY subgroup analysis; all other
subgroup comparisons used Wilcoxon-Rank sum tests.

Results: Sixty-two learners completed paired pre- and post-tests for
analysis. 28 learners completed the 6 month post-test. Test results from
participants with incomplete data were eliminated from analysis. Post-test
scores were significantly higher than pre-test scores (210.0 out of 260 possible
points (pts) vs. 147.3 pts, p<0.001). The delivery method (live vs. on-line)
did not affect scores. PGY3 had higher baseline knowledge and lower
knowledge gains than PGY1 trainees (p=0.02). While IM trainees’ baseline
scores were higher than FM trainees’ (151.4 pts vs. 119.7pts, p<<0.002) both
groups had similar score increases (p=0.60). Six-month test scores (177.3
pts) were lower than post-test scores (p<<0.001), and higher than pre-test
scores (p<<0.001). Subgroup analysis showed higher knowledge retention for
PGY3 trainees compared to PGY1 (—16.8 pts vs. —45.6 pts, p=0.03). IM
and FM trainees demonstrated similar decreases in scores (p=0.63). Impact
of didactic delivery on durability of knowledge was not analyzed. Attrition
rate at 6 months was 55%.

Conclusion: Test scores significantly increased after the educational
intervention, and increases persisted for 6 months with some decline. Higher
PGY level was associated with higher knowledge retention. The mode of
presentation did not appear to impact knowledge gained. We are enhancing
the module for further on-line distribution. Testing how successful comple-
tion of this module informs clinical practice is a topic for future study.
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Twitter and Rheumatology Based Medical Education — Analysis of the
First 100 Followers. Christopher E. Collins. Washington Hospital Ctr,
Washington, DC

Background/Purpose: Twitter is a social networking and microblogging
service which enables its users to send and read messages called tweets
(text-based posts of 140 characters or less). Users can “follow” a particular
person or group and subscribe to their Twitter feed. Numerous groups utilize

Twitter as a means of communicating with interested individuals and the
emergence of Twitter in the world of healthcare is gaining popularity. Users
range from professional medical organizations, healthcare advocacy groups,
individual healthcare providers, medical trainees and patients. There are
numerous Twitter accounts specific to the field of rheumatology as well as to
medical education, however there are few profiles dedicated to both.
@RheumPearls was created in March of 2011 to tweet rheumatology based
medical “pearls of wisdom” geared towards medical trainees and physicians
interested in rheumatology. In order to understand who was following
@RheumPearls as well as ascertain if the target audience (medical trainees
and physicians) was being reached, an analysis of the first 100 followers was
conducted.

Methods: The first 100 followers of @RheumPearls was analyzed for the
nature of the account (individual, patient, medical trainee, physician, medical
organization, or healthcare advocacy group) and the geographic location of
the user. Since one of the methods for attracting followers to a particular
Twitter feed is through the phenomenon of “I follow you, you follow me”,
and given that several of the followers of @RheumPearls were likely obtained
through this method, a second analysis was conducted just on the followers
which discovered @RheumPearls through other means (n=75).

Results: The largest group of followers was physicians (23%) of whom
61% where rheumatologists. Patients with self identified rheumatic conditions
were next representing 20% of the followers (lupus and rheumatoid arthritis
being the most common diagnosis). Professional medical organizations
accounted for 18% and self identified medical trainees (medical students and
residents) 11%. The remaining identified groups were healthcare advocacy
groups, individuals with interests in medical education and healthcare, and
unknown individuals representing 9%, 7%, and 12% respectively. When
looking just at followers who @RheumPearls did not follow first (n=75), the
percentages of medical trainees, patients, and individuals all increased
whereas physicians and medical organizations decreased. Geographically,
followers from North American (predominately US) represented 65.5% of the
cohort with Europe being the next most common (14.5%). Africa, South
America, Australia, and Asia were also represented (3%, 1%, 3%, and 5.5%
respectively).

Conclusion: @RheumPearls is a Twitter feed broadcasting rheumatology
based medical education directed towards medical trainees and physicians,
but available to everyone. An analysis of the first 100 followers suggests that
with medical trainees and physicians representing 34% of the cohort, this goal
is being achieved. The diversity of the followers as well as an extensive
geographic distribution also suggests a wide appeal for rheumatology based
education.
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Arthrocentesis Training Using a Knee Simulation Model. Jordan E.
Brodsky, Erin P. Patton and Harry D. Fischer. Albert Einstein College of
Medicine at Beth Israel Medical Center, New York, NY

Background/Purpose: Arthrocentesis training is a necessary part of the
skill set required for Internal Medicine residents. The American Board of
Internal Medicine requires that all candidates demonstrate competency in the
performance of this procedure. Unfortunately, residents may have limited
exposure to patients requiring this procedure and alternative training methods
may be needed. The ACGME supports the use of simulation models for the
training of Internal Medicine residents. We studied the benefit of using a
specialized knee mannequin for simulation training of arthrocentesis.

Methods: We developed a program for simulation training in arthrocen-
tesis. The goal was to assess whether such a program is beneficial in acquiring
the skills needed to perform the procedure. Internal Medicine residents were
given a didactic lecture on the principles of joint aspiration. This was followed
by hands on training by all participants using a simulated knee joint
(Sawbones — Pacific Research Labs Inc, Vashon Island, WA). This knee
model is equipped with an electric buzzer. When the procedure is correctly
performed, the buzzer provides immediate feedback. All participants com-
pleted an anonymous questionnaire on arthrocentesis before and after the
training session.

Results: 41 Internal Medicine residents, PGY1-13, PGY 2-10, PGY 3-8,
PGY 4-1 as well as 9 medical students, participated. 64.4% were male and
36.4% were female. Only 9.8% of those surveyed felt that they were
adequately trained in medical school in arthrocentesis. Preparedness to
perform arthrocentesis was measured on a scale of 1, being the least prepared,
to 10, being the most prepared. Preprogram preparedness averaged 3.36 and
post program preparedness rose to 6.95 (p<0.001). Similarly, preprogram
confidence in performing arthrocentesis measured 2.75 and post program
confidence rose to 6.82 (p<<0.001). Prior to simulation training, 56.1% felt
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reluctant to perform a needed arthrocentesis, which decreased to 31.7%
following the training (p-value=0.0124).

Conclusion: The use of a knee simulation model to train Medical Students
and Internal Medical residents in the performance of arthrocentesis was studied.
This training increased the participants’ confidence, preparedness, and comfort in
performing the procedure. When there are a limited number of patients requiring
arthrocentesis available to train residents in this procedure, the use of a simulation
knee model appears to be a valuble alternative.

87

Evaluation of a Novel Educational Method: The Rheumatology Tool-
box. Richard Conway', John J. Carey', Ronan Kavanagh® and Robert J.
Coughlan'. 'Galway University Hospitals, Galway, Ireland, Galway Clinic,
Galway, Ireland

Background/Purpose: Management guidelines for many rheumatic diseases
are published in specialty rheumatology literature but rarely in general medical
journals. Musculoskeletal disorders comprise 14% of all consultations in primary
care. Formal post-graduate training in rheumatology is limited or absent for many
primary care practitioners. Demand for rtheumatology care exceeds supply in
many countries, a problem expected to increase in the coming decades. Primary
care practitioners can be trained to effectively treat complex diseases and have
expressed a preference for interactive educational courses.

Our aim was to evaluate a novel educational method for disseminating
current knowledge on rheumatology disorders to primary care practitioners.

Methods: The Rheumatology Family Practice Toolbox is designed as an
intensive 1/2 day course designed to offer up to date information to primary
care practitioners on the latest diagnostic and treatment guidelines for
common rheumatic diseases including early inflammatory arthritis, gout,
ankylosing spondylitis, back pain, osteoporosis, fibromyalgia and osteoarthri-
tis. The course structure involved a short lecture on each topic and 3 short
practical workshops on arthrocentesis, joint injection and DXA interpretation.
Participants evaluated their knowledge and educational experience before,
during and after the course rating aspects on a 5-point Likert scale.

Results: 32 primary care practitioners attended, who had a mean of 15
years experience in their specialty. 66% completed all 3 course assessments.
The mean number of educational symposia they attended in the previous 5
years was 15, with and average of <1 in theumatology. 100% of respondents
agreed believed course participation had significantly changed their practice.
Participants stated the toolbox improved their knowledge of, and confidence
in diagnosing and managing common rheumatologic disorders, and would
improve the quality of their care and referrals, Table 1.

Table 1. Comparison of the pre and post course confidence of course participants
for diagnosing and managing common rheumatic disorders.

Diagnosis Management
Condition  Pre-course Post-course Condition Pre-course Post-course

Osteoarthritis 80% 95% Osteoarthritis 60% 95%
Fibromyalgia 20% 57% Fibromyalgia 16% 52%
Gout 72% 95% Gout 68% 100%
Inflammatory 52% 86% Inflammatory 16% 76%

Arthritis Arthritis
Osteoporosis 80% 95% Osteoporosis 68% 86%
Back Pain 64% 90% Back Pain 56% 86%
Ankylosing 12% 86% Ankylosing 8% 67%

Spondylitis Spondylitis

Conclusion: Post-graduate training in rheumatic diseases is uncommon in
primary care. The Rheumatology Toolbox is an effective educational method
for disseminating current knowledge in rheumatology to primary care
physicians and improved participant’s self-assessed competence in diagnosis
and management of common rheumatic diseases. Further studies are needed
to determine whether this improves the quality of patient care and rheuma-
tology referrals.
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The Gait, Arms, Legs & Spine Exam: An Effective Screening Tool for
Rheumatoid Arthritis When Used by Family Physicians and Nurse
Practitioners. Karen A. Beattie, Norma J. MacIntyre and Alfred A. Cividino.
McMaster University, Hamilton, ON

Background/Purpose: Early referral to a rheumatologist for diagnosis of
rheumatoid arthritis (RA) and initiation of appropriate treatment is critical.

However, recognition of RA signs and symptoms in primary care remains a
major challenge. The purpose of this study was to evaluate the sensitivity and
specificity of the GALS (gait, arms, legs & spine) examination when used by
family physicians and nurse practitioners to screen for signs and symptoms of
RA

Methods: Participating healthcare professionals (HCP), including 2
rheumatologists, 3 family doctors (FDs) and 3 nurse practitioners (NPs), were
trained to perform the GALS exam and record their findings by viewing an
instructional GALS DVD and attending a hands-on training workshop. One
week after training, HCP performed the GALS on 41 study participants
recruited through local rheumatology practices. Twenty participants had
previously been diagnosed with RA while the remaining 21 participants had
never been diagnosed with RA. Study participants were divided into two
groups (A & B) such that approximately half of the participants in each group
had RA. Those in Group A were assessed by 1 rheumatologist, 1 FD and 2
NPs while those in Group B were assessed by 1 rheumatologist, 2 FDs and 1
NP. HCPs recorded gait abnormalities, abnormalities of the movement or
appearance of the arms, legs and spine and, ultimately, whether a diagnosis of
RA was suspected. HCP were blinded to the medical history of the
participants and were unaware that half of the study participants had
previously been diagnosed with RA. Sensitivity and specificity were calcu-
lated for each HCP to determine the ability of the FDs and NPs to screen for
RA signs and symptoms using the GALS when compared to the rheumatolo-
gists’ screen on the study day.

Results: When compared to the rheumatologists’ suspected diagnosis of
RA based on the GALS examination findings on the study day, sensitivity for
each of the 3 FDs was 60%, 80% and 100% while the specificity for each was
82%, 82% and 70%, respectively. Sensitivity for each of the 3 NPs was 60%,
80% and 90% while the specificity was 100%, 80% and 73%, respectively.

Conclusion: These results suggest that the GALS exam may be a useful
screening tool for RA when used by FDs and NPs working in the primary care
setting. Differences in level and type of clinical experience may contribute to
the variations observed. The merits of introducing the GALS exam into
primary care curricula should be explored.
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Effects of Simulated Joint Aspiration Training on Self-Confidence.
Jefferson R. Roberts', Jess D. Edison?, Elizabeth A. Mewshaw? and Jeffrey
Mikita®. 'Walter Reed Army Medical Ctr, Chevy Chase, MD, *Walter Reed
Army Medical Ctr, Washington, DC, *Senior Author, Washington, DC

Background/Purpose: Musculoskeletal problems encompass 23% of
primary care visits and affects 43 million people in the United States.
Arthrocentesis among medical providers is on the decline with 74% practic-
ing this procedure in 1986 compared to 54% in 2006. Many medical training
programs require three joint procedures for graduation, a requirement recently
recommended by the American Board of Internal Medicine. In the setting of
this requirement, only 15% of graduating trainees report confidence with
arthrocentesis. Joint aspiration and injection are traditionally taught on an
informal basis to medical providers during training. Our objective is to
determine if the educational tool of joint simulation for needle aspiration
improves self-confidence scores among medical providers.

Methods: A pre and post elective, anonymous survey was administered to
medical providers who attended a one hour joint simulation workshop during
a regional American College of Physicians annual scientific meeting. Knee
and shoulder simulators were utilized as educational tools. Using a 10-point
Likert type scale, respondents indicated their self-confidence in performing
needle aspiration of the knee and shoulder. Medicine internists, subspecialists
and trainees were surveyed. Data were compared using Wilcoxon rank sum
test. The protocol for this study was approved by the department of clinical
investigation at our institution.

Results: Twenty-five pre-joint simulation surveys and 23 post-joint
simulation surveys were completed. Approximately half of the respondents
were internal medicine staff and trainees and the other half encompassing
various internal medicine subspecialists. Self-confidence in performing shoul-
der aspiration pre and post joint simulation improved significantly (mean
scores 4.6+/—2.8 and 7.3+/—2.0 respectively; p<<0.001). Self-confidence in
performing knee aspiration pre and post joint simulation did not improve
significantly (mean scores 6.5+/—3.0 and 8.0+/—1.6 respectively; p=0.14).
The need for additional shoulder simulation training pre and post shoulder
joint simulation improved significantly (mean scores 7.9+/—2.6 and 5.6+/
—2.2 respectively; p<<0.001). The need for additional knee simulation
training pre and post knee joint simulation training did not improve signifi-
cantly (mean scores 6.3+/—3.4 and 4.9+/—2.4 respectively; p=0.14). All
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participants scored joint simulation as a useful teaching tool with a mean
score of 9.0+/—.80.

Conclusion: Simulated arthrocentesis training improves procedural con-
fidence and proves useful among internal medicine staff and trainees. Among
participants of a one hour joint simulation workshop, shoulder training
significantly improved self-confidence scores, where there was a trend
towards improved self-confidence in knee arthrocentesis. Musculoskeletal
simulation training proves useful as a teaching tool among internal medicine
staff and trainees.
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Increasing Rheumatology Exposure to Internal Medicine Residents in
the Setting of Limited Resources: Evaluation of A Web-Based Image of
the Month. Steven J. Katz. University of Alberta, Edmonton, AB

Background/Purpose: Previous studies have demonstrated poor muscu-
loskeletal abilities of internal medicine residents when compared to other
medical subspecialties. Further, a lack of theumatology exposure is associated
with this ability, with increased exposure being linked with improved ability.
However, theumatology manpower and resources remain limited to facilitate
this.The internet may provide a solution to improve rheumatology exposure
while using available resources efficiently.

Methods: An Image of the Month webpage was established in July 2010
on the www.EdmontonRheumatology.com website, a site representing rheu-
matologists in Edmonton, Alberta, Canada. Each month, a rheumatologist
was responsible for posting a new image with a question which could be
answered and submitted online by University of Alberta Internal Medicine
residents. At the end of each month, a token book prize was awarded
randomly to a correctly submitted respondent. One year data was analyzed to
determine the change in rheumatology exposure for internal medicine
residents and the resources required to implement this program.

Results: The Image of the Month webpage has posted images monthly for
12 months. There was no cost to implement the program as the website
already existed and there was pre-existing funding for the book prize. The
rheumatologist required no more than 15 minutes monthly to administer the
contest. The webpage had over 700 unique visits. Out of 80 internal medicine
residents, 46 participated at least once out of 12 possible images, with 34
having multiple entries. The average participation per resident was 3.6 times
(range 1-11). 25 residents completed a theumatology rotation over this time,
of which 13 submitted an answer at least once. This means 33 residents received
rheumatology exposure over the twelve months that may not have otherwise.

Conclusion: The Image of the Month webpage successfully improves
rheumatology exposure with minimal resources required. Further study is
necessary to determine the impact this exposure may have on MSK abilities
of internal medicine residents.
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Advocacy in Rheumatology: Implications for Medical Education Based
on a Focused Literature Review. Jellena Wong and Mala Joneja. Queen’s
University, Kingston, ON

Background/Purpose: Advocacy in healthcare is a critical element of
social accountability and a key competency in physician training as defined
by the CanMEDS roles. Patient advocacy can be defined as the use of the
physician’s resources and expertise to enhance the patient’s quality of life.
Few models for teaching advocacy skills to physicians in training are
available. The history and development of patient advocacy in rheumatic
disease can serve as the basis for the development of a teaching model for
residents and medical students. With this in mind, the purpose of this review
was to: 1) Review the literature with respect to advocacy and rheumatic
disease 2) Describe connections in the literature with respect to teaching
advocacy in medical education 3) Based on our findings, propose a model for
teaching advocacy skills to medical students and residents.

Methods: Two separate MESH keyword searches were conducted of
Ovid Medline. The first search used “Patient advocacy” (MeSH) AND
“Arthritis/Rheumatoid/or Arthritis, Psoriatic/ or Arthritis/ or Arthritis, Reac-
tion” (MeSH) with no date restriction. The second Medline search used
“Patient advocacy” (MeSH) AND “Education, Medical” (MeSH) with date
restriction from 1996 to present. Further articles were obtained from the
reference lists of these articles.

Results: Twenty-four relevant articles and one book were identified based
on the two literature reviews. The review of literature on patient advocacy and
rheumatic disease identified five broad themes including: 1) self-
management, 2) the four psychosocial theories of chronic disease, 3) the
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advocacy group movement, 4) the Patient Education Model, and 5) specific
areas unique to rheumatic disease. The review of the literature on advocacy
and medical education identified three different themes including: 1) clinical
bioethics and medical ethics, 2) social responsibility, and 3) communication.
There is overlap in the literature emphasizing the importance of the role of the
physician in educating patients in order to empower patients and promote the
self-management of disease.

Conclusion: The literature addressing advocacy in rheumatic disease
combined with the literature on advocacy in medical education supports a
model of advocacy where the physician has a pivotal role in the education of
patients about their condition and associated management strategies. Medical
students and residents should be trained to speak to patients in non-medical
language, facilitate patient education and provide a scaffolding for self-
management strategies. Rheumatology, with its history of promoting self-
management and the Patient Education Model, can be a leader in educating
future physicians in advocacy in health care.
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The Impact of An Intensive Rheumatology Teaching Programme on the
Clinical and Diagnostic Skills of Intern House Officers. L.J Durcan' and
Gaye Cunnane®. 'St James’s Hospital,, Dublin, Ireland, *St.James Hospital,
Dublin, Ireland

Background/Purpose: It has been previously shown that junior doctors
lack skill and confidence in rheumatological examination and diagnosis. This
has consequences for patient care and for subsequent recruitment to rheuma-
tology training programmes.

Methods: A dedicated 6 week rheumatology teaching programme for
Interns was devised, focussing on clinical examination, recognition of
common diseases and plain radiology. The effects on clinical skills were
evaluated. Twenty interns were assessed by questionnaire before and after the
teaching programme.

Results: Before the start of the programme, 70% of interns declared
confidence in their clinical examination of the hand while only 10% were
confident in foot examination. Thirty percent were confident in interpretation
of hand radiology. The mean number of bones they could accurately name
was 7.2 (SD 1.9) in the hand and 4.2 (SD 1.9) in the foot. Confidence in
diagnosis of nerve entrapment syndrome was 40% for the ulnar nerve and
30% for the median nerve.

All (100%) felt they could diagnose rheumatoid arthritis, 90% acute gout,
40% psoriatic arthritis, 35% chronic gout, 15% scleroderma, while none knew
how to diagnose dermatomyositis. However, when shown clinical pictures of
these diseases, they reported in the correct diagnosis in 80% for RA, 50% for
PsA, 75% for scleroderma, 75% for chronic ankylosing spondylitis and 70%
for acute gout.

After the teaching programme, !00% were confident in the examination of
the hand, 95% in the foot and 80% were confident in the interpretation of
plain films of the hands. They could name a mean of 9 hand bones (SD.96)
and 5.8 foot bones (SD.93). They felt 100% confident in the diagnosis of
median, ulnar and radial nerve palsies. 95% felt confident in the diagnosis of
PsA, 100% in RA, 100% in acute gout, 85% in chronic gout, 65% in
dermatomyositis and 85% in scleroderma.

Conclusion: Interns lack confidence in clinical examination, plain film
interpretation and diagnosis of common rheumatological conditions. A short
training programme resulted in significant improvement in all modalities
examined. It is essential to identify such deficiencies in order to develop
clinical skills and encourage knowledge of basic rheumatologic competencies
at an early stage in training.
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Hospital for Special Surgery Rheumatology Academy of Medical Edu-
cators: Planning Retreat Demonstrates a High Degree of Faculty Interest
in Teaching, a Teaching Career and Formalized Education to Increase
Competency. Jessica Berman', Juliet Aizer', Anne R. Bass', William L.
Cats-Baril?, Mary K. Crow’, Edward J. Parrish', Laura Robbins®, Jane E.
Salmon' and Stephen A. Paget'. 'Hospital for Special Surgery, Weill Cornell
Medical College, New York, NY, *University of Vermont, Burlington, VT,
*Hospital for Special Surgery, New York, NY

Background/Purpose: Academic rheumatologists are expected to teach
although very little formal educational instruction is given to faculty and
financial support and career advancement for time spent is often inadequate.
The concept of the Academy, where intellectual and financial resources are
made available to academic educators and their research, is not new, having
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been successfully implemented at UCSF and several other institutions. At the
Hospital for Special Surgery (HSS) an Education Retreat was recently
convened to discuss the feasibility of, faculty interest in and institutional
support for the formation of a Rheumatology Academy.

Methods: Faculty in the division of Rheumatology were surveyed pre-
and post-retreat regarding their opinions about education in the division,
interest in teaching, time and resources. The retreat was held for one day over
8 hours and was divided into 1) formalized didactics given by invited
educators; 2) breakout groups assigned various topics for formalizing recom-
mendations and prioritizing institutional goals; and 3) discussion regarding
the feasibility of and financial resources necessary to establish an academy at
HSS. Of the 41 individuals surveyed, 34 (83%) completed the survey pre- and
19 (46%) post-retreat. Responses ranged from 1=strongly disagree to
S=strongly agree and were anonymous.

Results: Prior to the retreat, the majority of faculty answered that they
agreed strongly or very strongly to the following questions: “I have the
interest to be a great teacher” (91%; 4.47) and “I have the commitment to be
a great teacher” (94%; 4.47). Most were “satisfied with my performance as a
teacher” (71%; 3.74). However there was less confidence that “I am an
excellent teacher” (54%; 3.70), and fewer felt that they had an “understanding
of the latest pedagogical techniques” (36%; 3.33), “the time to be a great
teacher” (pre-retreat 39%; 3.15 and post-retreat 24%; 2.59) and “the resources
and tools to teach well” (pre-retreat 32%; 3.00 and post 16%; 2.58). Few
agreed that “I have the incentives to be a great teacher” (33%; 2.97), however
a majority agreed that “if it did not negatively impact my income, [ would like
to teach more” (67%; 3.88). 4 larger number than expected agreed or strongly
agreed that “I would like to be part of an Education Academy and move along
a Clinician-Educator track” pre-retreat (42%; 3.29). Post-retreat interest in
participation in the educational activities of an Academy rose further (68%,; 3.79).

Conclusion: The HSS Rheumatology Academy aims to create a stimu-
lating academic educational environment that enhances the quality of teach-
ing and promotes teaching careers and education research. While the
pre-retreat survey indicated a high degree of faculty interest in teaching and
advancement on the Clinician-Scholar-Educator track, lack of formal educa-
tion and support were reasons given for less participation. However, surveys
highlight that enthusiasm is high regarding the ability of the Academy to
provide faculty with resources. This emphasizes the clear advantages of such
a formalized structure to achieve the rheumatology division’s heightened
educational goals and raise the importance and quality of teaching to
equivalence with clinical care and research.
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Attitudes of Pediatric Residents Regarding Musculoskeletal Evaluation
and Complaints. Ricardo Guirola', Eyal Muscal® and Jennifer L. Arnold®.
'"Texas Children’s Hospital, Houston, TX, *Baylor College of Medicine,
Houston, TX

Background/Purpose: Musculoskeletal (MSK) conditions may affect up
to 30% of children and adolescents. Adult medicine trainees and general
practitioners have expressed poor confidence in MSK knowledge and skills,
confidence and comfort level. Similar domains have not been evaluated in US
pediatric residency training programs.

The aim of this study was to evaluate attitudes regarding MSK skills and
training of pediatric residents at a tertiary care residency program. We
hypothesized that pediatric residents, like trainees in adult medicine, would: a)
have low levels of comfort performing MSK exams and b) express low
confidence in evaluating MSK complaints.

Methods: In January of 2011 pediatric residents at Texas Children’s
Hospital/ Baylor College of Medicine were sent a 16 question survey via a
link in survey monkey. Survey results were compiled over a 5 month period.
We analyzed relationships between survey responses and type of trainee
(pediatric vs. medicine-pediatric), and post-graduate year (PGY level) using
non-parametric tests of association for ordinal variables (Kendal tau-b
coefficient, T).

Results: 101 out of 161 (62.7%) pediatric residents at our institution
completed the survey. The responders included 31 (30.7%) PGY-1 residents,
36 (35.6 %) PGY-2 residents, 29 (28.7%) PGY-3 residents, and 5 (5.0%)
PGY-4 residents (all medicine-pediatric). Fifteen of the survey respondents
(14.8%) were medicine-pediatric residents. Eighty-two (82%) of responders
believed that MSK medicine was important towards their future career.
Medicine-pediatrics training was more strongly associated with this belief
(T =0.208, p=0.02). Fifty-seven (56.4%) of the residents expressed discom-
fort in performing a MSK exam. Comfort levels increased after PGY-1 year
and throughout training although these associations were not statistically
significant (T =0.133, p=0.12). Seventy (69.3%) of the residents expressed
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a lack of confidence in making diagnoses for patients with MSK complaints.
Confidence levels increased over time (maximum PGY-2 38.9 % [n=29] and
PGY-4 80% [n=5]). Associations with PGY status was statistically signifi-
cant (T=0.234, p<<0.01). Higher comfort and confidence levels of medicine-
pediatric residents were not statistically significant. Ninety-one residents
(89.1%) believed that MSK training was not adequate and indeed only 48.5%
stated previous formal MSK training. The acknowledgement of formal
training increased throughout training (maximum % in PGY-3 and PGY-4 by
65.5% and 100% respectively, T =0.326, p=0.01). Medicine-pediatric
residents (throughout all years of training) were not more likely to describe
additional formal MSK training when compared to their categorical pediatric
counterparts.

Conclusion: Pediatric trainees expressed low confidence, and discomfort
with their MSK skills. Most residents expressed inadequacy of MSK
medicine training. These negative perceptions were not ameliorated at the
completion of training. Pediatric trainees at our institution were aware of the
importance of MSK medicine and may be motivated to improve their skills.
Evaluation of the effectiveness of standardized patients and web based
modules to improve pediatric resident skills in MSK medicine is needed.
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Anatomical Basis of Rheumatologic Examination: Upper Extremity and
Cervical Region. Pablo Villasefior-Ovies', Joseph Biundo?, Juan J. Canoso?,
Simon Carette*, Francisco J. de Toro-Santos®, Cristina Hernandez-Diaz',
Robert A. Kalish®, Dennis McGonagle’, Miguel A. Saavedra-Salinas® and
José E. Navarro-Zarza®. 'Instituto Nacional de Rehabilitacion, Mexico City,
Mexico, “Luisiana State Univesity, USA, Metairie, LA, *ABC Medical
Center and Tufts University, Mexico City, Mexico, “Toronto Western
Hospital, Toronto, ON, *Complejo Hospitalario Universitario Juan Canalejo,
Universidad de la Corufia, La Corufia, Spain, *Tufts Medical Center, Boston,
MA, "University of Leeds and Leeds Teaching Hospitals, Leeds, United
Kingdom, *Centro Médico Nacional, México, Mexico, Mexican Taskforce
for the Advancement of Clinical Anatomy, Mexico, Mexico

Background/Purpose: The rheumatologic examination, which is based
on a sound internal medicine examination, focuses predominantly on the
musculoskeletal system. However, seasoned rheumatologists recognize the
importance of the neurologic and vascular examination as well. The current
survey is a group effort at listing musculoskeletal, neural and vascular
structures that may be most relevant to a successful training in, and practice
of, rheumatology

Methods: The Mexican Task Force on Clinical Anatomy (GMAC) is an
officially recognized group of the Mexican College of Rheumatology that is
comprised of 6 rheumatologists (one off site, RAK) who have had extensive
training in clinical anatomy, combined training sessions with the Mexican
School of Ultrasonography and anatomists of the National University of
Mexico (UNAM), as well as intragroup certification in clinical anatomy.
Members of this group individually listed anatomical items felt to be relevant
to the practice of theumatology. A final items list was circulated to the GMAC
members and 4 internationally recognized rheumatologists for a Delphi
exercise. Items were rated as unimportant, fairly important, moderately
important, important and very important. Consensus was reached when an
item was rated important or very important by 8 or more of the 10
participants. The original list went through 2 Delphi rounds and consensus
items were subsequently analyzed according to the structure involved,
anatomical region and possibility of identification on physical examination.

Results: The initial list had 549 items including 381 (69.3%) musculo-
skeletal (bone, joint, ligament, tendon, enthesis, fascia, bursa), 75 (13.6%)
neural, 14 (2.5%) vascular and 75 (13.6%) classified as other. At the 1
Delphi round consensus was reached in 129 items and at the 2™ round 92
consensus items were added reaching a total of 221 (40.2%) items. Of these
125 (56.5%) were musculoskeletal, predominantly muscles (47), joints (27),
bones (23) and tendons (17). Of the items that reached consensus, 62 (28%)
pertained to the hand, 53 (23.9%) to the shoulder, 45 (20.3%) to the cervical
spine and 43 (19.4%) to the elbow. Finally, 103 (46.6%) items were
considered identifiable on physical examination.

Conclusion: Given our interest in clinical anatomy our initial listing was,
if anything, over-inclusive. However, most of the participants in this exercise
are practicing rheumatologists and it was our hope that our collective
experience would be reflected in the findings. While musculoskeletal items
understandably prevailed a surprisingly high number of neural items were
considered important. This should not be unexpected given the intricate
anatomical and clinical relations between both systems.
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Impact of Subspecialty Elective Exposures on Outcomes on the Ameri-
can Board of Internal Medicine Certification Examination. Katina C.
Tsagaris', Amber Schilling', Hong Wang?, Sameer Desale?, Michael Adams'
and Victoria K. Shanmugam'. 'Georgetown University Hospital, Washing-
ton, DC, *MedStar Research Institute, Washington, DC

Background/Purpose: Medical knowledge is an Accreditation Council
for Graduate Medical Education (ACGME) core competency, which can be
measured by scores on the American Board of Internal Medicine Certification
Examination (ABIM-CE). While formalized elective curricula are known to
improve subspecialty scores on the ABIM-CE, no studies have evaluated the
impact of individual subspecialty elective exposures on resident medical
knowledge as measured by the ABIM-CE.This study was designed to
evaluate whether exposures to particular subspecialty electives impact
ABIM-CE scores.

Methods: This was a retrospective study of ABIM-CE scores and elective
exposures from residents enrolled in the Georgetown University Hospital
internal medicine residency program between 2002 and 2010. Total and
subspecialty scores (percentage of items correct) on the ABIM-CE were
compared to subspecialty elective exposures.

Results: For graduation years 2005 to 2013, 307 categorical residents
were enrolled in the Georgetown Internal Medicine residency. Of these, 4 did
not complete the residency, 29 were combined internal medicine-pediatrics
residents, 144 did not have paired elective and ABIM-CE data and 18
withheld their ABIM-CE scores. Concurrent ABIM-CE scores and elective
exposures were available for 111 residents. There were no significant
differences in age, gender, or location of medical school between annual
cohorts and none of these factors correlated with ABIM-CE scores. Rheu-
matology elective exposure was correlated with higher ABIM-CE score
(77.79 +/= 0.76 compared to 79.96 +/— 0.78, p=0.048, table 1) whereas,
none of the other subspecialty elective exposures had an association with
ABIM-CE scores. There were no significant associations between elective
exposures and total or subspecialty scores for any of the other subspecialties.
ANOVA analysis comparing ABIM-CE scores in subjects with 0, 1 and more
than 1 elective exposure in each subspecialty did not show a significant
association between repeated elective exposures and improved performance
on the ABIM-CE based either on the total percentage correct or the
subspecialty percentage correct.

Table 1. ABIM-CE total and subspecialty scores based on percent correct based
on elective exposure. (p values are based on unpaired t-test)
TOTAL % CORRECT ON ABIM-CE SUBSPECIALTY % CORRECT ON

(mean, SEM) ABIM-CE (mean, SEM)
No Elective Elective No Elective Elective
Exposure Exposure  p value Exposure Exposure  p value
RHEUMATOLOGY 77.79+/—0.76 79.96+/—0.78 0.048  78.82+/—1.4 82.46+/—1.3 0.06
(n=57) (n=54) (n=57) (n=54)
INFECTIOUS DISEASES 77.17+/—1.25 79.284/-0.6 0.12  78.87+4+/-2.59 81.90+/—0.95  0.19
(n=23) (n=88) (n=23) (n=88)
NEPHROLOGY 78.42+/-0.88 79/.14+/ 0.53  8229+/—18 8553+/—1.5 0.17
(n=45) —0.71 (n=45) (n=6
(n=66)
GASTROENTEROLOGY  78,7+/—0.79 78.95+/—0.76 ~ 0.82  77.41+/—1.59 79.48+/—1.28  0.31
(n=46) (n=65) (n=45) (n=65)
PULMONARY 78.19+/—1.20 79.10+/—0.61 046  77.13+/—1.73 79.00+/—1.22  0.41
(n=31) (n=80) (n=31) (n=80)
CARDIOLOGY 78.67+/—0.97 78.93+/—0.67 0.82  78.64+/—135 81.35+/—1.17 0.16
(n=36) (n=75) (n=36) (n=75)
HEMATOLOGY 78.73+/—0.77 78.98+/—0.78  0.82 82.08+/—1.7 80.16+/—1.81 0.44
(n=60) (n=51) (n=60) (n=51)
ENDOCRINOLOGY 78.97+/—-0.76 78.78+/—0.75  0.86 77.62+/—1.8 79.07+/—1.3 0.51
(n=39) (n=72) (n=39) (n=72)

Conclusion: This study identified a small but significant association
between exposure to the rheumatology elective and score on the ABIM-CE.
Repeated elective exposures in a single specialty were not associated with
improved ABIM scores. Residents should consider these findings when they
are making elective selections.
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Availability of Pediatric Rheumatology Training within Pediatric Resi-
dency Programs in Canada. Roman Jurencak, Johannes Roth and Sarah
Lawrence. University of Ottawa, Ottawa, ON

Background/Purpose: Musculoskeletal symptoms in children are
very common, occurring in up to 30% of children at some point during
childhood. However, a recent national survey from the United States
found that only 18% of pediatricians believed they were adequately

trained to diagnose and treat arthritis in children'. This may be at least
partially attributable to lack of exposure to pediatric rheumatology during
their training as only <60% of pediatric residency programs in the USA
have an on-site theumatologist®. The aim of this study was to survey all
pediatric residency programs in Canada to determine the availability of
pediatric rheumatology training.

Methods: Program directors of all 17 pediatric residencies in Canada
were contacted and asked to fill out a questionnaire assessing formal pediatric
rheumatology teaching in their program.

Results: Response was so far received from 11/17 programs (65%). There
was no formal pediatric rheumatology teaching available on-site at 3 centers
as there was no rheumatologist on staff. However, all 3 centers offered an
off-site rotation at another university. Overall, 7 centers offered an elective
rotation in pediatric rheumatology, while 4 centers had a mandatory rotation.
The length of rotation at each centre was 4 weeks and was usually done in
PGY 2 or PGY 3. When an elective rotation was available, it was chosen on
average by <50% of residents. No university reported higher residents’
demand than could be accommodated. Formal large group lectures on
rheumatologic disorders were offered at all centers, on average 3 hours per
year. Small group lectures (case based learning, problem assisted learning etc)
we available at 7 centers, on average 3 hours per year. A formal lecture on
MSK exam was a part of the postgraduate training at 9 centers.

Conclusion: There is excellent availability of pediatric rheumatology
training for pediatric residents at the pediatric programs surveyed. However,
at the majority of programs, rheumatology rotations are elective and are
chosen by less than half of the residents in each program. Mandatory large
and small group lectures on pediatric rheumatology topics combined account
for only 5-6 hours of teaching per year. This indicates a clear need for
development of strategies to ensure adequate training in pediatric rheumatol-
ogy for pediatric residents.

References:

1. Freed GL, Jee S, Stein L, Spera L, Clark SJ. Comparing the self-reported
referral and management preferences of pediatricians and family physicians for
children with juvenile rheumatoid arthritis. J Rheumatol 2003;30(12):2700—4.

2. Mayer ML, Brogan L, Sandborg CI. Availability of pediatric rheumatology
training in United States pediatric residencies. Arthritis Rheum 2006;55(6):836—42.
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Publication OQutcomes of Abstracts Presented At the ACR/ARHP An-
nual Scientific Meeting. Gil Amarilyo, Jennifer MP Woo, Daniel E. Furst,
Olivia I. Lund, Rotem Eyal, Cindy Piao, Miriam F. Parsa, Ornella J. Rullo,
Alice DC Hoftman and Deborah K. McCurdy. University of California, Los
Angeles, Los Angeles, CA

Background/Purpose: The American College of Rheumatology (ACR)
and the Association of Rheumatology Health Professionals (ARHP) Annual
Scientific Meeting (ASM) serves as the primary forum for introducing novel
clinical and basic science research in the fields of rheumatology and
immunology worldwide. However, unlike published studies in peer-reviewed
journals, accepted abstracts are usually filtered by 2—4 reviewers who are
exposed solely to the summary of the research study. Formal analyses of the
scientific impact of ASM on abstract publication have not been performed to
date. We therefore aimed to describe the probability of publication and impact
factors of presentations and posters when presented at the ASM.

Methods: We identified all abstracts that were accepted for oral or poster
presentation at the 2006 ASM. Using a defined search algorithm, which
included first or last authors, we conducted a PubMed search for each
accepted abstract. If more than one published article was identified, key terms
from the abstract title were compared to titles of published articles. Journal
name, journal impact factor and time to publication were analyzed for each
published study.

Results: A total of 2161 abstracts were presented at 2006 ASM and
analyzed. The publication rates are listed in Table 1. The average time from
abstract to publication was 16.7 months, with 39.4% of published presenta-
tions being published within 12 months following the 2006 ASM. Overall,
studies presented in oral format were significantly more likely to be published
compared to poster presentations (p <0.002); however this association was
seen only in clinical studies (p <0.001) and not in basic science studies. The
average time to publication was significantly shorter for basic science studies
compared to clinical research studies (14.66 vs. 17.89 months; p < 0.001) in
both presentation formats (p <0.01 for both). Presented studies were
published in 144 individual journals. The five journals with the largest
number of publications (incorporating 56.6% of all published abstracts)
include Arthritis and Rheumatism (186), Annals of Rheumatic Diseases (99),
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Journal of Rheumatology (86), Rheumatology (45), and Clinical and Exper-
imental Rheumatology (29). Finally, the average journal impact factor of
published studies presented in oral format was significantly higher than those
presented as posters, irrespective of clinical or basic science research (p <
0.002 for clinical, basic, and overall).

Table 1. Publication Data: ACR/ARHP Annual Scientific Meeting, 2006.

Time to Impact Factor

Publication Publication of Journal

Type (%) Ratio (%) (months*=SD) (mean=SD)
Overall (100%) 36.4 16.7 = 12.74 535 %335
Clinical (63%) 37.3 179 = 1241 52 +3.26
Poster sessions (83%) 353 17.4 = 12.37 494 =311
Oral presentations (17%) 47 19.6 £ 12.61 6.17 = 3.61
Basic Science (37%) 35 14.7 = 13.07 5.59 =349
Poster sessions (82%) 34.7 14.7 £ 13.29 5.07 = 2.55
Oral presentations (18%) 384 144 £ 12.27 7.64 £ 542

Conclusion: The ASM serves as an important forum for early dissemi-
nation of novel ideas. As comparable with other national specialty meetings,
36% of the abstracts are published. Abstracts selected for oral presentation
represented studies that are more likely to be published in higher impact
journals.

ACR Poster Session A
Epidemiology and Health Services Research I:
Rheumatoid Arthritis
Sunday, November 6, 2011, 9:00 AM—6:00 pm
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Risk Factors for Positive Rheumatoid Factor Among 31,207 People
without Rheumatolo}gic Disorders. Hiromichi Tamaki', Yuji Nishizaki?,
Ken-ichi Yamaguchi®, Toshiko Kawakita®, Mitsumasa Kishimoto* and
Masato Okada®. 'University of Hawaii, Honolulu, HI, “Juntendo University,
Tokyo, Japan, *St. Luke’s International Hospital, Tokyo, Japan, “St Luke’s
International Hospital, Tokyo, Japan, *St. Luke’s International Hosptal,
Tokyo, Japan

Background/Purpose: Rheumatoid factor is known to be associated with
smoking, malignancy, hepatitis B or C as well as many rheumatologic
disorders not limited to rheumatoid arthritis. However, there have been no
large-scale studies to prove these relationships.

Methods: St. Luke’s International Hospital Center for Preventive Medi-
cine performs annual health examinations for more than 30,000 people each
year, and rheumatoid factor is checked routinely during these examinations.
The data in 2004 was obtained from the St. Luke’s Center for Preventive
Medicine, including rheumatoid factor, past medical history (hypertension,
hyperlipidemia, diabetes, ischemic heart disease, malignancy, hepatitis B or
C), pulmonary function test and BMI. The people with known rheumatologic
disorders were excluded. This data were analyzed statistically.

Results: A total of 31,207 patients were evaluated. The mean age was
49.1 and men consists of 50.7% of the group and women 49.3%. 6.8% had
positive rtheumatoid factor. Rheumatoid factor was positive in 2.3% among
people in their 20s, 4.3% in their 30s, 7.1% in their 40s, 7.8% in their 50s,
7.8% in their 60s, 8.9% in their 70s, and 14.9% in their 80s. Rheumatoid
factor was positive in 9.8% of patients with cancer, 20.7% of patients with
hepatitis B, 19.6% with hepatitis C. Among current smokers 7.3% people
were rheumatoid factor positive and among remote smokers, 7.1%. Sex was
not significantly associated with positive rheumatoid factor but age was.
Multivariate logistic regression analysis with age and sex correction revealed
smoking, diabetes mellitus, malignancy hepatitis B and hepatitis C were risk
factors for positive rheumatoid factor. Each odds ratio was as below. Smoking
1.14 (95% confident interval (CI): 1.07 — 1.21, P value <0.0001), diabetes
mellitus 2.14 (95% CI: 1.09 — 421, P value 0.0276), malignancy 1.26
(95%CI: 1.09 — 1.54, P value <0.0296), hepatitis B 3.605 (95% CI: 2.52 —
5.15, P value <0.0001), hepatitis C (95% CI: 1.99 —4.17, P value <0.0001).
Hypertension, hyperlipidemia, body mass index, ischemic heart disease, vital
capacity as percent of predicted or forced expiratory volume in one second as
percent of predicted were not associated with positive rheumatoid factor.

Conclusion: The relationship between positive rheumatoid factor and
conventionally estimated risk factors such as smoking, malignancy, hepatitis
B, and hepatitis C is confirmed. Diabetes Mellitus is also a risk factor for
positive rtheumatoid factor among non-rheumatologic patients.
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The Association Between Rheumatoid Factor and Predisposing Factors
for Atherogenesis in First-Degree Relatives without Rheumatoid Arthri-
tis: Studies of the Etiology of Rheumatoid Arthritis. Jan M. Hughes-
Austin', Kevin D. Deane?, Lezlie A. Derber’, Gary O. Zerbe', Dana M.
Dabelea', Robert H. Eckel*, Jeremy Sokolove®, William H. Robinson®,
V. Michael Holers’ and Jill M. Norris'. 'Colorado School of Public Health/
University of Colorado Anschutz Medical Campus, Aurora, CO, *University
of Colorado School of Medicine, Aurora, CO, *University of Colorado AMC,
Aurora, CO, “Aurora, CO, *Stanford University, Palo Alto, CA, ®Stanford
University, Stanford, CA, “Univ of Colorado School of Med, Aurora, CO

Background/Purpose: Systemic inflammation and immune dysregula-
tion, which include presence of autoantibodies (Abs) and elevated inflamma-
tory markers, characterize rheumatoid arthritis (RA) and precede the devel-
opment of clinically-apparent RA by years. These two factors not only mark
the future development of RA, but may also contribute to the pathogenesis
of atherosclerosis and cardiovascular disease (CVD) in preclinical RA. We
sought to investigate the relationships between RA-related Abs and athero-
genic risk factors in first-degree relatives (FDRs) at risk for future RA, and
whether systemic inflammation explains these relationships.

Methods: From the SERA project (a prospective study of preclinical
RA), 113 FDRs who had been positive for any of 5 RA-related Abs:
rheumatoid factor (RF), RF isotypes — IgM, IgG, IgA, or anti-cyclic
citrullinated peptide (anti-CCP2) on at least one of their visits, and 100 FDRs
who had never been Ab positive were selected. In samples obtained at 392
FDR visits, the following were measured: 1) lipids/lipoproteins: triglycerides,
low-density lipoprotein cholesterol, high-density lipoprotein cholesterol and
apolipoprotein B (ApoB) (VAP-II); 2) endothelial activation/injury markers:
soluble intracellular adhesion molecule-1, soluble vascular cell adhesion
molecule-1 (VCAM-1) and E-selectin (ELISA); and 3) a panel of 25
cytokines/chemokines (bead-based assay) and high-sensitivity C-reactive
protein (nephelometry). Cytokines/chemokines were standardized, weighted
and summed for a Cytokine Score. Relationships between atherogenic risk
factors and RA-related Abs, defined as RF and the high-risk profile (positive
for anti-CCP2 and/or 2 RF isotypes), were calculated using a linear mixed
model. All analyses were adjusted for age, sex, ethnicity, BMI, pack-years of
smoking and statin use. Mediation analysis was performed using accelerated
bootstrap confidence intervals to explore the effects of inflammation on the
relationship between RA-related Abs and atherogenic risk factors.

Results: ApoB levels were lower by 4 mg/dL (p=0.029), and VCAM-1
levels were higher by 97 ng/mL (p=0.0004) in RF positive FDRs compared
with RF negative FDRs. Inflammatory markers associated with both RF and
VCAM-1 included IL-4, IL-6, IL-10, IL-12p70, GM-CSF, Eotaxin, IFNC,
[P-10, MCP-1 and the Cytokine Score. When assessed for evidence of
mediation, however, none of these inflammatory markers explained the
relationship between RF and VCAM-1. No inflammatory markers were
associated with both RF and ApoB. Therefore, mediation analysis for this
association was not conducted. The high-risk profile was not associated with
any of the measured atherogenic risk factors.

Conclusion: RF is associated with low ApoB and elevated VCAM-1 in a
population without RA, but at increased risk for its future development.
Systemic inflammation is associated with both RF and VCAM-1, but it does
not explain the association, and suggests that RF affects VCAM-1 through
either a different mechanism or another unmeasured marker of inflammatio-
n.As low ApoB and elevated VCAM-1 are predisposing factors for athero-
genesis, these findings may indicate CVD development in preclinical RA.
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Exposure to Ultraviolet Light and Risk of Developing Rheumatoid
Arthritis Among Women in the Nurses’ Health Study. Elizabeth V.
Arkema', Kimberly Bertrand', Francine Laden', Abrar A. Qureshi?, Eliza-
beth W. Karlson? and Karen H. Costenbader®. 'Harvard School of Public
Health, Boston, MA, Brigham and Women’s Hospital, Boston, MA

Background/Purpose: Previous studies have shown that people living in
higher latitudes may be at a greater risk of RA. It has been hypothesized that
the association between RA and latitude could be due to cutaneous exposure
to ultraviolet (UV) light and production of vitamin D, a hormone with known
immunomodulatory effects. We examined the relationship between cumula-
tive average UV-B flux, based on residential location, and risk of RA among
women followed in two large prospective cohort studies, the Nurses’ Health
Studies (NHS).

Methods: We examined the prospective association between cumulative



average UV-B flux exposure and RA risk among 222,792 women followed in
the NHS 19762008 (born 1921-46, n=107,116) and NHSII 1989-2007
(born 1947-1964, n=115,676). Residential locations of NHS participants
were available for 1976, 1986-2006 and for NHSII participants from
1989-2007. Incident RA cases diagnosed from 1976-2008 for NHS and
19892007 for NHSII were confirmed by medical record review. Average
annual UV-B flux, a composite measure of mean UV-B radiation level based
on latitude, altitude, and cloud cover, was estimated for all nurses according
to state of residence during cohort follow-up. The relationship between tertile
of cumulative average UV-B exposure and risk of RA was estimated using
Cox proportional hazards models separately in each cohort, then combined
using meta-analysis random effects models. Age- and multivariable-adjusted
models, including age, parity, breast feeding, body mass index, pack-years
smoking, physical activity, vitamin D intake, alcohol consumption, race,
husband’s education and oral contraceptive use, were used.

Results: We identified and confirmed 1146 incident RA cases. Although
no significant heterogeneity between the two cohorts was found, the results
were slightly different in the two cohorts. In the older women, NHS, there was
a small but significant decrease in RA risk associated with increased UV-B
exposure. In the cohort of younger women, however, this effect was not
observed. When meta-analytically combined, cumulative UV-B flux exposure
was not significantly associated with RA risk overall (Table 1).

Table 1. Cox proportional hazards model results estimating the effect of Cumu-
lative Average UV-B on RA incidence

RA Cases Multivariable Cox Proportional Hazards Model*
NHS NHSIT
(N=875) (N=271) NHS NHSII Combined  p het**

Tertile cutpoints for Cumulative

Average UV-B (R-B

units***)
=109 348 73 1.00 (ref) 1.00 (ref) 1.00 (ref)
109-=117 318 79 0.87 (0.84,1.01) 1.15(0.84, 1.59)  0.96 (0.74, 1.26) 0.12
117 209 119 0.85(0.72,1.02) 1.14(0.85, 1.53)  0.96 (0.73,1.27) ~ 0.10
p for trend 0.05 0.41 0.73

* adjusted for age, parity, breast feeding, body mass index, pack-years smoking, physical activity, vitamin D intake,
alcohol consumption, race, husband’s education and oral contraceptive use

“* p for heterogeneity between the two cohoniz

#** Robertson-Berger UV-B flux units X 107

Conclusion: Results suggested an inverse association between UV-B
exposure and incident RA in NHS, but there was no evidence of an
association in NHSII or in combined analyses. Limitations include lack of
data on time spent outside and sunscreen use, which could vary with nurse
age. The overall results do not support an association between cumulative
exposure to ambient UV-B light and RA risk; however, statistical power may
have been limited to detect a modest association.

102

Is Sunlight Exposure and Vitamin D Intake Associated with Rheumatoid
Arthritis? Nicole C. Wright', Brian T. Walit®, Jeffery R. Curtis', Mary
Pettinger’, Christine G. Parks®, Anneclaire J. De Roos®, Jean Wactawksi-
Wende®, Rachel Mackey®, Rebecca D. Jackson’, Michal L. Melamed® and
Barbara V. Howard’. 'University of Alabama at Birmingham, Birmingham, AL,
*Washington Hospital Center, Washington, DC, *Fred Hutchinson Cancer Re-
search Center, WA, “NIH/NIEHS, Research Triangle Park, NC, *University of
Buffalo, Buffalo, NY, “University of Pittsburgh, Pittsburgh, PA, "Ohio State
University, Columbus, OH, ®Albert Einstein College of Medicine, Bronx, NY,
“Medstar Research Institute, Washington, DC

Background/Purpose: Dietary vitamin D intake has been studied as a risk
factor for incidence of RA in several longitudinal cohort studies; however, only
few have evaluated sunlight exposure, the primary source of vitamin D, and the
risk of RA.

Methods: Using the Women’s Health Initiative Observational Study (WHI-
0S), we examined the association between vitamin D exposure on the prevalence
and incidence of theumatoid arthritis (RA). Prevalent RA cases were identified
using the combination of self-report and medications at baseline. Incident cases
were ascertained using year three data, and the comparison group consisted of
women who did not report RA at either time point. Vitamin D exposure was
identified in three ways: 1) vitamin D intake from food frequency questionnaire
and supplementation sources, 2) previous sunlight exposure, and 3) current
sunlight exposure. Previous sunlight exposure was ascertained via questions
regarding time spent outdoors during summer and non-summer months as a child,
in their teens, and in their thirties. Respondents answering <30 minutes were
given a score of 15; respondents answering 30 minutes to 2 hours were given a
score of 75, and those responding =2 hours were given a score of 180. The scores
at each period were summed to create cumulative minutes of previous sunlight

exposure. Mean solar irradiance, calculated using the clinical center location and
national weather data, was used to ascertain current sunlight exposure. The three
exposure variables were categorized and after controlling for several variables, the
association with prevalent RA was tested using logistic regression and the
association with the incidence of RA was tested using Cox-proportional hazards
models.

Results: The study population included 76,743 women without RA, 727
prevalent RA cases, and 190 incident RA cases. Women with RA were
significantly older, heavier, and had a larger proportion of African Americans and
current smokers than the comparison group. After adjustment, no association
between vitamin D exposure and the prevalence of RA was found in the total
population; however different trends were observed by race (Table). Though not
statistically significant in either group, compared to the highest category of
summer sunlight exposure (>500 minutes), White women with the lowest
exposure (<300 minutes) were 15% less likely to have prevalent RA [OR (95%
CI): 0.85 (0.65, 1.10)] whereas African American women in the lowest category
were 17% more likely [1.17 (0.60, 2.28)]. Similar differences in racial trends were
found in the other exposure variables. No significant association between vitamin
D exposure and the incidence of RA was found.

Table. The Association between Vitamin D Intake, Sunlight Exposure and the
Prevalence of Rheumatoid Arthritis by Race

White African American

N/# cases OR (95% CI)" N/# Cases OR (95% CI)*
Vitamin D Intake (IU/day)
=600 13,674/114 1.00 358/4 1.00
<600—400 15,683/143 1.08 (0.85, 1.39) 849/16 1.64 (0.54, 4.96)
<400-200 10,527/76 0.85 (0.64, 1.14) 589/8 1.17 (0.35, 3.91)
<200 18,440/125 0.75 (0.58, 0.97) 2,084/35 1.32(0.47,3.75)
Sunlight Exposure—summer (mins)
>500 15,028/126 1.00 1,073/17 1.00
500-400 17,574/143 0.95 (0.75, 1.21) 1,308/17 0.87 (0.44, 1.71)
400-300 12,100/91 0.89 (0.68, 1.17) 750/14 1.22 (0.59, 2.49)
<300 14,124/101 0.85 (0.65, 1.10) 1,030/18 1.17 (0.60, 2.28)
Sunlight Exposure—other seasons (mins)
>400 15,722/149 1.00 1,471/23 1.00
400-300 8,112/58 0.78 (0.57, 1.05) 551/11 1.34 (0.65, 2.78)
300-200 20,941/151 0.81 (0.64, 1.01) 1,217/17 0.96 (0.51, 1.80)
<200 13,888/97 0.76 (0.59, 0.99) 884/14 1.01 (0.52, 1.97)
Solar Irradiance (g-cal/cm?)
500475 11,771/85 1.00 404/10 1.00
430-400 9,550/80 1.18 (0.86, 1.62) 959/17 0.69 (0.31, 1.53)
380-375 6,745/50 1.05 (0.72, 1.52) 1,101/12 0.43 (0.18, 1.00)
350 12,743/77 0.80 (0.58, 1.10) 1,321/19 0.54 (0.25, 1.18)
325-300 18,935/175 1.28 (0.97, 1.68) 538/12 0.88 (0.38, 2.08)

* Adjusted for age, BMI, region at birth, education, smoking, alcohol, weight at
birth wearing hat outdoors during thirties, and total recreational physical activity

Conclusion: Self-reported estimates of lifetime and current vitamin D
exposure were not associated with incidence or prevalence of RA in the
WHI-OS; however, results suggest that race may modify the association
between vitamin D exposure and RA.
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Prevalence and Incidence of Rheumatoid Arthritis in South Korea. Yoon-
Kyoung Sung', Soo-Kyung Cho', Chan-Bum Choi', Jae Hoon Kim?, Jin Ju
Kim? Joo-Hyun Lee?, Young Bin Joo? and Sang-Cheol Bae'. 'Hanyang
University Hospital for Rheumatic Diseases, Clinical Research Center for
Rheumatoid Arthritis (CRCRA), Seoul, South Korea, *Hanyang University
Hospital for Rheumatic Diseases, Seoul, South Korea

Background/Purpose: Several studies of rheumatoid arthritis (RA)
incidence and prevalence indicate that occurrence of the disease varies
significantly among different populations. However, descriptive studies may
be difficult to compare due to methodological differences in terms of case
identification and ascertainment. We conducted this study to estimate the
nationwide prevalence and incidence of RA with comparison of methodolo-
gies and results of other populations, and the prescription trend of disease-
modifying anti-theumatic drug (DMARD) use in South Korea.

Methods: Almost 100% of the population of South Korea is automati-
cally registered as insured or qualified for Medicaid using an automated
hospital billing system established throughout the country, since 2005. Hence
we used Korean National Health Insurance (NHI) claims data to estimate the
prevalence of RA from 2007 to 2009 and the incidence of RA in 2008.
Changes in the use of DMARDs for RA during those three years were also
documented.
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Results: Using only the ICD-10 diagnostic code for RA, estimates for the
prevalence of RA in 2007, 2008, and 2009 were 1.4%, 1.3%, and 1.2%,
respectively. However, using our predefined operational definition of RA (a
prescription for any DMARD or biologic drug with an RA diagnostic code in
the same claim), the corresponding prevalence estimates were 0.26%, 0.27%,
and 0.28%. The incidence of RA in 2008 was estimated at 42/100,000 in the
general population of South Korea. The prevalence of biologic drug use for
RA patients in 2007 was 0.84% and increased to 1.91% in 2009. During that
period the prevalence of leflunomide use increased from 5.85% to 11.48%.

Conclusion: Use of data gathered nationwide through the NHI yielded
estimates of RA prevalence and incidence in South Korea that are comparable
to values for other countries in Asia. The use of leflunomide and anti-TNF
agents is increasing in South Korea.
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Postpartum and the Risk of Developing Rheumatoid Arthritis; Results
From the Swedish EIRA Study. Camilla Bengtsson', Cecilia Orellana', Marie
Holmqyist?, Anita Berglund', Sara Wedrén®, Lars Klareskog® and Lars Al-
fredsson'. 'Institute of Environmental Medicine, Karolinska Institutet, Stock-
holm, Sweden, *Clinical epidemiology unit, Dept of Medicine, Karolinska
Institutet, Stockholm, Sweden, *Rheumatology unit, Department of Medicine,
Karolinska Institutet, Stockholm, Sweden

Background/Purpose: It has previously been described that the inci-
dence of RA is reduced during pregnancy but increased after delivery. The
increased risk has been observed during the first three months' up to two years
after postpartum®. To our knowledge, no previous study has investigated the
postpartum period and its effect on risk of the two subsets of RA, character-
ized by presence/absence of antibodies to citrullinated peptides (ACPA),
separately.

Methods: Data from the Swedish population-based EIRA (Epidemiolog-
ical Investigation of Rheumatoid Arthritis) case-control study encompassing
women aged 18-50 years. In total, 547 incident cases and 658 randomly
selected controls, matched on age, sex and residency, were analysed. Parous
women were compared with nulliparous women according to the risk of
developing RA overall, ACPA-positive and ACPA-negative disease, respec-
tively. In a separate analysis, women with partum the year before symptom
onset was analysed. Odds ratios (OR) with 95% confidence interval (CI) were
calculated using unconditional logistic regression.

Results: In total, 360 (66%) of the cases and 431 (66%) of the controls
were parous, meaning that there was no association between parity and the
risk of RA overall. However, parity increased the risk of developing
ACPA-negative RA (OR=1.5 (95% CI 1.0-2.3)). Women with partum
the year before disease onset had more than a two-fold increased risk of
ACPA-negative RA (OR=2.4 (95% CI 1.1-5.4)). There was no associa-
tion between parity and the risk of ACPA-positive RA.

Conclusion: Our results indicate that the postpartum period increases the
risk of ACPA-negative RA, but has no association with ACPA-positive RA.
Why postpartum is associated only with an increased risk of ACPA-negative
RA, and what biologic mechanisms are involved, remains to be elucidated.
Finally, our results indicate that the higher RA incidence among women than
among men, might to some extent be explained by hormonal/reproductive
factors, such as the postpartum period.

References:

1. Silman A, Kay A, Brennan P. Timing of pregnancy in relation to the onset
ofrheumatoid arthritis. Arthritis Rheum. 1992;35:152-5.

2. Wallenius M, Skomsvoll JF, Irgens LM, Salvesen KA, Koldingsnes W,
Mikkelsen K, Kaufmann C, Kvien TK. Postpartum onset of rheumatoid arthritis and
other chronic arthritides: results from a patient register linked to a medical birth
registry. Ann Rheum Dis. 2010;69:332-6.
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Predictors for Remission in Rheumatoid Arthritis Are Affected by Remis-
sion Definition. Cheryl CM Bamabe', Joanne Homik?, Susan G. Barr', Walter
P. Maksymowych? and Liam Martin'. 'University of Calgary, Calgary, AB,
University of Alberta, Edmonton, AB

Background/Purpose: The proportion of patients meeting remission
criteria for rheumatoid arthritis varies by the definition used. We hypothesize
that predictors for remission may thus also vary.

Methods: Our pharmacovigilance protocol captures clinical data on
treatment efficacy and safety for patients treated with biologic therapies since
July 2000. We calculated the proportion of patients achieving remission
within the first year of initiating a new biologic agent, using the following
definitions: i) 2011 ACR/EULAR Boolean (all of =1 tender joint, swollen
joint, patient global and C-reactive protein (mg/dL)); ii) Simplified Disease
Activity Index (SDAI) =3.3; iii) Clinical Disease Activity Index (CDAI)
= 2.8; 1v) 1981 ACR Remission Definition; v) DAS28 =2.6. Predictors for
remission were assessed first in univariate analysis for each remission
definition. All significant predictors were then assessed in multivariate
models.

Results: Our analysis includes 1,583 patients (70% female, mean disease
duration 12 years, mean prior DMARDs=3) with a total 0f 4,532 visits during
the first year of treatment. Remission was identified in 8.4% of the cohort
using the 2011 ACR/EULAR Boolean definition, 14.6% using the SDAI
score, 12.3% using the CDAI score, 5.2% using the 1981 ACR definition, and
34.5% using the DAS28 score. Correlation was good between SDAI and
CDAI definitions (r=0.87), SDAI and new ACR/EULAR criteria (r=0.78)
and CDAI and new ACR/EULAR criteria (r=0.76). Correlation values were
less for DAS28 remission with SDAI (r=0.52), CDAI (r=0.50) and Boolean
definitions (r=0.51), as well as between the 1981 ACR and 2011 ACR/
EULAR definitions (r=0.55). In univariate analysis, male sex, seropositivity,
and lower baseline values for DAS28 score, HAQ score and inflammatory
markers predicted remission for all definitions. The number of prior
DMARDs was significant predictor in all definitions except DAS28 remis-
sion. Short disease duration at inception was a predictor for remission in the
DAS28 definition only. Obesity, smoking status and biologic naive status did
not predict remission by any definition. In multivariate models, a baseline
DAS28 score <3.2 was a predictor for remission for all definitions (Table 1).
A lower baseline HAQ score was a predictor for all definitions except DAS28
remission, and normal inflammatory markers at baseline was a predictor for
remission using the 2011 ACR/EULAR Boolean, SDAI and DAS28 defini-
tions. Additional variables in the multivariate model for DAS28 remission
were male sex and seropositivity.

Table 1. Multivariate predictors for achieving remission in the first year of
biologic therapy

DEFINITION
Odds Ratio (95% Confidence Interval), p value
2011 ACR/
EULAR
Boolean SDAI CDAI 1981 ACR DAS28
Male sex NS NS NS NS 1.5(1.2-1.9),
p<<0.001
Seropositive NS NS NS NS 22(1.7-27),
p<<0.001
Baseline DAS > 32 0.87(0.79-0.96), 0.82(0.74-091), 0.78 (0.72-0.85), 0.78 (0.69-0.88), 0.56 (0.52-0.62),
p=0.006 p<<0.001 p<<0.001 p<<0.001 p<<0.001
Baseline HAQ (per 0.61(0.49-0.77),  0.60 (0.48-0.75), 0.71 (0.59-0.85), 0.71 (0.53-0.95), NS
unit increase) p<0.001 p< p<0.001 p=0.020
ESR and CRP Normal = 3.0 (2.4-3.9), 1.5(1.1-1.9), NS NS 19(1.5-23),
at Bascline p<0.001 p<<0.001 p<0.001

Legend: NS non-significant

Conclusion: In general, predictors for remission are constant across
remission definitions. Additional predictors are identified in less stringent
definitions. Similar analysis performed in additional cohorts will help
clarify the effect of remission definition on the identification of predictors
for remission.
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Expectations of Treatment Goals and Goal-Setting Practices in People
with Rheumatoid Arthritis. Vibeke Strand', Peter Taylor?, Tom Sensky”,
Nik Harta* and Scott Flcming5 . 'Stanford University, Palo Alto, CA, ’Ken-
nedy Institute of Rheumatology, London, United Kingdom, *Imperial Col-
lege, London, United Kingdom, “Opinion Matters, London, United Kingdom,
UCB, Slough, United Kingdom

Background/Purpose: A previous survey examining the impact of
RA showed that the disease has a negative impact on employment,
productivity, emotions, and intimate relationships, and causes women
with RA to feel isolated.' This second survey was conducted to evaluate
the expectations of men and women with RA regarding treatment and
outcomes in care, particularly their awareness of targeted treatment and
goal-setting practices.

Methods: People with RA from 6 countries (USA, UK, France,
Germany, Italy, and Spain) were recruited by an online research panel to
complete an Internet survey regarding how RA affects their lives. Eligible
people were aged 25-65 years and were required to have a diagnosis of
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RA =6 months. Respondents were queried on their perceptions of disease
management, treatment expectations, as well as personal and health care
provider (HCP) goal-setting (personal/social/treatment) for RA. Mean
responses to each question were computed for the overall population of
respondents.

Results: A total of 1829 people (1242 females and 587 males) were
recruited from 6 countries (USA [n=303], UK [n=306], Germany
[n=304], Spain [n=304], France [n=306], and Italy [n=306]). The
majority of female participants (72%) were aged 25-34 years, whereas
the majority of male participants (36%) were aged 55-65 years. When
asked to describe the severity of their RA, 54%, 33%, and 13% of people
responded with ‘moderate,” ‘mild,” and ‘severe.” When asked about
goal-setting practices when starting a new treatment, 81% set personal
or social goals, and 91% set treatment goals. Most respondents (87%)
agreed that establishing personal treatment targets would have a posi-
tive impact on disease management. A total of 63% of respondents agreed
that a targeted approach to successful management was setting per-
sonal, lifestyle, and treatment goals and monitoring progress to achieve
them. However, 61% reported that their HCP did not manage their RA
with strict goals and timeframes in place and 73% reported that their
HCP did not discuss treating RA with an approach that achieved per-
sonal or social targets. Regarding treatment perceptions, 81% of respon-
dents wanted relief of signs and symptoms within 3 months of starting
new therapy, yet only 75% expected to feel an improvement. However,
56% of respondents would wait 1 month or less to speak to their HCP if
they felt a new treatment was not working. Furthermore, the majority of
respondents (60%) shared decisions with their HCP regarding how best to
manage their RA.

Conclusion: From the perspective of a person with RA, a targeted
approach to successful disease management means setting personal,
social, and treatment goals and monitoring progress to achieve these goals.
People with RA want help from HCPs in determining and setting these
goals to assess for themselves whether their treatment is working. As more
treatments become available for RA, these expectations of people with RA
are likely to increase.

Reference:
1. Strand V, et al. Arthritis Rheum 2010;62(suppl 10):S443.
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Understanding What Motivates Patients with Rheumatoid Arthritis
to Escalate Their Care. Liana Fraenkel', Meaghan Cunningham® and
Paul Falzer®. 'Yale University School of Medicine, Veterans Affairs
Connecticut Healthcare Systems, New Haven, CT, *Yale University
School of Medicine, New Haven, CT, *VA Connecticut Healthcare
System, New Haven, CT

Background/Purpose: Current ACR guidelines advocate aggressive
care with disease modifying anti-rheumatic agents (DMARDs) to achieve
and maintain tight control. However, recent studies have found that
patients are reluctant to escalate their treatment regardless of current
disease activity and that patient reluctance to change treatment is a barrier
towards implementing guideline recommendations. The purpose of this
study was to examine the influence of specific factors, chosen by their
known associations with patient decision making, on willingness to
escalate care.

Methods: N=150 patients with RA, currently on at least one
DMARD, reporting at least 3 on an 11-point pain scale, whose self-
reported arthritis was either the same or worse compared to 2 months ago
were interviewed. Predictors of willingness to change included: disease
activity as measured by the RAPID-4, discrepancy between current and
desired health state measured on a 1 (very close) to 10 (not very close)
scale, the importance of improving pain relative to other DMARD-related
benefits and risks (quantified using a conjoint analysis survey), worry
about current DMARDs measured on a 1 (not at all) to 4 (a lot) scale, and
attitude toward starting a new medication measured on a 7-point scale
ranging from extremely worried to extremely hopeful. The dependent
variable willingness to change was assessed by composite of three items
on 1 to 10 scales a) add a DMARD, b) increase the dosage of the current
DMARD, and c) switch to another DMARD. The importance of each
predictor was assessed via MANOVA with F computed by Wilks’
lambda.
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Results: The mean age (SD) of the study sample was 58.8 (12.9); 85%
were women; 82% Caucasian; 61% married; and 36% were college educated.
In bivariate analyses, age (F=0.008, df=3/146, p=0.99) and the RAPID-4
(F=2.11, df=3/138, p=0.1) were not related to willingness to escalate care.
Unadjusted and adjusted relationships between factors known to affect
decision making and willingness to escalate care are provided in the table
below.

Table. Factors influencing patients’ willingness to change treatments

Unadjusted Adjusted*
F DF P F DF P

Discrepancy 3.26 3/146 0.02 3.16 3/140 0.027
Importance of 4.12 3/146 0.008 3.07 3/140 0.030

improving

pain
Worry 2.34 9/351 0.014 2.02 9/341 0.036
Attitude toward 4.45 3/145 0.005 3.27 3/140 0.023

new

medication

* Containing all four predictors.

Conclusion: In contrast to the medical model, in which decision making
is based on measures of disease activity (such as the RAPID-4), patients
willingness to escalate care is explained by the discrepancy they perceive
between their current and desired health state, the importance they place on
pain reduction (relative to other DMARD-related benefits and risks) and
emotions related to DMARDs. Addressing these factors may help improve
the quality of decision making in clinical practice and consequently increase
the number of patients willing to escalate care in order to improve long-term
outcomes.
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Factors Associated with Work Status and Missed Work Days in Patients
with Rheumatoid Arthrltls Leslie R. Harrold Mary A. lealdr Ying
Shan', George Reed , Katherine C. Saunders?, Joel M. Kremer* and Jeffrey
D. Greenberg 'UMass Medical School, Worcester MA, Abbott Labora-
fories, Abbott Park, IL, *CORRONA, Inc., Southborough, MA, “Albany
Medical College and The Center for Rheumatology, Albany, NY, *New York
University School of Medicine, New York, NY

Background/Purpose: Patients with rheumatoid arthritis (RA) are at
increased risk to be underemployed or not working due to the affects of
their illness. Therefore we evaluated factors associated with reported work
status and missed work days among RA patients who are participants of
a multi-centered observational registry within the United States (the
Consortium of Rheumatology Researchers of North America: COR-
RONA).

Methods: We identified RA patients enrolled between 3/1/06 to
4/30/11 and were aged 18 to 64 years. Outcomes of interest included
working full-time or not (includes working part time, at home, student,
disabled and retired) as well as missed work days in the prior 3 months
due to RA in those working full-time. Covariates of interest included
duration of RA (<1 year, 1 to 3 years, 4 to 10 years, and >10 years),
education, living arrangement, measures of disease activity and severity,
functional status as measured by the modified Health Assessment Ques-
tionnaire (mHAQ), receipt of joint surgery, and hospitalizations for RA.
Descriptive statistics were conducted. Potential predictors of working
full-time as well as missing work days were evaluated using logistic
regression.

Results: There were 11,512 patients (44% with = 3 years disease
duration). Most were women (79%) and the mean age was 50.5 years.
About half (54.5%) were working full time. Patients who were working
full time were more likely to be younger (49.3 vs. 51.8 years; p<0.001),
male (25.7% vs. 15.1%, p<<0.001), have a college education (67.5% vs.
55.3%), be in remission based on the Clinical Disease Activity Index
(CDAI) (24.6% vs. 14.7%; p<<0.001), and have not needed joint surgeries
(p<<0.001 for comparisons of hip, knee, foot and hand surgeries) or a
hospitalization for RA (1.7% vs. 4.0%, p<<0.001). In regression models,
increased disease duration (= lyear) and mHAQ as well as patient global
assessment was associated with a reduced likelihood of working full-time
(Table). Among those working full-time, in regression models increased
disease duration(>3 years) was protective against missed worked days; in
contrast tender joint count, patient global assessment, physician global
assessment and mHAQ were all associated with a greater likelihood of
missing work (Table).
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Adjusted Odds Ratios
of Working Fulltime*

Adjusted Odds Ratios
of Missing Work**

Disease duration
<1 1 1

1-3 0.84 (0.73-0.96) 0.91 (0.72-1.15)
4-10 0.74 (0.64-0.85) 0.77 (0.60-0.98)
11+ 0.69 (0.59-0.80) 0.76 (0.58-1.00)
Functional status
mHAQ 0.45 (0.40-0.51) 2.19 (1.74-2.76)
Clinical Disease Activity Index
(CDAI)

Swollen joint count

Tender joint count

Patient global assessment
Physician global assessment

0.99 (0.98-1.00)
1.00 (0.99-1.01)
0.99 (0.99-1.00) 1.02 (1.01-1.02)
1.00 (1.00-1.00) 1.00 (1.01-1.01)

* adjusted for age, gender, education, living arrangement, hospitalizations for RA
and prior joint surgery.

** adjusted for age, gender, education. living arrangement, hospitalizations for
RA, prior joint surgery and erosive disease.

0.98 (0.97-1.00)
1.03 (1.01-1.05)

Conclusion: In this working age group of RA patients the likelihood
of working full-time diminished early in the disease course. Among those
working full time, increased disease activity and functional status were
predictive of missed days from work. This suggests that rheumatologists
should aggressively treat ongoing disease activity to prevent work loss.
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Do Patients with Elderly-Onset Rheumatoid Arthritis Have Severe
Functional Disability? Soo-Kyung Cho', Yoon-Kyoung Sung', So-Yeon
Park', Jeeseon Shim? Chan-Bum Choi’, Hoon-Suk Cha®, Jung-Yoon
Choe®, Won-Tae Chung®, Seung-Jac Hong’, Jaec Bum Jun®, Tae-Hwan
Kim®, Tae-Jong Kim'’, Eun-Mi Koh®, Jisoo Lee'', Shin-Seok Lee'’,
Sung Won Lee®, Wan-sik Uhm®, Dae-Hyun Yoo®, Bo Young Yoon'?,
Sang-Cheol Bae' and KORONA investigators'®. 'Hanyang University
Hospital for Rheumatic Diseases, Clinical Research Center for Rheuma-
toid Arthritis (CRCRA), Seoul, South Korea, *Clinical Research Center
for Rheumatoid Arthritis (CRCRA), Seoul, South Korea, *Hanyang
University Hospital for Rheumatic Disease, Clinical Research Center for
Rheumatoid Arthritis (CRCRA), Seoul, South Korea, *Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, South
Korea, *Catholic university of Daegu, School of mediine, Daegu, South
Korea, ®Dong-A University Hospital, Busan, South Korea, "Kyung Hee
University Hospital, Seoul, South Korea, *Hanyang University Hospital
for Rheumatic Disease, Seoul, South Korea, *Hanyang University Hos-
pital for Rheumatic Diseases, Seoul, South Korea, '°Chonnam National
University Medical School and Hospital, Gwangju, South Korea, ''Ewha
Womans University Mokdong Hospital, Seoul, South Korea, '“Inje
University Ilsan Paik Hospital, Goyang, South Korea, '*Seoul

Background/Purpose: Elderly-onset rheumatoid arthritis (EORA)
has been described as having a different clinical course and features in
comparison with younger-onset RA. However, it has not been clearly
established whether different outcomes can be expected for EORA
patients. Recent studies have suggested that patients with EORA show
worse disease-related outcomes than patients with YORA, while in earlier
studies, EORA was associated with a more favorable or similar outcome
to YORA. EORA patients may have greater disabilities than YORA
patients, because of factors influencing disability such as the age-related
increase in comorbidities and the increase in disease activity caused by
less aggressive treatment. Therefore, it is important to determine whether
elderly onset RA has a different disease outcome that YORA, with
considering effects of current age and disease duration. Our aim in this
study was to identify the clinical features of elderly onset rheumatoid
arthritis (EORA) and their impact on disease outcome.

Methods: A total of 3,169 RA patients were recruited as part of the
KORean Observational study Network for Arthritis (KORONA), a network
of theumatologists across South Korea. Patients were stratified according to
age at disease onset: younger than 40 years (younger-onset RA, YORA),
between the ages of 40 years and 60 years (middle aged-onset RA, MORA),
older than 60 years (EORA). To evaluate the significance of differences in
demographic and clinical features among these three groups, we performed
analysis of variance (ANOVA) and the chi-square test. We used multivariable
logistic regression analysis to examine the association of onset age with
functional disability.
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Results: Patients were divided into YORA (n=1,167), MORA (n=1,516)
and EORA (n=486) groups. The Health Assessment Questionnaire (HAQ)
score was significantly higher in patients in the EORA group than those in the
YORA and MORA groups (p=<0.001). Multivariable analysis demonstrated
that age (middle age: OR=1.55, CI 1.14~2.11, older age: OR=2.51, CI
1.82~3.45), female sex (OR=2.78, CI 2.01~3.83), high disease activity
(OR=6.82, CI 5.38~8.64), disease duration =10 years (OR=1.77, CI
1.43~2.20), and cardiovascular disease comorbidity (OR=2.32, CI
1.51~3.57) affected disability, though EORA was not associated with high
HAQ score (=1). However, in a predefined subgroup analysis of patients with
a disease duration of less than 10 years, elderly onset was an independent
factor influencing the functional disability of RA patients (OR 3.04, CI
1.85~5.67: disease duration of < 5 years, OR 3.07, CI 1.64~5.74: disease
duration of 5 to 10 years).

Conclusion: EORA is independently associated with functional disability
in RA patients with a disease duration of less than 10 years. This finding
suggests that an aggressive management approach is required to treat patients
with EORA, as is currently the case for patients with YORA.
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An Increase of Disease-Related Knowledge Improves Adherence to
Tight Control. Sofie H.M. Manders', Laura T.C. van Hulst!, Piet LCM
Van Riel', Liana Fraenkel® and Wietske Kievit'. 'Radboud University
Nijmegen Medical Centre, Nijmegen, Netherlands, *Yale University
School of Medicine, Veterans Affairs Connecticut Healthcare Systems,
New Haven, CT

Background/Purpose: Rheumatoid arthritis (RA) patients with active
disease are often reluctant to change their medications. Educating patients
about the importance of tight control may help increase patient willingness
to accept additional therapy. However, the relationship between patient
knowledge and their beliefs about medicine and treatment preferences has
not been clearly established. The objective of this study was to determine
whether there is an association between 1) disease-related knowledge and
2) beliefs about medicine and patients’ considerations in medication
decisions.

Methods: We used a Maximum Difference Scaling (MDS) survey to
determine the importance of 58 factors related to the decision to change
medications for patients with active RA. Participants answered 24 choice
tasks in which they chose the single most important item in their decision
from five items. MDS generates a relative importance score for each
factor. The factors were divided into eight categories (determined by
consensus among three researchers). We also collected demographic
characteristics as well as patients’ beliefs about medicine and disease-
related knowledge. We used multiple linear regression to analyze the
relationship between disease-related knowledge and beliefs about medi-
cines and the MDS importance scores of the following four categories:
disease activity, risk of treatment, burden of treatment (e.g.: route of
administration, frequency of drug administration, need for blood tests,
number of medications) and disease progression/prognosis. A forward
selection procedure was used to find and correct for confounding factors
(age, gender, level of education, health literacy and disease duration).
Interaction terms were added in the regression model to examine potential
effect modification.

Results: 213 subjects completed the survey. The mean age was 60.0 years
(SD=11.6), the median disease duration was 7.0 years (IQ range=12.5) and
69.5% of the participants were female.

After adjusting for patients’ highest level of education, we found a
negative relationship between disease-related knowledge and patients’ ratings
related to the burden of treatment (8=—0.348, p=0.008). In addition, data
showed that this relationship was even stronger in patients with higher
educational degrees (8=—0.246, p= 0.049). No relationships were found
between disease-related knowledge and the importance of the remaining
categories. In addition, no significant relationships were found between
beliefs about medicine and any of the four categories.

Conclusion: Patients with greater disease-related knowledge are less
likely to be influenced by the potential burden of treatment in the decision
to escalate care. Therefore, educating patients seems to have a positive
effect on the adherence to tight control. However further research is
needed to determine if improving RA-related knowledge through targeted
education programs will increase patient willingness to accept additional
treatment.



111

Does the Hispanic Paradox Apply to Mexican Americans With
Rheumatoid Arthritis? Antonio E. Mancera', Inmaculada Del Rincon?,
Daniel F. Battafarano®, Jose Felix Restrepo® and Agustin Escalante®.
"Univ of Texas HSC San Antonio, San Antonio, TX, 2UTHSCSA, San
Antonio, TX, *Brooke Army Medical Ctr, San Antonio, TX, “University
of Texas. Health Science Center, San Antonio, TX, *University of Texas
Health Science Center, San Antonio, TX

Background/Purpose: Despite socioeconomic disadvantage and a
higher disease burden, all-cause mortality in U.S. Hispanics is equal or
lower than that of Non-Hispanic Americans. It is unclear if this “Hispanic
Paradox” occurs in rheumatoid arthritis (RA). We compared clinical
characteristics and survival between Hispanics and Non-Hispanics in a
cohort of RA patients.

Methods: We recruited consecutive RA patients from private and
public rheumatology clinics. After a comprehensive baseline evaluation of
their clinical and sociodemographic characteristics, we invited them for
annual follow-up evaluations. We followed patients until the censoring
date of May 31, 2010, unless they died or were lost to follow-up. We
learned about deaths from public databases, physicians, relatives, neigh-
bors and obituaries, confirmed by death certificate. We used generalized
estimating equations (GEE) to compare clinical characteristics between
Hispanics and non-Hispanics, adjusting for confounders and accounting
for repeated measures within patients. We used Cox proportional hazards
regression to compare survival.

Results: The cohort included 779 patients, who participated in a total of
4,557 observations. Time from enrollment until last follow-up, death or the
censoring date was 7,204 patient-years (a median of 10.3 years per patient).
There were 434 Hispanic and 345 Non-Hispanic patients. At enrollment,
Hispanics were younger on average (52 versus 59 years old) and more were
women (74% versus 65%). After adjusting for age and sex, Hispanics had
significantly more tender joints (GEE regression coefficient = 4.61, [95%
CI = 3.04, 6.20]) more swollen joints (0.58 [0.08, 1.16]), more deformed
joints (4.66, [2.97, 6.34]), a higher ESR (10.5 [7.4, 13.5]), and more joint
damage, as measured by the modified Sharp score (13.4 [5.1, 21.8]).
Hispanics were also significantly more likely to have rheumatoid factor (odds
ratio = 1.51, [95% CI = 1.13, 2.03]). There was no significant difference in
the frequency of nodules (OR = 1.16 [95 % CI 0.89, 1.52]), or the
HLA-DRBI shared epitope (0.90, [0.65, 1.24]).

237 deaths occurred, for a mortality rate of 3.3 per 100 patient-years
[2.9, 3.7]. Among Hispanics, there were 115 deaths in 4,212 patient years
for a rate of 2.7 deaths per 100 patient years [2.27, 3.8]. Non-Hispanics
had 122 deaths per 2,991 patient years or 4.0 deaths per 100 patient years
[95% CI 3.42, 4.88]. The unadjusted hazard ratio for mortality among
Hispanics versus Non-Hispanics was 0.65 (0.50, 0.84]). However, after
adjusting for age and sex, the difference in survival between Hispanics
and Non-Hispanics was no longer significant (age- and sex-adjusted HR
1.07 [1.05, 1.08]).
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Conclusion: These findings suggest that despite greater severity in most
clinical manifestations among the Hispanics in this RA cohort, their mortality
paradoxically was not increased. Further research is needed to understand the
mechanisms underlying the Hispanic survival paradox
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Subgroup Analyses of a Novel Baseline Biomarker of Acute-Phase
Serum Amyloid A (A-SAA) and Serum Interleukin—2 Receptor Alpha
(sIL-2Ra) That Predicted Long-Term (18 to 35 yrs) Mortality in a
Cohort of Incident Rheumatoid Arthritis (RA) and Non-RA. Alfonse T.
Masi', Jean C. Aldag' and Jean D. Sipe®. 'University of Illinois College of
Medicine at Peoria, Peoria, IL, *Boston University School of Medicine,
Boston, MA

Background/Purpose: Research on biomarkers of mortality has high
priority, especially for cardiovascular causes. A novel biomarker of either
elevated serum A-SAA or sIL-2Ra levels predicted total mortality in
decades-long follow-up of a prospective cohort (A&R 2010;62:S19). The
biomarker is now analyzed for prediction of mortality in cohort subgroups.

Methods: Cohorts in this community-based (n = 21,061 adults) study of
risk factors for RA enrolled in 1974. The pre-RA cases had clinical onset, 3
to 20 (mean 12) yrs, after entry (1977 — 1994). Controls (CN) were non-RA
cohorts matched at entry (4CN: 1 pre-RA). Biomarker data were available on
192 (44 pre-RA, 148 CN) subjects, who were monitored for mortality, from
1992 thru 2009, excluding 12 pre- 1992 deaths. Baseline stored (—70°C) sera
were assayed (ELISA) “blindly” for the combined biomarker. High sensitiv-
ity A-SAA was assayed (Hemagen kits) at Boston University (sensitivity
1 pg/ml). The sIL-2Ra was assayed (R & D Systems, high sensitivity kits) at
Specialty Laboratories, Santa Monica, CA. Sex- and age - specific upper
quartile (UQ) values of A-SAA and sIL-2Ra were determined to decrease
such covariate confounding. Elevated baseline (1974) A-SAA (p = 0.048)
and sIL-2Ra (CD 25), p = 0.036 separately predicted total mortality, from
1992 — 2009. The combined novel predictor is defined as an elevated UQ
level of either biomarker. All cause, primary cardiovascular (CV) (ICD-9,
390-459 & ICD-10, 00-99), and all other combined mortality (non-CV) was
monitored quarterly, from 1992 thru 2009. Subgroup analyses were per-
formed for percentages of deaths, and hazard ratios (HR) of the novel
biomarker by Cox regression models.

Results: All causes deaths occurred in 64 (33.3%) of 192 total subjects
(biomarker HR = 2.37 (1.44 — 3.90), p = 0.001). Comparative death
outcomes in cohort subgroups, percentile mortality, and biomarker predic-
tions (HRs) by the Cox Model are shown in the Table. Mortality was greater
in RA (50.0%) vs CN (28.4%), p = 0.017. The biomarker similarly predicted
mortality outcomes for RA (HR = 2.50) and CN (HR = 2.32) subgroups.
Mortality prediction was significant for females [HR = 3.33 (1.66 — 6.71),
p = 0.001], but not for males [HR = 1.54 (0.77 —3.10), p = 0.225]. Mortality
prediction was significant for younger (< 47 yrs) subjects at entry [HR =
3.98 (1.76 — 9.00), p = 0.001], but not for older cohorts [HR = 1.62 (0.85 —
3.10), p = 0.145]. The biomarker strongly predicted CV mortality [HR =
6.38 (2.25 - 18.09), p < 0.001], but not the remainder of deaths [HR = 1.62
(0.90 —2.94), p = 0.111], as shown in Table.

Comparative Death Outcomes in
Subgroups, and Biomarker Predictions
by the Cox Model*
Cohort Subgroups, Mortality, and

Cox Regression Models Subgroup#1 Subgroup#2
RA (#1) vs CN (#2) Subgroups
Mortality (%) 22 (50.0%) of 44 42 (28.4%) of 148
Cox Regression Model HR (95% CI) of Deaths: 2.50 (1.02-6.11) 2.32(1.26-4.27)
p Values (for Biomarker) p = 0.045 p = 0.007
Females (# 1) vs Males (# 2)
Mortality (%) 32(29.1%) of 110 32(39.0%) of 82
Cox Regression Model HR (95% CI) of Deaths: 3.33(1.66-6.71) 1.54 (0.77-3.10)
p Values (for Biomarker) p = 0.001 p = 0225
Younger (# 1) vs Older (# 2)
Mortality (%) 26 (19.8%) of 131 38 (62.3%) of 61
Cox Regression Model HR (95% CI) of Deaths: 3.98 (1.76-9.00) 1.62 (0.85-3.10)
p Values (for Biomarker) p = 0.001 p = 0.145
CV (# 1) vs Non-CV (# 2) Deaths
Mortality (%) 18 (9.4%) of 192 46 (24.0%) of 192
Cox Regression Model HR (95% CI) of Deaths: 6.38 (2.25-18.09) 1.62 (0.90-2.94)
p Values (for Biomarker) p < 0.001 p=0.111

* Includes decades of age covariate

Conclusion: Baseline (1974) UQ levels of either serum A-SAA or s[L-2Ra
predicted long-term (18 to 35 yrs) mortality, significantly for females (p = 0.001),
younger cohorts (p = 0.001), and circulatory (p < 0.001) deaths. This novel
biomarker deserves further testing as a long-term mortality predictor.
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Risk of Cardiovascular Events in Rheumatoid Arthritis Patients Treated
with Subsequent-Line Biologic Disease Modifying Antirheumatic Drugs
After Switching From First-Line Anti-Tumor Necrosis Factor Agents.
Stephen Johnston', Adam Turpcu?, Nianwen Shi', Dalia Moawad® and
Kimberly Alexander’. 'Thomson Reuters, Washington, DC, “Genentech,
South San Francisco, CA, >Genentech, Inc., South San Francisco, CA

Background/Purpose: Rheumatoid arthritis (RA) patients frequently
switch drug treatments. Little information exists on the risk of cardiovascular
events among patients treated with subsequent-line (SL) biologic disease
modifying antitheumatic drugs (BIO) after switch from first-line (FL)
anti-tumor necrosis factor agents (aTNF). In addition, information is lacking
on the relative risk of CV events in patients treated with SL aTNF agents or
SL abatacept vs. SL rituximab.

Objectives: Compare the risk of cardiovascular events in RA patients
treated with various SL BIO.

Methods: Retrospective analysis of Thomson Reuters MarketScan®™
Commercial and Medicare databases, a large U.S. administrative claims
dataset. RA patients initiating FL anti-TNF therapy from 1/1/2004-3/31/2010
were identified and followed forward in time to capture all SL BIO
episodes through 3/31/2010. SL episodes were constructed as time from
initiation of a SL BIO until switch to another SL BIO, disenrollment, or
3/31/2010. SL episodes were classified into 1 of 5 SL BIOs: abatacept
(ABA); adalimumab (ADA); etanercept (ETN); infliximab (INF); ritux-
imab (RTX). Cardiovascular events, as identified by International Classi-
fication of Disease, ninth revision, clinical modification criteria, included
the following: acute myocardial infarction, other acute and subacute forms
of ischemic heart disease, ventricular arrhythmias, cardiac arrest, and
atrial fibrillation/flutter. Multivariable Cox proportional hazards survival
models compared the hazard of cardiovascular events across the SL BIOs
with RTX as the reference group. The hazard models adjusted for
important demographic and clinical confounders identified 12-months
prior to initiation of SL BIO.

Results: A total of 4,332 SL episodes were identified: mean age 55
yrs; 80% female. Total person-years exposure by SL BIO were ABA 942,
ADA 1,716, ETN 1,349, INF 777, 452 RTX. Average duration of
follow-up was similar between SL BIOs (range: 1.1-1.3 yrs). Cardiovas-
cular events occurred in 146 SL BIO episodes overall. The incidence rates
of cardiovascular events per 100 person-years of observation were 2.1
INF, 2.4 RTX, 2.7 ADA, 3.0 ETN, 3.3 ABA. As compared to RTX, the
adjusted hazard of cardiovascular events was not significantly higher for
INF (HR 1.3 95% CI: 0.6-2.8), ABA (HR 1.6 95% CI: 0.8-3.2), ADA
(HR 1.8 95% CT: 0.9-3.5), and ETN (HR 1.8 95% CT: 0.9-3.5).

Conclusion: The risk of cardiovascular events did not differ signifi-
cantly between patients treated with SL aTNF agents or SL abatacept
compared to patients treated with SL rituximab. As an observational
study, results may be impacted by channeling or residual confounding.
Findings are also limited by the infrequency of cardiovascular events.
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Risk of Acute Myocardial Infarction Associated with Arthritis: A
Systematic Review of Observational Studies. Orit Schieir', Cedomir Tos-
evski® and E. M. Badley®. 'University of Toronto, Toronto, ON, *Toronto
Western Research Institute, Toronto, ON, *Health Care and Outcomes
Research, Toronto Western Research Institute; Dalla Lana School of Public
Health, University of Toronto, Toronto, ON

Background/Purpose: Various types of arthritis and rheumatoid
arthritis in particular, have been associated with increased cardiovascular
morbidity and mortality. However, the cumulative impact of arthritis on
the risk of acute myocardial infarction (AMI), as well as potential
differences across age groups, sex and between arthritis sub-populations
remain unclear. The objective was to perform a systematic review of the
risk for incident AMI associated with arthritis; and to compare the relative
magnitude of AMI risk across age, gender and type of arthritis.

Methods: A systematic search was performed in MEDLINE, EM-
BASE and CINAHL databases for controlled population-based
prospective/retrospective cohort or case-control studies examining the
relationship between arthritis (any arthritis, ankylosing spondylitis (AS),
gout, osteoarthritis (OA), psoriatic arthritis (PsA) or rheumatoid arthritis
(RA)) and incident AMI (any AMI, fatal or nonfatal AMI) published
between January 1980 and February 2011, and stratified or adjusted for at
least age and sex. Study quality was assessed with a validated appraisal

tool for observational studies; the Newcastle-Ottawa scale. Information on
study design, country, funding source, duration of follow-up, crude and
adjusted measures of association with 95% confidence intervals were
abstracted for each study. All search screening, data abstraction and
quality appraisal was performed by 2 independent reviewers.

Results: Nineteen studies met all eligibility criteria and were included
in the present review (gout (6), RA (13)). Arthritis was a statistically
significant independent risk factor for incident AMI in 17/19 studies. Gout
was associated with a significant increased risk of incident AMI in 5/6
studies (Total AMI- RR range: 1.11-1.50; Fatal AMI- RR range;
0.96-1.35; Non-fatal AMI RR range: 1.11-1.59). RA was associated with
a significant increased risk of incident AMI in 12/13 studies (Total AMI-
RR range: 1.16-2.90; Fatal AMI- RR range; 1.10-2.24; Non-fatal AMI
RR range: 1.25-2.17). Eight studies reported stratified estimates for sex
and all suggested stronger risks for AMI in women than in men with
arthritis, but confidence intervals between groups were wide and over-
lapped. Similarly, 3 studies included stratified estimates for age and all
suggested stronger risks for incident AMI in younger vs. older arthritis
populations but confidence intervals overlapped.

Conclusion: Gout and RA were independently associated with in-
creased risks for incident AMI. Increased monitoring and/or enrollment in
cardiovascular prevention programs are likely warranted in these patients.
As no studies meeting inclusion criteria were identified for patients with
AS, PsA and OA there was insufficient evidence to draw conclusions
regarding independent risks of incident AMI in these populations. Future
analysis including a quantitative synthesis with meta-analysis and meta-
regression will help address limitations due to small cell sizes in
individual studies and better understand factors contributing to heterogen-
eity in effect estimates between studies, respectively.
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A Possible Source of Error in the Method of Cancer Risk Estimation in
Patients with Rheumatoid Arthritis. Hasan Yazici', Koray Tascilar!, Yu-
suf Yazici?, Gulay Kiroglu®, Levent Duransoy® and Aydin Erar’. 'Istanbul
University Cerrahpasa Medical Faculty, Istanbul, Turkey, *Division of
Rheumatology, New York University School of Medicine and NYU Hospital
for Joint Diseases, New York, NY, *Mimar Sinan University School of
Science and Letters, Istanbul, Turkey

Background/Purpose: The magnitude of the association of cancer
with rheumatoid arthritis, especially after anti-TNF use, remains in
dispute. We recently proposed (1) an important selection bias was
potentially inherent in the registry data especially when the comparator for
the sought cancer incidence in RA was the cancer incidence in the “mother
population”, the population from which the registry is derived from. In a
mother population within a given time there would be many patients with
cancer who would not have the chance to develop RA since a. a sizeable
fraction would die from their disease before having the chance to develop
RA; b. The cancer treatment could potentially prevent the development of
RA or finally, and particularly in the case of anti-TNF registries, c. If they
remained alive and developed cancer the likelihood of them being
included in such a registry would be small. All 3 factors could render the
incidence ratio (incidence in the registry/ incidence in the mother
population) less than unity even if biologically there are no real differ-
ences in the cancer frequencies between the 2 populations. Lastly this ratio
would decrease in time as was observed in the Taiwan registry (1). We
formally surveyed whether the same potential selection bias was present
in other manuscripts reporting similar data.

Methods: We conducted a PubMed search with the search terms
“registry” “cancer” and “rheumatoid arthritis” among 7 high-impact
rheumatology journals between 2001 and May-2011 (inclusive). First,
articles that reported cancer incidence in patients with RA were retrieved
in full-text. Among these, those manuscripts which reported an incidence
ratio at 2 or more time-points were included in this survey. We specifically
sought a. whether the comparisons were made between the registry and a
“mother population” and b. the changes in the above described ratio
between the first and last time points.

Results: We retrieved 36 articles among 1274 search results. In 6/36
the incidence ratio comparisons were made between at least one RA
registry and its mother population at more than 1 time point. The number
of time-points ranged from 3 to 11. Sampling-period-length ranged from
8 to 40 years. In 5 of the 6 articles when a comparison was made with the
mother population there was a reduction over time in the incidence ratio
which ranged from 29 to 99%. In the remaining study there was no
appreciable change in the incidence ratio.
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Conclusion: There are many important methodological issues for a
fair assessment of cancer incidence in RA especially with the use of
anti-TNF agents (2) We propose that the selection bias we try to highlight
here should be included in this list of issues especially when we compare
the cancer in a RA cohort with that in the mother population.

Reference:
1)Arthritis Rheum. 2011 doi: 10.1002/art.30447.Epub 2)Pharmacoepidemiol
Drug Saf. 2011;20:119-30
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Cancer Screening Rates in Patients with Rheumatoid Arthritis: No
Different Than the General Population. Seo Young Kim', Sebastian
Schneeweiss®, Jessica E. Meyers', Jun Liu' and Daniel Hal Solomon®.
'Brigham & Women’s Hospital, Boston, MA, ?Brigham and Women’s
Hospital, Boston, MA, *Brigham & Womens Hospital, Boston, MA

Background/Purpose: Both the U.S. Preventive Services Task Force
and American Cancer Society recommend most adults be regularly
screened for cervical, breast and colon cancer. Early detection of such
cancers can decrease morbidity and mortality. Previous studies suggest
that patients with chronic diseases, such as rheumatoid arthritis (RA), do
not receive optimal preventive medical services including cancer screen-
ing tests, however few evaluated cancer screening in RA patients
compared to non-RA.

Methods: Using data from a large US commercial insurance plan
(1/2001-6/2008), we examined rates of screening tests for cervical, breast
and colon cancer in patients with RA compared with non-RA. RA was
defined as = 2 diagnoses of RA and = 1 prescription for a disease-
modifying anti-rheumatic drug. Patients who never had an RA diagnosis
were selected for the non-RA cohort. We required = 1 year of follow-up.
In sensitivity analysis, RA patients were compared to a subgroup of
non-RA patients who have = 2 diagnoses of hypertension (HTN), a
chronic disease with similar health care utilization patterns.

Results: 13,314 RA patients and 131,989 non-RA patients were
identified with a mean follow-up time of 2.38 years. Mean age was 52 for
RA patients and 48 for non-RA. Unadjusted rates of cancer screening are
shown in Table 1. Both RA and non-RA patients were screened, on
average, once every 3 years for cervical cancer and once every two years
for breast cancer. In the age-adjusted Cox regression model, women with
RA were more likely to receive = 1 Pap smear (HR 1.21, 95% CI
1.17-1.24), mammogram (HR 1.49, 95% CI 1.45-1.53), and colonoscopy
(HR 1.69, 95% CI 1.61-1.77) compared to non-RA. Men with RA,
compared to non-RA, were also more likely to receive a colonoscopy (HR
1.52, 95% CI 1.40-1.64). There was no significant difference in cancer
screening rates between patients with RA and those with HTN (Table 2).
These results were robust in multivariate analyses adjusted for age,
number of physician visits, percent of visits made to primary care
physicians and comorbidity index.

Table 1. Crude rates (95% confidence intervals) per 1,000 person-years for
having at least one cancer screening test in RA and non-RA patients.

RA Non-RA
375.5 (365.7-385.5) 350.9 (347.7-354-1)

551.8 (537.7-566.2) 437.5 (433.0-442.0)
229.6 (221.9-237.6) 172.2 (169.7-174.8)

Papanicolaou smear
Mammogram
Colonoscopy

Table 2. Age-adjusted hazard ratios (95% confidence intervals) for having at
least one cancer screening test in RA compared with a subgroup of non-RA patients
with HTN.

‘Women Men
Papanicolaou smear 0.98 (0.95-1.01) -
Mammogram 0.94 (0.92-0.97) -
Colonoscopy 0.95 (0.90-1.00) 0.99 (0.91-1.07)

Conclusion: Individuals with RA did not appear to be at risk for
receiving fewer cancer screening than either group of non-RA patients.
Cancer screening rates in both RA and non-RA patients appeared to be in
accordance with recommendations.
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Biological Agents in Rheumatoid Arthritis and Risk of Malignancy—
Results From the Nation-Wide Cohort Study in Japan. Masayoshi Hari-
gai', Toshihiro Nanki', Ryuji Koike', Michi Tanaka', Kaori Watanabe',
Yukiko Komano', Ryoko Sakai', Hayato Yamazaki', Takao Koike?,
Nobuyuki Miyasaka' and SECURE study investigators group. 'Tokyo Med-
ical and Dental University, Tokyo, Japan, *Sapporo Medical Center NTT EC,
Sapporo, Japan

Background/Purpose: Association of anti-tumor necrosis factor (TNF)
therapy with development of malignancy has been addressed using meta-
analytic and observational approach in Europe and the US. Risk for malig-
nancy, however, varies widely among ethnics and geographical regions
because of genetic predisposition and environmental factors. In this study, we
investigate the risk for malignancy in Japanese patients with RA treated with
biological agents including TNF inhibitors and tocilizumab.

Methods: Japanese RA patients treated with biological agents have been
registered from hospitals participating in SECURE (Safety of Biologics in
Clinical Use in Japanese Patients with Rheumatoid Arthritis in Long-Term)
study, which is a nation-wide cohort study implemented by Japan College of
Rheumatology. All data were collected annually using electronic case report
form from registration (year 0) to year 5. Data from the start of the first
biological agent to year 0 of each patient were collected retrospectively and
data after year 0 were collected prospectively. Demographic data, use of
biological agents, occurrence of malignancy, and life prognosis were re-
corded. As of March 2011, data of 11,697 patients from 332 institutions were
obtained. Age standardized incidence rate (ASR) and standardized incidence
ratios (SIRs) of newly diagnosed malignancy were calculated as measures of
relative risk using estimates from Japanese general population as a reference.

Results: Characteristics of the 11,697 patients were as follows: female,
81.1%; mean age at the start of their 1% biological agents, 56.6 y/o;
accumulated number of patients who received each biological agent, 5,823 for
infliximab, 6,418 for etanercept, 1,547 for adalimumab, and 1,607 for
tocilizumab. In total, 207 cases of malignancy were reported; 44 hematopoi-
etic and 163 non-hematopoietic. Hematopoietic malignancy included 41 cases
of malignant lymphoma, 2 leukemia, and 1 multiple myeloma while non-
hematological malignancy included 29 cases of gastric cancer, 24 colon
cancer, 27 lung cancer, 20 breast cancer, and 63 others. ASR (95% confidence
intervals [95%CI]) (/100,000 patient-year) of total malignancy were 302
(228-393) for female and 387 (280-522) for male patients, which were
significantly lower than the incidence of total malignancy in Japanese general
population (female 405, male 577). SIRs (95% Cls) of total malignancy and
total non-hematopoietic malignancy were also significantly lower than Japa-
nese general population in both female and male patients. None of SIRs of
each site-specific non-hematopoietic malignancy was significantly elevated
compared to Japanese general population. SIRs (95% Cls) of malignant
lymphoma were 5.08 (3.33-6.98) in female and 3.93 (1.75-6.55) in male
patients, but were numerically lower than those of a previous report from a
large-scale Japanese cohort study of RA patients (Rheumatol Int 2010, doi
10.1007/s00296-010-1524-0) (6.00 for female and 6.22 for male patients), in
which 97.6% of the patients were biologic naive.

Conclusion: Risk for malignancy was not elevated in Japanese RA
patients who received biological agents including TNF inhibitors and tocili-
zumab.
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Prophylactic Therapy for Latent Tuberculosis Prior to Anti-Tumor
Necrosis Factor Therapy in Patients with Rheumatoid Arthritis: A
Decision Analysis. Glen S. Hazlewood', David Naimark', Michael Gar-
dam', Vivian Bykerk® and Claire Bombardier’. 'University of Toronto,
Toronto, ON, 2Brigham & Women’s Hospital, Boston, MA, *Institute for
Work & Health, Toronto, ON

Background/Purpose: Screening for latent tuberculosis infection (LTBI)
prior to anti-TNF therapy is recommended, with patients offered prophylactic
therapy if they screen positive. The utility of this in low-risk populations is
uncertain, given a low absolute risk of TB reactivation in patients who screen
positive and risks associated with prophylaxis. The objective was to deter-
mine if prophylactic therapy for LTBI should be initiated in patients with
rheumatoid arthritis (RA) who screen positive prior to starting anti-TNF
therapy.

Methods: A Markov model with a lifetime horizon and monthly cycles
was developed to model the decision of whether to initiate prophylaxis with
isoniazid (INH) for 6-9 months prior to starting anti-TNF therapy in a
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hypothetical cohort of patients with RA who screen positive for LTBI. The
base case was a S0-year old patient, born in a country with a low TB
prevalence with a positive tuberculin skin test of 5—10 mm, who had not been
vaccinated with BCG and had no other risk factors for TB reactivation outside
of RA and anti-TNF therapy. All model inputs were based on literature
reviews. The outcome was quality-adjusted life years, which were discounted
at 3%/year. Sensitivity analyses were performed across all variables and for
several model assumptions.

Results: No prophylaxis was the favoured approach with a gain of 8.1
quality-adjusted life-days. The decision was robust to the range of plausible
values of relative risk (RR) of TB reactivation associated with anti-TNF
therapy (RR: 1.3-15.5). Prophylaxis was favoured if the RR of TB reactiva-
tion associated with RA alone was > 3.2 or if the utility associated with INH
prophylaxis was > 0.98. For any given baseline probability of TB reactiva-
tion, as age increased, prophylaxis was less favoured (Fig. 1). This occurred
because the risk of hepatotoxicity is accrued initially and increases with age,
and because older patients have less lifetime risk of TB reactivation and
therefore less potential to benefit from prophylaxis. Prior BCG vaccine or the
use of 4 months of rifampin instead of INH did not change the favoured
decision.

TH reactivation
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Figure 1: Two-way scasitivity analysis of annsal probability of TH reactivation verss age

|'|.|5~I|:\ lax s is favoured foe any patient in the area shaded with horisental lnes

Conclusion: For RA patients with a low-positive LTBI screen, who are
otherwise at low risk of TB reactivation, holding prophylaxis prior to
anti-TNF therapy is appropriate. The decision to initiate prophylaxis should
be tailored to a patient’s age, baseline annual risk of TB reactivation and
patient preference for a 9-month course of isoniazid.
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Primary Care Physicians’ Attitudes towards Managlng Rheumatond
Arthritis: Room for Improvement. Daniel H. Solomon', Katie Garneau'
and Maura D. Iversen’. 'Brigham & Womens Hospltal Boston, MA,
“Northeastern University, Department of Physical Therapy and Bngham &
Women’s Hospital, Harvard Medical School, Boston, MA

Background/Purpose: Many people with rheumatoid arthritis (RA) do
not receive care from a rheumatologist. We surveyed primary care physicians
(PCPs) to better understand their attitudes, knowledge, and practices regard-
ing the optimal treatment of RA.

Methods: Randomly selected PCPs practicing in the US with valid e-mail
addresses were surveyed, using a list supplied by the American Medical
Association. The survey encompassed their experience with RA, use of
disease modifying anti-rheumatic drugs (DMARDs), and experience with
rheumatology referrals. Logistic regression analyses described the responses
and examined the correlation between physician variables and use of
DMARDs.

Results: E-mail invitations were opened by 1,103 PCPs and completed by
267 (25%). Most respondents were men (68%) in practice for over 10 years
(64%) who reported 6 or more RA patients under their care in the last year
(71%). The majority (59%) reported some RA training after medical school
(such as grand rounds or journals), but only 1/3 felt very confident managing
this condition. Most (81%) reported prescribing DMARDs, but 37% do not
initiate them, with only 9% reporting being very confident starting a
DMARD. 35% believe that DMARDs should only be used after a trial of
NSAIDs or steroids. A variety of reasons were given for not considering
patients appropriatt DMARD candidates (see Table). Reasons commonly

mentioned include: quiescent disease, too sick to take a DMARD, side effects
of DMARDs too great, drug interactions, and monitoring and cost too
burdensome. We examined whether PCP characteristics were associated with
prescribing DMARDs, but none were significant correlates. Almost half
(44%) of PCPs noted that patients report difficulty getting appointments with
rheumatologists.

Table Attitudes of 266 PCPs regarding DMARD prescribing for RA

DMARD DMARD
Prescribers Non-Prescribers

N =217 N =49
Factors that make patients inappropriate candidates for DMARDs
No need (well controlled without DMARD) 110 (51%) 21 (43%)
Too sick to take a DMARD 78 (36%) 14 (29%)
Side effects of DMARDs too problematic 128 (59%) 20 (41%)
Drug interactions 74 (34%) 9 (18%)
Drug cost and monitoring are too high 115 (53%) 27 (55%)

Cannot get laboratory monitoring 17 (8%) 3 (6%)
Best time to initiate DMARDs

After a trial of NSAIDs or steroids 75 (35%) 17 (35%)
Within the first 6 months of dx 132 (61%) 27 (55%)
At least 6 months after diagnosis 9 (4%) 4 (8%)
Comfort level starting a DMARD'

Very comfortable 23 (11%) 0 (0%)
Somewhat comfortable 73 (34%) 6 (12%)
Somewhat uncomfortable 89 (41%) 23 (47%)
Very uncomfortable 30 (14%) 20 (41%)
Comfort level continuing a DMARD?®

Very comfortable 71 (33%) 4 (8%)
Somewhat comfortable 107 (50%) 23 (47%)
Somewhat uncomfortable 37 (17%) 17 (35%)
Very Uncomfortable 1 (0%) 5 (10%)

+ 3 missing responses, § 2 missing responses

Conclusion: We found many PCPs are uncomfortable managing RA but
perceive poor rheumatology access. Lack of accessibility to rheumatologists
and discomfort in prescribing DMARDs for patients with RA are potential
barriers to optimal treatment.
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Nudging Patients with Rheumatoid Arthritis towards Accepting ACR
Recommendations. Liana Fraenkel', Ellen Peters® and Valerie Reyna®.
"Yale University School of Medlcme Veterans Affairs Connecticut Health-
care Systems, New Haven, CT, *Ohio State University, Columbus, OH,
*Cornell University, Ithica, NY

Background/Purpose° Current American College of Rheumatology (ACR)
guidelines “strongly recommend” aggressive care with disease modifying anti-
rheumatic drugs (DMARDs) in order to achieve and maintain tight control in
rheumatoid arthritis (RA). Despite the widespread endorsement of this approach,
data suggest that many RA patients are not effectively treated with DMARDs.
There are currently no proven mechanisms in place to effectively inform RA
patients and enable them to process the complex information involving decisions
related to escalating care. The objective of this study is to develop a decision tool,
based on Fuzzy Trace theory, to effectively inform patients and to “nudge” RA
patients with ongoing active disease, despite use of traditional DMARDs, to
consider biologic therapy.

Methods: We first performed a systematic review to generate the outcome
data and risk estimates required for the tool. To ensure equal emphasis on both
adverse events (AEs) and benefits, we included the same number of benefits as
risks. A Delphi panel of experts was used to determine which AEs should be
represented to all subjects to ensure informed consent. Additional information can
be accessed through links for those desiring additional information. Probabilistic
information was presented using theoretically motivated manipulations: e.g.: bar
graphs to emphasize relative benefits and pie charts were used for AEs to
emphasize the denominator. Subjects are provided an opportunity to perform a
value clarification exercise at the end of the tool. We conducted a pre-post test
pilot study to assess the feasibility, acceptability, and preliminary evidence of the
tool’s efficacy in improving informed choice.

Results: We interviewed104 subjects; mean age (SD) = 62 (12); 84%
female, 86% White; median duration of RA =13 years (range 1-61); 72%
reported currently using a traditional DMARD and 39% a biologic. Knowledge
(as measured by the sum of correct responses to 20 questions) and willingness to
take a biologic (as measured on an 11-point numeric rating scale) significantly
improved after viewing the tool (mean differences 3.1 and 1.4 respectively, both
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p < 0.0001). Decisional conflict (informed and value subscales) also significantly
decreased (mean differences 20.4 and 20.7, both p<<0.001). Increased willingness
to take a biologic was greater among younger adults and those with a college
education. Improvement in knowledge was seen across varying ages and
educational backgrounds. Over 90% of participants ratings; related to the quality
and quantity of information were very good or excellent. 89% found the tool to
be very helpful and all would recommend it for patients with RA.

Conclusion: A tool designed based on the principles of Fuzzy Trace theory
to nudge patients towards accepting “‘strong recommendations” increased knowl-
edge, decreased decisional conflict, and increased patient willingness to escalate
care in a pre-post test setting.
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An Analysis of the Use of Lipid Lowering Agents in Rheumatoid
Arthritis: A Population Based Cohort Study. Bharath Manu Akkara
Veetil, Eric L. Matteson, Sherine E. Gabriel and Cynthia S. Crowson. Mayo
Clinic, Rochester, MN

Background/Purpose: Rheumatoid arthritis (RA) is associated with an
increased risk of cardiovascular disease and mortality. Lipid lowering therapy to
reduce risk for major coronary events and coronary death is reportedly underused
in patients with RA, but it is unknown whetheruse of lipid lowering medications
in patients with RA differs from the general population.

Methods: A population-based inception cohort of patients who fulfilled 1987
American College of Rheumatology criteria for RA in 19882007 and a cohort
of non-RA subjects from the same population base were assembled and followed
until death, migration, or 12/31/2008. Cardiovascular risk factors, lipid measures
and use of lipid-lowering agents were ascertained by review of the medical record.
The national cholesterol education program (NCEP) adult treatment panel I1I
(ATP III) guidelines were assessed at the time of each lipid measure throughout
follow-up. Time from the first measurement of lipids meeting guidelines for
initiation of lipid-lowering agents to initiation of lipid-lowering agents was
assessed using Kaplan-Meier methods. Log rank tests were used to compare RA
and non-RA cohorts.

Results: The study population included 412 RA and 438 non-RA patients
with at least one lipid measure during follow-up and no prior use of
lipid-lowering agents (mean age 60 years; 71% female in each cohort). No
difference between RA and non-RA cohorts was found in the time from index
date to the first lipid measure (p=0.68). The rates of lipid testing were lower
among patients with RA compared to non-RA subjects, with 2209 lipid tests
during 4454 person-years (0.50 per patient per year; 95% CI: 0.48, 0.52) in
the patients with RA and 2780 lipid tests during 5119 person-years (0.54 per
patient per year; 95% CI: 0.52, 0.56) in the non-RA subjects (p<<0.001).
Overall, patients with RA were less likely to receive lipid-lowering agents
than non-RA subjects with 21% of RA and 28% of non RA subjects initiating
lipid lowering therapy by 10 years(p=0.02). The NCEP ATP III cardiovas-
cular disease risk categories were similar in both cohorts (p=0.48). Among
patients who met NCEP ATP III criteria for lipid lowering therapy during
follow-up (n=106 RA and n=120 non-RA), there was no difference between
patients with RA and non-RA in initiation of lipid lowering therapy (27% in
RA vs 26% in non-RA, p=0.36). In the subset of subjects with LDL=160
mg/dl, there was no difference between RA and non-RA in initiation of lipid
lowering therapy, with 24% of RA and 26% of non-RA patients initiating
lipid-lowering agents within 2 years (p=0.77).

Conclusion: Patients with RA were less likely to receive lipid-lowering
agents than non-RA subjects overall. However, among those who met NCEP
ATP 1II criteria recommending initiation of lipid-lowering agents, the
percentage of RA and non-RA patients who initiated lipid-lowering agents
was similar. Substantial undertreatment occurred in both the RA and non-RA
cohorts.
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Quality of Care for Rheumatoid Arthritis and Osteoporosis: Results
From the U.S. Medicare Physician Quality Reporting Program. Jeffrey
R. Curtis', Pradeep Sharma?, Tarun Arora®, Aseem Bharat®’, Michael Mor-
risey, Kenneth G. Saag®, Itara Barnes® and Elizabeth S. Delzell®. 'Univ of
Alabama-Birmingham, Birmingham, AL, *University of Alabama at Bir-
mingham, *University of Alabama at Birmingham, Birmingham, AL, “At-
lanta, GA

Background/Purpose: Quality of care and pay for performance are an
increasingly visible facet of medical care. In 2006, Medicare enacted the
Physician Quality Reporting Initiative (PQRI) program that allowed physi-
cians to report performance measures for osteoporosis; rheumatoid arthritis

(RA) was added in 2008. The objective of this analysis was to describe the
number of theumatologists and other physician specialties participating in the
PQRI program and to understand physician-reported reasons why recom-
mended care for individual osteoporosis and RA patients was not provided.

Methods: Using the national random 5% sample of Medicare fee-for-
service beneficiaries from 2007-2009, we identified all healthcare providers
reporting on 1) PQRI Measure 41: percentage of patients with a physician
diagnosis of osteoporosis who were prescribed an osteoporosis medication
within 12 months (CPTII 4005F); and/or 2) Measure 108: percentage of RA
patients prescribed a biologic or non-biologic DMARD (CPTII 4187F).
Modifiers allowed physicians to report on circumstances where there were
medical, patient-related, or other reasons why the recommended medications
were not prescribed; multiple reasons were allowable.

Results: During 2007-2009, 1-3% of internal medicine and family
physicians reported on prescription medication use for approximately 6,000
unique osteoporosis patients (measure 41); 10-12% of rheumatologists
reported on this measure. For patients for whom their physicians reported the
measure in 2009 (n=>5348), 7.3% did not receive osteoporosis medication for
medical reasons, 4.3% did not receive osteoporosis medication for patient
reasons (e.g. refusal), and 15.4% of patients did not receive it for other reasons
(e.g. cost). In total, 26% of osteoporosis patients who had their physician
report measure 41 did not receive prescription medications due to a reason
provided by the physician.

In 2008, a total of 177 (5.7%) out of 3078 rheumatologists reported on
DMARD use for RA patients; the proportion of rheumatologists reporting on
this measure increased in 2009 to 10.2%. Among unique RA patients in 2009
(n=1765), 13.3% of patients had their physician report a medical (6.9%) or
other (6.7%) reason why they had not been prescribed a DMARD.

Conclusion: Through 2009, approximately 10% of U.S. rheumatologists
were reporting on the quality of care for their rheumatoid arthritis and
osteoporosis patients enrolled in Medicare. A substantial fraction of these
patients had physician-documented reasons for why recommended care had
not been provided. Health plans that report on quality of care that fail to
provide a mechanism to allow physicians to provide reasons why care was not
provided may misclassify up to 25% of patients for whom care is medically
inappropriate, refused, or otherwise not feasible.
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DMARD Underuse in the Medicare Current Beneficiary Survey:
Evidence for Socioeconomic Disparities. Daniel H. Solomon', John Z.
Ayanian®, Bing Lu’, M. Alan Brookhart*, Sebastian Schneeweiss”,
Tamara Shaykevich' and Jeffrey N. Katz'. 'Brigham & Womens Hospi-
tal, Boston, MA, *Brigham and Women’s Hospital, *Brigham and Wom-
en’s Hospital, Boston, MA, “University of North Carolina, *Harvard
University, Boston, MA

Background/Purpose: There has been an increased appreciation for the
importance of DMARDs for virtually all patients with RA. However,
numerous studies have documented that many patients with RA do not appear
to receive DMARDs. Our prior work has documented that there racial
disparities in who receives DMARDEs, but these studies have not examined
the role of insurance, income, and education as possible correlates of racial
disparities. The goal of these analyses was to determine if racial disparities in
DMARD prescribing can be explained by insurance, income, and/or educa-
tional differences.

Methods: We examined DMARD use in the Medicare Current Benefi-
ciary Survey (MCBS), a four-year longitudinal US national survey of
randomly selected Medicare beneficiaries. This study included data from
years 2001-2006. Participants in MCBS with at least one Medicare claim for
RA plus a self-report of RA were included in the analyses. DMARD use was
based on an in-home assessment of all medications. Variables considered as
potential correlates of DMARD use in regression models included race/ethni-
city, insurance, income, education, rheumatology visit, region, age, gender,
comorbidity index, and calendar year. Because of the repeated measures of
DMARD use, each year of follow-up was considered as a separate observa-
tion with adjustment for within subject correlation using generalized linear
model applying a Generalized Estimating Equation approach.

Results: The cohort consisted of 513 MCBS participants with a mean age
of 70 years, of which 72% were female. During follow-up, 42% received a
DMARD. In fully adjusted analyses among the whole cohort, the strongest
predictor of DMARD use was seeing a theumatologist (see Table). In the
total cohort, lower annual income was associated with a reduced probability
of DMARD use. This was not observed in the cohort seen by rheumatologists.
Among individual not seen by rheumatologists, Black non-Hispanics were
much less likely to receive a DMARD (OR 0.16, 95% CI 0.03-0.98)
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compared to white, non-Hispanics; this was not the case when these
individuals were seen by rheumatologists (OR 0.89, 95% CI 0.12-6.62).
Older age was associated with a reduced probability of DMARD use,
especially in the cohort not seen by rheumatologists.

Table. Regression models predicting DMARD use in MCBS

Among Among
Subjects Without Subjects With
Rheumatology Rheumatology
Variables Total Cohort Visits Visits
Odds Ratio (95% confidence interval)
Age, years
<75 1.00 1.00 1.00
75-84 0.58 (0.37-0.92) 0.36 (0.18-0.73) 0.83 (0.46-1.51)
85+ 0.09 (0.02-0.31) 0.05 (0.01-0.26) 0.15 (0.02-0.89)
Gender, female 1.04 (0.65-1.67) 0.91 (0.49-1.71) 1.34 (0.71-2.53)
Race
White, non-Hispanic 1.0 1.0 1.0
Black, non-Hispanic 0.49 (0.14-1.76) 0.16 (0.03-0.98) 0.89 (0.12-6.62)
Hispanic 0.99 (0.30-3.22) 0.40 (0.08-2.01) 1.28 (0.22-7.60)
Other, non-Hispanic 1.23 (0.41-3.67) 0.68 (0.17-2.77) 1.56 (0.29-8.22)
Income
>50K 1.0 1.0 1.0
30-50K 0.89 (0.33-2.40) 0.44 (0.14-1.32) 1.15 (0.40-3.34)
20-30K 0.59 (0.20-1.63) 0.27 (0.08-0.84) 0.74 (0.25-2.20)
15-20K 0.58 (0.20—-1.71) 0.28 (0.08-0.95) 0.75 (0.20-2.61)

< 15K 0.57 (0.21-1.53) 0.17 (0.05-0.55) 1.08 (0.36-3.29)
Rheumatology care 7.74 (5.37-11.1) NA NA

Notes: Bolded findings are statistically significant.NA, not applicable; Models
adjusted for variables in the table plus education, region of residence (South,
Midwest, Northeast, and West), insurance status (private, HMO, and drug
insurance), comorbidity index, as well as year of observation.

Conclusion: We found that less than half of participants diagnosed with
RA in MCBS used DMARDs. Among individuals not seeing rheumatolo-
gists, Black non-Hispanic ethnicity appears associated with a reduced
probability of DMARD use, independent of income, insurance, and educa-
tion. As has been the results of several other cohort studies, seeing a
rheumatologist is the strongest predictor of DMARD use.
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Patients Whose Global Estimates Are Higher Than Their Physician’s
Global Estimates Are More Likely to Be Female, Have Fewer Years of
Formal Education, and Higher RAPID3 (Routine Assessment of Patient
Index Data) Scores. Isabel Castrejon', Yusuf Yazici®, Jonathan Samuels'
and Theodore Pincus'. 'NYU Hospital for Joint Diseases, New York, NY,
Division of Rheumatology, New York University School of Medicine and
NYU Hospital for Joint Diseases, New York, NY

Background/Purpose: To analyze levels of agreement of physician
global estimates (DOCGL) with patient global estimates (PATGL), and
characteristics of patients whose global estimates were higher than versus
similar to versus lower than their physicians’ global estimates, in patients
with different rheumatic diseases, including rheumatoid arthritis (RA),
systemic lupus erythematosus (SLE) and osteoarthritis (OA), seen in usual
care.

Methods: A database is maintained on all patients seen at an academic
rheumatology clinical setting, which includes demographic, patient self-
report MDHAQ (multidimensional health assessment questionnaire),
medication, and laboratory data. Each patient completes an MDHAQ at
each visit, to score physical function, pain, patient global estimate
(PATGL), fatigue, anxiety, depression and quality of sleep. The MDHAQ
also queries demographic data including gender, age and formal education
level. RAPID3 (routine assessment of patient index data) is a composite
index of physical function, pain and PATGL. A physician global estimate
(DOCGL) is scored for each patient at each visit by the rheumatologist.
One random visit of each patient between July 2005 and April 2011 was
selected for analyses of the degree of possible agreement or discordance
between PATGL (0-10 scale) and DOCGL (also 0-10). Mean DOCGL
levels were classified into 3 groups: “PATGL>DOCGL” (PATGL 2 or
more units greater than DOCGL); “PATGL=DOCGL” (differing by <2
units); and “DOCGL>PATGL” (DOCGL 2 or more units greater than
PATGL). Analysis of variance (ANOVA) was used to compare differ-
ences in MHDAQ measures among the 3 groups.

Results: Overall, 980 patients were studied, including 145 with RA,
57 SLE, 173 OA and 605 with other rheumatic disease; 509 patients
(52%) had PATGL=DOCGL (within 2 units on a 0—10 scale), 371 (38%)
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had PATGL>DOCGL (by 2 units or more), and 100 (10%) had
DOCGL>PATGL (by 2 units or more). Patients with PATGL>DOCGL
were significantly more likely to be female, have fewer years of for-
mal education, and have higher scores for PATGL, MDHAQ-function,
pain, fatigue, RAPID3, sleep, anxiety, depression, and RADAI. Sim-
ilar, but not identical, patterns were seen in patients with RA, compar-
able to a published report [Barton JL et al, Arthritis Care Res 2010;62:
857-64].

Table 1. Mean of measures according to comparison of estimate of global status
by the physician (DOCGL) and patient (PATGL).
All Patients DOCGL>PATGL PATGL=DOCGL PATGL>DOCGL
=980 =100 =509 N=371

N= N=1 N=5 N=3 P
Age, mean (years) 50.2 51.7 49.3 513 0.10
Gender (% female) 68% 64% 64% 74% 0.001
Education (years) 15.5 16.3 15.7 15.0 0.002
DOCGL (0-10) 2.6 4.0 25 25 <0.001
PATGL (0-10) 4.1 1.2 27 6.8 <0.001
MDHAQ-function 1.8 1.0 1.3 2.6 <0.001
(0-10)

MDHAQ-pain (0-10) 4.4 3.1 33 6.4 <0.001
MDHAQ-fatigue (0-10) 4.0 1.7 3.0 6.0 <0.001
RAPID3 (0-30) 10.3 52 7.4 15.7 <0.001
Get a good sleep (0-3) 0.94 0.59 0.80 1.24 <0.001
Anxiety (0-3) 0.58 0.34 0.49 0.76 <0.001
Depression (0-3) 0.48 0.30 0.37 0.70 <0.001
RADAI (0-48) 7.5 42 5.7 11.2 <0.001

Conclusion: Among 980 patients, 38% scored global estimates of at least
2 units higher than their physicians’ global estimates. These patients were
more likely to be female and have higher scores for all MDHAQ components,
including depression and anxiety, and a lower formal education level,
compared with patients whose physicians estimated global status similarly or
worse than the patients’ global estimates.
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What Factors Affect Discordance Between Physicians and Patients in
Assessments of Global Health in Rheumatoid Arthritis? Soo-Kyung
Cho', Yoon-Kyoung Sung', So-Yeon Park', Jeescon Shim? Chan-Bum
Choi’, Hoon-Suk Cha®, Jung-Yoon Choe®, Won-Tae Chung®, Jae Bum Jun’,
Tae-Hwan Kim®, Tae-Jong Kim’, Eun-Mi Koh®, Jisoo Lee'®, Shin-Seok
Lee’, Sung Hoon Park®, Wan-sik Uhm’, Dae-Hyun Yoo®, Bo Young Yoon'',
Sang-Cheol Bae' and KORONA investigators'2. 'Hanyang University Hos-
pital for Rheumatic Diseases, Clinical Research Center for Rheumatoid
Arthritis (CRCRA), Seoul, South Korea, >Clinical Research Center for
Rheumatoid Arthritis (CRCRA), Seoul, South Korea, *Hanyang University
Hospital for Rheumatic Disease, Clinical Research Center for Rheumatoid
Arthritis (CRCRA), Seoul, South Korea, “Samsung Medical Center, Sung-
kyunkwan University School of Medicine, Seoul, South Korea, *Catholic
University of Daegu School of Medicine, Daegu, South Korea, “Dong-A
University, Busan, South Korea, "Hanyang University Hospital for Rheu-
matic Disease, Seoul, South Korea, “Hanyang University Hospital for
Rheumatic Diseases, Seoul, South Korea, “Chonnam National University
Medical School and Hospital, Gwangju, South Korea, '°Ewha Womans
University Mokdong Hospital, Seoul, South Korea, ''Inje University Ilsan
Paik Hospital, Goyang, South Korea, '*Seoul, South Korea

Background/Purpose: The agreement of global health (GH) status
between patient’s reports and physician’s assessments is essential to the safe
and effective management of rheumatoid arthritis (RA) and improves out-
comes. Our study aimed to identify the agreement between patient and
physician in assessment of GH and explore influencing factors of discordance
between them.

Methods: Total of 3,169 patients with RA were recruited from KORean
Observational study Network for Arthritis (KORONA), a database generated
by rheumatologist investigators across the Korea. Patients were divided into
three subgroups according to their agreement between physician visual
analogue scale (VAS) and patients VAS. We defined three groups as positive
discordance (=25mm), concordance (< 25 mm), negative discordance
(=—25) according to difference between patient VAS and physician VAS.
The means = SD of its difference were 43.26 = 13.69, 1.44 + 12.26 and
—37.11 = 11.08 in each group. Among them, 2,523 patients were enrolled to
evaluate factors influencing on positive discordance. On univariate analysis,
we identified association factors for positive discordance group. Then multi-
variable logistic regression analysis was used to identify predictors of positive
discordance.

Results: Of the subjects, 1,901 patients (60.0%) were concordance group



and 225 patients (7.1%), 1,036 patients (32.7%) were negative discordance,
positive discordance, respectively. Factors associated with positive discor-
dance were female gender, disease activity, disease duration, comorbid with
hypertension (HTN) and gastrointestinal (GI) disease, visual analogue scale
(VAS) of fatigue and sleep disturbance in univariate analysis. Multivariable
analysis demonstrated comobidity with HTN (OR=1.25, CI 1.01~1.55),
comorbidity with GI disease (OR=1.54, CI 1.25~1.89), higher disease
activity (OR=2.38, CI 1.75~3.24), higher fatigue VAS (OR=241, CI
1.99~2.92), and sleep disturbance VAS (OR=1.56, CI 1.26~1.92) affected
on positive discordance. Patients were stratified according to disease activity.
In patients with remission or low disease activity, age =60 was a protective
factor on positive discordance. In moderate or high disease activity group,
comorbid with HTN or GI dz. and disease duration of =10 were factors
influencing on positive discordance.

Conclusion: About 32.7% patients thought their disease more severe than
their doctors. Higher disease activity, comorbid with HTN and GI disease,
fatigue and sleep disturbance were important factors on discordance between
patient and physician.
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Relative Effectiveness of Rituximab and An Alternative TNF Inhibitor in
Patients with Rheumatoid Arthritis and An Inadequate Response to a
Single Previous TNF Inhibitor: Interim Results From Switch-
Rheumatoid Arthritis a Global Comparative-Effectiveness Observa-
tional Study. Paul Emery', Piercarlo Sarzi-Puttini’, Robert J. Moots®,
Alexandros A. Andrianakos®, Thomas P. Sheeran’, Denis Choquette®, Axel
Finckh’, Marie-Laetitia Desjuzeur®, Eric Gemmen®, Chiedzo Mpofu® and
Jacques-Eric Gottenberg'®. 'Leeds Institute of Molecular Medicine, Univer-
sity of Leeds and NIHR Leeds Musculoskeletal Biomedical Research Unit,
Leeds, UK, Leeds, United Kingdom, *L Sacco University Hospital, Milano,
Italy, *University of Liverpool, Liverpool, United Kingdom, *Hellenic Foun-
dation for Rheumatological Research, Athens, Greece, Cannock Chase
Hospital, Cannock, United Kingdom, “University of Montreal, Notre-dame
Hospital, Montreal, QC, "University Hospital of Geneva, Geneva, Switzer-
land, ®F. Hoffman-La Roche Ltd, Basel, Switzerland, °Quintiles Inc, Rock-
ville, MD, '°CHU Strasbourg, Strasbourg, France

Background/Purpose: A recent longitudinal cohort study suggested that
after an inadequate response to a tumor necrosis factor inhibitor (TNFi),
switching to rituximab (RTX) may be more effective than switching to an
alternative TNFi.' The current study prospectively evaluated the relative
effectiveness of RTX vs an alternative TNFi in rheumatoid arthritis (RA)
patients with an insufficient response or intolerance to a single previous TNFi
in routine clinical practice.

Methods: This is an interim analysis on an ongoing global, multicenter,
prospective, observational study in patients with RA who were prescribed
RTX or an alternative TNFi following the first TNFi failure. Propensity
scores were generated for each patient to reflect the conditional probability of
receiving treatment with RTX vs an alternative TNFi. 6-month changes in
clinical variables (DAS28-ESR and ESR) following the initiation of the new
therapy were compared in the two treatment groups using analysis of
covariance; these analyses controlled for baseline value, propensity score, and
other covariates found to be statistically different between the two groups at
baseline.

Results: Data are presented for 1082 patients enrolled and 660 patients
completing 6 months as of Feb 2011 in 9 countries. The 592 RTX and the 490
alternative TNFi patients had a mean (SD) age of 56.4 (12.46) and 54.4 (13.70)
yrs, respectively; mean (SD) disease duration 8.9 (7.87) and 7.8 (6.60) yrs; female
77.4% and 80.6%; mean (SD) duration of all previous TNFi therapy 25.2 (25.4)
and 25.4 (26.7) months. At the start of the new therapy, mean (SD) DAS28-ESR
was significantly higher (p<<0.0001) in the RTX group (5.57 [1.33]; n=385) vs
the alternative TNFi group (4.97 [1.38]; n=272). At 6 months, there was a
significantly greater decrease in DAS28-ESR in RTX patients (n=277) than in
alternative TNFi patients (n=203): mean improvement at 6 months —1.6 vs
—1.2; p=0.047. In addition, there was a significantly greater decrease in ESR
(=154 vs —9.7; p=0.0219) in the RTX group vs the alternative TNFi group and
numerically better results for the other DAS28 components (joint counts, global
disease activity assessment).

Conclusion: Following discontinuation of a first TNFi, patients starting
treatment with RTX achieved significantly better efficacy at 6 months as
measured by DAS28-ESR compared with patients switching to an alternative
TNFi.

Reference:
1. Finckh A, et al. Ann Rheum Dis 2010;69:387-393.
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Direct and Indirect Effects of Disease Activity on Functional disability in
Rheumatoid Arthritis Patients Over Time and the Effect of Increasing
Intensive Treatments: Results From Early Utrecht Rheumatoid Arthritis
Cohort Study Group. Sandhya C. Nair, P.M.J. Welsing, F.P.J.G. Lafeber
and J.W.J. Bijlsma. University Medical Center Utrecht, Utrecht, Netherlands

Background/Purpose: Disease activity influences functional disability in
Rheumatiod Arthritis (RA). This influence theoretically constitutes a direct
effect (due to current disease activity) and an indirect effect through the effect
on joint damage of disease activity over time. It has been found that the direct
relation between disease activity and functional disability becomes weaker
with higher disease duration, but it has been questioned whether this still is the
case with current intensive treatment (1,2). The indirect effect of disease
activity on functional disability has not been studied extensively. It is
important to understand the relations between these important outcomes and
the effect of treatment strategy for the interpretation of disease activity in
current tight control treatment strategies. Also with simulation of the progres-
sion of the disease in modeling studies as often performed within increasingly
performed health-economic studies these relations should be taken into
account. The objective of this study was to explore the relation of disease
activity with functional disability over time considering indirect and direct
associations and also the influence of treatment strategy on these relations.

Methods: Data from consecutive randomized clinical trials and their
extension phases performed within the Early Utrecht Rheumatoid Arthritis
Cohort study group studying increasing intensive treatment strategies were
used. Functional capacity was measured using the HAQ and disease activity
with the Disease Activity Score 28 (DAS28) every 12 months. Linear mixed
models were used to model the longitudinal relation of DAS28 (current and
lagged DAS28) and other variables on functional disability of patients over
time. To investigate if the influence of variables changed over time interaction
terms were tested in the model. Effect modification by treatment strategy was
also studied in the model and in subgroup analyses.

Results: Current DAS28 was as expected positively longitudinally asso-
ciated with HAQ. Lagged DAS28 was independently associated with HAQ.
The longitudinal relation of DAS28 with HAQ decreased over disease duration.
Remarkably the longitudinal relation of lagged DAS28 with HAQ increased over
disease duration. Both were independent of treatment strategy. Although similar
relationships between disease activity and functional disability was observed,
HAQ progression was lowest in the high intensity treatment group as compared
to low intensity treatment group (8=—0.12, p=0.002).

Conclusion: More intensive combination treatment strategies improve the
long-term progression of functional disability. Although the longitudinal
relation of disease activity with functional disability decreases the influence of
lagged disease activity with functional disability increases with disease
duration. This further underpins the importance of disease activity as a
treatment target for RA early as well as later in the disease course. These
results should be confirmed and be taken into account in studies modeling the
progression of RA.

Reference:
1. Welsing PM et.al. Arthritis Rheum 2001;44 (9):2009-17.
2. van der Kooi et al. Ann Rheum Dis;70(1):168—171
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Rheumatoid Arthritis Continues to Improve in the New Millennium
Whilst Use of Medication Change. Findings From a Representative
Rheumatoid Arthritis Register Over 15 Years. Cathrine Austad, Tore K.
Kvien and Till Uhlig. Diakonhjemmet Hospital, Oslo, Norway

Background/Purpose: During recent years and especially in the new
millennium disease severity in patients with rheumatoid arthritis (RA) has
been reported improved. It is important to retrieve such information from
population based studies and to identify trends over time for this improvement.
Purpose: To explore whether observed improved RA severity as measured by
patient reported outcomes (PROs) improves over a perspective of 15 years and in
the most recent years after introduction of biologic therapies.

Methods: In a population based registry of RA, 868 patients aged
20-79 years (mean (SD) age 59.9 (12.3) years, disease duration 13.0
(10.8) years, 77.1% females, 57.0 % RF+ or CCP+) responded in 2009
to a mailed questionnaire (response rate 60.6%). The PROs included pain,
fatigue and patient global assessment of disease impact on 100 mm visual
analogue scales, modified HAQ, SF-36 (with calculation of physical
(PCS) and mental component summary (MCS) (low scores=poor health),
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and SF-6D derived utility). Patients reported use of medications including
disease modifying anti-rheumatic drugs (DMARDs).

Results are given with means and 95% confidence intervals (CI), and
were compared with outcomes from previous cross-sectional health status
surveys using the same instruments in 1994, 1996, 2001, and 2004.
Comparisons across these cross-sectional data collections can be per-
formed since the respondents are considered representative for the entire
RA population in the geographic area [1]. Non-overlapping CI of a PRO
at different time points was considered to represent a true difference.
Subanalyses were performed to investigate differences in gender, disease
duration = or > 10 years and current use/non-use of DMARDs.

Results: Age, gender and disease duration were similar at all exami-
nation points. Use of DMARDs increased from 36.4% in 1994 to 59.6%
in 2009, both overall and for genders separately. DMARD users were
statistically significant younger than non-users, data not included, with
gender distribution equal that of the registry. In 2009 20% of patients used
a biological DMARD. A consistent improvement in health status was
observed from 1994 to 2009, except for mental health (see table). MHAQ
and SF-36 PCS demonstrated a clear improvement from 2004 to 2009.
Mean improvements from 1994 to 2009 were in the magnitude of what is
considered as minimum clinically important.

1994 1996 2001 2004 2009
Current DMARD n(%)

Overall 339 (36.4) 407 (39.6) 373 (45.0) 495 (54.2) 588 (59.6)
MHAQ (1-4)

Overall 168 (1.64; 1.71) 165 (1.62; 1.69) 158 (1.54; 1.62)*  1.55 (1515 1.58)* 1.4 (1.40; 1.47)*
Male 148 (1415 1.54)  1.52(1.44; 1.60) 144 (1.38; 1.51)  1.49 (1.42; 1.57) 138 (1.32; 1.44)
Female 174(1.69; 1.78) 169 (1.65; 1.73) 162 (1.58; 1.66)*  1.56 (1.52; 1.60)*  1.45 (1.41; 1.48)*
Dis. dur = 10 years 1,53(1.49; 1.57)  1.50 (1.46; 1.54)  1.44 (1.39; 1.48)* 143 (1.38; 147)* 134 (1.30; 1.37)*
Dis. dur >10 years 1,86 (1.79; 1.92)  1.81 (1.75; 1.86) 170 (1.65; 1.76)*  1.65 (1.60; 1.70)*  1.50 (1.46; 1.55)*
Use DMARDs 1,64 (1.58; 1.70) 164 (1.58; 1.69) 155 (1.50; 1.60)  1.53 (1.48; 1.57)*  1.42 (1.38; 1.46)*
No DMARDs 170 (165 1.75) 167 (1.62; 1.72) 161 (1.56; 1.66)  1.57(1.52; 1.62)*  1.45 (1.40; 1.50)*
VAS patient global (0-100)

Overall 48.5(47.0;50.0)  44.8 (43.5;46.2)*  39.8 (38.1;4L.6)*  38.2(36.6;39.8)*  37.1(35.4;38.8)%
Male 50.7(49.0;52.4)  40.6 (374;43.7)F 322 (28.8;357)%  34.4(30.9;37.8)* 347 (31.4;38.0)*
Female 44.4(40.8;47.9) 46,0 (44.4;47.6)  41.9(39.9;44.0) 392 (37.4;41.1) 374 (356;39.1)*
Dis.dur = 10 years 459 (43.7;48.0)  40.5 (38.5;42.5)%  34.8(32.4;37.3)* 340 (31.6;36.3)*  33.8 (31.4;362)*
Disdur >10 years 534 (51.1:55.6)  49.1 (47.1:51.1) 440 (41.6;46.5)*  41.8(39.6:44.0)*  39.1 (37.0; 41.2)*
DMARDs 483 (45.6;50.6)  44.9 (42.8;47.0) 389 (36.4:41.3)*  37.8(35.7:39.9)% 369 (34.9; 38.9)*
No DMARDs 49.9 (47.8;52.0)  45.0 (43.1346.9)*  40.6 38.1;43.1)*  38.7(36.2;41.2)*  36.6 (34.1;39.1)*
SF-36 MCS 463 (45.5;47.2) 453 (445;46.0)  47.0 (462;47.9)%  47.5(46.7;48.3) 469 (46.1;47.7)*

(0-100)
SF-36 PCS (0-100) 31.4(30.7;32.2)  32.0(31.3;327)  327(31.9;33.5)  33.7(32.9;344)*  36.4 (35.6; 37.2)*
SE-6D utility (0-1) 0.616 (0.607; 0.625) 0.617 (0.608; 0.625) 0.639 (0.629; 0.649)* 0.647 (0.638; 0.656)* 0.670 (0.660; 0.680)*
Pain (0-100) 46.0 (44.4;47.5)%  37.7(36.2;39.1)* 358 (34.1;374)%  34.5(33.0;36.1)* 342 (32.6;35.8)*
Fatigue (0-100)  50.0 (48.2;51.8)  44.1 (42.3;45.9)% 46,9 (44.9;48.9)  46.1 (44.2;48.1) 447 (42.8; 46.6)

non-overlapping 95% CI with =1 other measure

Conclusion: The improvement in physical health and utility ob-
served in 1994-2004 continued until 2009. Improvements were seen
in both genders, with short and long disease duration, and independently
of DMARD use. RA patients during the last 15 years had consistently
reduced disability and better overall health and utility score, indicat-
ing that recent investments in health care for patients with RA are justi-
fied.
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Perceived Benefits of Intravenous Biologic Therapy Among Patients with
Rheumatoid Arthritis. Susan Bolge, Julie Vanderpoel, Helen Eldridge,
Samir Mody and Mike Ingham. Janssen Services, LLC, Horsham, PA

Background/Purpose: Currently two modes of administration are available
for biologic therapies used to treat theumatoid arthritis (RA): intravenous infusion
(IV) and subcutaneous injection (SQ). Patient preference for mode of adminis-
tration may be one of many factors influencing choice of biologic therapy. The
purpose of the study was to identify perceived benefits of IV biologic therapy
among patients with RA who are currently treated with an IV biologic medica-
tion.

Methods: In August to September 2010, 209 patients self-reporting a
diagnosis of RA and currently receiving IV biologic therapy participated in
semi-structured telephone interviews about their experience with IV therapy.
Study protocol and questionnaire were approved by an independent institutional
review board (IRB). Patients rated their level of satisfaction with their current [V
medication on a 7-point Likert scale, where 1=not at all satisfied and 7=very
satisfied. Patients were asked to allocate $100 (U.S.) across six features of IV
administration and services. Patients also discussed reasons for IV preference.

Results: Mean satisfaction was 6.2 out of 7, and 79% rated satisfaction as a
6 or 7. A mean of $31 out of $100 was allocated to the value of receiving
treatment in a healthcare facility where healthcare professionals can assess and

monitor the patient. Also highly valued were having a healthcare professional
administer medication ($24) and infrequent dosing ($21). Of current IV users,
most (83%, n=174) prefer an IV medication to a SQ. The most common reasons
for TV preference are not wanting to give self-injections or not liking needles
(41%), less frequent dosing (35%), and preference for healthcare professional
administration (26%). Additional sub-analyses demonstrated that these results
varied by demographics and factors related to treatment.

Conclusion: Patients with RA currently using IV biologic therapy are
highly satisfied with their medication. Patients perceive the additional
opportunity for healthcare provider interaction at infusion facilities as a
benefit of this mode of administration. These results support the need for
continued patient access to IV therapeutic options and shared decision-
making between patients and physicians when selecting biologic treatment.
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The Effect of Arthritis Self Management Program on Outcome in
African-Americans with Rheumatoid Arthritis Served by a Public
Hospital. Athan N. Tiliakos', Yi Pan?, Kirk Easley’, Steven D. Culler” and
Doyt L. Conn'. '"Emory Univ School of Medicine, Atlanta, GA, “Emory
University-Rollins School of Public Health, *Emory University-Rollins
School of Public Health, Atlanta, GA

Background/Purpoese: Rheumatoid Arthritis (RA) affects poor people
and minority patients more adversely than those who are more economically
advantaged and Caucasians. Economically disadvantaged patients have more
active disease, more disability, and lower functional status at the presentation
of RA. The Arthritis Self Management Program (ASMP) is recognized as an
important tool in the management of RA. The purpose of this study was to
determine the effect of ASMP on a cohort of RA patients (mostly African-
American) served by Grady Memorial Hospital.

Methods: 104 patients with definite RA (based on the 1987 ACR
Criteria,) recruited from the rheumatology clinic of Grady Memorial Hospital,
were randomized to participate in ASMP versus usual care alone, and were
followed for 18 months. The 2 groups were compared with regard to disease
activity, functional status, and utilization of health resources. This information
was collected at baseline, and at 6, 12, and 18 months. The primary endpoint
was clinical improvement, as indicated by the ACR 20.

Results: The percentage of patients achieving ACR 20 was similar in the
ASMP (14% at 18 months) and usual care (17% at 18 months) groups
(p=0.3.) However, 28% of the 25 ASMP patients who attended at least 4
classes, achieved ACR 20, whereas 5% of the 27 ASMP patients who
attended fewer than 4 classes, were able to achieve ACR 20 (p=0.02.) There
was a reduction in the total number of tender and swollen joints in both groups
throughout the duration of the study, particularly in patient over 60 years of
age. At each visit, one third of the patients were not taking their prescribed
medications. Influencing adherence was poverty and lack of insurance. There
was no difference in healthcare utilization between the two groups.

Conclusion: Although all patients had improvement in the total number
of painful and swollen joints, those who attended at least 4 ASMP classes
were more likely to achieve ACR 20. ASMP may provide clinical benefit in
RA patients served by a Public Hospital. Adherence may be limited by
economic and social factors
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Effort-Reward Imbalance in Patients with Rheumatoid Arthritis? Jutta
G. Richter, Thomas Muth, Birthe Koerbl, Nicole Hoffmann, Tobias Koch,
Johannes Siegrist and Matthias Schneider. Heinrich-Heine-University, Dues-
seldorf, Germany

Background/Purpose: Working life factors influence patients’ (life)
satisfaction and their well being. Effort at work is spent as part of a ‘social
contract’ that reciprocates effort by adequate reward. Components of work-
related rewards have been shown to matter for health. Research on effort-
reward imbalance (ERI) might contribute to the understanding of social and
psychological factors related to the well-being of patients (pts) with rheuma-
toid arthritis (RA). We studied psychosocial stress levels at work measured by
the ERI model.

Methods: Within a cross sectional nationwide study a set of standardized
self-administered questionnaires was applied to RA pts. The ERI question-
naire assessed the effort-reward imbalance in RA pts capable for work.
Effort-reward ratio (ERR) scores > 1 and the upper tertile scores of
overcommitment (OCS) reflect relevant values. Data were analyzed in
comparison to controls (c) not suffering from a rheumatic disease and
recruited by the pts. Ethics committee approval had been obtained.
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Results: 275 pts (85.1% female (f)) and 178 ¢ (90.8%f) answered the
questionnaire. Pts’ mean age was 47.5+10.1 (c 42.8%9.8) years, mean
disease duration (dd) 9.1=8.1 years, 83.6% self-reported at least one
comorbidity (range 0-8). 74.5% received at least one disease modifying
medication (DMARD, range 0-6). 44.0% were on steroids =7.5mg, 8.7% on
steroids >7.5mg. 60.7% took NSAIDS. Occupational status and self-categorized
occupation groups (scog) did not significantly differ between pts and c.

74.5% of the pts (C 5.4%;p<<0.01) showed an ERR>1, this was
consistent in f and male (m) pts (p>0.05), see table 1. Age, dd, functional
capacity (fc), number of DMARDs, steroid dosages, education, marital status
and scog did not significantly differ to those with ERR=1. In contrast to
fulltime (82.1%) or sporadically employed (81.8%), part time employees had
significantly less ERR>1 (63.1%,p<<0.05).

Table 1. Effort&reward and overcommitment scores, ERR>1 and OCS upper
tertile in pts and ¢

Effort Reward ERR>1  Overcommittment OCS upper

mean=SD  mean=SD % mean=SD tertile %

Pts 158%£53  235*11.1 74.5 13.9%3.9 33.7
F pts 15.8%54  23.7x11.3 74.4 13.9%£3.9 345
M pts 15745 22.1+95 75.0 13.7%3.7 29.3
Controls 142+4.1 46.8%+6.6 5.4 12.8%£3.9 252
Fc 14.0£4.0 47.0%6.5 4.1 12.6+£3.8 232
Mec 169139 438*74 18.8 143+4.1 43.8

OCS showed relevant values in 33.7% pts (f 34.5%,m 29.3%; ¢ 25.2% (both
p>0.05). Age, dd, number of DMARDs, steroid dosages, education, marital
status, and scog were not significantly different to those with OCS in lower
tertiles. Fc was significantly lower in pts with relevant overcommitment.

Conclusion: This is the first study investigating the ERI in RA pts.
Compared to controls a significantly higher proportion of pts reported a
relevant ERI. Analysis on direct and indirect mechanisms potentially involved
in the relation between psychosocial work characteristics and RA need further
evaluations. However, although no cause and effect relationship can be
established a reduction of stressful experiences in the framework of the
worksites for RA pts seems reasonable.

Unrestricted grants Ministry of Innovation, Science, Research and Tech-
nology of the German State North Rhine-Westphalia, Deutsche Rheuma-Liga
e.V., supported by German LE Self-Help Community
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Who Are the Patients with Early Arthritis Who Score States “worse
Than death” on the EQ-5D? Results From the ESPOIR Cohort. Cécile
Gaujoux-Viala', Bruno Fautrel®, Francis Guillemin®, René-Marc Flipo®,
Patrice Fardellone®, Pierre Bourgeois® and Anne-Christine Rat’. '1 Nancy-
University, Paul Verlaine Metz University, Paris Descartes University, EA
4360 Apemac, Nancy, France, 2 Paris 6 — Pierre et Marie Curie University;
Rheumatology, Pitié-Salpétriere Hospital, Paris, France, “Université Pierre et
Marie Curie - Paris 6 - Pitie Salpetriere University Hospital, Paris, France,
*Nancy-University, Paul Verlaine Metz University, Paris Descartes Univer-
sity, EA 4360 Apemac CHU Nancy, Epidémiologie et Evaluation Cliniques,
Nancy, France, “Rheumatology Department, Lille University Hospital, Lille,
France, °C.H.U. D’ Amiens, Amiens, France

Background/Purpose: Indirect utility measures are increasingly used
to assess health benefits in RCTs and to estimate Quality-adjusted
life-years (QALYs) gain in cost-effectiveness models. The EQ-5D is a
S-dimensional multi-attribute questionnaire widely used to calculate
QALY. It allows negative utility values which theoretically correspond to
health state “worse than death”.

Objectives: To analyse the patients with EQ-5D <0 ie in states worse
than death and to investigate their health status in a large multicenter
prospective cohort of patients with EA.

Methods: EQ-5D measures were longitudinally assessed in 813
patients with EA. Clinical outcomes and laboratory measures were also
recorded. The characteristics and health status of patients with an
EQ-5D<0 were analyzed. Multivariate logistic regression was used to
determine which specific aspects of early arthritis were independently
associated with states worse than death.

Results: At baseline, 90 (11%) patients were in states worse than
death. Mean EQ-5D values were —0.095%0.106 (range —0.594 to
—0.003). Patients occupied 16 of the possible 84 health profiles with
negative scores, with extreme pain/discomfort being the common charac-
teristic of all these states. Concerning other domains, 40% of patients
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reporting severe anxiety/depression, 19% severe problems in usual activ-
ities, 8% severe problems in self-care, and 3% severe problems in
mobility. All patients had at least moderate problems in anxiety/
depression domain. Patients with negative EQ-5D scores had higher
disease activity, higher HAQ score, more pain, more fatigue, lower mental
component of the SF-36 and higher CRP than patients with EQ-5D>=0
(all p<0.0001). In the logistic regression model, increasing HAQ score
and decreasing mental component of the SF-36 were associated with
negative EQ-5D scores (Table). Results were similar at 6 and 12 months
with 26 and 24 patients in states worse than death respectively.

Table. Determinants of being in state worse than death

EQ5D<0 EQ5D>0
N=90 N=723
Baseline Variable (meanx SD) (mean+ SD) OR [95%CI]
HAQ 1.98 + 0.44 0.81 = 0.60 21.3[10.1;45.1]
Mental component of the SF36 282 + 84 39.9 = 10.6 0.92 [0.89;0.95]
Fatigue 68.3 =199 45.0 = 28.0 1.01 [0.99;1.03]
DAS28 63+ 1.2 49 =12 1.15 [0.86;1.54]
Pain 51.1 £ 289 354 +269 0.99 [0.98;1.01]

Conclusion: Pain/discomfort was the key domain leading to a state worse
than death, scored at the most extreme level in every worse than death EQ-5D
profile occupied by the early arthritis patients. In multivariate analysis HAQ and
mental component of the SF36 were always associated with state worse than
death. Early arthritis patients have specific needs necessitating better management
of pain and anxiety.
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An Overview of Health Technology Assessments for Rheumatoid Arthri-
tis Biologics. Floortie Van Nooten', Kavita Gajria® and Karin Coyne’.
'United Bioscience Corporation, London, United Kingdom, “MedImmune
LLC, Gaithersburg, MD, *United Bioscience Corporation, Bethesda, MD

Background/Purpose: Health Technology Assessments (HTAs) often
form the basis for reimbursement decisions and can include medical,
economic, social, and ethical implications. The objective of this study was to
establish the information assessed, reasons for rejection or restriction, and
critiques provided by HTA agencies.

Methods: HTAs for rheumatoid arthritis biologics were searched in
Australia, Canada, Germany, Italy, France, the Netherlands, Sweden, the
United Kingdom, and the United States. Assessments were included if they
contained clinical and health economic information.

Results: Of the 70 HTAs found, 31 were included in this assessment.
Twenty-six were single technology assessments (STAs) and 5 were multiple
technology assessments (MTAs). No assessments were found for Italy,
Germany, France, or the United States. Clinical endpoints included in the
STAs were American College of Rheumatology (ACR) scores, Disease
Activity Score (DAS)-28, Health Assessment Questionnaire-Disability Index
(HAQ-DI), Short Form-36, Sharp score, tender joint count, swollen joint
count, proportion of European League Against Rheumatism (EULAR)
responders, and Functional Assessment of Chronic Illness Therapy-Fatigue.
Comparators were usually other biologics. Economic models included patient
level simulation, cost minimization, stepwise, and Markov models. MTAs
and STAs were similar in terms of clinical endpoints, models, and compar-
ators. Economic analyses were usually based on cost per quality-adjusted
life-years (QALY), with the exception of a Canadian HTA that included cost
per ACR-50 response. Decisions for reimbursement varied depending on
country-specific requirements. The most common reason for rejection was
lack of optimal clinical effectiveness evidence. Additionally, a lack of
evidence describing the relative benefit of a new agent against an established
standard of care in the standard target population was noted. Criticisms
identified by HTA agencies were a need for strong evidentiary support in
indirect comparisons, target population not represented in the trial data
submitted, preference for country-specific utilities over mapping utilities with
HAQ-DI or DAS-28, and cost-effectiveness models not reflective of current
medical practice.

Conclusion: Future HTA submissions need to provide clear evidence of
clinical effectiveness in the appropriate target population and against estab-
lished standards of care. Economic models that are reflective of current
medical practice, including the use of appropriate comparators, consideration
of direct measurement of utilities with an evaluation of time horizon that is 5
years and beyond, and measurement of outcomes using cost-per-QALY
approaches, may be more successful with HTA agencies.
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Validation of Diagnostic and Procedural Codes for Identification of
Incident Cardiovascular Disease in Subjects with Rheumatoid Arthritis.
Lisa A. Davis', Grant W. Cannon?, Andreas M. Reimold®, Gail S. Kerr*, Ted
R. Mikuls® and Liron Caplan®. "Univ of Colorado School of Med, Aurora,
CO, ?Salt Lake City VA and University of Utah, Salt Lake City, UT, *Dallas
VA and University of Texas Southwestern, Dallas, TX, *Washington DC VA
and Georgetown University, Washington, DC, *Omaha VA and University of
Nebraska, Omaha, NE, ®Denver VA and University of Colorado, Aurora, CO

Background/Purpose: The use of International Classification of
Diseases, Clinical Modification, Ninth Revision (ICD-9-CM) and Current
Procedural Terminology (CPT) codes can be helpful in performing health
services research, implementing clinical guidelines, and monitoring health
care utilization. However, the accuracy of cardiovascular (CV) event-
relevant codes has not been adequately validated for the purpose of
identifying incident rather than prevalent CV disease. We examined a
population at risk for CV disease (elderly subjects with rheumatoid
arthritis) in order to assess the validity of these codes.

Methods: Subjects who are enrolled in the Veterans Affairs Rheuma-
toid Arthritis (VARA) prospective registry were included if their records
in either the inpatient or outpatient treatment administrative databases
contained a “primary/reason for visit” ICD-9-CM diagnosis code, ICD-
9-procedure code, or CPT code relating to myocardial infarction (MI),
stroke, coronary artery bypass graft (CABG) surgery, or percutaneous
coronary intervention (PCI). For convenience, we limited this study to the
Dallas, Omaha, and Denver VA sites. This coding was compared with a
gold standard case definition for CV events, determined by medical record
review using a structured chart abstraction instrument for incident MI,
stroke, PCI, and CABG within a 3 month window of the code being
assessed. The positive predictive value (PPV) was calculated for each of
the included codes, and any individual diagnostic or procedural code with
a PPV >60% was included in a composite coding algorithm for each
clinical condition.

Results: We evaluated 158 instances of 21 codes. PPV for the codes
for incident disease/procedures varied between 0-100% (see Table).
Composite coding algorithms resulted in PPV values ranging from
72-100%. No false positive cases were identified for any of the CABG
and PCI procedure codes (33 instances examined).

Table. Positive predictive values for incident cardiovascular event codes

Event Code TP (n) FP (n) PPV 95% CI
Acute MI ICD-9-CM
410.x 12 3 0.80 0.52 0.96
411.x 3 4 0.43 0.10 0.82
412.x 1 8 0.11 0.00 0.48
413.x 6 4 0.60 0.26 0.88
414.x 3 19 0.14 0.03 0.35
429.2 0 4 0.00 0.00 0.60
v45.81 0 10 0.00 0.00 0.31
Composite MI (410.x, 413.x) 18 7 0.72 0.51 0.88
Stroke ICD-9-CM
433.11 1 1 0.50 0.01 0.99
433.91 0 1 0.00 0.00 0.98
43491 9 0 1.00 0.66 1.00
435.x 5 5 0.50 0.19 0.81
436.x 3 11 0.21 0.05 0.51
437.9x 0 2 0.00 0.00 0.84
438.x 5 5 0.50 0.19 0.81
Composite Stroke(434.91) 9 0 1.00 0.66 1.00
CABG ICD-9-CM procedure
36.1x 10 0 1.00 0.69 1.00
PCI
ICD-9-CM procedure 20 0 1.00 0.83 1.00
36.06 1 0 1.00 0.25 1.00
36.07 10 0 1.00 0.69 1.00
0.66 9 0 1.00 0.66 1.00
CPT 3 0 1.00 0.29 1.00
929.73 1 1.00 0.25 1.00
929.8 1 0 1.00 0.25 1.00
929.95 1 0 1.00 0.25 1.00
Composite PCT (all codes) 23 0 1.00 0.85 1.00

Key: TP= true positives; FP=false positives; PPV=positive predictive values; 95% CI=95% confidence
interval; Acute MI=acute myocardial infarction; CABG=coronary artery bypass graft;
PCI=percutaneous coronary intervention; CPT= Current Procedural Terminology; ICD-9-CM
International Classification of Diseases, Clinical Modification, Ninth Revision

Conclusion: Validation of diagnostic and procedural codes allows for
identification of incident rather than prevalent CV disease in RA patients.
Proposed composite algorithms demonstrate improvements over prior at-
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tempts to validate diagnostic and procedural codes for this purpose and will
lead to the improved detection of incident CV events in RA patients. The ability
to detect incident CV events using trustworthy codes may further efforts in health
services research, guideline implementation, and health care utilization.
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The 2010 Rheumatoid Arthritis Criteria Versus the 1987 Rheumatoid
Arthritis Criteria: Will the Real Criteria Please Stand up! Aarat M. Patel',
Christine L. Amity?, Lynne M. Frydrych?, Derek Sippel, Donald Jones?,
Danielle Goudeau®, Heather Eng®, David Kyle®, Melissa Saul’, Daniel Hal
Solomon®, Stephen R. Wisniewski®, Larry W. Moreland® and Marc C.
Levesque®. 'Univ of Pittsburgh Med Ctr/Children’s Hospital of Pittsburgh of
UPMC, Pittsburgh, PA, *Univ of Pittsburgh Med Ctr, Pittsburgh, PA, *Univ of
Pittsburgh, Pittsburgh, PA, “Brigham & Womens Hospital, Boston, MA, *Uni-
versity of Pittsburgh, Pittsburgh, PA

Background/Purpose: The 1987 American College of Rheumatology
(ACR) classification criteria for Rheumatoid Arthritis (RA) was revised in 2010
by the ACR/European League Against Rheumatism (EULAR) to identify
patients with earlier disease and to incorporate anti-cyclic citrullinated peptide
(anti-CCP) results. Our aim was to evaluate the usefulness of the 2010 ACR/
EULAR RA classification criteria for identification of RA in a large cross-
sectional cohort and to determine the characteristics of those that do not fulfill the
new criteria.

Methods: We conducted an analysis of the Rheumatoid Arthritis Compara-
tive Effectiveness Research (RACER) registry (N=606) to determine whether
subjects met the 1987 and/or 2010 RA classification criteria. Subjects enrolled in
RACER have RA based on the judgment of a treating physician and a second
reviewer. Clinical data from the registry including age, sex, race, disease duration,
disease activity score-28 joint count (DAS2S), clinical disease activity index
(CDAI), and laboratory measures (C-reactive protein (CRP), erythrocyte sedi-
mentation rate (ESR), rheumatoid factor (RF), and anti-CCP) were compared
between groups. All variables of each criterion were compared for differences
between groups. Statistical analysis was performed with Kruskal-Wallis and
Pearson Chi-Square tests.

Results: The majority of RACER subjects met both classification criteria
(88.3%) (see Table). The rest met either “1987 only” (4.6%), “2010 only” (4.5%),
or neither criteria (1.8%). There were no significant differences between groups in
demographics, disease activity (DAS28 and CDAI) and CRP but there were
marked differences in disease duration, ESR, RF, and anti-CCP. There were
significant differences between the “1987 only” and “2010 only” groups in
morning stiffhess (85% vs 7%; p=0.0120), having >10 joints affected (0% vs
52%; p<<0.0001) and anti-CCP positivity (9% vs 58%; p<<0.0001).

Table 1. Group Comparison of Each Domain of the 1987 and 2010 Rheumatoid
Arthritis Criteria in RACER subjects (n=6006)

Patients meeting Patients meeting Patients meeting Patients meeting
1987 and 2010 1987 criteria 2010 criteria Neither criteria

criteria (n=535) only (n=33) only (n=27) (n=11) P value

RF, Positive 92% 25% 15% 36% <0.0001
Mean =SD 285.1 £ 663.4 13.54 £ 13.2 13.0 = 13.2 233 =313 <0.0001
Median 84 5 5 5

CCP, Positive 83% 9% 58% 27% <0.0001
Mean +SD 2359 * 3822 3648 110.2 + 2184 277 741 <0.0001
Median 100 2 135 2

ESR, Abnormal 59% 32% 39% 20% 0.003
Mean +SD 38.7+29.8 243 +26.5 278 +32.8 238 +32.6 0.002
Median 33 16 11 12

CRP, Abnormal 55% 48% 48% 45% 0.73
Mean £SD 2.56 = 4.71 123+ 1.8 1.32 = 2.09 1.24 = 1.58 0.04
Median 0.90 0.64 0.45 0.70

2010,1 large joint 64% 64% 59% 64% 0.978
2-10 large joints 59% 61% 52% 73% 0.691
1-3 small joints 100% 100% 93% 73% <0.0001
4-10 small joints 85% 85% 74% 45% 0.003
>10 joints 38% 0% 52% 0% <0.0001
=6 weeks 99% 100% 100% 91% 0.154

1987,=3 joints 99% 100% 89% 82% <0.0001
Hand arthritis 99% 97% 89% 55% <0.0001
Symmetric 98% 100% 85% 73% <0.0001
Morn.stiffness 37% 85% 7% 27% 0.012
Nodules 14% 0% 0% 0% <0.0001
Rad. changes 38% 27% 4% 0% <0.0001

RACER: Rheumatoid Arthritis Comparative Effectiveness Research; SD: standard deviation; RF:
rheumatoid factor (IU/ml); CCP: Anti-cyclic citrullinated protein antibody (EU); ESR: erythrocyte
sedimentation rate (mm/hr); CRP: C-reactive protein (mg/dL)

Conclusion: Our patients represent a “real world” RA cohort with a
wide-range of disease duration and variable disease activity. Patients not fulfilling
the 2010 criteria tended to have a low number of joints affected and seronegative
disease. The differences between groups are due to the individual features of each



criterion as some domains (morning stiffness, markers of longer disease duration
(nodules and x-ray changes)) are not captured in the 2010 criteria and likewise
some features are not captured in the 1987 criteria (anti-CCP). Our results support
the idea that studies should consider using both criteria since a subset of patients
with what would be defined as RA using the 1987 criteria would be missed if the
2010 criteria were used exclusively.
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Sensitivity and Specificity of the American College of Rheumatology and
Europe League Against Rheumatism Response Criteria in Rheumatoid
Arthritis for Changes Important to Patients: Is An ACR20 Meaningful?
Maria 1. Alba', Lori C. Guthrie' and Michael M. Ward®. 'NIH, NIAMS,
Bethesda, MD, °NIAMS/NIH, Bethesda, MD

Background/Purpose: ACR and EULAR response criteria are widely
accepted outcomes in rheumatoid arthritis (RA) clinical trials, but many
question whether ACR20 responses represent important improvement in RA
status, and emphasize ACR50 and ACR70 responses. It is not known how
well response criteria correspond to changes that are clinically meaningful to
patients. We investigated the sensitivity and specificity of ACR and EULAR
responses to reflect patients’ subjective assessment of improvement in RA
activity.

Methods: In this prospective longitudinal study, we enrolled adults with
RA who had active arthritis (evidenced by six or more tender joints and
physician judgment) and were either starting a new medication or undergoing
a dose escalation of their anti-rheumatic medication. Participants were
examined twice, at baseline and at 1 month (for those treated with prednisone)
or 4 months later (all others). At each visit we performed joint counts,
physician global assessment, ESR, CRP, patient global assessment, HAQ
disability index and pain scales. At the follow up visit, we asked patients to
report if their overall arthritis status was improved, unchanged or worse, and
computed ACR and EULAR responses. We used patient-rated global im-
provement as the standard.

Results: We enrolled 214 patients (75% women, median duration of RA
6.5 years, mean age 52 years). At entry, the mean swollen joint count was 16,
tender joint count 24, CRP 1.9, ESR 39, and DAS28 6.09. 136 (64%) patients
reported improvement, 56 (26%) reported no change, and 22 (10%) said they
were worse at the follow up visit. ACR20 responses were present in 41%, but
only 8% had ACR70 responses (table). Specificity was high for each response
criteria, but sensitivity was no higher than 0.55 (table).

Prevalence Sensitivity Specificity Kappa
ACR 20 41% .55 (.46, .64) .83 (.75, .92) .34 (.22, .46)
ACR 50 16% 24 (.17, 32) .97 (.93, 1.0) 17 (.10, .24)
ACR 70 8% .11 (.06, .18) .99 (.96, 1.0) .08 (.03, .13)
EULAR Moderate 42% .55 (.46, .64) 81 (.71, .91) 31 (.19, .43)
EULAR Good 9% 11 (.05, .17) 94 (.88, 1.0) .04 (0, .10)

Sensitivity and specificity of the ACR20 was similar in subgroups by age,
gender, and ethnicity, but sensitivity (0.64) and specificity (0.60) was lower
in those with RA of 2 years or less. Many patients who reported improvement
but failed to meet ACR20 criteria did so because they lacked 20% improve-
ment in both tender and swollen joint counts.

Conclusion: An ACR20 response has a high specificity to detect changes
in RA status rated as important by patients, suggesting that improvements of
this degree capture changes that are meaningful to patients. EULAR re-
sponses were comparable to ACR responses.
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Can American College of Rheumatology Criteria for Rheumatoid Ar-
thritis Be Assessed Using Self-Report Data?—Comparison of Self-
Reported Data with Chart Review. Jack Chang', Pam Rogers' and Diane
Lacaille®. 'Arthritis Research Centre, Vancouver, BC, Arthritis Research
Centre; University of British Columbia, Vancouver, BC

Background/Purpose: To measure the agreement between self-report
data and chart review to evaluate ACR diagnostic criteria for RA.

Methods: Participants were recruited from a longitudinal study of care for
RA. Cases initially identified using administrative data, had agreed to
participate in yearly surveys about RA. Complete medical records were
obtained from their rheumatologist (theum.), internist or family physician
(FP) (for cases not followed by rheum.) and participants were mailed a
self-administered survey designed to elicit specific ACR criteria for RA

(presence (ever, for > 6 weeks) of AM stiffness >1 hr, specific joint
involvement (swelling) on a homunculus, presence of rheumatoid nodules,
and RF results). We evaluated whether cases met 1987 ACR criteria for RA,
using traditional (4/7 criteria) and “classification tree” schema. Medical
records were reviewed by a rheumatologist to determine RA status based on
the same criteria. Sensitivity, specificity, positive predictive value (PPV) of
self-report compared to chart review (gold standard) were calculated, as well
as agreement between self-report and chart review using kappa statistic and
percent agreement.

Results: Of the 409 participants in the longitudinal study, permission
to access their medical records was granted in 330 (81%), records were
successfully obtained in 307 (75%) (165 from rheumatologists, 121 FPs,
21 internists). Response rate to the self-administered questionnaire was
74% (N=302). 216 with both medical records and questionnaire data are
included in the analysis (69.8% female; mean (SD) age 65.5 (38); 82%
had RA diagnosis according to impression of rheumatologist reviewing
the chart). Using ACR criteria from chart review as the “gold standard”,
ACR criteria from self-reported data had a sensitivity of 68%, PPV of
70%, specificity of 48%, based on traditional ACR criteria. Using the
“classification tree” schema, sensitivity improved to 76%, PPV 79%, with
specificity of 44%. Agreement in RA diagnosis between self-reported and
chart review data was fair using tree criteria (k=0.238 [95% ClI]
[0.100-0.375]; 68% perfect agreement), and slight using traditional
criteria (k=0.115 [—0.020-0.25]; 60% agreement). Particularly problem-
atic using self-reported data was eliciting rheumatoid factor (RF) status as
48% reported not knowing the result of their test. A limitation of our study
was the large number of cases with records obtained from FPs, who may
not routinely record information required to fulfill ACR RA criteria. Thus,
we repeated the analysis, using only charts from rheumatologists. For
traditional (4/7) criteria, sensitivity improved to 73%, but specificity was
lower at 30%, with perfect agreement in 65% and k=0.025 [—0.14-0.19].
For tree criteria, sensitivity was 81%, specificity 41%, with perfect
agreement in 75% and k=0.18 [0.001-0.37].

Conclusion: Overall, assessing ACR diagnostic criteria for RA using
self-report data does not yield similar results to using chart review. Using
the “classification tree” version of the criteria, and rheumatologist charts
as gold standard, provided the best diagnostic accuracy results and best
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Comparison of the 1987 American College of Rheumatology Criteria
and the 2010 American College of Rheumatology/European League
Against Rheumatism Criteria in Patients with Established Rheumatoid
Arthritis. Iman Hemmati', Maria Victoria Goycochea-Robbles?, Eric C.
Sayre® and Diane Lacaille*. 'University of British Columbia, Vancouver,
BC, “Regional Hospital No 1 IMSS, Mexico City, Mexico, >Arthritis
Research Centre, Vancouver, BC, *Arthritis Research Centre; University of
British Columbia, Vancouver, BC

Background/Purpose: The new 2010 American College of Rheuma-
tology (ACR)/European League Against Rheumatism (EULAR) criteria
were developed to improve the ability to classify people with early
rheumatoid arthritis (RA). However, the ability of these criteria to classify
patients with established RA has not been evaluated widely. If the 2010
criteria are to replace the 1987 criteria in epidemiological studies of RA
with mostly prevalent RA cases, it is important to ensure that they
accurately classify patients with established as well as early disease. In
this study we evaluated the sensitivity and specificity of the 2010 criteria
and the agreement between the 1987 and 2010 criteria in a cohort of
patients with established RA.

Methods: Participants were recruited from a longitudinal study of care
for RA. Prevalent RA cases initially identified using administrative data,
had agreed to participate in yearly surveys about RA. Complete medical
records were obtained from their rheumatologist, internist or family
physician (if not followed by a rheumatologist). Medical records were
reviewed by a rheumatologist (MVG) who evaluated whether cases met
1987 ACR criteria for RA, using traditional (4/7 criteria) and “classifica-
tion tree” schema, and 2010 ACR/EULAR criteria for RA and also
recorded her clinical impression from reviewing the chart. Sensitivity,
specificity, positive predictive value (PPV) of both criteria compared to
study rheumatologist’s impression (gold standard) were calculated.
Agreement between RA diagnosis using 1987 and 2010 criteria was
calculated using kappa statistic (and 95% CI) and percent perfect
agreement.

Results: Of the 409 participants in the longitudinal study, 330 gave
permission to access their medical records, 307 records were successfully
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obtained, but only 203 had adequate information to assess criteria and
were included in the analysis (143 from rheumatologists; 54 family
physicians; 4 internists and 1 ortho). The sample included 69.8% female;
mean (SD) age: 65.5 (9.38) years); mean RA duration: 11 years. Using
study rheumatologist impression as the “gold standard”, RA diagnosis
according to 1987 criteria (either the traditional or tree criteria) had a
sensitivity of 83.6%, PPV of 95.9%, and specificity of 92.1%. Using the
2010 criteria, sensitivity was 86.3%, PPV 87.7% and specificity 81.0%.
Agreement in RA diagnosis between the 2010 criteria and 1987 criteria
was high with 86% perfect agreement and kappa = 0.70 (95% CI:
0.60-0.80).

Conclusion: Our study revealed that the 2010 ACR/EULAR criteria
for diagnosis of RA can be used in assessing patients with established RA
with sensitivities and PPV comparable to the 1987 criteria.

1987 RA criteria

2010 RA criteria Yes No

Yes 117 5 122

No 23 58 81
140 63
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Association of Funding Source with Characteristics of Clinical Trials of
Rheumatoid Arthritis. Nasim A. Khan', Manisha Singh', Horace Spencer” and
Karina D. Torralba®. 'University of Arkansas for Medical Sciences and Central
Arkansas Veterans Healthcare System, Little Rock, AR, *University of Arkansas
for Medical Sciences, Little Rock, AR, *University of Southern California-Los
Angeles County Medical Center, Los Angeles, CA

Background/Purpose: A dramatic increase in pharmaceutical industry
funding/support for clinical trials (CTs) has occurred in recent decades. The U.S.
National Library of Medicine established ClinicalTrials.gov (CTG) registry in
2000 as an Internet-based publicly accessible registry. Funding information is a
mandatory data needed for CTG registration. Our aim was a) to determine
funding sources of CTs of rheumatoid arthritis (RA), and b) whether funding
source is association with characteristics of RA CTs.

Methods: The CTG registry was queried on June 12, 2011 using “Search
Term” field for “Rheumatoid Arthritis”. CTs with only RA as study condition
were eligible. Information on the study ftitle, sponsor, dates (start, registration,
completion), type, design, phase, endpoint(s), intervention(s), subject enrollment
(planned or completed) and outcome were obtained. Lead sponsors were
classified as industry (manufacturer of experimental intervention drug or device)
or non-profit (governmental organizations, universities, foundations etc). 47 (6%)
studies had both industry and non-profit funding, but for the purpose of analysis
we have used lead sponsor as designated by study investigators/sponsors at CTG.
Experimental study interventions were categorized as traditional disease modify-
ing anti-theumatic drugs (DMARD), biologic (alone or in combination with
DMARD), small molecule (alone or in combination with DMARD) and others.
Chi-square, Fisher’s exact, Likelihood ratio test or Mann-Whitney U test were
used to analyze results.

Results: Of 1210 CTs, 783 (64.7%) CTs were eligible. Lead sponsorship was
by industry in 590 (75.3%) CTs, and 193 (24.7%) by a non-profit source.
Industry-funded studies were mostly interventional, with safety and/or efficacy
cited as their purpose, and have larger number of study subjects. Among
interventional studies, industry funded CTs were more likely to be Phase 1-3, use
a biologic or small molecule as the experimental intervention compared to
non-profit source studies (Table). A similar proportion of interventional trials had
random assignment of subjects, but industry-funded CTs were more likely to be
double-blinded. Non-profit funded interventional studies were of significantly
longer duration.

Table. Funding source and characteristics of RA clinical trials.

Lead Study Sponsor i
Industry Non-profit

(N= 590)* (N = 193)*
Study type . .
Interventional 504 (74.1) 143 (85.4) .
Observational 86 (25.9) 50 (14.6) <0.001
Subjects enrollment Median (Q1-Q3) Median (Q1-Q3) <0.001
Interventional 160 (56-320) 60 (34-131) <0.001
Observational 381 (131-1782) 110 (40-382)
Experimental intervention*** . .
Traditional DMARD 18 (3.6) 12 (8.4)
Biologic 361 (71.6) 49 (34.3)
Small molecule 72 (14.3) 1(0.7) .
Others 53(10.5) 81 (56.6) <0.001
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Study phase***

0orl 60 (12) 9(8.9)

1-2o0r2 188 (37.6) 30(29.7)

2-3o0r3 186 (37.2) 19 (18.8) .

4 66 (13.2) 43 (42.6) <0.001
Study purpose*** . . .
Efficacy 39 (8.7) 60 (48.8)

Safety 63 (14) 3(2.4)

Efficacy/safety 309 (68.7) 54 (43.9) .
Others 39 (8.7) 6(4.9) <0.001*
Subject allocation*** . .

Random 379 (75.2) 106 (74.1) .
Non-random 125 (24.8) 37 (25.9) 0.794
Masking**** . . .
Double-blind 322 (85) 65 (61.3)

Single-blind 9(2.4) 18 (17) .
Open-label 48 (12.6 23 (21.7) <0.001)
Study duration, months**###* Median (Q1-Q3) Median (Q1-Q3) .
Interventional 22 (14-38.5) 29 (19.5-48.5)  <0.001
Observational 32 (15-58.5) 25 (12-70) 0.569

* n (%) unless stated otherwise; ** Using Chi-square test, Fisher’s exact test,
Likelihood ratio test, or Mann-Whitney U test as appropriate ***For
interventional studies only; **** For randomized clinical trials only; *****For
studies with “complete” status only.

Conclusion: Funding source was associated with significant differences
in study design, duration, subject enrollment and experimental intervention.
The balance of funding of clinical trials (industry versus non-profit) has
important implications for generation of evidence to guide clinical care.
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Achieving Sustained Remission in Rheumatoid Arthritis Results in
Reduced Long-Term Health Care Costs. Cheryl CM Barnabe', Nguyen
Xuan Thanh?, Arto Ohinmaa®, Joanne Homik®, Susan G. Barr!, Liam Martin'
and Walter P. Maksymowych®. 'University of Calgary, Calgary, AB, *Institute
of Health Economics, Edmonton, AB, *University of Alberta, Edmonton, AB

Background/Purpose: Remission status is of functional benefit to indi-
vidual rheumatoid arthritis (RA) patients. Achieving remission may require a
considerable initial investment when considering costs associated with more
frequent physician visits, medication titration and ancillary tests. This invest-
ment however could result in long-term cost reduction due to decreased RA
morbidity over time. We have linked administrative data with a clinical
dataset to examine healthcare system costs of achieving various disease
remission states.

Methods: We linked data on healthcare utilization (physician visits,
outpatient department visits, and hospitalizations) from a provincial admin-
istrative database (years 2004—2009) with clinical data from a prospective
cohort of biologic treated patients (n=1,086, mean age 54 years). Remission
status was classified according to the DAS28 score by the following
categories: i) sustained remission (DAS28 score =2.6 for >6 months; ii)
sustained low disease activity (DAS28 score >2.6 but =3.2 for >6 months);
iii) brief remission (DAS28 score =2.6 for =6 months); and iv) never
achieving remission (DAS28 =2.6). We examined both total healthcare costs
and costs directly attributable to RA for each category of clinical response,
standardized to 2008 Canadian dollars. A propensity score model and quantile
regression was used to account for confounding by individual variables
affecting healthcare utilization, including specific therapy received, baseline
function, smoking, age, sex, disease duration and medical comorbidities.

Results: Median cost differences between patients in sustained remission,
sustained low disease activity, and a brief period of remission were not
significantly different over the five year study period (Table 1). Patients in
sustained remission had significantly reduced total and RA-attributable healthcare
costs relative to those patients never achieving a remission period over the five
years, with a savings of $616 (95%CI 90-1141; p<<0.001) per patient. Costs
directly attributable to RA were constant in all remission categories at approxi-
mately 25%.

Table 1. Median Study Period Healthcare Costs per Individual, by Remission
Status

Median Total Cost,
2008 Canadian $

% of Costs Directly
Attributable to RA

Sustained Remission (n=271) 2575 26.4
Sustained Low Disease Activity (n=87) 2832 25.9
Brief Remission (n=222) 2712 243
No Remission (n=470) 3191 25.7



Conclusion: Healthcare system savings are observed in RA patients
achieving remission or a low disease activity state. RA-attributable costs are
constant across response categories. Ongoing observation of biologic treated
patients longitudinally may identify more significant cost savings associated
with a reduction in long-term severe morbidity.
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Responsiveness of Health-Related Quality-of-Life Measures in Rheuma-
toid Arthritis Randomized Controlled Trials. Vibeke Strand', Kavita
Gajria®, Paul Williams®, Amy Barrett’, Ancilla Fernandes® and Fabio
Magrini®. 'Stanford University, Portola Valley, CA, *MedImmune LLC,
Gaithersburg, MD, *RTI Health Solutions, Research Triangle Park, NC,
“MedImmune Ltd, Cambridge, United Kingdom

Background/Purpose: As the number of available rheumatoid arthritis
(RA) treatments increases, endpoints that can sufficiently discriminate be-
tween active treatments become valuable. Standard disease activity measures,
such as the American College of Rheumatology (ACR) criteria, may not be
sensitive enough to discriminate between active treatments in comparative
randomized controlled trials (RCTs). Therefore, in addition to disease activity
measures, health-related quality-of-life (HRQL) measures could be used to
discriminate between treatments. We evaluated the responsiveness of HRQL
measures in RA RCTs to find those most likely to discriminate between
treatments.

Methods: A total of 150 randomized, placebo-controlled trials published
between 2000-2010 were identified for potential inclusion. As general health
status (measured by Short Form-36 [SF-36]) and fatigue (measured mostly by
the Functional Assessment of Chronic Illness Therapy [FACIT-Fatigue] or
Fatigue Visual Analog Scale [VAS]) were commonly evaluated in RA
clinical trials, responsiveness of these endpoints was assessed by calculating
effect size (ES). To allow between-study comparisons, relative responsive-
ness (RR) for SF-36 Physical Component Summary (PCS) and Mental
Component Summary (MCS) was calculated as a ratio of their ES to that of
the Health Assessment Questionnaire (HAQ). Similarly, RR for 8 SF-36
domains was assessed using the SF-36 mental health (MH) domain as a
reference. For evaluating RR of fatigue scales, the SF-36 Vitality (VT) scale
was used as a reference. Endpoint RR was further compared among 3
subpopulations: disease-modifying antirheumatic drug (DMARD)-naive,
DMARD inadequate responders (IR), and anti—tumor necrosis factor (TNF)
failures.

Results: For PCS, 40 ESs were calculated from 21 RCTs; median ES was
0.81. PCS ES was greater than HAQ ES in 14 of 25 (56%) comparisons;
median RR was 1.06. For MCS, 31 ESs were calculated from 16 RCTs;
median ES was 0.27. MCS ES was less than HAQ ES in all 16 comparisons;
median RR was 0.18. For each of the 8 SF-36 domains, 20 ESs were
calculated from 10 trials. Notably, Bodily Pain (BP; median ES, 1.0) and Role
Physical (RP; median ES, 0.76) were most responsive to treatment (RR, >2
compared with MH). VT (median ES, 0.66) and Physical Function (median
ES, 0.56) were of intermediate responsiveness (RR, 1.5-2). For Fatigue VAS,
10 ESs were calculated from 6 trials; median ES was 0.68 and median RR
was 1.07. For FACIT-Fatigue, 7 ESs were calculated from 6 trials; median ES
was 0.64 and median RR was 1.15. RR of all endpoints was comparable
across the 3 subpopulations with the exception of MCS, where responsiveness
was higher in anti-TNF failure trials but still less than HAQ.

Conclusion: Study results showed that MCS was less responsive, and
PCS was generally more responsive, than HAQ. Of the 8 SF-36 domains, BP
and RP were the most responsive. Fatigue had comparable responsiveness to
SF-36 Vitality. With the exception of MCS, the findings did not appreciably
change across DMARD naive, DMARD IR, and anti-TNF failure popula-
tions. Future studies should consider SF-36 PCS, BP, RP and fatigue as
potential tools for discriminating between active treatments in RCTs.
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A Comparison of RAPID3 Response Criteria and EULAR-DAS28
Response Criteria in the DANCER and REFLEX Rituximab Clinical
Trials. Martin J. Bergmanl, Adam Turpcu?, Pamela Wong?, Carol Chung?
and William Reiss®. "Taylor Hospital, Ridley Park, PA, Genentech, South
San Francisco, CA

Background/Purpose: In an effort to improve patient outcomes, an
increasing number of physicians are treating Rheumatoid Arthritis (RA)
patients to a disease activity target. Targets are typically based on composite
indices of core data set measures such as the DAS28 (which is comprised of
the TIC, SIC, ESR/CRP, and patient global) and the RAPID3 (which is
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comprised of the patient pain, patient global, and HAQ). However, there is no
consensus as to which index should be used. It is important to understand how
different targets compare.

Objectives: To compare EULAR response criteria with proposed
RAPID3 response criteria in the REFLEX' and DANCER? clinical trials.

Methods: Patients treated with rituximab (1000mg) were classified as having
EULAR good, moderate or no responses at the time of ;)nmary endpoint analysis
(week24) in both trials. EULAR response categories” are defined in terms of
reduction in DAS28-ESR and final DAS28-ESR attained as follows:

Good = decrease >1.2 units AND final <3.2;

Moderate = decrease >1.2 AND final =3.2, OR decrease of 0.6—1.2
AND final =5.1;

No response = decrease <(.6, OR decrease of 0.6—1.2 AND final >5.1.

Proposed RAPID3 response categories are defined as follows:

Good = decrease >3.6 units AND final <6;

Moderate = decrease >3.6 AND final =6, OR decrease of 1.8-3.6 AND
final =12;

Poor = decrease <1.8, OR decrease of 1.8-3.6 AND final >12.

Responses were pooled across both trials. Comparisons involved cross-
tabulations and weighted kappa statistics.

Results: Moderate agreement* was observed between the EULAR-
DAS28 response criteria and the proposed RAPID3 response criteria
(weighted Kappa = 0.50). A greater proportion of patients achieved a good
response on the RAPID3 (30.3%) relative to the DAS28 (19.9%) with
roughly half (49.6%) of the good RAPID3 responders being defined as
moderate responders by the DAS28. A similar proportion of patients were
classified as being poor responders by both the DAS28 and the RAPID3.

Table. EULAR Response Criteria vs RAPID3 Response Criteria in the DANCER
and REFLEX clinical trials at 24 weeks.

RAPID3 DAS28 Totals by
Good Moderate Poor Response
Resp Resy Resp Category
DAS28  Good Response 67 (14.8%) 18 (4.0%) 5(1.1%) 90 (19.9%)
Moderate Response 68 (15.0%) 117 (25.9%) 47 (10.4%) 232 (51.3%)
No Response 2 (0.4%) 34 (7.5%) 94 (20.8%) 130 (28.8%)
RAPID3 Totals by Response 137 30.3%) 169 (37.4%) 146 (32.3%) 452 (100%)
Category

Each box displays the number of patients meeting RAPID3 response criteria and the
corresponding EULAR-DAS2S8 response criteria. For example, the top-left box illustrates that 67
patients were classified as good responders by both RAPID3 and EULAR-DAS2S criteria.

Conclusion: Our findings suggest that patients are more likely to be
classified as good responders under proposed RAPID3 response criteria
relative to the EULAR response criteria. Substantive differences may exist
between targets derived from different indices. To enable accurate between-
patient and within-patient comparisons, it is important that practices maintain
consistent targets where possible.

References:
1. Emery P, Fleischmann R, Filipowicz-Sosnowska A et al. Arthritis Rheum
2006;54:1390-1400.
2. Cohen SB, Emery P, Greenwald MW et al. Arthritis Rheum 2006;54:2793-2806.
3. Fransen J, van Riel PLCM. Clin Exp Rheumatol 2005;23:S93-9.
4. Landis JR, Koch GG. Biometrics 1977;33:159-74
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Patients’ Ratings of Clinically Important Improvement in Pain, Global
Assessment, and Physical Function in Rheumatoid Arthritis. Michael M.
Ward, Lori C. Guthrie and Maria I. Alba. NIH, NIAMS, Bethesda, MD

Background/Purpose: Criteria for improvement in rheumatoid arthri-
tis (RA) have not emphasized patients’ perspectives. We sought to
identify the amount of change in measures of pain, global arthritis
assessment, and physical functioning that patients with RA consider an
important change.

Methods: We enrolled adults with active RA (6 or more tender joints
and physician judgment of activity) who were either starting a new
anti-rheumatic medication or who were having escalation of their current
medication regimen. Patients had physical examinations and completed a
pain visual analog scale (0 — 100), global visual analog scale (0 — 100) and
the Health Assessment Questionnaire Disability Index (HAQ; 0 — 3). They
were reassessed after either 1 month (for those started on prednisone) or
4 months (all others). At the followup visit, patients were asked to report
if they had improvement or worsening in each symptom. These judgments
were related to measured changes in pain, patient global assessment, and
HAQ.
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Results: We studied 215 patients (mean age 52; 75% women; median
duration of RA 7 years; 74% seropositive). At entry, they had a mean pain
score of 59 = 25, mean global assessment of 55 = 25, and a mean HAQ score
of 1.3 = 0.7. Fifty-one patients were treated with prednisone, 64 patients were
treated with a new disease-modifying medication, and 100 patients had dose
escalation of current medications.

At follow-up, 61% reported improvement in pain, 63% reported improvement
in global arthritis status, and 56% reported improvement in function. Changes in
measured pain scores, global scores, and HAQ differed among patients who
reported improvement, no change, or worsening in each aspect of health status.

Mean (SD) Mean (SD) Change in Mean (SD)
Change in Pain Global Assessment Change in HAQ
Improved —26.6 (31.1) —22.3(25.4) —.53(.59)
No Change —8.0 (20.6) —7.0 (20.6) —.08 (42)
Worsened 3.5(22.7) 0.8 (22.7) .05 (.35)
p <.0001 <.0001 <.0001

Of those with improvement, 89% rated the improvement as at least “moder-
ately important” for each measure. Areas under receiver operating characteristic
curves distinguishing improvement from no change/worsening were.74 for
pain,.72 for global assessment, and.75 for HAQ. If the criterion for improvement
were required to have a specificity of at least 0.75, an absolute decrease in pain
score of 16, an absolute decrease in patient global assessment of 13, and an
absolute decrease in HAQ of 0.375 were the cutpoints with maximum sensitivity
(0.62, 0.62, and 0.59, respectively).

Conclusion: Patient ratings can accurately distinguish improvement in
pain, global assessment, and functioning from no change or worsening. In
this sample, decreases in pain score of 16 or more, decrease in global
assessment of 13 or more, and decreases in HAQ of 0.375 or more, were
specifically associated with clinically important improvement.
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Employability-Adjusted-Life-Years in Patients with Rheumatoid Arthritis
Treated with Golimumab Plus Methotrexate or Methotrexate Alone. Chen-
glong Han', Tim Gathany?, Neeta Tandon® and Elizabeth C. Hsia®. 'Johnson &
Johnson Pharmaceutical Services, LLC, Malvern, PA, *Johnson & Johnson
Pharmaceutical Services, LLC, Horsham, PA, 3Johnson & Johnson North
America Pharmaceuticals, Horsham, “Centocor R&D, a division of Johnson &
Johnson Pharmaceutical Research & Development, LLC/Univ. of Pennsylvania
School of Medicine, Malvern, PA

Background/Purpose: Work disability is a major economic consequence
among patients with rheumatoid arthritis (RA). Treatments that inhibit disease
progression may delay the time when patients exit from the labor force due to
disability. The purpose of this study was to estimate and compare
employability-adjusted-life-years (EALYs) over time for RA patients in the
GO-FORWARD clinical trial who were treated with GLM + methotrexate
(MTX) vs. MTX alone.

Methods: GO-FORWARD was a double-blind, placebo controlled study
of adult patients with active RA (>4 tender joints and 4 swollen joints) and
inadequate response to MTX. In this analysis, we included patients aged less
than 65 years and who received placebo + MTX (MTX Grp) or golimumab
(50- or 100mg) g4 wks + MTX (GLM Grp). Self reported employment status
and physical function measured by Health Assessment Questionnaire (HAQ)
were collected from baseline over 3 years. Employability status was defined
as ‘unemployable’ if a patient was unemployed and felt unable to work even
if a job was available or ‘employable’ if patients were employed or felt well
enough to work if a job was available. Long-term employability was
estimated using a logistic regression model based on age, gender and HAQ
score. HAQ was derived by a progression rate of 0.045 /per year for a person
being treated with MTX and by 0 (base case) to 0.025 per year (sensitivity
analysis) for a patient on biologics (GLM).!

Results: At baseline, the mean (SD) HAQ score was 1.36 (0.67); 61.9% of
patients under age 65 were employable, and 44.8% of patients were actually
employed. At week 24, the average HAQ score was 1.08 in MTX group and 0.92
in GLM group; 33% of patient unemployable at baseline became employable at
week 24 in GLM group compared to 15% in the MTX group (p=0.04). GLM
group maintained the HAQ improvement from 0.92 at week 24 to 0.88 at week
160. In the logistic regression model by using the derived HAQ score, age, and
gender, in the base case scenarios, over 10 years period for a RA patient cohort
with an average of 50 years of age, GLM-treated patients had expected
employability adjusted life years of 592 for females and 7.15 for males,
compared to 4.96 for females and 6.28 for males in MTX-treated patients, an
increase of 0.96 years (19.2%) in females and 0.87 years (13.8%) in males.
Sensitivity analysis demonstrated an improvement of 0.81 employability adjusted
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life years in males (16.4%) and 0.74 years (11.8%) in females in GLM-treated
patients vs. in MTX-treated patients.

Conclusion: Results of analysis on the employability-adjusted-life-years
showed that patients treated with GLM+MTX can realize improvement in
employability over time.

Reference:

1. National Institute for Health and Clinical Excellence. Adalimumab, etanercept
and infliximab for the treatment of rheumatoid arthritis (TA130) London, UK:
National Institute for Health and Clinical Excellence, 2007.
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Single Item Literacy Screening Questions Are Strongly Associated
with Functional Status Among Rheumatoid Arthritis Patients. Liron
Caplan', Kaleb D. Michaud?, Frederick Wolfe® and Joel M. Hirsh*.
"Denver VA and University of Colorado, Aurora, CO, *Univ of Nebraska
Med Ctr & National Data Bank for Rheumatic Diseases, Omaha, NE,
*National Data Bank for Rheumatic Diseases, Wichita, KS, *Denver
Health Med Ctr, Denver, CO

Background/Purpose: Health Literacy (HL) has been associated with
outcomes for a number of conditions and pilot data has linked HL to rheumatoid
arthritis (RA) functional status. However, these studies have not adequately
accounted for the large number of potential covariates that can influence
rheumatoid arthritis outcomes. We examined the association of health literacy
with functional status in 5,300 subjects participating in a prospective observational
study, controlling for numerous important covariates.

Methods: Using linear regression, we analyzed the cross-sectional asso-
ciation of HL, as measured by two different validated single-item literacy-
screening questions (SILS-instruction and SILS-confident), and functional
status, assessed by the Health Assessment Questionnaire Disability Index
(HAQ). Subjects reported demographics, comorbidities, validated estimates
of social support, educational attainment, visual problems, memory problems,
as well as prednisone, disease modifying antirheumatic drug, and biologic
usage. A stable statistical model was constructed through the use of a
backwards stepwise selection procedure with p<<0.25 required for variable
inclusion. The final model retained only those variables with p<0.05 and each
SILS measure, as the variables of interest, were forced into the final model.

Results: Lower HL was present in 6.3% and 3.9% of subjects (per
SILS-instruction and SILS-confident). Results (Table 1) were virtually
identical for the two SILS instruments, when entered separately into the final
model. When controlling for all covariates, lower HL was associated with a
0.369 greater HAQ score, compared to subjects with adequate HL (p<<0.001,
95% CI 0.292-0.446). This relationship persisted, even after modeling
educational attainment. Visual and memory problems were also associated
with more disability, though social support demonstrated no association, after
accounting for marital status.

Table 1. Multivariate regression demonstrating variables associated with Health
Assessment Questionnaire

Initial Model Final Model
Variable Coef. P 95% CI Coef. P 95% CI
Age (years) —0.001 0577 —0.004  0.002
Sex (male) —0.345 <0.001 —0.407 —0.283 —0.338 <0.001 —0.383 —0.293
Married 0.117  <0.001 0.052 0.182  0.065 0.003 0.022 0.108
SIMSS score 0.036  0.048 0.000  0.072
Non-Hispanic White —0.016 0779 —0.124  0.093
Education (years) —0.019  0.008 —0.032 —0.005 —0.019 <0.001 —0.028 —0.010
Total Income (per $10K US —0.048 <0.001 —0.059 —0.036  0.000 <0.001 0.000  0.000
dollars)
Vision trouble 0.181  <0.001 0.111 0.251 0.174  <0.001 0.125 0.223
Thinking or memory problems 0.202  <0.001 0.141 0.263 0.185  <0.001 0.144 0.226
Comorbidity Index 0.091  <0.001 0.074  0.108  0.103 <0.001 0.091 0.114
Smoking (years) 0.002 0.060 0.000 0.004
Smoking (ever) 0.131 0.825 —1.027 1.289
Disease Duration (years) 0.009  <0.001 0.006 0.011 0.009  <0.001 0.007 0.011
Prednisone (current) 0.112  <0.001 0.052 0.171 0.154  <0.001 0.114 0.195
Biologic (ever) —0.067 0.161  —0.162 0.027
Biologic (count)* 0.087  <0.001 0.044  0.130  0.060 <0.001 0.035 0.084
DMARD (ever) —0.050  0.567 —0.222 0.122

Lifetime DMARD & biologic 0.024  0.020  0.004  0.044 0016  0.009  0.004  0.029
use (count)*

Good adherence to RA 0.067 0.107  —0.015 0.149

medications**
SILS-instruction *** 0.374  <0.001 0.263 0485 0369 <0.001 0.292 0.446
SILS-confident **#* 0.359  <0.001 0.227 0.491 0312 <0.001 0.217 0.406

SIMSS=single item measure of social support

DMARD=disease modifying antirheumatic drug

* refers to the number of different medications exposed to from the described class(es)

** Patients who report taking compliance of between 80-120% of their rheumatoid arthritis medication during last
month according to the medication adherence self-report inventory (MASRI)visual analogue scale

*#*% Patients who responded with “often” or “always” to the question: How often do you need to have someone
help you when you read instructions, pamphlets, or other written material from your doctor or pharmacy?

%% Patients who responded with “a little bit” or “not at all” to the question: How confident are you filling out
medical forms by yourself?



Conclusion: Health literacy was more strongly associated with func-
tional status than prednisone use, smoking history, and biologic use,
and this effect was independent of educational attainment. Health lit-
eracy may play an important role in understanding functional status in
RA patients. Single-item questions amenable to use in the clinical setting
may identify subjects with lower HL, who are at risk for poor RA
outcomes.
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National and Regional Dosing Patterns of Tumor Necrosis Factor
Blocker Therapy in Biologic-Naive Rheumatoid Arthritis Patients in
US Health Plans. Amie T. Joyce', Shravanthi R. Gandra®, Kathy M.
Fox®, Timothy W. Smith' and Michael Pill*. 'IMS Health, Watertown,
MA, Amgen Inc, Thousand Oaks, CA, *Strategic Healthcare Solutions,
LLC, Monkton, MD, *Gemini HealthCare, Westbrook, CT

Background/Purpose: Although research using 2002-2005 data has
shown higher rates of dose increases in some TNF blockers than others,
the impact of more intensive cost management efforts in recent years on
dosing patterns is not clear. This study examined the rates and magnitude
of dose increases nationally and regionally among rheumatoid arthritis
(RA) patients treated with TNF blockers between 20052010, when health
plans began to more actively manage this class of drugs.

Methods: Based on a claims database covering approximately 78
million lives, a retrospective cohort study was conducted with
commercially-insured adult RA patients who initiated treatment with a
TNF blocker (adalimumab [ADA], etanercept [ETN], infliximab [INF])
between 2005-2009. Patients were excluded if they had a diagnosis for
other conditions treated with TNF-blockers. Biologic-naive patients con-
tinuously enrolled in the plan for at least 6 months before (baseline) and
at least 12 months after start of anti-TNF therapy were followed for 12
months. For ETN and ADA, the maintenance (MTN) dose was the dose
of the initial prescription. For INF, the MTN dose was based on the first
stable dose (4th dose). Dose increases were assessed among patients using
3 methods 1) Average weekly dose: Dose increase was defined as an
average weekly dose (total dispensed quantities in the study period/total
days supply) that is = label dose, 2) Average ending dispensing dose:
Dose increase was defined as the average ending dispensing dose that is
greater than the MTN dose and 3) Average dose after MTN dose: Dose
increase was defined as an average dose after the MTN dose that is greater
than the MTN dose. The percentages of patients with dose increases were
quantified using above 3 definitions. Magnitude of dose escalation was
examined by comparing the MTN and ending doses for each patient.
Annual cost per patient to the health plan was computed. Statistical testing
was performed using Chi-square tests.

Results: Overall, 1,420 ETN, 874 ADA, and 454 INF RA patients
were included. Patients initiating ETN therapy had a significantly lower
rate of dose escalation using the average weekly dose (3.9% vs. 21.4%
ADA and 69.6% INF; p<<0.0001), average ending dispensing dose
method (1.1% vs. 10.6% ADA and 63.0% INF; p<<0.0001), and average
dose after MTN dose (2.8% vs. 15.7% ADA and 69.6% INF;
p<0.0001). The rates and magnitude of dose escalation were similar for
each product among the 4 US census regions. ETN had the lowest cost per
treated RA patient ($18,590) compared to ADA ($23,032) and INF
(823,350).

Table 1. Proportion and amplitude of dose escalation overall and by region
Etanercept (%) n = 1,420 Adalimumab (%) n = 874 Infliximab (%) n = 454
Weekly ~ Avg  Avg after Weekly ~Avg  Avgafter Weekly Avg  Avg after
Geography dose ending MTN dose ending MT! dose ending MTN
Nation (All Pts) 3.9% 1.1% 2.8% 21.4%*  10.6%* 15.7%* 69.6%*  63.0%*  69.6%*
(dose escalation
rates)
MTN Dose (mg) 50 50 20 20 55 56
Ending Dose (mg) 93 58 40 29 94 80
Magnitude of dose 86.7% 15.5% 100% 44.9% 75.1% 44.9%
escalation
among
proportion of
patient
experiencing
dose escalation
Northeast (dose 1.6% 0.3% 1.3% 20.6%*  12.5%* 15.6%* 69.2%*  65.9%*  69.2%*
escalation rates)
MTN Dose (mg) 50 50 20 20 20 53 53
Ending Dose (mg) 100 63 40 40 32 94 80
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Magnitude of dose 100% 25.9% 100% 62.0% 81.7% 52.1%
escalation

among

proportion of

patient

experiencing

dose escalation

Midwest (dose
escalation rates)

MTN Dose (mg) 50 50 20 20 57 57
Ending Dose (mg) 90 59 40 28 93 82
80.0%  18.4% 100%  382% 65.9%  43.4%

3.2% 0.9% 2.5% 20.6%*  9.3%* 14.8%*  71.0%*  66.5%*  71.0%*

Magnitude of dose
escalation
among
proportion of
patient
experiencing
dose escalation

South (dose 53% 1.5% 3.5% 24.1%*  12.2%* 18.2%* 67.5%%  552%*  67.5%*
escalation rates)
MTN Dose (mg) 50 50 20 20 54 55
Ending Dose (mg) 100 59 40 29 97 77
Magnitude of dose 100% 17.2% 100% 43.8% 85.7% 42.6%
escalation
among
proportion of
patients
experiencing
dose escalation
West (dose 6.7% 1.9% 4.8% 152%%  6.1%* 9.1%* 72.2%*  70.4%*  72.2%%*
escalation rates)

MTN Dose (mg) 50 50 20 20 56 57
Ending Dose (mg) 88 53 40 28 89 78
Magnitude of dose 75.0% 5.4% 100% 41.0% 66.2% 43.3%

escalation
among
proportion of
patient
experiencing
dose escalation
Mean annual cost $18,590 $23,032 $23,350

per treated
patient

* p<0.0001 compared to ETM, MTN = Maintenance Dose

Conclusion: Similar to previous published results, rates and magni-
tudes of dose increase differed by anti-TNF therapy. ETN patients had the
lowest rates and magnitudes of dose increase across all dose increase
calculation methods as compared to ADA and INF patients overall and
regionally. Mean annual cost was lowest for patients treated with ETN.
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Patients with Rheumatoid Arthritis Who Are in Remission According
to the New ACR/EULAR Criteria Have a Very High Functional
Capacity Which Is Comparable to Healthy Subjects. Joachim Listing’',
Anja Strangfeld', Joern Kekow?, Sie%fried Wassenberg®, Thilo Klopsch?,
Thomas Kohlmann® and Angela Zink®. 'Deutsches Rheumaforschungszen-
trum, Berlin, Germany, “Univ of Magdeburg, Vogelsang-Gommern, Ger-
many, *Evangelisches Fachkrankenhaus, Ratingen, Germany, “Rheumatolo-
gist, Neubrandenburg, Germany, >University Greifswald, Greifswald,
Germany, “Deutsches Rheumaforschungszentrum and Charité University
Medicine, Berlin, Germany

Background/Purpose: New definitions for remission in patients with
rheumatoid arthritis (RA) were developed by the ACR and EULAR. The
new criteria identify patients with little, if any, disease activity, who
should have a good prognosis for their functional outcome. We compared
the functional status of RA patients fulfilling those criteria with subjects
randomly selected from the normal population.

Methods: Data from two sources were used for the analysis: 4,459 RA
patients enrolled in the German biologics register RABBIT at start of
therapy with a biologic agent (67%) or with a non-biologic DMARD after
at least one DMARD failure (33%) and data from a population based
cross-sectional survey of 9,263 subjects [1]. Both sources provide data on
functional capacity measured by the Hannover functional status question-
naire (FFbH) which is comparable to the health assessment questionnaire
(HAQ). 12 months follow-up data were used for the comparisons. We
considered 3 definitions of remission: the new boolean definition (=1
number of swollen joint, =1 tender joint, =1 mg/dl CRP, =1 patient
global assessment (0—10 scale)), the SDAI definition (simplified disease
activity index (SDAI) = 3.3) and the DAS28 definition(DAS28 < 2.6).

Results: Mean age of the RA patients was 55 (SD 12) years, the
median disease duration 8 years, and the mean DAS28 at start of treatment
5.5 (1.3). After 12 months the stringent new Boolean definition of
remission was fulfilled in n=72 (4.9%) of the DMARD treated and
n=107 (4.0%) of the biologics treated patients. The remission rates were
higher (7.8%, 6.8%) when the SDAI definition or when the “old” DAS28
definition (21.8%, 19.2%) were applied.
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RA patients who fulfilled the Boolean or SDAI criterion had a high
functional capacity which was fully comparable to age and sex matched
subjects from the normal population (tab 1). The functional capacity of
DMARD treated patients in remission was even higher. They had shorter
disease duration, less joint damage und less treatment failures than
patients treated with biologics.

Table 1. Age and sex adjusted mean functional capacity and percentage of
patients with almost no limitations in activities of daily living (FFbH >90).

FFbH >= 90
Mean FFbH (in % of pts.)
Subjects from normal 86.6 [86-87] 57.4 [56-59]
population
RA pts. treated with RA pts. fulfilling
DMARDs Boolean crit. (n=84) 92.1 [88-96]* 66.6 [55-77]
Biologics Boolean crit. (n=131) 88.8 [86-92] 59.1 [49-68]
DMARDs SDAI crit. (n=133) 90.6 [88-93] 59.9 [50-69]
Biologics SDALI crit. (n=212) 85.9 [83-88] 55.2 [48-63]
DMARDs DAS28 crit. (n=352) 85.7 [84-87] 45.7 [40-517*
Biologics DAS28 crit. (n=581) 79.2 [78-81]* 33.8 [30-38]*

Each subgroup: mean age 55 years, (75% female), 95% confidence limits are
given in parentheses; * significantly different (p<< 0.05) from the normal
population

62% of the patients in remission according to the new Boolean
definition had almost no limitations in activities of daily living defined by
a functional capacity > 90% of full function (FFbH >90 or a HAQ
score<< (.25). This proportion was again comparable to subjects from the
normal population. In contrast, patients in DAS28 remission were more
limited in activities of daily living.

Conclusion: In patients with long-standing disease, the new ACR/
EULAR remission criteria identify those with a high functional capac
ity, comparable to age and sex matched subjects from the general
population.
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The Identification of Rheumatoid Arthritis Patients for Comparative
Effectiveness Research Using An Electronic Health Record and
Mathematical Modeling. Aarat M. Patel’, Larry W. Moreland?, Melissa
Saul®, Stephen R. Wisniewski® and Marc C. Levesque®. 'Univ of Pitts-
burgh Med Ctr / Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, PA,
University of Pittsburgh, Pittsburgh, PA, *Univ of Pittsburgh, Pittsburgh,
PA, *Univ of Pittsburgh Med Ctr, Pittsburgh, PA

Background/Purpose: To develop an electronic search algorithm
with a high specificity and sensitivity to accurately identify rheumatoid
arthritis (RA) patients in a large health care system linked by an electronic
health record (EHR) system.

Methods: Records from the Medical Archival Retrieval System
(MARS) at the University of Pittsburgh Medical Center (UPMC) were
used to identify potential RA patients. We searched the UPMC MARS
system for subjects with a 714.0 International Classification of Diseases,
9th revision (ICD-9) code and used a recursive partitioning method to
develop a search algorithm with a high specificity and sensitivity for the
identification of RA patients; the recursive partitioning method used the
714.0 ICD-9 code and tested 35 additional variables (serology, inflam-
matory markers, medications, specific words in physician notes, etc).
During the development and validation of the algorithm, patients were
classified into those likely or unlikely to have RA and representative sets
of these patient records were reviewed to determine if subjects met the
1987 and/or 2010 RA diagnostic criteria.

Results: We initially analyzed records from 2009 to study the effect of
clinical setting (inpatient vs. outpatient rheumatology clinic) on the
identification of RA patients. For inpatients, there was a low PPV of a
714.0 (39.0%) whereas for outpatient-rheumatology subjects there was a
high PPV of a 714.0 for the identification of RA patients (87.3%), (n=95,
p<<0.0001; Fisher’s exact test). When the records of subjects with and
without a 714.0 ICD-9 code were analyzed (n=400), the sensitivity,
specificity, PPV and NPV of a 714.0 among outpatient-rheumatology
patients was 98%, 88%, 87% and 98%, respectively. We next used
recursive partitioning to test whether other variables besides a 714.0 could
be used to create a more specific algorithm for identifying RA patients
among outpatient rtheumatology patients seen in 2009. We found that a

search algorithm with 3 variables 1.) 714.0 ICD-9 code, 2.) ratio of
“rheumatoid arthritis” in a physician note per rheumatology visit and 3.)
ratio of “RA” in a physician note per rheumatology visit improved the
specificity for identifying RA patients. The sensitivity, specificity, PPV
and NPV of the algorithm was 93%, 95%, 94%, 95% (n=400). Validation
of this algorithm with analysis of an additional 400 subjects produced
similar results (95%, 96%, 96%, 95%, respectively). We used this
algorithm to analyze records from outpatient-rheumatology patients eval-
uated in 2010 (n=17,571) to identify 2,610 patients with RA.

Conclusion: The ICD-9 code for RA (714.0) alone was not reliable for
identifying RA patients in the inpatient setting and had suboptimal
specificity in the outpatient rheumatology setting. We developed and
validated a simple algorithm using recursive partitioning that used 3
variables to identify RA patients with a high specificity, sensitivity, PPV
and NPV. This simple algorithm represents a substantial improvement in
terms of sensitivity and specificity over existing published algorithms.
Using an EHR and this electronic search algorithm will enable large-scale
comparative effectiveness studies on the treatment and management of
RA in “real-world” clinical settings.
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Personal Health Records in Rheumatoid Arthritis: Quality and
Adhesion Factors. Sophie Trijau', Herve Servy®, Adam M. Selamnia®,
Vincent Pradel', Pierre Lafforgue' and Thao Pham'. 'Sainte Marguerite
Hospital, Marseille, France, 2SANOIA, Marseille, France

Background/Purpose: Personal Health Records (PHRs) are patient-
controlled repositories, capturing health data entered by individuals and
providing information related to the care of those individuals. PHRs
include tools to help individuals take a more active role in their own
health, and include decision-support capabilities that can assist physician
in managing chronic conditions such as rheumatoid arthritis (RA).
However, barriers to PHRs adoption exist, including economic and legal
concerns. Especially, patients must understand and accept their role and
responsibilities related to their own health care. Objective: To assess
how support measures improve PHRs adoption and to determine factors
that influence quality of self recorded data and tool adhesion of RA
patients.

Methods: Design: controlled randomized study. PHRs tool: SANOIA
developed PHRs web tool integrated with electronic health records
(EHRs). SANOIA tool is a full privacy protection based on innovative
anonymization techniques. Patients: RA patients fulfilling ACR 1987
criteria, with web access, randomized in 3 groups: Group 1 patients were
given a written information about how to create and manage a PHR;
Group 2 patients received the written information and a nurse support
phone-call 48 hours after inclusion as an PHR filling assistance; Group 3
patients filled PHR with their rheumatologist during the consultation.
Data collected: demographic data, amount and quality of self recorded
data, DAS 28, RAPID 3, ongoing treatment, at baseline and 2 months
after. Information quality was compared to rheumatologist medical
records (gold standard) and 0—10 scored. Good quality score was defined
as >9. Patients were considered as tool adherent if they connected at least
twice and as non adherent if they connected once or never. Statistical
analysis: Khi-2, Mann-Whitney tests.

Results: We included 56 RA patients (20, 19 and 17 in group 1, 2, 3
respectively), 73% female, 57.1 years mean age, 3.04 mean DAS 28 and
2.93 mean RAPID 3. Self reported data quality was significantly higher in
group 2 (73.7%) and 3 (82.4%) than in group 1 (45.0%), (p=0.04).
Moreover, a patient reported tuberculosis history and another neoplasia
history that were not reported in the physician medical record. Patient
adhesion was higher in group 2 (73.7%) compared to group 1 (55.0%) and
3 (58.8%) (p=0.45). Quality was correlated to adhesion (p<<0.0001).
Gender, age, disease duration and activity (DAS 28, RAPID 3) and
treatments including biologics and steroids were not correlated to data
quality or patient adhesion.

Conclusion: Information quality collected with PHRs was relevant
and better when patients were initially assisted either by their physician or
by a non-medical phone support. We observed a trend for a better
adhesion when using phone call support at 2 months. A follow-up at
month 6 is scheduled to confirm these results.
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Evidence for Epistatic Gene-Gene Interactions in Systemic Lupus Ery-
thematosus. Travis Hughes', Adam Adler', Jennifer A. Kelly', Kenneth
Kaufman?, Adrienne Williams®, Carl D. Langefeld*, Elizabeth Brown for
PROFILE’, Elena Sanchez', Javier Martin®, Luis M. Vila’, Gary S. Gilke-
son®, Patrick M. Gaffney®, Kathy L. Moser”, J.T. Merrill', Judith A. James'®,
Timothy J. Vyse'!, Marta E. Alarcon-Riquelme'?, John B. Harley'?, Bruce C.
Richardson'* and Amr H. Sawalha'. 'Oklahoma Medical Research Founda-
tion, Oklahoma City, OK, *Oklahoma Medical Research Foundation, Okla-
homa Clty, OK, *Wake Forest University, Winston-Salem, “Wake Forest
University Health Sciences, Winston-Salem, NC, *Univ of Alabama at
Birmingham, Birmingham, AL, Birmingham, AL, “Instituto de Parasitologia
y Biomedicina Lopez-Neyra (CSIC), Granada, Spain, "University of Puer-
toRico Medical Sciences Campus, San Juan, PR, 8Division of Rheumatolo-

and Immunology, Medical University of South Carolina, Charleston, SC,
Arthritis and Clinical Immunology Research Program, Oklahoma Medical
Research Foundation, Oklahoma City, OK, '°Oklahoma Medical Research
Foundation and Oklahoma University Health Sciences Center, Oklahoma
City, OK, '"Divisions of Genetics and Molecular Medicine and Immunology,
King’s College London, London, United Kingdom, '*Oklahoma Medical
Research Foundation, Center for Genomics and Oncological Research Pfizer-
University of Granada-Junta de Andalucia, Oklahoma City, OK, *Cincinnati
Children’s Hospital Medical Center and the US Department of Veterans
Affairs Medical Center, Cincinnati, OH, "*University of Michigan, Ann
Arbor, MI

Background/Purpose: Several confirmed genetic susceptibility loci for
lupus have been described. To date, no clear evidence for genetic epistasis is
established in lupus. We test for gene-gene interactions in a number of known
lupus susceptibility loci.

Methods: Eighteen SNPs tagging independent and confirmed lupus
susceptibility loci were genotyped in a set of 4,250 lupus patients and 3,818
normal healthy controls of European descent. Epistasis was tested using a
2-step approach utilizing both a parametric and non-parametric (multifactor
dimensionality reduction) methods. False discovery rate (FDR) was used to
correct for multiple testing.

Results: We detected and confirmed gene-gene interactions between HLA
and CTLA4, HLA and IRF5, HLA and ITGAM, and PDCD] and IL21 in lupus
patients. The most significant interaction detected by parametric analysis
was between rs3131379 in the HLA region and 15231775 in CTLA4 (P=
7.73X107° (FDR=0.05), Py;pr= 2.82X10~%),

Conclusion: We provide a strong evidence for gene-gene epistasis in
systemic lupus erythematosus. These findings support a role for genetic
interaction upon the complexity of lupus heritability.
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A Large-Scale Association Study Identified Multiple HLA-DRB1 Alleles
Associated with Anti-Citrullinated Peptide Antibody Negative Rheuma-
toid Arthritis in Japanese. Chikashi Terao', Koichiro Ohmura®, Yuta
Kochi®, Katsunori Ikari*, Etsuko Maruya®, Masaki Katayama?, Kota Shi-
mada®, Akira Murasawa’, Shigeru Honjo®, Kiyoshi Takasugi’, Keitaro
Matsuo'’, Kazuo Tajima'®, Akari Suzuki®, Kazuhiko Yamamoto' | , Shigeki
Momohara®, Hisashi Yamanaka*, Ryo Yamada', Hiroo Saji®, Fumihiko
Matsuda' and Tsuneyo Mimori®. 'Kyoto University, Kyoto, Japan, *Kyoto
Univ Grad School of Med, Kyoto, Japan, *RIKEN, Yokohama, Japan,
“Institute of Rheumatology, Tokyo Women’s Medical University, Tokyo,
Japan, "HLA Laboratory, Kyoto, Japan, ®Sagamihara, Japan, "Niigata, Japan,
®Honjo Rheumatism Clinic, Kanzaki, Japan, Dohgo Spa Hospital, Matsuy-
ama, Japan, '°Nagoya, Japan, ''Graduate School of Medicine, The University
of Tokyo, Bunkyo-ku, Tokyo, Japan

Background/Purpose: HLA-DRBI is associated with theumatoid arthri-
tis (RA). However, it has recently been suggested that HLA-DRBI is only
associated with RA patients with anti-citrullinated peptide/protein antibody
(ACPA), an antibody specific to RA. We intended to elucidate whether
specific HLA-DR alleles are associated with ACPA-negative RA develop-
ment.

Methods: HLA-DRBI typing was carried out in 368 Japanese ACPA-
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negative RA patients and 1,508 healthy volunteers as the first set, followed by
HLA-DRBI typing of 501 cases and 500 controls as the second set. The
HLA-DRBI allele frequency and diplotype frequency were compared in each
group, and the results of the two studies were combined to detect HLA-DRBI
alleles or diplotypes associated with ACPA-negative RA.

Results: HLA-DRB1*12:01 was identified as a novel susceptibility allele
for ACPA-negative RA (p=0.000088, OR 1.72, 95%CI: 1.31-2.26). HLA-
DRB1%*04:05 and *14:03 showed moderate associations with ACPA-negative
RA (p=0.0063, OR 1.26, 95%CI: 1.07-1.49 and p=0.0043, OR 1.81,
95%CI: 1.20-2.73, respectively). The shared epitope, including HLA-
DRB1*04:05 was weakly associated with ACPA-negative RA, but no dosage
effect was detected (p=0.016, OR 1.17, 95%CI: 1.03—1.34). A combination
of HLA-DRB1#12:01 and DRB1*09:01 showed a strong association with
susceptibility to ACPA-negative RA (p=0.00013, OR 3.62, 95%CI: 1.79—
7.30). Homozygosity for HLA-DRS was significantly associated with ACPA-
negative RA (p=0.0070, OR 2.16, 95%CI: 1.22-3.82). We also found that
HLA-DRB1*15:02 and 13:02 were protective against ACPA-negative RA
(p=0.00010, OR 0.68, 95%CI: 0.56—0.83 and p=0.00059, OR 0.66, 95%CI:
0.52-0.84, respectively).

Conclusion: In our large-scale association study, we found multiple
alleles and diplotypes associated with susceptibility to or protection against
ACPA-negative RA.
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Polymorphisms in the CCL2 Distal Regulatory Region Are Associated
with Rheumatoid Arthritis in a North American Native Population with
a High Disease Prevalence. Hani S. El-Gabalawy', Konstantin Jilkine',
David B. Robinson', Trene Smolik?, Donna M. Hart®, Carol A. Hitchon',
Christine A. Peschken!, Charles N. Bernstein', Kiem Oen', Ye Sun* and
Katherine A. Siminovitch®. 'University of Manitoba, Winnipeg, MB, *Uni-
versity of Manitoba, Winnipeg, *Health Sciences Centre, Winnipeg, MB,
“Mount Sinai Hospital, Toronto, ON

Background/Purpose: North American Native (NAN) populations ex-
hibit a high prevalence of RA and frequent multi-case families, suggesting a
strong genetic component to the disease. We have studied the Cree-Ojibway
population in Central Canada and have previously shown that the genetic risk
is imparted by a high frequency of shared epitope (SE) encoding alleles, with
further contributions from TRAF1/C5 and TNFRSF14, the latter demonstrat-
ing an interaction with SE in disease risk (PMID:21614018). In addition to
RA, this population also has a high burden of atherosclerosis and other
chronic inflammatory diseases. MCP-1 plays a key role in the pathogenesis of
chronic inflammation, and polymorphisms in the CCL2 locus, which encodes
for MCP-1 protein, have been shown in other populations to be associated
with increased serum levels of MCP-1 and with an increased risk of several
chronic inflammatory diseases, including RA and atherosclerosis. We there-
fore sought to determine whether the CCL2 polymorphisms are associated
with RA disease risk and serum levels of MCP-1 in the NAN population.

Methods: NAN RA patients (n=458), their disease-free FDR (n=300),
and unrelated controls (C), (n=715) were recruited from several urban and
rural locations in Central Canada. The gender distribution (% females) was
RA=82%, FDR=70%, C=59%. All study subjects were genotyped for 3
CCL2 associated SNPs: RS1024610A/T (SNP1), RS1024611C/T (SNP2),
RS2857654A/C (SNP3) by sequencing using the Sequenom Mass Array
iPLEX platform. MCP-1 levels were tested in a subset of the RA (n=94),
FDR (n=249), and C (n=186) by ELISA. Differences between groups were
tested using genotypic, allelic, dominant, and recessive models.

Results: Minor allele frequency (MAF) for the CCL2 SNPs in the entire
study population was SNP1=0.05, SNP2=0.21, SNP3=0.21, and all were
in Hardy-Weinberg equilibrium. SNP2 and SNP3 are known to be in a high
degree of linkage disequilibrium. The genotypic analysis indicated that there
were significant differences between RA and C for SNP2 (18/168/261 vs.
33/214/457, p=0.04) and SNP3 (18/171/258 vs. 34/218/453, p=0.04).
Further analysis indicated a significant difference using a dominant model:
SNP2 and SNP3 OR=1.32, p=0.03, while there was no association with
SNP1. There were no significant differences in the SNP allele distributions
between FDR and C using any of the models. Serum MCP-1 levels for the 3
groups were RA=584+505, FDR=535%+436, C=219%108 pg/ml (RA vs.
FDR, p=NS; FDR vs. C, p=0.000). Analysis of the allele distribution of the
SNPs relative to the serum levels of MCP-1 indicated that there was no clear
association between the genotypes and the serum protein level in this
population.

Conclusion: In a NAN population that has a high burden of RA,
cardiovascular disease, and other chronic inflammatory diseases, there was a
significant, albeit weak association of RA with SNPs in the regulatory region
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of the CCL2 gene. Despite this, there was no clear association between these
SNPs and serum levels of MCP-1. The surprisingly large differences in serum
levels of MCP-1 between the disease-free FDR of RA patients and population
controls cannot be explained on a genetic basis, and may relate to heretofore
unidentified epigenetic effects.
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Is There a Higher Genetic Load of Susceptibility Loci in Familial
Ankylosing Spondylitis? Reeti K. Joshi', John D. Reveille?, Matthew A.
Brown®, Michael H. Weisman®, Michael M. Ward®, Lianne S. Gensler®,
B. Paul Wordsworth’, David M. Evans® and Shervin Assassi’. 'Washing-
ton University in St. Louis, Saint Louis, MO, *University of Texas Health
Science Center at Houston, Houston, TX, *Wellcome Trust Centre, Heading-
ton, United Kingdom, *Cedars Sinai Med Ctr, Los Angeles, CA, *NIH/
NIAMS/IRP, Bethesda, MD, *UCSF, San Francisco, CA, "Bichester, Oxon,
United Kingdom, 8Chesterfield, MO, *Univ of Texas Health Science, Hous-
ton, TX

Background/Purpose: Several genes have been recently confirmed as
genetic susceptibility loci for Ankylosing Spondylitis (AS) in genome
wide association studies. The goal of this study is to examine whether the
familial AS cases have a higher genetic load of these susceptibility loci.

Methods: Overall, 502 patients with AS were examined, consisting of
312 who had first-degree relatives (FDR) with AS (familial) and 190 who
had no FDR with AS or spondyloarthritis (sporadic). All patients and
affected FDRs fulfilled the modified New York Criteria for AS. The
patients were recruited from North American Spondylitis Consortium
(NASC), Prospective Study of Outcomes in Ankylosing Spondylitis
(PSOAS) and United Kingdom- Oxford (UK-Oxford) cohorts.Only one
AS case per family was included in the analysis. The frequency of AS
susceptibility loci in IL23R, ILIR2, ANTRX2, ERAPI, two intergenic
regions on chromosomes 2 and 21, as well as, a HLA B27 tag single
nucleotide polymorphism (SNP), rs4349859 was compared between the
familial and sporadic AS patients. Association between SNPs and multi-
plex status was assessed by logistic regression controlling for sibship size
and Eigenstrat derived principal components from a previous genome-
wide association study of AS.

Results: The UK —Oxford cohort included 160 familial AS cases with
mean age of 47.9 years at enrollment, 60% being male. US cohort
included 152 familial AS patients from NASC study with mean age of
enrollment 44.4 years, 58% being male. PSOAS group included 190
sporadic AS cases with mean age 47.1 years, 76% being male. The risk
allele in HLA-B27 tag SNP, rs4349859 was significantly more prevalent
in familial cases (p=0.002, OR: 3.69, CI: (1.61, 8.46)). The frequency of
AS susceptibility loci in the ERAPI, IL23R, ILIR2, ANTXR2 genes in
addition to two gene desert regions on 2pl5 and 21922 did not differ
significantly between the familial and sporadic cases. However, the
susceptibility locus on 21q22 showed a trend toward association
(p=0.054) with the protective minor allele being less frequent in the
familial cases. Further details of the results are shown in Table 1.

Table 1. Comparison of AS susceptibility loci between familial and sporadic AS
cases after adjustment for sibship size

SNP Candidate Gene Minor Allele Odds ratio (95% C.I.) P-value
rs11209026 IL23R A(PT) 0.55(0.22, 1.36) 0.193
rs10865331 2pl5* A(RY) 0.85(0.61, 1.2) 0.365
152310173 ILIR2 A(R) 1.34 (0.94, 1.9) 0.105
rs4333130 ANTXR2 G(P) 0.9 (0.61, 1.32) 0.577
127434 ERAPI A(R) 0.96 (0.64, 1.45) 0.855
152242944 21q22* A(P) 0.68 (0.46, 1.01) 0.054
rs4349859 HLA B27 tag SNP A(R) 3.69 (1.61, 8.46) 0.002

* These SNPs are located in gene deserts
T P: Protective Allele against AS
I R: Risk Allele for AS

We also repeated the analysis after restricting the sample to the US
cases. The investigation of only US familial and sporadic AS cases
showed similar results.

Conclusion: HLA tag SNP, rs4349859 which tracks closely with
HLA-B27 is a susceptibility locus for familial AS. This finding confirms
higher heritability in HLA-B27 positive subtype of AS. The frequency of
the recently described non-MHC susceptibility loci is not markedly
different between the sporadic and familial cases of AS.
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Analysis of Genetic Influence of HLA-DRBI1, IL4R, and FcyRIIb on
Radiographic Responses to Methotrexate Monotherapy or Adali-
mumab Plus Methotrexate Through 26 Weeks in Patients with Early
Rheumatoid Arthritis. Alla Skapenko', Josef Smolen®, Arthur Ka-
vanaugh®, Sourav Santra!, Hartmut Kupper’, Theresa Peterson® and
Hendrik Schulze-Koops'. 'University of Munich, Munich, Germany,
“Medical University of Vienna and Hietzing Hospital, Vienna, Austria,
3University of California San Diego, La Jolla, CA, *Abbott, Abbott Park, IL,
>Abbott, Ludwigshafen, Germany

Background/Purpose: Genetic factors may influence the susceptibil-
ity, severity, and radiographic progression of rheumatoid arthritis (RA).
Specifically, the IL4R (A—G [I50V]) single nucleotide polymorphism
(SNP) has been associated with early joint erosion,' and the FcyRIIb
(T—C [I232T]) SNP is a candidate factor for rapid radiologic joint
damage.” Their association with radiographic progression during treat-
ment with anti-TNF agents is unclear. The purpose of this study was to
examine radiographic progression through 26 weeks in pts treated with
adalimumab plus methotrexate (ADA+MTX) or placebo (PBO)+MTX
according to 3 candidate genetic markers: IL4R 150V SNP, HLA-DRBI
shared epitope (SE), and FcyRIIb 1232T SNP.

Methods: MTX-naive pts =18 years old with RA <1 year and active
disease (DAS28[CRP] >3.2, ESR =28 mm/h or CRP =1.5 mg/dL), and
either >1 erosion, RF+, or anti-CCP+ were randomized to ADA+MTX
(n=515) or PBO+MTX (n=517) for 26 wks. This analysis presents
radiographic outcomes, including the percentage (%) of pts with progres-
sion in modified Total Sharp Score (AmTSS >0.5) and rapid radiographic
progression (RRP, AmTSS >1.5) from baseline (BL) to 26 wks by IL4R
150V SNPs (AA, AG, or GG), HLA-DRB SE copy number (0x, 1x, 2x),
and FcyRIIb 1232T SNPs (TT, TC, CC). Multiple imputation analyses
were used to assess radiographic data.

Results: Genetic data were available for 451 PBO+MTX and 443
ADA+MTX pts. The number (%) of pts with available radiographic data
at wk 26 by genotype is lower than that of those genetically analyzed
(Figure). The distribution of alleles was similar between treatment groups
for IL4R and SE; however, the FcyRIIb SNPs were unequally distributed:
the PBO+MTX group had more TC and fewer TT pts. BL demographics
were similar across alleles, except a higher proportion of anti-CCP+ pts
were noted with increasing SE copies. There were no consistent patterns
of influence of IL4R SNP, SE copy number, or FcyRIIb SNP on the % of
pts with AmTSS >0.5 (Figure) or RRP at wk 26.

Figure, Parcentage of Patients With Radiographic Progression at Week 26
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Conclusion: Regardless of genetic background, a higher % of pts in
the PBO+MTX group exhibited radiographic progression compared with
ADA+MTX. Based on previous studies,' it is somewhat unexpected
that neither the IL4R nor the FcyRIIb SNP influenced radiographic
progression. Possible reasons for this difference may be that the study
population was pre-selected for pts with risk for aggressive erosive
disease, the analysis was performed after a shorter duration of treatment,
and the overall increase in mTSS was moderate. Further exploration is
warranted to determine any potential interactions in response to anti-TNF
agents.

1. Prots 1, et al. Arthritis Rheum 2006;54:1491-1500.
2. Radstake TR, et al. Arthritis Rheum 2006;54:3828-37.
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Characterization of a New Category of Autoinflammatory Disease
Associated with Nucleotide Oligomerization Domain2 Gene Mutations:
An Expanded Cohort Study. Qingping Yao, Le Chu Su, Lan Zhou, Bijal
Jayakar and Bo Shen. Cleveland Clinic, Cleveland, OH

Background/Purpose: Autoinflammatory diseases are characterized by
seemingly unprovoked episodes of inflammation, without high titer autoanti-
bodies or antigen specific T cells, and derive from genetic variants of the innate
immune system. Clinically, there are patients with autoinflammatory phenotypes
of unidentified genetic causes, thus posing diagnostic challenges. Modern molec-
ular and genetic tools would enable a better disease classification. We previously
described a small number of patients with autoinflammatory phenotypes associ-
ated with nucleotide oligomerization domain (NOD2) gene mutations. Herein, we
report a cohort of 17 patients to further characterize this disease entity.

Methods: Seventeen patients with autoinflammatory phenotypes of un-
known diagnoses were enrolled and studied between January 2009 and April
2011. The NOD2 gene testing in these patients was performed by sequencing of
all 12 coding exons (Center for Genetic Testing in Saint Francis, Oklahoma).

Results: All seventeen patients were non-Jewish Caucasians, with 8 being
male. The mean age at disease diagnosis was 39.5 years (range 17-72) and
disease duration was 4.7 years (range 1-10). Typical clinical presentations
were weight loss (7/17), self limiting fever (10/17), dermatitis (15/17) and
inflammatory polyarthritis (14/17), with prominent hip symptoms. There were
gastrointestinal symptoms inconsistent with inflammatory bowel disease in 11
patients, granulomas of the skin and gut in 2, and recurrent chest pain in 2, with
1 having pleuritis and pericarditis. Nine had sicca-like symptoms which did not
fulfill the diagnostic criteria of Sjogren syndrome. Seven patients had increased
acute phase reactants in serum. While the 17 patients had negative tests for
autoantibodies for classic connective tissue diseases and systemic vasculitis, all
carried the NOD2 gene mutation TVS8™'*® with 6 having concurrent R702W
mutation. Of interest, there was no reported family history in most patients.
However, there were 3 female sibs from a single family who presented with
similar symptoms and shared TVS8™"'®, Most patients appeared to have mild
form of disease which required symptomatic treatment. Dermatitis was primarily
treated with topical steroid creams but required small to high dose prednisone in
some cases. Arthritis typically did not respond to nonsteroidal anti-inflammatory
drugs (NSAIDs). Some patients seemed to respond to sulfasalazine but not to
methotrexate. A trial of TNF inhibitors in 3 cases did not improve inflammatory
arthritis and abatacept trial in another case did not seem to benefit either. Serositis
associated symptoms responded well to a short course of high dose prednisone in
1 case but not to colchicine or NSAIDs.

Conclusion: Our expanded cohort study further supports the new disease
category with characteristic clinical phenotypes, which somewhat resembles
pediatric Blau syndrome. However, the new entity does not seem rare and
may be polygenic. Its association with the NOD2 mutations suggests [VS8*'®
may be entertained as a genetic marker for the diagnosis of the disease. Further
clinical, genetic and etiopathogenic study of the disease is warranted.
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A Putative Functional Polymorphism in the IL21 3’-UTR Flanking
Region Is Tagged by IL21 Lupus-Associated Variants and Alters Gene
Expression in Vitro. Travis Hughes and Amr H. Sawalha Oklahoma Med-
ical Research Foundation, Oklahoma City, OK

Background/Purpose: We have previously reported, and recently
localized, replicated and confirmed the genetic association between /L21
polymorphisms and the susceptibility to SLE with a genome-wide
significance. Two SNPs located within /L2] and its 3’-UTR flanking
region, 1s907715 and rs6835457, explain the genetic association in this
locus. Herein, we seek to identify putative functional polymorphisms for
which the previously observed polymorphisms might serve as a proxy.

Methods: We conducted a scan for genetic polymorphisms in the /22]
locus that are in LD (*>0.8) with the two previously reported lupus-
associated markers (rs907715 and rs6835457) in Hapmap3 and among
polymorphisms in the 1000 Genomes Project. We used luciferase reporter
assays to interrogate the cis-acting effects of a putative functional polymor-
phism on /L2] gene expression.

Results: We identified a total of 9 additional SNPs in high LD with the
previously characterized genetic effect within the /L2 locus using the CEU
European-derived samples. The observed LD block formed by these poly-
morphisms is centered around /2] and does not extend to encompass other
genes in the region. One polymorphism, rs2175679, is located within a
putative regulatory region downstream of /L2] which is enriched for
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H3K4mel, H3K4me3, CTCF, and a number of transcription factor binding
sites in ENCODE data sets. These data suggest this region to possess
enhancer and/or insulator function downstream of /L2 which might be
modified by this non-coding G/T polymorphism. Indeed, luciferase levels
using constructs with the G-allele variant are significantly increased relative to
those of the T-allele variant in rs2175679 (1.5-fold, P= 0.007). The G allele
of 12175679 is the allele which corresponds to the lupus-associated risk allele
of both 1s907715 and rs6835457.

Conclusion: A common non-coding variant in /L2/ 3’-UTR flanking
region might contribute to increased lupus susceptibility by altering the
transcriptional regulation of /L21.
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Sex-Specific Genetic Architecture of Systemic Lupus Erythematosus.
Travis Hughes', Adam Adler', J.T. Merrill', Jennifer A. Kelly', Kenneth
Kaufman®, Adrienne Williams®, Carl D. Langefeld*, Gary S. Gilkeson®,
Elena Sanchez', Javier Martin®, Elizabeth E. Brown for PROFILE’, Patrick
M. Gaffne}fg, Kathy L. Moser®, Tomothy J. Vyse’, Marta E. Alarcon-
Riquelme'?, Judith A. James'!, Robert H. Scofield'?, John B. Harley'?, Bruce
C. Richardson'* and Amr H. Sawalha'. 'Oklahoma Medical Research Foun-
dation, Oklahoma Cityi OK, “Oklahoma Medical Research Foundation,
Oklahoma Clty, OK, *Wake Forest University, Winston-Salem, “Wake
Forest University Health Sciences, Winston-Salem, NC, *Division of Rheu-
matologyand Immunology, Medical University of South Carolina, Charles-
ton, SC, “Instituto de Parasitologia y Biomedicina Lopez-Neyra (CSIC),
Granada, Spain, "University of Alabama at Birmingham, Birmingham, AL,
8Arthritis and Clinical Immunology Research Program, Oklahoma Medical
Research Foundation, Oklahoma Cit}/, OK, °King’s College London, Guy’s
Hospital, London, United Kingdom, '°Oklahoma Medical Research Founda-
tion, Center for Genomics and Oncological Research Pfizer-University of
Granada-Junta de Andalucia, Oklahoma City, OK, ''Oklahoma Medical
Research Foundation and Oklahoma University Health Sciences Center,
Oklahoma City, OK, '*Arthritis and Clinical Immunology Research Program,
Oklahoma Medical Research Foundation, US Department of Veterans Affairs
Medical Center and Department of Medicine, University of Oklahoma Health
Sciences Center, Oklahoma City, OK, '*Cincinnati Children’s Hospital
Medical Center and the US Department of Veterans Affairs Medical Center,
Cincinnati, OH, '*University of Michigan, Ann Arbor, MI

Background/Purpose: Systemic lupus erythematosus is a sexually di-
morphic autoimmune disease which is more common in women, but affected
men often experience a more severe disease. The genetic basis of sexual
dimorphism in lupus is not clearly defined. Here, we examine sex-specific
genetic effects among lupus-susceptibility loci.

Methods: A total of 18 lupus-associated autosomal genetic loci were
genotyped in a large set of lupus patients and controls of European descent,
consisting of 5,932 female and 1,495 male samples. Sex-specific genetic
association analyses were performed. Sex-gene interaction was further vali-
dated using both a parametric (logistic regression) and non-parametric
(multifactor dimensionality reduction) methods. We examined aggregate
differences in sex-specific genetic risk by calculating a cumulative genetic
risk score for lupus in each individual and comparing average genetic risk
between men and women.

Results: We observe a significantly higher cumulative genetic risk for
lupus in men than in women. We report significant sex-gene interaction in the
HLA region and /RF5 genes whereby male lupus patients possess a
significantly higher frequency of risk alleles than their female counterparts.
We also report that the genetic effect observed in KIAA1542 is specific to
female lupus patients, and does not seem to play a role in lupus in men.

Conclusion: Our data indicate that men require a higher cumulative
genetic load to develop lupus compared to women. This observation suggests
that the higher prevalence of lupus in women, and the more severe lupus
phenotype in men could be related to autosomal genes.
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Recognition of High Risk and Protective HLA-DRBI1 Alleles with
Respect to Need for Biologic Therapy in a Cohort of 226 Patients with
Rheumatoid Arthritis. Surabhi Waghmare', Andrew Cairns®, Clare Mat-
thews® and Gary D. Wright*. '"Musgrave Park Hospital-Belfast Health and
Social Care Trust, Belfast, BT9 7JB, United Kingdom, *Musgrave Park
Hospital-Belfast Health and Social Care Trust, Belfast, United Kingdom,
3Ulster Hospital-South Eastern Trust, Belfast, United Kingdom, “Musgrave
Park Hospital, Belfast, United Kingdom
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Background/Purpose: Studies have shown association of shared epitope
(SE) containing HLADRBI alleles, with increased susceptibility and severity
of RA.However their effect on treatment response still remains unexplored.
Aim of this study is to identify “treatment prognostic marker” alleles, which
are likely to increase the odds of needing biologics and ones rendering a
protective effect against their use.

Methods: 226 Caucasion Northern Irish RA patients (mean age
59.3+/—SD13.8y), checked for HLADRBI haplotype, were treated over
6 years as per standard practice lead by clinical response. Biologics were
commenced as per British Society of Rheumatology criteria i.e. active RA in
spite of 2 DMARDS trial, measured by disease activity index (DAS28)>5.1
at 2 occasions, monthly apart. Outcome measured at 6 years, was risk of
needing biologic therapy; expressed as relative risk and odds ratio. Frequency
of each of 30 DRBI alleles was measured in 2 groups (biologic vs.
non-biologic therapy), statistical significance determined by Chi-square test.
Differences in the need for biologic therapy in relation to allele types was
analysed, statistical significance determined using Chi-square test (when not
possible, Fisher’s test). Null hypothesis was rejected conventionally with
p<0.05.

Results: 1. Alleles *401 and *404 were seen more frequently in biologic
group (Allele*401:54.9% in biologic vs. 34.9% in non-biologic group,
p=0.010; Allele*404:17.6% in biologic vs.7.4% in non-biologic group,
p=0.030). 2. Allele*1501 occurred more frequently in non-biologic group
(21.6% in biologic vs. 36.6% in non-Biologic group, p=0.045). 3. Presence
of any one of *401 and *404 allele increased the risk needing biologic
therapy, RR 1.89; OR 2.26 (CI 1.17 to 4.39, p=0.014) compared to those
without them (52.9% vs. 37.7%). *401 and *404 were identified as High Risk
Alleles (HRA) for needing biologics. 4. The above risk increased further, RR
3.63; OR 6.91 (CI 1.70 to 28.09, p=0.010) when both alleles are HRA i.e.
each allele in the allele pair was either *401 or *404 compared no HRA (9.8%
vs. 2.3%). 5. When patients with any one of the traditional “SE containing
alleles” (*101,*401,*404,*405,%408,*1001) were compared to those without
them (60.8% vs. 49.7%), an increased risk of needing biologics, RR 2.05; OR
242 (CI 1.11 to 5.2868, p=0.023) was seen. Of note, HRAs *401 and *404
were included in these SE containing alleles. 6. In patients with 2 SE alleles,
there was a further increased risk of needing biologic therapy, RR 2.6; OR 3.4
(CI'1.24 to 9.3202, p=0.014) compared to patients with no SE alleles (2%
vs.1.1%) 7. However, when *401 and *404 was excluded in points 5 and 6,
there was no increased risk for biologics (OR 0.8214 and 0 in point 5 and 6,
respective p values of 0.23 and 1). 8. Allele *1501 seemed to offer a
protective effect against needing Biologics (RR 0.5537; OR 0.477, CI 0.2288
to 0.9945, p=0.045).

Conclusion: Alleles *401 and *404 are dominantly associated with
increased risk of needing biologic therapy. This risk is increased further if
both alleles are HRA. Although SE containing alleles collectively increased
risk, majority of this effect was due to *401 and *404. Presence of *1501
allele may exert protective effect and may reduce the likelihood of needing
biologics.
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Investigation of Caucasian Rheumatoid Arthritis Susceptibility Loci
in African Patients with the Same Disease. Sebastien Viatte!, Edward
Flynn', Mark Lunt', Joanne Barnes', Madeleine Singwe-Ngandeu?, Syl-
vette Bas®, Anne Barton' and Cem Gabay®. 'Arthritis Research UK
Epidemiology Unit, Manchester Academic Health Science Centre, The
University of Manchester, Manchester, United Kingdom, 2Unit of Rheu-
matology, Department of Internal Medicine, School of Medicine, Univer-
sity of Yaoundé, Yaoundé, Cameroon, *Division of Rheumatology,
University Hospitals of Geneva, 26 Avenue Beau-Séjour, 1211 Geneva
14, Switzerland

Background/Purpose: The largest genetic risk to develop rheumatoid
arthritis (RA) arises from a group of alleles of the HLA DRBI locus
(“shared epitope”, SE). Recent genome wide and candidate gene associ-
ation studies in Caucasians have identified over 30 confirmed single
nucleotide polymorphisms (SNPs) predisposing to disease (susceptibility
loci). We previously reported a lower prevalence of the SE in RA patients
in Cameroon compared to European patients, despite a similar proportion
of anti-CCP positivity. We aimed in the present study to investigate the
contribution of United Kingdom (UK) RA susceptibility SNPs to RA
susceptibility in Cameroon.

Methods: RA cases and controls from Yaoundé, Cameroon were
genotyped for a panel of Caucasian putative RA susceptibility SNPs using
Sequenom MassArray technology. Genotype data was also available for
4524 UK cases and 3781 UK controls (reference cohort) and for 500 cases

and 500 controls from another UK cohort (validation cohort). Using the
reference cohort, a Caucasian cumulative aggregate genetic-risk score
(GRS) was calculated, in order to predict RA susceptibility of individuals,
as the sum of the weighted risk-allele counts. The ability of the GRS to
predict RA in small sample sizes was tested in 200 random samples of the
validation cohort.

Results: After genotyping quality control, data on 63 SNPs was
available for analysis in 43 Cameroon RA cases and 44 controls. Only 2
SNPs, both mapping to CCL21, were associated with RA: rs951005
(frequency of the A allele in controls: 47%, in cases: 65%, p=0.01) and
152812378 (similar frequencies).

11% of SNPs tested were completely absent in Cameroonian samples,
having minor allele frequency (MAF) of over 10% in the UK; these
included SNPs mapping to the PTPN22 and ILRA loci. 71% of the
remaining SNPs showed a MAF differing by > 10% between the UK and
Cameroon.

Among 54 SNPs with data available in the UK reference cohort, 41
showed an association with RA at p<<0.05. Those SNPs were selected to
compute the GRS. The GRS showed a strong association with RA in the
UK validation cohort (beta coefficient: 0.80, p=3.0x10"'%). In 200
random samples of the validation cohort, 68% showed an association
between the GRS and RA at p < 0.05. However, the GRS did not predict
RA in Cameroon samples (beta coefficient: —0.17, p=0.77) and this
difference was statistically significant (p<<0.005).

Conclusion: The MAF of Caucasian RA susceptibility SNPs are
different between UK and Cameroon samples. Several confirmed RA
susceptibility polymorphisms, including PTPN22, are not detectable in the
Cameroon population. The genetic risk of developing RA conferred by a
set of 41 SNPs is significantly different in the UK and in Cameroon,
despite a similar proportion of anti-CCP positive RA. Taken together,
these observations strengthen the hypothesis that RA susceptibility SNPs
are at least partially different in different ethnic backgrounds.
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Germinal and Somatic Abnormalities of the TNFAIP3 Gene Support a
Two-Hit Hypothesis of Lymphomagenesis in Autoimmune Diseases.
Xavier Mariette', Saida Boudaoud®, Gaetane Nocturne', Thierry Lazure?,
Joanne Nititham®, Kimberly E. Taylor*, Eric Hachulla®, Jean Jacques Du-
bost®, Jacques—Eric Gottenberg’, Lindsey A. Criswell® and Corinne Miceli-
Richard’. 'Bicétre University Hospital, Le Kremlin Bicetre, France, *IN-
SERM U1012 - Université Paris XI, Le Kremlin Bicétre, France, *University
of California, CA, *University of California, San Francisco, San Francisco,
CA, °Internal Medicine, Lille CEDEX, France, “CHU Gabriel Montpied,
Clermont-Ferrand, France, ’Strasbourg University Hospital, Strasbourg,
France, “University of California San Francisco, San Francisco, CA, *Hopital
Bicétre, Le Kremlin Bicétre, France

Background/Purpose: The pathophysiology of lymphomas in auto
immune disease (AID), particularly primary Sjogren’s syndrome (pSS),
involves persistent inflammation and activation of autoimmune B cells
leading to NF-kB activation. The TNFAIP3 gene encodes the A20 protein
which is a central gatekeeper of NF-kB activation. Germinal abnormalities in
TNFAIP3 have been associated with different AID and somatic mutations of
the gene have been observed in several lymphoma subtypes, particularly
MALT lymphoma, the lymphoma subtype most frequently associated with
pSS. We aimed to investigate whether TNFAIP3 abnormalities are involved
in the lymphomagenesis process in pSS.

Methods: A cohort of 584 pSS patients including 24 patients with
lymphoma (ASSESS + KB cohort) and 451 controls of Caucasian ancestry,
addressed by 48 AIMs, was used for genetic studies. 3 SNPs encompassing
the TNFAIP3 locus located on 6q23 (rs13192841, rs2230926 and 1s6922466)
and known to be associated with SLE and/or RA were genotyped. Case
control association tests were performed. Quantitative PCR (qPCR) was used
for assessing the level of TNFAIP3 mRNA according to genotype. Then
complete sequencing of the 9 TNFAIP3 exons was performed in germinal
DNA from 35 pSS patients with lymphoma and in lymphoma DNA extracted
from tumoral paraffin sections from 16 of the 35.

Results: The 3 TNFAIP3 SNPs were not significantly associated with risk
of pSS. However, multivariate analysis demonstrated a significant association
between the rs2230926 SNP (coding for an amino acid substitution in exon 3)
and pSS complicated by lymphoma: OR= 3.36 (95%CI 1.34 — 8.42) p=
0.0097. Complete TNFAIP3 gene sequencing of germinal DNA from 35
patients with pSS and lymphoma confirmed the presence of the rs2230926
risk variant in 9/35 (25.6%) pSS patients (MAF: 12.8% vs 6% in the 451
controls, OR= 2.3 [95%CI 1.09 — 4.9]; p= 0.04). Based on qPCR, the
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expression level of A20 mRNA was significantly decreased in patients
carrying the G minor allele (p=0.004). Moreover, we identified a novel
germinal abnormality: a deletion of 24 nucleotides in exon 1 that leads to the
suppression of a binding site for the Sp1 transcriptional factor in 4/35 patients
(11.4%) vs 3/97 (3.1%) in controls and 5/119 (4.2%) in pSS patients without
lymphoma (p=0.13). Overall, 11/35 patients (31.4%) with pSS and lym-
phoma had germinal variants of the TNFAIP3 gene with potential functional
consequences. Based on TNFAIP3 sequencing, comparison of germinal and
tumoral TNFAIP3 DNA among 16 patients with pSS and lymphoma revealed
that 4 patients (25%) exhibited the rs2230926 risk variant and 4 other patients
(25%) had a loss of heterozygosity in lymphoma DNA for rs2230926,
rs661561, 1s5029948 and/or 1s2307859. This result will be further investi-
gated with FISH. Overall, 8/16 patients (50%) had a functional abnormality
of the TNFAIP3 gene within germinal or lymphoma DNA.

Conclusion: Among patients with pSS and lymphoma, functional abnor-
malities of the TNFAIP3 gene were present in germinal and lymphoma DNA
of 31% and 50%, respectively. These data strongly support a two-hit process
for lymphomagenesis in autoimmunity, in which both germinal and somatic
abnormalities of A20 lead to impaired control of NFkB activation and an
increased risk of lymphoma.
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Investigation of the Interaction Between Smoking and TRAF1/C5 on
Radiological Severity of Inflammatory Polyarthritis. Lily M. Wheeler,
Sebastien Viatte, Suzanne Verstappen, Deborah P. Symmons, Jane Worthing-
ton and Anne Barton. Arthritis Research UK Epidemiology Unit, Manchester
Academic Health Science Centre, The University of Manchester, Manchester,
United Kingdom

Background/Purpose: A number of factors have been identified as
contributing to the severity of rheumatoid arthritis (RA), including SNP
markers at the TRAF1/CS5 region (rs2900180 and rs10760130). The role of
smoking in RA disease severity is debated in the literature. We investigated
whether smoking status conditions the association of TRAF1/CS severity
variants in patients with recent onset inflammatory polyarthritis (IP).

Methods: Data were collated from the Norfolk Arthritis Register, a
prospective inception cohort for recent onset IP recruited from both primary
and secondary care. X-rays were taken on patients who satisfied the ACR
criteria for RA at one year and on all patients at 5 years follow-up. DNA and
X-ray data were available for 1860 patients and X-ray with smoking data for
1789 patients. The interaction between smoking status at baseline and the
carriage of polymorphisms at the TRAFI/CS region with radiological
damage, as measured using the Larsen score or the presence of erosions, was
investigated longitudinally to include repeat measurements in the same
individual at different time points. Interaction was defined as significant
departure from a multiplicative model of the individual odds ratios (OR).

Results: Smoking status was not associated with erosions, whilst the
carriage of rs2900180 alleles was significantly associated with erosions (OR:
1.82 (95% CI 1.1, 3.0), p-value 0.019). An association was found in ever
smokers (OR 3.39 (95% CI 1.7, 6.8), p-value 0.001); when stratified into
current smokers and previous smokers, this association was significant in
previous smokers (OR: 4.09 (95% CI 1.7, 9.6), p-value 0.001). The OR
followed the same direction for current smokers (OR 2.25 (95% C1 0.7, 7.7),
p-value 0.196), but not for non-smokers (OR: 0.61 (95% CI 0.2, 1.6), p-value
0.307). The interaction between ever smoker status and the carriage of
1s2900180 departed significantly from multiplicativity (interaction OR: 5.56
(95% CI 1.8, 17.6), p value 0.004). The interaction between previous smoker
status and the carriage of 12900180 departed significantly from the multipli-
cative model (interaction OR: 6.83 (95% CI 2.0, 23.7), p-value 0.003);
however the interaction was not significant in current smokers. Consistent
results and a significant interaction were also found when using the Larsen
score as outcome variable in longitudinal modelling. Total smoking duration
and the length of time between smoking cessation and disease onset were,
independently, highly significantly correlated with erosions in previous
smokers—if the smoking duration is longer, there is a higher the risk of
erosive disease. Analysis of 1s10760130 showed similar patterns of associa-
tions and interactions.

Conclusion: These results demonstrate an interaction between ever
smoker status and the carriage of markers at the TRAF1/CS5 region on erosive
disease in IP/RA patients. These findings support a model of RA pathogenesis
in which smoking prevalence and time prior to disease onset affects the
development of erosive disease in genetically predisposed individuals and
underlines the importance of gene-environment interactions. We are currently
validating these findings in another large data set.
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Identification of Clinical and Genetic Factors That Influence the Re-
sponse to Methotrexate in Japanese Rheumatoid Arthritis Patients:
Genome-Wide Association Study Taku Suzuki', Katsunori Ikari', Yoshi-
aki Toyama Atsuo Taniguchi', Nao lehlda Katushi Tokunaga®, "Hisashi
Yamanaka' and Shigeki Momohara'. Instltute of Rheumatology, Tokyo
Women’s Medical University, Tokyo, Japan, *Keio University, Tokyo,
Japan, *Department of Human Genetics, Graduate School Of Medicine,
University of Tokyo, Tokyo, Japan

Background/Purpose: Methotrexate (MTX) is the anchor drug for the
treatment of rheumatoid arthritis (RA).The aim of this study was to identify
clinical and genetic factors that influence the response to MTX in Japanese
RA patients.

Methods: The present study is part of IORRA (Institute of Rheuma-
tology RA cohort) project with an enrollment of nearly 5000 RA patients.
Of these, 2244 patients, who received MTX therapy, were enrolled in this
study. Efficacy of MTX treatment at six months after the first adminis-
tration was evaluated using European League Against Rheumatism
(EULAR) response criteria. First, the association between clinical factors
and EULAR response of MTX treatment was studied using multiple
regression analysis (independent variable: MTX dose, sex, age of onset
and rheumatoid factor status). The analysis was performed using the R
software package. Then, we performed a genome-wide association study
(GWAS) to define genetic factors that influence response to MTX
treatment in 132 RA patients using the detected clinical factors as
covariates. Affymetrix Genome-Wide Human SNP Array 6.0 that in-
cluded more than 906,600 single nucleotide polymorphisms (SNPs) was
used for GWAS (Filtering criteria: genotype call rate 0.9 per SNP and per
individual, minor allele frequency 0.05, P value for Hardy-Weinburg
equilibrium test 0.0001). Logistic regression analysis implemented in
PLINK was used to test the association.

Results: Initial dose of MTX had a significant impact on EULAR
response of MTX treatment (P=0.0002), while the other factors did not
show any association. There were 580,254 autosomal SNPs from 132
patients that met filtering criteria. Twenty-51x SNPs associated with the
response to MTX treatment at P<<IX10~*, but none of them could reach
genome-wide significance levels.

Clinical factors associated with response to MTX treatment

estimate P
MTX dose 0.082 0.0002
gender —0.046 0.71
age of onset 0.001 0.81
RF 0.000 0.13

Conclusion: While initial MTX dose was significantly associated with
EULAR response of MTX treatment in Japanese RA patients, our GWAS
demonstrated that the SNPs did not have any significant effect on the
response to MTX treatment.
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Genome-Wide Association Study of Rheumatoid Arthrltls, Stratified b
Smoking Status Darren Plant', Deborah P. Symmons', Jane Worthington',
David Strachan® and Anne Barton'. 'University of Manchester Manchester
United Kingdom, St George’s, University of London, London, United
Kingdom

Background/Purpose: Tobacco smoking is well recognised as a
major preventable risk factor for the development of rheumatoid arthritis
(RA); however the mechanism of action remains unclear. Cigarette smoke
condensates induce proinflammatory cytokine expression from lung
epithelial cells, whilst deimination of the amino acid arginine to citrulline
in alveolar macrophages occurs in individuals who smoke. Interestingly,
the most compelling genetic risk factor for RA development is conferred
by human leukocyte antigen (HLA)-DRBI, with the greatest risk seen in
smokers who have a positive titre for autoantibodies to citrullinated
peptide (anti-CCP). These data support gene environment interactions in
RA patients. We hypothesised that non-HLA genetic risk markers for RA
may also be modified by smoking status. In order to test this, we
conducted genome-wide association (GWA) analyses in UK individuals,
stratified by smoking habits.

Methods: 1,312 UK RA patients (never smoked (n=492), past smoker
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(n=558) and current smoker (n=262)) along with 1,480 controls (never
smoked (n=426), past smoker (n=712) and current smokers (n=342))
were genotyped for a total of 459,446 single nucleotide polymorphisms
(SNPs), using the affymetrix 500k array (www.wtccc.org). GWA analyses
were performed within each of the three smoke status groups. Markers
with minor allele frequency >5% and demonstrating moderate association
(p <10~°) with RA susceptibility in the initial analyses were selected for
replication. The replication dataset comprised 715 UK RA patients (never
smoked (n=260), past smoker (n=340) and current smoker (n=115)),
genotyped using the Sequenom MassArray platform; and 5,016 UK 1958
birth cohort controls (www.b58cgene.sgul.ac.uk; never smoked
(n=1,448), past smoker (n=2,365) and current smokers (n=1,203)),
genotyped using the illumina 550k array. Anti-CCP data were available
for 1,307 (81% positive) patients in the discovery and 643 (81% positive)
patients in the validation sample.

Results: 14 SNP markers were included in a Sequenom plex for
replication. One SNP failed to genotype successfully, leaving 13 markers
available for analysis. The major allele of the marker rs1733717, mapping
to the mannan binding lectin (MBL)-2 gene, correlated with a reduced risk
of RA development in all smoking groups in the discovery sample. This
finding was replicated in past smokers (OR 0.50 (95%CI 0.15, 0.86))
p=1.9E°). The marker rs6679677 mapping to PTPN22 was correlated
with RA risk in all smoking groups in the discovery and replication
sample. No other marker replicated convincingly. Results remained
qualitatively the same following stratification by anti-CCP status.

Conclusion: These data support a role for MBL2 as a modifier of RA
susceptibility irrespective of smoking status and suggest that the increase in
risk of RA conferred by PTPN22 is not modified by smoking history. Larger
sample sizes are likely to be required to exclude further gene-smoking
interactions as modifiers of RA susceptibility risk.
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Genome-Wide Association Analysis of Rheumatoid Arthritis Patients
Treated with Anti-TNF Medication. Maricke J.H. Coenen', Masha
Umicevic-Mirkov', Judith A. Wessels?, Sita H. Vermeulen', Erik I.
Toonen', Annette T. Lee®, Remco R. Makkinje', Wietske Kievit', Hans
Scheffer', Tim L. Jansen®, Ellen A. Dutmer’, Timothy R.D. Radstake®,
Mart A.F. van de Laar’, Pilar Barrera', Piet L.C. van Riel', Henk-Jan
Guchelaar?, Peter K. Gregersen® and Barbara Franke'. '"Radboud Univer-
sity Nijmegen Medical Centre, Nijmegen, Netherlands, *Leiden Univer-
sity Medical Center, Leiden, Netherlands, *Feinstein Institute Med Rsch,
Manhasset, NY, *“Medical Centre Leeuwarden, Netherlands, >Gelderse
Vallei Hospital, Ede, Netherlands, “Radboud University Nijmegen Med-
ical Centre, Nymegen, Netherlands, "Medisch Spectrum Twente &
Twente University, Enschede, Netherlands, ®Feinstein Institute Medical
Reschearch, Manhasset, NY

Background/Purpose: Treatment strategies blocking tumour necrosis
factor (anti-TNF) have proven very successful in patients with rheumatoid
arthritis (RA). However, a relevant subset of patients does not respond for
reasons that are unknown. Although there is some indication that genetic
variants may influence the response to TNF blockers, there are currently
no means of identifying these patients prior to treatment start. We aimed at
identifying genetic factors predicting anti-TNF treatment outcome in
patient with RA using a genome-wide association approach. We aimed at
identifying genetic factors predicting anti-TNF treatment outcome in
patient with RA using a genome-wide association approach.

Methods: We selected patients with RA treated with antibodies
directed against TNF from the Dutch Rheumatoid Arthritis Monitoring
(DREAM) registry and the database of Apotheekzorg, which facilitates
the Dutch distribution of adalimumab. Disease activity scores (DAS) 28 at
baseline and after 14 weeks were available of 872 patients. Single
nucleotide polymorphisms (SNPs) were genotyped using the Illumina
HumanHap550-Duo BeadChip or the Human660W-Quad. Association
analysis using the DAS28 change as outcome was performed (co-variates
DAS28 at baseline and methotrexate as co-medication) using the whole
genome association analysis toolset in PLINK.

Results: 516168 SNPs passed quality control. No findings passed the
threshold for genome-wide significance (p-value =1x107%). Eight SNPs
showed suggestive association with DAS28 change with a p-value<<10~.
Seven of these were located in genes (ALK, NKAIN3, CETP, CICPI0),
L3MBTL3, PBX3, RPLISPI). The top associated gene ALK
(p=8.11X1077) is involved in apoptosis one of the working mechanisms

of anti-TNF. Pathway analysis, including all SNPs with a p-value <10~ %,
was performed using Ingenuity. This resulted in the identification of four
gene networks, two of these could be linked to apoptosis. In addition the
second largest network linked the genes to TNF and its downstream
signalling pathway. Replication of the top 50 associated SNPs in ~1500
RA patients treated with anti-TNF is ongoing.

Conclusion: The GWA approach is a potent tool for the identification
of new candidate biomarkers predicting anti-TNF response. Suggestive
findings will be replicated in larger, independent patient cohorts to prove
whether the identified SNPs are associated with treatment outcome.
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An Insertion Mutation in the MDFIC (MyoD Family Inhibitor
Domain Containing) Gene Defines a Novel Autoinflammatory Syn-
drome Associated with Lymphedema. Ahmet Gul', Duran Ustek?,
Gulen Hatemi®, Hulya Azakli?, Zeliha Emrence?, Fulya Cosan®, Aris
Cakiris?, Neslihan Abaci?, Muzaffer Arikan®, Atilla Cakar?, Nil Arisoy,
Ozgur Kasapcopur® and Huri Ozdogan®. 'Istanbul University, Istanbul
Faculty of Medicine, Istanbul, Turkey, “Istanbul University, Istanbul, Turkey,
*Rheumatology, Istanbul, Turkey

Background/Purpose: Autoinflammatory syndromes encompass an
expanding spectrum of disorders characterized by seemingly unprovoked
inflammatory attacks resulting from inborn errors of the innate immune
system. We previously described two patients, who were second degree
cousins with shared features of recurrent inflammatory attacks lasting
3-10 days since the first year of life. These attacks are characterized by
fever, erythematous/urticarial rash with hyperesthesia, serositis and edema
on the face and extremities. The latter feature did not resolve completely
between the attacks later in the course of the disease, and both patients
eventually developed a lymphedema symmetrically affecting lower ex-
tremities and genitalia. Because of autosomal recessive inheritance pattern
and availability of 3-generation family members, we aimed to identify the
responsible gene using a homozygosity mapping approach.

Methods: Genomic DNA was isolated from 18 family members
including two index patients; and all were genotyped using the human
370CNV SNP chip of Illumina. Homozygosity mapping was carried out
to identify the candidate genomic regions using the SNP Variation Suite
v7 of the Golden Helix. A targeted 385K Capture Array was prepared
using the genomic DNA of four family members by NimbleGen for the
mapped region; and all coding regions of the known genes were then deep
sequenced using the GS-FLX 454 Titanium system (Roche Diagnostics).
Confirmation of the identified variation and screening of healthy controls
were done by using the classical DNA sequencing method.

Results: All individuals were successfully genotyped using the Illu-
mina 370CNV chips. The homozygosity mapping revealed a 7.8Mb-long
region in the long arm of chromosome 7 that was homozygous only in 2
patients and heterozygous in their parents; and a smaller homozygous
segment was also identified in chromosome 14. We searched the mapped
Chr7q31.1 region by exon sequencing of the all known 24 genes using the
GS-FLX 454 system in the two index patients, one parent and one sibling.
A homozygous insertion mutation in the exon 3 of the MyoD family
inhibitor domain containing gene (MDFIC) was identified only in two
index patients. MDFIC is a 247 amino acid long protein, and this insertion
causes an amino acid changes at position 131 and 132 (p.131 M>N, p.132
H>A) and a frameshift at position 133, which inhibits the translation of
its functional cysteine-rich C-terminal domain. This variation was con-
firmed by sequencing of genomic DNA of all the available family
members. None of the screened 200 regionally matched healthy individ-
uals was carrying this variation.

Conclusion: MDFIC gene was identified as the gene responsible for
the manifestations of these two patients, who show features of autoin-
flammatory disorders and a later onset lymphedema. The gene is reported
to be expressed in immune cells without a known function, and recent
studies have indicated a role in the regulation of wnt/beta-catenin
pathway. We suggest that this is a novel type of autoinflammatory
disorder, and a loss-of-function mutation in the MDFIC gene may be
associated with a dysregulated inflammatory response affecting the
wnt/beta-catenin pathway, which may also be responsible for the devel-
opment of lymphedema.
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Polygenic Modeling of Genome-Wide Association Study Data Reveals
Hidden Heritability of Rheumatoid Arthritis Risk. Eli A. Stah!', Daniel
Wegmann?®, Peter Kraft®, Henrik Kallberg*, Fina Kurreeman®, Peter K. Gre-
gersen®, Lars Alfredsson’, Katherine A. Siminovitch®, Jane Worthington®, Paul
de Bakker', Soumya Raychaudhuri' and Robert M. Plenge'. 'Brigham and
Women’s Hospital, Boston, MA, *Department of Ecology and Evolutionary
Biology, University of California, Los Angeles, CA, *Department of Biosta-
tistics, Harvard School of Public Health, Boston, MA, “Rheumatology Unit,
Department of Medicine, Karolinska Institutet at Karolinska University
Hospital Solna, Stockholm, Sweden, *Division of Rheumatology Immunol-
ogy and Allergy, Brigham and Women’s Hospital, Boston, MA, “Feinstein
Institute Medical Reschearch, Manhasset, NY, “Institute of Environmental
Medicine, Unit of Cardiovascular Epidemiology, Karolinska Institutet, Stock-
holm, Sweden, *Mount Sinai Hospital, Toronto, ON, °University of Man-
chester, Manchester, United Kingdom

Background/Purpose: Genetic studies of theumatoid arthritis (RA) suscep-
tibility have identified ~40 loci to date that explain approximately 18% of disease
liability, whereas >50% is thought to be genetic. We hypothesized that much of
the missing heritability is due to causal variants that are tagged by common SNPs
on contemporary genome-wide association study (GWAS) arrays.

Methods: We estimated missing heritability and modeled its underlying
genetic architecture by analyzing six GWAS datasets totaling 5,485 seropositive
rheumatoid arthritis cases and 22,609 controls of European ancestry. After
removing known RA risk loci, we assessed whether the remaining >2 million
SNPs in aggregate could predict risk in independent case-control collections. We
then used polygenic modeling and approximate Bayesian computation to estimate
distributions of the number, minor allele frequency and effect size of undiscov-
ered common variants. Heritability analysis using mixed linear model regression
analysis was used to corroborate our results. In order to understand whether these
undiscovered associations tag rare or common causal variants, we simulated
hypothetical case-control datasets using 1000 Genomes Project data.

Results: We found that polygenic risk scores of additive, log-odds weighted
risk allele counts at independent SNPs achieving P<<0.05 in discovery GWAS are
consistently associated with RA case-control status in independent validation data
(P = 1X107°). Both methods estimated that an additional 20% of theumatoid
arthritis disease variance is explained by at least hundreds of SNPs in contempo-
rary GWAS. Simulations of causal and marker variants revealed that an
underlying genetic model where most of the causal alleles are common is much
more consistent with our observations than models where most of causal alleles
are rare.

Conclusion: We conclude that hundreds of causal variants, most of which are
common in general population but with a small effect on disease risk, explain an
additional 20% of variance in RA risk. Many of these causal variants are
discoverable by larger GWAS. Our approach can be applied to understand genetic
architecture of many complex traits where GWAS data are available.
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DO Carriers of A MEFV Mutation Have Any Selective Advantage to A
Pathogen Endemic In the Same Geography? Serdal Ugurlu', Aynur Engin’,
Gulen Hatemi', Gulay Ozgon®, Elif Akyayla®, Mehmet Bakir* and Huri Oz-
dogan'. 'MD, Division of Rheumatology, Department of Medicine, Cer-
rahpasa Medical Faculty, University of Istanbul, Istanbul, Turkey, 2MD,
Department of of Infectious Diseases, Medical Faculty, University of
Cumbhuriyet, Sivas, Turkey, *Nesiller Genetic Lab, Istanbul, Turkey

Background/Purpose: To explain the high level of MEFV heterozygots in
Mediterranean basin, it has been speculated that carriers of FMF mutations might
have a selective advantage because of increased resistance to a pathogen endemic
to this area. The carrier rate for MEFV gene in Sivas, a city in central Turkey is
as high as 1:3. Crimean-Congo Hemorrhagic fever (CCHF) a tick-borne disease
caused by an arbovirus, associated with high mortality, is also endemic in the
same geographical region. This gave us a unique opportunity to test whether
MEFV heterozygotes have any survival advantage in this ongoing CCHF
endemic.

Methods: MEFV gene mutations were detected with PCR analysis and direct
sequencing of Exon 10 and Exon 2, in 100 patients with a definite diagnosis of
CCHEF followed in Cumhuriyet University, Sivas / Turkey, (mean age 45.6+17,
58 M: 42 F). All CCHF patients were classified into two groups in terms of
disease severity (severe and mild), according to the predictive factors for fatal
outcome reported by Swanepoel et al (1). MEFV gene mutations were also
analyzed with the same methods in 91 healthy blood donors (HC) living in Sivas.

Results: Among the 100 patients with CCHF, 65 had mild and 35 had severe
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disease. There were 11 deaths in the severe group. Among the CCHF patients 62
patients carried either an exon 10 or exon 2 mutation compared to 33 in the HC
(p<<0.001). This significant difference was due to the increase in Exon 10
mutations (41/100 vs 10/91, p<<0.001) which disappeared when only Exon 2
mutations were considered (38/100 vs 26/91, p>0.1). The number of patients
with 2 mutations were also significantly more common among CCHF group
(p<<0.001). Regarding exon 2 we determined a haplotype of 4 SNPs (at positions:
102, 138, 165, 202 ) in 32 patients compared to 9 in HC (p<<0.001), and described
4 new mutations in Exon 10. In the mild group there were 37 and in the severe
group 25 carriers (p=>0.1). 63% of the survivors compared to 54% of those who
died carried a MEFV mutation (p>0.1). The distribution of mutations with regard
to disease severity did not reveal a significant difference. Also there was no
difference between the number of mutations among survivors versus non-
SUrvivors.

Conclusion: Carrying a MEFV gene Exon 10, but not Exon 2 mutation does
seem to increase the risk of developing CCHF infection however does not
influence disease severity and outcome.

References:

1) Swanepoel R, Gill DE, Shepherd AJ, Leman PA, Mynhardt JH, Harvey S.
The clinical pathology of Crimean-Congo hemorrhagic fever.Rev Infect Dis. 1989
May-Jun;11 Suppl 4:S794-800
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Elevated Expression of Inflammatory Mediators Cyclooxygenase-2, Its
Product Prostaglandin E2 and Interleukin-1 Beta by Peripheral Blood
Leukocytes in Symptomatic Knee Osteoarthritis. Mukundan Attur', Alexan-
der Statnikov?, Constantin F. Aliferis?, Zhiguo Li%, Svetlana Krasnokutsky’,
Jonathan Samuels', Jeffrey D. Greenberg®, Jyoti Patel', Cheongeun Oh® and
Steven B. Abramson'. '"NYU Hospital for Joint Diseases, New York, NY,
2NYU Lanigone, New York, NY, *NYU Hospital for Joint Disease, New
York, NY, *New York University School of Medicine, New York, NY, *New
York University, New York, NY

Background/Purpose: OA is considered a local joint disease, with increas-
ing recognition of the involvement of cartilage, bone and synovium. We and
others have reported that inflammatory mediators, such as PGE2 and IL-1, are
produced by OA joint tissues, where they may contribute to disease pathogenesis.
In the current studies we examined whether inflammatory events occurring within
joint tissues could be reflected in the plasma and PBLs of patients with OA.

Methods: Two independent cohorts of patients with OA, and a cohort of
healthy control subjects, were studied: 44 patients with tibiofemoral OA and 26
healthy control volunteers comprised the NYUHJD Learning Cohort, and 150
patients with knee OA and 21 health controls were enrolled in the NYUHJD
Validation Cohort.

Results: Using support vector machine (SVM) methodology we constructed
a combinatorial biomarker of OA based on microarray data of the Learning
Cohort. Among these probe sets representing PGE2 synthase and cyclooxygenase
could classify the case vs. control with 0.83 mean AUC (95% CI 0.72— 0.95)
(AUC: area under ROC curve), as estimated by 10-fold cross-validation proce-
dure. Further cluster analysis also revealed two distinct subclasses among these
OA patients: those (OA1) with increased expression (>4-fold) of inflammatory
genes (e.g., IL-13, COX-2) compared to non-OA controls and those OA patients
(OA2) with expression comparable to controls. Overexpression of inflammatory
genes were validated using QPCR (p<<0.0001). In association studies, patients in
the OA1 group exhibited: a) greater JSW at baseline; b) higher WOMAC pain,
stiffness and decreased physical function (p<<0.0001), c) higher VAS pain
(p<<0.001) than OA2 group. Longitudinal studies indicated that OA1 patients
with increased PBL IL-1b gene expression, were at higher risk for disease
progression, as measured by change in JSW at 24 months (Table 1), Similarly
COX-2 overexpressors had greater JSSW 3.57 = 1.91 mm Vs 3.13 = 1.69
compared to OA patients with less than 2 fold COX-2 expression and higher
WOMAC (p<<0.033) and VAS (p<<0.041) pain. To determine whether OA PBLs
were “primed”, we measured PGE2 production by whole blood PBL cultured
(24h) ex vivo. PGE2 in controls did not change, while levels in OA patients
increased 300% over baseline (p<<0.01). In these validation cohort, the mean
plasma PGE?2 levels in OA patients was two-fold higher than in healthy controls
(72 £ 33 vs. 163 = 64 pg/ml, p=0.001).

Mean (standard
deviation)
NYUHJD Validation

Cohort OA""! (n=74) OA™ (n=100) p-value
Joint space width (JSW) 3.01 (2.1) 2.5(1.94) 0.055
in mm at baseline
JSW (mm) at 24 months 2.53 (1.96) 2.4 (1.96) 0.614
Change (JSN) 0.48 (0.88) 0.097 (0.91) 0.0079
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Conclusion: There is increased inflammatory mediator gene expression
(COX-2, IL-1b) in a subset of patients with SKOA, which identifies a cohort
of patients with increased pain who are at increased risk for disease
progression. The data indicate that inflammatory events within joint tissues of
patients with SKOA are reported in peripheral blood. These transcriptome and
lipidomic signals of local joint inflammation merit further study as potential
biomarkers for OA disease activity and progression.
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Genomic Deletions in Phospholipase Cy2 define a New Syndrome of Cold
Urticaria, Antibody Deficiency and Susceptibility to Both Autoimmunit
and Infection. Michael J. Ombrello', Elaine F. Remmers', Guangping Sun?,
Hirsh Komarow?, Ivona Aksentijevich', Shrimati Datta®, Parizad Torabi-
Parizi?, Naeha Subramanian?, Neil Romberg®, Tom D. Bunney®, Rhona W.
Baxendale*, Hun Sik Kim®, Jason Ho?, Daniel C. Douek?, Chhavi Gandhi®,
Alan A. Wanderer’, Hane Lee®, Stanley Nelson®, Eric Long®, Susan Moir?,
Eric Meffre’, Matilda Katan®, Daniel L. Kastner', Hal M. Hoffman® and
Joshua D. Milner®. "National Human Genome Research Institute, National
Institutes of Health, Bethesda, MD, *National Institute of Allergy and
Infectious Diseases, National Institutes of Health, Bethesda, MD, *Yale
University School of Medicine, New Haven, CT, “Chester Beatty Laborato-
ries, The Institute of Cancer Research, London, United Kingdom, *National
Institute of Allergy and Infectious Diseases, National Institutes of Health,
Rockville, MD, °University of California at San Diego, La Jolla, CA,
"University of Colorado Health Sciences Center, Aurora, CO, *University of
California Los Angeles, Los Angeles, CA

Background/Purpose: Immune dysregulation occurs when the balance
of finely-tuned immune regulatory networks is altered. Genetic analyses of
Mendelian disorders manifesting these seemingly antithetical features may
provide new insights into the molecular mechanisms that govern immune
responses. We have identified three families with a novel, dominantly-
inherited complex of cold-induced urticaria, antibody deficiency, and suscep-
tibility to autoimmunity and infection through whom we sought to better
understand the interface between autoimmunity and immunodeficiency.

Methods: Genetic investigations began with SNP genotyping and sepa-
rate linkage analyses in two of the families. Mutational analysis included
conventional and long-range PCR assays of both genomic DNA and cDNA,
with direct sequencing of the PCR products. Immunophenotyping of these
three families included flow cytometric studies, measurement of serum
immunoglobulins and autoantibodies, lymphocyte stimulation assays, enzy-
matic assays, and confocal microscopic examination.

Results: Cold urticaria was present in all affected members of each family
(n=27), and immunologic abnormalities were found in 26 of 27 patients.
These included antibody deficiency (72%), recurrent infection (59%), atopy
(52%), and autoimmunity (48%), which included the presence of antinuclear
or other autoantibodies, autoimmune thyroid disease, vitiligo, inflammatory
arthritis, and undifferentiated connective tissue disease. Affected subjects had
depressed serum immunoglobulins M and A, decreased numbers of circulat-
ing NK and class-switched memory B cells, and impairment of B cell central
tolerance. Patients” B cells also had impaired ligand-mediated activation,
which was restored at subphysiologic temperatures. Using SNP genotyping
and linkage analysis, we identified a single 7Mb candidate interval on
chromosome 16q (LOD=4.2) in one family, which overlapped by 3.5Mb a
disease-associated haplotype identified in another family. Given its impor-
tance in B, NK, and mast cells, PLCG2 was selected from our candidate
interval for mutational screening. Sanger sequencing of PLCG2 cDNA from
purified B-cells revealed heterozygous deletions of exon 19 in two families,
and exons 20-22 in the third. Long-range PCR and genomic sequencing
found three family-specific deletions in PLCG2 (4.8-8.2kb) that co-
segregated perfectly with cold urticaria, but were not detected in over 400
healthy control chromosomes. Of note, five of the six deletional breakpoints
were within Alu or LINE repetitive elements, suggesting a role for repetitive
element-mediated recombination in their genesis. The deletions, which are
within an autoinhibitory domain of PLCG2, caused constitutive phospho-
lipase activity, but paradoxically resulted in diminished activation of down-
stream signaling pathways.

Conclusion: We describe a novel immunodysregulatory syndrome in
which deletions in PLCG2 cause signaling abnormalities in multiple leuko-
cyte subsets and a pleiotropic phenotype encompassing both excessive and
impaired immune function.
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Ferritin and Hemochromatosis Polymorphisms Correlate with Clin-
ical Characteristics in a Symptomatic Osteoarthritis Cohort. Lau-
ren M. Kennish', Mukundan Attur?, Xi Huang®, Svetlana Krasnokutsky*,
Jonathan Samuels?®, Cheongeun Oh® and Steven B. Abramson?. 'Hospital
for Joint Diseases, New York, NY, °NYU Hospital for Joint Diseases,
New York, NY, *New York University School of Medicine, New York,
NY, “NYU Hospital for Joint Disease, New York, NY, *New York
University, New York, NY

Background/Purpose: Iron may be a contributing risk factor for osteo-
arthritis (OA) development — increased iron is found in OA synovial fluid and
is cytotoxic towards chondrocytes. Additionally, patients with hereditary
hemochromatosis develop an OA phenotype that is associated with higher
ferritin levels. We examined the hypothesis that serum ferritin correlates with
clinical features in patients with symptomatic knee OA compared to controls
and that this may be associated with hemochromatosis gene (HFE) polymor-
phisms.

Methods: 131 patients with symptomatic knee OA (diagnosed by ACR
criteria, WOMAC score>125) and 21 controls were enrolled in a 2 year
longitudinal study. Patients with inflammatory arthritis, infections, steroid use
or major comorbid illnesses were excluded. Baseline clinical (age, gender,
BMI, WOMAC pain score) and radiographic characteristics (Kellgren-
Lawrence, KL, score) were obtained. Cross sectional peripheral blood
samples were analyzed for serum ferritin at baseline and 18months by ELISA.
HFE genotyping was performed.

Results: Ferritin was measured in 131 OA patients with mean age 65
years (35% men), BMI 26.5 and 20 controls with mean age 56 years (55%
men), and BMI 26.5. Men were found to have higher ferritin than women —
62.5 vs. 38.2 ng/ml, p=0.0002, and ferritin correlated with increasing age
(r=0.175, p=0.058). Men with OA had a trend towards higher mean ferritin
than those without OA when adjusted for age (67.7 vs. 40.4ng/ml, p=0.068).
In the total population, ferritin levels greater than 100ng/ml were observed in
13% of patients with OA versus 0% of controls. There was a trend towards
higher ferritin in patients with baseline radiographic incidence of OA (KL
0-1: 42.3 vs. KL 2—4: 63.3ng/ml, p=0.276) and in those with more severe
radiographic OA (KL 1-2: 48.1 vs. KL 3-4: 71.3ng/ml, p = 0.236). Those
with a higher KL score ranging from 0 to 3 were found to have higher serum
ferritin, which may be predictive of severity of OA. Baseline WOMAC pain
scores in the total OA population showed a weak positive correlation with
serum ferritin levels (r= 0.112, p = 0.0148); this positive correlation between
WOMAC pain and ferritin was stronger in males (r=0.215, p = 0.008). OA
patients had a higher frequency of homozygous HFE gene polymorphism
C282Y/C282Y (2.29%) compared to controls (0%) and published population
controls (0.44%), and these subjects (n=3) had higher ferritin compared to
wild type (n=98) (47.4 vs 140.1ng/ml, p<0.0008).

Conclusion: Ferritin, a marker for body iron storage, increases with age and
male gender. Men with OA exhibit higher ferritin levels than those without OA
when adjusted for age and levels of ferritin correlated with radiographic severity
and WOMAC pain scores. In selected OA patients, the presence of the
(C282Y/C282Y HFE gene polymorphism was associated with higher ferritin
levels. Our data suggest that increased ferritin levels, possibly in part due to HFE
polymorphisms, may promote cartilage damage and pain in patients with knee
OA. These findings merit further investigation of ferritin as a biomarker of disease
severity and progression in a larger cohort.

ACR Poster Session A
Imaging of Rheumatic Disease I:
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Patients with Rheumatoid Arthritis On Anti-TNF Therapy; Responders
with Major Reduction In Power Doppler Activity Can Be Identified
After One Month. Hilde B. Hammer, Britt Birkelund and Tore K. Kvien.
Dept. of Rheumatology, Diakonhjemmet Hospital, Oslo, Norway

Background/Purpose: Power Doppler (PD) ultrasonography (US) detects
inflammatory activity in patients with rheumatoid arthritis (RA) and is highly
responsive to anti-TNF treatment. The present objective was to follow RA
patients starting anti-TNF treatment with PDUS and clinical assessments to
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explore whether any variable could predict a major decrease in PDUS after 3
months.

Methods: Patients with RA starting anti-TNF treatment were consecutively
included and examined at baseline and after 1, 2 and 3 months with US of 36
joints and 4 tendons (wrist (radiocarpal, intercarpal and radioulnar), MCP 1-5,
PIP 2 and 3, elbow, knee, talocrural, MTP 1-5, extensor carpi ulnaris and
posterior tibialis tendons bilaterally). The PD and B-mode (BM) synovitis were
scored semi-quantitatively (0-3), and sum scores from all joints and tendons were
calculated. In addition, the patients were assessed clinically with DAS28, assessor
global VAS (study nurse), ESR and CRP. Patients with at least 40% improvement
of sum score PD at the 3 months examination was defined as responders. The
results of US, clinical and laboratory assessments at baseline and after 1 month
were explored by Mann-Whitney tests to examine for associations with the
responders.

Results: A total of 50 patients were included (mean (SD) age 51.7 (13.2)
years, disease duration 7.8 (5.8) years, 74% anti-CCP positive and 84% women,
with 38% using Remicade, 34% Enbrel, 16% Humira and 12% Simponi). A total
of 57% of the patients were defined as PD responders, and they had significantly
lower DAS28, assessors global VAS and number of swollen joints (p=0.023—
0.031) at the 3 months examination. Baseline values of sum scores PD or BM,
DAS28, assessors global VAS, ESR or CRP did not separate between responders
and non-responders. At 1 month examination the only variable differing between
responders and non-responders was the sum score PD, with a significant reduction
in sum score PD in the responders versus non-responders 7.4 (8.6) versus —0.5
(7.3) (p = 0.002, figure 1A and B).

Figure 1
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Conclusion: PD activity is associated to erosions in RA patients. However, in
the present study more than half of the patients achieved a major decrease in PD
scores after starting anti-TNF treatment. It is an advantage to identify responders
early, and the present results indicate that a significant reduction of PD activity
already after 1 month predicts response to biological treatment.
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New Aspects Concerning the Activity of Established Rheumatoid Arthri-
tis Under a Tocilizumab Therapy. Maria Hoehle. Rheumatology, Ham-
burg, Germany

Background/Purpose: To determine remission of the rheumatic process,
recent publications point out the importance of radiological parameters,
besides scores like TJC, SIC, CrP, patient global assessment, or the SDAIL
1) Since RA is usually a progressing inflammatory disease, native radiolog-
ical diagnostics is not sufficient for portraying inflammatory activities in
grades, and for comparing them with each other during the further course of
the disease. Medical imaging by sonography (colour and power Doppler), as
well as high-field MRI with contrast medium for the additional assessment of
the cartilage/bone oedema, become increasingly important. 2) Tocilizumab
induces a rapid improvement of the patient’s health-related QoL and a
decrease in CrP and ESR values, but active inflammations may still exist at
the joint-related structures. In order to objectify these, the use of sonography
(colour and power Doppler) and high-field MRI is indispensible.

Objectives: The course of chronic active inflammatio at the affected joint
structures can be quantitatively and qualitatively measured by aforementioned
imaging techniques. The aim of the exact inflammation definition is to
optimize the cytokine therapy and to determine the time for an OFF therapy.

Methods: 23 RA patients (17 women, 6 men), treated with tocilizumab (8
mg tcz/kg BW), were examined retrospectively. In 7 women and 4 men, tcz
was given as monotherapy. At baseline and every 4 weeks DAS 28, CrP, ESR
and sonography of a reference joint (wrist joint) were examined, every 6
months, additional high-field MRI. The evaluation was carried out using MRI
(RAMRIS) and sonography score.

Results: In all 23 patients, in week 4 DAS value was within the normal
range. In 19 patients ESR and CrP value were within the normal range. In 3
further patients (2 of which were men), the ESR and CrP values did not
normalize after the second tcz infusion cycle (week 8). In one female patient,
the ESR and CrP values normalized after 12 weeks. During the further course
of the therapy, the ESR and CrP values in all 23 patients remained in the
normal range. At baseline, in all 23 patients the activity score for MRI
(RAMIS above 5),and for sonography (PD grade II, synovitis grade II,
tenosynovitis grade II) were high. 1 year after the tcz therapy, a normal
sonography score and RAMIS score were found in 3 female patients, in
further 5 female patients after 2 years. In 16 female patients, a decrease in the
score values was found after 3 months (no later than 6 months) for
sonography and MRI. However, increased activities could still be seen in
imaging diagnostics. The tenosynovitis activity’s score value was signifi-
cantly higher compared to the arthrosynovitis” score. No AE, including SAE,
occurred during the observation period — except for two allergic reactions.

Conclusion: The cytokine therapy with tocilizumab leads to a rapid
decrease in the inflammation laboratory parameters, and hence to a normal-
ization of DAS 28. However, the inflammation-verifying imaging still
showed inflammation at the wrist joints in 70% of the patients. The
aforementioned imaging is still highly important for assessing the complete
remission in rheumatological practice.
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Metrological Properties of Composite Scoring Systems for Synovitis in
Rheumatoid Arthritis: Results From a Randomized, Prospective, Multicen-
tre Study. Peter Mandl', Peter V. Balint’, Yves Brault®, Marina Backhaus®,
Maria-Antonietta D’Agostino®, Walter Grassi®, Désirée van der Heijde’, Eugenio
De Miguel®, Richard J. Wakefield®, Isabelle Logeart® and Maxime Dougados'®.
"Medical University of Vienna, Vienna, Austria, *National Institute of Rheuma-
tology and Physiotherapy, Budapest, Hungary, *Pfizer, Paris, France, *Charite
University Hospital, Berlin, Germany, *Versailles-Saint Quentin en Yvelines
University- APHP, Ambroise-Paré Hospital, Boulogne-Billancourt, France, *Uni-
versitd Politecnica delle Marche, Jesi, Italy, "Department of Rheumatology,
Leiden University Medical Center, Leiden, Netherlands, ®La Paz University
Hospital, Madrid, Spain, *Leeds Institute of Molecular Medicine, University of
Leeds and NIHR Leeds Musculoskeletal Biomedical Research Unit, Leeds
Teaching Hospitals, Leeds, United Kingdom, '°Paris-Descartes University, Co-
chin Hospital, Paris, France

Background/Purpose: To propose different global composite scoring sys-
tems for measuring synovitis in rheumatoid arthritis (RA), utilizing information
derived from clinical, grey-scale ultrasound (GS) and Power Doppler ultrasound
(PD) examination. To evaluate intra-observer reliability, face validity, predictive
validity and discriminant capacity as compared to DAS28 and SDAI. To assess
the classification of patients according to disease activity using the various
composite scoring systems.

Methods: This 52-week, prospective, open-label, randomized, parallel-group,
multicenter, outpatient study was conducted in RA subjects with moderate disease
receiving etanercept (ETN) combined with methotrexate or various DMARDs. A
total of 12 different scoring systems were evaluated, based on clinical, GS and
PD-derived data, and calculated according to the DAS28 or SDAI indices. In the
composite indices the 28-swollen joint count (SJC) was either replaced by the
number of swollen joints showing also signs of synovitis on either GS and/or PD,
or supplemented by joints deemed non-swollen on clinical examination in which
the presence of synovitis was detected by either GS and/or PD (Table 1).
Intra-observer reliability of each proposed synovitis scoring system was calcu-
lated by intraclass correlation coefficient and standard error of measurement. Face
validity was evaluated as the degree of association between CRP or ESR and each
scoring system, and was assessed using Pearson’s correlation coefficient. For
discriminant capacity the ETN and the conventional DMARD treatment groups
were evaluated separately and the difference in standardized response mean was
calculated between baseline and week 12.

Results: Data from 62 patients were analyzed. Reliability, face validity and
discriminative capacity were found to be similar for the composite indices
as compared to their respective, clinical data-based counterparts. Using com-
posite indices in which the SJIC was supplemented also by joints in which
synovitis was detected by either GS and/or PD, a significantly larger number of
patients could be classified as having high disease activity at the screening visit
(Table 1).
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Table 1.
LDA MDA HDA Discriminant

(no., % of (no., % of (no., % of capacity (SRM,

patients) patients) patients) 95% CI)
DAS28 clinical 1(1.6%) 60 (96.8%) 1 (1.6%) 0.87 (0.28; 1.50)
DAS28 GS* 1(1.6%) 60 (96.8%) 1 (1.6%) 0.85 (0.28; 1.45)
DAS28 PD" 1(1.6%) 60 (96.8%) 1 (1.6%) 0.80 (0.21; 1.43)
DAS28 GS/PD® 1 (1.6%) 60 (96.8%) 1 (1.6%) 0.79 (0.20; 1.43)
DAS28 +GS¢ 2 (3.2%) 18 (29%) 42 (67.7%) 0.70 (0.15; 1.44)
DAS28 +PD® 2 (3.2%) 32 (51.6%) 28 (45.2%) 0.88 (0.33; 1.61)
DAS28 +GS/PD" 2 (3.2%) 17 (27.4%) 43 (69.4%) 0.72 (0.15; 1.44)

SDAI clinical 24 (38.7%) 38 (61.3%) 0 (0%) 1.11 (0.25; 28.73)
SDAI GS* 25 (40.3%) 37 (59.7%) 0 (0%) 1.09 (0.21; 51.16)
SDAI PD® 31 (50%) 31 (50%) 0 (0%) 1.17 (0.27; 742 4)
SDAI GS/PD* 31 (50%) 31 (50%) 0 (0%) 1.17 (0.27; 742.4)
SDAI +Gs¢ 6 (9.7%) 37 (59.7%) 19 (30.6%) 0.61 (—0.77; 3.43)
SDAI +PD¢ 11 (17.7%) 43 (69.4%) 8 (12.9%) 0.52 (—0.51; 1.88)
SDAI+GS/PDf 6 (9.7%) 36 (58%) 20 (32.3%) 0.84 (—0.24; 3.86)

“clinical SJC replaced by swollen joints that also show signs of synovitis on GS (grey-scale ultrasound)
Y clinical SJC replaced by swollen joints that also show signs of synovitis on PD (Power Doppler
ultrasound)

¢ clinical SJC replaced by swollen joints that also show signs of synovitis either on GS and/or PD

4 clinical SIC supplemented by non-swollen joints showing signs of synovitis on GS

¢ clinical SJC supplemented by non-swollen joints showing signs of synovitis on PD

f clinical SJC supplemented by non-swollen joints showing signs of synovitis either on GS and/or PD
LDA: low disease activity (DAS28 <3.2, SDAI <11)

MDA: moderate disease activity (DAS28 3.2-5.1; SDAI 11.1-26)

HDA: high disease activity (DAS28>5.1; SDAI>26)

SRM: standardized response mean

Conclusion: Composite scoring systems had similar metrological
properties as their clinical counterparts but allowed for a significantly
larger number of patients to be reclassified to either high or moderate
disease activity at the screening visit, thus influencing eligibility for
biologic therapy.
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Ultrasonography Assessment of the Hands As a Measure of Dis-
ease Activity in Rheumatoid Arthritis Patients: Correlation with DAS
28 Score. Carla Saucedo', Santiago Ruta', Javier Rosa', David A.
Navarta', Maria Victoria Garcia', Ricardo Garcia Monaco” and Enrique
R. Soriano'. 'Rheumatology Unit, Internal Medical Services, Hospital
Italiano de Buenos Aires, Buenos Aires, Argentina, “Radiology and
Imagenology Department, Hospital italiano de Buenos Aires, Buenos
Aires

Background/Purpose: Disease activity score (DAS) 28 is widely
accepted for the assessment of disease activity in rheumatoid arthritis
(RA). Ultrasound (US) has become an important tool to monitor inflam-
matory activity in RA patients. The objective was to correlate different US
indexes constructed by the inclusion of different number of joints with the
level of disease activity measured by DAS 28 in RA patients.

Methods: RA (2010 ACR/EULAR criteria) consecutive patients > 18
years old attending the outpatient Rheumatology Unit were included.
Exclusion criteria were: hands surgery and/or corticosteroid injection
within the last 2 months. All patients were clinically assessed by the
attending rheumatologist and the level of disease activity was mea-
sured using DAS 28 score. In the same day US examination was
performed by the same rheumatologist sonographer blinded to clinical
data, using a My Lab 70 (Esaote) machine equipped with 6—18 MHz
broad band multifrequency linear transducer. US assessment consisted
in bilateral examination of the dorsal aspect of wrist, metacarpophal-
angeal (MCP) and proximal interphalangeal (PIP) joints. The following
abnormal US findings were examined and classified as present or absent:
joint cavity widening (JCW), due to synovial fluid and/or synovial
hypertrophy, and power Doppler (PD) signal. Three different ultrasound
indexes were constructed by the sum of JCW and PD scores of individual
joints included in each index: index A including both wrists, all bilateral
MCP and PIP joints (22 joints) score; index B: including both wrists, both
2" and 3" MCP and both 2™ and 3" PIP (10 joints); and index C:
including both wrists and both 2™ and 3™ MCP (6 joints). Correlation
between the indexes and DAS28 was performed with Spearman’s rho
test. Receiver operating characteristic (ROC) analysis was used to
evaluate the discriminative utility of each index, and detect the optimal cut
off value.
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Results: Sixty RA patients (85% female, mean age 59 = 15 years,
75% were anti CCP positive, 55% were FR positive, mean DAS 28
score 3.69 * 1.42) were evaluated. All three indexes were significantly
higher in patients with active disease (table). Index C had the best
correlation with DAS28 (table). Index C showed a very good discrimina-
tive value for disease activity defined as a DAS28 score >3.2 and for
absence of remission defined by a DAS28 score >2.6 (area under de ROC
curve = 0.75 (95% CI. 0.62-0.88) and=0.80 (95% CI:0.67-0.93),
respectively). A cut off value of 3 points showed sensitivity of 88.89%
and specificity of 66.67% for absence of remission defined by a DAS28
score >2.6.

Table. US indexes and their correlation with DAS28 score.

Index B: 10 joints

Index A: 22 joints gm]ateral Rrisls, Index C: 6 joints
2

(both wrists and all a‘{nd 3" Mcp (hilﬁteral m‘;js(s, and
MCP and PIP joints) and 2"% and 3" PIP) 2" and 3" MCP)
Correlation with DAS28 tho= 0.4513 (p=0.0003) tho= 0.4979 tho= 0.5020 (p<0.0001)
score (Spearman’s rho (p=0.0001)

test)

Mean (SD)US score in
Active (DAS28>2.6;
n=45) vs. inactive
disease (DAS28<2.6;
n=15)

12.2 (9.8) vs. 5.8 (7.2); 8.3 (5) vs. 3.6 (3.8); 6.4 (3.4) vs. 2.8 (2.6);
p=0.0231 p=0.0014 p=0.0005

Conclusion: US indexes including JCW and PD scores showed
moderate to good correlation with DAS28 score. The index with fewer
included joints (6 joints) showed the best correlation and discriminative
value, perhaps reflecting better clinical assessment of these limited
number of joints by the rheumatologist.
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Sensitivity to Change of the 7-Joint Ultrasound (US7) Score Among
Patients with Different Musculoskeletal Diseases Under Twelve
Months of Therapy. Tina M. Backhaus', Sarah Ohrndorf>, Herbert
Kellner®, Johannes Strunk®, Wolfgang Hartung®, Horst Sattler®, Christof
Tking-Konert’, Gerd R. Burmester®, Wolfgang A. Schmidt’ and Marina
Backhaus'®. 'Berlin, Germany, *Charité —University Medicine Berlin,,
Berlin, Germany, *Centre for Inflammatory Joint Diseases, Munich,
Germany, “Cologne, Germany, Asklepios Klinikum Bad Abbach, Bad
Abbach, Germany, °Klinikum Ludwigshafen, Ludwigshafen, Germany,
"University Hospital Hamburg Eppendorf, Hamburg, Germany, *Charité -
Universititsmedizin Berlin, Berlin, Germany, °Med Ctr Rheumatol Berlin
Buch, Berlin, Germany, '°Charite University Hospital, Berlin, Germany

Background/Purpose: Estimating the US7 score’s sensitivity to
change throughout a cohort of patients with different musculoskeletal
disorders under various therapies (DMARD and Biologics). Comparing
US7 score’s results with clinical and laboratory parameters over twelve
months.

Methods: 506 patients with rheumatoid arthritis (RA; 87.9%), psori-
atic arthritis (PsA; 9.7%), ancylosing spondylitis with peripheral arthro-
pathy (1.8%), undifferenciated polyarthritis (0.4%) and juvenile idiopathic
arthritis (JIA; 0.2%) with a mean = SD disease duration of 8.5 * 9,5
years were set after a baseline examination either on a DMARD or a
Biological therapy (single/ combination therapy). Musculoskeletal ultra-
sonography (US7 score) was done during baseline examination as well as
during follow-ups after 3, 6, and 12 months. Furthermore, DAS28, CRP
and ESR were assessed. According to their therapy the cohort was divided
into four groups: firstine DMARD after new adjustment (26%), therapy
switch from DMARD to DMARD (24%), firstline Biological after
DMARD therapy (34%), therapy switch from Biological to Biological
therapy (12%). One subcohort (12%) did not have any therapy after
twelve months.

Results: In both DMARD groups the synovitis score and the tenosyn-
ovitis score in GSUS and PDUS as well as ESR, CRP and DAS28
significantly decreased (p<<0.05) after twelve months. A significant
reduction of erosions could not be detected.

Patients who received a Biological therapy for the first time after
DMARD therapy illustrated a decline in the synovitis score as well as in
the tenosynovitis score in GSUS and PDUS, and ESR and CRP signifi-
cantly reduced (p<<0.05).

In the group of patients with a switch of therapy from Biological to
Biological therapy, erosions decreased significantly from 3.9 = 4.1 to



3.2 = 3.7 (p<<0.05) after one year. No significant reductions in the
tenosynovitis score (PDUS), ESR and CRP could be observed.

Patients with first line Biological who switched to another Biological
therapy during the study achieved the lowest synovitis score (GSUS and
PDUS) at baseline examination.

In the beginning, the highest erosions were detected for patients who
changed from DMARD to Biologic. Nevertheless, the US7 erosions score
did not decrease significantly in this group.

At baseline, lowest erosion scores had patients who took DMARDs the
whole time.

Conclusion: The comparable development of the US7 score data with
clinical and laboratory data illustrates its possibility to reflect therapeutic
response; therefore the novel US7 score is sensitive to change. Further-
more, patients who switched from Biological to Biological therapy
achieved a significant decrease of erosions after twelve months, which
could not be detected for patients with only DMARD therapy.
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Impact of the US7 Score for Diagnosis and Prognosis of Rheumatoid
Arthritis In Undifferentiated Early Arthritis. Jorg Kaufmann', Susanne
Seel> and Anne-Eve Roske®. 'Rheumatologist, Ludwigsfelde, Germany,
ZAmbulant Centres f. Rheumatology, Ludwigsfelde, Germany, *Roche
Pharma AG, Grenzach-Wyhlen, Germany

Background/Purpose: Therapy of early RA is characterized by an
aggressive DMARD onset to prevent structural joint damage. Treatment
decisions with regard to the individual risk of a persistent and/or erosive
course of RA are crucial for an appropriate and cost-effective therapy to
avoid under- and overtreatment. Some prediction models using clinical
factors have been developed to detect RA patients at risk. One limitation
of these prediction rules is a lack of inclusion of modern non-
incriminating imaging techniques such as joint ultrasound (US).

The US7 score has been established as a routine tool in rheumatol-
ogy to detect disease activity and for therapy monitoring to ease treat-
ment decisions. In undifferentiated early arthritis joint US could have an
impact on identification of those patients in whom persistent and/or
erosive RA will develop.The aim was to compare the established
prediction models Visser and Helm-van Mil (HvM) as well as the new
ACR/EULAR criteria with extent of synovitis and synovial perfusion
using joint US.

Methods: 95 patients with early undifferentiated arthritis were ini-
tially scored according to Visser, HvM and the new ACR/EULAR criteria.
The US7 score was assessed simultaneously containing the synovial
thickness (GSUS), the degree of tenosynovitis, early erosions and synovial
perfusion with power Doppler (PDUS).

Results:
ACR_
Visser_ Visser_ HvM_ EULAR_ Joint_Syn_ Joint_Syn_
eRA  peRA Pkt HvM Pkt SUS PDUS US7_Score

Visser_pRA Corr Coeff B5THE923%k 740k TRO*E T46** 172 275%* 290%*

Sig. (2-sided) .000 .000 .000 .000 .000 100 .008 .005
Visser_eRA Corr Coeff 969%% 669%*  T31*F628%* 165 320%* .302%%

Sig. (2-sided) .000 000 000 .000 113 .002 .003
Visser_peRA Corr Coeff T23%FTTTEE T11EE 170 311 310%*

Sig. (2-sided) .000 .000 .000 103 002 002
HvM_Pkt Corr Coeff (937H% 734%% .308%* .302%* 377%*

Sig. (2-sided) .000 .000 .003 .003 .000
HvM Corr Coeff 774 .339%* .345%* A24%x

Sig. (2-sided) .000 001 .001 .000
ACR_EULAR_Pkt Corr Coeff 283%* 292 418

Sig. (2-sided) 006 .004 .000
Joint_Syn_GSUS  Corr Coeff 726%* 829%*

Sig. (2-sided) .000 .000
Joint_Syn_PDUS  Corr Coeff 815%*

Sig. (2-sided) .000

**Significance level 0.01 (2-sided); *Significance level 0.05 (2-sided)

Conclusion: There is a strong correlation between the different prediction
models and the joint US results. Synovial thickness as well as perfusion
correlates with the risk generated by clinical factors. High US 7 scores as well
as the detection of synovial perfusion in early arthritis states could be an
additional indicator for persistent and/or erosive RA and helps to identify RA
patients at risk who need early aggerssive DMARD therapy.
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Introduction of a New Ultrasound Score for Large Joints: One Year
Experience in Daily Rheumatologic Practice. Wolfgang Hartung', Her-
bert Kellner?, Johannes Strunk®, Wolfgang A. Schmidt®, Boris P. Ehren-
stein', Horst Sattler’, Marina Backhaus® and Martin Fleck'. 'Asklepios
Klinikum Bad Abbach, Bad Abbach, Germany, *Centre for Inflammatory
Joint Diseases, Munich, Germany, *Cologne, Germany, “Med Ctr Rheumatol
Berlin Buch, Berlin, Germany, °Klinikum Ludwigshafen, Ludwigshafen,
Germany, °Charite University Hospital, Berlin, Germany

Background/Purpose: Report of one year experience with a new
standardized ultrasound score developed for large joints (Sonograpy Of
LArge joints in Rheumatology: SOLAR score) implemented in daily
reumatologic practice.

Methods: An ultrasound score was designed to determine the degree
of inflammation in the shoulder, the elbow, the hip and the knee joint in
patients with inflammatory joint disease. A scanning protocol has been
established for each joint region with well defined planes. Synovitis and
synovial vascularity were scored semiquantitatively (grade 0-3) by gray
scale (GS) and power Doppler ultrasound (PDUS). The scoring range for
GSUS was 0-6 for the shoulder, 0-9 for the elbow, 0-3 for the hip and
0-12 for the knee, depending on the number of defined scanning planes.
The scoring range for PDUS was 0—6 for the shoulder, 0-9 for the elbow,
0-3 for the hip and 0-15 for the knee, respectively. In addition,
tenosynovitis and erosions were scored for presence. Patients with arthritis
were examined at baseline, as well as 3, 6 and 12 months after initiation
or modification of disease modifying antirheumatic drugs (DMARD)
and/or biologic therapy. C-reactive protein levels (CRP), erythrocyte
sedimentation rate (ESR), rheumatoid factor (RF), anti-citrullinated pep-
tide (anti-CCP) antibodies and the Disease Activity Score in 28 joints
(DAS28) were determined. Additionally, radiographs of the affected joints
were obtained when clinically indicated.

Results: Six hundred seventeen patients were enrolled. Two hundred
fifty three patients already reached the twelve months visit, suffering from
rheumatoid arthritis (79%), psoriatic arthritis (14%) and ankylosing
spondylitis (7%). DMARD treatment had been initiated or changed in
66% (n = 168) of these patients, whereas, DMARDs plus biologics were
utilized in 24% (n = 61), and biologic monotherapy in 10% (n = 24) of
patients. The knee joint was examined in 146 patients (58%) as the most
affected joint (“target joint”), whereas in 46 patients (25%) the shoulder,
in 39 patients (15%) the elbow and in 18 patients (7%) the hip joint were
evaluated. At baseline, the mean DAS28 was 4.6 and the synovitis scores
were for the knee GS 5.2/PD 3.7, the shoulder GS 2.8/PD 1.7, the elbow
GS 5.0/PD 2.4 and the hip GS 2.2/PD 1.1, respectively. After 3 months of
therapy, DAS28 scores significantly decreased to 3.6 (p<< 0,001) and the
SOLAR scores fell to GS 3.2/PD 2.3 for the knee, GS 2.2/PD 1.1 for the
shoulder, GS 3.3/PD 1.5 for the elbow and GS 1.3/PD 0.3 for the hip. This
early response even improved within the next 9 months as documented by
a further decrease in DAS 28 and the SOLAR scores at six and twelve
months (s. Table 1).

US, clinical and laboratory data (n = 253)“

US score/ after 3 after 6 after 12
Joint region disease activity baseline months months months
knee (n = 148)  GSUS (range 0-12) 52 +29 32+ 27%x 28+ 28k 23+ 27%x
PDUS (range 0-15) 3.7 £ 3.1 23 £2.6%% 1.9 £ 2.5%* 1.2 = 2.0%*
shoulder (n = 46) GSUS (range 0-6) 2819 22 = 1.6* 1.8 £ 1.4% 1.6 £ 1.6*
PDUS (range 0-6) 1.7+ 1.6 1.1 = 1.5% 1.1 = 1.4% 0.7 = 1.2%
elbow (n = 39) GSUS (range 0-9 ) 5024 33 2.7 27 £ 28%F 22 kD TH
PDUS (range 0-9) 2420 1.5 £ 1.9% 1.2 £ 1.6 0.8 = 1.2%
hip (n = 18) GSUS (range 0-3) 2206 1.3 £09% 0.9 = 0.9% 0.7 = 0.9*%*
PDUS (range 0-3) 1.1 £1.2 03 =05 0305 0205
DAS 28 46 =13 3614 34x13 32*13
ESR, mm/hour 320 *+224 229*180 21.1 162 203=*164

# values represent the mean = SD. US = ultrasound; GSUS = gray scale US; PDUS = power
doppler US; DAS 28: Disease Activity Score in 28 joints; ESR = erythrocyte sedimentation
rate. * P < 0.05 (2 sided significance by Kruskal-Wallis-test); ** P < 0.001 (2 sided significance
by Kruskal-Wallis-test).

Conclusion: The SOLAR score is a feasible tool for examining
patients with arthritis of large joints in daily rheumatologic practice
reflecting therapeutic response within 12 months following modification
or initiation of DMARD and/or biologic treatment.

S65

(7]
c
=
(-3
Y
&
=
(]
<
o
3
(-3
(]
=
(-]




©
£
o
a
£
o
>
o
=
=
©
°
£
=
@Nn

179

The Impact of Ultrasonography on the Classification of Rheumatoid Arthri-
tis with 2010 ACR/EULAR Criteria: Ultrasound-Combined Classification
with Two Different Definitions of Gray-Scale Synovitis for Joint Involve-
ment. Daiki Nakagomi, Kei lkeda, Ayako Okubo, Taro Iwamoto, Yoshie
Suzuki, Hiroaki Takatori, Kotaro Suzuki, Katsuhiko Takabayashi and Hiroshi
Nakajima. Chiba University Hospital, Chiba, Japan

Background/Purpose: 2010 ACR/EULAR rheumatoid arthritis (RA) clas-
sification criteria refer to the possible use of new imaging techniques such as
ultrasonography (US). However, the impact of US on the classification of RA and
the optimal US definition of synovitis for this purpose have not been fully
assessed with comprehensive US scanning. Therefore, the purpose of this study is
to determine the impact of US assessment for synovitis on the classification of RA
with 2010 ACR/EULAR criteria.

Methods: Ultrasonography was performed in cases with possible diagnosis
of RA using either LOGIQ E9 (GE Healthcare), Aplio XG (Toshiba Medical
Systems) or Avius (Hitachi Medical Corporation). All joint regions included in
2010 ACR/EULAR criteria except hip joints were assessed, and gray scale
synovitis (GS) and power Doppler signals (PD) were recorded for each joint with
semi-quantitative score (0-3). According to the prevalence of US findings in this
cohort, US-synovitis was preliminarily defined either as GS>0 and/or PD>0
(mild-GS definition) or as GS>1 and/or PD>0 (moderate-GS definition). The
numbers of cases who clinically fulfilled the ACR/EULAR criteria (CL-RA)
were compared with those who fulfilled the criteria after replacing the joint
involvement with US synovitis (US-RA).

Results: 117 cases were enrolled. The mean age was 52.1 year-old, 25
patients (21.4%) were male, and median duration of symptom was 6 months.
Rheumatoid factor and anti-CCP antibody were positive in 56 cases (47.9%) and
41 cases (35.4%), respectively. The discrepancy between clinical and US
assessments was frequent in wrists and knees with both US-synovitis definitions.
The numbers of cases with CL-RA (mild-GS definition) and/or US-RA were 47
(40.2%) for CL-RA (+)/ US-RA (+), 12 (10.2%) for CL-RA (+)/ US-RA (-),
11 (9.4%) for CL-RA (—)/ US-RA (+), and 47 (40.2%) for CL-RA (—)/ US-RA
(—), respectively (Table 1). On the other hand, the numbers of cases with CL-RA
(moderate-GS definition) and/or US-RA were 56 (47.9%) for CL-RA (+)/
US-RA (+), 21 (17.9%) for CL-RA (+)/ US-RA (—), 5 (4.3%) for CL-RA (—)/
US-RA (+), and 35 (29.9%) for CL-RA (—)/ US-RA (—), respectively (Table 2).

Table 1. Classification with mild-GS (> 1) definition of synovitis
Clinical - RA (-) Clinical - RA (+) Total

US -RA (—) 47 cases (40.2%) 12 cases (10.2%) 59 cases (50.4%)
US - RA (+) 11 cases (9.4%) 47 cases (40.2%) 58 cases (49.6%)
Total 58 cases (49.6%) 59 cases (50.4%) 117 cases (100%)

Table 2. Classification with moderate-GS (> 0) definition of synovitis
Clinical - RA (-) Clinical - RA (+) Total

US -RA (—) 56 cases (47.9%) 21 cases (17.9%) 77 cases (65.8%)
US - RA (+) 5 cases (4.3%) 35 cases (29.9%) 40 cases (34.2%)
Total 61 cases (52.2%) 56 cases (47.8%) 117 cases (100%)

Conclusion: The result shows that the combined use of US may alter the
RA classification with ACR/EULAR criteria in 19.6-22.2% of the patients
assessed, depending on the definition of US-synovitis. In order to further
validate the benefit and the optimal definition of US-synovitis in the diagnosis
of RA, longitudinal assessment of this cohort is in progress.
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Comparison of the Validity of Synovitis to Predict Structural Damage in
Rheumatoid Arthritis (RA) with Regard to the Joint Examination
Modality (e.g. clinical versus ultrasonographic [US]). Maxime Dougados',
Valerie Devauchelle?, Jean Frangois Ferlet’, Jacques Bentin®, Sandrine
Jousse-Joulin?, E. Maria Atonietta D’Agostino’, Gérard Chalés®, Isabelle
Chary-Valckenaere’, Fabien Etchepare®, Philippe Gaudin®, Xavier Mariette'®
and Alain Saraux''. 'Paris-Descartes University, Cochin Hospital, Paris,
France, “Brest university medical school, EA 2216, UBO and CHU de la
Cavale Blanche,, Brest, France, RCTS, Lyon, France, “*CHU-Brugmann,
Brussels, Belgium, *Rheumatology Department Ambroise Par Hospital,
Boulogne-Billancourt, France, °CHU RENNES, Rennes, France, ’'CHU
NANCY, France, ®G.H. Pitié-Salpétriére, Paris, France, °Chu A Michallon,
Grenoble, France, '°Université Paris-Sud, Le Kremlin Bicetre, France,
""CHU de la Cavale Blanche, Brest Cedex, France

Background/Purpose: Longitudinal epidemiological studies have
demonstrated the link between the presence of synovitis at a single point
of time and a subsequent structural deterioration in RA. In comparison to
physical examination, US seems to be more accurate (sensitive) for the
detection of synovitis. This study had the objective to compare the
predictive validity of synovitis with regard to the joint examination
modality (e.g. clinical versus US).

Methods: Patients: Definite RA (1987 ACR criteria), active (neces-
sitating an anti-TNF therapy). Study design: Prospective, 2 year follow-up.
Data collected: For each patient, 32 joints were evaluated (2 wrists, 10
MCP, 10 PIP, 10 MTP). Synovitis was collected before and after 4 months
of TNF therapy using a semi-quantitative variable for both the physical
examination (from O=definitively no synovitis to 3=yes obvious and
important), US mode B (from O=absence of synovial thickening to
3=marked synovial thickening) and US Power Doppler (PD) (from
O=absence of signal, no intra-articular flow to 3=marked signal in more
than half of the synovial area. US and physical examination were
conducted by 2 distinct physicians. Hands and feet X-rays performed at
baseline and year 2 were evaluated by another distinct physician unaware
of the synovitis findings. For each X-ray, the presence of both erosion and
joint space narrowing were evaluated. Moreover, for each joint, the reader
noticed whether there was either an occurrence or a worsening in
structural damage at year 2 in comparison to baseline. Analysis: Measures
of association (odds ratio [OR] and 95% confidence intervals [CI] adjusted
for within patient correlation and also other age, gender, disease duration,
baseline DAS28 and baseline joint structural damage.) were tested
between the structural deterioration defined by an occurrence or a
worsening of joint space narrowing or bone erosion and the presence of
synovitis (grade 0 vs. grade 1 or 2 or 3) defined by clinical, US mode B
or US PD before and after 4 months of anti TNF therapy.

Results: Of the 77 recruited patients, 59 patients (female: 81%, age:
56*12 years, Rheumatoid Factor Positive: 73%) completed the 4 months
of the study and had also a radiologic evaluation at year 2. After 2 years
of follow-up, a structural deterioration was observed in 9% of the 1888
evaluated joints (16.2% of the 118 wrists, 7.0% of the 590 MCP, 7.5% of
the 590 PIP, and 11.0% of the S9OMTP). The increased probability to observe
a structural progression in presence of synovitis was confirmed for the
different joint examination modalities at baseline (OR = 2.08 [1.39;3.11]
p<0.001 vs. 1.64 [1.08;2.47] p=0,019 vs. 1.80 [1.20;2.71] p=0,005; but only
with a trend (except for US mode B modality) 4 months after anti TNF therapy
(OR = 1.63 [0.96;2.76] p=0,069 vs. 2.12 [1.35;3.32] p=0.001 vs. 1.63 [0.93;
2.86] p=0.086; for t he physical examination versus US mode B versus US PD,
respectively.

Conclusion: This study confirms the validity of synovitis to predict
subsequent structural deterioration but suggests also that such predic-
tive validity is similar wathever the joint evaluation modality (e.g; clinical
or US).
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Sonographic Arthritis Remission Criteria Jeopardized by a Physiological
Anechogeneity in MCP Joints. David F. Ten Cate!, Jolanda J. Luime?,
Johanna Hazes®, G.J. Kleinrensink? and Johannes W.G. Jacobs®. 'Erasmus
Medical Center, Rotterdam, Netherlands, *Erasmus MC - University Medical
Center, Rotterdam, Netherlands, *Erasmus Medical Centre Rotterdam, Rot-
terdam, Netherlands, “UMC Utrecht, Utrecht, Netherlands

Background/Purpose: Ultrasonography (US) of clinically normal
joints often reveals a small anechogenic area at the proximal phalanx in
MCP joints, being most distinct in MCP 2. Using current US scores, this
Distal AnEchogeneity in the MCP joint (DAEM) could be graded as
inflammation,[1] but it is also found in healthy joints. The nature of this
DAEM is not clear, however. Our aim was to identify the nature of the
DAEM.

Methods: MCP2 joints of 10 healthy subjects with a DAEM and 7 RA
patients were scanned bilaterally by 2D US (Aloka a7 and GE Logiq E9)
and 3D US (GE Logiq E9) scans. Each joint was imaged in extension, 45°
flexion and maximal flexion. (Figure 1) The joint space volume was
calculated in 4 subjects and the DAEM volume in 3. Two MCP2 joints of
2 cadavers with a DAEM were scanned and injected with Fillopaq™,
filling the entire joint space. Then the cadaver joints were dissected.
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Figure 1; Longitudinal 2D-US on Aloka a7

A: Full extension
B: 45° flexion
C: Full flexion

MC2: Metacarpal bone 2
PP: Proximal phalanx
DAEM: Distal AnEchogeneity in the MCP
e =%
3-_-.--,“1
—

Results: The DAEM stayed visible when passively flexing the finger, at 45°
flexion and in maximal flexion (Figure 1B and 1C, respectively). The 3D US scan
showed that the DAEM is a part of the joint space, which was confirmed at
dissection. DAEM dimension and volume were similar in the healthy controls and
the patients. The median volume of the dorsal joint spaces was 0.09 cm?® (range
0.04-0.14) and the median volume of the DAEM 0.02 cm®. So the DAEM
volume ranges from 15 to 50 % of the total dorsal joint space volume.

Conclusion: The anechogenic area frequently found distally in MCP2 joints
of healthy controls is an extension or distal recess of the joint.[2] Sonographers
should be aware of this distal recess and should take it into account, particularly
when evaluating patients for remission using current US scoring systems.

References:
1. Wakefield RJ et al J Rheumatol 2005 [2]McNally EG. Skeletal Radiol. 2008

Keywords: Remission, 2D Ultrasound, 3D Ultrasound, Anechogeneity, validation, recess
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No Ultrasound Specific Changes in Trochanter Enthesis in Patients with
Greater Trochanter Pain Syndrome and Chronic Arthritis. Julio Ramirez',
Isaac Pomés', Jaume Pomés' and Juan D. Cafiete®. "Hospital Clinic, Barcelona,
Spain, “Hospital Clinic de Barcelona, IDIBAPS, Barcelona, Spain

Background/Purpose: To evaluate sonographic findings in greater trochan-
ter pain syndrome in patients with spondyloarthropathies and two control groups:
a first group including patients with rheumatoid arthritis and a second one with
patients with degenerative joint disease.

Methods: Case-control study. Patients with unilateral greater trochanter pain
syndrome were collected. A rheumatologist and a radiologist experienced in
musculoeskeletical ultrasound performed the ultrasound scans of painful greater
trochanter and contralateral asymptomatic trochanter (used as controls). We
separately explored the gluteus medius tendon enthesis and the gluteus minor
tendon enthesis. We specifically searched the following findings suggestive of
tendinopathy: changes in tendon structure, cortical bone erosions (scored accord-
ing to size from 0 to 3 ), calcifications (also rated according to size from 0 to 3),

bursitis and Doppler signal (measured from 0 to 3). Because of the absence of
reference measurements in trochanter enthesis, we did not measured the size of
gluteus medius and minor tendons.

Results: 100 patients with unilateral greater trochanter pain syndrome were
collected. 90 womenand 10 men. 33 were diagnosed of seronegative spondylarthro-
pathy according to ASAS criteria, 22 rheumatoid arthritis according to ACR
criteria and 45 patients had degenerative disease. The mean age of patients was 61
years. Ultrasound enthesis abnormalities were more common in gluteus minor
tendon, regardless of diagnosis (82% had erosions, 61% calcification, 37%
bursitis, and 35% had alterations in the tendon structure). The percentage of
calcification and bursitis was significantly higher in the symptomatic side than the
contralateral in both tendons, but not erosions, equally present bilaterally. Doppler
signal was not found in any patient. In subgroup analysis, there were no specific
ultrasound findings in patients with spondyloarthropathies. No ultrasound differ-
ences were found between spondiloarthropaties patients and rheumatoid arthritis
patients. However, when comparing SpA patients with degenerative disease
patients, we found a significantly lower rate of bursitis (15% vs 40% in gluteus
medius and 21% vs 49% in gluteus minor, p = 0.024 and 0.018 respectively).
Moreover, although the total percentage of erosions and calcifications in gluteus
minor did not differ between the two groups, those found in the degenerative
group were larger.

Conclusion: Regardless of the underlying disease, the enthesis of the gluteus
minor is the most affected enthesis in greater trochanter pain syndrome by
ultrasound examination. Calcifications and bursitis are the most discriminative
ultrasound findings. We could not differentiate inflammatory or mechanical
origin of greater trochanter pain syndrome because of two reasons; erosions are
very common in this area and, because of the depth of trochanter, no Doppler
signal was detected in any patient.
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Detection by Ultrasound of Small Calcium Deposits within Cartilage in
Patients without Radiographic Chondrocalcinosis. Eric Russell, Humaira
Hussain and Angel E. Checa. Drexel University College of Medicine,
Philadelphia, PA

Background/Purpose: Musculoskeletal ultrasound (MSKUS) has increas-
ingly been used in the field of theumatology to evaluate joint pathology and has
been shown to be a very sensitive tool in identifying crystalline arthropathies. We
describe the sensitivity of MSKUS detection of small deposits of calcium, not
visible on conventional radiography, in patients with joint symptoms attributed to
other disease process, such as osteoarthritis. In addition, among patients with
sonographic evidence of chondrocalcinosis, we measure the degree of cartilage
loss using MSKUS, and correlate this to the presence of calcium deposits within
the knee cartilage.

Methods: In the cohort of 406 patients who underwent MSKUS from
January 2010 to June 2011, thirty patients with chondrocalcinosis were identified
by the presence of calcium deposits using a GE LOGIQ e machine equipped with
a broadband, 8—13mHz linear transducer. The presence of chondrocalcinosis was
sonographically recognized as hyperechoic foci of enhancement, within the joint
cartilage. Once aggregates of calcium were identified, the size was measured
unless the deposit burden was too large to quantify. In addition, cartilage thickness
was measured, on transverse view of a magnified sonographic image of the fully
flexed knee, in the lateral femoral compartment, trochlea, and medial femoral
compartment of the knee.

Results: We identified 30 patients with MSKUS evidence of aggregates of
calcium within the wrist or knee cartilage. Two patients were excluded from the
study since prior radiographs of the joint were not available. Of the 28 patients
included in the study, 9 (32%) showed radiographic evidence of chondrocalci-
nosis and 19 (68%) patients had no evidence of chondrocalcinosis on prior
radiographs (p = 0.001). Those patients with sonographic, but not radiographic
chondrocalcinosis, predominately had small calcium deposition. The group with
radiographic evidence of chondrocalcinosis in general showed deposits too
extensive to measure on ultrasound. Cartilage thickness was not different between
patients with or without radiographic chondrocalcinosis [mean (mm) = 1.96 vs.
2.0 respectively, p = 0.84] despite a larger calcium burden seen in the group were
conventional radiography was able to detect chondrocalcinosis.

Conclusion: Musculoskeletal ultrasound was better than conventional radi-
ography in detecting small calcium deposits in patients with symptoms attributed
to other joint pathology. Knee cartilage loss was similar in both groups despite
more crystal burden within the group that had evidence of both radiographic and
sonographic chondrocalcinosis. Considering the low sensitivity of MRI in
detecting chondrocalcinosis and our finding that radiography was insufficient to
detect small calcium deposits, we conclude that MSKUS is a very sensitive tool
to evaluate for small aggregates of calcium. Future controlled trials, with a larger
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patient population, are needed to evaluate whether these small deposits represent
a pathologic pattern and have a significant clinical impact.
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Feasibility of Volumetric Ultrasound and Automated Analys1s for Rheu-
matic Disease. Ralf G. Thiele', Kedar Patwardhan®, Kunlin Cao® and David
Mills®. "University of Rochester Rochester, NY, 2GE Global Research

Background/Purpose: Two-dimensional (2D) ultrasonography (US) is a
cross-sectional imaging modality that is useful for detecting typical changes in
rheumatoid arthritis (RA) including synovitis and erosive disease. Inter- and
intra-observer variability can be good to excellent if rheumatologists are ade-
quately trained. Nevertheless, 2D sectional imaging can often not sufficiently
capture 3D anatomic reality. True volumes of proliferative synovial tissue or
erosions in RA may be better measured with 3D imaging. Most 3D US
technology is optimized for obstetrical, gynecological, or cardiac indications.
Availability of 3D US technology dedicated to assessment of rheumatic disease
would be desirable. In addition, automated identification and capture of volumes
of interest would facilitate objective and repeatable assessment of rheumatic
disease. The aim of this study is to assess the feasibility of development of 3D
technology dedicated to the assessment of rheumatic disease.

Methods: In this study, we obtained 31 3D datasets of 11 joints in 9 subjects,
at least 6 of whom had rheumatic disease. High-frequency 3D US equipment was
used (Voluson-i & RSP-6-16 probe, GE Healthcare, Wauwatosa, WI). Joints
examined included MTP joints, n=3; MCP joints, n=6; PIP joint, n=1; and
shoulder joint, n=1. All US studies were performed by a rheumatologist certified
in musculoskeletal US, with 20 years of US experience (RT). We developed
computer algorithms that look for characteristic acoustic responses to automati-
cally identify the bone surface in the US images. This reference surface provides
anatomical context to automate other clinically valuable tasks such as identifica-
tion of the joint capsule.

Results: Despite realistic differences in images from multiple subjects, the
majority of the 3D bone surface was successfully identified by our computer
algorithm for all 11 joints. Image artifacts, irregular anatomy (e.g. large bone
erosions) and areas where the bone surface was far from parallel to the US probe
resulted in incorrect identification of small portions of the bone in the images of
5 of the joints. The figure shows (left top-row) 3 views of a 3D US image,
automatically identified bone (middle row) and as an example of potential
applications, a semi-automatically identified joint capsule over bone is shown
(bottom-row).The figure also shows (right) a 3D rendering of the joint capsule and
bone.

Conclusion: Development of 3D ultrasound equipment dedicated to rheu-
matology indications is feasible. Operator independent measurement of volumes
of synovitis and erosions can help define disease status more objectively. Serial
measurement of volumes of erosions and synovitis could provide valuable
information about disease progression or treatment response.
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US Examination of Wrists and Hands: A Comparlson Between Rheumatmd
Arthritis and Psonatlc Arthrltls Andrea Delle Sedle Niccolo Possemato
Elena Sardano®, Elisa Cioffi*, Stefano Bombardieri® and Lucrezia Riente®
theumatology Unit, Pisa, Italy, “Rheumatology Umt University of Pisa,
Pisa, Italy, *Immunology Unit, University of Pisa, Italy, “School of Medicine,
University of Pisa, Pisa, Italy

Background/Purpose: Very little is known about the possible differences in
the involvement of joints and periarticular structures in rheumatoid or psoriatic
arthritis (PsA). The main pathological features detected by US in rheumatoid
arthritis (RA) are synovitis and bone erosion while, in spondyloarthropathies,
entheseal inflammation is the common feature. Tendon involvement is particu-
larly frequent and dactylitis is a typical PsA manifestation.

Aim of the study was to investigate the features of wrist and hand
involvement in PsA and RA.

Methods: Bilateral ultrasound (US) examination of the wrist and hand was

performed, by the same physician, in a group of subjects affected by RA (n=>50;
F:M=43:7; mean age: 61.3212.7 years; disease duration: 112.9%85.5 months)
and PsA (n=50; F:M=24:26; mean age: 57.4*12.5 years; disease duration:
100.2+97.4 months), using a Logiq 9 (General Electrics Medical Systems,
Milwaukee, WI) with a linear probe operating at 14 MHz. We examined
radiocarpal, intercarpal, metacarpophalangeal, proximal interphalangeal and distal
interphalangeal (DIP) joints and flexor and extensor tendons (both in wrist and
hand). The patients were recruited on a time-criteria (the last 25 patients for each
diagnosis who came for an outpatient control) from the whole number of subjects
referring to the US unit of our Clinic.

Results: US examination showed joint wrist synovitis in 37/50 (74%) RA and
29/50 (58%) PsA patients, hand synovitis in 33/50 (66%) and in 36/50 (72%) RA
and PsA patients respectively. Tendon involvement was present in the 21/50
(42%) and 13/50 (26%) patients in the wrist and 18/50 (36%) in the hand, both
in RA and PsA group. Finally, bone erosions were present in 33/50 (66%) and
29/50 (58%) RA and PsA patients respectively.

Conclusion: We did not observed significant differences in wrist or hand
involvement (both in joint and tendon structures) between RA and PsA patients,
even if a slightly higher frequency of wrist synovitis and tenosynovitis was
present in RA group.
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Detection of Inflammation in Early Psoriatic Arthritis by Ultrasound - a
Longitudinal Study. Axel P. Nigg', Anna M. Malchus', Mathias Griinke',
Matthias Witt', Joerg C. Prinz*> and Hendrik Schulze-Koops'. 'Division of
Rheumatology and Clinical Immunology, Med. Poliklinik, University of
Munich, Munich, Germany, “Department of Dermatology, University of
Munich, Munich, Germany

Background/Purpose: By reasons of the phenotypic heterogeneity and the
absence of reliable disease-specific biochemical markers in early psoriatic arthritis
(PsA) sensitive diagnostic modalities enabling visualization of early inflammatory
changes and reliable tools for monitoring the response to therapy are required. We
initiated a prospective study to evaluate the utility of US in early PsA. The aims
of the study are to analyse the correlation between US findings and clinical
parameters, to evaluate the prognostic value of US findings as predictors for
clinical outcome and to assess the sensitivity and specificity of US in detection of
inflammatory changes on the individual joint level.

Methods: 30 patients with psoriasis suffering from recent onset joint pain
were included. Patients were evaluated by US and clinically at baseline and after
3, 6 and 12 months. In each patient a total of 56 joints were examined by US.
Grey-Scale (GS) and power doppler (PD) US findings were scored separately on
a 0-3 semi-quantitative scale. In addition tendons of fingers and toes and 10
enthesial sites were scanned. Tenosynovitis and enthesitis were registered as being
absent (0) or present (1). Total US synovitis/tenosynovits/enthesitis scores were
calculated by adding the scores in the GSUS and PDUS modes for all
joints/tendons/enthesial sites examined. Clinical assessment included joint count
of 68 tender and 66 swollen joints, visual analog scale (VAS) for disease activity
(patient/physician), DAS-28, Leeds dactylitis instrument, HAQ, CRP, ESR and
demographic data.

Results: When considering each joint individually, a total of 1569 joints were
assessed by US and clinically. GSUS detected synovitis in 213 joints (13,5%),
PDUS activity was observed in 35 joints (2,2%). Subclinical US synovitis was
found in 49% (GSUS) and 20% (PDUS) of all joints with pathologic US findings.
With US as reference method clinical examination of joint tenderness had a
sensitivity of 49%(GSUS)/71%(PDUS) and a positive predictive value of
55%(GSUS)/13%(PDUS). Joint swelling had a sensitivity of 11% (GSUS)
46%(PDUS) and a positive predictive value of 92%(GSUS)/62%(PDUS). De-
tection of erosions and proliferative changes in joints of fingers and toes by
radiography showed a sensitivity of 3% and positive predictive value of 25% with
US as reference method. At baseline the combined US joint score showed a
strong and highly significant correlation with TJC68, SIC66, DAS-28 and
physician global activity and a moderate significant correlation with HAQ. The
US tenosynovits score correlated strongly with Leeds dactylitis instrument (LDI).
Longitudinal data showed a moderate to strong correlation between relative
changes in the US parameters and changes in clinical parameters through 3
months of follow-up in patients undergoing systemic treatment.

Conclusion: US is a useful instrument in the diagnosis of early PsA. US
findings correlate well with clinical disease activity at baseline as well as
longitudinally over the treatment course. US detects joint inflammation to a larger
extent than clinically expected and confirms the presence of subclinical inflam-
mation.
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Metric Properties of Imaging Methods in Osteoarthritis of the Hand: A
Systematic Review. Michael S. Saltzherr, Ruud W. Selles, Sita M.A.
Bierma-Zeinstra, Galied S.R. Muradin, J. Henk Coert, Johan W. van Neck
and Jolanda J. Luime. Erasmus MC - University Medical Center, Rotterdam,
Netherlands

Background/Purpose: To early diagnose and detect response to therapy
in hand osteoarthritis (HOA), we need imaging techniques that visualize soft
tissue, cartilage and bone in multiple joints with sufficient detail. These
techniques should be valid, reliable and responsive. We therefore systemati-
cally reviewed the literature on information about validity, reliability and
responsiveness of imaging techniques for HOA.

Methods: We systematically searched Pubmed and Embase up to
October 2010. Studies were selected if an imaging technique was used to
assess HOA and quantitative data was presented on validity, reliability or
responsiveness. Articles presenting only data on conventional radiography
(CR) were excluded. The methodological quality was assessed by the
QUADAS for validity, the QAREL for reliability and the COSMIN for
responsiveness.

Results: 13 ultrasound (US), 2 MRI and 7 scintigraphy studies were
eligible out of 459 unique records. US validity was evaluated in 11 studies but
none used an external criterion (gold standard). Construct validity using CR
as comparator (n=6) resulted in: moderate agreement for osteophytes
(k=0.51) and joint space narrowing (JSN) (k=0.44); sensitivity of 0.72 and
specificity of 1.0 for erosions; significantly more (p<<0.05 and p=0.01)
erosions and osteophytes on US; and R? of 0.62 for cartilage thickness when
compared with joint space width. Greyscale synovitis (GS) and power
doppler signal (PD) showed no agreement with joint pain (k=0.10-0.14 and
k=0.06-0.16; n=2), while increased odds ratio’s (4-5) were reported in 1
other study. 2 studies compared US findings in HOA patients with healthy
controls: significantly more (p<<0.05) effusion, JSN, osteophytes, GS and PD
were found in HOA.

Inter- and intra-observer reliabilities ranged from very poor to very good:
cartilage thickness (ICC=0.84-0.96; n=2), JSN (k=0.64), osteophytes
(k=0.17-0.98; n=3), erosions (k=0.91), GS (k=0.17-1.0; n=4), PD
(k=0.09—1.0; n=4), effusion (k=0.34). Responsiveness on GS and PD after
i.m. methylprednisolone was assessed with pain as a comparator, but no
significant change was found.

MRI validity of erosions was evaluated in 1 study with CR as comparator.
Significantly more erosions were detected on MRI (p<<0.05). In another study
more (p<<0.05) ligament, tendon and cartilage abnormalities, osteophytes,
bone edema and erosions were detected in HOA compared to healthy
controls. Inter-reliability of scoring erosions on MRI was good (k=0.84).
Responsiveness has not been assessed on MRI.

Scintigraphy correlated with joint pain (r=0.24-0.35) and CR (r=0.50—
0.61; n=2), but detected less pathology than CR. Intra- and inter-observer
reliability of scintigraphy were good (k=0.61-0.84). Responsiveness on
scintigraphy without intervention showed no significant change after one
year, but did after four years. This correlated with changes on CR (r=0.13).

Conclusion: Limited data is available on the metric properties of imaging
techniques in HOA. Scintigraphy seems less sensitive to detect pathology
than CR, but US and MRI seem promising. However, there are no data on
criterion validity; results on reliability vary greatly for US and are scarce for
MRI; and the only study assessing responsiveness found no change.
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New Onset Bilateral Painful Shoulder in Patients with Polymyalgia
Rheumatica and Rheumatoid Arthritis: An Ultrasound Study. David A.
Navarta', Santiago Ruta', Javier Rosa', Carla Saucedo', Ricardo Garcia
Monaco” and Enrique R. Soriano'. 'Rheumatology Unit, Internal Medical
Services, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina,
“Radiology and Imagenology Department, Hospital italiano de Buenos Aires,
Buenos Aires

Background/Purpose: Ultrasound (US) has shown synovial intra-
articular and/or periarticular inflammation in painful shoulders from patients
with polymyalgia rheumatica (PMR) and rheumatoid arthritis (RA). The
feature of different US inflammation patterns may have important pathogenic
and therapeutic implications. We compared US inflammatory findings in
PMR and RA patients with new onset bilateral painful shoulder.

Methods: Patients with previous diagnosis of PMR (1984 Healey criteria)
and RA (2010 ACR/EULAR criteria) complaining of new onset bilateral
painful shoulder were included. Subjects without any known inflammatory

S69

rheumatic condition with new onset unilateral painful shoulder were assessed
as control group. Exclusion criteria were: < 18 years old, oral prednisone
dose > 10 mg per day, previous surgery on the shoulder, trauma or
corticosteroid injection within the last 2 months. US assessment was per-
formed bilaterally in all patients and unilaterally in controls by the same
experienced rheumatologist sonographer who was blinded to clinical data. US
examinations were performed with a My Lab 70 (Esaote) machine equipped
with 6-18 MHz broad band multifrequency linear transducer and included the
detection of subacromial-subdeltoid (SAD) bursitis, long head biceps (LHB)
tenosynovitis and/or gleno-humeral (GH) synovitis by a dichotomous evaluation
(presence/absence). Standardized scanning method and published reference val-
ues were used. Frequency of each feature was calculated and compared between
groups by chi2 test. A p value <<0.05 was considered significative.

Results: Thirty PMR patients (mean age 74 =+ 8 years, 26 female/4 male), 30
RA patients (mean age 64 = 12 years, 24 female/6 male) and 60 controls (mean
age 69 * 15, 48 female/12 male) were included for a total of 60 shoulders
evaluated in each study group. SAD bursitis and LHB tenosynovitis were
significantly more frequent in PMR patients than in RA and controls (table). GH
synovitis was most common in RA than in PMR and controls (table). Bilateral
SAD bursitis was detected in 11 out of 30 (36,6%) patients with PMR and in only
1 out of 30 (3,3%) rheumatoid arthritis patients (p = 0.0012) and bilateral LHB
tenosynovitis was found in 9 out of 30 (30%) PMR patients in contrast with none
(0/30) rheumatoid arthritis patients (p = 0.0011). No differences were found on
bilateral GH synovitis between PMR and RA patients (p = 0.3006).

Table. Frequency of the different shoulder ultrasound findings in the different
study groups.

P yalgia r ; yalgia rh i id arthritis

vs Rheumatoid arthritis vs control group vs control group

Subacromial-subdeltoid bursitis 33/60 (55%) vs 11/60
(18.3%)

p < 0.0001

33/60 (55%) vs 15/60 11/60 (18.3%) vs 15/60
(25%) (25%)

Shoulder affected/Total shoulder p = 0.0008 p = 06576
examined (%)

Long head biceps tenosynovitis 28/60 (46.6%) vs 14/60
(23.3%)

p = 0.0074

28/60 (46.6%) vs 12/60
(20%)
p = 00019

14/60 (23.3%) vs 12/60
(20%)

Shoulder affected/Total shoulder p = 03754
examined (%)

Glenohumeral synovitis 7/60 (11.7%) vs 16/60
(26.7%)

p = 0.0369

7060 (11.7%) vs 4/60
(6.6%)
p=03426

16/60 (26.7%) vs 4/60
(6.6%)

Shoulder affected/Total shoulder
examined (%)

PMR, RA and controls

p = 00033

Conclusion: We found differences on the inflammation pattern detected
by US between PMR and RA. Periarticular involvement was more frequent
in PMR and intra-articular involvement was more common in RA. US might
be a useful tool to determinate the musculoskeletal structure actually affected
during new onset painful shoulder in these rheumatic conditions helping to
take a correct therapeutic decision.
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The Role of Color-Doppler-Sonography in the Diagnosis of Giant Cell
Arteritis Characterized by Adventitial Inflammation of the Temporal
Arteries. Francesco Muratore, Luigi Boiardi, Nicolo Pipitone, Alberto
Cavazza, Giovanna Restuccia, Giuseppe Germano, Pierluigi Macchioni,
Gianluigi Bajocchi, Maria Grazia Catanoso, Luca Magnani, Fulvia Rossi,
Ilaria Chiarolanza, Lucia Dardani, Andrea Caruso, Alessandra Ghinoi and
Carlo Salvarani. Arcispedale S Maria Nuova, Reggio Emilia, Italy

Background/Purpose: The classic histological appearance of inflamed
temporal arteries (TA) in giant cell arteritis (GCA) is transmural cell
infiltration. However, periadventitial small vessel vasculitis (SVV) surround-
ing uninflamed TA and/or isolated vasculitis of the TA vasa vasorum (VVV)
is found in a minority of patients with GCA. These patients have less
frequently cranial manifestations and lower inflammatory markers at diagno-
sis compared to the patients with classic GCA, whereas the frequency of
cranial ischemic events is similar (1).

Color-doppler-sonography (CDS) can demonstrate a hypoechogenic (in-
flammatory) halo in the TA from patients with GCA in approximately 70%
of cases. A study found a correlation between positive CDS findings and
trasmural inflammatory cell infiltration in GCA (2).

There are no data on the performance of CDS in the diagnosis of SVV
and/or VVV.

The aim of this study was to evaluate the prevalence of the characteristic
halo sign in the TA from patients with SVV and/or VVV and to compare it
with that found in patients with classic GCA.

Methods: 30 consecutive patients with biopsy-proven SVV and/or VVV
GCA who underwent CDS of the TA before TA biopsy were analyzed. Of
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this 30 patients, 16 had SVV, 11 isolated VVV, and 3 associated SVV and
VVV. The identified patients were randomly matched to 30 biopsy-proven
classic GCA patients.

SVV was defined as aggregates of mononuclear inflammatory cells
around capillaries located in the connective tissue surrounding the adventitia.
VVV was defined as isolated vasculitis of TA vasa vasorum.

A hypoechoic halo > 0.4 mm around the TA lumen on CDS was
considered diagnostic of GCA.

For GCA categorization using the 1990 ACR criteria, SVV or isolated
VVV were not considered to represent a positive TA biopsy.

Results: Of the 30 patients with SVV and/or VVV-GCA 14 (46.6%)
satisfied the ACR criteria for the classification of GCA.

Table 1 shows the comparisons between the patients with SVV/VVV and
classic GCA.

Table 1. Characteristics of the patients with SVV and/or VVV versus those with
classic GCA
SVV and/or VVV Classic GCA
(N=30) (N=30) p
Halo on CDS (%) 6/30 (20%) 23/30 (76.6%) 0,0001
Bilateral Halo on CDS (%) 1/6 (16.7%) 15/23 (65.2%) 0,064
Abnormalities of TA at physical 8/24 (33.3%) 18/30 (60%) 0,061

examination (%)

Conclusion: The prevalence of the halo sign on CDS of the TA is
significantly lower in patients with SVV/VVV-GCA compared with those
with classic GCA.

These results suggest that CDS does not perform well in these two subsets
of GCA. TA biopsy is required to confirm the diagnosis of GCA in patients
with SVV- and VVV-GCA.
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Challenges to Expanding the Clinical Application of Musculoskeletal
Ultrasonography Among Rheumatologists in Japan. Maasa Hama, Kaoru
Takase, Atsushi Thata, Mitsuhiro Takeno and Yoshiaki Ishigatsubo. Yoko-
hama City University Graduate School of Medicine, Yokohama, Japan

Background/Purpose: Our previous survey in 2008 revealed that only
22% of Japanese rheumatologists used musculoskeletal ultrasonography
(MSUS) for patient management because of insufficient educational oppor-
tunities. The objective of this study is to clarify the current state of MSUS
usage which is compared with MRI and to identify further challenges.

Methods: We conducted a second survey between October 2010 through
January 2011 by sending questionnaires to 200 randomly selected Japanese
rheumatologists, consisting of 100 participants in a meeting in 2009 on
imaging in rheumatic diseases and 100 board certified rtheumatologists.

Results: Among the respondents, a majority (85% and 67%, respectively)
used MRI. MSUS users increased from 32% to 60% of meeting participants
and from 11% to 27% of other rheumatologists. The majority of MSUS users
had begun using MSUS within the previous 3 years. Whereas most respon-
dents in the previous survey had been self-taught, in the current survey many
had attended training courses or had received informal training from skilled
users. Despite an increase in skills and equipment ownership, obstacles to
implementing MSUS remained, most prominently a lack of time.

A. Use of MSUS by respondents B. Change in MSUS training methods
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Conclusion: Training courses and informal training have contributed to the
popularization of MSUS in Japan. To further increase MSUS usage, additional
training opportunities and education about the advantages of MSUS will be
needed.
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Are Training Sessions Useful for Ultrasound Scan Evaluation of Synovitis In
Rheumatoid Arthritis? Andrés Ponce', Juan J. Alegre Manuel Castaio®,

Ricardo Gutierrez-Polo®, Francisco G. Jiménez-Nifiez’ , Marfa P. Macarron® and
Jests Garrido”. 'Hospital General de Granollers, Granollers, Spain, “Hospital
Universitario Dr Peset, Valencia, Spain, 3Hospltal Universitario Virgen de la
Arrixaca, Murcia, Spain, *C.H. de Navarra, Pamplona Spain, *Hospital Regional
Universitario Carlos Haya., Malaga, Spain, “Hospital Clinico San Carlos, Madrid,
Spain, “Facultad de Psicologia.Universidad Autonoma de Madrid, Madrid, Spain

Background/Purpose: US is becoming a realistic tool for synovitis assess-
ment in theumatoid arthritis (RA), although reliability remains as a challenging
issue. Therefore, training sessions (TS) are needed to improve the intra and
inter-observer reliability. However, the improvement in reliability due to TS has
not been quantified. The aim of this study is to measure the reliability of the US
evaluation for different joints, both before and after TS.

Methods: 6 rheumatologists expert in US evaluated the presence of synovitis
and PD signal in 173 static images of joints from RA patients (45 wrists, 27
metacarpophalangeals, 25 ankles, 36 metatarsophanlangeals, 20 knees, and 20
elbows) recorded in a regular clinical setting by 65 different rheumatologists, with
evaluation time limited to 1 minute per image. Fifteen to thirty days later they
took a second evaluation of the images of a joint assigned to each researcher
(Pre-TS). One month later a 3-hour standardization and training session (T'S) took
place. Fifteen days after that the rheumatologists evaluated the images following
the same procedure, first all the images and, 15-30 days apart, images of assigned
joint (Post-TS). Intra and inter-observer kappa were calculated, both pre-TS and
post-TS.

Results: The intra- and inter-observer kappa values for each joint, pre-TS and
post-TS, are shown in the following table:

Intra-observer kappa Inter-observer kappa

Power Doppler Grey scale Power Doppler Grey scale

Joint Pre-TS Post-TS Pre-TS Post-TS Pre-TS Post-TS Pre-TS Post-TS
wrist 0.562 0.769 0319 0.644 0.684 0.760 0373 0478
MCP 0.710 0913 0578 0777 0.568 0.699 0359 0551
Ankle 0.845 0.930 0.699 0.762 0.685 0.676 0302 0.588
MTP 0932 0.904 0273 0.669 0.762 0924 0476 0.485
Knee 0.142 0.824 0.027 0.441 0.479 0.921 0.455 0.533
Elbow 0434 0.855 0220 0.806 0518 0816 0359 0439

After TS the magnitude of the reliability statistic kappa increased mainly for
those joints that showed the lowest kappa values at the pre-TS evaluation.

Conclusion: The intra an inter-observer reliability in the evaluation of the
static images, taken in regular clinical settings, improve clearly after a training
session.
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The Most Reliable Probe Position in An Rheumatoid Arthritis Wrist Is
From Lister’s Tubercle to Digit 111, the Zorro Study. Noeha Dopazo Gonza-
lez', David F. Ten Cate?, Antonio Mera®, S.A. Insua Vilarifio*, Nanno Swen”, E.
Perez- -Pampin®, Juan J. Gomez-Reino® and JolandaJ Luime’. 'Erasmus Medical
Centre Rotterdam Rotterdam, Netherlands, “Erasmus Medical Center, Rotter-
dam, Netherlands, *General Hospltal Santlago Compostela, Spain, “University
Clinical Hospital of Santiago de Compostela, Sant1ago de Compostela, Spain,
Medical Center Alkmaar Alkmaar, Netherlands, ®Hospital Clinico Universita-
rio, Santiago, Spain, “Erasmus MC - University Medical Center, Rotterdam,
Netherlands

Background/Purpose: Ultrasound (US) has great potential as an outcome
measure in Rheumatoid Arthritis (RA), but is thought to be imperfect and operator
dependent. The wrist is often involved but difficult to assess by US. [1] This, with
the lack of consensus on probe positioning, has led to little and equivocal clear
data on the reliability of US scanning of the wrist.[1-5] Our purpose was to find
the most reliable probe position on the wrist, out of 3 probe positions, between 3
examiners.

Methods: 53 RA patients were recruited at the University Clinical Hospital of
Santiago de Compostela for a scan of both wrists. Three probe positions using
clear anatomical landmarks were examined: Lister’s Tubercle to digit IT (position
1), Lister’s Tubercle to digit III (position 2) and ulnocarpal (position 3), from a
lateral orientation. Three examiners (2 experienced and 1 junior ultrasonographer)
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scored synovitis following a 0-3 semiquantitative scoring system. Interobserver
reliability was expressed using the ICC (A,1), single measure, agreement
definition.

Results: The 53 patients had a median disease duration of 57 months [range:
(0-354 months] and a heterogeneous disease activity (median DAS28 of 2.83
[range 0.19-6.41]). From table 1 follows that position 2, from Lister’s Tubercle
to digit I1I, is slightly more reliable than position 1 in the GSUS examination of
the wrist. For PDUS, position 1 and 2 show similar reliability. Position 3 shows
poorest reliability of all positions in both GSUS and PDUS.

Table 1. Interobserver reliability, right and left wrist together

Position 1 Position 2 Position 3
RC (GS) 0.60 0.52 0.35 (UC)
IC (GS) 0.44 0.60 -
RC (PD) 0.52 0.52 0.36 (UC)
IC (PD) 0.40 0.40 -

(RC= radiocarpal joint, IC= intercarpal joint, UC=Ulnocarpal joint, GS= Greyscale,
PD= Power Doppler)

Figure 1. The three probe positions.
R=Radius, U=Ulna, S=Scaphoid, L=Lunatum, T(left)=Triquetrum, P=Pisiforme,
H=Hamatum, C=Capitatum, T(middle)=Trapezoideum, T(right)= Trapezium

Conclusion: Position 2 shows the best reliability in scanning the wrist in
GSUS. For PDUS position 1 and 2 show similar reliability. The reliability of
GSUS and PDUS examination of the wrists of RA patients was poor for position
3 (the ulnocarpal joint). These findings suggest that position 2 should be used in
daily practice.

References:
1. Koski JM et al. Ann Rheum Dis 2006
2. Naredo E et al Ann Rheum Dis. 2006
3. Scheel AK et al Ann Rheum Dis. 2005
4. Ellegaard K et al Ultraschall Med. 2008
5. Naredo E et al Ann Rheum Dis 2005
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Meta-Analysis: Improvement In Wrist Pain with US-Guided Glucocorticoid
Injections As Compared to Palpation-Guided Injections. Maureen Dubreuil',
Stephanie Greger’, Michael P. LaValley®, Wilmer L. Sibbitt* and Eugene Y.
Kissin®. 'Boston Medical Center, Boston, MA, “Boston University Medical
Center, Boston, MA, *Boston University School of Public Health, Boston, MA,
“University of New Mexico HSC, Albuquerque, NM, *Boston University,
Boston, MA

Background/Purpose: This meta-analysis compares short-term change
in wrist pain following ultrasound-guided (US-guided) intra-articular gluco-
corticoid injections with pain reduction after palpation-guided injections in
persons with inflammatory arthritis or osteoarthritis.

Methods: Data sources were MEDLINE, Cochrane, BIOSIS, CINAHL,
ACR/AHRP abstracts, ClinicalTrials.gov, hand-search of reviews, and rec-
ommendations from experts (USSONAR), and investigators. Studies that
assessed change in pain score by Visual Analog Scale (VAS), in direct
comparison of US-guided and palpation-guided injections, or with a single
relevant treatment arm were included. Subject-level data was sought from
authors of relevant studies.
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Primary outcome was change in wrist pain at rest, by 0—10 cm (VAS)
prior to injection and at 1-4 week follow-up. Mean and 95% confidence
intervals (CI) for change in VAS pain were calculated for each group and
study. Mean difference was calculated for comparative studies. Secondary
outcome was proportion of subjects attaining Minimal Clinically Important
Improvement (MCII) in VAS (defined as reduction in VAS of = 20% at
follow up); calculated for each group with exact binomial 95% CI. Odds
ratios (ORs) of MCII were calculated for comparative studies. Mean differ-
ences in VAS pain and ORs for MCII for comparative studies were combined
using random effects meta-analysis.

Results: Ten studies were eligible for inclusion, but adequate data was
available for only 6 studies; 3 had both US-guided and palpation-guided
treatment arms; 3 had a single relevant treatment arm. Rheumatoid Arthritis
was the indication for injection in 83.3% of subjects.

Mean VAS reductions ranged from 3.8 to 5.8 for studies of US-guided
injections, and from 2.1 to 5.7 for palpation-guided injections. Mean differ-
ence in VAS between treatment arms for the 3 direct comparison studies, and
ranged from —0.2 to 1.3, with a random effects combined estimate of 1.0
indicating a statistically significant advantage of ultrasound. MCII attainment
was 86 to 100% in the US-guided injection arms, and 71 to 96% in palpation
arms. The estimated OR for MCII in direct comparison studies was 3.0 (95%
CI from 0.9 to 10.1) indicating an increase in odds of MCII with ultrasound
that trended toward, but did not reach statistical significance (p=0.07).

Conclusion: Ultrasound-guided glucorticoid injections to the wrist result
in greater reductions in pain than palpation-guided injections, and likely
provide a clinically important improvement. These data indicate a role for
ultrasound guidance in patients who have inadequate reduction in pain after
palpation-guided injection. Ultrasound-guidance may be indicated as the
initial approach for patients with characteristics that make palpation-guided
injection challenging, or for providers with limited experience performing
palpation-guided injections.

Table. Mean reductions in wrist rest pain by Visual Analog Scale (VAS) and
proportion of subjects attaining Minimal Clinically Important Improvement (MCII)
among studies of ultrasound-guided injections and palpation-guided injections.

Ultrasound-Palpation

Ultrasound-Guided Injecti Palpation-Guided Injecti Comparison
VAS VAS VAS
Pain Mean Pain Mean Pain Mean MCII
Reduction MCII % Reduction MCII % Difference Odds Ratio
Study N (95% Cn 5% CI) N (95% CI) (95% CI) (95% CI) (95% CI)
Luz 2008 30 3.8(2.9.4.7) 87(69,96) 30 2.7(2.1,3.4) 90 (74,98) 11(=0.1,22) 0.7(0.1,3.5)
Sibbitt 2009 15 55(4.2,6.8) 100(78,100) 15 5.7(4.1,7.3) 93(68.100) —0.2(-2.1,1.7) 3.2(0.1,85.0)
Sibbitt 2011 37 5.8(5.0,6.5) 98(89,100) 46 4.5(3.6,5.4) 78(62,90) 1.3(0.1,2.4) 12.4 (1.5, 100.0)
Filippucci 2004 13 5.7 (4.4,6.9) 100 (75, 100)
Lopes 2008 25 4.2(3.5,4.9) 96 (80, 100)
Weitoft 2003 59 2.1(1.4,2.8) 71(57.83)
Random Effects 1.0 (0.2, 1.7) 3.0 (0.9, 10.1)
Combined
Estimate*

* For random effects combined estimate, only the 3 comparative studies were included.
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Steroid Injection for Plantar Fasciiti—a Placebo-Controlled Trial.
Elisabeth M.A Ball', Helen M.A. McKeeman®, James Burns®>, Wing Hoi
Yau?, Owen Moore®, Claire Benson®, Joanne Foo®, Chris Patterson®, Gary D.
Wright® and Allister J. Taggart’. '"Musgrave Park Hospital/Queens’ Univer-
sity, Belfast, United Kingdom, *Belfast City Hospital, Belfast, United
Kingdom, *Musgrave Park Hospital, Belfast, United Kingdom, “Epidemiol-
ogy Research Group, Queens University Belfast, United Kingdom

Background/Purpose: Plantar Fasciitis (PF) is a common cause of heel
pain and can affect quality of life and work capacity. The aim of this study was
threefold - to compare steroid injection with placebo injection, to compare
ultrasound-guided with palpation-guided steroid injection and to investigate
the role of ultrasonography in the management of plantar fasciitis.

Methods: 65 patients with plantar fasciitis were recruited via Family
Practitioner and Podiatric referrals to the Belfast Hospitals Trust between
November 2008 and June 2011. Patients with a history of inflammatory
arthritis and those who had received a previous steroid injection were
excluded. Patients were randomised to one of three groups—ultrasound-
guided steroid injection, palpation-guided steroid injection or ultrasound-
guided placebo (saline) injection.The 100mm visual analogue scale (VAS) of
pain and ultrasonography of the plantar fascia were performed at baseline and
at the follow-up visits at 6 and 12 weeks. Blinding was applied to the
participants and to the investigators performing the procedures and measuring
outcomes. Analysis of covariance was used to analyse the 6 week and 12
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week VAS results in the three groups using the baseline VAS levels as a
covariate.

Results: The median duration of symptoms was 6 months (range
2.5-60).The mean (standard deviation) thickness of the plantar fascia at the
anterior calcaneal border on ultrasound at baseline was 6.05 (1.47) mm. 22
Patients were randomised to ultrasound-guided steroid injection, 21 patients
to palpation-guided steroid injection and 22 to ultrasound-guided placebo
injection. No adverse events were reported. There was a significant difference
in VAS scores between the groups both at 6 weeks and at 12 weeks (p =
0.021 and p = 0.009 respectively). There was a 20.8 mm (95% CI =
3.3-38.1) difference in mean VAS scores at 6 weeks between the ultrasound
guided steroid group and the placebo group and a 22.6mm (95% CI =
5.4-39.8) mean difference between the palpation guided steroid group and the
placebo group at 6 weeks. At 12 weeks the mean difference was 23mm (95%
CI = 4-42.8) and 27mm (95% CI = 9.2-46) respectively between both
groups and the placebo group. There was no significant difference in VAS
scores following steroid injection between the ultrasound guided and the
palpation guided groups at either time point.

Conclusion: Despite the widespread use of steroid injection only two
controlled trials have compared its effect to placebo injection in plantar
fasciitis. Blockey' showed no benefit over placebo and Crawford et al?
showed a significant benefit at one month but not subsequently. In our study
of 65 patients, steroid injection showed a clear benefit over placebo at 6 weeks
and this was sustained at 12 weeks. There were no significant differences in
the results achieved using ultrasound-guided or palpation-guided steroid
injection.

References:

1. Blockley NJ. The painful heel. A Controlled trial of the value of
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Power Doppler Ultrasound Findings and Serum Levels of Pro- and
Anti-Inflammatory Cytokines in Normal Joints. Joanne Kitchen' and
David Kane®. 'Adelaide and Meath Hospital, Dublin, Ireland, *Adelaide,
Meath hospital Dublin (incorporating the National Children’s hospital),
Dublin 24, Ireland

Background/Purpose: To determine Power Doppler ultrasound findings
in normal peripheral joints and to investigate the relationship between serum
levels of IL-1¢, IL-13, IL-2, IL-4, IL6, IL-8, IL-10, VEGF, TNFq, and IFNy

Methods: Thirty healthy controls (15 male, 15 female, mean age 38.9 yrs,
SD 11.7) underwent 2D ultrasound of 40 joints (DAS28 joint set, ankles and
metatarsophalangeal joints), with imaging in greyscale and power Doppler
modes, resulting in 15,480 images for analysis. Each patient had 58 power
Doppler images scored (0-3 score) and recorded, resulting in a potential
maximum score of 174 for power Doppler. Serum samples were analysed for
an array of pro-inflammatory and anti-inflammatory cytokines using the
Evidence Investigator™ biochip array (Randox).

Results: Power Doppler signal >1 was not generally seen in normal
joints apart from the wrist (41.7%). The mean total power Doppler score was
4.8 (SEM 0.624, Range 0-13) from a potentially maximum score of 174.
There was no significant difference in the power Doppler scores between
male and female subjects (p=0.753) and no significant correlation between
age and power Doppler score (r= 0.298, p= 0.11). Serum samples were
analysed on 26/30 control patients for an array of pro-inflammatory cytokines
(IL-2, IL6, IL-8, IL-le, IL-1B, VEGF, TNFa, IFNy) and anti-
inflammatory cytokines (IL-4, IL-10). There was a significant correlation
between the VEGF concentration and the power Doppler score in the
normal controls (r = 0.395, p = 0.046). There was a significant inverse
correlation between the TNFa concentration and the power Doppler score
(r =—0.405, p=0.04). There was no correlation with any of the other
cytokines and the power Doppler scores.

Conclusion: Power Doppler signals of >1 are an uncommon feature
in normal joints apart from the wrist and this study supports the use of >1
score as an appropriate cut-off of clinical abnormality when performing
ultrasound assessment. Power Doppler score of the 40 joint set correlated
with VEGF levels in serum but not other cytokines providing further
evidence of a role for VEGF in synovial neoangiogenesis.
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Lack of Correlation Between Synovial Biology and Ultrasound Features
of Synovitis in Osteoarthritis. Jeannie H. Chao', Sanna Rosengren?, Joshua
Hillman?, Kenneth C. Kalunian’, Scott Ball', Brady K. Huang', Gary S.
Firestein® and David L. Boyle®. "UCSD, La Jolla, CA, *UCSD School of
Medicine, La Jolla, CA

Background/Purpose: Pain and cartilage degeneration are salient
features of osteoarthritis (OA). Synovitis is associated with pain and
possibly disease progression, and ultrasound has been proposed as a
method to assess disease activity. To identify patients that might benefit
from synovitis-targeted therapies and to determine the correlation between
inflammatory mechanisms and imaging, we examined the association
between power Doppler ultrasound (PDUS) and molecular markers of
inflammation in the synovium of end-stage knee OA

Methods: Patients meeting ACR criteria for knee OA and scheduled
for arthroplasty were included and assessed using the WOMAC Osteoar-
thritis Index (n=18). PDUS using a high-frequency linear transducer (12
MHz, GE Logiq E) of the affected knee was performed prior to surgery.
Views of the suprapatellar recess as well as lateral and medial parapatellar
recesses were collected and semi-quantitatively scored for synovial
thickening (ST) and Power doppler activity (PD). Regional measurements
were summed to achieve composite scores. Synovium was obtained at
time of arthroplasty. A high-sensitivity multiplex Western Blot technique
was used to measure signaling proteins. Real-time qPCR was used to
determine expression of inflammatory genes.

Results: PDUS features varied widly. Synovial thickening was ob-
served in all patients, mean score 3.56 *=1.76. PD scores also varied
among patients, with a mean of 1.78 *=1.63. The intraobserver reliability
for ST and PD was high (kappa = 0.81 and 1, respectively). Phosphor-
ylated signaling proteins were detectable in all synovia. For example, the
mean relative expression of phospho-HSP27 was 0.718 (0.538-0.958) and
1.14 (0.78-1.67) for phospho-Statl. Strong correlations were observed
between phospho-Stat] and phospho-Stat3 and between phospho-HSP27
and phospho-Erk. mRNA analysis was performed on 13 patients. Exam-
ples of mean relative expression of genes of interest include 0.733
(0.40—-0.13) for IL1b, and 0.72 (0.38-0.14) for IL8. MMP1 and MMP3 as
well as IL13 and IL8 were highly correlated. Correlations between PDUS
scores with either qPCR or Western blot did not reach statistical
significance. The highest correlation found was between PD and phospho-
HSP27 (R=0.44, p=0.0706). Of note, IL8 expression correlated signifi-
cantly with WOMAC function (R=0.717, p=0.0058), and pain subscale
scores (R=0.7044, p=.0072) as well as global scores (R=0.6399,
p=0.0185). CXCL13 also correlated with WOMAC function (R=0.6863,
p=0.0096) and pain (0.5725, p=0.0409) subscale scores and global scores
(R=0.5824, p=0.0368).

Conclusion: Ultrasound parameters did not significantly correlate
with selected synovial biomarkers related to inflammation. Surprisingly, a
clinical assessment of OA (WOMAC) best correlated with molecular
measures of synovitis. Alternative imaging measures or technology are
needed to improve stratification of patients and define synovitis for
clinical trials or clinical decision-making. This observation also has
implications for the use of ultrasound in classification criteria, such as the
2010 revised criteria for rheumatoid arthritis.
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Comparison of Optical Coherence Tomography and High Frequency
Ultrasound As Measures of Skin Thickness in Systemic Sclerosis; A Pilot
Study. Andrea Murray', Donna Buckley?, Graham Dinsdale', Tonia Moore',
Mark Dickinson? and Ariane Herrick'. 'School of Translational Medicine,
University of Manchester, Manchester Academic Health Science Centre,
Manchester, United Kingdom, “Photon Science Institute, University of
Manchester, Manchester, United Kingdom

Background/Purpose: Accurate, reliable, and non-invasive measures of
skin thickness that are sensitive to small but clinically important change are
badly required as outcome measures in patients with scleroderma — either
localised or related to systemic sclerosis (SSc). At present the gold standard
is high frequency ultrasound (HFUS), and yet even this has been relatively
little studied. Optical coherence tomography (OCT) is a novel non-invasive
light based imaging technique which, due to its high resolution, may provide
complementary data to HFUS. HFUS penetrates deeper in skin than OCT
(full dermis); however, OCT offers higher resolution (7 um compared to 40
um for HFUS) allowing more accurate measurement of epidermal thickness.



Our aim was to carry out a pilot study to validate OCT as a measure of skin
thickness by comparison to HFUS measurements in patients with SSc and
healthy controls.

Methods: 20 patients with SSc (median 61 (range 28-78) years of age;
80% female, 35% diffuse) and 20 healthy controls (50 (32-70) years of age;
70% female) were recruited. Thickness of the epidermis was assessed at 5
upper limb sites (distal digit [non-dominant, ring], proximal digit, dorsum of
hand, forearm, upper arm) using HFUS and OCT. Modified Rodnan skin
score (mRSS) was recorded at each site for patients with SSc.

Results: Epidermal skin thickness was significantly higher in patients, as
measured by HFUS, at the digits, dorsum and forearm and as measured by
OCT at the proximal digit and dorsum (Table 1). The numbers of patients
with each mRSS score (0-3) at each site are shown in Table 1. Comparison
of patient skin sites split into 2 groups (skin score 0—1 and 2-3) showed
significant differences for both HFUS [p<<0.001] and OCT [<0.001]). HFUS
and OCT showed correlation with skin score when all sites were considered
together (R=0.296, p=0.003 and R=0.345, p<<0.001 respectively). There
was no correlation [Pearson’s correlation] between HFUS and OCT results
for either the 40 subjects considered together (r=0.157, p=0.090) or for the
20 SSc patients alone (r=0.066, p=0.514).

Table 1.

Site of epidermal

Controls (N=20)
thickness (pm)

Patients (N=20)

measurement mRSS
(dorsal aspect) HFUS OoCT HFUS OCT (1} 1 2 3
3k
Distal digit 240(33)  273(41) 5)6:4(()4012) 3 PZ z%(iz)z
: L 0 4 13 3
* *
Proximal digit 244(35)  255(37) 5)6:5(()40121 12)9:05407 0)7
* *
Hand 184(37)  213(26) 5)0:6(()307 3)1 12)5<2(§305 0)1 4 9 7 0
*
Forearm 195(35)  208(18) 5)2:3(()553) 5 PZ E()(zl(;zl 8§ 5 6 1
Upper arm 195(42)  215(18) 19124:)(116)1 PZ 250(34;)8 12 4 3 1

mean (SD); *p<<0.05 vs control

Conclusion: 1) This preliminary study is the first step in validating the use
of OCT as a measurement tool in SSc: OCT epidermal thickness was
increased in proximal digit and dorsum. OCT as well as HFUS correlated
with mRSS.

2) The higher resolution of OCT, combined with the higher penetration of
HFUS (which can therefore also measure dermis thickness), means that the
combination of HFUS and OCT gives complementary data.

3) The potential of OCT to incorporate blood flow measurement in
individual vessels (optical Doppler tomography [ODT]), is another reason
why OCT requires further evaluation in scleroderma: ODT should enable
further investigation of the relationship between fibrosis and ischaemia.

4) OCT now needs to be applied in larger cohorts of patients with varying
degrees of skin thickening, and in longitudinal studies.
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Sensitivity and Specificity of Indocyanine Green Enhanced Optical
Imaging (Xiralite) in Comparison to Magnetic Resonance Imaging and
Ultrasonography. Stephanie G. Werner', Peter Schott?, Sarah Ohmdorf®,
Carsten Schwenke®, Malte Bahner®, Bernward Kurtz?, Marina Backhaus®,
Gerd R. Burmester’ and Hans-Eckhard Langer’. 'RHIO (Rheumatology,
Immunology, Osteology) Duesseldorf, Duesseldorf, Germany, *Evangelis-
ches Krankenhaus Duesseldorf, Duesseldorf, Germany, *Charité University
Hospital, Berlin, Germany, “SCOSSIS, statistical consulting, Berlin, Ger-
many, mivenion GmbH, Berlin, Germany, °Charite University Hospital,
Berlin, Germany, "Duesseldorf, Germany

Background/Purpose: Indocyanine green (ICG) enhanced fluorescence
optical imaging (FOI) with the commercial available Xiralite system (mive-
nion GmbH, Berlin) is a novel imaging technology to assess inflammatory
activity in arthritic conditions. We compared FOI with MRI and ultrasonog-
raphy in patients with arthritis, arthralgia and healthy controls.

Methods: A total of 125 subjects was examined in 3 comparative studies.
Cohort 1: 25 patients with rheumatoid or undifferentiated arthritis with high
disease activity (DAS28 >3.2), cohort 2: 20 patients with early arthritis
(disease duration=24months) and cohort 3: 74 patients with arthritis or
arthralgia in the hands. Six healthy individuals and 6 subjects with arthralgia
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without any sign of an inflammatory rheumatic disease served as control
group. All patients received clinical examination (CE) and lab testing. In
cohort 1 and 2 a contrast enhanced MRI of the clinically leading hand was
performed. MRI was evaluated according to the OMERACT-criteria. Ultra-
sonography in grey-scale mode (GSUS) and power-Doppler Mode (PDUS) of
the clinically leading hand was performed in cohort 3. All patients were
examined by FOI using ICG as fluorophor (ICG-Pulsion® 0.1 mg/kg/BW
bolus i.v., 6 minutes). Image interpretation was done on three defined phases
of increased signal intensities (ISI) in the finger tips: early (P1, until strong ISI
in the finger tips), intermediate (P2, during ISI in the finger tips), and late
phase (P3, after decreasing of ISI in the finger tips) and for an automatically
generated composite image (PrimaVista Mode, PVM). Sensitivity and spec-
ificity was calculated using MRI, GSUS or PDUS as reference.

Results: With MRI or ultrasonography as reference, FOI was more
sensitive than CE (Table 1). FOI had a high sensitivity and high specificity,
depending on the evaluated phase. FOI did not detect any positive findings in
97.8%-100% of joints in controls, depending on the evaluated image or
phase.

Table 1. Sensitivity and specificity of FOI and clinical examination with ultra-
sonography or MRI as reference

MRI MRI MRI MRI PDUS PDUS GSUS GSUS

FOI cohort 1 cohort 1 cohort 2 cohort2  cohort3  cohort3  cohort3  cohort3

itivity . itivity ificity itivity - itivity ificity
FOI PYM 51% 81% 55% 92% 67% 54% 56% 57%
FOI P1 27% 94% 34% 95% 33% 90% 22% 95%
FOI P2 72% 56% 83% 69% 72% 44% 68% 50%
FOI P3 47% 89% 60% 92% 60% 69% 51% 78%
Any phase (P1-3) 76% 54% 85% 65% 74% 42% 70% 48%
CE 59% 2% 58% 90% 50% 76% 35% 79%

Abbreviations: FOI: fluorescence optical imaging; PVM: PrimaVista mode; P1: phase 1; P2: phase 2; P3: phase 3;
any phase: positive in P1 or P2 or P3; PDUS: ultrasonography in power-Doppler mode (synovitis or tenosynovitis);
GSUS: ultrasonography in grey scale mode (synovitis or tenosynovitis); MRI: magnetic resonance imaging
(synovitis or tenosynovitis); CE: clinical examination (swollen joints)

Conclusion: FOI appears to be a valuable tool for assessing inflammation
in patients with rheumatoid, undifferentiated, early arthritis or arthralgia in the
hands. Sensitivity and specificity differed for PVM and P1-3. Therefore an
adequate reading of a FOI sequence requires a separate reading of PVM and
the phases.
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Indocyanine Green Enhanced Optical Imaging Using for Monitoring of
Treatment Response. Stephanie G. Werner', Felicitas Spiecker®, Sabine
Mettler?, Gudrun Lind-Albrecht?, Carsten Schwenke® and Hans-Eckhard
Langer’. 'RHIO (Rheumatology, Immunology, Osteology) Duesseldorf,
Duesseldorf, Germany, “Duesseldorf, Germany, *SCOSSIS, statistical con-
sulting, Berlin, Germany

Background/Purpose: Indocyanine green (ICG) enhanced fluorescence
optical imaging (FOI) is a novel diagnostic technology for the assessment of
inflammation in arthritis. In cross-sectional studies FOI had a good agreement
with MRI and US findings (1),(2). The semiquantitative fluorescence optical
imaging activity score (FOIAS) correlated with clinical (DAS 28) and MRI
(RAMRI) scores of disease activity and a semiquantitative score of swelling
and tenderness in the hands (locDAI). This is the first study to use FOI for the
measurement of treatment response in DMARD naive patients and in subjects
with inadequate response to non-biologic DMARDs (DMARD-IR) and
switch to biologica.

Methods: 33 patients with rheumatoid (RA) and psoriatic (PsA) arthritis
were examined before starting treatment with DMARD or biological (visit 1)
and at follow-up (visit 2 after =3 months). Treatment response was assessed
using DAS28, locDAI and FOIAS. For locDAI swelling and tenderness were
assessed separately and semiquantitativly for 15 joints of both hands (0 = no,
1 = subtle, 2 = distinct swelling/tenderness, distal interphalangeal joints
(DIP) 2-5, interphalangeal joints (IP), proximal interphalangeal joint (PIP)
2-5, metacarpophalangeal joint (MCP) 1-5 and wrist, range 0—60) and a sum
score was calculated. The FOI (Xiralite, mivenion GmbH, 0.1 mg/kg/BW of
ICG i.v. over 6 minutes) sequences were analyzed for the automatically
generated composite image (PVM) and three defined phases of FOI (P1, P2,
P3). FOI findings of increased signal intensities were valued as 0=no, 1 =low,
2=moderate, and 3=strong increased signal intensities. For FOIAS sum
scores over all joints (DIP 2-5, PIP 2-5, IP, MCP 1-5, wrist, both hands,
range 0-90) for PVM, the phases P1-3 and all phases were calculated.
Standardized response means (SRM) were calculated for measurement of
treatment response and Wilcoxon signed rank test was used to assess
statistical significant change.
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Results: The mean DAS28 at visit 1 was 4.3 and 2.9 at visit 2. All scores
(DAS28, locDAI, FOIAS) showed a reduction of disease activity from visit
1 to visit 2. The mean reduction was 34% for DAS28, 47% for locDAI
and 22%-34% for FOIAS. The SRMs showed high treatment response (SRM
>(.8) for DAS28 (SRM —1.26) and locDAI (SRM —0.95) and moderate
response (>0.5-0.8) for FOIAS (SRM —0.57 to —0.76) (3). The change
from baseline was stated as statistical significant for all scores except FOIAS
P1 (p<0.05).

Conclusion: The study suggests that FOI is a suitable tool to assess
treatment response in subjects with RA and PsA. Further studies are required
to test FOI as a possible additional outcome measure in clinical trails and
clinical practice.

(1) Werner S, Schott P, Bahner M et al. Comparison of Xiralite with Clinical
Examination and MRI Ann Rheum Dis 2011;70(Suppl3):555

(2)Werner S, Ohrndorf S, Bahner M et al. Comparison of Xiralite with Clinical
Examination and Ultrasonography Ann Rheum Dis 2011;70(Suppl3):361

(3) Husted JA, Cook RJ, Farewell VT, et al. Methods for assessing
responsiveness: a critical review and recommendations. J Clin Epidemiol 2000;53:
459-68.
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A Comparison of Optical Coherence Tomography and Clinical Assess-
ment of Nail Disease in Psoriasis and Psoriatic Arthritis. Concepcion
Castillo-Gallego', Sibel Aydin’, Zoe R. Ash®, Giusepinna Abignano?,
Paul Emery®, Helena Marzo-Ortega®, Francesco Del Galdo® and Dennis
McGonagle®. 'Hospital Universitario La Paz, Madrid, Spain, *Goztepe Train-
ing and Research Hospital, Istanbul, Turkey, *University of Leeds, Leeds,
United Kingdom

Background/Purpose: Nail disease in psoriasis (Pso) is increasingly
recognised to be of major clinical and research relevance. Clinical assessment
is the only currently available tool and no objective methods have been
standardized to image the nails. Optical coherence tomography (OCT) is an
analogue of ultrasound, using infrared light instead of acoustic waves and has
been used in the clinical setting by ophthalmologists since 1991. The axial
resolution is determined by the bandwidth of the light source, which is 1-2
mm in general, limiting its use to very superficial tissues. It has also been
widely investigated in dermatology, particularly in non-melanoma skin
cancers.

The purpose of this study was to describe nail appearances as seen with
OCT and to compare these findings in Pso and psoriatic arthritis (PsA) with
clinical assessment.

Methods: A total of 290 finger nails of 17 patients (4 Pso, 13 PsA) and
12 healthy controls (HC) were scanned by OCT with a topical probe
“VivoSight” ( Michelson Diagnostics) and optics of Swept-source Fourier-
Domain type with a laser wavelength of 1305+/— 15 nm. The investigator
was blinded to the clinical details.

Signal changes within the nail and contour abnormalities by OCT were
documented. Clinical nail abnormalities were independently scored by an
assessor blinded to the OCT findings using the mNAPSI scoring system.

Results: OCT showed remarkably high quality images of the nail, the
adjacent nail matrix and the subungual epidermis. The most striking finding
was that of leukonychia, manifesting as diffuse “white” lines running
obliquely along the middle third of the nail. Pits were remarkably superficial
and were associated with disorders of the nail matrix keratinisation. Subun-
gual vascularity and subungual epidermis hyperplasia could be delineated.

The mean (SD) age of patients was 54.4 (16.5) and 29.4% of them were
female. The overall mean (SD) modified NAPSI scores was 12.8 (10.6) for
patients with 94% (16/17) having at least one involved nail by OCT. The
number of involved nails by OCT was significantly higher in patients
compared to HC (median (range): 7 (0-10) vs. 1 (0-6); p=0.001)). When
analysed per nail, patients had significantly higher number of involved nails
by OCT compared to HC (106/170 (62.4%) vs. 22/120 (18.3%); p<<0.0001).
The absolute agreement between OCT and clinical assessment was 69.3%.
Within patient group, OCT detected abnormalities in 33 nails (19.5%) where
clinical assessment was normal.

Having a positive OCT (either signal changes or contour abnormalities)
had a sensitivity and specificity of 57% and 82%, with a likelihood ratio
(LLR) of 3.1 for a diagnosis of Pso. When different findings of OCT were
compared, large intra-nail plate linear “calcifications” and superficial hyper-
keratinisation of the nail had the highest LLRs (16.2 and 6.4, respectively).
None of the HC had clinical nail disease whereas 9/12 (75%) of them had at
least one involved nail by OCT.

Conclusion: These preliminary findings clearly show that OCT has great
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potential for the systematic characterisation of nail changes in Pso and this
could have implications for diagnosis, prognosis and monitoring of therapies.
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Adalimumab Improves Endothelial Function and Microcirculation In
Rheumatoid Arthritisas Determined by Simultaneous Assessment of
Brachial Artery Flow-Mediated Vasodilation and Laser Doppler Flow-
metry. Gyorgy Kerekes, Vanda Pongracz, Szilvia Szamosi, Gabriella Sziics,
Andrea Vancsa, Orsolya Timar, Zoltan Csiki, Edit Végh, Pal Soltész and
Zoltan Szekanecz. University of Debrecen Medical and Health Sciences
Center, Debrecen, Hungary

Background/Purpose: Increased cardiovascular morbidity has become a
leading cause of mortality in rheumatoid arthritis (RA). Impaired endothelial-
dependent, flow-mediated vasodilation (FMD) of the brachial artery has been
documented by various groups. Anti-TNF agents have been found to improve
FMD in RA. However, there have been neither reports on laser doppler
assessments in RA nor the effects of any biologics on laser doppler curves.
Here we simultaneously assessed brachial artery FMD and laser doppler
curves before and after 12 weeks of adalimumab (ADA) therapy.

Methods: First, we determined microcirculatory parameters during pos-
toocclusive reactive hyperemia (PORH) representing endothelial function in
a non-selected population of RA patients (n=46). We assessed FMD of the
brachial artery using ultrasound and, simultaneously, laser Doppler PORH
curves were recorded. Plasma von Willebrand Factor (VWF) levels were also
determined in all patients. Then we assessed the effects of ADA treatment
(40mg sc, biweekly) on microcirculatory parameters in 8 patients with early
RA (disease duration =1 year). Vascular assessment was performed at
baseline and then 2, 4, 8 and 12 weeks after the initiation of ADA treatment.

Results: After the comparison of FMD values and vWF levels with laser
doppler PORH curves, significant positive correlations were found between
FMD and time to max (Tmax, R=0,456, p=0,002), FMD and halftime of
deceleration (TH2, R=0,435, p=0,004), and significant negative correlations
were detected between VWF and Tmax (R=-0,4, p=0,009) and between
vWF and TH2 (R=-0,446, p=0,003). ADA significantly decreased CRP
levels (p=0.04) and DAS28 (p<<0.0001). Endothelial function characterized
by TH2 times improved in comparison to baseline (34.7 sec vs 26.9 sec;
p=0,03), and this effect was prolonged until 8 weeks (40.5 sec; p=0,026) and
12 weeks of treatment (32.1 sec, p=0,013). After 8 weeks of treatment,
significant improvement was observed in hyperemic area (AHbaseline= 1599
PUxs vs. AH8weeks =2724 PUxs, p=0,045), in 1 minute postocclusion area
(APObaseline = 1469 PUxs vs. APO8weeks = 2462 PUxs, p = 0,019) and
in average perfusion until peak (PtoMaxbaseline = 32,2 PU vs.
PtoMax8weeks= 46,33, p=0,035).

Conclusion: The PORH test carried out with laser Doppler is a sensitive
option to measure endothelial dysfunction, but only the time course of the
hyperemia may be accepted as a reliable parameter. Both brachial artery FMD
and laser doppler PORH assessments are useful to detect micro- and
macrocirculatory endothelial dysfunction in RA patients. Treatment of early
RA patients with ADA exerted favorable effects on disease activity, endo-
thelial dysfunction and microcirculation. Early anti-TNF therapy may have
important relevance for the prevention and management of vascular comor-
bidity in RA.
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Development of Early Diagnostic Techniques for Rheumatoid Arthritis
Using Carbone Eleven Labeled PK11195 and Carbone Eleven Labeled
Ketoprofen. Satoshi Nozaki', Sinobu Suzuki?®, Naoko Ozaki?, Jeffrey Enci-
nas®, Hisashi Doi', Yasuhiro Wada', Masaaki Suzuki' and Yasuyoshi
Watanabe'. 'RIKEN, Center for Molecular Imaging Science, Hyogo, Japan,
Nippon Boehringer Ingelheim Co., Ltd, Hyogo, Japan

Background/Purpose: In vivo detection of pathological insults dur-
ing early stages of rheumatoid synovitis is essential to allow early anti-
inflammatory treatment and prevention of joint destruction. Several PET
(positron emission tomography) studies have been reported using ['*F]ftuo-
rodeoxyglucose (['*F]JFDG); however, ['*F]FDG is not a biomarker specific
for inflammation. We undertook this study to investigate whether rheumatoid
synovitis pathology and the efficacy of therapies can be visualized by PET
tracers specific for the inflammatory process.

Methods: During early stages of a collagen-induced experimental rat
model of rheumatoid arthritis, we performed in vivo imaging using the PET
tracer (R)-[''C]PK 11195, which binds to the translocator protein (TSPO; also
known as peripheral-type benzodiazepine receptor (PBR)), and the newly



developed PET tracer [''C]Ketoprofen, used for cyclooxygenase (COX)
imaging.

The rat model of arthritis was induced with an emulsion of complete
Freund’s adjuvant and type II collagen injected intradermally at the base of
the tail. Therapy of the disease was carried out with the anti-TNFa blocker
ENBREL® (Etanercept, Pfizer Co. Ltd., Japan). Paw swelling was scored as
an indicator of disease severity. After three weeks, the rats were injected with
50 MBq (R)-[''C]PK 11195 or [''C]Ketoprofen and then scanned for 90 min
using a small-animal PET system “microPET®.” Regions of interest for each
hind paw were drawn on the summed (R)-[''CJPK 11195 or [''C]Ketoprofen
image and a standardized uptake value (SUV) was calculated. After PET
imaging, the hind paws were removed and fixed in formaldehyde for
immunostaining.

Results: We observed that (R)-[''C]PK11195 and [''C]Ketoprofen up-
take on inflamed paw PET scans was significantly higher than control. The
immunostaining intensity for COX-2 and TSPO were especially strong on
macrophages and osteoclasts. The resulting data showed a correlation analysis
between SUV and paw swelling. As compared with results from a parallel
PET study with ['*F]JFDG, both tracers accumulated much more specifically
to the region where inflammation was occurring. However, after treatment of
ENBREL, (R)-[''C]PK11195 uptake in inflamed regions did not change
compared with the untreated group. Supporting this result, the intensity of
immunostaining for TSPO also showed no change in joint sections.

Conclusion: In conclusion, we developed PET imaging techniques for
arthritis using (R)-[''CJPK11195 and [''C]Ketoprofen. We speculate that
monocyte-lineage cells remain in the inflamed region after anti-TNFa
treatment, but reduce their exlpression of cyclooxygenase, which causes pain.
Consequently, by using (R)-["'C]PK11195 and ["'C]Ketoprofen, noninvasive
in vivo PET imaging for rheumatoid synovitis can provide diagnostic
evidence of early synovitis and allow monitoring of inflammatory cell activity
during treatment.
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Pre-Clinical Bioimaging in a Mouse Model of Rheumatoid Arthritis.
Michelle Terna', Karen Smith', Kirsty Ross?, Gordon Meiklejohn', Pasquale
Maffia®, James M. Brewer®, lain B. McInnes® and Paul Garside®. '"MD
Biosciences, Glasgow, United Kingdom, *University of Strathclyde, Glas-
gow, United Kingdom, *University of Glasgow, Glasgow, United Kingdom

Background/Purpose: The early detection of changes to molecular
pathways underlying Rheumatoid Arthritis (RA) is a key goal in Rheumatol-
ogy. However, the standard disease scoring methods employed in the standard
mouse model of RA, Collagen Induced Arthritis (CIA) cannot adequately
quantify cellular or molecular processes. Here, we show that biofluorescence
imaging can track in vivo processes contributing to disease and allow
comparisons to be made of therapeutic drug efficacy earlier in disease
progression.

Methods: The mouse CIA model was induced in 6-8 week old male
DBA/1 mice. From Day 17 of the study, n=5 mice per group were
administered either PBS, 1mg/kg Dexamethasone or 1 mg/kg Methotrexate
intraperitoneally (IP), 5 days per week until the termination of the study on
Day 56. Cathepsin activity as measured in vivo by administering the protease
activatable Near Infra Red Fluorescent probe ProSense 680 (ex/em: 680/
700nm), 24 hours prior to biofluorescence imaging on Days 10, 28, 42 and 56.
On the selected days, mice were anaesthetised using Hypnoval and Cathepsin
activity in all paws was directly visualised and quantified using the Kodak
FXPRO In Vivo imaging unit. Regions of interest were applied to each paw
for each animal and the mean fluorescence intensity units quantified for each
animal using Carestream Molecular Imaging software. The mean MFI units
for each group could then be determined. Statistical analysis was performed
using ANOVA followed by Tukey post-hoc analysis (Winstat).

Results: We recorded an increase in cathepsin activity in CIA animals
treated with PBS (351 MFI units + 44.2) which was significantly reduced at
day 28 in both Dexamethasone (232 MFI units = 10.5) and Methotrexate
treated groups (247 MFI units + 10.4; p<<0.05). While both drugs signifi-
cantly reduced cathepsin activity on days 28, Dexamethasone values were
significantly reduced (181 MFI units = 6.6) compared to those of the
Methotrexate-treated mice on day 42 (257 MFI units * 19.3 ). Furthermore,
biofluorescence demonstrated significant differences between vehicle-treated
and drug-treated groups at earlier times than conventional scoring, which did
not distinguish significant differences between these groups until day 31.

Conclusion: In vivo biofluorescent imaging is a non-invasive, non-toxic
modality which permits us to quantify molecular changes in disease-relevant
sites over time in the same animal, thus allowing us to distinguish the effects
of drug treatments earlier in disease progression. These studies provided

information rich data from all paws in each animal at each time point, in
comparison to time consuming procedures such as histological scoring where
only a small cross section of tissue can be analysed at the end of the study. In
vivo imaging allows researchers to monitor disease progression over time and
can inform when the best time point would be to commence drug treatment
and ultimately determine which drugs are suitable for movement into clinical
trials.
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Development of Contrast Enhanced Ultrasound Imaging and Quantifi-
cation of Lymphatics in Draining Lymph Nodes of WT and TNF-Tg
Mice with Inflammatory Arthritis. Yawen Ju', Ronald Wood?, Lianping
Xing', Christopher T. Ritchlin® and Edward M. Schwarz'. 'University of
Rochester, Rochester, NY, *University of Rochester School of Medicine and
Dentistry, Rochester, NY

Background/Purpose: Lymphatic drainage is an important mechanism
to decrease inflammation in arthritis. Studies in mice have demonstrated that
efferent lymph nodes (LN) with great draining capacity expand during a
prolonged asymptomatic phase, and then suddenly collapse during arthritic
flare. Since lymphatic flow and LN dynamics may be important biomarkers
of arthritis flare, we developed in vivo ultrasound imaging methods to study
popliteal lymph nodes (PLN) in normal (WT) and TNF-Tg mice with ankle
arthritis. We examined PLNs before and after administration of saline or
microbubble ultrasound contrast agents for clinical echocardiography.

Methods: TNF-Tg mice with expanding (4-month-old) or collapsed
(8-month-old) PLN, and WT controls were anesthetized, and PLN were
evaluated with a high-resolution small-animal ultrasound system (Visu-
alsonics 770 with 704 scanhead). Three-dimensional images of the PLN
and surrounding fat pad were acquired before and 7, 30 and 60min after
saline or DEFINITY (Lantheus Medical Imaging) injection into the
ipsilateral footpad. The mean signal intensity of the fat pad (FPsi) was
computed using Amira software (TGS/Mercury Computer Systems). We
quantified PLN volume via direct 3D segmentation at all time points.
Lymphatic vessels in the PLN were segmented to derive the lymphatic
volume (LV) at all time points; vessels were defined as regions with
greater signal intensity than FPsi.

Results: In both WT and TNF-Tg mice with expanding PLN <5%
change in FPsi was measured within animals, demonstrating the remark-
ably consistent echogenic signal of this tissue, and its appropriateness for
normalization in longitudinal studies. Only a small change in LV signal
intensity following DEFINITY injection was observed despite a 4-fold
change in LV (0.01 to 0.04mm?) and a 22% increase in PLN volume in
WT; and a 2-fold increase in LV (0.09 to 0.18mm?) and 34% increase in
PLN volume in TNF-Tg mice. While similar increases in PLN volume
were observed after saline injections, this treatment resulted in the loss of
echogenic signal in PLN such that LV could not be defined. Similarly,
collapsed PLN in the older TNF-Tg mice contained no regions with a
signal greater than FPsi. Thus, their LV could not be calculated. There was
also no change in PLN volume following footpad injection of either
DEFINITY or saline, consistent with the known lack of afferent lymph
flow to collapsed PLN.

Conclusion: We demonstrate the feasibility of phenotyping the
lymphatic drainage function of murine PLN efferent in normal and
arthritic joints via in vivo 3-D ultrasound imaging. The use of echogenic
contrast vs. saline was found to be critical for segmenting the lymphatic
vessels within the node, but similar changes in expanding PLN volume are
detectible following injection of either agent. Since no changes in
collapsed PLN are detected following injection with either agent, we find
that dynamic ultrasound imaging following saline injection into afferent
tissue is a translational, cost-effective, and minimally invasive approach
for phenotyping draining lymph node function. Lymphatic drainage
measured with ultrasound serves as a biomarker of erosive inflammatory
arthritis progression in mice, and potentially in humans.
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In Vivo Profiling of the Disease-Inducible Promoters Serum Amyloid A3
and S100 Calcium Binding Protein A8 for Personalized Gene Therapy in
Arthritis. Eline A. Vermeij, Onno J. Arntz, Peter L.E.M. van Lent, Wim B.
van den Berg and Fons A.J. van de Loo. Radboud University Nijmegen
Medical Centre, Nijmegen, Netherlands

Background/Purpose: Local intra-articular gene therapy for arthritis,
with the use of disease-inducible promoters, represents a promising alterna-
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tive for coping with side effects of the conventional treatments. These
disease-inducible promoters react to transcription factors that are released
during inflammation and therefore only produce a reporter (luciferase) or
therapeutic protein when necessary. Previously, we developed lentiviral based
disease-inducible promoter reporters with a computational approach by
selecting suitable promoters from endogenous genes differentially regulated
in inflamed synovium of collagen-induced arthritis mice (Geurts et al., 2009).
Two of those promoters are the Saa3 and S100a8. Saa3 stands for Serum
Amyloid A3, which is an acute phase protein released during inflammation.
S100a8 is a member of the alarmins, which induces signaling cascades and
triggers the immune system. We have elucidated the kinetics of these two
promoters in an acute arthritis model to validate the use of these promoters in
gene therapy.

Methods: The kinetics of the two promoter reporter constructs were
evaluated in-vivo by bioluminescent imaging in the streptococcal cell wall
(SCW)-induced arthritis model. An acute joint inflammation was induced 4
days after lentivirus injection by intra-articular injection of S. pyogenes. At
pre-defined time points after SCW injection, mice were injected with
luciferin. The luciferin is converted into visible light by the luciferase that is
produced under control of one of the promoters. Using a sensitive CCD
camera (IVIS Lumina, Caliper Life Sciences, USA) the visible light was
detected and luciferase activity was quantified. Neutrophil elastase activity
(neutrophil influx) and cathepsin activity (macrophage activity) at day 1 and
4 after SCW injection was measured in vivo by using an activatable
fluorescent probe (PerkinElmer Inc., USA). Histological sections of the knee
joints were made and scored for cell influx and synovitis. gPCR was
performed on synovial tissue to measure endogenous gene expression of the
Saa3 and S100a8 genes.

Results: The Saa3 promoter was strongly upregulated (120 fold) at day
one of SCW arthritis, and subsided afterwards, following the course of
neutrophil exudation as shown by both histology and fluorescent in vivo
imaging (neutrophil elastase activity was 5 times higher at day 1 compared to
day 4). The endogenous synovial Saa3 gene expression showed the same
profile. The S100a8 promoter peaked (20 fold) at day 4 of SCW arthritis,
following the course of synovitis (inflammation of the synovium) and
cathepsin activity. However, the S100a8 promoter activity did not follow the
endogenous S700a8 gene expression, which also peaked at day 1 probably
due to the infiltration of S100a8 expressing neutrophils, which are not targeted
by the lentivirus.

Conclusion: This study showed that the Saa3 promoter is a suitable
promoter for gene therapy targeting the acute joint inflammatory process,
whereas the S/00a8 promoter is a good candidate for gene therapy in
immunologically mediated joint inflammation where macrophages play a
more dominant role.
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Molecular Imaging of Rheumatoid, Psoriatic and Osteoarthritis in the
Hand. Abhijit J. Chaudhari', Andrea Ferrero?, Felipe Godinez?, Kai Yang',
John M. Boone', Michael H. Buonocore', John C. Hunter', David K.
Shelton', Rosalie Hagge', Steven W. Falen®, Ruth D. Tesar’, Stanley M.
Naguwa', Nancy E. Lane', Siba P. Raychaudhuri* and Ramsey D. Badawi'.
'UC Davis School of Medicine, Sacramento, CA, “University of California
Davis, Davis, CA, *Northern California PET Imaging Center, Sacramento,
CA, “Sacramento VA Medical Center/ UC Davis School of Medicine,
Mather, CA

Background/Purpose: An extremity scanner capable of sequentially
performing high resolution 3D molecular imaging by positron emission
tomography (PET) and 3D anatomical imaging by X-ray computed
tomography (CT) has been built by our group. This system is the first of
its kind. We report our initial experience in using this system for
(1) assessing metabolic activity (hence, inflammation) in Rheumatoid
Arthritis (RA), Psoriatic Arthritis (PsA) and Osteoarthritis (OA) of the
hand, (2) monitoring early response to anti-TNF-alpha therapy in RA, and
(3) characterizing bone remodeling (osteoblastic) activity in early OA.

Methods: Eight patients (5 with RA, 2 with PsA, all starting
etanercept, and 1 with early OA) were recruited. Three RA patients also
had OA. The RA and PsA patients were administered the radiotracer
fluorodeoxyglucose ('*F-FDG) and were scanned at 80 * 5 min post-
injection. The scan lasted 13 min. All RA patients were scanned at
baseline and at 1 month after initiation of etanercept therapy. Changes
from baseline in regions of high metabolic activity were documented from
PET/CT images. The PsA patients have only been scanned at baseline to
date. The patient with early OA was administered the radiotracer sodium

fluoride (*®F-NaF) and was scanned at 105 min post-injection. Images for
all patients were read by consensus by three radiologists.

Results: Detailed 3D quantitative maps of molecular activity and
anatomy were produced by the extremity system. Baseline scans in RA
patients showed classic symptoms such as inflammation in the carpal
synovium, the pisiform-triquetral compartment, at the thumb CMC
joint (from OA) and at sites of erosions. In responders to etanercept (3
patients) as determined by a routine 3-month clinical exam, a reduction of
>30% in maximum PET signal in the carpal synovium and pisiform-
triquetral compartment was observed at 1 month. An increase of >20% at
1 month was observed in clinical non-responders (2 patients). In the PsA
patients, enthesitis and inflammatory activity in the nail bed were noted at
baseline and can be quantified. In the patient with early OA, high bone
remodeling activity was identified at sites of subchondral cysts and the
thumb CMC joint, although only very early joint space narrowing was
clinically noted.

Conclusion: Our initial studies show that high resolution PET/CT
molecular imaging biomarkers can potentially provide novel means for
documenting the pathogenesis or RA, PsA and OA in the hand. Extremity
PET/CT may prove to be a useful tool for early monitoring of response to
anti-TNF-alpha inhibitor or other newer therapies.

ACR Poster Session A
Metabolic and Crystal Arthropathies I:
Pathogenesis, Epidemiology, and Diagnosis
Sunday, November 6, 2011, 9:00 AM—6:00 pm
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Daily Intake of Skim Milk Powder Enriched with Glycomacropeptide
and G600 Milk Fat Extract May Reduce Frequency of Gout Flares;
Results From a Randomized, Controlled Trial. Nicola Dalbeth!, Ruth
Ames', Gregory Gamble', Anne Horne', Sumwai Wong', Barbara Kuhn-
Sherlock?, Alastair MacGibbon?, Fiona M. McQueen', Ian R. Reid" and Kate
Palmano®. 'University of Auckland, Auckland, New Zealand, *Fonterra
Research Centre, Palmerston North, New Zealand

Background/Purpose: Dietary modification is frequently recommended
as a strategy for prevention and treatment of gout. Longitudinal observational
studies have shown a clear inverse relationship between low fat dairy intake
and risk of developing gout. Previous laboratory studies have identified two
dairy fractions, glycomacropeptide (GMP) and G600 milk fat extract (G600),
with anti-inflammatory effects in models of acute gout. The aim of this
proof-of-concept clinical trial was to test the hypothesis that daily intake of
skim milk powder (SMP) enriched with GMP and G600 can prevent gout
flares.

Methods: This was a three month randomized, double blind controlled
trial of milk products for prevention of gout flares. One hundred and twenty
patients with recurrent gout flares were randomized to one of three arms;
lactose powder control, SMP control, or SMP enriched with GMP and G600
(SMP/GMP/G600). Each intervention was a cream-coloured powder admin-
istered daily as a 250ml vanilla flavoured shake. The primary endpoint was
change in the frequency of gout flares using a daily flare diary measured
monthly for three months.
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Results: The frequency of gout flares reduced in all three groups over the
three month study period compared with baseline. Over the three month study
period there was a significantly greater reduction in gout flares in the
SMP/GMP/G600 group (Figure, ANCOVA p,,..,=0.039, Tukey post hoc
test compared with lactose control p:0.0423. lgollowing treatment with
SMP/GMP/G600 over the three month period, greater improvements were
also observed compared with controls in pain and fractional excretion of uric
acid, with a trend to greater improvement in tender joint count. Similar
adverse event rates and discontinuation rates were observed between the three

groups.
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Figure. Primary endpoint: change in number of flares from baseline. ANCOVA
analysis includes baseline flare frequency as a covariate. Data are presented as mean
(95% CI).

Conclusion: This is the first reported controlled trial of a dietary
intervention in patients with gout, and suggests that SMP enriched with GMP
and G600 may reduce the frequency of gout flares.
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Validation of the Measurement of Tophi with Magnetic Resonance
Imaging As An Outcome Measure for Chronic Gout. Fernando Perez-
Ruiz', Aranzazu Urresola?, Diana Gorostiza® and Begofia Canteli*. 'Hospital
De Cruces, Baracaldo, Spain, *Radiology Division. Hospital de Cruces.,
Baracaldo, Spain, *Radiology Division, Hospital de Cruces, Baracaldo, Spain,
“Radiology Division. Hospital de Cruces, Baracaldo, Spain

Background/Purpose: Magnetic Resonance Imaging (MRI) has not yet
fully validated to measure tophi in patients with gout. This study intends to
validate MRI for the measurement of tophi in the knee joint fulfilling the
OMERACT filter.

Methods: Digital images from 41 RNM procedures of knee joints were
stored in a prospective study in 19 patients with tophaceous gout, 28 at
baseline (3 bilateral), and 13 during follow-up (1 bilateral) while on
urate-lowering therapy in a prospective, open study approved by the Ethics &
Investigation Committee. All patients had crystal-proven gout, synovial fluid
samples obtained from the knee joints.

After completion of the study, images were retrieved and evaluated twice
in a randomized, blinded fashion by two observers, readings being separated
by a 3-month period. Lateral-lateral (LL), anterior-posterior (AP) and cranial-
caudal (CC) maximal diameters were measured for every tophus from the
best imaging sequence. Both baseline and follow-up images were used for
intra-reader and inter-reader accuracy. Reduction of tophi was assessed in the
LL, AP, and CC diameters, changes being corrected by time exposed to ULT
in months, the smallest detectable change (SDC) was estimated as twice the
standard deviation of the difference of the averages of the measurements, and
effect size with Guyat's method.

Results: One hundred and four tophi were evaluated, means being 13, 20
and 26 mm for LL, AP, and CC diameters respectively. Concordance for
detection of tophi was observed in 101/104 tophi (96.7%). Inter-observer
intra-class correlations (ICC) were 0.96, 0.92, and 0.92 for LL, AP, and CC
measurements respectively. Intra-reader ICC was 0.98, 0.98, and 0.95 for LL,
AP, and CC measurements respectively. SDD were 1.9 mm (14%), 3.3 mm
(16%), and 4.0 mm (19%) for LL, AP, and CC maximal diameters
respectively. Effect size was 1.52, 0.82, and 0.87 for LL, AP, and CC
diameters respectively. Regression models showed that the greater the
maximal diameter (LL) at baseline (R> = 0.23) and the lower the average
serum urate while on treatment (R> = 0.31) were independently associated
with greater reductions in measurement (overall model R? = 0.52).

Conclusion: Measurement of tophi diameters with MRI of the knee joint
has shown to be reproducible and sensible to change, especially the LL
diameter. MRI deserves further investigation in randomized, controlled
clinical trials as an outcome measure for patients with tophaceous gout
undergoing urate-lowering therapy.
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Detection of Periarticular Urate Deposits with Dual Energy Computed
Tomography in Patients with Acute Gouty Arthritis. Juergen Rech',
Michael Lell', Jochen Wacker', Georg Schett’ and Bernhard Manger'.
'University of Erlangen-Nuremberg, Erlangen, Germany, “Department of
Internal Medicine 3 and Institute for Clinical Immunology, University of
Erlangen-Nuremberg, Erlangen, Germany

Background/Purpose: To evaluate the diagnostic utility of a dual energy
CT (DECT) scan in the assessment of periarticular sodium urate depositions
in patients with acute arthritis with clinical or laboratory parameters sugges-
tive for a gout attack.

Methods: 14 consecutive patients with signs and symptoms of an acute
gout attack were included. DECT using two X-ray tubes with energies of 80
kV and 140 kV of the involved joint regions was performed. The obtained
datasets were analysed using a three-dimensional material decomposition
algorithm allowing colour coded visualization and differentiation of sodium
urate (green) from calcium (purple).

Results: 11 of 14 patients with acute gouty arthritis without any clinical
evidence of gout tophi had periarticular or peritendinous sodium urate
deposits detectable by DECT. Typical locations of these deposits were ankle
joints, metatarsals and at tendon insertion sites (quadriceps, patellar, and
Achilles tendons).

Conclusion: A substantial proportion of patients with acute gout attacks
have tissue deposits of sodium urate detectable by DECT despite the absence
of tophi. This method is helpful for the detection of subclinical tophaceous
gout and may be of significant diagnostic value in a setting of undifferentiated
mono- or oligoarthritis.
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Effects of Monosodium Urate Crystals on Chondrocyte Viability and
Function; Implications for Development of Cartilage Damage in Chronic
Gout. Ashika Chhana, Karen E. Callon, Bregina Pool, Dorit Naot, Gregory
Gamble, Michael Dray, Fiona M. McQueen, Jillian Cornish and Nicola
Dalbeth. University of Auckland, Auckland, New Zealand

Background/Purpose: Chondrocytes are important mediators of carti-
lage degradation in common arthropathies, including osteoarthritis and
rheumatoid arthritis. In gout, focal cartilage damage occurs within the joint at
sites of monosodium urate monohydrate (MSU) crystal deposition. We
hypothesized that interactions between chondrocytes and MSU crystals
contribute to cartilage damage in chronic gout. In this study we investigated
the effects of MSU crystals on chondrocyte viability and function.

Methods: MSU crystals were prepared by recrystallisation of uric acid.
Cultures of primary human chondrocytes were prepared from macroscopi-
cally normal cartilage obtained from patients undergoing knee or hip
arthroplasty. These cells were cultured under non-adherent conditions using
tissue culture plates coated with poly-(2-hydroxyethyl methacrylate).
PicoGreen and alamarBlue assays were used to assess chondrocyte viability
following culture with MSU crystals. Quantitative real-time PCR was used to
determine changes in gene expression in chondrocytes cultured with MSU
crystals. The clinical relevance of our in vitro data was further assessed in
toluidine blue stained cartilage samples from patients with gout.

Results: MSU crystals reduced chondrocyte viability in a dose-dependent
manner (Figure). The reduction of chondrocyte viability was specific to MSU
crystals, as soluble uric acid did not alter cell viability. The effects of MSU
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crystals on chondrocyte viability were unaltered by the addition of high levels
of serum. Culture with MSU crystals reduced mRNA expression of type II
collagen and increased mRNA expression of degradative enzymes such as
matrix metalloprotease-13 (MMP-13) and A disintegrin and metalloprotei-
nase with thrombospondin motifs (ADAMTS)-4 and ADAMTS-5. In carti-
lage samples from patients with gout, cartilage adjacent to tophus was highly
disordered with loss of normal architecture and reduced proteoglycan stain-
ing.
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Figure.  Effect of MSU crystals on primary human chondrocyte viability. Cell
viability was assessed in the alamarBlue assay following 24 hours of culture with
MSU crystals. Data shown are mean (SEM); one-way ANOVA (P<0.0001) with
post hoc Dunnett’s test *p<<0.05, **p<<0.001 versus control (no MSU crystals).

Conclusion: These data indicate that interactions between MSU crystals
and chondrocytes may contribute to focal cartilage damage in chronic gout
through reduction of chondrocyte viability and promotion of a catabolic state.
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Confirmation of Association of Urate Transporter SLC1741 (NPTI) with
Gout At a Genome-Wide Level of Significance. Tony R. Merriman',
Amanda Phipps-Green', Murray Cadzow', Ruth Topless', Marilyn E. Mer-
riman', Gregory T. Jones', Andre M. van Rij', Nicola Dalbeth® Peter J.
Gow?, Andrew Harrison*, John Highton®, Peter B. B. Jones®, Lisa K. Stamp’
and Jade E. Hollis-Moffatt'. "University of Otago, Dunedin, New Zealand,
2University of Auckland, Auckland, New Zealand, *Middlemore Hospital,
Auckland, New Zealand, “Hutt Hospital, Lower Hutt, New Zealand, *Univ of
Otago Med Sch, Dunedin, New Zealand, “Waikato Clinical School, Waikato
Hospital, Hamilton, New Zealand, ’University of Otago, Christchurch,
Christchurch, New Zealand

Background/Purpose: The major risk factor for gout is hyperuricemia.
Two major gout-causing genes have been identified, SLC249 and ABCG?2, as
a consequence of genome-wide association scanning for genetic variants
controlling serum urate levels. Genetic variants within SLC1741, which
encodes for a renal urate transporter, sodium dependent transporter 1 (NPT1)
have also been identified as controlling serum urate levels. Variations within
SLC17A1 have been convincingly associated with serum urate concentrations
in Caucasian. Despite this, evidence for association with gout in Caucasian is
equivocal, with P=0.013 in one study (Yang et al. Cardiovasc Circ Genet
2010;3:523-30) and P=0.68 in a second study (Stark K et al. PLoS One.
2009;4:¢7729). This may be because of the method of ascertainment of gout,
self-report or use of gout drugs (allopurinol, colchicine, probenecid), without
exclusion of cases taking diuretics. Here, we aimed to investigate the effect of
SLC17A1 on gout risk in three population groups; Eastern Polynesian (New
Zealand Maori and Cook Island), Western Polynesian (Samoa, Tonga, Niue)
and Caucasian. )

Methods: Genotyping of rs//83201 was done using TagMan SNP
genotyping assays, across Caucasian (421 cases, 1228 controls) and Polyne-
sian (combined 551 cases and 518 controls) sample sets. Cases, recruited
within New Zealand, were ascertained by American College of Rheumatol-
ogy criteria, with exclusion of cases taking diuretics. Caucasian genotypes
were combined with the publically-available Framingham Heart Study (67
cases, 4712 controls), with cases ascertained by self-report and use of gout
medication, and exclusion of cases taking diuretics. Stratification owing to
admixture in the Polynesian samples was controlled for using genomic
control markers and STRUCTURE/STRAT software.

Results: Association was identified between rs//83201 and gout in the
Caucasian and Eastern Polynesian, but not Western Polynesian, sample sets
(OR =0.67,P = 1.4 X 10" 7; OR = 0.65, PGenomicconmor = 0-02; and OR =
0.70, PGenomiccontrol = 0-17, respectively). Mantel-Haenszel meta-analysis of
all sample sets confirmed association of rs/783201 with gout at a genome-
wide level of significance (OR = 0.67, P =1.4 X 107 '").

Conclusion: We have convincingly associated SLC1741 with gout in
Caucasian, and provide evidence for association in NZ Eastern Polynesian. A
P by meta-analysis less than the genome-wide cut-off (P < 5X107%)
confirms SLC17A3 as just the third locus associated with gout, after SLC249
and ABCG2.
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Association with Gout of PDZKI Variants That Influence Metabolic
Traits and Serum Urate Levels. Tony R. Merriman', Nicola Dalbeth?, Jade
E. Hollis-Moffatt', Amanda Phipps-Green', Ruth Topless', Marilyn E.
Merriman', Peter J. Gow?®, Andrew Harrison®, John Highton®, Peter B. B.
Jones®, Lisa K. Stamp” and Sara Altaf'. 'University of Otago, Dunedin, New
Zealand, *University of Auckland, Auckland, New Zealand, *Middlemore
Hospital, Auckland, New Zealand, “Hutt Hospital, Lower Hutt, New Zealand,
*Univ of Otago Med Sch, Dunedin, New Zealand, *Waikato Clinical School,
Waikato Hospital, Hamilton, New Zealand, “University of Otago,
Christchurch, Christchurch, New Zealand

Background/Purpose: Hyperuricemia is an independent risk factor for
the development of gout. Gout is associated with obesity, insulin resistance,
type 2 diabetes and cardiovascular disease. Genome wide association studies
have identified variants in PDZK] that regulate serum urate levels (Yang et al.
Cardiovasc Circ Genet 2010;3:523-30), and PDZK variants have also been
associated with the metabolic syndrome (Junyent M et al. J Nutr 2009;139:
842-8). However, despite influencing serum urate levels at a genome-wide
level, there was no evidence for association with gout in 1,100 cases and
27,183 controls (Yang et al. 2010). This may be due to the inclusion of cases
taking diuretics. Significantly, the same allele of PDZK] variant rs1967017
that is associated with increased serum urate levels is associated with reduced
blood pressure (van der Harst et al. Hum Mol Genet 2010;19:387-92). Our
aim was to use a case-control approach to examine the effects of PDZKI
variants on the risk of gout development in New Zealand (NZ) in sample sets
with cases taking diuretics excluded.

Methods: Patients were 328 Caucasians, 280 Eastern Polynesian (NZ
Maori and Cook Island), and 249 Western Polynesians (Tonga, Samoa, Niue,
Tokelau). Controls were 641 Caucasians, 348 Eastern Polynesians, and 144
Western Polynesians. Cases, recruited within New Zealand, were ascertained
by American College of Rheumatology classification criteria, with exclusion
of cases taking diuretic medication. Caucasian genotypes were combined with
the publically-available Framingham Heart Study (FHS; 67 cases, 4712
controls) and Atherosclerosis Risk in Communities Study (ARIC; 153 cases,
6969 controls), with exclusion of cases taking diuretics with gout ascertained
by self-report and use of gout medication for FHS and self-report for ARIC.
Three PDZK1 variants (rs11576685, rs1284300, rs1967017) were genotyped
using Tagman. The variants were tested for association using the Mantel-
Haenszel method of meta-analysis.

Results: All variants were significantly associated with gout: 7511576685,
OR = 0.53 [0.34-0.82], P = 0.004; rs1284300, OR = 0.74 [0.59-0.93]. P =
0.009; rs1967017, OR = 1.23 [1.09-1.40], P = 0.001. There was no
evidence for heterogeneity — all Breslow-Day P values were greater than 0.09.

Conclusion: The direction of association with gout of 151967017 is
consistent with that previously reported for control of serum urate levels.
None of the variants exhibit any intermarker linkage disequilibrium, implying
the existence of multiple gout risk variants within the PDZK1 locus. These
results suggest that PDZK1 not only influences metabolic traits and serum
urate levels, but also gout.
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Gouty Enthesopathy: An Important Pattern of Uric Acid Deposition in
Difficult to Diagnose Gout. Hailong Wang', Katrina N. Glazebrook?,
Steven J. Kavros®, Clement J. Michet', Stephen P. Merry’, Naveen S.
Murthy', Bharath Manu Akkara Veetil', John M. Davis III', Thomas G.
Mason II*, Kenneth J. Warrington', Nisha J. Manek', Tanaz A. Kermani',
Deana D. Hoganson', A. Kirstin Bacani', Cynthia H. McCollough? and Tim
Bongartz'. "Mayo Clinic, Rochester, MN, “Rochester, MN, *Mayo Clinic,
Rochester, 4Mayo Clinic Rochester, Rochester, MN
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Background/Purpose: One of the major obstacles to effective and timely
management of gout is a high error rate in diagnosis, resulting in misdirected
investigations and inappropriate treatment. As part of a study which evaluated
the diagnostic yield of dual energy computed tomography (DECT) scanning
for diagnosing gout, we have establish a cohort of patients with suspected
gout based on clinical presentation but negative polarizing microscopy results.
In a high number of these patients, we found imaging evidence of monoso-
dium urate (MSU) deposition, supporting a diagnosis of gout. We set out to
characterize the locations of MSU deposition in these difficult to diagnose
patients in order to understand why initial routine testing (polarizing micros-
copy of synovial fluid) did not reveal intraarticular MSU crystals.

Methods: We prospectively included patients who had clinically sus-
pected gout but from whom an appropriate specimen for analysis either could
not be obtained, or polarizing microscopy was negative for the presence of
MSU crystals. All patients underwent dual source, dual energy (80 and 140
kVP) CT scanning of the aspirated joint. Images were classified as positive or
negative for MSU deposits and sites of MSU deposition were characterized.

Results: 42 patients in whom gout was considered as a possible diagnosis
were included in our cohort. In these individuals, DECT scanning revealed
evidence of uric acid deposition in 19 cases (45.2%).Entheses were a common
location for uric acid deposition in patients with a previously negative
aspiration: overall, 11 (57.9%) of the 19 patients with DECT evidence for
gout did have tophaceous deposits seated in the Achilles tendon, plantar
fascia, patellar tendon or triceps tendon insertion site. In the majority of
patients with gouty enthesopathy, entheseal involvement was either isolated
or occurred in combination with pertendinous involvement. Only 3 out of 11
patients with enthesopathy demonstrated additional deposits involving the
joint space or capsule.

Conclusion: Gouty enthesopathy is a common pathology in patients
whose clinical presentation is suspicious for gouty arthritis but synovial fluid
analysis fails to demonstrate MSU crystals. The predominance of entheseal/
tendinous MSU deposits and the frequent lack of associated MSU deposition
in the actual joint space/capsule may explain the negative aspiration results in
these patients. Our findings suggest that gouty enthesitis should be included
in the list of differential diagnoses when evaluating patients with clinical
inflammatory arthritis/periarthritis who do have risk factors for gout. In these
patients, the diagnosis of gout should not be dismissed even if the synovial
fluid aspiration is negative for MSU crystals. DECT appears to be a valuable
diagnostic test in this subgroup of patients to confirm the presence of MSU
deposition in periarticular structures.
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Serum Uric Acid Concentration and Physical Activity: the National
Health and Nutrition Examination Survey 2003-2004. Tony Ning', Carl
Pieper?, Virginia Byers Kraus', William E. Kraus® and Kim M. Huffman'.
'Division of Rheumatology, Department of Medicine, Duke University
Medical Center, Durham, NC, Duke Pepper Center, Durham, NC

Background/Purpose: Physical activity improves cardiovascular risk
and associates with reduced mortality, but the impact of physical activity on
hyperuricemia or chronic gout is unclear. Since uric acid and insulin compete
for renal excretion and exercise improves insulin resistance, physical activity
has the potential to modify hyperuricemia. We hypothesized that amounts of
physical activity would be inversely related to uric acid concentrations.
Specific Aims: Our aim was to determine the relation between uric acid and
objectively-measured physical activity.

Methods: As part of the 2003—4 Continuous National Health and
Nutrition Examination Survey (NHANES), serum uric acid concentrations
were measured via a colorimetric enzymatic assay, and seven days of physical
activity were assessed using Actigraph accelerometers (n=3840; ages 20—85
years). Accelerometer counts, reflecting activity intensity over a one minute
epoch, were used to determine bouts of exercise or total accumulated amounts
of (metabolic equivalents [met]) physical activity. After accounting for
sample weights, Pearson correlations were used to relate uric acid and
physical activity with and without adjustments for age, gender, BMI, and
creatinine.

Results: Uric acid was not related to moderate (r=—0.0074; p=0.64) or
vigorous-intensity (r=—0.019; p=0.24) exercise bouts. However, while there
was a direct relationship at high intensity [high met/hrs, r=.160 (p<<.0001)],
uric acid was inversely related to total physical activity at low and moderate
intensities [low met/hrs, r=—0.17 (p<<.0001); moderate met/hrs, r=—0.056
(p=<€0.0001)]. When accounting for age, gender, BMI, and creatinine, these
relations were not significant. Male gender (r=—0.25, p<<.0001) a lower BMI
(r=—0.18, p<.0001), as well as being younger in age (r=—0.33, p<<.0001)
were predictors of increased time in higher physical activity.

Conclusion: In a nationally representative sample of US adults, uric acid
was directly related to total low and moderate intensity physical activity but
not bouts of exercise. Disappearance of these relations after adjusting for age,
gender, BMI and creatinine suggests that these covariates mediate physical
activity and uric acid relationships. These relations might be useful in
determining how physical activity can improve gout.
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Serum Procalcitonin Could Be a Useful Serologic Marker for the
Differential Diagnosis Between Acute Gouty Attack and Bacterial Infec-
tion. Sang Tae Choi and Jung-Soo Song, Chung-Ang. University College of
Medicine, Seoul, South Korea

Background/Purpose: Acute gouty attack is an inflammatory condition
secondary to a high concentration of uric acid in the blood. It is usually
characterized by redness, tenderness, swelling and systemic or localized fever.
These features and laboratory findings, including leukocytosis, elevation of
serum erythrocyte sedimentation rate (ESR) or C-reactive protein (CRP)
levels, are similar to those of infectious diseases. Moreover, there were many
cases in which serum uric acid levels were not elevated in the acute gouty
attack state, which made the differential diagnosis of acute gouty attack
difficult. Procalcitonin is the precursor of calcitonin and increases in bacterial
or fungal infection. We investigated whether or not procalcitonin levels are
elevated in patients with acute gouty attack and the availability of those in
differential diagnosis between acute gouty attack and bacterial infection.

Methods: This cross-sectional study included 41 patients with acute
gouty attack and 75 age-matched patients with bacterial infection. The serum
samples were obtained from patients during the clinically active inflammatory
state. The mean duration from the development of acute gouty attack to blood
sampling was 2.9 = 2.3 days. Their serum levels of procalcitonin were
measured by enzyme-linked fluorescent assay (ELFA; BioMerieux SA,
France). Clinical and laboratory data were collected at the time serum samples
were obtained.

Results: Patients with acute gouty attack had significantly lower serum
procalcitonin levels than the patients with bacterial infection (0.078 = 0.066
ng/mL vs 5401 £ 14.982 ng/mL, p = 0.003). However, there were no
significant differences between these two groups in serum ESR, CRP levels,
white blood cell counts and segmented neutrophil counts. The ranges of
serum procalcitonin levels were from 0.05 to 0.33 ng/mL in the acute gouty
attack group and from 0.05 to 102.00 ng/mL in the bacterial infection group,
respectively. There was a larger number of patients in the acute gouty attack
group who had serum procalcitonin levels greater than the reference range
than in the bacterial infection group (11/41, 26.8 % vs 63/76, 82.9 %, p <
0.001). Serum uric acid levels were statistically elevated in patients with acute
gouty attack than those without it (7.50 = 1.89 mg/dL vs 5.02 = 1.89 mg/dL,
p < 0.001); however, the rate of patients whose serum uric acid levels were
below 6.0 mg/dL was 22.0% (9/41) among the acute gouty attack group.

Conclusion: Serum procalcitonin levels were lower in the acute gouty
attack group than in the bacterial infection group. The serum procalcitonin
level could be a useful serologic marker for the differential diagnosis between
acute gouty attack and bacterial infection.
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Gout Patient Burden Associated with Flares, Tophi, and Awareness of
Uric Acid Levels In US and EU. Puja Khanna', Anne-Kathrin Tausche?,
Anna Forsythe?, Amir Goren® and Dinesh Khanna'. 'University of Michi-
gan, Ann Arbor, MI, *Universititsklinikum Carl Gustav Carus an der
Technischen Universitit Dresden, Dresden, Germany, *Savient Pharmaceu-
ticals, Inc., East Brunswick, NJ, “KantarHealth, New York, NY

Background/Purpose: The prevalence of gout is increasing both in men
and post-menopausal women. Although serum urate (SUA) levels have been
associated with disease burden among gout patients, little research has
examined the impact of tophi and the number of acute gout attacks on
health-related quality of life (HRQOL), productivity, and healthcare resource
utilization.

Methods: Patients with self-reported gout (n = 620) in 2010 US and EU
National Health and Wellness Surveys (cross-sectional databases representa-
tive of French, German, Italian, Spanish, UK, and US populations) and the
Lightspeed Research Ailment panel: n = 338 (US) and 282 (EU) were
contacted. Respondents were categorized into mutually-exclusive groups
based on number of gout flares in the past 12 months (0, 1-2, 3, 4-5, 6+),
current presence of gouty tophus/tophi (yes, no), and SUA level awareness
(yes, no). Differences on HRQOL (SF-12v2), resource use (healthcare
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provider visits in last 6 months), and work and activity impairment were
examined using Chi-square tests and ANOVAs for categorical and continu-
ous variables, respectively.

Results: Majority of patients, 81.3% (n=504) were male, with mean
age of 60.9 years; 31.1% were untreated with urate lowering therapy. Of
51.5% (n=319) who were on allopurinol therapy, only 9.1% (n=29) used
allopurinol dose > 300mg, and 1.9% (n=6) used febuxostat. 75.6%
(n=469) reported experiencing an acute gout flare in the past 12 months,
and 12.3% (n=76) reported tophi. Among the 27.7% (n=172) of patients
who were aware of their SUA levels (<6mg/dL —10.0%, 6 — 8mg/dL
—12.1%, or >8mg/dL —5.6%), these levels correlated with number of
flares experienced in the past 12 months (», = 0.361) and number of tophi
currently present (r, =0.282), all p < 0.001. Patients reported greater
HRQOL burden with number of flares (see Table), and patients with tophi
vs. without reported lower SF-12v2 mental (MCS) (44.4 vs. 48.6) and
physical (PCS) component summary scores (36.9 vs. 41.1), plus lower
SF-6D utilities (0.64 vs. 0.71). They experienced greater overall work
productivity loss (40.2% vs. 21.2%), activity impairment (48.7% vs.
37.2%), and more provider visits (9.0 vs. 6.5), all p < 0.05. Patients aware
of SUA levels had higher PCS (42.3 vs. 39.9), p < 0.05. In multivariable
models, we predicted outcomes after adjusting for the tophi presence,
number of flares, age, gender, time since diagnosis, and smoking, presence
of flares (4+) were associated with MCS, PCS, and SF-6D decrements,
plus activity impairment (all p < 0.05).

Table.
Number of self-reported flares in past 12 months
0/Unknown 1to2 3 4t05 6+
(n=85) (n=128) (n=44) (n=50) (n=31)

Mean SD Mean SD Mean SD Mean SD Mean SD  p-value
HRQOL
SF-12 MCS 4991  9.67 4923 1030 47.85 10.03 44.66 13.03 44.46 1343 <0.0001
SF-12 PCS 43.25 1161 4272 1227 38.16 1185 37.04 1140 3349 9.99 <0.0001
SF-6D Utility 073 012 072 0.4 067 015 064 0.7 0.61 0.13 <0.0001
Work Productivity
% Work missed (n=234) 6.76 2315 516 1623 466 1742 185 511 871 1499 0.661
%(Imp;;:;x;em at work 1412 1835 21.22 2672 21.62 27.84 1926 26.01 33.33 30.60 0.056

n=
% (Ove;z}lli)work impairment 19.80 2690 23.23 29.80 2429 30.42 1993 26.70 36.58 33.32 0.197
n=

% Activity impairment 28.68 28.42 36.77 33.39 4341 3442 4558 3439 5421 30.29 <0.0001
Resource Use
Number of ER visits 017 045 031 232 040 105 038 075 033 08 0779
Number of days hospitalized 044 1.73 065 445 082 382 038 1.6/ 0.68 28] 0.885
Number of traditional HCP 691 845 5.68 601 829 10.09 802 876 740 679 0.032

visits

Note. Total n = 620, except where otherwise noted.

Conclusion: In patients with gout the SUA levels correlate with
number of flares experienced in the past 12 months and the presence of
tophi. The increase number of acute gout flares and tophi are associated
with significant decrements in HRQOL, work productivity, and increased
healthcare resource utilization.
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Risk Factors for Incident Psuedogout in the General Population.
Young Hee Rho, Yanyan Zhu, Yuqing Zhang and Hyon K. Choi, Boston.
University School of Medicine, Boston, MA

Background/Purpose: Pseudogout, a common inflammatory arthritis
of the elderly, belongs to a group of related diseases called calcium
pyrophosphate deposition diseases (CPPDs), which also includes chon-
drocalcinosis (CC). While studies have identified the risk factors for
CPPD such as osteoarthritis (OA), rheumatoid arthritis (RA), hyperpara-
thyroidism, or use of diuretics (1), no analogous data are available for
pseudogout. Although CC and pseudogout are related conditions, not all
CC subjects develop pseudogout, so their risk factors may not be identical.
We sought to evaluate the association between the known risk factors for
CPPD and the risk of incident pseudogout in the general population.

Methods: We conducted a matched case-control study using data from
The Health Improvement Network (a UK general population database of
7.3 million individuals), collected between January 1986 and May 2010.
An incident case was defined as a first diagnosis of pseudogout by a
general practitioner, following at least one year of enrollment in the
database. Up to 5 controls were matched on age, sex, follow-up time, and
practice site to each case. Purported risk factors, such as OA, RA, gout,
hyperparathyroidism, hypertension, diabetes, myocardial infarction,
stroke, body mass index (BMI), and diuretics (loop and thiazide) were

determined before the index date of pseudogout. We performed condi-
tional logistic regression to determine the independent associations of
these factors with the risk of incident pseudogout.

Results: We identified 1527 cases of pseudogout. Among these, 981
cases (mean age: 70 years, 52% male) were matched with 4407 controls
(n=5388). Four percent of the cases had pre-existing CC and 20% of the
cases had a history of gout. In the final multivariate model, the risk of
incident pseudogout was associated with pre-existing CC (OR 19.56,
95%CI 8.47-45.15), hyperparathyroidism (OR 6.91, 95%CI 2.71-17.63),
gout (OR 4.39, 95%CI 3.49-5.53), OA (OR 2.60, 95%CI 2.19-3.10),
being underweight (vs. normal weight, OR 1.81, 95% CI 1.04-3.15), RA
(OR 1.65, 95% CI 1.01-2.69), and loop diuretics (OR 1.36, 95%CI
1.10-1.67) (Table). These associations persisted even after patients with
gout were excluded to reduce the potential clinical misclassification
between gout and pseudogout.

Table. Independent Risk Factors of Incident Pseudogout (n = 5388)

Purported Risk Factors OR 95% CI P
BMI: Underweight (<18.5 kg/m?, 1.7%) 1.81 (1.04-3.15) 0.04
Normal Weight (18.5-24.9 kg/m?, 25.5%) 1.00 Referent -
Overweight (25-30 kg/m?, 30.1%) 0.99 (0.80-1.21) 0.90
Obese (=30 kg/m?, 17.1%) 0.92 (0.72-1.18) 0.52
Missing (25.5%) 0.75 (0.59-0.95) 0.02
Hypertension (37.2%) 1.14 (0.93-1.39) 0.22
Diabetes (9.1%) 1.06 (0.82-1.38) 0.66
Myocardial Infarction (6.1%) 1.20 (0.89-1.61) 0.23
Stroke (4.8%) 0.97 (0.69-1.37) 0.87
Hyperparathyroidism (0.46%) 6.91 (2.71-17.63) <.001
Rheumatoid Arthritis (1.91%) 1.65 (1.01-2.69) 0.04
Osteoarthritis (27.7%) 2.60 (2.19-3.10) <.001
Gout (7.85%) 4.39 (3.49-5.53) <.001
Chondrocalcinosis (0.85%) 19.56 (8.47-45.15) <.001
Thiazides (28.9%) 0.94 (0.75-1.16) 0.55
Loop Diuretics (17.2%) 1.36 (1.10-1.67) 0.004

Conclusion: This general population study provides the first epidemi-
ologic evidence that the risk factors for pseudogout are similar to those for
chondrocalcinosis. These findings provide strong support for a common
pathophysiology between the two conditions.

1. Zhang W et al. Ann Rheum Dis. 2011 Apr;70(4):563-70.
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Is Calcium PyrophosPhate Deposition Associated with Vitamin D
Deficiency? Sophia Li', Joshua Baker', Janet E. Dinnella', Gilda M.
Clayburne?, Joseph R. Perno?, H. Ralph Schumacher? and Sally W. Pullman-
Mooar®. 'University of Pennsylvania, Philadelphia, PA, “VA Medical
Center, Philadelphia, PA

Background/Purpose: Calcium pyrophosphate deposition (CPPD) is
the second most common form of crystal-associated arthropathy. Calcium
pyrophosphate (CPP) crystals are biologically active particles that can
contribute to joint damage and accelerate osteoarthritis. Excess accumu-
lation of extracellular inorganic pyrophosphate (ePPi) can bind calcium
and lead to CPP crystal deposition in cartilage and synovium. 25(OH)
vitamin D is important for calcium homeostasis although the role of
vitamin D in CPPD disease is unknown. This study examined levels of
25(OH) vitamin D in subjects with and without crystal-proven CPPD.

Methods: We performed a cross-sectional study of all patients who
had a vitamin D level drawn within the past 6 months at our VA Medical
Center and had an arthrocentesis performed with synovial fluid available
for microscopic analysis. Synovial fluid was analyzed for presence of
calcium pyrophosphate, monosodium urate (MSU), and any other crystals
with the technician blinded to diagnosis or vitamin D status. Patient
demographics were extracted from the electronic medical record. Non-
parametric tests of significance were performed on skewed data. Simple
multivariable linear and logistic regression models were performed to
adjust for age, race, and renal function.

Results: We identified 11 patients who demonstrated CPP crystals in
synovial fluid and 15 patients who had non-CPP containing synovial
fluids. 5 of 11 patients (45.5%) with CPP crystals had vitamin D levels
<20 ng/mL compared with 2 of 15 patients (13.3%) without CPP crystals.
The median (intra-quartile range) vitamin D level in patients with CPPD
was 16.1 (9.4, 23.6) ng/mL compared to 26.6 (19.7, 35.7) ng/mL in all
other patients (p=0.02). In a multivariable model with a log-transformed
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vitamin D variable as the outcome, CPPD was associated with lower
vitamin D levels after adjustment for age, race, and creatinine [3: —0.23
(—0.44, —0.022) p=0.03]. Similarly, in multivariable logistic regression,
higher vitamin D level (per 1 ng/mL) was independently associated with
a lower probability of CPPD [OR 0.90 (0.82-1.00) p=0.04].
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Figure 1.

Conclusion: Our study suggests that vitamin D deficiency may be
another metabolic abnormality associated with CPPD. Strengths of this
study include the crystal proven diagnosis and blinded assessment of
synovial fluid. Limitations of this study include the small numbers which
limits controlling for all potential confounders. Further study is warranted
to better understand the implications of vitamin D deficiency in CPPD.
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Ilness Perceptions Predict Disability After One Year In Patients with Gout.
Nicola Dalbeth!, Keith J. Petrie!, Meaghan House', Jimmy Chong', Wingchi
Leung', Rini Chegudi', Anne Home', Gregory Gamble', Fiona M. McQueen'
and William J. Taylor”. 'University of Auckland, Auckland, New Zealand,
“University of Otago, Wellington, Wellington, New Zealand

Background/Purpose: Illness perceptions are key determinants of behavior
directed at managing disease. Although low adherence and suboptimal disease
management has been reported in patients with gout, patients’ perceptions of
illness have not been systematically studied. The aims of this study were to
determine the illness perceptions in patients with gout, to understand how
patients’ perceptions are related to medication beliefs and adherence to urate-
lowering therapy, and to examine the influence of illness perception on disease
outcomes over time.

Methods: 142 patients with gout for <10 years were recruited from primary
and secondary care settings. Participants completed a gout-specific Brief Illness
Perception Questionnaire, questionnaires about medication beliefs and adherence
to urate lowering therapy (ULT), and had a comprehensive assessment of gout
disease activity. Serum urate, flare frequency and Health Assessment Question-
naire (HAQ-II) were recorded at baseline and after one year.

Results: Patients viewed gout as a chronic condition that was responsive to
treatment but not strongly influenced by personal actions. Overall, gout was seen
as having a moderate impact on their life. Most patients believed that gout was
caused by dietary factors. Adherence to ULT was positively associated with a
greater perceived understanding of gout, and inversely associated with perceived
severity and consequences of disease. Of the clinical factors assessed, pain scores
were most strongly associated with negative illness perception scores at baseline.
Baseline illness perception scores (perceived severity of symptoms and conse-
quences, lower personal and treatment control) predicted worsening musculosk-
eletal disability at one year, as determined by the HAQ-II (Table). This
relationship was independent of baseline disability scores.

Table. Stepwise linear regression analysis of baseline factors independently
associated with change in the HAQ-II score after one year. Variables included in
models: age, sex, ethnicity, baseline HAQ-II score, adherence score, B-IPQ item
score

Model Standardized Par&ial
number Dependent variable Predictors B R P Model
1 Change in HAQ-IT  Baseline HAQ-II score —0.60 0.20  <0.0001 Adjusted R2:0.29; F=10.8;
score p=<0.0001
Age 0.30 0.05 0.007
B-IPQ consequences score 029 0.08 0.008
2 Change in HAQ-II  Baseline HAQ-II score —0.53 020 <0.0001 Adjusted R>=0.27; F=9.6;
score p<0.0001
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Age 0.25 0.05 0.02
B-IPQ personal control —=0.23 0.05 0.03
score
3 Change in HAQ-IT  Baseline HAQ-II score —0.47 0.19  <0.0001 Adjusted R2=022; F= 10.9;
score p<0.0001
B-IPQ treatment control —0.24 0.05 0.03
score
Change in HAQ-II  Baseline HAQ-II score —0.53 020  <0.0001 Adjusted RZZO,ZG; F=9.5;
score p<0.0001
Age 0.23 0.05 0.03
B-IPQ identity score 0.22 0.05 0.04

Conclusion: Negative illness perceptions are associated with poorly
controlled disease, lower adherence to ULT, and progression of muscu-
loskeletal disability in patients with gout. These findings raise the
possibility that an individualized intervention programme designed to
change behaviour by altering illness perceptions may improve outcome in
patients with gout.
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Association of Insuline Resistance with Renal Clearance of Uric Acid
In Phenotipically Selected Males with Gout. Fernando Perez-Ruiz.
Hospital De Cruces, Baracaldo, Spain

Background/Purpose: Glut9 (SLC2A9) is a renal tubular voltage-
driven sugar transporter of uric acid. Genetic studies have associated
Glut9 to hyperuricemia and gout. Insulin resistance has also been
associated to hyperuricemia and gout due to a reduction of renal clearance
of uric acid. A direct link between renal clearance of uric acid and insulin
resistance is an attractive physiopathologic hypothesis.

Methods: Consecutive male patients with crystal-proven gout were
evaluated at baseline visit in a Gout Clinic. To be included, they should
not be on any drug therapy, including urate-lowering therapies but
low-dose colchicine for gout prophylaxis, show normal renal function
(CKD 1 with no significant proteins or altered urine sediment), fasting
glucose < 120 mg/dl, normal diet and alcohol avoidance. HOMA-IR was
calculated with fasting serum glucose and insulin determinations. Clear-
ance of uric acid and creatinine were calculated using 24-hour urine
collections, inefficient excretion of uric acid being defined as clearance of
uric acid < 6 ml/min/1.73 sqm. Hypertension, previous ethanol intake,
body mass index, time from onset, age, vascular events, renal lithiasis,
total cholesterol, HLD-cholesterol, LDL-cholesterol, triglycerides, glyco-
silated hemoglobin, number of flares, and presence of tophi were also
recorded in the database. Data for numeric variables are expressed as
median and inter-quartile range.

Results: Ninety-five male patients were included for analysis. Age
was 53 (45-59), time from onset 5.5 (3—11) years, number of flares/year
3 (2-4), 39% polyarticular, and 38% tophaceous. Previous ethanol
intake > 15 g/day, hypertension, glycosilated hemoglobin, clearance of
creatinine, and HOMA-IR were associated to clearance of uric acid in
bivariate regression analysis. Multivariate regression analysis showed that
HOMA-IR (p<<0.001) and hypertension (p=0.03) were the only variables
predictive of the model. ROC curve showed that HOMA-IR cut-off >2.7
showed 81% sensitivity ad 81% specificity for classifying patients with
efficient or inefficient renal excretion of uric acid.

Conclusion: Insulin resistance, but also hypertension, was associated
with lower clearance of uric acid in a series of phenotype-selected male
gout patients, showing a plausible link between glucose metabolism and
sugar transporters of uric acid that deserves further investigation.
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Impact of Acute Gout Flares on Health Related Quality of Life
(HRQOL) and Productivity in Patients with Chronic Gout. Puja
Khanna', Cleopatra A. Beaton?, Jay E. Persselin®, Ronald D. Hays®,
Daniel E. Furst®, Harold E. Paulus®, Robert Terkeltaub’, Paul Maranian®
and Dinesh Khanna'. 'University of Michigan, Ann Arbor, MI, “West LA
VA Medical Ctr, Los Angeles, CA, *VA Greater LA Healthcare Sys, Los
Angeles, CA, “University of California, Los Angeles, "UCLA, Los Angeles,
CA, ®University of California, Los Angeles, Los Angeles, CA, "VA Medical
Ctr, San Diego, CA

Background/Purpose: Acute painful episodes of arthritis are a
common feature of chronic gout. We evaluated the impact of acute flares
on HRQOL and productivity in patients with chronic gout in an ongoing,
prospective, 1-year observational study.

Methods: Patients with chronic gout were recruited at a VA and
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University Hospital. Physical exam was performed by rheumatologists
and HRQOL was assessed using the SF-36 v2, HAQ-DI and the GAQ 2.0
gout-impact scale (GIS)." Home and work productivity was captured
using the Work Productivity Survey?®. Health care utilization was mea-
sured by UCSD Healthcare Utilization Questionnaire (HCU). Differences
on these measures by acuity of the flare (= 4 weeks vs. >4 weeks) was
examined using an alpha of 0.05 level of statistically significance.

Results: The mean age of the participants was 66 years, 92% were
males, disease duration was 15 years, and mean SUA was 7.7 mg/dl.
Patients who experienced a flare within 4 weeks of study visit (n=56)
rated their gout as more severe on a 0-10 scale (p< 0.01), reported
significantly more bodily pain (p<<0.007), and greater concern on 2 of 5
GIS scales (p<<0.0001; Table). Other domains of the SF-36 and summary
scores were not statistically significant. Patients with recent flares also
reported absenteeism from work for 2.6 days per month, 50% reduction in
productivity for 3.5 days a month, 4.3 days per month when gout
interfered with work, and a loss of 3.7 days from family and social
activities due to the acute flares (p<< 0.05 for all comparisons in patients
without recent flares). Primary care visits for gout were significantly
higher in those with recent flares (p<<0.03).

Patient Characteristics =4 weeks n=56 > 4 weeks n=58

Age (years), mean (SD) 65.0 (11.5) 67.7 (10.0)

Duration of gout (years), mean (SD) 133 (12.2) 16.0 (13.2)

Severity of Gout scale (0-10 cm), mean 6.9 (2.8) 5.1(3.4)*%
(SD)

Patients with X-ray evidence of erosions/ 23 (41%) 15 (26%)
tophi n (%)

No. of patients with tophi on exam (%) 20 (36%) 18 (32%)

Serum Urate mg/dl, mean (SD) 73(2.2) 7.7 (1.6)

# of Comorbidities (0-22), mean (SD) 4.0(3.4) 3.7(4.1)

Patient reported outcome measures

SF-36 Bodily Pain (0-100), mean (SD) 39.0 (11.5) 45.1 (12.7)*

HAQ-DI (0-3), Mean (SD) 0.8 (0.6) 0.8 (0.7)
GAQ-GIS: (0-100), mean (SD)

-Gout Concern Overall 74.3 (23.5) 59.0 (27.7)*

-Unmet Gout Treatment Needs 51.6 (19.1) 36.1 (17.8)*

-Gout Medication Side Effects 58.5(26.2) 54.7(27.7)

-Well Being During Attack 57.7(27.2) 53.0 (27.3)

-Gout Concern During Attack 53.9 (26.6) 50.7 (26.5)

Work Productivity: in Days (#) mean (SD)

-Work missed due to gout 2.6(5.3) 2.5 (1.5)*

-Productivity was reduced by 50% in last 3.5(6.6) 2.1 (6.4)*
month

-Gout interfered with work in last month 4.3 (3.6) 1.5 (2.8)*

-Missed activities with family/social due to 3.7(7.2) 1.3 (4.6)*
gout

- Days requiring outside help 1.1 (4.6) 0.7 (4.1)

HCU: No. of Primary Care Doctor Visits, 24(24) 1.5 (1.9)*
mean (SD)

* p<0.05; Higher scores on the HAQ-DI and GIS denote worse HRQOL.

Conclusion: Acute flares have a significant detrimental impact on
HRQOL and productivity in patients with chronic gout. The impact of
acute flares on HRQOL may be underestimated and difficult to study in an
accurate fashion due to the episodic nature of flares. Our data documents
that health status, work productivity and HCU measures are feasible in
patients with recent acute flares of gout.

1. Hirsch JD. J Rheumatol. 2008;35(12):2406—14.
2. Osterhaus JT. Arthritis Res Ther 2009;11:R73.
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Subjects with Gout Have a Higher Prevalence of Simple Renal Cysts
Than the General Population. Eduardo M. Hasegawa', Ricardo Fuller',
Maria Cristina Chammas?, Filipe M. Mello' and Claudia Goldenstein-
Schainberg'. 'Rheumatology Division—University of S3o Paulo, Sdo Paulo,
Brazil, *Radiology Division—University of Sao Paulo, Sdo Paulo, Brazil

Background/Purpose: Gout is a metabolic disease in which a variety
of renal disorders may occur. The prevalence of simple renal cysts in gout
patients has never been in the scope of any research previously performed.
The aim of this study was to determine the prevalence of simple renal
cysts in gout patients and evaluate associated risk factors for its develop-
ment.

Methods: One hundred forty six (146) patients followed at our
outpatient Gout Unit and 47 sex and age-matched healthy kidney donors
underwent routine renal ultrasonography, using a static grey-scale and
real-time B-mode units with a 3.5 or 5.0MHz transducer, to determine the
presence of renal cysts. Demographic and clinical characteristics of gout
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patients were evaluated considering possible risk factors for the occur-
rence of simple renal cysts.

Results: The prevalence of simple renal cyst was 26.0% in gout
patients and 10.6% in control group (P=0.045). Gout patients with simple
renal cysts presented less renal lithiasis than those without this compli-
cation (5.2% vs 25.9%; P=0.003) in spite of an overall higher frequency
of renal stones in gout patients compared to control group (20.5% vs.
6.3%, P=0.025). The presence of simple renal cyst in gout was not
associated with previously reported factors such as age (P=0.296), male
predominance (P=0.688), hypertension (P=0.314), and renal impairment
(P=0.254). Moreover, no association with disease duration (P=0.843) or
tophi (P=0.616) was observed.

Conclusion: Gout patients have an increased prevalence of simple
renal cysts, and this finding was shown to be associated with a lower
occurrence of nephrolithiasis. Whether renal cysts have any protective
effect in the development of nephrolithiasis in gout remains to be
determined.
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Gout Vs Hyperuricemia As Risk Factors for Coronary Artery Disease
— A Pilot Study. Victoria Furer, Rennie N. G. Howard, Jonathan Samuels
and Michael H. Pillinger. NYU Hospital for Joint Diseases, New York, NY

Background/Purpose: Multiple studies implicate either gout or hy-
peruricemia is associated with increased coronary artery disease (CAD)
risk. However, such studies are often limited by retrospective database
methodologies, and often do not distinguish the extent to which CAD risk
is associated primarily with gout, hyperuricemia, or both. We conducted
a prospectively-enrolled cohort pilot study to assess the relative contribu-
tions of asymptomatic hyperuricemia (AH) and gout to CAD.

Methods: Male veterans (N=116) ages 55-85 were recruited during
routine visits to the primary care clinic at the NY Harbor VA Health Care
System NY Campus. All subjects underwent serum uric acid (UA)
determination, gout screening (ACR clinical criteria) and CAD self-
assessment. Patients with non-gout inflammatory arthritis/other systemic
inflammatory disease were excluded. Enrollees were divided into 3
groups: 55 controls (no gout, UA= 6.8 mg/dl), 30 AH (no gout,
UA>6.8mg/dl), and 31 gout. Chart review was performed (ICD-9 code
identification and review of the primary care and/or cardiology note) to
confirm gout, CAD and comorbidities. The primary outcomes were CAD
by chart ascertainment and patient self-report. For sub-analysis, patients
with AH and gout were further subdivided into equal cohorts with the
lowest and highest UA levels. Summary statistics were calculated by
disease group. Differences between groups were estimated by Kruskal-
Wallis test for continuous measures, Chi-square test or Fisher test for
prevalence and categorical measures using SPSS.

Results: The 3 groups were similar in age (controls 68.9+8.3, AH
67.7= 9.1, gout 71.3%8.6 years) and racial/ethnic composition. Serum
UA (mg/dL) was higher among AH (8.0=0.9) and gout subjects
(7.7£2.4) vs controls (5.6£0.79) (p<<0.05). BMI in AH (31%7) and gout
(31%£4.2) subjects were elevated vs controls (28.6=11.2) (p<<0.05).
Diabetes prevalence was similar in all groups (controls 38%, AH 46.7%,
gout 42%). Gout subjects had higher rates of hypertension (controls 78%,
AH 86.7%, gout 93.5%), hyperlipidemia (controls 71%, AH 73.3%, gout
90.3%) and renal disease (eGFR<60) (controls 11%, AH 13.3%, gout
51.6%, p=0.00003), but lower smoking rates (controls 29%, AH, 13.3%,
gout, 6.5%, p=0.03). CAD was increased among gout but not AH subjects
according to both self-report and chart ascertainment (self-report: controls
27%, AH 27%, gout 42%; chart ascertainment: controls 31%, AH 27%,
gout 42%). Adjustment for renal disease/smoking status did not alter the
results. Gout patients with higher serum UA (=7.9mg/dL, n=14) had
more CAD vs those with lower UA (<7.9 mg/dl, n=17) (53% vs 28.6%),
but our data do not permit us to distinguish whether this represents an
effect of hyperuricemia or a marker for gout severity. In contrast, AH
subjects had similar rates of CAD regardless of UA level.

Conclusion: This well-characterized, prospectively-enrolled cohort
study suggests that the presence of gout conveys an additional level of
CAD risk beyond that of hyperuricemia. Although larger studies are
needed, our pilot study demonstrates the feasibility of using a prospective
enrollment strategy to distinguish between hyperuricemia and gout co-
morbidity.
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One Year Randomised Controlled Trial of SEcond Line Agents in
Myositis (SELAM): Late Additional immunosuppression is Ineffective in
Patients Who Have Partially Responded to Steroids. Ernest Choy',
Patrick Gordon®, Beverley White-Alao®, Fowzia Ibrahim® Anna Kowal-
czyk?, Alan Hakim®, George Kitas*, David A. Isenberg’, Bridget Griffiths®,
Bryan Leck?ﬂ, Kuntal Chakravarty®, John Winer®, Katalin Danko'®, Robert
G. Cooper'' and David L. Scott’. 'Cardiff University, Cardiff, England,
United Kingdom, *King’s College London, London, United Kingdom,
*Whipps Cross University Hospital, London, United Kingdom, “Dudley
Group of Hospitals NHS Trust, Russells Hall Hospital, Dudley, West
Midlands, UK, Dudley, United Kingdom, *University College London,
London WCIE 6JF, United Kingdom, ®Freeman Hospital, Newcastle Upon
Tyne, United Kingdom, "Walton Centre for Neurology and Neurosurgery
(WCNN), Liverpool, *Queen’s Hospital/BHR NHS Trust, Romford, United
Kingdom, °The Queen Elizabeth Hospital, Birmingham, United angdom,
University of Debrecen, Debrecen, Hungary, Debrecan, Hungary, '"Hope
Hospital, Salford, United Kingdom

Background/Purpose: Idiopathic inflammatory myopathies (IIM),
which includes dermatomyositis and polymyositis, are conventionally treated
with steroids. Immunosuppressives like ciclosporin and methotrexate are
often used when patients respond incompletely to steroids. Their efficacies
have not been proven in randomised controlled trials (RCTs). SELAM
evaluated their benefits in a placebo-controlled factorial RCT of two immu-
nosuppressives.

Methods: A 56 week multicentre factorial-design double-blind placebo-
controlled RCT compared steroids alone with added methotrexate (15-25mg
weekly), ciclosporin (Smg/kg/day) and both immunosuppressives. Adults
with IIM by Bohan and Peter criteria receiving corticosteroids were enrolled
if they had active disease (4/5 muscle weakness by manual muscle strength
testing (MMT) in 2 or more muscle groups) and functional deficits (one or
more activities of daily living). Patients with inclusion body myositis and
muscular dystrophies were specifically excluded. MMT at 12 months was the
primary outcome. Secondary outcomes included a Functional Rating Scale
(FRS), 30 metre walking time (WT), creatine kinase (CK) and ESR. The
primary outcome was analysed using a linear mixed model. Paired t-tests
identified significant changes between baseline and 12 months in all primary
and secondary outcomes.

Results: 58 patients were randomised. They comprised 18 males and 40
females of mean age 50 years and mean disease duration 2 years. 33 (57%)
completed 12 months treatment. Full data was collected in 50 (86%). Analysis
of all observed data at 12 months showed no evidence any immunosuppres-
sive treatment was more effective than placebo therapy. The mean compar-
isons of MMT and all secondary outcomes by active/placebo ciclosporin and
methotrexate showed no significant treatment effects. The combination of
both treatments was also no more effective than placebo (Table). Paired t tests
showed the patients improved significantly over 12 months as follows: MMT
15% improvement (p<<0.001), FRS 11% (p<<0.001), WT 13% (p=0.001) and
CK 9%; (p=0.024). Only changes in CK were different in early (under 3
months) than established (4220 months) IIM.

Methotrexate
and
Placebo Methotrexate Ciclosporin  Ciclosporin
n=15 n=12 n=16 n=15
MMT Baseline 65 (10) 68 (9) 66 (13) 63 (7)
Change 14 (9) 7(11) 6(13) 10 (98)
30 Metre Walk Baseline 31 (21) 35(23) 37 (24) 35(20)
Change 6 (16) 8 (10) 6(13) 9(12)
Functional Rating Scale Baseline 35 (4) 32(4) 32(5) 32 (6)
Change 2(4) 303 3(5) 4(6)

Initial and 12 months changes in key observed outcomes by trial group.
Means (SD) shown

Conclusion: SELAM — one of the largest RCTs of immunosuppres-
sives in IIM - shows no evidence they give more benefits than corticosteroids
alone. Using immunosuppressives in [IM, in line with management of other
rheumatic diseases, appears questionable. We need a different therapeutic
approach.
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Clinical Features and Treatment of Dermatomyositis Patients with Anti-
CADM-140 (melanoma differentiation-associated protein S: MDAS) Anti-
body; Recommendation of Combined Immunosuppressive Therapy with
Intensive Intravenous Cyclophosphamide. Ran Nakashima, Yuji Hosono,
Naoichiro Yukawa, Hajime Yoshifuji, Daisuke Kawabata, Koichiro Ohmura,
Takashi Usui, Takao Fujii and Tsuneyo Mimori. Kyoto University Graduate
School of Medicine, Kyoto, Japan

Background/Purpose: Recently, it have been reported that anti-CADM-140
(MDAS/IFIH1)-positive dermatomyositis (DM) patients frequently develop acute
or subacute progressive interstitial pneumonia (A/SIP) with poor prognosis. In
these patients, hyperferritinemia can be a marker for disease activity. To assess the
pathophysiology of the disease and improve their survival, we investigated the
clinical and laboratory findings including serum cytokine profiles, and assessed
the efficacy of combined immunosuppressive therapy.

Methods: We compared anti-CADM-140 (+) patients (n=24) with anti-
CADM-140 (—) DM patients (n=23). Serum cytokine levels (IL-13, IL-6, IL-10,
IL-12, IL-22, IFN-B, IFN-y, TNF-a and M-CSF) were measured by ELISA or
Cytometric Bead Array. Anti-CADM-140 (+) patients were divided into two
groups, those survived (n=11) and those deceased (n=13), and the differences in
their serum ferritin levels and clinical backgrounds were analyzed. We applied an
intensive regimen of combined immunosuppressive therapy (high dose pred-
nisolone, oral ciclosporin and intravenous cyclophosphamide (IVCY, 750—
1000mg/m? in every other week) to anti-CADM-140 (+) patients and assessed
the improvement in the survival rate.

Results: Anti-CADM-140 (+) DM patients showed significantly higher
serum IL-6 and IL-10 levels and lower serum IL-12 and IL-22 levels than
antibody (—) patients. There was no difference between the survived and the
deceased patients with anti-CADM-140 in serum ferritin levels before treatment,
but the hyperferritinemia in the deceased patients was progressively worsen
irrespective of treatment. Those survived were significantly younger than those
deceased (49.6£9.6 vs. 58.7+£8.1, respectively: p<<0.05). 14 patients developed
respiratory failure and only 2 of them could survive. All patients except for two
(one of them received lung transplantation) died who received immunosuppres-
sants after the development of hypoxemia. The period from the onset of skin
manifestation to the detection of IP was significantly longer in those survived than
in those deceased (3.7£2.9 months vs. 1.2 1.1 months, respectively: p<<0.01).
The survival rate of the intensive regimen group (n=7) was higher than that of the
others (n=14) (57.1% vs. 28.6%). The serum ferritin levels tended to go down
about 14 days after IVCY, suggesting that [VCY may be a key drug in treatment
of anti-CADM-140 (+) A/SIP patients.

Conclusion: Unregulated macrophage activation may be involved in the
pathophysiology of anti-CADM-140 (+) DM and A/SIP. These patients should
be treated with intensive combined immunosuppressive therapy, especially
intensive IVCY, as soon as when they were diagnosed.
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Anti-CADM-140 Autoantibody Titer Correlates with Disease Activity in
Patients with Dermatomyositis and Rapidly Progressive Interstitial Lung
Disease. Shinji Sato', Masataka Kuwana?, Takashi Fujita®> and Yasuo Su-
zuki'. 'Tokai University School of Medicine, Isehara, Japan, *Keio Univer-
sity School of Medicine, Tokyo, Japan, *Institute for Virus Research and
Graduate School of Biostudies, Kyoto University, Kyoto, Japan

Background/Purpose: Anti-CADM-140 autoantibody is specifically de-
tected in patients with dermatomyositis (DM), especially those who have little or
no muscle manifestation (clinically amyopathic dermatomyositis: CADM). Its
presence is known to have a strong association with rapidly progressive interstitial
lung disease (RP-ILD). Despite its diagnostic utility, the relationship between
anti-CADM-140 antibody titer and disease activity is still unknown. Here, we
have examined this issue using an enzyme-linked immunosorbent assay (ELISA)
to measure anti-CADM-140 titers.

Methods: Serum samples from 62 patients diagnosed as having adult DM (46
with classical DM and 16 with CADM) at Keio University Hospital or Tokai
University Hospital between 2000-2010 were screened for autoantibody using
RNA and protein immunoprecipitation assays. Sera containing anti-CADM-140
antibody were then titered using a previously-established ELISA. Associations
between anti-CADM-140 titer and clinical course and outcome were analyzed.

Results: Sera from thirteen of 62 patients with DM were found to contain
anti-CADM-140 antibody. Two had classical DM and 11 had CADM. Ten
patients had ILD, of whom 9 developed RP-ILD. In the latter, the mean titer of
anti-CADM-140 antibody before treatment was significantly lower in those who
responded to therapy and survived (responder group, n=3) than in those who did
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not respond and died (non-responder group, n=6) (101.6 units vs. 351.4 units, p=
0.018). In the responder group, the mean titer of anti-CADM-140 antibody
decreased to below the cut-off level after treatment, in parallel with improved
respiratory symptoms (n= 3, 101.6 units vs. 1.5 units, p= 0.041, cut-off level =
8.0 units). In contrast, the mean anti-CADM-140 titer in the non-responder group
did not decrease significantly and was maintained at a high level over the disease
course (n=4, 364.2 units vs. 198.4 units, p=0.17). Interestingly, the anti-CADM-
140 titer remained below the cut-off level after improvement of RP-ILD in the
three surviving patients.

Conclusion: These results illustrate the clinical utility of anti-CADM-
140 antibody to predict the development of RP-ILD as well as to monitor
disease activity and to assess the response to treatment in patients with
DM and RP-ILD.
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Anti-CADM-140 Antibody, Ferritin and IL-18 Are Associated with
Disease Activity of Interstitial Lung Disease in Anti-CADM-140
Antibody-Positive Dermatomyositis. Takahisa Gono', Shinji Sato?, Ya-
sushi Kawaguchi', Masataka Kuwana®, Yasuhiro Katsumata', Masanori
Hanaoka', Kae Takagi', Hisae Ichida', Sayumi Baba', Yuko Okamoto',
Yuko Ota', Sayuri Kataoka' and Hisashi Yamanaka'. 'Tokyo Women’s
Medical University, Tokyo, Japan, “Tokai University School of Medicine,
Isehara, Japan, *Keio University School of Medicine, Tokyo, Japan

Background/Purpose: The aim of this study was to investigate the
precise clinical characteristics and association between the anti-CADM-
140 antibody titer and disease status in patients with anti-CADM-140
antibody-positive dermatomyositis (DM).

Methods: Twenty-seven patients who presented with DM and had the
anti-CADM-140 antibody were enrolled. All patients except one had the
complication of interstitial lung disease (ILD). The association between
clinical manifestations and clinical parameters, including the anti-CADM-
140 antibody, was analyzed.

Results: The complication of rapidly progressive (RP)-ILD was
revealed in twenty patients (74%). The frequencies of fatal outcome,
relapse and malignancy were 33%, 4% and 4%, respectively. All patients
who died had the complication of RP-ILD in the present study. Remark-
ably, a fatal outcome was revealed within the first 6 months after disease
onset. Elderly age at onset, severely involved pulmonary function and
high levels of serum ferritin were present in twenty RP-ILD patients,
compared to six non-RP-ILD patients. Twenty RP-ILD patients with the
anti-CADM-140 antibody was divided into the two subsets, eleven
patients who died (dead subset) and nine patients who survived (living
subset).The ferritin levels were significantly higher (P = 0.017) in the
dead subset than the living subset, although KL-6, CRP and IL-18
concentrations did not differ significantly between the two subsets. The
median value of the anti-CADM-140 antibody titer on admission was
higher in the dead subset than the living subset. RP-ILD was refractory
and progressive in the dead subset, although almost of these patients
received combination therapy, including prednisolone, intravenous cyclo-
phosphamide therapy and calcineurin inhibitor. In addition, AaDO, = 32
mmHg and ferritin = 828 ng/ml upon admission were poor prognostic
factors in RP-ILD patients with anti-CADM-140 antibody. In addition, we
compared clinical parameters upon admission with the parameters after
treatment. There was no significant difference (P = 0.15) between the
living subset and the dead subset in the duration of evaluation after
treatment. The anti-CADM-140 antibody titer was significantly lower
(P = 0.0061) after treatment than on admission in the living subset. The
anti-CADM-140 antibody disappeared after treatment in 6 (50%) of 12
living patients. On the other hand, there was no statistical significant
difference (P = 0.16) in the dead subset between the anti-CADM-140
antibody titer upon admission as compared to the antibody after treatment.
The median values of ferritin after treatment were 76 ng/ml and 1987
ng/ml in the living and dead subsets, respectively. Moreover, the levels of
IL-18 were significantly lower (P = 0.031) after treatment in the living
subset. In the dead subset, the levels of IL-18 were not significantly lower
after treatment. Sustained high levels of anti-CADM-140 antibody titer,
ferritin and IL-18 were present in the dead subset.

Conclusion: The anti-CADM-140 antibody is a disease-activity
marker and a disease-specific marker. Serum anti-CADM-140 antibody,
ferritin and IL-18 concentrations reflect the response to treatment and the
status of ILD in patients with anti-CADM-140 antibody-positive DM.
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Transcription Intermediary Factor (TIF)-1 Is a New Dermatomyositis
Autoantigen. Minoru Satoh', Jason Y.F. Chan', Steven J. Ross', Angela
Ceribelli', Yi Li', Yoshioki Yamasaki®, Hidehiro Yamada®, Monica Vazquez-
Del Mercado®, Marcelo Petri®, Eric S. Sobel', Westley H. Reeves' and Edward
K.L. Chan'. 'University of Florida, Gainesville, FL, ?St. Marianna Univer-
sity, Kawasaki, Japan, *Univ de Guadalajara, CUCS, Guadalajara, Mexico,
“Universidad de Guadalajara, Guadalajara, Jalisco, Mexico, Mexico

Background/Purpose: Each myositis specific autoantibodies (MSA) are
associated with unique clinical subset and useful biomarkers in polymyositis/
dermatomyositis (PM/DM). Identifying new MSA will help in monitoring
PM/DM patients as evidenced recently by reports on anti-p155/140 (transcription
intermediary factor-lgamma, TIF-l1gamma) associated with malignancy and
anti-CADM140/MDAS associated with clinically amyopathic DM with rapidly
progressive lung disease. Although new autoantibody specificities have been
added, ~50% of patients with PM/DM are still without known MSA, thus
identifying additional MSA is relevant. ~120kD protein recognized by serum
from a patient with DM was identified as TIF-1beta and clinical features of
patients who have autoantibodies to this antigen was characterized.

Methods: ~120kD protein recognized by a prototype DM serum was
purified and identified by mass spectrometry. Sera from ~2200 patients with
various diagnosis including 434 SLE, 119 scleroderma, and 263 PM/DM from 4
countries were tested by immunoprecipitation of **S-methionine labeled K562
cell extract. Sera that immunoprecipitated the similar protein was searched and
identity of specificity was verified by immunoprecipitation, western blot, and
ELISA. Clinical information was from database and charts.

Results: ~120kD protein was identified as TIF-1beta by mass spectrometry
and its identity was verified by western blot using monoclonal antibodies.
By immunofluorescence, anti-TIF-1beta showed fine speckled nuclear
staining. Although the characteristic of the 120kD TIF-1beta band in
autoradiogram was clearly distinct, it exactly comigrated with another
MSA PL-12. Four cases of anti-TIF-1beta were identified; all are female,
one each in Japanese, African American, Caucasian, and Mexican. Three
had diagnosis of DM and one case was followed as undifferentiated
connective tissue disease (UCTD) with elevated CPK but without signif-
icant muscle symptoms. This specificity was not found in SLE, sclero-
derma, or other conditions. A UCTD case had a history of colon cancer
and cervical squamous metaplasia. The Japanese DM patient had elevated
CPK (654IU/L), muscle weakness, positive biopsy and EMG, however,
her myopathy was resolved without treatment. Two American patients had
~300IU/L CPK and controlled with moderate-low dose of steroid. The
Mexican case also had anti-Mi-2 but coexistence of anti-TIF-1gamma
(p155/140) was not seen.

Conclusion: Anti-TIF-1beta is a new dermatomyositis autoantibodies appear
to be associated with mild form of myopathy. Whether it has association with
malignancy as in the case of anti-TIF-1gamma or other unique features will need
to be evaluated in future studies.
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Clinical Features and Survival in Anti-PL-7 Autoantibody Positive Myositis
Patients From a Single Tertiary Care Center. Arcadio Agudelo-Hernandez',
Chester V. Oddis*, Noreen Fertig?, Diane Koontz* and Rohit Aggarwal'.
"University of Pittsburgh Medical Center, Pittsburgh, PA, *University of
Pittsburgh, Pittsburgh, PA

Background/Purpose: To describe the demographic, clinical features and
survival in a cohort of anti-PL-7 autoantibody positive myositis patients from a
single tertiary care center

Methods: All PL-7 (+) patients with their first evaluation between 1985—
2009 were included regardless of connective tissue disease (CTD) diagnosis.
Anti-PL-7 was detected using RNA and protein immunoprecipitation techniques.
ANA and cytoplasmic pattern was determined by indirect immunoflourescence
(ITF) using Hep2 cell. All data were collected from the registry database and
medical record. Mortality data was determined using National Death Index or
Social Security Death Index, and medical record review. Survival analysis was
done using Kaplan Meier plots.

Results: We identified 25 PL-7 (+) patients in our cohort. Eighteen (72%)
were female and 22 (88%) Caucasian with a mean (£ SD) age of 55.1 (15.4)
years at diagnosis. The initial CTD symptom occurred at a mean age of 49.1
(18.2), and their first evaluation at our center was at age 57.0 (13.3) with a
diagnosis delay of 6.0 (10.2) years [median (IQR) = 1.08 (0.5-6.8) years]. Only
13 (52%) patients were ANA positive, whereas 23 (92%) had cytoplasmic pattern
on IIF (7 speckled; 6 diffuse; 10 both diffuse and speckled). The initial diagnoses



included dermatomyositis (DM) (n=7), polymyositis (n=>5), systemic sclerosis
(n=1), overlap (n=7), UCTD/unknown (n=5). The most common initial CTD
symptoms were Raynauds (n=9), arthralgia/arthritis (n=5), followed by muscle
weakness (n=2), rash (n=2) and dyspnea (n=2). ILD was detected in 92%
(23/25) of patients and 20% (5/25) had pulmonary hypertension (PHT) (3
primary/2 secondary). Most patients (19/23) developed pulmonary involvement
before an established CTD diagnosis with nearly 50% having pulmonary
symptoms > 6 months before the CTD diagnosis. The mean time of follow up
was 4.9 (4.1) years with the cohort developing the following clinical features at
some time during their course: fatigue 100%, Raynauds 84%, dyspnea 72%
(n=18; 12 moderate to severe, 6 on home O,), myalgia 48%, fever 44%, arthritis
44%, DM rash 36%, dysphagia 32%.telangectasia 32%, puffy fingers 32%,,
pleurisy 16%, and mechanics hands in 5 of 8 evaluated specifically for it.
Proximal muscle weakness was seen in 76% (19/25) of the cohort but nearly 50%
(n=12) had mild/subtle weakness. Nineteen (76%) patients had CK elevations
with a median peak CK 7 times the upper limit of normal [IQR 3.7-16.5]. The
median (IQR) survival time in years for the entire cohort was poor at 6.42
(4.2-21.6) years. The 5 and 10 year unadjusted cumulative survival rates were:
66.5% (95% CI 41.8-82.6) and 30.8% (95% CI 11.7-52.4), respectively. Overall,
14 (56%) patients died during the study period with an average age at death of
59.2 (13.9) years. The most common cause of death was pulmonary in 11/14
(78.6%) patients (8 with fibrosis and 3 with PHT).

Conclusion: We describe detailed clinical features and survival of a large
anti-PL-7 (+) cohort. We emphasize the importance of considering this autoan-
tibody in patients presenting with both pulmonary symptoms and other CTD
features even in the absence of clinically overt myositis. This subset of myositis
is also associated with a high mortality rate.
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The Clinical Spectrum but Not the Evolution of Antisynthetase Syndrome Is
Related to the Antisynthetase Antibody Specificity: A Retrospective Analysis
of 142 Patients. Baptiste Hervier', Hervé Devilliers?, Raluca Stanciu', Eric
Hachulla}, Yurdagul Uzunhan®, Bruno Wallaert’, Bruno Fautrel®, Bemard
Fournie’, Lucile Musset®, Aude Rjgolet‘, Hilario Nunes*, Patrice Cacoub®,
Daniel F. P. Adoue’, Zahir Amoura®, Mohamed Hamidou'® and Olivier Ben-
veniste''. 'Pitie-Salpetriere Hospital, APHP, UPMC Paris VI, Paris, France,
2CHU Dijon, Dijon, France, *Internal Medicine, Lille CEDEX, France, “Hopital
Avicenne, APHP, Bobigny, France, *CHRU, Lille CEDEX, France, ®Université
Pierre et Marie Curie - Paris 6 - Pitie Salpetriere University Hospital, Paris,
France, "CHU, Toulouse, France, *CHU Pitié-Salpétricre, Paris, France, ‘CHU
Toulouse Purpan, Toulouse, France, '°Service de médecine inteme, Hopital
Universitaire de Nantes, Nantes, France, Nantes, France, ''Pitie-Salpetriere
Hospital, Paris, France

Background/Purpose: Antisynthetase syndrome (ASS) is characterized by
the association of an inflammatory myositis with interstitial lung disease (ILD)
and different antisynthetase antibodies (AS-Ab). The clinical spectrum and the
evolution of ASS are heterogeneous. This study was conducted to examine
whether this heterogeneity would be related to the AS-Ab specificity.

Methods: Patients (n=142, 47.8+/— 15.3 years at diagnosis) from 7 French
tertiary hospitals from 1985-2011 were included. The association of = 1
symptom with the positivity of 1 AS-Ab (anti-Jol: n=_85, anti-PL12: n=40 and
anti-PL7: n=17) defined ASS. At the end of the follow-up (median = 3,4 years,
(0-25), a worsening disease was defined either by an uncontrolled myositis or a
pulmonary aggravation. The ASS patterns were examined by multiple correspon-
dence & cluster analyses. Differences between worsening & stable/improving
patients were tested by the Mann-Whitney (countinuous data) and the Khi-2
(categorical data) tests and defined the prognosis factors. A p value <.05 was
significant.

Results: Patients presented with myositis (n=100, 70%), ILD (n=125, 88%)
and other symptoms, including arthralgia (n=79, 56%), Raynaud’s phenomenon
(n=57, 40%) and mechanic’s hands (n=24, 17%). ASS overlapping with
Systemic Sclerosis (SSc) and Sjogren Syndrome (SS) occurred in 41, 29% & 51,
36% cases respectively.

At diagnosis, myositis occurred more frequently in patients with anti-Jol-Ab
(85%) rather than anti-PL12/7-Ab (43%/41%, p<<0,001). The myositis was more
severe as attested by a higher frequency of muscular deficit (66% vs 20%/18%,
p<<.001) & myogenic electromyography pattern (n=40, p=0,002) and also a
higher creatin-kinase (CK) level (5058 + 5607 TU/L vs 452%576/1129+1529,
p<<.001). Patients with anti-PL12/7-Ab disclosed more frequently an ILD without
myositis (50%/53 vs 11%, p<.001). The other ASS parameters were not
correlated with the AS-Ab subtype.

Multiple correspondence analysis showed two different ASS patterns related
to the AS-Ab specificity: patients with anti-Jol-Ab presented a more diffuse
disease with myositis, LD, arthralgia and SS or SSc overlap, whereas patients

with anti-PL12/7-Ab were quite similar to each other, disclosing a disease more
restricted to the lungs. Moreover, the clustering analysis isolated a pattern of
patients defined by the presence of anti-Jol-Ab, severe myositis, ILD and
arthralgia.

During the follow-up period, 36 patients (29%) developed a pulmonary
hypertension (defined by a systolic PAP > 37 mmHg by echocardiography) and
a total of 42 (30%) patients worsened. The evolution of the disease was not
correlated to the AS-Ab specificity (p=.14). However, we identified different
factors predictive of a worsening disease, including lung involvement (p<<.02),
co-occurrence of myositis & ILD at diagnosis (p<<.04), severe rhabdomyolysis
(p<<.002) and development of pulmonary hypertension (p<<.05).

Conclusion: Based on the AS-Ab specificity, two different ASS patterns can
be described: anti-Jol-Ab pattern with severe myositis, [LD and arthralgia vs
anti-PL12/7-Ab pattern with ILD but inconstant myositis. Prognosis factors,
independent of AS-Ab specificity, were lung involvement, severe myositis and
pulmonary hypertension
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Anti-MJ/NXP-2 Antibodies Are the Most Common Specificity in a Cohort
of Adult Caucasian Patients with Dermatomyositis. Angela Ceribelli', Mi-
caela Fredi?, Mara Taraborelli?, Ilaria Cavazzana®, Franco Franceschini®, Angela
Tincani®, Steven J. Ross', Brad A. Pauley', Edward K.L. Chan' and Minoru
Satoh'. 'University of Florida, Gainesville, FL, *University of Brescia and
Spedali Civili, Brescia, Italy, *Rheumatology Unit, University of Brescia,
Brescia, Italy, Brescia, Italy, “University of Brescia, Brescia, Italy, "Rheuma-
thology Unit, University of Brescia, Brescia, Italy, Brescia, Italy

Background/Purpose: Specific autoantibodies in patients with polymyositis/
dermatomyositis (PM/DM) are associated with unique subsets, and they are
useful in monitoring clinical course and predicting outcome. Anti-MJ antibodies,
which recognize the nuclear protein NXP-2 in the PML (promyelocytic leukemia)
nuclear bodies, are a new specificity reported in 23-25% of juvenile DM, usually
associated with severe muscle atrophy, functional impairment, and calcinosis. The
aim of our study is to analyze the prevalence and clinical significance of anti-MJ
antibodies in a cohort of adult Caucasian PM/DM patients.

Methods: Autoantibodies in sera from 58 consecutive adult PM/DM patients
(74% female, mean age 43+17, mean follow up 55 months) were analyzed by
immunoprecipitation of **S-labeled K562 cell extracts, ELISA (anti-MJ, Ro52,
La, Jo-1), Western Blot and Indirect Immunofluorescence (IIF). Clinical associ-
ation of anti-MJ was analyzed using information from charts and database.

Results: Anti-MJ antibodies are the most prevalent specificity (10/58; 17%)
in our PM/DM cohort, followed by anti-Jo-1 (10%), -p155/140 (5%, -SRP (5%,
-EJ (4%), and anti-Mi-2, -SMN complex, -OJ with one case each. Anti-MJ was
found in 30% of DM and 8% of PM (P = 0.02). Among 10 cases of anti-MJ, 8
were DM and 2 were PM. When clinical features of 10 cases of anti-MJ (+) vs
48 cases anti-MJ (—) were compared, DM is more common (P = 0.03) and no
overlap syndrome patients were found in anti-MJ group (0% vs 13%). Age of
onset (25.5 vs 46.1 years) and age at initial visit (37.6 vs 54.6 years) were younger
in anti-MJ group (P = 0.002), and 2 anti-MJ (+) were pediatric onset DM. In
anti-MJ (+) patients, heliotrope rash (P = 0.01) and calcinosis (P = 0.057) were
common, however, none of them had heart involvement (0% vs 27%, P = 0.03),
interstitial lung disease (0% vs 33%, P = 0.048), or cancer (0% vs 8%).
Myopathy in anti-MJ (+) patients was well responsive to steroid therapy and
elevated CPK in the last visit was not seen (0% vs 25%). Only 6/10 anti-MJ (+)
showed PML body nuclear dots staining in IIF, suggesting that ITF cannot be used
for screening of anti-MJ antibodies.

Anti-MJ (+) n = 10 Anti-MJ (=) n = 48 p
Male 40% 23%
Mean age, ys (*=SD) 37.6 (=12) 54.6 (=14.8)
DM/PM/overlap 80/20/0% 40/48/13 % DM 0.03
Heliotrope rash 60% 19% 0.01
Calcinosis 30% 6% 0.06
Heart involvement 0% 27%
Interstitial lung disease 0% 33% 0.05
Elevated CPK at last visit 0% 25%

Conclusion: Anti-MJ antibodies are detected also in adult PM/DM, and they
are the most frequent specificity in our cohort, found in 17% of PM/DM (30% in
DM and 8% in PM). Anti-MJ (+) patients have DM of young onset, severe
calcinosis, no internal organ involvement and good response of myopathy to
steroid. Anti-MJ will be a useful new addition of myositis-associated autoanti-
bodies to help clinical monitoring of patients with adult PM/DM.
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Distinctive Pattern of Myositis-Specific Autoantibody Production
Between American Caucasian and Italian Patients with Polymyositis/
Dermatomyositis. Angela Ceribelli', Yi Li', Ilaria Cavazzana®, Franco
Franceschini?, Steven J. Ross', Jason Y.F. Chan', Brad A. Pauley', Eric
S. Sobel', Westley H. Reeves', Edward K.L. Chan' and Minoru Satoh'.
'University of Florida, Gainesville, FL, *University of Brescia, Brescia, Italy

Background/Purpose: Myositis specific autoantibodies (MSA) in
patients with polymyositis/dermatomyositis (PM/DM) are associated with
unique clinical subsets and clinically useful biomarkers. Difference in
prevalence of MSA between different races and a role of environmental
factors within the same ethnicity have been suggested. However, differ-
ences of MSA production within Caucasians have not been well charac-
terized. The aim of our study is to analyze the prevalence of MSA in adult
Caucasian patients of American vs Italian origin.

Methods: Autoantibodies in sera from consecutive adult PM/DM
patients from Italy (n = 58, 74% female) and American Caucasian
Eatients (n = 68, 77% female) were analyzed by immunoprecipitation of

3S-labeled K562 cell extracts. ELISA (anti-MJ, Ro52, Jo-1), Western
Blot and Indirect Immunofiuorescence (IIF) were also performed to verify
specificity of autoantibodies.

Results: DM was more common in Italians than Americans (47% vs.
25%, P = 0.01). In all PM/DM patients, anti-MJ was the most common
specificity in Italian (10/58, 17%) and significantly more prevalent than
American Caucasian (2/68, 3%, P = 0.01). In contrast, anti-Jo-1 was the
most common specificity in American Caucasian and more frequent (22%
vs 10%; P = 0.09) than Italian. In comparison of DM in Italian vs
American Caucasian, the distinctive pattern of MSA production became
more apparent: anti-MJ was 30% vs 6% and anti-Jo-1, 0% vs 18% in
Italian vs American Caucasian. Prevalence of other anti-synthetase anti-
bodies and p155/140, Mi-2, and SRP were not different in total PM/DM
or DM patients. Prevalence of MSA in PM between Italian and American
Caucasian also was not significantly different.

PM/DM PM/DM DM DM
Autoantibody Italian (58) American (68) Italian (27) American (17)

MJ 17%! 3%! 30% 6%
pl155/140 5% 3% 8% 12%
Mi-2 1.7% 3% 4% 6%
SRP 5% 3% 0 0
Jo-1 10%? 22%? 0%* 18%?
Other synthetases 5% 2EJ]10J)  3%(10J,1PL-12) 4% (1 EJ) 0%
SMN complex 1.7% 3% 0 0

1, P =0.01; 2, P = 0.09; 3, P = 0.05

Conclusion: Among PM/DM patients, DM was more common in
Italian and difference in MSA specificity was mainly in DM population;
Italian DM has very high prevalence of anti-MJ but no anti-Jo-1 whereas
anti-Jo-1 was the most common in American Caucasian. Distinctive
pattern of MSA in Italian vs American DM suggests roles of genetic
differences within Caucasian and/or environmental factors and that testing
for anti-MJ is more relevant for certain population such as Italian. More
careful studies within same race may be necessary to understand the
factors affecting MSA production.
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Persisting CD28™" T Cells, but Not Regulatory T Cells, in Muscle
Tissue of Myositis Patients After Inmunosuppressive Therapy. Ingela
M. Loell, Jayesh Pandya, Sukanya Raghavan, Mei Zong, Vivianne
Malmstrom and Ingrid E. Lundberg. Karolinska Institutet, Stockholm,
Sweden

Background/Purpose: Polymyositis (PM) and dermatomyositis (DM)
are characterized by infiltration of macrophages and T cells in skeletal
muscle tissue. Immunosuppressive treatment has limited effects on the
number of infiltrating cells providing a basis for persistent immune
reaction targeting muscle fibers. Regulatory T cells are key players in the
maintenance of peri]i)heral tolerance by controlling T cell reactivity to
self-antigen. CD28™" T cells are a highly enriched subset of proinflam-
matory T cells in patients with autoimmune diseases and are suggested to
be resistant to apoptosis. Our aim was to establish whether the persisting
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T cells in myositis tissue belong to the regulatory T cell subset or to the
apoptosis resistant, proinflammatory CD28™" T cell subset.

Methods: Muscle tissue biopsies were obtained from 14 patients with
PM/DM before and after 8(4—16) month of treatment with glucocorticoids
and additional immuno-suppressive drugs. Immunohistochemistry for
CD3, FOXP3 and CD28"" surrogate marker CD244 was performed on
muscle tissue. For clinical evaluation serum creatine kinase (s-CK) and
functional index (FI) of myositis was used.

Results: Patients significantly improved in Functional Index following
treatment (p=0.002) but only one patient regained 100% muscle function.
Serum CK-levels went back to normal in all patients after treatment
(p=0.004). The CD28™!" T cell frequencies were increased or unaffected
for majority of the patients, 11 out of 14, which was statistically
significant (p<0.05). The proportion of T, did not differ before and
after treatment at group level, but for the majority of the patients the
frequency was lower or unaffected (10 out of 14).

Conclusion: Despite normalized CK-levels, patients only show partial
functional improvement and many displayed persistent T cells in muscle
tissue post treatment. The relative number of regulatory T cells was
unchanged or decreased, while the CD28™*" T cell proportion was mainly
increased post treatment suggesting that high doses of glucocorticoid
treatment might impair the regulation of autoreactive/pathogenic T cells
including the CD28™" T cell populations in affected muscle.
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Proposal for the Development of An International Minimal Data
Collection for Juvenile Dermatomyositis. Liza J. McCann', Clarissa A.
Pilkington?, L. Beard®, Angelo Ravelli*, Adam Huber’ and Lucy R.
Wedderburn®. 'Alder Hey Children’s NHS Foundation Hospital, Liverpool,
United Kingdom, *Department of Rheumatology, Great Ormond Street
Hospital for Children NHS Trust, London, United Kingdom, *UCL Institute
of Child Health, London, United Kingdom, “G. Gaslini Institute, Genova,
Italy, TWK Health Centre, Halifax, NS, “University College London (UCL),
United Kingdom

Background/Purpose: Several groups collect prospective data on
patients with juvenile idiopathic inflammatory myopathies (IIM), includ-
ing the UK JDM Cohort Biomarker Study &Repository, CARRA, and
Euromyositis. Datasets are partially overlapping. A consensus minimal
data collection would facilitate comparison and communication between
groups. We propose a new international minimal data collection, poten-
tially valuable in trials and clinical contexts, to be collected by clinicians
for all JDM patients, respecting data protection and ownership.

Methods: Variables collected within the UK JDM Cohort/Biomarker
Study, CARRA, Euromyositis and a multi-national study of 27 centres in
Europe/Latin America' were compared. Those common to at least 2
datasets were considered for inclusion, based on agreement between
collaborators.

Results: To date, the group have identified 19 variables common to all
data collections (UK JDM cohort, CARRA, Euromyositis and the incep-
tion cohort by Ravelli et al'), 16 variables common to 3 datasets and 24
variables common to 2 datasets. Collaborators have discussed each
variable to determine which ones are most relevant to clinical practice and
useful in research. Thereby, a minimal data collection has been proposed
that includes demographic data, diagnostic data, clinical features, major
organ involvement, measures of disease activity / damage (as defined by
IMACS / PRINTO), health assessment questionnaires, investigations and
treatment. The data collection is thought to be achievable by clinicians
within their normal practice. Work is in progress to define each variable,
including optional detailed collection of activity / damage indices within
specialist / research environments.

Conclusion: An international minimal data collection for use in trials
would allow greater understanding of disease course / prognosis, enhance
international collaboration between groups, and facilitate linking to
biobanks. The dataset requires testing through existing collaborations
(IMACS, PRINTO etc). Collaboration with adult groups (eg. via Euro-
myositis) may allow harmonised data collection from paediatric to adult
services, providing valuable outcome data for this rare disease.

Ravelli A, Trail L, Ferrari C et al. Long-term outcome and prognostic factors of juvenile
dermatomyositis: a multinational, multicenter study of 490 patients. Arthritis Care Res
(Hoboken). 2010 Jan 15;62(1):63-72.
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Ethnic but not Gender Differences in Disease Manifestations in
Dermatomyositis Patients. Anna Tjarnlund', Lisa G. Rider®, Frederick
W. Miller?, Victoria P. Werth®, Clarissa A. Pilkington*, Marianne de
Visser’, Elin Forslund', Anthony A. Amato®, Richard J. Barohn’, Matteo
Bottai®, Richard Finkel®, Harold E. Paulus'®, Gerald J. D. Hengstman'',
Matthew H. Liang'?, Jasvinder Singh'® and Ingrid E. Lundberg'. 'Karo-
linska Institutet, Stockholm, Sweden, *National Institute of Environmental
Health Sciences, National Institutes of Health, Bethesda, MD, *Perelman
School of Medicine at the University of Pennsylvania and Philadelphia V.A.
Medical Center, Philadelphia, PA, *Department of Rheumatology, Great
Ormond Street Hospital for Children NHS Trust, London, United Kingdom,
>Department of Neurology, Academic Medical Centre, Amsterdam, Nether-
lands, °Brigham and Women’s Hospital and Harvard Medical School,
Boston, MA, "Department of Neurology, University of Kansas Medical
Center, Kansas City, MO, ®Institute for Environmental Medicine, Karolinska
Institutet, Stockholm, Sweden, *Department of Neurology, Children’s Hos-
pital of Philadelphia, University of Pennsylvania, Philadelphia, PA, '°Uni-
versity of California, Los Angeles, Los Angeles, CA, ''Department of
Neurology, Catharina-ziekenhuis, Eindhoven, Netherlands, '*Brigham &
Womens Hospital, Boston, MA, *University of Alabama and VA Medical
Center, Birmingham, AL

Background/Purpose: Dermatomyositis (DM) is a subset of idio-
pathic inflammatory myopathies (IIM), which are heterogeneous rheu-
matic disorders characterized by inflammation of skeletal muscle and
progressive weakness. New and improved treatment is needed but a
significant and fundamental problem for conducting clinical trials is the
inadequate classification criteria for [IM. To address this, the International
Mpyositis Classification Criteria Project (IMCCP) was established with the
aim to develop and validate new classification criteria for [IM and major
subgroups of IIM. Clinical and laboratory data from 1600 IIM and
comparator cases have been collected. Dissimilarities in disease manifes-
tations among different patient groups have to be considered as classifi-
cation criteria must be uniformly valid. Little, however, is known about
these differences in relation to clinical phenotype for IIM. The aim of
this study was to investigate ethnic or gender differences in clinical
manifestations in adult DM, juvenile DM (JDM) and amyopathic DM
(ADM).

Methods: We extracted data on serology, 23 muscle variables (e.g.,
pattern of muscle weakness) and 14 skin manifestations from the IMCCP
database and assessed their prevalence among 238 DM, 233 JDM and 45
ADM patients. Comparisons were made between genders and patients of
Caucasian and Asian origin. Correction for multiple testing was per-
formed yielding a p<<0.0009 for statistical significance.

Results: Comparisons between the two ethnic groups revealed signif-
icant differences in clinical phenotypes. For adult DM cases, several
muscle variables were more prevalent among Caucasians compared to
Asians and two, neck flexor weakness and muscle tenderness, remained
statistically significant after correction for multiple testing. Moreover, the
pattern of skin manifestations differed greatly between adult DM patients,
and photodistributed violaceous erythema was found to be significantly
more prevalent among Caucasians (p<<0.0001). Fewer ethnic differences
for JDM cases were found and none remained statistically significant after
correction for multiple testing. As expected, the ADM patients displayed
virtually no muscle manifestations and no significant differences were
found. Comparison between prevalence of skin manifestations for Cau-
casian and Asian ADM patients showed a higher prevalence for most skin
variables in Caucasians, where periungual erythema remained statistically
significant after correction for multiple testing (p<<0.00001). Autoanti-
body analyses revealed a difference only among JDM cases where
rheumatoid factor (RF) was more prevalent in Asians than in Caucasians,
but only with a p<<0.05.

Gender analyses for serology, muscle variables and skin manifesta-
tions revealed fewer differences compared to ethnic differences, and none
remained statistically significant after correction for multiple testing.

Conclusion: We found significant ethnic differences in clinical phe-
notypes for DM patients. Comparable analyses showed no significant
gender differences. Results from this study are of importance for the
continued work in defining diagnostic and classification criteria as well as
defining inclusion criteria in clinical trials.
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Initial Predictors of Poor Survival in Patients with Dermatomyositis
and Interstitial Lung Disease. Masataka Kuwana', Shinji Sato?
Yuichiro Shirai', Tsutomu Takeuchi' and Takashi Fujita®. 'Keio Univer-
sity School of Medicine, Tokyo, Japan, Tokai University School of Medi-
cine, Isehara, Japan, *Institute for Virus Research and Graduate School of
Biostudies, Kyoto University, Kyoto, Japan

Background/Purpose: Dermatomyositis (DM) is a heterogeneous
disease with varying degrees of skin manifestations, myositis, and
interstitial lung disease (ILD). A variety of serum autoantibodies are
identified in patients with DM or clinically amyopathic DM (CADM),
including antibodies to aminoacyl-tRNA synthetase (ARS), TIF1-vy, and
CADM-140. Detection of these autoantibodies is useful in diagnosis as
well as in classifying patients into distinct clinical subtypes. In this study,
we examined if autoantibody profiles and clinical characteristics at
diagnosis were useful in predicting prognosis in patients with DM and
ILD.

Methods: Seventy patients diagnosed as having DM/CADM and ILD
at Keio University Hospital between 1993-2007 were selected from our
database. All clinical and laboratory findings were recorded at diagnosis.
Autoantibodies were identified by immunoprecipitation assays, and anti-
CADM-140 antibody was confirmed by ELISA using recombinant mel-
anoma differentiation-associated gene 5 protein. Cumulative survival rates
were calculated using the Kaplan-Meier method, and equality of survival
curves was tested by the Wilcoxon test. Multivariate analysis was
performed using the Cox proportional hazards regression model.

Results: Eighteen (26%) were positive for anti-CADM-140 and 38
(54%) were positive for anti-ARS (13 anti-Jo-1, 10 anti-EJ, 7 anti-PL-12,
5 anti-PL-7, 2 anti-OJ, and one anti-KS). The remaining 14 patients
included 2 with anti-UIRNP, 2 with anti-Ku, and one with TIF1-g
(reference group). When clinical characteristics at diagnosis were com-
pared between anti-CADM-140 and anti-ARS groups, diagnosis of
CADM and skin ulceration were more common, and muscle weakness and
shortness of breath at presentation, mechanic hands, Raynaud’s phenom-
enon, and elevation of KL-6 and CK were less common in anti-CADM-
140 group (P < 0.01 in all comparisons). The onset of disease in all
patients with anti-CADM-140 occurred between June and December, but
anti-ARS-positive patients did not have any recognizable seasonal pattern.
CT findings showed that NSIP pattern was predominant in anti-ARS
group, but organizing pneumonia (OP) pattern was common in anti-
CADM-140 group (P < 0.0001). Cumulative survival rates were signif-
icantly worse in anti-CADM-140 than in anti-ARS or reference group
(P = 0.004 and 0.03, respectively). All deaths in anti-CADM-140 group
were caused by progressive ILD and occurred within 7 months after onset,
whereas survival rates in anti-ARS group were gradually reduced and
were comparable with those in anti-CADM-140 group at 10 years. By
univariate analysis, diagnosis of CADM, anti-CADM-140 antibody, skin
ulceration, lack of muscle weakness, and OP pattern on CT were identified
as initial parameters associated poor survival (P < 0.05 for all compari-
sons). However, multivariate analysis revealed that skin ulceration was the
only parameter independently associated with poor survival: odds ratio
was 4.1 (1.1-16.4) and 3.8 (1.2-12.2) at 1 and 10 years, respectively.

Conclusion: Autoantibody detection is useful in predicting outcomes
in DM patients with ILD at presentation. Skin ulceration at lateral naifolds
due to vasculopathy is the best predictor of poor survival in DM patients.
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Prevalence of Pulmonary Hypertension in Inflammatory Myopathies.
Ashwini Mhatre, James Bena and Soumya Chatterjee. Cleveland Clinic,
Cleveland, OH

Background/Purpose: In patients with polymyositis (PM) and der-
matomyositis (DM), pulmonary complications can cause significant mor-
bidity and mortality. These include interstitial lung disease (ILD),
hypoventilation related to respiratory muscle weakness, and aspiration
pneumonia associated with involvement of the striated muscles of the
upper esophagus, cricopharyngeus, and hypopharynx. Pulmonary hyper-
tension (PH) has been associated with other autoimmune rheumatic
diseases. Though PH has been reported in a few case reports, it has been
a hitherto under recognized cause of morbidity and mortality in patients
with inflammatory myopathies (IM). We examined the prevalence of PH
in patients with IM and compared that to the prevalence of idiopathic PH
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in the general population and also to systemic sclerosis (SSc) associated
PH.

Methods: Retrospective chart review of patients with a diagnosis of PM or
DM based on ICD-9 codes was performed at a tertiary care center using electronic
medical records (EPIC™). Prevalence of PH was suspected in this cohort based
on echocardiography (TTE) or right heart catheterization (RHC) criteria.

Results: Diagnosis of IM was confirmed in 453 out of 683 charts reviewed.
Seventy one patients had suspected PH based on TTE and 32 patients had
diagnosis confirmed by RHC. This is significantly higher than population
prevalence of PAH (15/ million, p <0.001) [Humbert et al., 2006]. The
prevalence of RHC based PH was lower than that in systemic sclerosis controls
(89/722, p = 0.004) [Mukerjee et al., 2003]. However, the prevalence of PH
based on TTE and RHC was higher when compared to a similar study in SSc
patients (62/599, p = 0.006) [Hachulla et al., 2005].

Conclusion: This is the first study to systematically investigate the prevalence
of PH in IM. In our cohort of patients with IM, the prevalence of PH was
significantly higher than expected. TTE was a sensitive non-invasive modality for
detection of PH in these patients. In this retrospective study, all patients with IM
were not routinely screened for PH, leading to its potential underestimation.
Additionally, TTE diagnosis of PH was not always confirmed by RHC, leading
to its potential overestimation. However, it seems apparent that PH is more
common in IM than realized and should be added to the list of pulmonary
complications in IM. Hence routine screening for PH in IM may be worthwhile,
as its recognition might lead to better outcomes through earlier institution of
vasoactive therapies.

Table. Comparison of observed prevalence compared to literature

Group PH in IM (%) Historical controls (%) p-value
Confirmed PH (RHC) 32/453 (7.1%) 0.0015 [Humbert, 2006] <0.001
32/453 (7.1%) 12.3 [Mukerjee, 2003]* 0.004

Suspected PH (TTE) 73/453 (16.1%) 0.0015 [Humbert, 2006] <0.001
73/453 (16.1%) 10.4 [Hachulla, 2005] 0.006

Isolated PH # 10/453 (2.2%) 0.0015 [Humbert, 2006] <0.001

* Higher prevalence of PH than the current study
# PH without interstitial lung disease (ILD)
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Pulmonary Hypertension in Inflammatory Myopathies: Demographic and
Clinical Characteristics. Ashwini Mhatre, James Bena and Soumya Chat-
terjee. Cleveland Clinic, Cleveland, OH

Background/Purpose: Patients with polymyositis (PM) and dermatomyosi-
tis (DM) can have significant morbidity and mortality from pulmonary compli-
cations. These include interstitial lung disease (ILD), hypoventilation related to
respiratory muscle weakness, and aspiration pneumonia associated with involve-
ment of the striated muscles of the upper esophagus, cricopharyngeus, and
hypopharynx. Pulmonary hypertension (PH) has been associated with other
autoimmune rheumatic diseases. Though PH has been reported in a few case
reports, it has been a hitherto under recognized cause of morbidity and mortality
in patients with inflammatory myopathies (IM). We describe demographic and
clinical features in patients with IM and PH.

Methods: Retrospective chart review of patients with a diagnosis of PM or
DM and PH (based on ICD-9 codes) was performed at a tertiary care center using
electronic medical records (EPIC™),

Results: Out of 73 patients with IM and PH, 54 (74%) were female. The
mean age at diagnosis of IM was 51 years, and ranged from 18 years to 82 years.
Fifty three patients (72.6%) had ILD and 22 (30.1%) were positive for Jol
antibody. All patients but one were on prednisone. At the time of the study 51
patients (70%) were alive. 54.5% of patients who were deceased had been on
warfarin compared to 28% patients that were still alive (p = 0.031). Survival was
independent of the presence of ILD. Use of immunosuppressive and vasodilator
therapies had no impact on survival. Patients with ILD were more likely to be
non-white (p = 0.014) and were significantly younger (p = 0.010). Patients with
confirmed ILD (n = 63) were significantly more likely to be female (p = 0.036).

Table 1. Mortality data

Variable Alive (n = 51) Dead (n = 22) p-value
Female 39 (76.5) 15 (68.2) 0.46
Caucasian 33 (73.3) 12 (54.5) 0.12
Anti Jol antibody 17 (43.6) 5(41.7) 0.91
ILD 37(72.5) 16 (72.7) 0.99
Immunosuppressive 48 (94.1) 19 (86.4) 0.091
Vasodilator 16 (31.4) 7(31.8) 0.97
Warfarin 14 (28.0) 12 (54.5) 0.031
Age at diagnosis 50.5[41.0, 60.5] 48.0 [34.0, 65.0] 0.74
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Table 2. Comparison of patients with and without ILD

Variable No ILD (n = 20) ILD (n = 53) p-value
Female 18 (90.0) 36 (67.9) 0.055
Caucasian 17 (89.5) 28 (58.3) 0.014
Anti Jol antibody 2(20.0) 20 (48.8) 0.099
Immunosuppressive 17 (85.0) 50 (94.3) 0.43
Vasodilator 3(15.0) 20 (37.7) 0.062
Warfarin 8 (40.0) 18 (34.6) 0.67
Age at diagnosis 60.0 [43.0, 74.0] 47.5[37.0, 58.0] 0.010

Conclusion: This is the first study to systematically evaluate the association
between PH and IM. It suggests that PH exists in patients with IM even without
ILD (isolated PH). There was no difference in mortality in patients with or
without ILD. Further prospective studies are needed to evaluate the effects of
therapy on progression of PH in patients with IM.
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Cancer Associated Myositis: Temporal Relationship, Survival and Risk of
Cancer Recurrence. Results From a Large Historical Cohort in United
States of America. Christian A. Waimann, Kelechukwu A. Olejeme, Jean H.
Tayar, Xiudong Lei and Maria E. Suarez-Almazor. University of Texas. M.D
Anderson Cancer Center, Houston, TX

Background/Purpose: There is a well known association between cancer
and myositis. However the temporal relationship between myositis and cancer
development, and especially cancer recurrence, is still unclear. The aims of our
study were to evaluate the temporal relationship between PM/DM and cancer
diagnosis or recurrence.

Methods: Using electronic medical records, we identified a cohort of 93
patients with diagnosis of cancer and polymyositis/dermatomyo-
sitis (PM/DM) seen at a Comprehensive Cancer Center between 1998 and 2009.
PM/DM diagnosis was confirmed using a stepwise procedure: 1%, definitive
PM/PM according to Bohan and Peter criteria; 2", diag-
nosis made by a rheumatologist or neurologist; 3", full chart review by two
rheumatologists. Data collected included: Age, gender, cancer and PM/DM
clinical characteristics. Outcomes were: PM/DM flare (Worsening of muscle
weakness and/or rash), cancer recurrence (appearance of a disease that was
thought to be in remission), and death. The index cancer was defined as the cancer
that was diagnosed closest to the DM/PM symptoms. Squamous and basal cells
skin cancers in situ were not considered index cancer. The DM/PM diagnosis and
the cancer were defined as concurrent if the time interval between the two
incidences was within 6 months. Kaplan-Meier product limit method was used to
estimate the overall survival (OS) and cancer recurrence outcomes. Groups were
compared with the log-rank statistic (PM versus DM). Cox proportional hazards
(PH) models were fit to determine the association of DM/PM disease with OS
after adjustment for age and gender.

Results: 58 DM and 35 PM were included. Breast cancer was the most fre-
quent cancer (DM 31%; PM 20%), followed by lung cancer
(DM 17%; PM 12%). Adenocarcinoma was the predominant histo-
logical type (DM 60%, PM 39%). PM/DM diagnosis was concurrent with cancer
diagnosis or recurrence in 40% of cases (DM 53%; PM 7%). Fifty seven percent
of the PM cases versus 26% of the DM cases were diagnosed before cancer. At
the moment of PM/DM diagnosis or flare, 19 patients had their cancer in
remission. Sixty three percent of them developed a cancer recurrence within two
years, being the first 6 months the higher risk period (Figure 1). There was no
difference in OS after cancer diagnosis between PM and DM (mean survival was
5.5 and 3.9 years, respectively; log-rank p=0.96; Hazard ratio DM vs PM= 1.31,
1C95:0.7=2.5).

Overall recurrence of Index cancer after PM/DM diagnosis/flare
Kaplan-Meler estimates
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Conclusion: In our knowledge this is the largest cancer associated
myositis historical cohort in USA. Polymyositis and Dermatomyositis
were concurrent with cancer diagnosis or recurrence in 40% of the cases.
Almost half of the patients in remission developed a cancer recurrence
within 6 months of PM/DM diagnosis or flare. There was no difference in
survival between PM and DM.
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Defining Clinically Relevant Changes in Core Set Activity Measures for
Adult and Juvenile Idiopathic Inflammatory Myopathies (IIM). Lisa G.
Rider', Julia A. Lee®, Anna V. Jansen?, Nicola Ruperto®’, Adam M. Huber®,
Chester V. Oddis®, Brian M. Feldman®, Peter A. Lachenbruch’, Rohit
Aggarwal®, Frederick W. Miller* and IMACS and PRINTO?. 'NIEHS NIH,
Bethesda, MD, 2NIEHS, NIH, Bethesda, MD, *PRINTO-IRCCS, Genova,
Italy, “Dalhousie University, Halifax, NS, *University of Pittsburgh,
Pittsburgh, PA, °The Hospital for Sick Children, Toronto, ON, ’Corvallis,
OR, *University of Pittsburgh Medical Center, Pittsburgh, PA, *Bethesda

Background/Purpose: Both PRINTO and IMACS have established core set
measures for assessment of patients with IIM in therapeutic trials, and developed
preliminary definitions of improvement combining these. Our aim was to revisit
the degree of clinically meaningful change and importance of each measure in
defining clinically important change, as well as to define changes in these
measures that represent moderate and major degrees of improvement.

Methods: Twenty-nine pediatric and 21 adult rheumatologists and neurolo-
gists experienced in the care of IIM patients and the myositis core set measures
completed a Delphi questionnaire regarding the amount of change in each core set
domain deemed to be clinically significant in a trial setting.

Results: Adult and pediatric specialists provided the percentage change in
each core set domain in order to classify an IIM patient as minimally,
moderately and majorly improved (see Table), with general agreement
between the pediatric and adult specialists. Both groups required greater
change in enzyme values, and pediatric specialists also suggested slightly
greater degrees of change for patient global activity and physical function.
Muscle strength was ranked as the most important core set measure, followed
by MD Global Activity, and there was a suggestion that additional weight of
1.5-2 fold be given to both these measures in a definition of improvement or
of moderate and major response. Both groups preferred a definition based on
percentage change, or one that combined percentage with absolute change.
Both adult and pediatric specialists suggested 2—4 measures be required to
improve for the patient to be considered improved, except both groups
preferred improvement in up to 5 measures for a major degree of change.
More than 80% of participants felt that muscle strength and MD Global
Activity must improve for the patient to be considered clinically improved,
whereas for major improvement, physical function also has to improve in
adults and extra-muscular activity in pediatric patients. Deterioration of a
small degree (= 20%) would be allowable in lor 2 measures, but for major
change no more than 1 measure may worsen, which cannot be MD Global
Activity for pediatric or muscle strength for adult myositis patients.

Conclusion: These data, along with these specialists’ ratings of
adult and juvenile IIM patient profiles, will be used to revise the
definitions of improvement for adult and juvenile myositis, and to guide
the development of new criteria for moderate and major degrees of
improvement.

Minimum
Core Set Domain Percent Change  Moderate Percent Major Percent
(% Change, Median) (Median) Change (Median) Change (Median)

Adult Pediatric Adult Pediatric Adult Pediatric

Physician global activity 20.0 20.0 30.0 40.0 50.0 60.0
assessment

Patient global activity 20.0 25.0 30.0 40.0 50.0 60.0
assessment

Muscle strength (MMT or 20.0 20.0 30.0 30.0 50.0 50.0
CMAS)

Physical function 20.0 27.5 30.0 40.0 50.0 60.0
(ICJHAQ)

Extra-skeletal muscle 20.0 20.0 30.0 30.0 50.0 50.0
disease activity

Laboratory Enzymes 30.0 30.0 40.0 50.0 60.0 70.0
(CK, LDH, AST, ALT)

CHQ Physical Score NA 22.5 NA 40.0 NA 55.0
(HR-QOL)
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Fatigue In IDIOPATHIC Inflammatory Myopathy (IIM): Prevalence,
IMPACT and ASSOCIATION with QUALITY of LIFE. Richard CJ Camp-
bell', David L. Scott', Patrick D. Kiely* and Patrick Gordon'. 'King’s College
London, London, United Kingdom, 2St. Georges Hospital, London, United
Kingdom

Background/Purpose: Fatigue is common and has a major impact on quality
of life in RA and SLE. The prevalence, severity and association with quality of
life have not previously been evaluated in IIM.

Methods: 95 patients with dermatomyositis and polymyositis were recruited
from 3 South London teaching hospitals. To assess the importance of fatigue,
patients were first asked to rate 7 typical [IM symptoms (pain, weakness, fatigue,
daily functioning, sleep, memory, gastrointestinal upset) in the order of impact on
their quality of life. Patients also rated each symptom on a severity scale out of 6.
Fatigue was then measured using 3 generic tools (FACIT-F, fatigue severity scale
(FSS) and the vitality component of SF-36). Assessments were repeated in one
quarter of patients to evaluate test-retest reliability and for comparison with age,
gender and ethnicity matched healthy controls (t tests, p<<0.05). Quality of life
was measured with the SF-36 questionnaire. Spearman’s correlation (1>0.6,
p<<0.05) evaluated fatigue against domains of quality of life. Patients were
compared with population normative data for healthy patients using t tests
(p<<0.05).

Results: 89% patients had fatigue (FSS score >3). Mean fatigue was
consistently high for each measure: FACIT-F 25/52 (SD 13.3); FSS 5.42/7 (SD
4.2); SF-36 vitality 40.0/100 (SD 22.13) and more than the healthy controls
(FACIT-F 47.68; FSS 1.67; SF36 vitality 83.23; p<<0.001). There was good
agreement between the scales in test-retest. FACIT-F correlated with FSS (r=0.7;
p<0.05) and SF36 vitality scores (r=0.8; p<0.05). 28% of respondents reported
fatigue as the symptom that most impacted on their quality of life; more than any
other symptom (weakness 10%, pain 21%, physical function limitation 15%,
sleep 16.3%, memory and concentration 2.5% and digestive 6.3%). Mean
symptom severity (3.9/6) was greater for fatigue than any other symptom. SF-36
was lower across all domains when compared with normative UK population and
the healthy controls. SF-36 showed association with FACIT-F in univariate
regression across all SF-36 domains (p=0.000).

Conclusion: Fatigue is common in [IM and impacts on quality of life more
than any other typical IIM symptom. It is also highly associated with poor quality
of life. If there is a causal relationship between fatigue and quality of life, the
symptom may contribute to the high morbidity associated with IIM and should be
a focus for further evaluation.
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Fatigue In Idiopathic Inflammatory Myopathies (IIM) Is Not Caused by
Peripheral Muscle Fatigability: Studies of Non-Volitional Quadriceps
Muscle Endurance Using Repetitive Transcutaneous Stimulation. Rich-
ard CJ Campbell, Ged Rafferty, David L. Scott, Charles Rielly, Katie Ward
and Patrick Gordon. King’s College London, London, United Kingdom

Background/Purpose: Muscle endurance is the decline of capability of
skeletal muscle to generate force with repeated activation. Fatigue is a major
problem in patients with [IM. However, the relative contribution of peripheral
and central factors is not known. Poor muscle endurance is likely to be a key
peripheral factor. We used validated non-volitional techniques to repetitively
stimulate quadriceps muscle trans-cutaneously to compare muscle endurance
between IIM patients and controls. We also assessed whether there is a
relationship between self-reported fatigue and muscle endurance.

Methods: Endurance Protocol: the quadriceps was stimulated repeatedly
at a fixed voltage for 3 minutes (250ms on, 750ms off with a pulsed current,
frequency of 30Hz). The force generated by each quadriceps contraction (Kg)
was recorded throughout. Voltage was set to generate a starting contraction of
30% maximal voluntary contraction (MVC). This standardised participants
for weight and strength. Self-reported fatigue was measured using the
FACIT-F questionnaire. We compared mean time for initial starting force to
decline to 70% between patients and controls (unpaired t tests). We also
investigated whether this correlated with fatigue (FACIT-F) using Spear-
man’s correlation.

Results: We compared 20 IIM patients (16 dermatomyositis and 4
polymositis; 10 females, 10 males) with age and sex matched controls.
Fatigue measured by FACIT F and FSS was significantly reduced in the
patients (table). Quadriceps power was also significantly reduced in the
patients. In contrast, the endurance protocol showed no difference in the time
taken to reach 70% of starting force between the patients and controls. Using
Spearman’s correlation, we found no relationship between measures of
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fatigue (FACIT-F and FSS) and quadriceps endurance or quadriceps MVC in
IIM patients.

Patients Controls P

Number 20 20
Gender/Ethnicity 10F, 10M 15 White, 5 Black  10F, 10M 17 White, 3 Black
Mean Age (SD) 53.9 (9.78) 51.3(8.43) 0.37
Mean FACIT-F (SD) 31(10.26) 46 (11.90) <0.05
Mean FSS (SD) 4.1 (1.75) 1.2 (1.28) <0.05
MVC (Kg) (SD) 26.7 (8.82) 36.2 (7.04) <0.05
Time to decline to 64.6 (17.76) 61.1(18.25) 0.55

70% initial

force (SD)

Conclusion: Patients with IIM have more fatigue and greater muscle
weakness than matched controls. However, they show physiologically normal
muscle endurance. Muscle endurance and muscle strength are also unrelated
to fatigue which is almost certainly driven by central mechanisms in IIM. The
impact of IIM on muscle strength over muscle endurance may influence types
of rehabilitation programs offered for IIM.

243

Predictors of Experienced Fatigue in Idiopathic Inflammatory Myopathy
(IIM): Psychological Factors and Pain Are More Predictive Than Disease
Activity, Damage or Strength. Richard CJ Campbell', David L. Scott', Patrick
D. Kiely* and Patrick Gordon'. 'King’s College London, London, United
Kingdom, St. Georges Hospital, London, United Kingdom

Background/Purpose: To evaluate the relationship the between experienced
fatigue and a range of potential associations. Clinical (including disease activity/
damage), psychological and demographic factors were assessed prospectively in
a large South London population of patients with IIM.

Methods: A total of 95 patients (64.3% female, 32.7% male) with IIM
attending outpatients clinics at 3 South London teaching hospitals were recruited.
Experienced fatigue was measured using Functional Assessment of Chronic
IIness Therapy for Fatigue (FACIT-F) and the fatigue severity scale (FSS). Other
concurrent measurements included: manual muscle testing (MMT/260), health
assessment questionnaire (HAQ-DI), haemoglobin, erythrocyte sedimentation
ratio (ESR), creatinine kinase (CK), current prednisolone dose, the hospital
anxiety and depression scale (HADS), visual analogue scales (VAS) for global
health and pain, and the IMACS core data set for disease activity and damage.
Outcomes were assessed for degree of association with fatigue in uni-variate
regression (p<<0.05). Backward stepwise multivariate regression models were
developed with fatigue as the dependent variable. Co-linearity between variables
was taken into account before modelling.

Results: Pain, disease duration, CK or prednisolone dose were not predictive
of fatigue in uni-variate regression. Factors moderately predictive of fatigue (*
>0.3; p<<0.05) included: HADS anxiety, HADS depression and HAQ. Factors
with small predictive value (*>0.1; p<<0.05) for fatigue included: Haemoglobin,
VAS-pain, VAS-global health, MMT/260 and summary measures of disease
damage (MDI severity %, MDI extent %, MDI severity muscle) and activity
(MYOACT%). In multivariate modelling, 68% of the variance in fatigue was
explained by HADS depression, VAS pain, haemoglobin and severity of muscle
damage index. The strongest contributions came from depression and pain.
MMT/260, MYOACT% and the other measures of disease damage were no
longer statistically significantly predictive of fatigue in multiple regression
modelling. HAQ was co-linear (r>0.5) with HADS, so was not included in
multivariate models.

Conclusion: In IIM, psychological factors and pain are predictive of fatigue.
However, disease activity, damage and strength show much weaker relationships.
It is not known whether there is a causal relationship between depression, pain and
fatigue in IIM. An interventional study treating pain and depression while
measuring changes in fatigue is needed.
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International Classification of Diseases-Clinical Modification-9 Codes for the
Diagnosis of Dermatomyositis and Polymyositis in Discharge Summaries:
Evidence of Acceptable Validitly. Neera Narang', David Fiorentino?, Eswar
Krishnan® and Lorinda Chung®. "Stanford Univ Medical Center, Stanford,
CA, ?Stanford, Stanford, CA, *Stanford University, Stanford, CA, *Stan-
ford Univ Medical Center, Palo Alto, CA

Background/Purpose: Dermatomyositis (DM) and polymyositis (PM)
are rare autoimmune diseases classically characterized by muscle inflamma-
tion. Epidemiologic studies using large administrative and hospitalization
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databases rely on the accuracy of the International Classification of Diseases-
Clinical Modification-9 (ICD-CM-9) codes for case definitions. The purpose
of this study is to evaluate the accuracy of ICD-CM-9 codes for DM and PM
in hospital discharge summaries.

Methods: We identified all patients in the Stanford Hospital and Clinics
database who had the ICD-CM-9 codes for DM (710.3) and PM (710.4)
associated with any clinical encounters during the years 1996-2004. Of those,
only patients who had hospital discharge summaries with any mention of
these ICD-CM-9 codes were included in our study. We then performed a
comprehensive medical record review of both inpatient and outpatient
medical records to determine the proportion of patients who fulfilled accepted
classification criteria for the diagnosis of DM and PM. Bohan and Peter
criteria was used to classify patients as definite, probable, and possible DM or
PM. Patients with clinically amyopathic DM were evaluated using the
Sontheimer/Euwer criteria.

Results: A total of 332 patients with the [CD-CM-9 codes 710.3 and
710.4 were identified in the Stanford Hospital and Clinics database. 42 of
these patients had inpatient hospitalizations between 1996-2004. 30
patients had ICD-CM-9 code 710.3 (DM) and 12 had ICD-CM-9 code
710.4 (PM). Of the 30 patients with ICD-CM-9 code 710.3, 24 (80%)
fulfilled Bohan and Peter criteria for DM (14 definite, 5 probable, 5
possible). Of these, 8 had muscle biopsies consistent with DM. 2
additional patients met Sontheimer/Euwer criteria for amyopathic DM. 1
of the 4 patients who did not fulfill criteria for DM actually met ACR
criteria for systemic sclerosis. 10 of 12 (83%) patients with ICD-CM-9
code 710.4 met Bohan and Peter criteria for PM (0 definite, 4 probable, 6
possible), however, only 2 patients had muscle biopsies consistent with
PM, and 1 of the “probable” patients had a biopsy more consistent with
rhabdomyolysis. The 2 other patients with 710.4 coding actually had DM
and inclusion body myositis as verified by muscle biopsy.
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Conclusion: Our study suggests that ICD-CM-9 codes of 710.3 and 710.4
used for coding discharge summaries are = 80% accurate in identifying cases
of DM and PM, respectively, who fulfill currently accepted classification
criteria for at least possible disease.
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Body Mass Index At Diagnosis Affects Disease Course In Juvenile Dermat-
omyositis. Anjali Patwardhan', Gloria Higgins?, Charles H. Spencer' and Robert
M. Rennebohm®, "Nationwide Childrens Hospital, Columbus, OH, *PRCSG,
Columbus, OH, *Columbus Childrens Hospital, Columbus, OH

Background/Purpose: Pediatric obesity is increasing at an alarming rate. It
is well known that obesity predisposes joints and bones to mechanical stress and
increases musculoskeletal problems. Adipose tissue is considered an endocrine
organ. Adipocytes secrete cytokines including TNF-a and IL-6, causing systemic
inflammation and immune dysregulation. Obesity alters drug pharmacokinetics
and affects drug dosing, blood levels and volume of distribution, possibly
affecting efficacy of treatment. Obese persons may have altered sensitivity and
response of the hypothalamic-pituitary-adrenal axis. Obesity also leads to a
change in ACTH-mediated response to steroids, a category of drug commonly
used in rheumatic diseases. We investigated the hypothesis that obesity at



diagnosis alters the disease course, response to treatment, and complication rate in
juvenile dermatomyositis (JDM).

Methods: Institutional Review Board approval was obtained to retrospec-
tively review the charts of 73 patients with JDM seen in pediatric theumatology
clinic at Nationwide Children’s Hospital over the past 23 years by pediatric
rheumatologists. Data on treatment and outcomes were collected up through the
last clinic visit, or July 30, 2010, whichever came first. Body mass index (BMI)
was calculated using ‘Centers for Disease Control and Prevention—BMI calcu-
lator for children and teenagers’. We used the Wilcoxon two-sample test to
compare numerical variables between the group of patients who were obese (BMI
>85th percentile) and the group who were non-obese (BMI =85th percentile) at
their initial visit. We used logistic regression to compare categorical variables
between obese and non-obese groups in SAS 9.2

Results: Patient age ranged from 0-18 years. 28 patients had age- and
sex-specific BMI = 85™ percentile, and 45 had < 85™ percentile at disease onset.
Average BMI of obese patients was 93" percentile and of non-obese patients was
46™ percentile. Comparatively fewer patients in the obese group received
corticosteroid pulses at diagnosis (p=0.04) and developed osteonecrosis
(p=0.030). Comparatively more patients in the obese group had elevated muscle
enzymes at 12 months (p=0.027), developed calcinosis (p=0.03), received
methotrexate for a longer time (p=0.040), continued to take steroids at last follow
up (p=0.028), and continued to have active disease at 3 years (p=0.039), 5 years
(p=0.039), and 10 years (p=0.027) following diagnosis.

Conclusion: JDM patients who were obese at diagnosis (BMI > 85th
percentile) were less likely to receive pulse corticosteroids and had a lower
incidence of osteonecrosis. On the other hand, they were more likely to have
a chronic continuous and prolonged disease course, and calcinosis. It is not
clear if these differences were related to treatment choices, or to metabolic
differences in the two groups such as secretion of pro-inflammatory cytokines
by adipose tissue, alteration of pharmacokinetics of medications, or altered
sensitivity and response of the hypothalamic-pituitary-adrenal axis including
response to corticosteroids in obese patients.
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Juvenile Dermatomyositis Is a Different Disease In Children up to Three
Years of Age At Onset Than In Children Above Three Years At Onset.
Anjali Patwardhan', Charles H. Spencer', Gloria Higgins® and Robert M.
Rennebohm®. '"Nationwide Childrens Hospital, Columbus, OH, *Nationwide
Childrens Hospital, Columbus, OH, *Columbus Childrens Hospital, Colum-
bus, OH

Background/Purpose: Juvenile Dermatomyositis (JDM) is a different dis-
ease than dermatomyositis in adults in many ways including more vascular
inflammation and vasculopathic thrombosis as previously described. We tested
the hypothesis that juvenile dermatomyositis (JDM) disease course in children
with disease onset at or below age three years may be different than that of
children with disease onset at greater than three years of age.

Methods: Institutional Review Board approval was obtained to retrospec-
tively review the charts of 78 patients from age 0-18 years with JDM seen in
pediatric rtheumatology clinic at Nationwide Children’s Hospital over the past 23
years the diagnosis was made by the treating pediatric theumatologist. Not all the
patients met the Bohan and Peter criteria, as muscle biopsy and EMG were not
always performed. The data regarding disease course and outcome were collected
as of the last clinic follow-up. Wilcoxon 2-sample test and Chi-square test and
Fisher’s exact test were used to compare continuous variables and categorical
variables respectively.

Results: The mean times between onset of symptoms to diagnosis in younger
and older age groups were 5.6 months and 4.5 months, respectively. The younger
onset group had more females (p=0.05) and their disease onset occurred less
frequently during the typical winter-spring seasons (p = 0.031). The younger
onset group was more likely to have a preceding fever (p=0.029) and family
history of autoimmune diseases (p=0.012). The younger onset group was less
likely to have heliotrope rash (p=0.04), Gottron’s sign (p=0.049), capillary loop
abnormalities (p=0.010), or creatinine kinase (CK, p=0.022), aspartate amino-
transferase (AST, p=0.021) and aldolase (p=0.035) elevations. The younger
children were more likely to have atypical histopathology (p=0.02) at presenta-
tion. The younger onset group was treated less often with pulse methylpred-
nisolone at diagnosis (p=0.043) and less often with hydroxychloroquine
(p=0.035). The mean (p=0.06) and maximum (p=0.002) duration of metho-
trexate therapy, and the mean (p=0.06) and maximum (p=0.016) duration of oral
steroid therapy, was shorter in the younger group. Younger age group patients
were more likely to experience a monocyclic course (p=0.027) and less likely to
have active disease at 5 (p=0.017) and 10 years post diagnosis (p=0.019). The
younger patients were less likely to have osteonecrosis (p=0.023) and more likely
to die of their disease
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Conclusion: There were significant differences between JDM patients with
disease onset at or below age three years, compared to their older counterparts.
Younger patients in our cohort had fewer typical findings at diagnosis. They were
more likely to experience a monocyclic course, a shorter and milder total disease
course, and a shorter maximum duration of oral steroid and methotrexate therapy.
Younger patients had predominantly monocyclic disease, and a lower proportion
had active disease at 5 and 10 years. In spite of having milder disease course,
patients with younger onset had a higher mortality rate and a similar complication
rate compared to the older onset patients, except for osteonecrosis which was
higher in the older onset group
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Comparison of Untreated Adult and Juvenile Dermatomyositis Muscle
Biopsies: Difference of Inflammatory Cells Phenotyping. Samuel K. Shinjo',
Adriana M. Sallum?, Clovis A. Silva' and Suely K. N. Marie®>. 'Faculdade de
Medicina da Universidade de Sdo Paulo (FMUSP), Sdo Paulo, Brazil,
Faculdade de Medicina da Universidade de Sio Paulo (FMUSP), Sio
Paulo-SP, Brazil, *Faculdade de Medicina da Universidade de Sio Paulo
(FMUSP)., Sao Paulo, Brazil

Background/Purpose: Inflammatory cell phenotyping in muscle fibers have
been described in adult (ADM) and juvenile (JDM) dermatomyositis. Neverthe-
less, this alteration has not been systematically and simultaneously assessed and
compared in both ADM and JDM untreated groups in a large series. Therefore,
the aim was to study the cell phenotyping and MHC I and II expressions in
muscle samples of untreated ADM and JDM npatients, and to correlate with
laboratory and clinical features.

Methods: Twenty-eight untreated ADM and 28 JDM patients, fulfilling
Bohan and Peter criteria, diagnosed from 1990 to 2010, were included in this
study. Routine histochemistry and immunohistochemistry (CD20 and CD68
(LSB+ system); CD4 and CDS8 (EnVision-AP technique); MHC I and II
(StreptoABComplex/HRP, Dakopatts)) were performed on serial frozen muscle
sections. Each biopsy specimen was coded and analyzed independently by two
investigators (SKS and AMES). The pathology readers were blinded to diagnosis
and clinical status when the biopsies were evaluated. Inflammatory cell pheno-
typing was analyzed quantitatively in endomysial, perimysial, perivascular (en-
domysial and perimysial) areas in 10 fields (200x). Expressions of MHC I and II
were assessed as negative or positive stained fibers.

Results: The mean age at disease onset was 42.0+15.9 and 7.3+3.4 years in
ADM and JDM, respectively, whereas the symptoms duration before muscle
biopsy were similar in both groups (9.4+11.1 and 11.3£16.0 mo, p=0.616). No
statistical differences were observed regarding gender, ethnicity, frequency of
constitutional symptoms and organ involvements (cutaneous, articular, pulmo-
nary, cardiac or gastrointestinal) (p>>0.050), except for the higher CK levels
observed in ADM (CK: 3820.025332.3U/L vs. 1150.7£1332.3, p=0.024). The
CD4 and CD8 positive cells distributions were similar in both groups in all
analyzed area. The CD20 positive cells was predominantly observed in endomyo-
sial (p=0.012) and perivascular perimysial (p=0.034) of ADM, whilst the CD68
positivity was mainly in all muscle specimen areas of ADM (p<<0.001). The
frequency of MHC I expression in fibers membrane (50.0 vs. 96.4%, p<<0.001)
was significantly higher in JDM than ADM, whereas MHC II expression was
lower (50.0 vs. 14.3%, p=0.020). Additionally, all immunohistoquemical analy-
ses were not correlated with demographic data, as well as with clinical and
laboratorial features, including CK levels before muscle biopsy (p>0.050).

Conclusion: Different cells phenotyping of muscle biopsies were observed in
the onset of two relevant inflammatory myopathies. Macrophages and B lym-
phocytes expressions in muscle fibers were a premature marker of ADM, whereas
the MHC I expression in muscle fibers were evidenced in JDM.
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Pulmonary Function Tests in Idiopathic Inflammatory Myopathy: Associ-
ation with Clinical Parameters. Adrienne Prestridge’, Gabrielle Morgan', Deli
Wang? and Lauren M. Pachman®. 'Children’s Memorial Hospital, Chicago, IL,
“Northwestern University’s Feinberg School of Medicine, Chicago, IL, *North-
western University Feinberg School of Medicine, Chicago, IL

Background/Purpose: In adult idiopathic inflammatory myopathy (IIM),
pulmonary involvement is found in close to half of patients' and many clinicians
recommend routine screening with pulmonary function tests (PFTs).? Pulmonary
involvement in children with IIM ranges from 18-50%, depending on the
definition utilized.® Loss of core strength is a major component of JDM weakness.
PFTs in juvenile dermatomyositis (JDM), when abnormal, are restrictive with a
decreased diffusing capacity (DLCO) and have been shown to be associated with
abnormal high resolution computed tomography of the chest (HRCT).* Correla-
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tion with clinical disease parameters has not been well studied. The purpose of this
investigation was to determine the association of abnormal lung function in
pediatric patients with IIM with selected clinical parameters.

Methods: This is a cross-sectional study of children with a diagnosis of [IM
between the ages of 5 and 21 years, who were seen for clinical care at the
Children’s Memorial Hospital. Those children who performed a PFT, between
the years 2008 and 2011 were selected for study. Clinical parameters evaluated
included: age at time of PFT, age at diagnosis, gender, ethnicity, myositis specific
and associated antibodies (MSA/MAA), child myositis assessment scale
(CMAS), Nailfold End Row Loop (ERL), Disease Activity Score (DAS) for
muscle weakness, duration of untreated disease (DUD), muscle enzymes--
including CPK, aldolase, SGOT, LDH—neopterin, Von-Willebrand Factor An-
tigen and flow cytometry. Comparisons were made between groups using
Wilcoxon Rank Sum test for continuous variables and Chi square or Fisher exact
test for dichotomous variables. We received IRB approval for this retrospective
study.

Results: PFTs were considered abnormal if their total lung capacity (TLC) or
DLCO was <80% predicted. Eighty five patients were included in the study, 39
with JDM, 7 with juvenile polymyositis, 38 with overlap syndromes and one with
nonspecific myositis. PFTs revealed 24% of patients had decreased TLC and 31%
of patients had decreased DLCO. Clinical parameters that differed in patients with
either an abnormal TLC or DLCO, included race, MSA/MAA (PMScl, SCI 70),
DUD, DAS for muscle and aldolase. Significant differences in patients with an
abnormal TLC also included age at time of PFT, age at diagnosis, MSA/MAA
(Ro), CPK and CMAS items 6, 10 and 12. Significant differences in patients with
an abnormal DLCO included gender, race, MAS (UIRNP, U2RNP), neopterin
and CMAS items 1 and 3.

Conclusion: Assessment of PFTs in children with IIM should be considered,
since up to a third of patients have abnormalities. Concern for pulmonary
involvement should be increased in patients with worse DAS for muscle strength
and longer DUD. The identification of particular MSA/MAAs should also
increase the requirement for screening for pulmonary complications of 1IM.
Further research is needed to determine which pediatric patients should be
screened with PFTs in order to limit the associated morbidity secondary to
pulmonary complications in [IM.

Supported by NIH/NINR 1ROINR012692 & Cure]M (LMP)

1. Marie Arthritis Rheum 2002
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3. Morinishi ModRheumatol. 2007
4. Sanner Ann Rheum Dis. 2011
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Increased Depression and Anxiety Symptoms in a Group of Dermatomyo-
sitis Patients. Elizabeth Ghazi', Mitchel A. Kling?, Kathleen Propert’, Joyce
Okawa'! and Victoria P. Werth*. 'UMDNIJ-Robert Wood Johnson Medical
School, Piscataway, NJ, Philadelphia Veterans Affairs Medical Center and
University of Pennsylvania, Philadelphia, PA, *University of Pennsylvania,
Philadelphia, PA, *Perelman School of Medicine at the University of Pennsyl-
vania and Philadelphia V.A. Medical Center, Philadelphia, PA

Background/Purpose: Mood has never been studied in dermatomyositis
(DM), a condition that can impact the skin, muscles, and other organs.
However, it has been shown that DM patients have significantly lower quality
of life (QOL) compared to other illnesses. This study compared the levels of
depression, anxiety, and stress symptoms in the DM population to that of the
general population. It hypothesized that facial involvement, skin damage, and
muscle pain would lead to poorer mood scores and that mood scores would
be highly associated with QOL scores.

Methods: This cross-sectional study evaluated depression using the
following validated, self-report measures: the Patient Health Questionnaire 9
(PHQ-9) and the Depression Anxiety and Stress Scales 21 (DASS-21)-
depression sub-scale (DASS-D). The DASS-21 anxiety and stress sub-scales
(DASS-A and DASS-S) were used to look at anxiety and stress levels. The
PHQ-9 functions as a screen, diagnostic tool, and determinant of severity,
while the DASS-21 measures dimensions of mood. Skin severity was
determined by the validated Cutaneous Dermatomyositis Disease Severity
Index (CDASI) activity and damage scores. QOL was assessed with the
validated skin-specific QOL measure, the Skindex-29. Eligible subjects
required a diagnosis of DM and were seen between March and June of 2011
in Penn’s autoimmune skin disease clinic. The DM group’s PHQ-9 scores
were compared to historic controls using a chi square test, with cut- off scores
for mild and moderate to severe depression being 5 and 10, respectively. The
DM group’s DASS-21 median sub-scores were compared to historic controls
using a Wilcoxon signed-rank test. Spearman’s correlations were conducted

between the mood measures and skin severity, including facial and overall
skin activity and damage, and Skindex-29 scores. A point bi-serial correlation
was conducted between the mood measures and the absence or presence of
muscle pain.

Results: Of the 34 eligible patients, 12 of the 34 DM patients (35%) had
a PHQ-9 score of 5 or greater. Of these patients with depressive symptoms,
66% had mild symptoms (score of 5-9) and 34% had moderate to severe
symptoms (=10). The DM group had a significantly greater proportion of
depression versus controls using the 5 point cut-off (X*= 4.97, p=0.03), but
not when using the 10 point cut-off (X*=1.32, p=0.25). DASS-A and
DASS-D medians were significantly different from controls (W=271,
p=.002; W=214, p=0.02), while the DASS-S median was not. DASS-A,
DASS-D, and PHQ-9 scores all correlated with muscle pain (rpb= 0.48, 0.53,
and 0.47, p=0.004, 0.001, and 0.005, respectively). The PHQ-9 and all DASS
sub-scales correlated significantly with all sub-scales of the Skindex-29.

Conclusion: DM patients have more mild depressive symptoms than the
general population, but similar rates of moderate to severe depression. DM
patients experience more anxiety symptoms than controls. The presence of
muscle pain may contribute to poorer mood. Skin specific QOL measures and
mood measures are highly associated, possibly because the impact of skin
disease activity on QOL mediates mood.
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R577X Alpha-Actinin 3 ACTN3) polymorphism Is Associated with
Inflammatory Myopathies in Mexican population. Flavio Sandoval-
Garcia', Marcelo Petri?, Miguel A. Saavedra®, Claudia Cruz-Reyes®, Luis
Jara-Quezada®, Ingrid Davalos®, Mario Salazar-Paramo®, Ivan Gamez-Nava’,
Laura Gonzalez-Lopez®, Trinidad Garcia-Iglesias®, Esther Corona-Sanchez'?,
Soraya Zavaleta-Muiiiz'', Ratil Vargas-Ramirez'®, Jorge Aguilar Arreola'?,
Monica Vazquez-Del Mercado'' and Beatriz T. Martin-Méarquez'?. 'Instituto
de Investigacion en Reumatologia y del Sistema Musculo Esquelético,
Universidad de Guadalajara, Guadalajara, Jalisco, Mexico, Mexico, “Univer-
sidad de Guadalajara, Guadalajara, Jalisco, Mexico, Mexico, *Centro Medico
La Raza Instituto Mexicano del Seguro Social Mexico D.F., México D.F.,
Mexico, “Centro Medico La Raza Instituto Mexicano del Seguro Social
Mexico D.F., Mexico D. F., Mexico, *Departamento de Biologia Molecular
y Genomica, Instituto de Genetica Humana, Centro Universitario de Ciencias
de la Salud, Universidad de Guadalajara, Guadalajara, Jalisco, Mexico,
Mexico, “Departamento de Fisiologia, Centro Universitario de Ciencias de la
Salud, Universidad de Guadalajara, Guadalajara, Jalisco, Mexico, Mexico,
Centro Médico Nacional de Occidente, IMSS, Guadalajara, Jalisco, México,
Mexico, ®Hospital Regional de Zona 110, Instituto Mexicano del Seguro
Social (IMSS), Guadalajara, Jalisco, Mexico, Guadalajara, Jalisco, Mexico,
Mexico, °Laboratorio de Inmunologia, Centro Universitario de Ciencias de la
Salud, Universidad de Guadalajara, Guadalajara, Jalisco, Mexico, Mexico,
Instituto de Investigacion en Reumatologia y del Sistema Musculo Esquelé-
tico, Universidad de Guadalajara, Guadalajara, Jalisco, México, Mexico,
"Universidad de Guadalajara, Guadalajara, Jalisco, México, Mexico, '*Hos-
pital Civil JIM, "*Universidad de Guadalajara, Gudalajara, Jalisco, México,
Mexico

Background/Purpose: Inflammatory myopathies (IM) such as Polymy-
ositis (PM) and Dermatomyositis (DM) are characterized by muscle damage
and proximal muscle weakness. The muscle are enriched by alpha-actinins
(ACTN) that are cytoskeletal proteins which encode a spectrin superfamily
genes tissue—specific for myocardial diseases: ACTNI and muscle tissues
(ACTN2, ACTN3). The function of ACTN heterodimers is to cross-link and
bind actin, along with preserving spatial association among myofilaments.
ACTNS3 expression is restricted to type II fibers (100% of type IIb/x fibers and
50% of type Ila). The ACTN3 gene is located in the region 11q13-14 and in
normal conditions, translates a 901 aminoacid protein. The R577X ACTN3
polymorphism is characterized by a non sense polymorphism resulting in the
replacing of Arginine (R) by a premature stop codon (X) in the exon 16
(R577X). The homozygous XX are associated with incomplete translation
resulting in lost of function of ACTN3. The R577X ACTN3 R allele is related
with strength and power muscle phenotype and the X allele is associated with
endurance. Since muscle weakness is a common feature in IM, the aim of this
study was to analyze the influence of the R577X ACTN3 polymorphism in a
group of Mexican patients with PM/DM.

Methods: 37 patients with Dermatomyositis (DM)/ Polymyositis (PM)
and 85 healthy subjects were analyzed using PCR-RFLP for the R577X
ACTN3 polymorphism. Genotypes and alleles were analyzed. Enzymes such
as CPK, LDH, AST and ALT were taken at diagnosis and recruitment to the
study.

Results: We found that 36% XX of healthy subjects were polymorphic
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for the R577X ACTN3 polymorphism (18% RR and 46% RX) compared with
70% of R577X ACTN3 polymorphic in IM (70% XX, 6% RR and 24% RX).
The R allele was present in 41% and X in 59% in healthy subjects compared
with 18% of the R and 82% X allele within the IM group (p<<0.001). The
polymorphic allele X, is associated with the group of IM. Although, within
patients with IM, the cases carrying XX genotype had lower levels of
enzymes such as CPK, AST and ALT (p<<0.01, p<<0.01 and p<<0.05
respectively) compared with RX genotype.

Conclusion: In our study since 70% of IM patients were carriers of the
R577X ACTN3 polymorphic XX genotype, the lack of the protein could be
a genetic factor that facilitates the muscle weakness and poor muscle
resistance, besides the inflammatory damage mediated by the immune system
itself.
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Incidence and Prevalence of Idiopathic Inflammatory Myopathies in
South Australia: A 30-Year Epidemiologic Study of Blopsy-Proven
Cases. Ju Ann Tan', Peter J. Roberts-Thomson?, Peter Blumbergs®, Paul
Hakendorf”, Sally R. Cox! and Vidya Limaye®. 'SA Pathology/thders Medical
Centre, Ade1a1de Australia, Flinders Medical Centre, Adelaide, Australia,
SInstitute of Medical and Veterinary Sciences, Adelaide, Australia, “Flinders
University, Adelaide, Australia, *Royal Adelalde Hospital, Adelaide, Australia

Background/Purpose: Idiopathic Inflammatory Myopathies (IIM) is a
heterogenous group of autoimmune muscular disorders characterised by
progressive proximal muscle weakness and inflammatory changes on muscle
histology. Epidemiological data on IIM have been variable due to its rarity
and heterogeneity. We aim to describe the epidemiology of a homogenously-
defined population of biopsy-proven IIM in South Australia (SA).

Methods: Cases of IIM (Dermatomyositis DM, Polymyositis PM, Inclusion
Body Myositis IBM) were ascertained by review of all muscle biopsy reports
from the Neuropathology Laboratory, Hanson Institute from 1980-2009. All
adult muscle biopsies in SA are reported in the same laboratory under the
purview of an expert neuromuscular histopathologist, therefore minimiz-
ing inter-laboratory or inter-pathologist variability. Clinical correlation
using the Bohan and Peter criteria was determined by review of patient
medical records. The data collected was analysed for descriptive epide-
miology. Binary data was tested for differences using the Pearson’s
chi-square test whereas continuous data was tested with the t-test. SA
population denominator numbers were obtained from the Australian
Bureau of Statistics.

Results: 352 biopsy-proven cases of [IM were identified between 1980—
2009. The overall annual incidence of IIM appeared to be rising with a mean
incidence of 8.0 X 107° (95% CI 7.2-8.9). This corresponded with an
increasing annual incidence of IBM (Fig 1). The mean incidence of DM is
1.0 X 107 (95% CI 0.8-1.4), PM 4.1 X 107° (95% CI 3.6-4.8) and IBM
2.9 X 107° (95% CI 2.4-3.4). We observed an IBM prevalence of 50.5 cases
per million population in 2009 (95%CI 40.2-62.7). A female preponderance
was noted in both DM (F:M = 2.75:1) and PM (F:M = 1.55:1) but gender
distribution was almost equal in IBM (F:M = 1.1:1). Mean age at diagnosis
for IBM (67.5 years) was higher than for DM (55.1 years) and PM (59.0
years). A higher proportion of DM patients reported urban dwellings and DM
patients tended to be predominantly professionals.
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Figure 1. Annual incidence rates for all IIM cases and subsets from 1980-2009 in

South Australia

Conclusion: The overall incidence of IIM is rising in SA, particularly
for IBM and the prevalence of IBM is one of the highest reported to date.
This may reflect an increase in the number of biopsies performed,
improved histological techniques or a genuine increase in incidence.
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Epigenetic Control of Muscle Repair Identified in Inflamed Muscle
Biopsies From Untreated Juvenile Dermatomyosms Min Wang', He-
huang Xie', Peter Hendnckson Sheela Shrestha', Simone Treiger
Sredni?, Gabrlelle Morgan and Lauren M. Pachman?. 1Chlld.ren s Memo-
rial Hospltal Chicago, IL, *Northwestern University Feinberg School of Medi-
cine, Chicago, IL

Background/Purpose: A major barrier in characterizing disease
severity in order to provide effective therapy for children with Juvenile
Dermatomyositis (JDM) and other Idiopathic Inflammatory Myopathies
(IIM) is the lack of accessible biomarkers and prognostic indicators of
disease outcome, including the child’s capacity to repair damaged muscle.
In JDM, the duration of untreated disease, (DUD) alters both phenotype
and genotype of the child. As an important gene regulatory mechanism,
DNA methylation is an essential component of normal development, and
participates in the tissue’s response to inflammation and disease progres-
sion, but its role in JDM has not yet been explored.

Objectives: To profile the methylation patterns in a cohort of children
with IIM in order to determine the impact of methylation alterations in
IDM, Poly-
myositis (PM) and overlap syndromes and their association with disease
status.

Methods: DNA from diagnostic muscle biopsies (MBx) from 20
white girls and boys (mean age = 6.4 = 3.5 yrs) with definite/probable
JDM were tested in Group 1: five with short DUD (duration =2 months)
and 15 with long DUD (duration >2 months) at MBx were compared with
four healthy age-, gender- and race-matched controls. The DNA was
tested with [llumina Methylation27 BeadChip for genome-wide methyl-
ation profiling, and the results reviewed with GenomeStudio Analysis
Software. Bisulfite pyrosequencing confirmed DNA methylation in 10
additional matched controls and 71 children with a spectrum of juvenile
myositis. Group 2 patient population, (50/71 girls, mean age 7.6 * 4.1
yrs), included children classified as 41 White, 14 Hispanic and 16 others.

Results: In Group 1, 20 JDM/4 matched healthy controls, the
methylation arrays documented a significant methylation difference in a
total of 27 genes. Among them, 6 were homeobox genes. In addition, the
WT1 gene was significantly hypomethylated in JDM (p< 0.01). These
results were confirmed by bisulfite pyrosequencing verification. Besides
JDM, other types of juvenile IIM also displayed similar hypomethylation
of the homeobox and WT1 genes. In addition, hypomethylation of WT1
was concordant with increased expression of the relevant protein, Wtl, in
JDM muscles, compared with matched control. Of note, protein expres-
sion of Pax 7, a unique regulator of the stem cell generated muscle satellite
cells, was increased in all JDM (both long and short DUD), indicating the
capacity for repair and muscle fiber regeneration,

Conclusion: These results suggest that the affected muscles of
children with JDM, irrespective of DUD, have the capacity to repair, and
that the homeobox and WT1 genes are epigenetically marked to partici-
pate in this process.

Speculation: There may be potential for new therapeutic approaches
in which the self-renewal ability of the damaged muscles in children with
IIM can be enhanced, aiding muscle repair.

Supported by NIH/NINR 1R0INR012692, Cure JM Foundation, and
Macy’s Miracle (LMP)
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Gene Expression In Affected Muscle of Patients with Polymyalgia
Rheumatica and Matched Control Subjects Before and After Short-
Term Prednisolone Treatment. Frederlk Kreiner', Rehannah Borup R
Peter Schjerling?, Finn Cilius Nielsen' and Henrik Galbo'. "Rigshospita-
let, Copenhagen, Denmark, *Bispebjerg Hospital, Copenhagen, Denmark

Background/Purpose: In polymyalgia rheumatica (PMR), the pathophysi-
ology of symptomatic muscles is disputed. In the present study, we investigated
baseline and post-treatment mRNA levels in symptomatic muscles.

Methods: Twelve glucocorticoid naive patients (7 females and 5 men, age
7310 years, BMI 23+4 kg/m2) with PMR just diagnosed according to the
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Chuang criteria (Ann Intern Med 1982;97:672-80) and 12 controls (7 females
and 5 men; 719 years; BMI 25+5 kg/m2) were studied.

In the fasting state, trapezius muscle biopsies were obtained before and after
14 days of prednisolone treatment (20 mg/day) from all subjects. mRNA was
isolated using standard protocols and levels were determined using Affymetrix
GeneChips (U133 Plus 2.0). Quantitative real-time PCR (qRT-PCR) was used for
confirmation and also to more accurately measure expression levels of genes of
special interest, e.g. IL6 that encodes interleukin (IL) 6, which in GeneChip runs
did not differ between groups.

Results: Prednisolone treatment abolished symptoms in all patients within a
few days; erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP)
were normalized by day 14. In controls, ESR and CRP were always normal.

Using GeneChips, 565 transcripts were identified (p<<0.05 in 2-way ANOVA
testing; filtering for fold change > *1.2); of these, 59 transcripts fulfilled all 3
criteria of being of particular interest (subset shown in table): Differences in
mRNA levels (p<<0.05 in Welch t-testing) between 1) untreated patients and
controls (97 genes), and 2) untreated and treated patients (172 genes), but not
between 3) untreated and treated controls. Among these genes, 6 were selected for
gRT-PCR analysis; most exhibited identical or similar expression patterns
compared to the GeneChip runs (table). In addition, in contrast to the GeneChip
measurements, qRT-PCR analysis showed that expression of IL6 was higher in
patients than in controls before treatment (1.41+0.57 vs 0.39+0.21 arbitrary
units; p=0.006) and decreased (p=0.029) to levels similar to those found in
controls (after treatment, patients: 0.42+0.17; controls: 0.31£0.16; p>0.05).

Untreated Treated
Genes (identified with Affymetrix GeneChips) Patients Controls Patients Controls
EIF4B: eukaryotic translation initiation factor 4B (*) 3867 3088 3052 3202
MAP2K3: mitogen-activated protein kinase kinase 3 261 402 331 322
)
NPM1: nucleophosmin (numatrin) 1 1763 1442 1442 1432
MTP18: mitochondrial protein 18 kDa (*) 102 156 137 136
PRSS23: protease, serine, 23 (*) 291 141 429 160
TUBDI1: tubulin, delta 1 167 129 124 133
AKR7A2: aflatoxin aldehyde reductase 608 502 493 535
BCKDHA: branched chain keto acid dehydrogenase El 970 798 715 753
BMPRIA: bone morphogenetic protein receptor, type TA 457 592 515 554
BPGM: 2,3-bisphosphoglycerate mutase 134 199 166 183
C6orf145: chromosome 6 open reading frame 145 274 224 397 222
CDNA clone IMAGE:6615994 276 225 229 233
CDNA FLJ36478 fis, clone THYMU2017362 168 119 125 129
CGO18: hypothetical gene CGO18 242 161 171 180
DFFA: DNA fragmentation factor, 45kDa, alpha 354 279 285 272
polypeptide
DKFZp313A2432: hypothetical protein 115 68 69 71
EIF3G: eukaryotic translation initiation factor 3, subunit 4367 3506 3461 3607
G
FAMG69A: family with sequence similarity 69, member 127 226 210 267
A
FBXO9: F-box protein 9 1611 2181 2055 2202
FMO2: flavin containing monooxygenase 2 (non- 351 235 252 271
functional)
ITGBIBP2: integrin beta 1 binding protein (melusin) 2 439 702 646 663
JARID2: jumonji, AT rich interactive domain 2 367 509 472 508
MEMO1: Methylation modifier for class I HLA 1066 1438 1335 1221
MEST: mesoderm specific transcript homolog (mouse) 81 138 218 175
MGAT4B: mannosyl (alpha-1,3-)-glycoprotein 337 412 391 403
transferase
MRPS2: mitochondrial ribosomal protein S2 510 422 404 417
NINJ2: ninjurin 2 182 309 410 361
OLFML2B: olfactomedin-like 2B 77 113 133 100
PAQROY: progestin and adipoQ receptor family member 78 160 112 129
IX
PCID2: PCI domain containing 2 253 206 220 210
PSIP1: PC4 and SFRSI interacting protein 1 1013 812 801 837
RBBP6: retinoblastoma binding protein 6 347 275 290 297
RERE: arginine-glutamic acid dipeptide (RE) repeats 1856 1427 1427 1442
RNF10: ring finger protein 10 2458 3187 2681 2809
RPL36AL: ribosomal protein L36a-like 5799 4878 4869 4775
RPL37: Ribosomal protein L37 568 391 386 396
RSBNI: round spermatid basic protein 1 436 349 356 359
SH3KBP1: SH3-domain kinase binding protein 1 349 625 453 567
TM4SF18: Transmembrane 4 L six family member 18 131 86 97 109
TMEM18: transmembrane protein 18 705 468 505 490
TMPO: thymopoietin 292 224 247 241
TMTCI: transmembrane and tetratricopeptide repeat 1217 840 845 776
containing
TPS53INP2: tumor protein p53 inducible nuclear protein 838 1525 1112 1336
2
ZNF195: zinc finger protein 195 146 114 111 120
ZNF313: zinc finger protein 313 1849 1434 1487 1424
ZNF331: zinc finger protein 331 292 211 215 217

Data are mRNA levels (arbitrary units). n = 12 in all groups.

Genes in bold face indicates that expression levels were measured using both GeneChips and
qRT-PCR.

(*) qRT-PCR measurements confirmed GeneChip findings.

Conclusion: We show that in PMR, altered expression of a number of genes,
including IL6, may contribute to the pathophysiology of affected muscles. Further
studies are needed to clarify the exact role of these genes in the disease.
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Ultrasound and Plasma Osteopontin Improve the Assessment of Remission
in Oligoarticular Juvenile Idiopathic Arthritis. Miriam F. Parsa', Ornella J.
Rullo', Jennifer M.P. Woo', David Elashoff, Tina Cunningham? Veena K.
Ranganath?, Kambiz Motamedi?, Deborah K. McCurdy' and Harold E. Paulus®.
"Mattel Children’s Hospital, University of California, Los Angeles, Los Angeles,
CA, ?University of California, Los Angeles, Los Angeles, CA

Background/Purpose: Sustained remission is the treatment goal for children
with Juvenile Idiopathic Arthritis (JIA). However, 50-75% of JIA patients
meeting clinical remission (CR) criteria who discontinue medications have
recurrence of disease activity within 5 years. Current CR criteria define disease
states without the use of imaging or biomarkers. In patients categorized in clinical
remission, musculoskeletal ultrasound may enable detection of the persistence of
subclinical joint inflammation. Vascularization of inflamed JIA synovial tissue
has been correlated with plasma osteopontin (pOPN) levels, a soluble cytokine
that we have observed to be higher in oligoarticular JIA than healthy pediatric
controls (p=0.0002). We hypothesize active synovitis, measured by an aggregate
ultrasound inflammatory score (UIS) and pOPN, will decrease with longer
durations of remission.

Methods: UIS of the knee and pOPN (by ELISA) were compared with the
Juvenile Arthritis Disease Activity Score (JADAS) in four oligoarticular JIA
disease states: active disease (AD), inactive disease (ID), CR on medications
(CRM), and CR off medications (CR). AD patients requiring intra-articular
steroid (IAS) injection had a pre-IAS and 1-month post IAS injection evaluation
(UIS, pOPN, JADAS). US images were independently scored by two ultrasonog-
raphers, who were blinded to disease state. Baseline data was analyzed using the
Kruskal-Wallis test to compare between states and a pairwise Wilcoxon rank sum
test for post hoc pairwise comparisons.

Results: In this interim analysis of 35 study participants, median UIS strongly
discriminates between disease states (p=0.0001). In states that are clinically
indistinguishable, UIS is able to differentiate between ID and CR groups
(p<<0.005) (Figure 1). Moreover, US detects subclinical inflammation in 35% of
the clinically inactive groups (ID, CRM, CR) (p=0.0001). In the IAS injection
cohort, UIS and JADAS are significantly decreased when comparing pre-IAS and
1-month post IAS scores (p=0.003 for both). A strong correlation between UIS
and JADAS (r = 0.6, p = 0.008) is observed, further confirming the applicability
of UIS in JIA outcomes measurements. Overall p-value across disease states for
pOPN is 0.0001, with the AD group exhibiting increased pOPN levels compared
to both CRM and CR groups (p=0.009, p=0.005).
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Figure 1. UIS in JIA disease stages (AD: n=12; ID: n=9; CRM: n=9; CR: n=5). Lines
and p-values represent post hoc pairwise comparisons (**p<<0.0009, *p<<0.005).

Conclusion: The UIS may be more sensitive in the assessment of joint
inflammation compared to clinical exam. UIS and pOPN levels may



differentiate patients who are in remission versus a subclinical disease
state, a group that is at risk for disease flares. Confirming these associa-
tions in an expanded longitudinal cohort will allow us to construct risk
assessment profiles for disease flare and will help determine the optimal
duration of medical therapy in JIA.
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Measurement of Methotrexate Metabolites in Peripheral Blood
Mononuclear Cells in Juvenile Idiopathic Arthritis: A More Relevant
Cellular Biomarker for Drug Response? Leon van Haandel, J. Steven
Leeder and ML Becker. Children’s Mercy Hospital, Kansas City, MO

Background/Purpose: Regardless of age or disease subtype, consid-
erable inter-individual variability in dose, optimal route of administration,
clinical response and adverse reactions exist with methotrexate (MTX),
and thus far, there are no quantitative biomarkers that can be utilized to
maximize drug efficacy and minimize side effects at the level of the
individual patient. Intracellular metabolism of MTX involves the forma-
tion of MTX polyglutamates (MTXGlu,), which are responsible for its
therapeutic effect, and long chain erythrocyte MTXGlu; 5 have been
reported to be associated with improvement in disease response in
Rheumatoid Arthritis (RA). However, attempts to correlate erythrocyte
MTXGlu,, status with disease response to MTX in Juvenile Idiopathic
Arthritis (JIA) have been less successful. Here we describe state of the art
analytical methodology for the direct measurement of MTXGlu,, in cells
more directly associated with disease pathogenesis, the peripheral blood
mononuclear cells (PBMCs).

Methods: After obtaining informed consent, 5 mL of blood was
collected in EDTA vacutainer tubes. Erythrocytes, plasma and the bufty
coat were separated and PBMCS were purified from the bufty coat using
a Ficoll extraction per manufacturer protocol. MTXGlu, were extracted
from PBMCs and RBCs by placing the sample tube in boiling water for
5 minutes, resulting in protein denaturation and liberation of the MTX-
Glu,,. Sample analysis occurred by a Waters UPLC system coupled to
Xevo TQ-S tandem mass spectrometer (UPLC-MS/MS).

Results: Sample analysis by UPLC-MS/MS revealed that MTXGlu,,,
concentrations between PBMCs and RBCs were within the same order
of magnitude. However, the MTXGlu, distribution in PBMCs was shifted
towards short chain metabolites (MTXGlu,: 57.1%, MTXGlu,: 31.1%
and MTXGlu, ,: 88.2%). Long chain metabolites represented only 11.8%
of the intracellular drug concentration (MTXGlu;: 9.4% and MTXGlu,:
2.4% and MTXGlus: <LLOQ). The MTXGlu,, metabolism fingerprint
was therefore different when comparing PBMCs to RBCs (figure 1A, B
respectively). Relative MTXGlu,, distribution within the RBCs revealed a
shift towards long chain MTXGlu, s, representing the vast majority
(76.7%) of the intracellular drug concentration.
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Conclusion: To our knowledge, this is the first reported method for
detection of the active MTXGlu, metabolites in target PBMCs. Although
RBCs represent an easily accessible source for measuring intracellular
MTXGlu,, from a drug effect perspective, the lack of association between
increased concentrations on RBC MTXGlu,, and clinical response to MTX
in JIA suggests that PBMCs as effectors of disease pathogenesis may be
a more relevant cell type. Additional investigation of the correlation of
PBMC MTXGlu, and disease response is underway. Therapeutic drug
monitoring in the PBMCs may provide clinicians a new quantitative
biomarker for objective guidance of therapy in RA and JIA.
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Malignancy and JIA: Updated Results. Sasha Bernatsky', Kiem Oen?,
Ciaran M. Duffy®, Alan M. Rosenberg”, Emily von Scheven’, Kathleen
M. O’Neil®, Laura E. Schanberg’, Rosalind Ramsey-Goldman®, Jeremy
Labrecque', Elizabeth M. Turnbull®, Jennifer LF Lee' and Ann E.
Clarke'. '"McGill UHC/RVH, Montreal, QC, *University of Manitoba,
Winnipeg, MB, 3Children’s Hospital of Eastern Ontario, Ottawa, ON,
“Royal University Hospital, Saskatoon, SK, UC San Francisco, San
Francisco, CA, °Okla Univ Health Science Ctr, Oklahoma City, OK,
"Duke University Medical Center, Durham, NC, *Northwestern Univer-
sity, Chicago, IL, °McGill UHC/RVH, QC

Background/Purpose: To assess cancer incidence in a very large JIA
sample.

Methods: We ascertained cancer incidence within JIA clinic registries
maintained at four North American pediatric rheumatology centers
(University of Manitoba N=816; Montreal Children’s Hospital N=650;
Royal University Hospital N=364; University of Oklahoma N=192). We
also assessed JIA subjects assembled from administrative data at the
University of California-San Francisco pediatric centre (N=1,009). Sub-
jects were linked to cancer registries to determine cancer risk over the
observational interval, spanning 1974-2009. In-situ cancers were ex-
cluded. Person-years were calculated from the date first seen at the
rheumatology clinic, and the first of: death, cancer, or end of study interval
(Dec. 31, 2009). Pooling the data, we determined the number of cancers
occurring over the total person-years of observation. The number of
cancers expected was calculated by multiplying the person-years in the
cohort by the geographically matched age, sex, and calendar year-specific
cancer rates, and summing over all person-years. Given differences in
cohort assembly, data from the UCSF cohort are presented separately.

Results: The cohort was 65% female; average age at JIA diagnosis
was 9.2 years (SD=5.1). There was a trend for fewer females and older
average age in the UCSF cohort (59%, 11.0 years) versus the other cohorts
(68%, 8.0 years). The majority of cohort members were Caucasian.
Subjects were observed for a total of 18,250 patient-years, with an average
follow-up of 6.0 years (SD=3.4). Within this observation interval, based
on regional age- and sex-appropriate cancer rates, 7.4 invasive cancers
were expected, however, only 6 occurred (SIR 0.8, 95 % confidence
interval, CI 0.3, 1.8). All of these were hematologic cancers, five of these
being leukemia and the other being poorly specified. These cancers arose
an average of 2.7 years after JIA diagnosis (the most distant event
occurring 8.8 years after JIA diagnosis).

Pooling data from the clinical cohorts, the SIR for hematological
cancer was 1.4 (95% CI 0.2, 5.0). One of the hematologic cancers was
diagnosed very shortly after JIA diagnosis in the UCSF cohort, and in this
event the JIA may have been a paraneoplastic manifestation of the
hematologic cancer. Excluding this case, the point estimate for the SIR for
hematologic cancers in the UCSF cohort was high (37.5) but with a very
imprecise 95% CI (7.56, 109.6).

Conclusion: These data represent the most up-to-date efforts to clarify
baseline JIA cancer risk. Data from the clinically confirmed cohorts do not
confirm an increased cancer risk in JIA, although there is a signal for a
potentially increased risk of hematological cancer. The dramatic but
imprecisely defined increased risk suggested by the UCSF cohort may
reflect a somewhat biased (potentially sicker) sample, compared to the
other cohorts. A limitation of available data is the relatively short
follow-up time. Further work is in progress.
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Predictors of Disability in Children with Inflammatory Arthritis, Two and
Three Years After First Presentation to Paediatric Rheumatology. Results
From the Childhood Arthritis Proszpecﬁve Study (CAPS). Roberto Carrasco',
Joanna Cobb', Eileen M. Baildam?®, Helen Foster’, Janet Gardner-Medwin®,
Alice Chieng’, Lucy R. Wedderburn®, Joyce Davidson’, Kimme L. Hyrich',
CAPS Study® and Wendy Thomson'. 'Arthritis Research UK Epidemiology
Unit, University of Manchester, Manchester, United Kingdom, “Alder Hey
Children’s NHS Foundation Trust, Liverpool, United Kingdom, *Newcastle
Hospitals NHS Trust, Newcastle, United Kingdom, “Royal Hospital for Sick
Children, Yorkhill Hospital, University of Glasgow, Glasgow, United Kingdom,
*Manchester Children’s Hospital, Manchester, United Kingdom, ®University
College London (UCL), United Kingdom, ’Greater Glasgow and Clyde Health
Board and Royal Hospital for Sick Children, Glasgow, United Kingdom,
8Manchester
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Background/Purpose: Inflammatory arthritis (IA) in children is a chronic
and often disabling disease with variable outcome. Up to one third of children are
reported to have active disease progressing into adulthood although, data con-
cerning disease course in children presenting with inflammatory arthritis in this
modern treatment era are limited. The Childhood Arthritis Prospective Study
(CAPS) is an ongoing prospective longitudinal inception cohort study the overall
aim of which is to identify genetic and environmental predictors of short- and
long-term outcome of childhood IA.

Within CAPS we have previously reported that the strongest predictor of
persistent disability at one-year (as measured by the CHAQ) was moderate to
severe disability at first presentation. The objective of this study was to extend the
one year analysis to look at both two and three year outcomes.

Methods: CAPS recruits children <16 years with new inflammatory arthritis
persisting for = 2 weeks from five UK tertiary referral centres. Demographics,
disease features, active and limited joint counts, CHAQ, physician’s global
assessment (PGA), parent’s general evaluation of well-being (PGE), erythrocyte
sedimentation rate (ESR) and treatment, are collected at first presentation to a
paediatric rheumatologist, 6 months, then yearly. Independent predictors of
moderate to severe CHAQ (CHAQ=0.75) at two and three years in children with
JIA were identified using multivariable logistic regression models. Imputation
was performed in order to account for missing data.

Results: To date, 1059 children have been recruited; 901 had reached one
year, 852 had reached two years and 618 three years of follow-up. Median age at
presentation was 7.7 years, 63% girls. ESR, active and limited Joint counts, PGE
and PGA score decreased every year for the majority of patients. Median CHAQ
score was 0.75 (IQR: 0.125-1.375) at presentation and decreased to 0.25 (IQR:
0.0-1.0) at 1 year, 0.125 (IQR: 0.0-0.875) at 2 years and 0.125 (IQR: 0.0-0.75)
at 3 years. Fifty percent of the children had CHAQ score =0.75 at presentation,
33% at 1 year, 32% at 2 years and 28% at 3 years. Amongst all the variables
included in the study, moderate to severe CHAQ at presentation was the strongest
predictor of moderate to severe CHAQ at one (OR 2.83 95% CI: 1.48, 5.37), two
(OR 3.4995% CI: 1.73, 7.08) and three years (OR 6.47 95% CI: 2.35, 17.8). After
missing data imputation an additional predictor of a CHAQ score =0.75 at one,
two and three years of follow up, PGE, was found.

Conclusion: Whilst the majority of children presenting with IA show
continued improvement in the three years following first presentation, with many
having no active or limited joints, our data show that there are still a significant
proportion with moderate to severe disability. CHAQ score =0.75 at presentation,
which was previously shown to predict disability at one year is still the strongest
predictor of outcome at two and three years although an additional predictor, PGE
may also be important. Future analysis will look at predictors of outcome, taking
into account treatment.
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Etanercept in Juvenile Idiopathic Arthritis: Who Will Benefit? Results
From the Dutch ABC Register. Maricke H. Otten', Femke H.M. Prince',
Wineke Armbrust®, Rebecca Ten Cate®, Esther P.A.H. Hoppenreijs*, Marinka
Twilt', Yvonne Koopman-Keemink®, Simone L. Gorter®, Koert M. Dolman’,
Joost F. Swart®, J. Merlijn Van den Berg’, Nico M. Wulffraat®, Marion A.J. Van
Rossum'® and Lisette W.A. Van Suijlekom-Smit'. 'ErasmusMC Sophia Chil-
dren’s Hospital, Rotterdam, Netherlands, “Beatrix Children’s Hospital, University
Medical Centre Groningen, Groningen, Netherlands, *Leiden University Medical
Centre, Leiden, Netherlands, St Maartenskliniek and Radboud University Ni-
jmegen Medical Centre, Nijmegen, Netherlands, *Hagaziekenhuis Juliana Chil-
dren’s Hospital, Den Haag, Netherlands, “University Hospital Maastricht, Maas-
tricht, Netherlands, ”St. Lucas Andreas Hospital and Reade Institute, Amsterdam,
Netherlands, *University Medical Center Utrecht, Utrecht, Netherlands, "Emma
Children’s Hogpital/ Academic Medical Centre and Reade Institute, Amsterdam,
Netherlands, '°Emma Children’s Hospital / Academic Medical Center (AMC),
Amsterdam, Netherlands

Background/Purpose: The pharmacological treatment approach for juvenile
idiopathic arthritis (JIA) has changed substantially since the introduction of
biologics with nowadays inactive disease as realistic goal. However, inactive
disease is still not achieved by all patients. Identifying baseline factors which
predict etanercept response could improve treatment strategies.

Methods: The Arthritis and Biologicals in Children (ABC) register (obser-
vational study, ongoing since 1999), includes all Dutch JIA patients who use or
previously used biologics. Disease activity variables were retrieved prospectively
at start of treatment, after 3 months, and yearly thereafter. Analyzed were all
biologic-naive patients who started etanercept before October 2009 (n=262).
Drug survival (i.e. median duration from start until first discontinuation due to
ineffectiveness or adverse events (AEs)) was estimated with Kaplan-Meier
analysis. Excellent response (inactive disease or earlier discontinuation due to
disease remission) and poor response (less than 50% improvement from baseline,
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or earlier discontinuation due to ineffectiveness or intolerance) was evaluated 15
months after initiation of etanercept. A univariate and multivariate logistic
regression analysis was performed to identify pre-defined potential baseline
predictors for excellent and poor response and for occurrence of AEs.

Results: Baseline characteristics: 71% female, 18% systemic-onset subtype,
median age at onset 6.9 years. In the long-term (median follow-up duration, 35.6
months), the overall majority responded to etanercept and up to 40% reached
inactive disease. The median drug survival was lower for the systemic-onset
subtype (29.0 months, 95% CI 11.0-47.0) than for the non-systemic subtypes
(76.8 months, 95% CI 45.7-108.0). Reasons for discontinuation were: ineffec-
tiveness in 78, AEs in 25, and remission in 39 patients. Excellent response after
15 months (85 patients, 32%) was associated with low baseline disability (OR
0.49/point increase, 95%CI 0.33-0.74), fewer disease-modifying anti-theumatic
drugs (DMARDs) used before etanercept (OR 0.64/DMARD used, 95%CI
0.43-0.95) and younger age at onset (OR 0.92/year, 95%CI 0.84-0.99). Poor
response (88 patients, 34%) was associated with female gender (OR 2.12, 95%CI
1.11-4.08) and systemic-onset JIA (OR 3.24, 95%CI 1.39-7.56). However, 24%
of systemic-onset JIA patients reached excellent response. Etanercept was well
tolerated (0.05 serious AEs, 0.14 infectious AEs and 0.26 non-infectious AEs per
patient-year of exposure). Patients developing AEs could not be identified at
baseline.

Conclusion: In daily practice, etanercept is very effective and well tolerated
by patients with JIA. Inactive disease was reached in up to 40% of the patients and
was sustained years after initiation of etanercept. Excellent response was associ-
ated with baseline low disability and less DMARD use before etanercept.
Therefore, the focus should be on strategies with early introduction of etanercept
to further improve outcomes for JIA. The role of etanercept for systemic-onset
JIA remains debatable. However, etanercept should not be rejected as a thera-
peutic option for this subtype.

259

Impact of Juvenile Idiopathic Arthritis on Parents’ Work Absences. Rafia
Rasu', Stephanie E. Kirbach?, Oscar Hayes®, Walter A. Bawa' and Mary A.
Cifaldi®>. 'University of Missouri-Kansas City, Kansas City, >Abbott Labora-
tories, Abbott Park, IL

Background/Purpose: Children with juvenile idiopathic arthritis (JIA) have
long-term morbidity with reduced quality of life and, therefore, require extensive
parental assistance. This study aimed to evaluate the impact of children’s JIA on
parents’ work absences compared with parents of children without JIA.

Methods: The Medstat MarketScan™ claims database was assessed from
2000 to 2009 in order to identify adult parents with children who were newly
diagnosed with JIA. A cohort of parents who had children without diagnoses of
JIA was also identified, based on the matching of children with and without JIA.
Data on parents” work absences (number of recorded absences, in hours) were
analyzed using descriptive, multivariate regression, and logistic regression analy-
ses. National estimates were calculated using parent and patient weights provided
within the database.

Results: A total of 108 unweighted parents (mean age, 42.5 years) of children
with newly diagnosed JIA represented a total of 3335 weighted nationally. The
majority of these parents were from the south (46%), men (92%), and involved
in the transportation and utilities industry (57%). Other industries represented
were manufacturing (35%), oil and gas (3%), and services (3%). Demographic
characteristics of control parents were similar. Children with JIA (mean age, 10.6
years) totaled 108 and represented 3528 weighted nationally. The mean (*stan-
dard error) number of reported work absences over the study period was 281.81
(+40.50) hours for parents of children who were newly diagnosed with JIA
compared with 183.36 (+28.55) hours for parents of control children. Parents of
children who were newly diagnosed with JIA reported 36.75 (+7.25) hours of
work absences in the year prior to their children’s JIA diagnosis compared with
69.01 (*18.44) hours for the year following diagnosis with JIA. Productivity loss
was determined by noting parents’ work absence difference 1 year before and
after the diagnosis of JIA. An increase in the number of reported absences was
considered to be productivity loss. After controlling for covariates, productivity
loss was significantly related to the child’s JIA status (with or without), parent’s
sex (men were more likely to have reported absences), and region (parents in the
south and north-central regions were least likely to report absences compared with
those in the northeast). Parents with children who had JIA were 2.78 times more
likely to report productivity loss (OR=2.78; 95% CI=1.47-5.26) than parents
whose children did not have JIA.

Conclusion: In this largely male population of employees, having a child with
JIA resulted in significant work productivity losses, particularly in the year
following diagnosis. This burden is likely experienced by both parents and
represents the high level of care required by children with JIA.
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Long-Term Safety of Etanercept Compared to Methotrexate and Combi-
nations in Children with Juvenile Idiopathic Arthritis — Data of the German
BIKER-Registry. Gerd Homeff', Stephanie Bischof' and German BIKER
Registry collaborative group”. 'Asklepios Clinic Sankt Augustin, Sankt Au-
gustin, Germany, “Sankt Augustin

Background/Purpose: Using the data base of the German BIKER registry
the long-term safety of etanercept (ETA) alone or as combination therapy
compared to methotrexate (MTX) was evaluated.

Methods: Cohorts of JIA patients receiving MTX alone, ETA alone, ETA &
MTX, ETA & other DMARDs without MTX or ETA & MTX & other
DMARDs were identified in the database. Safety was assessed by measuring
rates of adverse events including grading for seriousness. For all AEs the current
medical treatment was recorded for comparison of the rate of the total number of
AEs and of AEs of interest. 20% of patients were current users of nonsteroidal
antitheumatic drugs and 9% received steroids when AEs were documented.
Exposure years of each category of treatment were calculated from the data base.
The possible influence of JIA categories, disease duration and severity, concom-
itant morbidity or drug history was neglected for this analysis.

Results: In total 1249 AEs (139 SAEs) were documented during > 4700
patient years. AEs of interest were cytopenias, malignancies, flares of uveitis,
chronic inflammatory bowel disease (IBD) and those graded as serious. Elevated
liver function tests were listed as a control AE since their predominance upon
MTX was expected. For each AE the actual treatment was assigned.

201 AEs (30 SAEs) occurred in 737 pts on ETA alone, 260 AEs (62 SAEs)
on 1059 pts on ETA & MTX, 34 AEs (8 SAEs) on 192 pts on ETA & other
DMARDs without MTX, 14 AEs (5 SAEs) on 34 pts on ETA & MTX & other
DMARDs, 568 AEs (19 SAEs) on 1534 pts on MTX alone. 127 AEs were
reported in pts who already completely discontinued treatment with DMARDs
and biologics. 46 AEs were reported on biologics other than ETA or on
combination regimen of MTX with cyclosporine, leflunomide or azathioprine
without ETA. Categories of treatment in relation to rates of AEs and Aes of
interest per patient and per year of exposure are outlined in table 1.

Table. Adverse events and SAE (rate per 100 patient years)

MTX ETA ETA+MTX ETA+MTX+DMARD ETA+DMARD

Total no. of patients 1534 737 1059 34 192
Total patient-years of 1976 1028 1471 115 147

exposure
Total adverse events 568 (29) 201 (20)*+* 260 (18)*** 14 (12) 34 (23)**x
Total SAE 19 (1.0) 30 (2.9)** 62 (4.2)%* 5 (4.4y%* 8 (5.4)%*
Infection 65 (3.3) 52 (5)* 87 (5.9)*** 2(1.7) 10 (6.8)
SAE-Infection 5(03) 8(0.8)* 22 (1.5)%** 0 2(1.4)
Cytopenia 10 (0.5) 7(0.7) 2(0.1) 0 2(14)
Malignancy# 3(0.2) 0 3(0.2) 0 1(0.7)
Chronic inflammatory 0 6 (0.6)%** 1(0.1) 0 0

bowel disease
Uveitis 13 (0.7) 16 (1.6)** 17(1.2) 0 2(1.4)
Abnormal liver 70 (3.5) 4 (0.4)%** 12 (0.8)*** 1(0.9) 1(0.7)

function
# One additional malignancy occurred in a patient who already had discontinued treatment with ETA and MTX.

Difference of numbers per patient (chi-square-test) significant at p<0.0001 ***; p<<0.01 **; p<0.05 * compared to
MTX alone, respectively.

Significantly more AEs occurred on MTX alone compared to ETA alone
while this rate was similar if abnormal liver functions tests were substrated. SAEs
were more frequent on treatment groups including ETA than on MTX alone.
Infections and serious infections were more frequent on ETA alone or in
combination with MTX than on MTX alone. Furthermore uveitis and IBD
occurred more frequently on etanercept alone.

Conclusion: These data indicate that adverse events in all treatment groups
were rare and in the majority they were minor. Some adverse events of interest
seem to be associated to etanercept treatment. The possible influence of discase
duration and severity, concomitant morbidity or drug history limits the conclu-
sions that can be drawn from these observations.
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Physician Versus Parent/Patient Assessment of Disease Activity in a
Large Cohort of Patients with Juvenile Idiopathic Arthritis. Caitlin M.
Sgarlat, Christina F. Pelajo, Jorge M. Lopez-Benitez and Laurie C. Miller.
Tufts Medical Center, Boston, MA

Background/Purpose: Few previous large studies have examined the
correlation between parent/patient versus physician assessment of disease
activity though discordance between parent/patient and physician assessment
has been reported in previous studies of JIA patients. Understanding the
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differences between parent/patient and physician assessment of disease is
important for several reasons, including parent understanding of the patient’s
disease status, expectations about therapeutic interventions, and observations
of disease progression or remission. The aims of our study were to examine
the correlation between parent/patient and physician assessment of disease
activity in JIA and to explore the association between parent/patient assess-
ment of pain and parent/patient as well as physician assessment of disease
activity.

Methods: The CARRAnet Registry database, a nationwide database
containing information of >2,000 patients with JIA collected from May 2010
to June 2011, was used for analysis. This database contains demographics, a
parent/patient pain report (0 to 10 scale with 0 = no pain and 10 = very
severe pain), as well as parent/patient and physician disease activity reports
(both on a 0 to 10 scale with 0 =no disease activity and 10 = very active
disease), as well as other disease and medication information. Descriptive
statistics were used to compare demographics of the sample population.
Correlations between patient/parent and physician reports were measured
with Pearson correlation coefficients.

Results: Of 2618 patients with a diagnosis of JIA, 1909 were female
(73%) with a mean age of 11.5 years (+4.8). The overall parent/patient
pain score was 2.5 (+2.6). The overall assessment of disease activity
score was 2.5 (+2.7) while the mean physician global disease assessment
score was 1.6 (£1.9). There was a positive correlation between physician
and parent/patient assessment of disease activity (c=0.50, p<<0.001).
Parent report of pain was highly correlated with parent/patient report of
disease activity (¢=0.75, p<<0.001), however, the correlation of parent/
patient assessment of pain with physician assessment of disease activity
was a much less robust association (c=0.43, p<<0.001). When adjusted for
pain, physician and parent/patient assessment of disease activity only had
a weak correlation (c=0.30, p<<0.001), indicating perceptions of pain by
physicians and parents contributed strongly to assessments of disease
activity.

Conclusion: We found that global assessment of disease activity between
physician and parent/patient in a large cohort of patients with JIA was only
modestly correlated. However, parent/patient report of pain correlated
strongly with parent/patient report of disease activity but not with the
physician report of disease activity. This suggests that parents or patients may
take pain from JIA into more account when assessing overall disease activity,
compared to physicians. These discrepancies suggest there are areas where
communication between physicians and parents/patients could be improved.
Poor communication may lead to difficulties regarding assessment of disease
status and therapeutic efficacy and could possibly affect medication adherence
and medical decision-making.
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Psoriasis in a First-Degree Relative As An Exclusion Criterion Contributes
to Classification of Children As Having Undifferentiated Juvenile Idiopathic
Arthritis. Mercedes O. Chan', Jaime Guzman® and Ross E. Petty’. 'BC Chil-
dren’s Hospita/University of British Columbia, Vancouver, BC, “BC Children’s
Hospital, Vancouver, BC, *BCs Children Hosptial, Vancouver, BC

Background/Purpose: According to the International League of Associ-
ations for Rheumatology (ILAR) criteria, undifferentiated juvenile idiopathic
arthritis (U-JIA) includes children who meet criteria in more than 1 category
or fail to meet criteria for 1 of the other 6 categories. Classification requires
application of 5 exclusion criteria: 1. psoriasis in the patient or a first-degree
relative; 2. arthritis beginning after the 6™ birthday in an HLA-B27 positive
male; 3. HLA-B27 associated disease in a first-degree relative; 4. rheumatoid
factor (RF) positivity; and 5. the presence of systemic JIA (SoJIA). The most
frequent reasons for categorization of a patient as U-JIA are not clear.

Methods: Two independent reviewers extracted information from avail-
able charts of children with U-JIA at our center including inclusion and
exclusion criteria. Discrepancies were resolved by consensus. Charts of
children classified as juvenile psoriatic arthritis (JPSA) were also reviewed to
determine the necessity for the history of psoriasis in a first-degree relative to
classify children in this category.

Results: Of the 21 patients classified as U-JIA, in 11 it was due to having
a first-degree relative with psoriasis; in 6 it was due to having a first-degree
relative with psoriasis and arthritis beginning after the 6™ birthday in an
HLA-B27 positive male; in 3 it was due to arthritis beginning after the 6™
birthday in an HLA-B27 positive male alone; and in 1 neither HLA-B27
status nor a history of psoriasis in a first-degree relative contributed to
classification.

Chart reviews of 25 children with JPsA revealed that none were classified
as JPsA on the basis of a history of psoriasis in a first-degree relative alone.
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The table shows the JIA categories that children would be assigned to if the
exclusion criterion “history of psoriasis in a first-degree relative” and/or
“arthritis beginning after the 6™ birthday in an HLA-B27 positive male” were
disregarded for patients currently classified as U-JIA or JPsA.

Table. Diagnostic categories children with U-JIA and JPsA would belong to if the
criterion “history of psoriasis in first-degree relative” and/or “arthritis after the 6"
birthday in an HLA-B27 positive male” were disregarded.

Children with
U-JIA (n=21)

Children with
JPSA (n=25)
18t Neither B27+ male
with arthritis >6
years nor 1%

degree relative
with psoriasis and

st arthritis in a 18t

Arthritis in a B27+
male >6 years degree relative with relative with

degree relative
Criterion with psoriasis

degree
B27+ male >6

Disregarded (n=11) years (n=6) (n=3) psoriasis (n=1) psoriasis

Revised Category

Oligo 6 0 1 0 0
Systemic 1 0 0 0 0
Poly RF+ 1 0 0 0 0
Poly RF- 1 0 1 0 0
ERA 1 2 0 0 0
JPsA 0 0 0 0 25
U-JIA 1 4 1 1 0

Conclusion: At our center, the exclusion criterion of history of psoriasis
in a first-degree relative was the most common reason determining classifi-
cation of patients in the U-JIA category; and disregarding this criterion had no
impact on the classification of children as JPsA. The conclusions of this small
retrospective study require confirmation in a larger patient cohort before
considering revision of the ILAR criteria.
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PD-L1 in Systemic Juvenile Idiopathic Arthritis. Susan Shenoi', Jing-Ni
Ou', Claudia Macaubas?, Elizabeth D. Mellins?, Carol Wallace' and Anne M.
Stevens'. 'Seattle Children’s Hospital, University of Washington, Seattle,
WA, *Stanford University Med Ctr, Stanford, CA

Background/Purpose: Systemic Onset Juvenile Idiopathic Arthritis
(SJIA) is a diagnosis of exclusion. There are no diagnostic tests for SJIA,
thus identifying a diagnostic biomarker is crucial to facilitate accurate
diagnosis and early treatment. Programmed death ligand-1 (PD-LI) is
expressed on hematopoeitic and parenchymal cells and regulates self-
tolerance by controlling activation of T lymphocytes. PD-L1 plays an
important immunoregulatory role in the chronicity of inflammatory
responses. PD-L1 expression is decreased in active systemic lupus
erythematosus (SLE), an autoimmune disease with loss of lymphocyte
tolerance, with normal/high PD-L1 expression in SLE remission. In
contrast, elevated PD-L1 expression is associated with malignancies and
acute and chronic infections.

Methods: We studied PD-L1 expression on 26 SJIA subjects and
compared this to 11 subjects with polyarticular JIA and 5 healthy pediatric
controls. Four SJIA subjects were recruited at Seattle Children’s Hospital
(SCH; new onset disease, characterized as SJIA flare). Stanford Medical
Center (SMC) provided 22 samples of SJIA in different stages of
diseaseactivity (SJIA subjects characterized clinically as remission (n=38),
mild flare (n=11) and flare (n=3). Cells were cultured overnight without
stimulation. Percentage of monocytes (Mo;CD14highCD11c+) and my-
eloid dendritic cells (mDC; CD14lowCD11c+) with PD-L1 expression
(mean %) and MFI were quantified in peripheral blood mononuclear cells
(PBMCs) by flow cytometry. For controls & SJIA subjects we also
assayed activated Mo (aMo;CD14+CD11c+CD16+), natural killer (NK:
CD3-CD56+CD16+) & NKT cells (CD3+CD56+).

Results: A trend toward lower % of cells expressing PD-L1 and lower
MFI PD-L1 was seen in SJIA compared to controls and PolyJIA subjects:

% PD-L1 expression (mean (SD))

Control Poly JIA  SJIA 1 STIA mild di SJIA flare
(n=5) (n=11) n=8 (n=11) (n=7)
Mo 91 (9) 97 3) 49 (25) 46 (22) 74 (18)
mDC 53(33) 32(12) 33 (19) 34 (22) 36 (18)
aMo 96 (4) - 62 (27) 62 (25) 77 (15)
NK Cells 44 (30) - 503) 202 27 (36)
NKT Cells 61 (46) - 19 (19) 20 (20) 39 (39)
MFI PD-L1
Mo 8349 (5431) 29913 (10325) 5286 (8244) 2806 (3211) 3476 (29966)
mDC 2087 (1786) 1829 (927) 1715 (1845) 973 (639) 1494 (1656)

Conclusion: PD-L1 expression tends to be decreased on SJIA mono-
cytes and NK cells compared to healthy control children. PD-L1 expres-

sion was upregulated in polyarticular JIA patients, as reported in adult
rheumatoid arthritis patients. Thus, decreased PD-L1 expression in SJIA
is a potential a diagnostic biomarker. Abnormal PD-L1 expression could
be secondary to a defect in the PD-L1 gene or a regulatory dysfunction
secondary to cytokine production.
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Application and Examination of the Key Clinical Parameters From the
2011 ACR Recommendations for the Treatment of JIA Using Electronic
Medical Record-Derived Data From a Clinical Cohort. Michael L.
Miller!, Timothy Beukelman?, George Lales', Sean McKenna', Jason Ru-
precht!, Megan L. Curran' and Marisa S. Klein-Gitelman'. 'Children’s
Memorial Hospital, Chicago, IL, Univ of Alabama-Birmingham, Birming-
ham, AL

Background/Purpose: Treatment decisions in the 2011 ACR Recom-
mendations for the Treatment of JIA are based upon 4 key clinical
parameters: treatment group (phenotype), prognostic features, disease
activity, and current therapy. However, these key clinical parameters were
based largely on expert consensus and have not been extensively studied.
We used cross-sectional data from the electronic medical record (EMR) of
a single academic pediatric theumatology center to classify children with
JIA according to the key clinical parameters and examine the character-
istics of these patients.

Methods: We used Extract/Transform/Load methodology to extract
EMR data for the most recent visit of all JIA patients seen from January —
April 2011. Radiology reports were searched for text identifying erosions or
joint space narrowing. Treatment group, prognostic features, disease activity,
and current therapy were determined for all patients. Patients with MD
(MDGA) and parent/patient global (PTGA) assessment scores of zero, joint
count of zero, normal inflammatory markers (when available), and no active
systemic features were determined to have no disease activity.

Results: Data from 299 patients were analyzed, median 11.7 yrs
(8.0, 15.1 IQR); MDGA 2 (0,3 IQR); PTGA 1 (0,3 IQR). Distribution
of MDGA scores resulted in few patients meeting criteria for high dis-
ease activity. Of 173 patients in the “History of = 4 joints” group, 120
had oligoarticular JIA, 35 had enthesitis related arthritis (ERA), and
18 had undifferentiated arthritis, by ILAR criteria. Of the 105 patients
in the “History of = 5 joints” group, 14 had extended oligoarticular JIA, 5
ERA, 66 had polyarticular RF- JIA, 18 had polyarticular RF+ JIA, and 3 had
undifferentiated arthritis. 20 patients had systemic arthritis and only 1 patient
fit the active sacroiliac arthritis treatment group. Methotrexand and TNFi
were used more frequently in patients with a history of =5 joints.

Current

Age Joint Count MDGA PTGA Current  TNFi
N (median, IQR) RF+  (median, IQR) (median, IQR) (median, IQR) MTX use  use
History < 4 173 112 (70, 146) 10 (6%) 00,1) 10,3 10,3
joints
Poor Prognosis?
No 163 (94%) 11.2(6.5,14.8) 10 (6%) 0(0,1) 1(0,3) 1(0,3)
Yes 10(6%) 109 (10.2,14.8)  0(0%) 00, 1.25) 2(1,325  05(0.4)
Disease Activity
None 26(15%) 64(40,9.1)  0(0%) 0(0,0) 0(0,0) 0(0,0) 0(0%)  0(0%)
Low 51(30%) 132(92,162)  2(3%) 0(0,0) 100,2) 100,2) 20(39%) 8 (16%)
Moderate 92(53%) 11.7(74,14.80)  8(9%) 0(0,1) 3(1.4) 2(1.4) 20(22%) 14 (15%)
High 402%) 115(37.141)  0(0%)  25(2.38)  75(63.8) 4(1,63) 0(0%)  1(25%)
History = 5 105 128 (92,160) 18(17%)  0(0,3) 12,39 11,2
joints
Poor Prognosis?
No 71(68%) 12.7(84,157)  0(0%) 0(0,4) 2(1,4) 1(0,24)
Yes 34%(32%) 133(99.167) 18(53%)  0(0.2) 2(1,3) 1(0,2)
Disease Activity
None 1(11%)  97(58.146)  1(1%) 0(0,0) 0(0,0) 0(0,0) 4(36%) 11 (1%)
Low 37(35%) 127(9.6,154)  9(24%) 0(0,0.5) 1(0,2) 1(0,1.5) 22(59%) 23 (62%)
Moderate 54(51%) 14.0(9.1,164)  7(13%) 2(0,53) 33(2,45) 2(09,35)  38(70%) 26 (48%)
High 3(3%) 13.6(92min,  1(33%) 10 (min, 4, 7 (7 min, 5(0 min, 2(67%) 1(33%)
21.9 max) 12 max) 8 max) 6 max)
Systemic 20 105 (28,169) 0 (0%) 00,2 2(03,5) 2(0,29)
Arthritis
Systemic features 1(5%) 105 0(0%) 0 5 25 0 0
Synovitis 9(45%) 11.6(10.0,12.2)  0(0%) 2(1,3.5) 525,55  23(0,55) 8(89%) 6 (67%)
No disease 10(50%) 10.1(6.8,12.5)  0(0%) 0(0,0) 05(0,1.3) 2(0,23) 6(60%) 3 (30%)
activity

* Patients in the “History of =5 joints” category were more likely to have a poor prognosis than those in the
“History of = 4 joints” category (p<0.0001, X~ test).

Conclusion: In this cross sectional study, we found that patients with a
history of =5 joints, all RF positive, were more likely to have indicators of
poor prognosis, compared to patients with a history of =4 joints. In contrast,
disease activity distributions were similar for the two groups. The key clinical
parameters from the 2011 ACR Treatment Recommendations for JIA can be
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applied to EMR-derived data in an automated fashion. Future longitudinal
studies will address real-time physician guidance for treatment decisions and
evaluate clinical outcomes resulting from adherence to the Recommenda-
tions.
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Long-Term Efficacy and Safety of Adalimumab for up to 6 Years in Patients
with Juvenile Idiopathic Arthritis. Daniel J. Lovell', Nicolino Ruperto,
Andreas Reiff®, Lawrence K. Jung®, Gloria Higgins®, Isabelle Koné-Paut?, Olcay
Y. Jones®’, Melissa J. Mcllraith®, Nupun Andhivarothai®, Hartmut Kupper®,
Edward H. Giannini®, Theresa Peterson® and Alberto Martini®. 'Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, PRINTO-IRCCS, Genova,
Italy, *PRCSG-Cincinnati Children’s Hospital Medical Center, Cincinnati, OH,
“Abbott, Rungis, France, *Abbott, Abbott Park, IL, Abbott, Ludwigshafen,
Germany

Background/Purpose: Adalimumab (ADA) has been shown safe and
effective in a study of juvenile idiopathic arthritis (JIA) patients (pts) aged
417 years when dosed every other week for up to 3 years.' The purpose of
this report is to evaluate the long-term efficacy and safety of ADA treatment
for up to 6 years in JIA pts.

Methods: Pts with polyarticular course JIA were enrolled in a phase 3,
randomized-withdrawal, double-blind (DB), stratified, parallel-group study,
which consisted of a 16-wk open-label (OL) lead-in, a 32-wk DB phase, and
an up to 5 year OL extension (OLE) phase that included BSA dosing (24
mg/m?, max 40 mg) prior to a switch to a fixed dose (FD) of 20 mg for
patients weighing =30 kg, and 40 mg for those >30 kg. Pts were required to
achieve an American College of Rheumatology Pediatric 30% (ACR Pedi 30)
during the OL lead-in to qualify for entry into the DB phase. Responses to
ADA were evaluated based on ACR Pedi 30/50/70/90 and changes in JIA
core set variables relative to baseline. Pts were monitored for adverse events
(AEs).

Results: Approximately 79% of patients entering the study were female,
with a mean age of 11 years and a mean disease duration of 3.8 years. The
mean baseline Physician’s Global Assessment of disease activity (PhyGA)
was 58.9, Parent’s Global Assessment of overall well-being (PaGA) was
48.3,active joint count (AJC) was 17.2, and Disability Index measured by the
Childhood Health Assessment Questionnaire (CHAQ) was 1.1. Among the
171 pts who enrolled in this study, 144 (84%) met ACR Pedi 30 response
criteria at week 16, but 133 (78%) entered the DB phase. A total of 128 (75%)
continued to the OLE (initial BSA dosing), and 106 (62%) of these pts moved
on to the FD phase. Sixty-two pts completed at least 5 years in the OLE. Most
pts who discontinued in the OLE were lost to follow-up or withdrew consent.
The most frequent concomitant anti-rheumatic medications used during the
OLE were methotrexate, non-steroidal anti-inflammatory drugs, and steroids.
ACR Pedi 30/50/70/90 responses and improvements in JIA core set variables
were sustained in pts who completed the study and reached ~240 weeks in
the OLE phase (Table). Of the 171 pts who received any ADA, 16 (9.4%)
discontinued due to AEs. Eleven (6.4%) pts experienced serious infectious
events (SIEs), and 1 (0.6%) had an opportunistic infection (cytomegalovirus).
No deaths, malignancies, TB, demyelinating disease, or lupus-like reactions
were reported.

Table. Observed ACR Pedi Responses and JIA Core Variables at the Last Study
Visit for all ADA-treated Pts who Completed at Least 240 Weeks in the OLE
(n=62)

ACR Pedi 30/50/70/90,% 95/90/82/69
PhyGA, mean 8.9
PaGA, mean 7.5
AJC, mean 1.6
Disability Index (CHAQ), mean 0.2

ACR indicates American College of Rheumatology; AJC, active joint count; CHAQ,
Childhood Health Assessment Questionnaire (range: 0-3); PaGA, Parent’s Global
Assessment of overall well-being (range: 0-100 mm); PhyGA, Physician’s Global
Assessment of disease activity (range: 0-100 mm).

Conclusion: ADA was efficacious and well tolerated in JIA patients aged
4-17 years. Clinical responses and improvements in disease activity were
maintained for up to 6 years with ADA. When compared with the 3 year study
results, no new safety signals were observed through 6 years of ADA
treatment.! No malignancies or deaths were reported.

1. Lovell DJ, et al. NEJM 2008;359:810—-820.
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Effectiveness of Nonsteroidal Antiinflammatory Drug Monotherapy
in Children with Systemic Juvenile Idiopathic Arthritis. Meredith P.
Riebschleger, Jasmine Stannard, Matthew M. Davis, Sarah J. Clark and
Barbara S. Adams. University of Michigan Health System, Ann Arbor,
MI

Background/Purpose: Traditionally, many pediatric rheumatologists
have treated systemic juvenile idiopathic arthritis (sJIA) with a pyramid
approach, starting with NSAID monotherapy prior to initiating DMARDs or
biologic agents. Despite widespread use, the likelihood of response to NSAID
monotherapy has not been well characterized. In addition, some clinicians
have begun to advocate for the use of biologic agents as first-line therapy for
all patients with sJIA, despite potential risks of pain, infection, and malig-
nancy. The goals of this study are (1) to determine the frequency of clinical
response to NSAID monotherapy in sJIA, and (2) to identify factors
associated with that response.

Methods: We conducted a single-center cohort study of children aged
0-18 years who were diagnosed with sJIA between 1/1/2000 and 12/31/2009.
Children who met ILAR criteria for sJIA and had at least 6 months of
follow-up from the time of initial presentation were included. Outcomes
included disease quiescence, defined as symptom-free with no active arthritis
on exam and normal labs, if done; and remission, defined as disease
quiescence off medications. Independent variables included patient demo-
graphics, disease characteristics, and medication regimens. Statistical analy-
ses included chi square and Kruskal-Wallis tests for bivariate comparisons
and time to event analyses for time to disease quiescence and remission.
Continuous variables are presented as medians with interquartile ranges.
Categorical variables are presented as frequencies.

Results: Of the 48 children in the cohort, 35 (73%) underwent an initial trial
of NSAID monotherapy. Eight children (23%) experienced disease quiescence on
NSAIDs alone and 6 achieved remission. Table 1 compares patient characteristics
and clinical outcomes for the 3 groups of children in the cohort. Most children
who responded to NSAID monotherapy had improvement within the first 2
months. The median delay to escalation of therapy for children who failed
NSAID monotherapy was 1.2 months (IQR 0.7-1.8 months). The clinical
outcomes of children who failed NSAID monotherapy were not significantly
different than those of children who did not undergo a trial.

Table 1.

Failed
Responded to NSAID NSAID No NSAID
monotherapy trial  monotherapy  monotherapy

(N=8) trial (N=27) trial (N=13)  p value
Patient Characteristics
Male 38% 52% 31% 42
Age at presentation (years) 2.8 (2.2-4.1) 54 (2.0-11.7) 5.5(2.1-13.4) 24
Time from onset of 0.1 (0.1-0.2) 0.1 (0.1-0.2) 0.2 (0.1-0.3) 26

symptoms until

presentation (years)
Hospitalized at presentation 13% 44% 31% 23
CRP at presentation (mg/dl) 7.3 (6.0-8.8) 7.4 (53-14.1) 12.2(10.3-13.0) .09
Suspected macrophage 0% 11% 31% 11

activation syndrome at

presentation

Number of joints involved at 2 (1-3) 1(0-5) 4 (1-12) .50
presentation

Maximum number of joints 2(2-3) 8 (4-18) 10 (6-15) <.01
involved in the first year
after presentation

Clinical Outcomes

Achieved disease quiescence 100% 85% 69% 17

Time to disease quiescence 0.6 (0.4-1.1) 1.3 (0.9-2.3) 1.0 (0.6-1.6) <.04
(years)

Achieved remission 75% 59% 38% 23
Time to remission (years) 2.1(1.5-24) 3.5(2.6-7.2) 3.1(1.94) <.01
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Conclusion: NSAID monotherapy is able to achieve disease quiescence
in a subset of children with sJIA. A short trial of NSAID monotherapy does
not appear to result in worse outcomes, even for children who fail that trial.
These findings indicate that a trial of NSAID monotherapy should be
considered for some children with sJIA, prior to starting more aggressive
treatment with DMARDs and biologic agents.

267

Can Long-Term Use of Tocilizumab Induce Drug-Free Remission in
Systemic Juvenile Idiopathic Arhtritis Refractory to Steroid Therapy?
Tomohiro Kubota', Yuichi Yamasaki', Junko Yasumura?, Naomi Kuwada®,
Yukiko Nonaka', Tomoko Takezaki', Harumi Akaike', Yasuhito Nerome!,
Hiroyuki Imanaka' and Syuji Takei'. 'Kagoshima University, Kagoshima
City, Japan, *Hiroshima University, Hiroshima City, Japan, *Kumamoto
University, Kumamoto City, Japan

Background/Purpose: Tocilizumab (TCZ), a humanized anti-human
interleukin-6 receptor monoclonal antibody developed in Japan, is firstly
approved in Japan as a biologic agent for systemic juvenile idiopathic arthritis
(sJIA) in the world". Therefore, the purpose of this study is to investigate
whether long-term TCZ therapy can induce drug-free remission in the sJIA
patients refractory to conventional therapy.

Methods: Cumulative incidence of patients who attained our serial
treatment goal of 1st) decreased dose of steroid less than 0.2mg/kg/day of
prednisolone (PSL), 2nd) prolongation of TCZ interval from every 2w to 3w,
3rd) discontinuation of PSL, and 4th) discontinuation of TCZ was evaluated
by Kaplan-Meier method. 20 patients who were resistant to 3 times of
consecutive weekly intravenous methyl-prednisolone pulse therapy (3 con-
secutive days) in active phase and/or were refractory to long-term oral steroid
therapy for more than 6 months were recruited, and treated by 8 mg/kg of
TCZ for more than 6 months (max 7 years).
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Results: Patient characteristics at starting TCZ were as follows: mean age
was 8.5 years (2.2-20.2); mean disease duration of sJIA was 4.2 years
(0.1-16.2 years); mean PSL dose was 0.5mg/kg/day (0.1-1.5).

Of 16 patients treated with more than 0.2mg/kg/day of PSL at the
baseline, incidence of patient attained 1** endpoint of reduced PSL dose to
<0.2mg/kg/day was 50% at 6 months and 75% at 1 year after initiating TCZ. The
2" endpoint of prolongation of interval of TCZ administration from every 2
weeks to 3 weeks was attained in 57% of patients at lyear, in 73% at 3years, and
in 91% at 5 years after starting TCZ.

Discontinuation of PSL, 3™ endpoint of this study, was attained in 12% of
patients at 3years, in 20% at Syears, and in 50% at 6 years of TCZ therapy.
Discontinuation of TCZ, the primary endpoint of this study, was attained in 23%
of patients at Syeras, and in 38% of patients at 6 years after TCZ induction. There
were no patients who ceased TCZ therapy due to side effect during the study
period (mean 4.5 years).

Conclusion: TCZ was effective and well-tolerated in Japanese sJIA patients
in the long-term clinical setting. TCZ can induce drug-free remission in sJIA
patients refractory to conventional steroid therapy.

Reference
1. Yokota S, et al. Lancet. 2008; 371: 998-1006
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Radiological Cervical Spine Involvement In Polyarticular Idiopathic
Juvenile Arthritis. Muriel Elhai', Ramin Bazeli®, Veronique Freire?,
Antoine Feydy®, Andre Kahan', Chantal Job-Deslandre' and Julien
Wipff'. 'Rheumatology A, Paris Descartes University, Cochin Hospital,
APHP, Paris, France, Paris, France, “Radiology B, Paris Descartes Univer-
sity, Cochin Hospital, APHP, Paris, France, Paris, France

Background/Purpose: Several studies have assessed radiological involve-
ment of the cervical spine in juvenile idiopathic arthritis (JIA) with a large range
of prevalences (5-80%), but most studies have been performed in 50’s, in
symptomatic JIA and without differentiating subsets of JIA. In patients with a
polyarticular JIA (pJIA), apophyseal joint ankylosis and atlanto-axial impaction
are the most frequently described. To describe structural inflammatory cervical
spine involvement in pJIA regardless of cervical symptoms and to compare
observed lesions to those seen in theumatoid arthritis (RA) using a cross-sectional
observational study.

Methods: All consecutive pJIA followed in a transition program have
been included in this study. Age, sex, disease duration, history of cervical
manifestations (pain or limitation of motion) and medical or surgical treat-
ments were collected. Laboratory tests (ESR, CRP, rheumatoid factors,
anti-CCP and antinuclear antibodies) were performed. Standard radiographies
of the cervical spine (antero-posterior, lateral view with flexion and extension
and open mouth view), hands, feet and hip were analysed by two independent
radiologists blinded to the diagnosis. A third reader established a consensus
when required. A RA control group (<55years), matched for sex and disease
duration, was recruited. Data were statistically analyzed using chi-square tests
and the Student’s t-test. A multivariate stepwise logistic regression analysis
was also performed for all variables identified with p = 0.10. P<< 0.05 was
considered statistically significant.

Results: 58 pJIA (48 females/10 males) and 59 RA (52/7) were included.
Mean age was 23.6+10.0 years and 43.2+9.6 years, respectively and mean
disease duration 13.1£11.1 and 12.2%7.1 years, respectively. 60% and 80%
(p=0.02) were RF positive and 57% and 79% (p=0.02) anti-CCP positive.
Clinical involvement of the cervical spine was found in 42% and 44% of
pJIA- and RA-patients, respectively. Radiographies showed inflammatory
lesions in 38/58 pJIA (66%) and 40/59 (68%) RA-patients and respectively
3/58 and 2/59 patients underwent cervical surgery. In pJIA, the most frequent
lesions were anterior atlantoaxial subluxation (53%), erosion of the odontoid
process (34%), C1-C2 arthritis (26%) and apophyseal joint arthritis (26%).
Cervical lesions observed in pJIA were similar to those in RA in adults except
for ankylosis (8/38 vs 0/40, p<<0.01). Presence of radiographic cervical
lesions correlated with a more severe disease phenotype: higher number of
DMARD:s or biological agents per patient, more erosive disease (hands and
feet) and higher frequency of surgery. In multivariate analysis, only a higher
number of biological agents was associated with radiographic cervical lesions
(p=0.04, OR=2.84 [1.01-7.96]). 50% of pJIA with radiographic abnormal-
ities had no clinical symptoms.

Conclusion: Structural cervical spine involvement is a frequent manifestation
in pJIA followed at adulthood, is asymptomatic in half of the cases and correlated
with a more severe disease. Radiologic assessment of cervical spine should be
done systematically at onset and regularly during the course of the disease
regardless of clinical symptoms.
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Use of Intra—Articular Steroid Injection in a Large Cohort of Children
with Oligoarticular Juvenile Idiopathic Arthritis—the ReACCh Out
Study. Julie Barsalou', Ronald M. Laxer?, Lori B. Tucker’, Rae SM Yeung®,
Kiem Oen’, Ciaran M. Duffy® and ReACCh Out Studzy Group’. 'Montreal
Children’s Hospital, McGill University, Montreal, QC, “The Hospital for Sick
Children, Toronto, ON, *BC Childrens Hospital, Vancouver, BC, “Hospital
for Sick Children, Toronto, ON, *University of Manitoba, Winnipeg, MB,
®Children’s Hospital of Eastern Ontario, Ottawa, ON, "Ottawa

Background/Purpose: Oligoarticular juvenile idiopathic arthritis (0JIA) is
the most common subtype of JIA. Common treatment strategies, including the
use of intra-articular steroid injection (IAS), have not been studied in large patient
groups over time. The aim of this study is to describe patients with oJIA enrolled
in a longitudinal cohort of Canadian children with JIA who have received IAS,
and to explore factors associated with its use.

$100



Methods: Research on Arthritis in Canadian Children emphasizing
Outcomes (ReACCh Out) is a longitudinal cohort of JIA patients enrolled
within 1 year of diagnosis from 16 centres across Canada. All oJIA
patients who completed 24 months of follow up were included in this
study. Demographic and clinical information were collected at each study
visit. Functional status and quality of life were measured using the
Childhood Health Assessment Questionnaire (CHAQ) and the Juvenile
Arthritis Quality of Life Questionnaire (JAQQ), respectively. Early IAS
was defined as an IAS injection given within 3 months of JIA diagnosis.
A multivariate logistic regression model was used to identify predictors of
early IAS.

Results: Data for 324 oJIA patients (71% female) enrolled in the
ReACCh Out study were available. The median age at symptom onset and
the median age at diagnosis were 4,0 (interquartile range (IQR) 2,0-9,0)
and 5,0 (IQR 2,0-9.5) years old, respectively. The median time from
symptom onset to diagnosis was 4,0 (IQR 2,0-6,0) months. The oJIA
subtype was further divided into an oligo-persistent (67%) and oligo-
extended (14%) course (subtype unavailable in 19%). At baseline, the
median number of joints considered active was 1 (IQR 1-2) and 9% of
patients had a leg length discrepancy (LLD) of more than lcm. The
median baseline CHAQ score was 0,25 (IQR 0-0,75) and JAQQ score was
2,3 (IQR 1,7-3,2). One hundred and seventeen (36%) oJIA patients
received at least one IAS injection during the 24 months follow-up period:
54 (46%) had an early IAS injection as compared to 63 (54%) who
received a late IAS. During the 24 months follow up period, 404 IAS
procedures were performed on 117 patients. In 116 cases (29%), the IAS
was used as the sole therapeutic agent. In the univariate logistic regression
analysis, the following baseline variables were associated with an early
IAS (p<0,1): recruiting centre, being on medication at enrollment,
antinuclear antibody positivity and a higher erythrocyte sedimentation
rate. Age at diagnosis, time from symptom onset to diagnosis, subtype of
oJIA, number of active joints at baseline, presence of LLD at baseline and
baseline CHAQ and JAQQ scores were not significantly associated with
early IAS. The multivariate logistic regression model yield no indepen-
dent predictors of early IAS.

Conclusion: More than one third of children with oJIA in this large
cohort received an IAS injection, with nearly half of these performed
within 3 months of diagnosis. Less than one third of IAS were done
without concomitant pharmacotherapy. Practice differences between pe-
diatric rheumatology centres in this multicentre study contributed to
differences in use of IAS injections. No independent predictors for
receiving an early IAS were found in this cohort of patients.
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Perception of Health Status in Young Adult Patients with Juvenile
Idiopatic Arthritis: it’s Good to Be Better but it’s Better to Be Good.
Elisa Gremese, Graziella D’ Antona, Laura Messuti, Luca Petricca, Maria Rita
Gigante and Gianfranco Ferraccioli. Division of Rheumatology, Catholic
University of the Sacred Heart, Rome, Italy

Background/Purpose: The outcome of juvenile idiopatic arthritis (JIA)
is generally regarded as “good”, even though many patients have marked
functional disability and active disease at 10 years of follow-up. Introduction
of anti-TNF modified the course of JIA. The aim of the study was to evaluate
quality of life (QOL) in young adults with JIA, using validated measures of
functional disability and generic health status.

Methods: 29 JIA patients (>18 years old) switched from a pediatric
to an adult rheumatologic setting and 29 healthy controls matched for age
and sex were evaluated. Functional disability and generic health status/
QOL were assessed by the Health Assessment Questionnaire (HAQ) and
the Short Form 36-item health profile (SF-36), respectively. SF-36
physical summation score (PSS) and mental summation score (MSS) were
considered to reduce the number of comparisons from 8 scales to 2
summary measures. A p value of < 0.05 was regarded as statistically
significant.

Results: The 29 JIA patients had a mean age of 20.5*2.8 years, a
mean disease duration of 11.6£6.3 years, an HAQ of 0.33+0.47, a DAS
of 1.4*+1.1. 82.4% were female, 8/29 (27.6%) had active joint disease,
16/29 (55.2%) were under treatment with anti-TNF agents and/or
DMARD:s, 13 only with DMARDs and/or NSAIDs. JIA patients showed
a worse PSS (p=0.02) and in particular physical functioning (p<<0.001)
than healthy subjects. Taking into account only the 15 JIA patients with
disease in remission and no physical disability (DAS<1.6 and HAQ=0),
this group of patients presented a better MSS (p=0.04) and in particular
of social functioning (p=0.01) with respect to control subjects, with no

differences in physical function scores. Moreover, JIA patients taking
anti-TNF drugs showed higher bodily pain score (p=0.05) but higher
vitality score (p=0.05) that patients not taking them.

Conclusion: Despite the presence of a disease and the long disease
duration, patients with JIA in remission and without disability had a better
mental health index than control subjects, suggesting that QOL from a
patient’s perspective is dependent on a variety of factors, not just physical
impairment and functional disability. Patients taking biologic drugs,
indicative of a more aggressive disease, despite an higher component of
bodily pain, had a better perception of their vital capacity.
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Race and Other Risk Markers in Juvenile Idiopathic Arthritis-
Associated Uveitis. Sheila An%eles-Hanl, Christina Pelajo®, Larry B.
Vogler', Christine W. Kennedy”, Lori Ponder®, Traci Leong“, Jorge M.
Lopez-Benitez?, Carolyn Drews-Botsch*, Sampath Prahalad" and for the
CARRAnet investigators®. 'Emory Univ School of Medicine, Atlanta, GA,
Tufts Medical Center, Boston, MA, *Emory Children’s Center, Atlanta, GA,
“Emory University School of Public Health, Atlanta, GA, *Stanford

Background/Purpose: Juvenile idiopathic arthritis-associated uveitis
(JTA-U) is an inflammatory eye disease that occurs in 20% of children with
JIA and can cause visual impairment and blindness. Risk factors associated
with JIA-U include early age at arthritis onset, JIA subtype, young age, and
ANA and HLA-B27 positivity. Few studies on JIA-U focus on African
American (AA) children. In this population, the role of ANA is unclear,
predisposition to JIA subtype differs, and there appears to be a lower risk of
JIA-U compared to White (W) children. Hence, the risk for JIA-U may differ
by race and should be explored. Our objective is to characterize the
epidemiology and clinical course of children with JIA-U in a cohort of
children with JIA in the CARRAnet Registry.

Methods: Children with JIA from pediatric rheumatology clinics in the
US were enrolled in the CARRAnet Registry from May 2010 to June 2011.
Demographic and disease-related data were collected from time of diagnosis
to enrollment visit. Only children whose uveitis status was known were
included. Children with JIA alone were compared to those with JIA and
uveitis. Children with JIA-U were then compared based on race, specifically
AA and W. N may vary in some characteristics since we excluded data that
was missing or unknown.

Table 1. Characteristics of Children with JIA-associated uveitis compared to
children without uveitis

All JIA JIA-U JIA alone
N = 2675 N =302 N = 2373 P-value
Demographic Characteristics
Age, mean years = sp& 11.5 =48 10.8 = 4.5 11.5+45 0.003**
Gender, female, N (%) 1951 (72.9) 243 (80.5) 1708 (72) 0.002%*
Hispanic ethnicity, N (%)% 268 (10) 26 (8.6) 248 (10.4) NS
Race, N (%)
White 2416 (90.3) 282(93.4) 2134 (89.9) NS
Black or African American 165 (6.2) 9(3) 156 (6.6) 0.014%*
American Indian or Alaska Native 37(1.4) 3(1) 34 (1.4) NS
Asian 68 (2.5) 9(3) 59 (2.5) NS
Native Hawaiian or Pacific Islander 16 (0.6) 0 16 (0.7) NS
Other 78 (2.9) 5(1.6) 73(3.1) NS
Disease characteristics
Age at arthritis onset, mean years + SD& 639 = 44 4+34 67+ 44 <0.001%*
Medications used®
Glucocorticoids ever 1798 (67.2) 223 (74.8) 1575 (66.8) 0.005%*
Biologics ever 1226 (45.8) 172 (57) 1054 (44.5) <0.001**
Non-biologics, DMARDs 2049 (76.6) 277 91.7) 1772 (75) <0.001**
Extent/distribution joint involvement*
Ever, <5 joints 1105 (41.3) 160 (53.2) 945 (40) <0.001%*
Uveitis® 302 (113)
JIA subtype, %& <0.001%*
Oligo persistent 715 (26.7) 133 (44) 582 (24.5)
Oligo extended 220 (8.2) 46 (15.2) 174 (7.3)
Poly RF (+) 190 (7.1) 2(0.7) 188 (8)
Poly RF (—) 783 (29.3) 74 (24.5) 709 (30)
Psoriatic 165 (6.2) 18 (6) 147 (6.2)
Systemic 241 (9) 4(13) 257 (10.8)
ERA 274 (10.2) 17 (5.6) 262 (11)
Undifferentiated 61(2.3) 7(2.3) 54(2.3)
Labs®
ANA 1163 (48.8) 196 (69.2) 967 (46.1) <0.001**
RF 122 (12.7) 2(2) 120 (14) 0.001%*
Anti-CCP 110 (11.5) 3(3.5) 107 (12.3) 0.015%*
HLA-B27 202 (14.1) 19 (11.9) 185 (14.5) NS

&N varies since data that was “missing”or “unknown”was excluded
** p<0.05, NS = not significant

Values are N (%) unless indicated

Chi square and Mann Whitney test as appropriate.

Cases with missing and unknown data were excluded.

S101

(7]
c
=
(-3
Y
&
=
(]
<
o
3
(-3
(]
=
(-]




©
£
o
a
£
o
>
o
=
=
©
°
£
=
@Nn

Table 2. Characteristics of African American Children with JIA-U

Black White

N=9 N =282 p-value
Demographic Characteristics
Age, mean years = SD 145+ 4 10.65 + 4.4 0.027%*
Gender, female, % 4(44.4) 230 (81.6) 0.019%*
Hispanic ethnicity, % 2(22.2) 19 (6.7) NS
Disease characteristics
Uveitis, N (% of all JIA-U) 9(3) 282 (97) 0.014%*
Current, N (%) 1(1L1) 107 (37.9)
Past, N (%) 3 (88.9) 175 (62.1)
Age at arthritis onset, mean 78 £56 3.89+33 NS
years + SD%
Medications used
Glucocorticoids ever& 7(77.8) 210(75.2) NS
Biologics ever 7(77.8) 159 (56.4) NS
Non-biologics, DMARDs 8(88.9) 260 (92.2) NS
Extent/distribution joint
involvement
Ever, <5% 5(62.5) 149 (52.8) NS
JIA subtype, % 0.009%*
Oligo persistent 3(333) 125 (44.3)
Oligo extended 2(22.2) 41 (14.5)
Poly RF (+) 0 2(0.7)
Poly RF (—) 0 73 (26)
Psoriatic 0 17 (6)
Systemic 0 3(L1)
Enthesitis related arthritis 4(44.4) 13 (4.6)
(ERA)
Undifferentiated 0 7(2.5)
Lab®
ANA 3(37.5) 186 (70) NS
RF 0 2(2.2) NS
Anti-CCP 1(25) 2(25) NS
HLA-B27 2(28.6) 14 (9.5) NS

&N varies since data that was “missing”or “unknown”was excluded
** p<0.05, NS = not significant

Values are N (%) unless indicated

Chi square and Mann Whitney test as appropriate.

Cases with missing and unknown data were excluded.

Results: The mean age of children with JIA-U was 10.8 years (+4.5),
80% were female and 3% were AA (Table 1). Compared to children without
uveitis, they were more likely to be younger, female, require more medica-
tions, have less joint involvement, have oligoarticular disease, be ANA (+),
and RF, anti-CCP and HLA-B27 (—). AA children with JIA-U were
significantly different from W children and had decreased frequency of
uveitis, were more likely to be male, and have oligoarticular or enthesitis
related JIA (Table 2).

Conclusion: With current therapy, the prevalence estimate of JIA-U in
the CARRAnet registry is 11% which consists of the largest database of
children with JIA to date. Consistent with the AAP guidelines for uveitis
screening, known risk markers such as the ANA, age at arthritis onset, and
oligo persistent subtype were more frequent in our JIA-U cohort. However,
gender and race may also be important. In concurrence with the literature, this
cohort of JIA-U consisted of 3% AA who had a lower frequency of JIA-U
compared to W children. There were significant differences in gender, and
JIA subtype, although the status of ANA, RF and HLA-B27 were similar.
This suggests that risk factors associated with uveitis may differ depending on
race and implies that a change in the screening schedule may be appropriate,
but needs further investigation.
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A Meta-Analysis to Estimate the “Real” Placebo Effect in Juvenile
Idiopathic Arthritis (Jia) Trials. Erkan Demirkaya', Roberta Galasso',
Angelo Ravelli?, Elena Palmisani', Alberto Martini*, Angela Pistorio® and
Nicolino Ruperto’. 'IRCCS G Gaslini, Pediatria II, Reumatologia, PRINTO,
Genova, Italy, 2IRCCS G. Gaslini, Pediatria II, Reumatologia and Diparti-
mento di Pediatria, Universita degli Studi, Genova, Italy, *IRCCS G Gaslini,
Servizio di Epidemiologia e Biostatistica, Genova, Italy

Background/Purpose: To quantify placebo effect through a systemic
review of juvenile idiopathic arthritis (JIA) trials using placebo as comparator.

Methods: This study was developed according to the PRISMA statement
and pre-specified study selection, eligibility criteria, data extraction, quality
assessment, and statistical analysis. Studies with parallel, cross-over or
withdrawal design (open label followed by a double-blind placebo withdrawal
period) were included in the analysis. Publications were retrieved from
MEDLINE, Web of Science, EMBASE, and the Cochrane Controlled Trials
Register from 1960 to May 2010, with literature search carried out from
February to December 2010. Estimates of the placebo response rate and
estimates of the placebo flare rate for the withdrawal trials with 95%
Confidence Intervals (CI) were calculated.

Results: A total of 10 out of 18 trials were included in the final
meta-analysis synthesis. In the 5 trials with parallel design the number of
responders among the patients randomized to the placebo arms were 76/246

(30.7%) for recent studies with composite scores such as the ACR pediatric
30 criteria with a pooled placebo effect estimate (fixed effect method) equal
t0 30% (95% CI 24-36%).

In the withdrawal design trials the number of flared patients randomized
to the placebo arms was 89/123 (72.4%) with a pooled effect estimates
(percentages of placebo patients who have a flare during the double blind
phase in the placebo group) equal to 74% (95% CI 67-82%).

Conclusion: This systematic review provides reference data for the mean
placebo effect for parallel trials and mean placebo flare rate for trials with
withdrawal design.
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Long-Term Follow-up of Systemic Onset Juvenile Idiopathic Arthritis
Patients Treated with Anakinra. Aldo Naselli', Andrea Accogli', Sabrina
Chiesa', Jessica Tebaldi', Martina Finetti®, Antonella Buoncompagni', Ste-
fania Viola', Paolo Picco', Angelo Ravelli®, Alberto Martini* and Marco
Gattorno'. 'G. Gaslini Institute, Genova, Italy, 2IRCCS G Gaslini, Pediatria
I, Reumatologia, Genova, Italy, 3Istituto di Ricovero e Cura a Carattere
Scientifico G. Gaslini, Genova, Italy

Background/Purpose: Recombinant IL-1 receptor antagonist (anakinra) is
an effective treatment in a subgroup of systemic onset JIA (SoJIA). So far no
information is available on the long term follow-up of SoJIA patients treated with
anakinra.

Methods: Since 2005, 34 SoJIA patients (19 M, 15 F) were treated with
anakinra at the staring dose of 1 mg/kg/die. Complete response was defined as the
absence of systemic and articular manifestations and normal acute phase reactants
at follow-up, with anakinra as a monotherapy. Other patients were considered as
partial responders (still in anakinra with evidence of disease activity) or non-
responders (withdrawn of Anakinra due to inefficacy or severe side effects).

Results: At baseline, the mean age was 8.4 year (range 1-17 years) with
mean disease duration of 3.05 years (3 months—10.2 years). All patients had active
arthritis (mean number of active joints 12.3, range 1-80), 28/34 had fever, 20/34
had skin rash. Failure of anti-TNF treatment or DMARD was observed in 11/34
and 23/34 patients respectively. Ongoing steroid treatment 33/34 patients (mean
prednisone mg 0.87/kg/day, range 0.1— 3). The mean follow-up was 4.02 year
(range 1.05 — 6.16). At the last follow-up 13 patients (38%) were complete
responders, 5 (14%) partial responders and 16 (48%) non responder.Among
complete responders, 4 patients withdrawn anakinra without relapses after a mean
of 3 years of treatment, 7 are in remission using anakinra as mono-therapy, 2
patients were switched to anti IL-1 monoclonal antibody with a full response.
Despite the good control of their disease 11/13 displayed at least one relapse of
their disease during the follow-up with a total of 22 relapses (range 1-4 for
patient). In 16 non responders patients subsequent treatments were canakinumab
(1 patient), tocilizumab (5 patients), or combined immunosuppressive treatment
and/or anti-TNF (10 patients), with variable response. Adverse events and
complications: 13 Anakinra-treated patients had skin reactions of variable inten-
sity and duration, in 7 patients hitching was also present without an evident skin
rash. Six patients (3 responder and 3 non responders) developed a MAS during
follow-up. Two non-responders patients died for acute bacterial meningitis and
multi-organ failure after an episode of MAS. As previously observed, responders
patients confirmed to have an higher number of active and limited joints at
baseline (p = 0.006) and higher WBC and neutrhophils count (p = 0.002). These
results were confirmed in the newly enrolled patients. In this latter group
responder patients displayed a significantly shorter disease duration in respect to
non responder patients (p = 0.03).

Conclusion: In responder SoJIA patients Anakinra confirm to be an effective
and safe drug in the long term. The use of Anakinra is still able to dissect two
distinct populations of SoJIA patients on the basis of the presence or not of a
severe joint involvement with a chronic polyarticular course
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Effects of Switching From Etanercept to Adalimumab in Juvenile
Idiopathic Arthritis. Gerd Homeff', Ivan Foeldvari®, Gerd Ganser®, Jo-
hannes Peter Haas®, Kirsten Minden® and Hans-Tko Huppertz®. 'Asklepios
Clinic Sankt Augustin, Sankt Augustin, Germany, “Hamburger Zentrum
Kinder-und Jugendrheumatologie, Hamburg, Germany, *Sankt Josef Stift,
Sendenhorst, Germany, “Childrens Hospital, Erlangen, Germany, >Charite,
Berlin, Germany, °Krinikum Bremen-Mitte, Bremen, Germany

Background/Purpose: Etanercept has proved to be effective in the
majority of JIA patients (pts.). Pts. who do not tolerate or do not benefit from
treatment might benefit from switching to a second TNF-inhibitor.
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To analyze reasons of switching and effects of switching from Etanercept
to Adalimumab.

Methods: Data of the German Etanercept in JIA Registry covering a total of
>1400 pts. recruited over a ten year period and followed in a multicentre,
prospective observational study were used for analysis.

Results: Of a total of 115 pts. (8% of all pts.) switched from Etanercept to a
second biologic, 80 patients (70%) switched to Adalimumab. This patient cohort
resembles the total registry population with regard to JIA category distribution,
gender, age at onset, disease duration and positivity for ANA or HLA-B27. A
history of uveitis however was more frequent than in the total registry population.
(13% vs. 7%, p=0.07). Reasons for switching were inefficacy or loss of efficacy
of Etanercept in 60, uveitis in 12, occurrence of Crohn’s disease in 1, patient’s
request in 2, decision of adult rheumalogist in 1 and other adverse events in 4
cases.

Upon Etanercept, all single core set response criteria showed response to
treatment but also indicated residual disease activity which slightly decreased after
switching to Adalimumab. When etanercept was discontinued due to inefficacy or
loss of efficacy, this patient cohort still showed a PedACR30/50/70 response in
52%/34%/24% of pts., which was markedly lower than the maximum docu-
mented response rate on Etanercept in this cohort of 89%/85%/73%. After
switching to Adalimumab PedACR30/50/70 response rates reincreased to 79%/
T4%/54%.

Active uveitis was the reason for switching in 12 pts. All but 1 of them
showed a marked clinical response of their arthritis on Etanercept. In this patient
sub-cohort, the PedACR30/50/70 increased slightly from 91%/67%/50% to
100%/90%/80% after switching to adalimumab.

There were only few patients who switched due to intolerance of
Etanercept. In one patient Crohn’s disease occurred while on Etanercept. In
this patient the arthritis had responded dramatically to Etanercept and
continued to be silent on Adalimumab.

During 216 treatment years on Etanercept in the pts-cohort there were 61 AEs
(0.29/y) including 12 cases with uveitis flares and 11 SAE (uveitis, Crohn’s, septic
arthritis, flare). During 76 treatment years on ADA there were 19 AEs (0.35/y)
including 2 uveitis flares and 2 SAE (both neuropsychatric).

Conclusion: Inefficacy or loss of efficacy is an uncommon reason for
discontinuation of Etanercept. If this happened nevertheless Adalimumab was
chosen in many patients. Switching from Etanercept to Adalimumab resulted into
a decrease of disease activity parameters while the number of patients fulfilling
the PedACR-criteria increased. Tolerability of both TNF-inhibitors was compa-
rable. After failure of the first anti-TNF-fusion protein, switching to a TNF-
Antibody seems reasonable in JIA.
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Clinical and Ultrasound Outcomes of Ultrasound-Guided Ankle Injection In
Juvenile Idiopathic Arthritis; An Analysis of Current Clinical Practice.
Eimear Savage', Laura Pascoli' and Madeleine Rooney?. 'Belfast Hospitals
Trust, Musgrave Park Hospital, Belfast BT9 7JB, Northern Ireland, 2 Arthritis
Research Group, Queen’s University, Belfast, United Kingdom

Background/Purpose: As part of our routine practice, musculoskeletal
ultrasound is performed to identify the involved structures in the ankle region in
children with Juvenile Idiopathic Arthritis (JIA). Our objective was to examine
clinical and ultrasound outcomes in those who have had ultrasound directed
injections of the ankle joint and/or surrounding tendon sheaths.

Methods: Twenty patients with first-episodes of swollen ankles were in-
cluded: (Female 15, male 5, median age 7 years, range 1-16 years, 7 oligoarticular
JIA, 9 polyarticular JIA, 2 Extended Oligoarticular JIA, 2 Psoriatic JIA). They
underwent ultrasound examination of the ankle region, enabling the identification
of structures involved, namely ankle joint, tibialis posterior or peroneal tendon
sheaths. Ankle region was injected under US guidance, using Triamcinolone or
Depomedrone depending on the structure involved. Details regarding the pres-
ence of clinical ankle swelling, ultrasound findings, ankle region injected (ankle
vs. tendon sheaths) and outcomes at three, six months were noted.

Results: 38 injections to the ankle region (first episode) were recorded.
Thirty-seven percent had only ankle involvement, 41% with ankle and tendon
sheath involvement and 22% of episodes with involvement of the tendon sheath
alone (tibialis posterior and/or peroneal tendons). At six months two had required
repeat injections of the region.

Follow up of all injection episodes, showed that at 3 months 31 ankles were
clinically normal, 7 ankles had remained swollen, five of which had resolved at
six months. Three months post injection ultrasound findings indicated 3 ankles
with effusions, 2 of which persisted at 6 months requiring repeat injections. Of the
31 ankles quiescent at 3 months,8 episodes of new synovitis/tenosynovitis
involving the same or a de novo ankle structure were noted at six months. One

child had an ankle effusion, the remaining 7 included either tibialis posterior or
peroneus longus tenosynovitis.

Conclusion: Few studies have reported the outcome of ankle injections in
JIA. We report a marked improvement in clinical ankle swelling and US findings
following both injection of ankle joints and tendon sheaths using US guidance.
Our results appear to be significantly better than non US guided injections. In our
patients, those with Polyarticular JIA more commonly required repeated injection.
Those with involvement of medial and lateral ankle tendons, in particular tibialis
posterior, appear to be more likely to require repeated injections to achieve full
resolution of tenosynovitis. A prospective study of targeted ankle injection under
ultrasound would be beneficial to confirm these findings.
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Parent and Patient Treatment Preferences in Juvenile Idiopathic Arthritis.
Gina A. Montealegre Sanchez', Kabita Nanda', Steven J. Spalding?, Elizabeth B.
Brooks', Angela B. Robinson', Nellie K. Coughlin', Andrew S. Zeft*, Denise
Costanzo?, Hulya Bukulmez’, Joseph Sudano® and Nora G. Singer*. 'Case
Medical Center, Cleveland, OH, *Cleveland Clinic, Cleveland, OH, *Metro-
Health Medical Center (MHMC) and Case SOM, Cleveland, OH, “Case Medical
Center, MetroHealth Medical Center (MHMC) and Case SOM, Cleveland, OH

Background/Purpose: Parents of patients with Juvenile Idiopathic Arthritis
(JTA) are confronted with increasingly complex treatment choices. Previous
studies in adults with theumatoid arthritis (RA) have demonstrated that demo-
graphics, disease-related factors, social support, real and perceived side effects,
and trust in their physician play an important role in the process of medication
decision-making. JIA is the most common chronic rheumatic disease in children;
yet, there are no studies evaluating patient treatment preferences in pediatric
rheumatology.

Objectives: To understand the factors that influence parents’ decision-making
regarding treatment for their children with JIA.

Methods: Using a multicenter cross sectional prospective study design,
parents with children between the ages of 1 to 17 with a definite diagnosis of JIA
were invited to participate. Questionnaires were completed by one of the parents,
patient if older than 13 years of age and the physician or nurse practitioner
evaluating the patient.

Results: To date, 131 eligible patients have been invited to participate. Of
these, 124 subjects (95%) completed the questionnaire. In a descriptive analysis,
92% of the parents were Caucasian, 82% married, 54% reported having at least
a college degree and 70% were considered to have good health literacy. Most of
the children were white (88%) and female (75%), with a mean age of 10 years.
Parents reported a mean disease activity of 7.13 at the time of diagnosis and
associated uveitis in 20% of their children. All patients had medical insurance,
75% private insurance and 24% Medicaid. When families were asked to rank
their considerations prior to initiating medical treatment for JIA, medication safety
ranked as the most important, followed by efficacy, associated side effects, and
physician’s experience with the treatment. Pediatric theumatologists and nurse
practitioners were considered by parents and patients to be the most reliable and
important source for information about arthritis (90% vs. 86%) and options for
medical treatment (90% vs. 88%); results correlated with a physician trust score
of 85 (range 0-100). Fifty five percent of patients older than 13 years of age
reported being involved in the medication decision-making process. In our cohort,
96% of parents have used nonsteroidal antiinflammatory drugs (NSAIDs) as part
of the treatment for their JIA children, 81% have used disease modifying
anti-rtheumatic drugs (DMARDSs), 59% intra-articular joint injection (IAJI), 58%
biologics, 51% systemic steroids and 22% herbal medicines. Time of initiation
varied; NSAIDs, DMARDs, IAJI, biologics and systemic steroids were initiated
in 95%, 51%, 63%, 34% and 14% of patients within 3 months of diagnosis. Use
of DMARDs and biologics increased over time, with up to 76% and 26%
respectively within 6 months of diagnosis.

Conclusion: As reported in adult patients with RA medication safety,
efficacy, side effects and physician’s experience were considered to be the
most important factors when initiating medical treatment for JIA. Pediatric
rheumatologists and nurse practitioners are the most preferred source of
information about JIA and options for medical treatment.
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Intra-Articular Infliximab Treatment of Refractory TMJ Arthritis in Chil-
dren with JIA. Randy Q. Cron' and Peter D. Waite®. 'Univ of Alabama-
Birmingham, Birmingham, AL, ?Birmingham, AL

Background/Purpose: Temporomandibular joint (TMJ) arthritis occurs
in up to 80% of children with juvenile idiopathic arthritis (JIA). Untreated,
TMJ arthritis leads to micrognathia, poor mouth opening, facial dysmor-
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phism, and life-time disability. Unlike other joints in children with JIA, TMJ
arthritis responds poorly to systemic therapy, including anti-tumor necrosis
factor (TNF) agents. Nevertheless, like other joints, TMJ arthritis responds to
intra-articular (IA) long-acting corticosteroids, such as triamcinalone hexace-
tonide (TH). However, post-IA TH TMJ injections are effective in increasing
inter-incisor openings and demonstrating improvement in inflammation by
MRI in only about 50% of JIA patients treated. Moreover, repeated IA TH TMJ
injections yield only minimal benefits. Recently, repeated IA infliximab TMJ
injections, in an adult with psoriatic arthritis and severe TMJ arthritis refractory to
systemic infliximab and IA corticosteroids, notably improved TMJ symptoms and
halted progression of disease as noted by CT [Scand J Rheumatol 2008;37:155].
Interestingly, considerable benefit was noted after the first infliximab injection.

Methods: Five children (3 boys & 2 girls, ranging 11-21 years) with JIA and
TMI arthritis, refractory to at least 2 rounds of TA TH TMJ injections, received IA
infliximab injections for their progressive TMJ arthritis. Five mg of infliximab
was injected into each TMJ under deep sedation by an experienced oromaxil-
lofacial surgeon (PDW). Approval for the procedures was attained from
the UAB University Hospital Pharmacy and Therapeutics Committee.
Demographic and clinical data were abstracted from the electronic
medical records, and the extent and acuity of TMJ arthritis was docu-
mented by TMJ MRI with contrast before and after [A TMJ injections.
Side effects from the IA infliximab were noted if present.

Results: TMJ arthritis was progressive in 5 children with spondyloarthopa-
thies (1 HLA-B27+ psoriatic JIA, 4 with enthesitis-related arthritis JIA, 2 of
whom had inflammatory bowel disease) despite multiple prior IA TH TMJ
injections. TMJ arthritis was active clinically and by MRI despite systemic
anti-TNF therapy [2 on etanercept, 2 on infliximab, 1 on adalimumab, +/—
methotrexate (n=3)]. At the time of the IA infliximab TMJ injections, no other
joints were active by history and clinical exam. All 5 JIA patients tolerated the A
infliximab TMJ injections without any reported side effects (follow-up range, 2 to
17 months). Two of the 5 patients had follow-up TMJ MRI exams post-IA
infliximab injections of the TMJs. For one patient with bilateral erosive TMJ
arthritis, there was no evidence of active left arthritis and minimal synovial
enhancement on the right. This was the first of 5 TMJ MRI exams that did not
reveal progression of arthritis. For the other child with bilateral erosive TMJ
arthritis, there was no active disease on the left but active synovial enhancement
and fluid on the right. However, this was the first of 6 TMJ MRI exams without
evidence of progressive arthritis.

Conclusion: IA infliximab TMJ injections in children with JIA and severe
refractory TMIJ arthritis appear to be safe and potentially effective means of
slowing TMJ arthritis.
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Utilization of Biologic and Non-Biologic Disease Modifying Anti-Rheumatic
Drugs in the Treatment of Juvenile Idiopathic Arthritis: A Cross-Sectional
Analysis of the Childhood Arthritis and Rheumatology Research Alliance
Registry. Timothy Beukelman', Sarah Ringold?, Trevor Davis®, Esi M. Morgan
DeWitt", Christina F. Pelajo’, Pamela Weiss®, Yukiko Kimura’ and for the
CARRAnet investigators. 'Univ of Alabama-Birmingham, Birmingham, AL,
*Children’s Hosp Regional Med, Seattle, WA, *Floating Hospital for Children at
Tufts Medical Center, Boston, MA, “Cincinnati Children’s Hospital, Cincinnati,
OH, °Tufts Medical Center, Boston, MA, “The Children’s Hosp of Philade,
Philadelphia, PA, "Hackensack Univ Medical Ctr, Hackensack, NJ

Background/Purpose: We characterized DMARD utilization in the treat-
ment of JIA in clinical practice on a national level and determined patient factors
associated with medication use.

Methods: We analyzed cross-sectional CARRA registry baseline enrollment
data from 51 U.S. clinical sites for all children with JIA from May 2010 through
May 2011. Patients were categorized into 3 discrete treatment groups comprising
all categories of JIA: history of arthritis of =<4 joints, history of arthritis of =5
joints, and systemic arthritis. Current and past medication use were combined. We
calculated risk ratios (RR) to estimate univariate associations between patient
factors and medication use. Owing to multiple comparison testing, only associa-
tions with p value <0.005 are reported.

Results: Among 1,045 children with history of =4 joints, 52% received
methotrexate (MTX), 10% sulfasalazine (SSZ) and 1% leftunomide (LEF). MTX
use was associated with psoriatic arthritis (PsA) (RR 1.5 (1.3-1.8)), uveitis (RR
1.8 (1.6-2.0)), and negatively associated with enthesitis related arthritis (ERA)
(RR 0.7 (0.6-0.8)). SSZ use was associated with ERA (RR 4.0 (2.8-5.8)) and
sacroiliac (SI) tenderness (RR 4.5 (3.2-6.6)). Among children with history of <4
joints, the only biologic class received was TNF inhibitor (TNFi) by 26% (14%
of these had not received MTX, LEF, or SSZ). TNFi use was associated with PsA
(RR 1.8 (1.4-2.5)), ERA (RR 1.6 (1.3-2.0)), uveitis (RR 2.0 (1.7-2.5)), inflam-
matory bowel disease (RR 2.5 (1.7-3.5)), SI tenderness (RR 2.0 (1.6-2.6)), and

enthesitis (RR 1.8 (1.4-2.3)). TNFi use without MTX, LEF, or SSZ was
associated with ERA (RR 2.9 (1.6-5.1)) and enthesitis (RR 3.3 (1.9-5.8)).

Among 1,443 children with history of =5 joints, 83% received MTX, 8%
SSZ, and 5% LEF (only 1 of these had not received MTX). MTX use was
associated with RF+ polyarthritis (RR 1.1 (1.1-1.2)), CCP antibody (RR 1.2
(1.2-1.2)), and negatively associated with ERA (RR 0.7 (0.6-0.8)). SSZ use was
associated with ERA (RR 3.9 (2.8-5.6)) and SI tenderness (3.2 (2.3-4.7)).
Among children with history of =5 joints, 56% received any biologic: 56%
received any TNFi (6% of these had not received MTX, LEF, or SSZ), 4%
abatacept (2 of these had not received TNFi), 1% rituximab, and 1% anakinra.
TNFi use was associated with RF+ polyarthritis (RR 1.3 (1.2-1.5)), CCP
antibody (RR 1.4 (1.2-1.6)), uveitis (RR 1.3 (1.1-1.4)), and psoriasis rash (RR 1.3
(1.1-1.5)). TNFi use without MTX, SSZ, or LEF was associated with ERA (RR
2.9 (1.5-5.7)) and SI tenderness (RR 2.8 (1.5-5.2)). Among TNFi users, 30%
received more than 1 TNFi and 6% received 3 or more TNFi.

Among 246 children with SJIA, 81% received MTX and 13% cyclosporine
(19% of these had not received MTX). MTX use was associated with polyarthritis
(RR 1.4 (1.2-1.7)). Among children with SJIA, 65% received any biologic: 46%
received any TNFi, 39% any IL-1 inhibitor, 5% tocilizumab, 5% abatacept, and
1% rituximab. TNFi use was associated with polyarthritis (RR 1.9 (1.3-2.8)).

Conclusion: Significant proportions of children with JIA are treated with
biologic agents, particularly those with RF+ polyarthritis, uveitis, or systemic
arthritis. Children with ERA are less likely to receive non-biologic DMARDs
prior to TNFi use.
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Health Related Quality of Life and Psychosocial Developmental Trajec-
tory in Young Female Beneficiaries with Juvenile Idiopathic Arthritis.
Lotte Haverman', Eezfje J.A. Verhoof', Heleen Maurice-Stam', Hugo S.A.
Heymans', D. Gerlag”, Marion A. J. Van Rossum' and Martha A. Grooten-
huis'. '"Emma Children’s Hospital/Academic Medical Center (AMC), Am-
sterdam, Netherlands, *Academic Medical Center, University of Amsterdam,
Amsterdam, Netherlands

Background/Purpose: It is generally recognized that for all children
the fulfilling of age-specific psychosocial developmental tasks in child-
hood is of great importance to adjustment in adult life, including
participation in society. For young adults with Juvenile Idiopathic
Arthritis (JIA) this is more difficult. We assume that the achievement of
psychosocial milestones while growing up (psychosocial developmental
trajectory) is also related to labour participation. A part of all young adults
with JIA have to apply for disability benefits. This study assessed the
health related quality of life (HRQOL) and the psychosocial developmen-
tal trajectory of young female beneficiaries with JIA compared to peers
from the Dutch general population.

Methods: Data from the database of the Dutch EMWAjong-study, a
Dutch cross-sectional study examining psychosocial factors affecting the
employment of young adults with disability benefits (Wajong) because of
chronic somatic diseases or childhood derived physical limitations, were
used. From the EMWAjong database, 46 young adults (11.1%) reported to
have JIA; including 43 females (16.1% of all females in the EMWAjong
database). The data of these 43 young females with JIA were used for
analyses (age: 25.8, SD = 2.3). The participants completed the RAND-36
(HRQoL) and the Course of Life Questionnaire (CoLQ; psychosocial
developmental trajectory). Differences between respondents and the peer
group were tested using analysis of variance and logistic regression
analysis, both by group and age. Effect sizes (d) and odds ratios (OR) were
calculated.

Results: The HRQOL of the beneficiaries (N = 43) was significant
lower compared to the peer group on 6 out of the 8 domains: physical
(p<<0.001, d=2.6), social (p<<0.001, d=0.8) role limitations physical
(p<<0.001, d=1.3), vitality (p<<0.001, d=0.7), bodily pain (p<<0.001,
d=1.4), health perceptions (p<<0.001, d=1.8). In addition, the beneficia-
ries achieved fewer milestones (p<<0.01) in the autonomy (OR 0.26),
social (OR 0.23-0.39) and psychosexual domains (OR 0.38-0.47) than
the peer group.

Conclusion: Young females with JIA who have to apply for disability
benefits are at risk for impaired HRQOL and a delay in their psychosocial
developmental trajectory. We recommend parents, health care providers,
occupational therapists and schools to pay systematic attention to the
development of social and independent functioning of children with JIA in
order to optimise their adaptation to society at the time of transition to
adulthood.
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Enthesitis Is a Significant Predictor of Decreased Quality of Life,
Function, and Arthritis-Specific Pain Across Juvenile Idiopathic
Arthritis (JIA) Categories: Preliminary Analyses From the CARRA-
net Registry. Pamela Weiss', Timothy Beukelman® Laura E. Schan-
berg®, Yukiko Kimura®, Robert A. Colbert’ and CARRANet Investiga-
tors®. 'The Children’s Hospital of Philadelphia, Philadelphia, PA, *Univ of
Alabama-Birmingham, Birmingham, AL, *Duke University Medical Center,
Durham, NC, “Hackensack Univ Medical Ctr, Hackensack, NJ, NIAMS NIH,
Bethesda, MD, ®Stanford

Background/Purpose: Descriptions of quality of life, function, and level
of pain of JIA and differences in these outcomes between JIA categories are
sparse. Additionally, the relative impact of clinical factors such as enthesitis,
active joint count, and medications on quality of life, function, and pain in JTA
have not been well described.

Methods: We conducted a retrospective cross-sectional study of baseline
data for children with JIA who were enrolled in the CARRAnet registry
between May 2010 and June 2011. The CARRAnet registry is a multicenter
registry of U.S. children with rtheumatic diseases organized by the Childhood
Arthritis Rheumatology and Research Alliance (CARRA). Differences in
clinical characteristics between JIA categories were compared using the
Kruskal-Wallis or chi-square test, as appropriate. We tested whether certain
clinical characteristics of JIA were associated with scores on the Childhood
Health Assessment Questionnaire (CHAQ), Health Related Quality of Life
(HRQOL), and parent/child arthritis-specific pain visual analogue scale
(VAS) using multivariable linear and ordinal logistic regression, as appropri-
ate.

Results: During the study period there were 2,571 patients evaluated for
JIA. Patient characteristics by JIA category are presented in Table 1. Scores
on the CHAQ, HRQOL, and parent/child pain VAS differed significantly
between JIA categories (Table 1). Significant clinical predictors of a worse
CHAQ score were a having RF+ polyarticular disease (p=0.02), oligoar-
ticular extended disease (p=0.03), Enthesitis-related arthritis (ERA)
(p<<0.01), higher active joint count (p<<0.01), enthesitis (p=0.01), and current
non-steroidal anti-inflammatory (NSAID), biologic, or steroid use (all
p<0.01). Significant clinical predictors of a worse HRQOL score were older
age (p<0.01), systemic JIA (p=0.01), ERA (p=0.02), higher active joint
count (p<<0.01), and current NSAID, biologic, or steroid use (all p<0.01).
Significant clinical predictors of a higher pain VAS score were older age
(p<<0.01), ERA (p<<0.01), higher active joint count (p<<0.01), enthesitis
(p<<0.01), and current NSAID, biologic, or steroid use (all p<0.01). The
pair-wise correlation between standardized z-scores of physician global
assessment of disease activity and parent/patient-reported CHAQ, HRQOL,
and arthritis-specific pain VAS scores were low (0.37, 0.30, and 0.43,
respectively).

Table. Patient characteristics by JIA subtype

Oligo Oligo Undiff-
Systemic  Poly RF-  Poly RF+ persistent extended PsA ERA  erentiated p-value
N (%) 232(9) 761 (30) 190 (7) 697(27)  210(8) 161 (6) 268 (10) 52(2)
Active joint  0(0,2) 0(0.2) 1(0,4) 0(0. 1) 1(0,2) 0(0.2) 1(0,2) 0(0,1) <001
count,
median
(IQR)
Enﬁ,fgyis 2(1) 10(1) 2(1) 2(0.5) 6(3) 11(7) 62 (24) 3(6) <0.01
%)
CHAQ, 0.1(0,0.6) 0.1(0,0.6) 03(0,0.7) 0(0,03) 0.1(0,06 010,05 03(0,0.6) 03(0,0.6) <001
median
(IQR)
Parent/child 1 (0, 4) 2(0,5) 2(1,5) 1(0,3) 1(0,4) 2(0,4) 3(1,6) 2(0,4) <001
pain VAS
1-11;%(/)1_ 51(22) 157 (21) 29(15)  221(32) 54.26) 38 (24) 41 (16) 1325 <001
0)
Excellent 85(37)  323(43) 74(39)  305(44) 100 (48) 65 (40) 110 (41) 23 (44)
Very good  81(35) 246 (32) 75400 154(23) 53 (25) 56 (35) 99 (37) 15 (29)
Good 11(5) 29 (4) 11(6) 9(1) 2(1) 2(1) 16 (6) 1)
Poor 2(1) 1(<1) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Very Poor
Physician 1(0,3) 1(0,2) 2(0.3) 1(0,2) 1(0.3) 1(0.2) 1(0,2) 1(0.2) <001
global
median
(IQR)

Conclusion: Significant differences on the CHAQ, HRQOL, and parent/
child pain VAS exist across JIA categories. The ERA category consistently
predicted worse scores on all 3 measures. Enthesitis is a previously unrecog-
nized significant predictor of decreased function and increased pain. Future
studies should investigate how to better quantify enthesitis and its response to
therapy.
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A Cross Sectional Study of Juvenile Idiopathic Arthritis in African Ameri-
can Children Compared with Non-Hispanic White Children in the Child-
hood Arthritis and Rheumatology Research Alliance Registry. Sampath
Prahalad’, Sheila Angeles-Han', Christina F. Pelajo®, Christine W. Kennedy',
Lori Ponder', Jorge M. Lopez-Benitez?, Larry B. Vogler' and CARRANet
Investigators®. 'Emory University School of Medicine, Atlanta, GA, *Tufts
Medical Center, Boston, MA, *Stanford

Background/Purpose: JIA is the most common chronic childhood arthro-
pathy with an estimated prevalence of ~1/1000 children under 16 years of age.
Although JIA affects male and female children of all races, there are only few
epidemiologic investigations in small cohorts that describe the characteristics of
JIA in African American (AA) children. Our objective is to compare disease
characteristics between AA and Non-Hispanic White (NHW) children with JIA
enrolled in the Childhood Arthritis and Rheumatology Research Alliance
(CARRA) Registry, the largest multicenter observational Registry.

Methods: Children with JIA from pediatric rheumatology clinics in the US
were enrolled in the CARRAnet Registry from May 2010 until June 2011.
Demographic and disease-related data were collected from time of diagnosis to
enrollment visit. Children reporting Hispanic ethnicity and those who categorized
themselves as more than one race were excluded. Non-Hispanic African Amer-
ican children with JIA were compared with Non-Hispanic White children with
JIA. Nominal variables were compared using Chi square or Fisher’s exact tests.
Continuous variables were compared using Student’s T test.

Results: In all, 2167 NHW children and 125 AA children were analyzed.
Table 1 shows demographic and disease characteristics of NHW and AA
children. AA children with JIA were significantly older at disease onset,
presentation and enrollment less likely to be female and have a family history of
autoimmunity. There were significant differences in the frequencies of different
JIA subtypes between AA and NHW children. AA children were more likely to
have RF+ polyarticular JIA and less likely to have psoriatic JIA or uveitis.
Laboratory variables demonstrated that AA children with JIA were less likely to
have positive ANA and HLA B27, and more likely to have confirmed RF and
CCP compared to NHW children. The differences in age of onset between AA
and NHW children f[?ersisted after excluding polyarticular RF+ JIA (6.0 vs 8.4
years; p <2.5X107°)

Table 1. Characteristics of NHW and AA children with JIA*

NHW AA p
Total Number 2167 125
Age at baseline visit (mean =SD) 114 =47 128 + 44 <7x 1077
Age at symptom onset (mean = SD) 62+43 88 + 43 <4 x 107
Age first seen by pediatric rheumatologist (mean +SD) 7.1 x45 95+45 0.0009
Gender: females 1594 (73) 78 (62) 0.006
Income . . <1 x 1077
<U$49,999 475 (26) 60 (63)
U$50,000- 99,999 670 (36) 29 (30)
>U$100,000 710 (38) 6 (6)
Health insurance 2116 (99) 117 (99) 0.66
Family history of autoimmunity 577(27) 22(18) 0.03
JIA subtype . .
ERA 223 (10) 7 (10) 0.14
Oligoarticular extended 193 (9) 54 0.02med
Oligoarticular persistent 593 (27) 22 (18) 0.06
Polyarticular RF- 660 (31) 27(22) 0.03
Polyarticular RF+ 108 (5) 24(19) 1x 1077
Psoriatic 150 (7) 2(2) 0.02
Systemic-onset 168 (8) 20 (16) 0.001
Undifferentiated 62 (3) 6(5) ns
Uveitis 258 (12) 5(4) 0.008
Measures of disease . .
CHAQ (mean) 0.34 0.58 0.0004
MD Global (mean) 1.52 2.55 <8 x 1075
Laboratory tests . .
Positive ANA 970 (50) 36(34) 0.001
Positive HLA-B27 168 (14) 5(6) 0.05
Confirmed RF positive 64(9) 17(33) 1% 1077
Anti-CCP positive 61 (8) 1727) 1x 1077
Treatment . . .
Use of systemic steroids 1456 (68) 83 (70) 0.64
Use of DMARD ever 1675 (78) 91 (76) 0.66
Use of biologic ever 967 (45) 67 (55) 0.03

* All values are N(%) of those tested/reporting data for particular variables, except as indicated.

Conclusion: This is the largest described cohort of AA children
with JIA, and we confirm reports of differences in disease character-
istics reported in smaller earlier studies. Compared to non-Hispanic
White children with JIA, African American children with JIA demonstrate
significant differences in disease characteristics. Specifically they are
older at disease onset, are more likely to have RF/CCP positive polyar-
thritis and are less likely to have uveitis, psoriatic arthritis, ANA or HLA
B27. These observations support that the phenotype of JIA is different in
African American children with JIA.
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Development of Consensus Treatment Plans for New-Onset Systemic
Juvenile Idiopathic Arthritis. Esi Morgan DeWitt', Timothy Beukel-
man?, Peter A. Nigrovic’, Karen Onel, Sampath Prahalad®, Rayfel
Schneider®, Matthew Stoll”, Norman T. Ilowite®, Carol A. Wallace® and
Yukiko Kimura'®. 'Cincinnati Children’s Hospital Medical Center, Cin-
cinnati, OH, Univ of Alabama-Birmingham, Birmingham, AL, *Brigham
and Women’s Hospital, Boston, MA, *University of Chicago, Chicago,
IL, *Emory Children’s Center, Atlanta, GA, ®Hospital for Sick Children,
University of Toronto, Toronto, ON, "UT Southwestern Medical Center,
Dallas, TX, ®Children’s Hospital Montefiore, Bronx, NY, °Childrens
Hosp & Regional Med, Seattle, WA, '°Hackensack Univ Medical Ctr,
Hackensack, NJ

Background/Purpose: Currently, there is significant variability in the ther-
apeutic approaches to new onset systemic Juvenile Idiopathic Arthritis (sJIA), as
evidenced by surveys using case presentations administered to Childhood Arthri-
tis and Rheumatology Research Alliance (CARRA) members. Understanding the
comparative effectiveness of these diverse therapeutic approaches would likely
result in better health outcomes. We therefore aimed to derive consensus based
treatment plans, standardized assessment intervals and data collection plans for
clinical use to facilitate comparative effectiveness studies for new-onset sJIA.

Methods: Case-based surveys were administered to CARRA members to
identify prevailing treatments for new-onset sJIA. A 2-day consensus conference
in April 2010 employed modified nominal group technique to formulate prelim-
inary treatment plans and determine important data elements for collection.
Follow-up surveys were employed to refine the plans and assess clinical
acceptability.

Results: The CARRA sJIA Core Workgroup developed standardized treat-
ment approaches, and a recommended schedule of visits and monitoring para-
meters. Four treatment plans were developed: 1) a corticosteroid based plan, 2) a
methotrexate based plan with corticosteroids, 3) an anti-IL1 (anakinra) based plan,
and 4) an anti-IL6 (tocilizumab) based plan. The biologic DMARD-based plans
are to be used with or without corticosteroids. A survey of the CARRA
membership was conducted in December 2010 to assess the acceptability and
feasibility of these strategies. There was a 63% response rate (133 of 211
surveyed), of which 92.6% expressed willingness to follow 1 of the initial 3
treatment plans listed above. 82% concurred that an anti-IL6 based treatment arm
should also be offered, which became the basis for development of the fourth
treatment plan. Consensus was reached at the 78—85% level for all topics posed
(specific details of treatment plans, ability to use plans). A feasibility study
estimated that over 250 patients could be enrolled in these plans per year, and that
physicians would likely enroll one-third to one-quarter of the patients in each of
the original 3 plans.

Conclusion: The use of consensus derived standardized treatment plans for
new onset SJIA is feasible and acceptable to most North American rheumatolo-
gists who are members of CARRA. Four treatment approaches to the first 9
months of treatment will be published as frameworks for use. Coupled with
standardized data collection at routine intervals, use of these treatment plans will
serve as the basis for rigorous study of comparative effectiveness of the regimens
as used in clinical practice.
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Juvenile Idiopathic Arthritis (Jia) Affected Sibling Pairs Present High
Correlation for ANA and ILAR Category. Giovanni Filocamo, Clara
Malattia, Ivan Foeldvari, Valda Stanevicha, Susan Nielsen, Troels Herlin,
Chris Pruunsild, Francesco Zulian, Zsolt Balogh, Frank Dressler, Ingrida
Rumba, Maria Giannina Alpigiani, Elisabetta Cortis, Fernanda Falcini,
Ralf Trauzeddel, Giuseppina Calcagno, Loredana Lepore, Maria Alessio,
David Glass, Susan Thompson, Alberto Martini and Nicolino Ruperto.
IRCCS G Gaslini, Pediatria II, PRINTO, Genova, Italy

Background/Purpose: 1) To investigate the clinical phenotypes and demo-
graphic characteristics of affected sibling pairs (ASPs) with juvenile idiopathic
arthritis (JIA). 2) To provide an international resource of JIA DNA samples and
a base of knowledge from which all genes contributing to the pathogenesis of JIA
can be identified.

Methods: This is a cross-sectional multicentric study in which all paediatric
rheumatology centres belonging to the PRINTO network were asked to partici-
pate. PRINTO asked to provide demographic and clinical characteristics of the
ASPs through electronic format and to collect DNA samples of JIA familiar
cases, including all first degree relatives, deriving from the different centres.

Results:

Table 1. Demographic, clinical features and concordance between the sibs (2 or
more within the same family) of the 106 individual affected sibpairs with JIA

N (%) Mean (SD) Median Min Max Conc.

Male 25 (24) 0.24
Female 81 (76) 0.79
Onset age &endash;years 6.6 (4.4) 6.2 0.5 16.3
JIA category 0 (0) 0.79
Systemic arthritis 61 (57.6) /
Oligoarthritis persistent 18 (17) 0.85
Oligoarthritis extended 21(19.8) 0.5
Polyarthritis RF negative 2(1.9) 0.9
Polyarthritis RF positive 3(2.8) 1
Psoriatic arthritis 0(0) 0.67
Enthesitis related arthritis 1(0.9) /
Other 0
Presence of ANA 56 (56) 0.78
Absence of ANA 44 (44) 0.68
Presence of iritis 11 (10) 0.36
Absence of iritis 86 (81) 0.9

Conclusion: Preliminary results confirm the findings of earlier studies
showing familial aggregation of clinical features among ASPs. In our study we
observed high concordance of the presence of antinuclear antibodies (ANA),
providing evidence for a genetic background in this disease. The DNA samples
collected will allow to develop future studies on JIA.
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How Important Is Early Magnetic Resonance Imaging of the Temporo-
mandibular Joint for the Treatment of Children with Juvenile Idiopathic
Arthritis? Rotraud K. Saurenmann', Raphael Hauser', Silke Schroeder’,
Elvira Cannizzaro', Lukas Muller® and C.J. Kellenberger'. 'University Chil-
dren’s Hospital, Zurich, Switzerland, *Center for dental, oral and maxillofa-
cial diseases, Zurich, Switzerland

Background/Purpose: Temporomandibular joint (TMJ) arthritis is very
common in children with juvenile idiopathic arthritis (JIA) but often clinically
asymptomatic. Magnetic resonance imaging (MRI) is the most reliable examina-
tion method for early TMJ arthritis but in young children sedation is often
required.

Study Aims: To evaluate how many patients with newly diagnosed JIA will
profit from an early MRI of the TMJ for the management of their arthritis.

Methods: The database of our clinic was searched for all patients with a date
of diagnosis of JIA between January 2007 and December 2010. The charts of all
patients from this inception cohort were reviewed for MRI of the TMJ, diagnosis
of TMJ involvement and JIA treatment.

Results: We found 147 patients with newly diagnosed JIA during this period.
In 111 (76%) at least 1 MRI of the TMJ was available. Reasons why no TMJ
MRI was done were parents’ refusal (10), MRI of other locations (7) and fixed
orthodontic appliances (16). A diagnosis of TMJ arthritis based on synovial
enhancement on MRI was made in 91/111 (81%) patients. The first MRI was
done at a median interval of 5 months from the diagnosis of JIA, and 61/111
patients (55%) required sedation for their first MRI. TMJ arthritis was diagnosed
in 53/61 (87%) requiring sedation and in 35/50 (70%) patients without sedation
(p = 0.03). Following the first TMJ MR, intra-articular steroid injections were
performed into 107 TMJs of 60 patients. 48/147 (33%) patients received at least
one DMARD to control their disease, and in 12/48 (25%) the first DMARD was
started following the first TMJ MRI. Factors associated with TMJ involvement as
demonstrated by MRI were JIA subtype (p= 0.007) and a younger age at
diagnosis of JIA (p= 0.04).

Conclusion: In our cohort of newly diagnosed JIA patients TMJ arthritis was
very common. Early TMJ MRI led to changes in treatment in 65% of patients
with additional joint injections in 60 patients and start of systemic medication in
12 patients. We especially recommend performing TMJ MRI in young children
even if they require sedation, as they have an increased rate of TMJ involvement.
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Clinical and Immunological Effects of Etanercept on Juvenile Idiopathic
Arthritis in China. Caifeng Li, Xiaohua Tan, Xiaohu He, Weiying Kuang,
Yifang Zhou, Jiang Wang, Tongxin Han, Junmei Zhang, Jing Gao and Chao Li.
Beijing Children’s Hospital affiliated to Capital Medical University, Beijing,
China

Background/Purpose: To study clinical effects and immunological
mechanism of Etanercept in the treatment of Juvenile Idiopathic Arthritis
(JIA).
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Methods: (1) Clinical Observation:During October 2006 to February 2011,
241cases of refractory JIA patients were enrolled. All of them were given
Etanercept(production of CPGJ, 0.4mg/kg/dose, given twice weekly, subcutane-
ous injection) with typical JIA treatment regimen. The course of Etanercept
treatment was at least 3 months. We collected and recorded the clinical data
before Etanercept treatment and at 2 weeks, 1, 3, 6, 12, 24 and 48 months after its
use, respectively. We analyzed ACR Pedi 30/50/70 response rate according to the
clinical data, and also analyzed inflammation indexes (ESR, CRP, HGB, WBC
and serum ferritin), as well as observed the radiology image changing. Mean-
while, we recorded the side effect of Etanercept. (2) Immunology Study: During
October 2006 to September 2009, 103cases of refractory JIA patients were
enrolled. We collected peripheral serum from JIA patients before Etanercept
treatment and at 2 weeks, 1, 3, 6, 12 and 24 months after treatment. We tested the
level of TNF-q, IL-13, IFN-y and IL-6 by ELISA method. All data analyses were
performed with the SPSS 11.5 software.

Results: 241 cases of JIA patients were enrolled, 120 boys and 121 girls. The
age was between 2-18 years, mean age was 10 years. There were 67 cases of
ERA, 93 cases of Poly JIA, 40 cases of SoJIA (11 cases of MAS among SoJIA
patients) and 2 cases of JPsA. (1) Clinical effect: The ACR Pedi 30/50/70
response rates were 48%, 26% and 13% at 2 weeks after Etanercept treatment.
The ESR and CRP level of all JIA patients were decreased significantly compared
with baseline (P<<0.01). The ACR Pedi 30/50/70 response rates were 74%, 58%
and 23% after 6 months. 1.8% children with severe bone destruction had
improved significantly by imaging after one year treatment. (2) Immunological
effects: Compared with baseline, the serum TNF-e, IL-18, IFN-y level of all JIA
patients were decreased after treatment (P<<0.05). The serum IL-6 level of ERA
and Poly JIA patients improved significantly (P<<0.05), but SoJIA patients didn’t
improve significantly (P>0.05).Among the SoJIA patients who mainly suffered
from joint symptoms at the later disease stage, inflammation indexes and clinical
symptoms improved after using Etanercept. The safety of the drug: there were
only 4 cases of JIA patients had temporary skin rashes within 2 weeks of the drug
administration. The rashes disappeared automatically in several days, there was
no influence on drug administration. 1 case of patient discontinue of the
medication due to tuberculosis infection after one year of treatment, but without
clinical symptom.

Conclusion: Etanercept could relief clinical symptoms, controll inflam-
mation reaction and decrease the dosage of steroid in all types of JIA. But the
effects of Etanercept on SoJIA patients with systemic symptoms or MAS was
limited. The effect of Etanercept on Poly JIA and ERA was significant.
Etanercept could control the clinical symptoms might be due to reducing
serum inflammatory cytokines level.
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Effectiveness and Safety of Switching Between Biologics in Juvenile
Idiopathic Arthritis; Results From the Dutch ABC Register. Marieke
H. Otten!, Femke H.M. Prince?, Janneke Anink', Marion A. J. Van
Rossum®, Esther P.A.H. Hoppenreijs*, Simone L. Gorter’, Wineke Arm-
brust®, Koert M. Dolman76 Yvonne Koopman-Keemink®, Joost F. Swart’,
J. Merlijn Van den Berg'®, Nico M. Wulffraat®, Rebecca Ten Cate'' and
Lisette W.A. Van Suijlekom-Smit'>. 'ErasmusMC Sophia Children’s
Hospital, Rotterdam, Netherlands, *Brigham and Women’s Hospital,
Boston, MA, *Emma Children’s Hospital/Academic Medical Center
(AMC), Amsterdam, Netherlands, *St Maartenskliniek and Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands, >Uni-
versity Hospital Maastricht, Maastricht, Netherlands, “Beatrix Children’s
Hospital, University Medical Centre Groningen, Groningen, Netherlands,
’St. Lucas Andreas Hospital and Reade Institute, Amsterdam, Nether-
lands, ®Hagaziekenhuis Juliana Children’s Hospital, Den Haag, Nether-
lands, °University Medical Center Utrecht, Utrecht, Netherlands, '°Emma
Children’s Hospital/ Academic Medical Centre and Reade Institute,
Amsterdam, Netherlands, ''Leiden University Medical Center, Leiden,
Netherlands, '*ErasmusMC Sophia Childrens Hospital, Rotterdam, Neth-
erlands

Background/Purpose: The introduction of biologics has led to dramatic
improvements in juvenile idiopathic arthritis (JIA). However, despite this
treatment success, some patients need to discontinue these agents because of
a lack of effectiveness or intolerance. Little is known about the effectiveness
and safety of switching to a second or third biologic for JIA patients who
failed their first.

Methods: The Arthritis and Biologicals in Children (ABC) register
(observational study, ongoing since 1999), includes all Dutch JIA patients
who use or previously used biologics. Data on the course of the disease are
prospectively retrieved, including when biologics were discontinued or type
of biologic switched, until transfer to the adult care. Drug survival (i.e. median

duration from start until discontinuation due to ineffectiveness or adverse
events (AEs)) for the first, second, and third course biologics was estimated
with Kaplan-Meier. AE-rates within 1 year after start of the first, second and
third course biologic were calculated.

Results: Of the 411 JIA patients who started their first biologic, 88
patients (21%) switched to a second, and 28 (7%) patients to a third course
biologic. Of the 88 patients who switched, 81 started etanercept as first
biologic, and switched from etanercept to adalimumab (n=46), to infliximab
(n=21) or to anakinra (n=14). Patients who also started a third course
biologic most often switched between the anti-TNF-alpha agents only
(n=19). The median follow-up duration since start of the second course
biologic was 14.2 (4.2-29.4) months, and since start of the third course
biologic 21.1 (IQR 3.4-33.6) months. Patients who switched to a second
biologic had more often the systemic subtype (p<<0.000), and at start of the
first biologic higher disability scores (p=0.001) and more joints with arthritis
(p<<0.000) than patients who did not switch. Ineffectiveness of treatment
(primary non-response or loss of response) was the most frequently reported
reason for switching. At 12 months of treatment, drug survival of the first
course biologics (83% (95% CI 79-87%)) was higher than for the second
course (48% (95% CI 36—61%)), and third course 64% (95% CI 44-84%).
The drug survival of the second course biologics was not different for subtype
(systemic vs. non-systemic subtypes), type of second biologic started, and
reason for switch. The AE-rates within 1 year after start were 0.21 AEs/
patient-year for the first course, 0.20 AEs/patient-year for the second course,
and 0.17 AEs/patient-year for the third course.

Conclusion: In daily practice, switching between biological agents
occurred frequently. The observed switching patterns seem to be influenced
by the availability of biologics within the study period. Risk factors for
switching were the systemic-onset subtype and at start of the first biologic
high disability scores and many joints with arthritis. While the drug survival
of the first course was higher, still 48% of the switchers continued their
second biologic after 12 months of treatment. Switching to a second (and
third) course biolog