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ACR/ARHP 2012 Annual Meeting Overall 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 2012 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: basic
science, business/administration, clinical
practice, clinical science, pain management and
patient safety.

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;

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

e Alarger 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;

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

e Specific pediatric rheumatology 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 35 workshops designed to provide hands-
on skills training.

For additional details, refer to the session level
learning objectives at www.ACRannualmeeting.org.

Participation Statement

This annual meeting 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 is intended to
present the opinions of the authors or presenters,
which may be helpful to other healthcare professionals
at arriving at their own conclusions and consequent
application. Attendees participating in this medical
education program do so with full knowledge that they
waive any claim they may have against the College for
reliance on any information presented during these
educational activities. The College does not guarantee,
warrant or endorse any commercial products or
services.



The ACR’s CME purpose is to provide comprehensive
education to improve the knowledge and performance
of physicians, scientists and other health professionals.
The ACR will offer evidence-based educational activities
designed to enhance practice performance and improve
the quality of care in those with or at risk for arthritis
and rheumatic and musculoskeletal diseases.

Global Learning Objectives
At the conclusion of the 2012 ACR/ARHP annual
meeting, participants should be able to:

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

e  outline new technologies for the treatment of
rheumatologic problems

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

e  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.

Designation Statement: The ACR designates this live
educational activity for a maximum of 49.75 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 and session evaluations
online during the meeting at the CME/Internet Center
located in the Concourse, near the entrance to the
exhibit hall (Hall A).

International physicians, requiring a Certificate of
Attendance, can find one enclosed in your meeting bag.
If your country recognizes AMA PRA Category 1
Credit(s)™ in accordance with AMA PRA requirements,
please complete the session evaluations and CME
application online using My Annual Meeting.

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 session evaluations
and CME/Certificate application.

Conflict of Interest/Disclosure Statements

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)
Non-remunerative positions of influence such as
officer, board member, trustee or public
spokesperson
7. Receipt of royalties
8. Speakers’ bureau
9. Other

ok wnN

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.

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.

This annual meeting 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 is intended to
present the opinions of the authors or presenters,
which may be helpful to other healthcare professionals
at arriving at their own conclusions and consequent
application. Attendees participating in this medical
education program do so with full knowledge that they
waive any claim they may have against the College for
reliance on any information presented during these
educational activities. The College does not guarantee,
warrant or endorse any commercial products or
services.

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 ACR. 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 ACR 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 RRF 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 ACR.



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 on the
ACR website.

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 4:30 Pm Eastern Time
on Saturday, November 10, 2012. 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
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Evaluation of Synovial Inflammation Assessed by Macroscopic and
Histological Criteria in Patients with Knee Osteoarthritis. Montserrat
Romera-Baures Sr.', Ramon Valls-Garcia Sr., Antonio Rozadilla Sr.%, Marta
Terricabras Sr.* and Joan Miquel Nolla Sr.>. 'Hospital Universitari Bellvitge,
Barcelona, Spain, “Hospital de Palamos, Girona, Palamos (Girona), Spain,
*Hospital Universitari de Bellvitge, Barcelona, Spain, “Hospital Universitari
de Bellvitge., Barcelona, Spain, Hospital Universitario de Bellvitge, Barce-
lona, Spain

Background/Purpose: Although osteoarthritis (OA) is commonly de-
scribed as a non-inflammatory joint disease, synovial inflammation is increas-
ingly recognized as contributing to the symptoms and progression of OA. The
aim of this study is the evaluation of synovial inflammation degree by
macroscopic and histological findings in patients with knee OA.

Methods: Samples of synovial tissue were obtained from 22 patients with
knee OA. The arthroscopy was performed under local anesthesia with
sedation. During arthroscopy the joint is distended by infusion of sterile saline
with a motorized suction shaver. Each patient underwent a systematic
examination of the synovium from the suprapatellar poach, patellofemoral
joint, lateral recesses and medial and lateral compartments of femoro-tibial
joint. The arthroscopic findings were reflected in a data collection sheet.
Biopsies of synovium were obtained from directly visualized areas with
biopsy forceps. For macroscopic assessment of the synovial membrane we
used a macroscopic semiquantitative scoring system based on the existence of
vascularization and proliferation. Vascularization was assessed by the absence
or presence of hyperemia and increased vascularity (score of 0 or 1). Synovial
proliferation scored 0, 1 or 2 depending on the presence or absence of
granularity and villous hypertrophy. The total score of the two components
ranged from 0—4. The histological samples were processed with hematoxy-
lin-eosin for histological semiquantitative scoring of synovitis. This scale was
based on enlargement of the lining cell layer (03 points), density of the
residents cells (0-3) and inflamatory infiltrate (0-3). According to the score
the findings were classified in the absence of synovitis (0—1), low-grade
synovitis (2—4) or high-grade synovitis (5-9 points).

Results: Samples were obtained from 20 of the 22 arthroscopies per-
formed. Macroscopically, we observed pluricompartimental synovitis in 7
patients and localized in 6. In one patient, synovitis adjacent to chondral
injury of the femoral condyle was found. Microcrystals were found in the
synovium of 4 patients not previously diagnosed of microcrystalline arthro-
pathy. Regarding the total score of macroscopic semiquantitative analysis, 10
patients (50%) scored between 2 and 4. No patient had scores of 0.
Histological assessment was performed in 17 of the 20 patients, excluding
those cases with presence of microcrystals or insufficient material. The
microscopic semiquantitative score showed low-grade synovitis in 7 patients
(41%) and high grade in 9 (53%). Only in one of the samples histological
synovitis was not evidenced.

Conclusion: The frequency of synovitis in patients with osteoarthritis and
synovial effusion assessed by macroscopic or histological criteria is high.
Arthroscopic assessment of synovitis shows a good correlation between
macroscopic dimension and microscopic histological analysis.

Disclosure: M. Romera-Baures Sr., None; R. Valls-Garcia Sr., None; A. Rozadilla
Sr., None; M. Terricabras Sr., None; J. M. Nolla Sr., None.
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Microrna-558 Regulates the Expression of Cyclooxygenase-2 and IL-
1beta Responses in Human Articular Chondrocytes. Su Jin Park, Eun-
Jeong Cheon and Hyun Ah Kim. Hallym University Sacred Heart Hospital,
Kyunggi, South Korea

Background/Purpose: Osteoarthritis (OA) is a chronic degenerative joint
disease in which multiple factors contribute to cartilage degradation. It is
widely accepted that excess production of proinflammatory cytokine,
interlukin-1B (IL-1), is associated with in the initiation and progression of
cartilage destruction. In OA cartilage, IL-13-stimulated COX-2 expresssion
strongly contributes to the inflammation and cartilage destruction via upregu-
lating PGE2 production. The objective of this study was to address whether
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miR-558, one of IL-1B-responsive microRNAs, can control IL-1B-mediated
induction of COX-2 and catabolic effects in human articular chondrocytes.

Methods: Total RNA was extracted from the cartilage tissues of normal
and OA donors or cultured human articular chondrocytes. The expression of
miR-558 was quantified by TagMan assay. To investigate the repressive
effect of miR-558 on COX-2 expression, human chondrocytes and chondro-
genic SW1353 cells were transfected with mature miR-558 or their antisense
inhibitor (anti-miR-558). The expression of COX-2 protein was determined
by western blot anaysis and the involvement of miR-558 on IL-1B-induced
catabolic effects was examined by western blot anaysis and ELISA. Direct
interaction between miR-558 and the putative site in the 3’-UTR of COX-2
mRNA was validated by luciferase reporter assay.

Results: Normal human articular cartilages expressed miR-558, and this
expression was significantly suppressed in OA cartilages. Stimulation with
IL-18 caused a significant reduction of miR-558 expression in normal and
OA chondrocytes. IL-1B-induced activation of MAPK and NF-«B decreased
miR-558 expression and induced COX-2 expression in chondrocytes. The
overexpression of miR-558 directly suppressed the luciferase activity of a
reporter construct containing the 3’-UTR of human COX-2 mRNA and
significantly inhibited IL-1B-induced upregulation of COX-2, while treatment
with anti-miR-558 enhanced IL-1B-induced COX-2 expression and reporter
activity in chondrocytes. Interestingly, IL-1B-induced activation of NF-«xB
and expression of MMP-1 and MMP-13 were significantly inhibited by
miR-558 overexpression.

Conclusion: These findings demonstrated that cartilage homeostasis is
modulated by an elaborate network of functional microRNAs such as
miR-558 that directly targets COX-2 and regulates IL-13-stimulated catabolic
effects in human chondrocytes.

Disclosure: S. J. Park, None; E. J. Cheon, None; H. A. Kim, None.
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Mesenchymal Stem Cells Differentiate Into Osteoblasts in Response to
Inflammation. Koshiro Sonomoto, Kunihiro Yamaoka, Koichi Oshita,
Shunsuke Fukuyo, Xiangmei Zhang, Kazuhisa Nakano, Yosuke Okada and
Yoshiya Tanaka. University of Occupational and Environmental Health,
Kitakyushu, Japan

Background/Purpose: Bone destruction due to enhanced osteoclast
differentiation is a common observation in rheumatoid arthritis. It is well
known that inflammatory cytokines cause osteoclatogenesis, however, the
same cytokines also cause chronic enthesitis and excess abnormal bone
formation as seen in ankylosing spondylitis. To elucidate the mechanism of
this discrepancy, we herein investigated the effect of inflammation on
osteoblastic differentiation property of mesenchymal stem cells (MSCs).

Methods: hMSCs were cultured in commercial osteogenic medium in the
presence of inflammatory cytokines (TNF-e, IL-13, IL-4, IL-6, IL-10 or
IL-17) in vitro. Osteoblast differentiation was assessed by alkaline phosphates
(ALP) staining and expression of osteoblastic markers and mineralization was
evaluated by alizarin-red S staining.

Results: Inflammatory cytokines (TNF-, IL-18 and IL-6) enhanced
runt-related gene 2 (RUNX2) expression, ALP staining and mineralization.
On the contrary, IL-4, IL-10 and IL-17 had no effect or slightly inhibited these
markers. Among these cytokines, IL-13 most efficiently enhanced and
promoted osteoblast differentiation, which is proved by expression of bone
sialoprotein and osteocalcin. TNF-o, IL-18 and IL-6 did not alter the
canonical wingless-type MMTV integration site (Wnt) signaling pathway but
increase the expression of Wnt5a and its receptor, receptor tyrosine kinase-
like orphan receptor 2 (Ror2), which are involved in non-canonical Wnt
pathway, also known to possess important roles in osteoclastogenesis. sSiRNA
of the Wnt5a or Ror2 completely inhibit enhanced osteoblast differentiation.

Conclusion: Inflammatory cytokines, which are well known to cause
bone resorption by up-regulating osteoclast differentiation, also induced
osteoblastogenesis of the hMSCs. This phenomenon indicates the involve-
ment of MSCs in bone homeostasis under the circumstance of inflammation.
Our data also indicates the quantitative or qualitative abnormality of MSCs
can cause inadequate balance of bone resorption and bone formation.

Disclosure: K. Sonomoto, None; K. Yamaoka, None; K. Oshita, None; S. Fukuyo,
None; X. Zhang, None; K. Nakano, None; Y. Okada, None; Y. Tanaka, Mitsubishi-
Tanabe Pharma Corporation, Abbott Japan Co., Ltd., Eisai Co., Ltd., Chugai Pharma-
ceutical Co., Ltd., Janssen Pharmaceutical K.K., Santen Pharmaceutical Co., Ltd., Pfizer
Japan Inc., Astellas Pharma Inc., Daiichi-Sankyo Co., Ltd., GlaxoSmithKlin, 8,
Bristol-Myers Squibb, MSD K K., Chugai Pharmaceutical Co., Ltd., Mitsubishi-Tanabe
Pharma Corporation, Astellas Pharma Inc., Abbott Japan Co., Ltd., Eisai Co., Ltd. and
Janssen Pharmaceutical K.K, 2.
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Pro-Inflammatory Effect of Extracellular RNA On Synovial Fibroblasts
From Patients with Rheumatoid Arthritis. Birgit Zimmermann', Silvia
Fischer?, Markus Rickert®, Stefan Rehart*, Angela Lehr*, Ulf Miiller-
Ladner', Klaus T. Preissner” and Elena Neumann'. 'Justus-Liebig-University
of Giessen, Kerckhoff-Klinik, Bad Nauheim, Germany, >Justus-Liebig-
University of Giessen, Medical School, Giessen, Germany, *University
Hospital Giessen and Marburg, Giessen, Germany, “Markus-Hospital, Frank-
furt, Germany

Background/Purpose: Extracellular RNA (exRNA) is present in the
serum of patients suffering of different kinds of cancer. exRNA influences
physiological processes like blood coagulation and endothelial cell permea-
bility. In this study, we analyzed the presence of exRNA as well as RNase in
joints and the effects of nucleic acids and nucleases on synovial fibroblasts
(SF) of patients with rheumatoid arthritis (RA). RA is a chronic inflammatory
disease, characterized by the destruction of cartilage as well as bone. RASF
are activated cells acting as key players in cartilage destruction.

Methods: exRNA in synovium of RA (n=26), osteoarthritis (OA: n=26)
and psoriatic arthritis (PsA: n=3) patients was stained in tissue sections with
DAPI to locate DNA and SYTO® RNA Select™ Green Fluorescent Stain to
locate RNA. RNase 1 was analysed in synovium (RA n=17; OA n=7)
immunohistocally. RNase activity was measured in synovial fluid (RA n=14;
OA n=5; PsA n=10) and supernatants of SF (RASF n=3; OASF n=3;
PsA-SF n=4; healthy donors (NSF) n=3) using the Quant-iT™ RNA Assay
Kit. Release of exRNA by cultured SF (RASF n=3; OASF n=3; PsA-SF
n=4; NSF n=3) was measured photometrically. The secretion of IL-6 was
analyzed by ELISA after treating RASF (n=3) with 10 pg or 25 pg isolated
autologous RNA or DNA for 15 h. Alternatively RASF (n=3) were
pre-incubated for 24 h, then 5 U/ml RNase or DNase was added. In the SCID
mouse model, the effect of RNase or DNase i.v. was analyzed towards
migration and cartilage invasion (RNase n=10; DNase n=9; saline control
n=9).

Results: Synovium of all patient showed RNA and DNA signals
co-localized within the nuclei. In RA, exRNA was detectable in the lining
layer. exRNA in OA lining was present only in single defined regions. PSA
showed no exRNA in lining. RNase 1 was increased in lining. RNase activity
(units/mg protein) in synovial fluid was significantly increased in RA
(31.6.1£4.5 p=0.023) and OA (27.0+4.5 p=0.033) compared to PsA
(18.2+2.3). RNase release (units/mg protein) by cultured cells was compa-
rable (RASF 1.13%0.24; OASF 1.16+0.07; PsA-SF 1.05*0.18; NSF
1.01£0.15). exRNA release (ng/pg protein) was stronger in RASF (RASF
0.22£0.06; OASF 0.17%0.09; PsA-SF 0.17£0.06; NSF 0.11+0.07). RASF
secretion of IL-6 was increased by RNA (10 ug 135+40%; 25 ug 118+15%)
or DNA (10 pg 156+35%; 25 ug 220+59%). Only RNase reduced IL-6
release (77£14% of control, p=0.136). In vivo, RASF invasion was reduced
at the coimplantation site by both nucleases (control 1.92+0.24; RNase
1.22+0.21 p=0.037; DNase 0.80=0.19 p=0.002). Fibroblast migration was
only reduced with DNase (control 1.51+0.28; RNase 1.28+0.39 p=0.625;
DNase 0.84+0.18 p=0.042).

Conclusion: Increased exRNA in the lining and the RNase activity in the
synovial tissue and fluid of OA and especially in RA patients could represent
a new unbalanced regulatory system in chronic inflammation including RA.
The increased exRNA but unchanged RNase release by RASF in vitro
indicates that RASF contribute to secretion of pro-inflammatory exRNA.
exRNA mediates an increased cytokine release by RASF and cartilage
invasion which could be inhibited by RNase application. The results illustrate
the pro-inflammatory and destructive effect of exRNA in RA.

Disclosure: B. Zimmermann, None; S. Fischer, None; M. Rickert, None; S. Rehart,
None; A. Lehr, None; U. Miiller-Ladner, None; K. T. Preissner, None; E. Neumann,
None.
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Adalimumab Inhibits TNF-Enhanced Human Osteoclast Development
More Effectively Than Other Biologic Agents Under in Vitro Conditions
of Chronic TNF Exposure. Bohdan P. Harvey' and Zehra Kaymakcalan®.
' Abbott Laboratories, Worcester, MA, 2Abbott, Worcester, MA

Background/Purpose: TNF-alpha (TNFa) has been shown to contribute
to osteoclastogenesis independently and in conjunction with M-CSF or
RANKL, two key cytokines involved in osteoclast development. Both TNFa
and RANKL have been concomitantly detected in the synovial fluid of RA
patients. However, the role of TNFa in promoting human osteoclast differ-
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entiation and activity in the presence of RANKL is poorly understood. In this
study, we sought to determine the impact of TNFa on RANKL-induced
human osteoclast development and function under chronic conditions and to
assess the effectiveness of various biologic agents in blocking the effect of
TNF in this system.

Methods: Primary human osteoclast precursors (OCP) were exposed to
various combinations of M-CSF, RANKL and TNFa (100 ng/mL) +/—
increasing concentrations of adalimumab, etanercept or abatacept for up to 7
days. Prior to adding to the cells, the biologics were pre-incubated with the
cytokine cocktail for 30 min. Osteoclast differentiation was determined by the
presence of large multinucleated cells positive for tartrate-resistant acid
phosphatase (TRAP) and by TRAPSb activity. Resorptive activity was
assessed by measuring the release of either the degradation products of
plate-bound Europium-labeled collagen (Eu-col) or the cross-linked
C-telopeptide of type I collagen (CTX-I) from human bone chips.

Results: In the absence of biologics, the addition of TNFa to OCP
cultures with exogenous RANKL promoted earlier differentiation (increased
TRACP5b activity by day 4) and enhanced osteoclast activity (increased
CTX-I levels by day 7) compared to RANKL alone. Based on early time
course assessments using Eu-col, TNFa enhanced the kinetics of osteoclast
maturation by 13 hrs and maintained 3-fold higher levels of osteoclast activity
for up to 122 hrs. Among the biologics, adalimumab restored the rate of
osteoclast differentiation and activity to levels comparable to RANKL alone
at concentrations 10-fold lower than etanercept (0.74 pug/mL and 20 ug/mL,
respectively). Moreover, etanercept was unable to maintain its inhibitory
effect even at the highest dose tested, while abatacept was ineffective in
preventing TNF-mediated augmentation of osteoclast development at all
concentrations tested. Interestingly, the levels of many TNFa-responsive
pro-osteoclastogenic chemokines were similarly reduced in the presence of
either adalimumab or etanercept, suggesting that both agents were able to
neutralize TNF during early osteoclast development.

Conclusion: These findings demonstrate that TNFa can significantly
enhance the kinetics of RANKL-induced osteoclast differentiation and activ-
ity. Moreover, under chronic in vitro exposure of OCP to TNF, adalimumab
is more effective than etanercept (or abatacept) in mitigating the pro-
osteoclastogenic effects of TNF. Overall, our results demonstrate the central
role of TNF in RA joint destruction and the sustained potency of adalimumab
as compared to other biologics in preventing bone erosion due to chronic TNF
exposure.

Disclosure: B. P. Harvey, Abbott Laboratories, 3; Z. Kaymakcalan, Abbott Labora-
tories, 3.
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The Effect of Hydrogen Sulfide Donors On Inflammatory Mediators in
Human Articular Osteoarthritic Chondrocytes. Elena F. Burguera', An-
gela Vela Anero’, Rosa Meijide Failde® and Francisco J. Blanco. 'Rheuma-
tology Service, INIBIC-Hospital Universitario A Corufia, A Corufia, Spain,
*Department of Medicine, University of A Corufia, A Corufia, Spain

Background/Purpose: Hydrogen sulfide (H,S) has recently been pro-
posed as an endogenous mediator of inflammation in several pathology
models. The aim of this work was to study the possible role of H,S as an
anti-inflammatory and anti-oxidant agent in human articular chondrocytes
(CHs) from osteoarthritic (OA) tissue.

Methods: We analyzed the effects of different concentrations of a fast
(NaHS) or a slow (GYY4137) release H,S donor on three key aspects of the
inflammatory process in OA, namely: 1) Nitric oxide (NO) production and
inducible NO synthase (iNOS) levels; 2) Production of reactive oxygen
species (ROS) and antioxidant enzymes superoxide dismutase 2 (SOD2) and
catalase (CAT); and 3) The production of prostaglandin E-2 (PGE-2) and
cyclooxygenase (COX)-1, -2 and PGE synthase 1 (mPGES-1). NO produc-
tion was quantified through the Griess reaction. Protein levels were visualized
through immunocytochemistry and quantified with appropriate software;
mRNA expression levels were detected with qRT-PCR. ROS levels were
quantified with a fluorescence microscope after dihydrorhodamine treatment.
PGE-2 levels were quantified with a specific EIA. For all studies cells were
cultured in medium with 0.5% FBS and stimulated with 5 ng/ml of IL-1b and
the different concentrations of NaHS and GY'Y4137 (ranging from 50 mM to
1000 mM) for 48h. ANOVA tests were performed and differences were
considered significant when p<<0.05.

Results: The concentrations of H,S-donors used did not significantly
affect cell viability (p>0.05). Concentrations higher than 100 uM of the
sulfur donors were effective in reducing NO production in IL-18 stimulated
OA CHs in a dose-dependent manner, probably by ameliorating the induction



of iNOS synthesis, since both iNOS mRNA and protein levels were also
reduced. ROS levels were reduced when 50 and 200 uM GYY4137 were
used, but not by 1000 uM, and this was accompanied, at 200 uM GYY4137,
by a reduction in the expression of SOD2 and CAT. NaHS was not effective
in reducing ROS directly, and no correlation was found with SOD2 and CAT
expression. PGE-2 values were reduced by all concentrations of GYY4137
and NaSH (except 1000 uM) and, in the case of GYY4137, both COX-2 and
mPGES-1 were also downregulated at the higher concentrations (>100 uM)
whereas COX-1 expression was not affected. Collectively, GYY4137 was
found to be more effective than NaHS to ameliorate the IL-1B-induced
OA-like markers of inflammation and oxidative damage, particularly at a
200 puM.

Conclusion: Results obtained so far suggest an anti-inflammatory and
antioxidant role of certain H,S donors which might be of interest in the
alleviation of OA-related inflammation processes and that should be further
explored as a therapeutic approach.

Disclosure: E. F. Burguera, None; A. Vela Anero, None; R. Meijide Failde, None;
F. J. Blanco, None.
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Lamin A Deregulation in Human Mesenchymal Stem Cells Promotes an
Impairment in Their Chondrogenic Potential and Imbalance in Their
Response to Oxidative Stress. Jesus Mateos', Alexandre De La Fuente*Ivan
A. Lesende-Rodriguez’, Maria Carmen Arufe* and Francisco J. Blanco'.
'Rheumatology Division, Proteomics Unit-ProteoRed/ISCIII, INIBIC-
Hospital Universitario A Corufia, A Corufia, Spain, *Department of Medicine,
Area of Anatomy and Human Embryology, University of A Coruila-INIBIC,
A Coruiia, Spain

Background/Purpose: Previous work by our group and others indicated
that an accumulation of lamin A (LMNA) was associated with the osteoar-
thritis (OA) chondrocyte phenotype. Mutations of this protein are linked to
laminopathies and specifically to Hutchinson-Guilford Progeria Syndrome
(HGPS), an accelerated aging disease. Some authors have proposed that a
deregulation of LMNA affects the differentiation potential of stem cells. In
the present study, we examined the effect of the over-expression of LMNA,
or its mutant form progerin (PG), on the mesoderm differentiation potential of
MSCs.

Methods: Mesenchymal stem cells (MSCs) from human umbilical cord
(UC) stroma have previously been isolated, expanded and differentiated
towards mesoderm cell lineages. For efficient gene delivery of wt LMNA, PG
and GFP (Green Fluorescence Protein), we used a lentiviral expression
system. GFP-transduced MSCs were used as control for the differentiation
study since they present a differentiation capacity similar to that of untrans-
duced MSCs. Osteogenic potential was studied by with alizarin red staining
to assess calcium deposits as well as Real-Time PCR of ALP, OC and Runx2
to assess early and late osteogenic differentiation. Adipogenic potential was
studied with Oil Red staining for lipid droplets and Real-Time PCR of LPL,
FABP and ADIPOQ), for early and late adipogenic differentiation. Chondro-
genesis and hypertrophy were studied using immunohistochemestry and
Real-Time PCR of Aggrecan, MMP-13, Type II Collagen, Type I Collagen
and Type I Collagen.

Results: We found that over-expression of LMNA or PG by lentiviral
gene delivery leads to defects in differentiation potential. PG-transduced
MSCs present defects in adipogenic and osteogenic potential, The chondro-
genic potential is defective in PG-MSCs, which present a decrease in COL2
and Aggrecan as revealed by both immunohistochemystry and Real-Time
PCR. LMNA and PG-transduced MSCs have an increase in hypertrophy
markers (MMP-13 and Type X Collagen) during chondrogenic differentia-
tion, as well as a decrease in manganese superoxide dismutase (MnSODM)
and an increase of mitochondrial MnSODM-dependent reactive oxygen
species (ROS). ROS synthesis was partially (51%) and totally reverted by
N-Acetyl Cystein, ROS scavenger, (NAC) at 20 and 40 ug/mL respectively
for 1 hour in culture. In addition, defects in chondrogenesis detected by
immunohistochemestry and Real Time-PCR are partially reversed by incu-
bations with NAC at 40 ug/mL for 1 hour.

Conclusion: Our results suggest that OA process could be enhanced by
defects in stem cell differentiation, partially due to imbalance in oxidative
stress.

Disclosure: J. Mateos, None; A. De La Fuente, None; I. A. Lesende-Rodriguez,
None; M. C. Arufe, Nong; F. J. Blanco, None.
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Supercharged Sox9 Protein Induces Chondrogenic Differentiation of
Bone Marrow-Derived Mesenchymal Stem Cells. Yuan K. Chou', Shili
Wu?, Camilo Avendano®, Tom Caldwell?, Brian Maniaci?, Kentaro Yomo-
gida', Yong Zhu? and Cong-Qiu Chu’. 'Oregon Health & Science Univer-
sity, Portland, OR, 2VivoScript, Inc, Costa Mesa, CA, *Oregon Health &
Science Univ and Portland VA Medical Center, Portland, OR

Background/Purpose: Osteoarthritis (OA) is characterized by progres-
sive breakdown of articular cartilage. Regeneration of cartilage has been an
attractive approach to OA therapy. Sox9 is a transcription factor belonging to
the Sox (Sry-type HMG box) gene family and has been identified as a “master
regulator” of the chondrocyte phenotype. We investigated whether a super
positively charged cell penetrating Sox9 fusion protein can induce bone
marrow-derived mesenchymal stem cells (MSC) to differentiate into chon-
drocytes for potential use to promote cartilage regeneration in situ.

Methods: A bioactive supercharged Sox9 (scSox9) was generated by
fusing Sox9 with a super positively charged green fluorescence protein (GFP)
using molecular engineering technology. Human bone marrow-derived MSC
at passage 5 were cultured with scSox9 in monolayer or in cell aggregate for
differentiation into chondrocytes. Chondrogenesis was verified by toluidine
blue staining for aggrecan and by RT-PCR and immunohistochemistry for
collagen type I, Il and X production.

Results: scSox9 could readily enter HHF cells, a human skin fibroblasts-
derived cell line and human bone marrow- derived MSC. After one hour
incubation with scSox9, both HHF cells and MSC showed intracellular
expression of green fluorescence indicating entry of scSox9 into these cells.
scSox9 was able to induce MSC proliferation and differentiation with no
requirement of additional growth factors. The number of scSox9 treated MSC
was increased two folds after 72 hours in culture compared with scGFP
treated MSC. As early as 48 hours, scSox9 treated MSC started changing
morphology to chondrocyte-like cells and the changed morphology main-
tained for 21 days in culture when observation was ended. These morpho-
logically changed cells stained positive for toluidine blue, which suggests
aggrecan production. Furthermore, scSox9 induced collagen type II expres-
sion and down- regulated collagen type I and type X production. Most
importantly, one time addition of scSox9 at the initiation of chondrogenesis
was sufficient to induce MSC chondrogenic differentiation and maintain the
chondrocyte phenotype.

Conclusion: These in vitro data demonstrated that scSox9 is able to enter
bone marrow-derived MSC and induce chondrogenesis and maintain chon-
drocyte phenotype. Further investigation is warranted for the potential
therapeutic use in cartilage repair by promoting regeneration of hyaline
cartilage.

Disclosure: Y. K. Chou, None; S. Wu, VivoScript, Inc, 3; C. Avendano, VivoScript,
Inc, 3; T. Caldwell, VivoScript, Inc, 3; B. Maniaci, VivoScript, Inc, 3; K. Yomogida,
None; Y. Zhu, VivoScript, Inc, 3; C. Q. Chu, None.
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Function of the Chondrocyte PI-3 Kinase-Akt Signaling Pathway Is
Stimulus Dependent. Richard F. Loeser and Meredith Greene. Wake Forest
School of Medicine, Winston-Salem, NC

Background/Purpose: Previous studies have shown that activation of the
chondrocyte PI-3K-Akt signaling pathway by IGF-1 promotes chondrocyte
survival and matrix synthesis. However, other studies have shown activation
of this pathway by cytokines such IL-1 plus oncostatin M (OSM) can promote
chondrocyte MMP production. Based on the latter studies, some investigators
have proposed targeting this pathway for treatment of OA. The purpose of the
present study was to clarify the function of this important signaling pathway
in chondrocytes by directly comparing the effects of anabolic and catabolic
stimuli.

Methods: Human articular chondrocytes were isolated from normal adult
ankle (tali) and knee articular cartilage and from knee cartilage removed at the
time of joint replacement for OA (n=3 donors each for normal and OA).
Primary confluent cultures were made serum-free and stimulated with IGF-1
(100ng/ml), IL-1B (0.02ng/ml), OSM (10ng/ml) or IL-1B+O0SM (0.02ng/
ml+10ng/ml). The doses of IL-1 and OSM were based on previous studies
demonstrating increased MMP production stimulated by the combination of
the two. Stimulus independent activation of Akt was achieved by lentiviral
infection of constitutively active (CA) Akt. Activation of signaling proteins
was measured at 30 minutes by immunoblotting of cell lysates and MMP-13
production was measured in conditioned media after overnight stimulation.
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Immunoblots were quantified by densitometry and normalized to total Akt
and MMP-2 respectively. Proteoglycan (PG) synthesis was measured by
sulfate incorporation and collagen production by ELISA and results normal-
ized to cell numbers.

Results: In normal chondrocytes (ankle or knee), IGF-1 stimulated strong
Akt phosphorylation while IL-18 did not stimulate pAkt and the others were
weak (OSM 23% and IL-13+O0SM 24% of IGF-1 stimulation). The pattern
was similar in OA cells except IGF stimulated pAkt was less than in normal.
Production of MMP-13 was stimulated in normal cells by OSM and
IL-18+OSM and in OA cells by IL-18+OSM but not by either cytokine
alone. Despite strong pAkt, IGF-1 did not stimulate MMP-13 production.
Inhibition of PI-3 kinase by LY294002 (5uM) inhibited by 88% the OA cell
production of MMP-13 by IL-18 +OSM and completely inhibited normal
chondrocyte production of MMP-13. Overexpression of CA-Akt markedly
stimulated PG and collagen synthesis but did not increase MMP-13 produc-
tion. Inhibition of Aktl and Akt2 using Akt inhibitor XIII (1uM) did not
affect ILB +OSM stimulated MMP-13 production.

Conclusion: The function of the PI-3 kinase-Akt pathway in articular
chondrocytes is stimulus dependent. IGF-1 stimulation of this pathway is
pro-anabolic and activity of Akt alone is sufficient for this effect. IL-183
+OSM weakly activate Akt phosphorylation and Akt activation alone is not
sufficient to induce MMP production. The inhibition of IL-18 +OSM
induced MMP-13 by the PI-3K inhibitor suggests that PI3K acts in concert
with additional pathways, such as the MAP kinases, to stimulate MMP-13
production. Inhibition of these pathways, rather than PI-3K-Akt would be a
better therapeutic target given the pro-anabolic and survival functions of Akt.

Disclosure: R. F. Loeser, None; M. Greene, None.
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Fibronectin Fragment Induces Procatabolic Effects Through TLR-2
Signaling Pathway in Human Articular Chondrocytes. Su Jin Park’,
Eun-Jeong Cheon' and Hyun Ah Kim?. 'Hallym University Sacred Heart
Hospital, Kyunggi, South Korea, ?Hallym University Sacred Heart Hospital,
Kyunggi, South Korea

Background/Purpose: Fibronectin fragments (FN-fs) are increased in the
synovial fluid of osteoarthritis patients and have a potent chondrolytic effect.
However, little is known about the cellular receptors and signaling mecha-
nisms that are mediated by FN-fs. Here we investigated whether the 29-kDa
amino-terminal fibronectin fragment (29-kDa FN-f) regulates cartilage me-
tabolism through Toll-like receptor-2 (TLR-2) signaling pathway in human
articular chondrocytes.

Methods: Human articular chondrocytes were enzymatically isolated
from articular cartilage and cultured in monolayer. In order to investigate
whether 29-kDa FN-f induces MMPs production through TLR-2, human
chondrocytes were transfected with TLR-2 expression plasmid or small
interfering RNAs (siRNAs) targeting TLR-2 and Myeloid differentiation
factor 88 (MyD88). In 29-kDa FN-f-stimulated chondrocytes, the relative
levels of mRNA for matrix metalloproteinase 1 (MMP-1), MMP-3, and
MMP-13 were analyzed by real-time quantitative reverse transcription-
polymerase chain reaction. Protein expression levels of MMP-1 and MMP-3
and the regulatory effect of TLR-2 on 29-kDa FN-f-mediated signaling
pathways were assessed by immunoblotting. MMP-13 production was mea-
sured by ELISA assay. Association of 29-kDa FN-f with human chondrocytes
through TLR-2 was evaluated by fluorescence microscopic analysis.

Results: The expression levels of TLR-2, 3, 4, and 5 in TLR family were
remarkably elevated in OA cartilage compared to normal cartilage. But,
TLR-1 expression of normal and OA cartilages was not significantly different.
When human chondrocytes were stimulated with various fibronectin frag-
ments, TLR-2 expression was highly increased by 29-kDa FN-f stimulation.
Knockdown of TLR-2 expression using siTLR-2 significantly suppressed
29-kDa FN-f-induced MMPs production in human normal and OA chondro-
cytes. Conversely, overexpression of TLR-2 enhanced 29-kDa FN-f-
stimulated MMPs production. Moreover, we found that knockdown of
MyD88, a downstream adaptor in TLR-2 signaling pathways, led to marked
reduction of MMPs production induced by 29-kDa FN-f. In addition, 29-kDa
FN-f-mediated phosphorylation of IkBa and p38 was apparently inhibited by
transfection of siTLR-2. However siTLR-2 treatment did not affect 29-kDa
FN-f-induced activation of JNK and ERK. Notably, fluorescence microscopic
analysis showed direct interaction between TLR-2 and 29-kDa FN-f in human
chondrocytes.

Conclusion: MyD88-dependent TLR-2 signaling pathway plays an im-
portant role in 29-kDa FN-f-stimulated procatabolic responses of human
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chondrocytes. Modulation of TLR-2-mediated signaling may be as a potential
therapeutic strategy for the prevention of cartilage degradation in OA.

Disclosure: S. J. Park, None; E. J. Cheon, None; H. A. Kim, None.

11

Cartilage Tissue Engineering Using Collagen Scaffolds and Human
Mesenchymal Stem Cells. Clara Sanjurjo-Rodriguez', Adela Helvia
Martinez-Sanchez!, Silvia Diaz-Prado?, Emma Muifios-Lopez', Isaac M.
Fuentes-Boquete?, Francisco J. De Toro” and Francisco J. Blanco'. 'Osteo-
articular and Aging Res. Lab. CIBER-BBN. Rheumatology Div. INIBIC-
Complejo Hosp. Univ. A Corufla, A Corufia, Spain, *Osteoarticular and
Aging Res. Lab. CIBER-BBN. INIBIC- University of A Corufia, A Coruila,
Spain

Background/Purpose: The aim of this study was to obtain cartilage-like
constructs by chondrogenic differentiation of human bone marrow mesen-
chymal stem cells ((BM-MSCs) grown on different collagen scaffolds.

Methods: hBM-MSCs were characterized by flow cytometry using MSC
markers and analysed for their multipotential differentiation capacity. These
cells were cultured at a density of 200,000 cells/cm? on different collagen
scaffolds: Col I + Col II (C1C2); Col I + Col II + Heparan Sulfate
(CIC2HS); Col I + Col II + Chondroitinsulfate (C1C2CHS); Col I +
Heparin (C10LH3). hBM-MSCs were cultured during 30 days in a chondro-
genic differentiation medium supplemented with TGFB-3. We have analysed
cell growth and cell morphology by histochemical analysis and Transmission
(TEM) and Scanning (SEM) Electron Microscope. Chondrogenic differenti-
ation was confirmed by histochemical and immunohistochemical analysis.
Moreover, we have tested relative gene expression of characteristic chondro-
cyte genes such us SOX9 and COLIL Finally, collagen concentration in the
cultures supernatant was measured using a collagen Assay.

Results: h(BM-MSCs were able to grow in the surface and inside of all the
scaffolds and they were able to synthesize extracellular matrix (ECM) around
the cells. Cellular proliferation was observed in all the scaffolds by PCNA
(Proliferating Cell Nuclear Antigen) immunostaining, obtaining the highest
values in C1C2 and in CIC2HS scaffolds. The percentage of cells, regarding
the area of the analysed scaffold, was higher than 50% in C1C2 and C1OLH3
and higher than 75% in CIC2HS and C1C2CHS scaffolds. By means of
immunostainings we detected Col II in the ECM of CIC2HS constructs and
in the cytoplasm of the cells in C1C2 constructs. Collagen was detected in
cultures supernatants of all the scaffolds obtaining the highest collagen release
between 11-21 days of differentiation. These results indicated the beginning
of the chondrogenic differentiation. TEM showed that cells had large number
of lipid vesicles, mitochondrias and high secretory activity. SEM allowed us
to study the adherence of cells, morphology and the ECM. We have detected
the expression of two markers of early chondrogenesis, SOX9 and COLIL in
all the constructs at 30 days.

SEM

TEM

PCNA Col ll

C1C2CHS  Ci1C2Hs cic2

C10LH3

. oz o o e e A
Figure. Image obtained from the different constructs by electron microscopy
analysis and immunohistochemistry. Vertically in columns going from top to
bottom are shown the different types of scaffolds and ordered in rows from left to
right are shown the different analysis.

Conclusion: Our data showed that the best results were obtained with
CIC2HS constructs. hBM-MSCs cultured in chondrogenic medium over
these scaffolds were able to differentiate better into chondrocyte-like cells and



to synthesize more ECM than over the other scaffolds. Resulting cartilage-
like constructs may be suitable candidates for Tissue Engineering. Acknowl-
edgements: Opocrin S.P.A.; CIBER-BBN CB0-01-0040; SAI-UDC.

Disclosure: C. Sanjurjo-Rodriguez, None; A. H. Martinez-Sanchez, None; S.
Diaz-Prado, None; E. Muifios-Lopez, None; I. M. Fuentes-Boquete, None; F. J. De
Toro, None; F. J. Blanco, None.
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Articular Cartilage Expresses the IL-15 Receptor Alpha-Chain and
Responds to IL-15 with Increased Matrix Metalloproteinase Release.
Anjali Nair', Michael Huvard®, Madeline Rollins®, Arnavaz Hakimiyan', Lev
Rappaport', Arkady Margulis', Susanna Chubinskaya' and Carla R. Scan-
zello'. "Rush University Medical Center, Chicago, IL, *University of Illinois
at Chicago, Chicago, IL, *Northwestern University, Chicago, IL

Background/Purpose: IL-15, known for its effects on survival of
lymphocyte subsets, plays a role in synovitis of Rheumatoid Arthritis. We
reported that IL-15 is also detectable in synovial fluid (SF) of patients with
knee osteoarthritis (OA), and correlates with levels of matrix metalloprotei-
nase (MMP)-1 and MMP-3. Serum levels have been associated with devel-
opment and progression of radiographic OA changes, suggesting a possible
role in cartilage loss. We investigated IL-15 and IL-15 receptor staining in
synovium and cartilage, and tested whether cartilage can respond directly to
IL-15.

Methods: Synovial membrane (SM) and cartilage samples from five
organ donors collected within 24 hours of death were formalin-fixed and
paraffin embedded. Additional SM biopsies from four patients with early-
stage knee OA were also collected. Six-micron sections were stained for
IL-15 and IL-15Re using immunoperoxidase technique and polyclonal
antibodies directed against IL-15 (rabbit anti-human IL-15, Abcam) or the
IL-15Ra chain (goat anti-human IL-15 Re, Santa Cruz Biotechnology).
Non-immune rabbit IgG and goat IgG were used as negative controls. For
explants culture, 4mm cartilage punch biopsies were prepared from the tibial
surfaces of an additional organ donor; 2 explants per well were placed in a 24
well plate with DMEM (+100U/ml Penicillin-Streptomycin). After 24 hours,
media was replaced with 1 ml of fresh media or media+ rhulL-15 (100ng/ml,
Peprotech, NJ) or TNFa and Oncostatin M (100ng/ml each, R & D Systems,
MN ). Every two days for 12 days and again at 15 days, culture supernatants
were collected and replaced with fresh media +/— cytokines. Consecutive
supernatants were analyzed for MMP-1, -3 and -9 content using a human
MMP 3-Plex Immunoassay (Meso Scale Discovery).

Results: IL-15 and IL-15Re staining was observed in SM mononuclear
infiltrates in the OA patients. 1I-15 Ra staining was also identified in the
synovial lining and sublining vessels in both patients and donors. Positive
staining for IL-15 and IL-15Ra was observed in chondrocytes from all layers
(superficial to deep). In vitro, 1L-15 increased MMP-1 and MMP-3 release
from cartilage explants compared to media controls at each time point up to
15 days. Maximum MMP-1 release reached 89.5+/— 5.1 ng/ml at day 15 (vs.
media control 0.002 +/— 0.003 ng/ml, p<<0.05) while MMP-3 release
reached 665.7 +/—13 ng/ml by day 12 (vs. media 12.2+/— 0.2 ng/ml, p <
0.001). Lesser magnitude MMP-9 release from cartilage was observed in
response to IL-15, with peak concentration of 962.7 +/— 1.8 pg/ml (p<<0.05
vs.control) at day 15. TNFa and OSM induced substantial MMP-1, -3 and -9
release from explants, often >10 times higher than IL-15 induced levels.

Conclusion: Both IL-15 and IL-15R« are expressed in SM and cartilage
indicating that both tissues may respond to this cytokine in vivo. IL-15
induced MMP-1, -3, and -9 release from cartilage explants compared to
control but of lesser magnitude than levels induced by TNFa + OSM. This is
the first demonstration that cartilage is responsive to IL-15, and suggests a
role for IL-15 in cartilage catabolism in various forms of arthritis including
OA.

Disclosure: A. Nair, None; M. Huvard, None; M. Rollins, None; A. Hakimiyan,
None; L. Rappaport, None; A. Margulis, None; S. Chubinskaya, None; C. R.
Scanzello, None.
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Visfatin/Nampt in Osteoarthritis: Sites of Production in Human Joints
and Role of Its Enzymatic Activity. Marie-Charlotte Laiguillon', Carole
Bougault!, Xavier Houard', Marjolaine Gosset>, Geoffroy Nourissat', Sa-
brina Priam', Zvezdana Mladenovic', Claire Jacques', Francis Berenbaum®
and Jeremie Sellam®. 'Pierre et Marie Curie University Paris VI, Paris,
France, *Paris Descartes University, Montrouge, France, >AP-HP, St Antoine
Hospital, Paris, France, “Hopital Saint-Antoine, Pierre et Marie Curie Uni-
versity Paris 6, AP-HP, 75012, France
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Background/Purpose: The role of cytokines produced by obese-derived
adipose tissue, namely adipokines, in the pathophysiology of osteoarthritis
(OA) is now well established. We recently suggested that one of them,
visfatin, may play a role in OA by activating chondrocytes (1,2). Along with
its cytokine effect, visfatin has an enzymatic activity called nicotinamide
phosphoribosyltransferase (Nampt), which is the rate-limiting enzyme in the
salvage pathway of nicotinamide adenine dinucleotide (NAD) biosynthesis
from nicotinamide, an intracellular pathway involved in many biological
processes including TNFa and IL-6 synthesis. Thus, we aimed to i) charac-
terize the local site(s) of production of visfatin/Nampt by the human OA joint
tissues ii) further investigate the role of its enzymatic activity in the
expression of pro-inflammatory cytokines by chondrocytes and iii) determine
whether visfatin/Nampt may also play a role in subchondral bone.

Methods: Human OA joint tissues (synovial membrane, cartilage, sub-
chondral bone) from patients undergoing surgical knee replacement were
incubated for 24h in serum-free media. Visfatin/Nampt release in media by
the different tissues was evaluated using Western Blot and ELISA. Primary
cultures of mouse chondrocytes and osteoblasts were stimulated with recom-
binant visfatin/Nampt (5ug/mL) for 24h. To determine the role of the enzyme
activity, cells were pretreated or not 4h before visfatin/Nampt stimulation
with APO866 (10nM), a pharmacologic inhibitor of Nampt activity (3).
Effects of stimulation on IL-6, IL-8/Kc, IL-18, MCP-1, VEGF and TGFf3
expression, and on IL-6 and IL-8/Kc release were examined by quantitative
RT-PCR and ELISA, respectively.

Results: All human OA joint tissues released visfatin/Nampt (synovium:
529 = 356, cartilage: 237 = 380, subchondral bone: 200 = 104 ng/g tissue)
with higher level for the synovium compared to cartilage (p<<0.01). Visfatin/
Nampt significantly induced IL-6, IL-8/Kc, IL-13 and MCP-1 expression by
chondrocytes (n=6) and osteoblasts (n=>5) (Table). Visfatin/Nampt increased
the production of IL-6 and IL-8/Kc proteins by both cell types. Nampt activity
inhibition by APO866 decreased pro-inflammatory cytokines expression at
mRNA level (up to 97 % of inhibition) as well as at protein level (up to 63
% of inhibition) and was especially efficient in chondrocytes (Table). Effect
of visfatin/Nampt was selective since VEGF and TGF 3 were not modulated
upon stimulation.

Gene expression Protein production

IL-6 Kc/IL-8 IL-18 MCP-1 IL-6 Kc/IL-8
Chondrocytes  Fold induction ~ 10.6 = 3 49+13 878 + 320 25+04 58%5 29.7 £33
(n=6) after visfatin/  (p=0.015)  (p=0.015)  (p=0.015)  (p=0.03)  (p=0.016)  (p=0.015)
Nampt
stimulation
(Mean *=
SEM), p-
value
Mean % of 94% 83% 97% 62% 63% 57%
inhibition by
APO866
Osteoblasts Fold induction 296 + 59 142 + 64 396 + 112 133 £ 83 5119 54 =23
(n=5) after visfatin/  (p=0.03) (p=0.03) (p=0.03) (p=0.03)  (p=0.05) (p=0.05)
Nampt
stimulation
(Mean *
SEM), p-
value
Mean % of 63% 79% 73% 84% 39% 49%
inhibition by

PO866

Conclusion: Visfatin/Nampt is produced by the cartilage, the subchondral
bone and mostly by the synovial membrane. We demonstrate that Nampt
activity of visfatin plays a major role in chondrocytes and osteoblasts
activation, suggesting that targeting the Nampt enzymatic activity with a
compound like APO866 (being tested in hematological malignancies) may be
a new therapeutic approach of OA.

References:
(1) Gosset M. Arthritis Rheum 2008
(2) Jacques C. J Biol Chem 2012
(3) Busso N. PLoS One 2008

Disclosure: M. C. Laiguillon, None; C. Bougault, None; X. Houard, None; M.
Gosset, None; G. Nourissat, None; S. Priam, None; Z. Mladenovic, None; C.
Jacques, None; F. Berenbaum, None; J. Sellam, None.

14

EPACI1 Activation Is Required for NFkB Nuclear Translocation and
Osteoclast Differentiation. Aranzazu Mediero' and Bruce N. Cronstein’.
'NYU School of Medicine, New York, NY, NYU School of Medicine,
Division of Rheumatology, New York, NY

Background/Purpose: Previous work demonstrated that one mechanism
by which bisphosphonates inhibit osteoclast differentiation and function is via
inhibition of RaplA isoprenylation and, as a result, function. As Rapl is the
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effector of the cAMP-binding EPAC protein (exchange protein directly
activated by cAMP), we determined the role of EPACI in osteoclast
differentiation.

Methods: Osteoclast differentiation was studied as the M-CSF/RANKL
stimulated formation of multinucleated TRAP-positive cells from primary
murine (C57Bl/6) bone marrow-derived precursors or EPAC1 knockdown
(lentiviral shRNA for EPAC1) RAW264.7 cells in the presence/absence of
the EPAC-selective cAMP analog 8-CPT-cAMP 100nM and EPAC inhibitor
BFA (10uM). Rapl activity assay was carried out according to the manu-
facturers’ protocol. Signaling events (EPAC, NFkB and MAPK) were studied
by Western Blot in EPAC1 KO RAW264,7 cells (scrambled shRNA
transfection is control for these experiments). Osteoclast marker expression
was studied by RT-PCR.

Results: The EPAC-selective cAMP analogue 8-CPT-cAMP did not
significantly affect osteoclast maturation (106£4% of control, p=NS, n=5)
but the EPAC inhibitor BFA inhibited differentiation (599% inhibition,
p<<0.001 vs control, n=5). Activation of Rapl was maximal 10 minutes after
RANKL stimulation (161+4% of control, p<<0.001, n=4). NFkB nuclear
translocation induced by RANKL was diminished 15 minutes after stimula-
tion in EPAC1 KO cells (63£3% of scrambled shRNA infected cells,
p<<0.001, n=4) and TRAP staining revealed no osteoclast differentiation
when EPAC1 was knocked down. Moreover, pERK1/2 and pJNK are
marginally activated in control cells after RANKL stimulation (117%3% and
107£2% of control, respectively, p=0.5, n=4) and deletion of EPAC1
slightly decreased this activation (93+2% and 95+1% of control, respec-
tively, p=NS, n=4). Interestingly, the MEK inhibitor U0126 restores
RANKL-stimulated osteoclast formation in the EPAC1 KO cells (109=2%
of control, p=NS, n=6). Finally, in EPAC1 knockdown cells inhibition of
osteoclast differentiation is correlated with decreased expression of osteoclast
differentiation markers Cathepsin K, NFATc1 and Osteopontin when com-
pared to control (4£0.7, 2.3+0.5 and 3%0.4 fold decreased respectively,
p<0.001, n=3).

Conclusion: EPACI is a critical intermediate in osteoclast differentiation
which permits increased ERK1/2 activation and NFkB nuclear translocation.
Targeting this signaling intermediate may diminish bone destruction in
inflammatory arthritis.

Disclosure: A. Mediero, None; B. N. Cronstein, Canfite BioPharma, 1, NIH, URL
Pharma, OS], 2, Bristol-Myers Squibb, Novartis, URL, Regeneron, Gismo Therapeu-
tics, 5, Arthritis Foundation, SLE Foundation, 6, Patents on use of adenosine receptor
antagonists to treat or prevent fibrosis. Multiple other patents.,.
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Adenosine A,, Receptor Stimulation Inhibits OC Formation by Sup-
pressing NFkB Translocation to the Nucleus by A PKA-ERK1/2 Medi-
ated Mechanism. Aranzazu Mediero' and Bruce N. Cronstein®. 'NYU
School of Medicine, New York, NY, 2NYU School of Medicine, Division of
Rheumatology, New York, NY

Background/Purpose: Adenosine, a nucleoside released at sites of injury
and hypoxia, mediates its effects via activation of G-protein-coupled receptors
(A}, Ayx, Asp, Ay). Previously we reported that the A, 4R agonist CGS21680
inhibits osteoclast (OC) differentiation in a dose-dependent manner. Here we
dissected the intracellular pathways involved in A, , R-mediated regulation of
OC differentiation.

Methods: OC differentiation was studied as M-CSF/RANKL-stimulated
differentiation of murine bone marrow precursors to TRAP+/multinucleated
cells in the presence/absence of CGS21680 (A,,R agonist) and ZM241385
(A, AR antagonist) 1uM each, and PKA activators 8-Cl-cAMP and 6-Bnz-
cAMP 100nM each and the PKA inhibitor PKI 10u/ml. cAMP EIA assay and
PKA activity assay were carried out according to manufacturers’ directions.
Signaling events (PKA, NFkB and MAPK) were studied by Western Blot in
PKA knockdown (KO) (lentiviral si(RNA for PKA) RAW264.7 cells (scram-
bled shRNA transfection is control for these experiments). OC marker
expression was studied by RT-PCR.

Results: CGS21680 stimulated a maximal increase in cAMP 5-10
minutes after RANKL-CGS21680 activation (35.2£3.5 fimol for CGS21680
vs. 14.4£1.9 fimol for control, p<0.001, n=6) correlating with maximal PKA
activity at 15 minutes (4.960.2 units/ml vs. 3.07%0.2 units/ml, CGS21680
v control, p<<0.001, n=4). PKA-selective cAMP analogues 8-Cl-cAMP and
6-Bnz-cAMP) inhibit OC maturation to 58+9% and 47+3% of control
respectively (p<<0.001, n=5) whereas a selective PKA inhibitor (PKI)
increases OC differentiation (126=6% of control, p<<0.001, n=5). Western
Blot demonstrates that PKA activation increased over time in the presence of
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CGS21680, and CGS21680 inhibits NFKB nuclear translocation in control
(25%1% inhibition, p<<0.001, n=4) cells but not in PKA KO cells (110=2%
of control, p<<0.5, n=4). CGS21680 activates MAPKs (pERK1/2, p-p38 and
pJNK), an effect which is blocked by ZM241385. ERK1/2 is activated by a
PKA-dependent mechanism (130+6% of control, p<<0.001, n=4), but p38
and pJNK activation is unaffected (112£1% and 110£2% of control,
respectively, p<<0.5, n=4). A,,R activation inhibits the expression of OC
differentiation markers (2£0.05 and 1.6£0.06 fold decrease for Cathepsin K
and Osteopontin respectively, p<0.001, n=4) by a PKA-mediated mecha-
nism (PKA KO cells).

Conclusion: Adenosine, acting at A, 4R, inhibits OC differentiation and
regulates bone turnover via activation of PKA and inhibition of NFkB nuclear
translocation. Because adenosine mediates the anti-inflammatory effects of
methotrexate we speculate that the capacity of methotrexate to inhibit bone
erosion in Rheumatoid Arthritis may be mediated by increases in adenosine
which inhibit OC formation and function.

Disclosure: A. Mediero, None; B. N. Cronstein, Canfite BioPharma, 1, NITH, URL
Pharma, OS], 2, Bristol-Myers Squibb, Novartis, URL, Regeneron, Gismo Therapeu-
tics, 5, Arthritis Foundation, SLE Foundation, 6, Patents on use of adenosine receptor
antagonists to treat or prevent fibrosis. Multiple other patents.,.
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Adenosine A,, Receptor Diminishes Bone Destruction At Inflamed Sites,
in Part, Via Downregulating Semaphorin4D-PlexinB1 Communication
Between Osteoclasts and Osteoblasts. Aranzazu Mediero' and Bruce N.
Cronstein>. "NYU School of Medicine, New York, NY, 2NYU School of
Medicine, Division of Rheumatology, New York, NY

Background/Purpose: Communication between osteoclasts and osteo-
blasts is essential for bone homeostasis. Semaphorin4D (Sema4D), expressed
on the surface of and secreted by osteoclasts, macrophages and T cells, is a
potent inhibitor of bone formation; Sema4D binds to its receptor (PlexinB1)
on osteoblasts which induces RhoA activation which suppresses osteoblast
differentiation by attenuating insulin-like growth factor-1 (IGF-1) signaling.
Adenosine, a nucleoside released at sites of injury and hypoxia, modulates
cell function by interacting with specific cell-surface receptors (AR, A,,R,
A,gR, AJR). We have recently demonstrated that A, ,R stimulation inhibits
wear particle-mediated bone destruction and sought to determine whether
A, R-mediated regulation of Sema4D expression might play a role in
preventing bone destruction.

Methods: C57Bl/6 mice mice age 6—8 weeks were anesthetized and a
lem midline sagittal incision was made over the calvaria. 4 mice received no
particles (Control), and the rest received 3mg of polyethylene particles
(UHMWPE) together with 20ul of saline 0.9% or CGS21680 1uM (n=4
each) at the surgical site every day. Animals were sacrificed after 14 days and
calvaria were prepared for histology. Sema4D expression was studied by
RT-PCR and Western Blot in RAW267.4 cell-derived osteoclasts in the
presence/absence of CGS21680 and ZM241385 (A, R antagonist) 1uM
each.

Results: As previously described, exposure to UHMWPE particles induce
inflammatory infiltration that is significantly decreased in the presence of
CGS21680. Exposure to UHMWPE particles significantly increased expres-
sion of both Sema4D (224 5cells/Ipf compare to 40=2cells/Ipf in control,
p<<0.001, n=4) and its receptor PlexinBl (206=5cells/Ipf compare to
86=*4cells/Ipf in control, p<<0.001, n=4) on bone surfaces close to inflam-
matory infiltrates and CGS21680 treatment markedly diminished overexpres-
sion of both Sema4D and PlexinB1 (34*3cells/Ipf and 85z 3cells/Ipf
respectively, p<<0.001, n=4). In in vitro studies, RANKL induced a 2.5+0.1
fold increase in Sema4D mRNA expression (p<<0.001. n=4) that is com-
pletely blocked by CGS21680 in a protein kinase A-dependent fashion.

Conclusion: Inflammation promotes Sema4D secretion and PlexinB1
activation. Targeting osteoclasts via A, ,R activation prevents wear particle-
stimulated bone resorption and the inhibition of Sema4D and PlexinB1
expression likely bone resorption by permitting greater osteoblast differenti-
ation and bone formation. Moreover, these results suggest a novel approach
to prevent bone resorption in inflammatory arthritis or infectious arthritis.

Disclosure: A. Mediero, None; B. N. Cronstein, Canfite BioPharma, 1, NIH, URL
Pharma, OS], 2, Bristol-Myers Squibb, Novartis, URL, Regeneron, Gismo Therapeu-
tics, 5, Arthritis Foundation, SLE Foundation, 6, Patents on use of adenosine receptor
antagonists to treat or prevent fibrosis. Multiple other patents.
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Synovial Overexpression of Wnt and Wnt-1-Induced Secreted Protein 1
Induces Cartilage Damage by Skewing of TGF-Beta Signaling and
Reduction of the Anti-Hypertrophy Factor Sox9. Martijn H. van den
Bosch', Arjen B. Blom', Peter L. van Lent!, Henk M. van Beuningen', Fons
A. van de Loo? Esmeralda N. Blaney Davidson', Peter M. van der Kraan'
and Wim B. van den Ber;z. '"Radboud University Nijmegen Medical Centre,
Nijmegen, Netherlands, “Rheumatology Research and Advanced Therapeu-
tics, Department of Rheumatology, Radboud University Nijmegen Medical
Centre, Nijmegen, Netherlands

Background/Purpose: Although many osteoarthritis (OA) patients show
significant synovial involvement, consequences are largely unknown. We
found highly increased expression of canonical Wnts 2b and 16 and
Wnt-1-induced secreted protein 1 (WISP1), a downstream protein, in knee
joints in two experimental murine OA models. Wnt signaling has been
implicated in OA incidence and modulation of the 3-catenin pathway leads to
OA-like changes in cartilage. In addition, TGF-B signaling is critical in
cartilage maintenance. TGF- signals via both ALKS and ALK, resulting in
Smad 2/3 and Smad 1/5/8 phosphorylation respectively. In the present study
we investigated the potency of canonical Wnts, produced by synovial cells, to
induce early OA-like cartilage damage and whether canonical Wnts skew
TGF-B signaling from the protective Smad 2/3 pathway to the chondrocyte
hypertrophy-inducing Smad 1/5/8 pathway.

Methods: Experimental OA was induced by intra-articular injection of
collagenase. Pathway analysis of microarray data was done using DAVID
software. Detection of Smad 2/3 and Smad 1/5/8 phosphorylation was done
by Western blot analysis. /n vivo synovial overexpression of genes from the
canonical Wnt signaling pathway was achieved by intra-articular injection of
adenoviral vectors. Joint pathology was assessed by histology. Gene expres-
sion was analyzed by qPCR.

Results: Pathway analysis showed that both the Wnt and TGF- signaling
pathway were enriched in the synovium of mice with collagenase-induced
OA. To determine if synovial overexpression of canonical Wnts leads to
cartilage damage, adenoviral vectors for Wnts 8a and 16 were injected into
murine knee joints. A significant increase in the incidence of early OA-like
lesions at the medial margin of the medial tibial plateau was found 7 days
after overexpression. The incidence was 92% (n=12) for Wnt8a overexpres-
sion compared to 17% (n=12) for the control virus and 80% (n=>5) for Wnt16
overexpression, but only 20% (n=5) for the control virus. Because of their
relatively small size, Wnts and WISP1 can enter the cartilage and possibly
alter the chondrocyte phenotype. Synovial overexpression of Wnt8a and
Wntl6 resulted in B-catenin accumulation in chondrocytes, a tell-tale sign of
canonical Wnt signaling, indicating migration of Wnts to the cartilage.
Moreover, pre-incubation with Wnt3a or WISP alone or Wnt3a + WISP1
together resulted in decreased TGF-B-induced phosphorylation of Smad 2/3,
whereas phosphorylation of Smad 1/5/8 was increased in vitro. This implies
a shift towards dominant TGF- signaling via the hypertrophy-inducing
ALK pathway. In addition, the expression of the anti-hypertrophic factor
Sox9 was decreased after pre-incubation with Wnt3a and WISP1.

Conclusion: Canonical Wnts produced in the synovium may play an
important role in OA pathology by inducing B-catenin signaling in the
cartilage followed by cartilage damage. Increased expression of canonical
Whts in the synovium, as found in experimental OA, may lead to a phenotype
change in articular chondrocytes, probably via modulation of the TGF-
signaling pathway, which is crucial for cartilage homeostasis. This underlines
that synovial Wnt/WISP1 expression may be a potential target for OA
therapy.

Disclosure: M. H. van den Bosch, None; A. B. Blom, None; P. L. van Lent, None;
H. M. van Beuningen, None; F. A. van de Loo, None; E. N. Blaney Davidson, None;
P. M. van der Kraan, None; W. B. van den Berg, None.
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Identification of 14-3-34 As a New Subchondral Bone Mediator Involved
in Cartilage Degradation During Osteoarthritis. Sabrina Priam Jr.!, Car-
ole Bougault', Xavier Houard', Marjolaine Gosset®, Colette Salvat®, Francis
Berenbaum®* and Claire Jacques'. 'Pierre et Marie Curie University Paris VI,
Paris, France, *Paris Descartes University, Montrouge, France, *University
Pierre and Marie Curie, Paris, France, “AP-HP, St Antoine Hospital, Paris,
France

Background/Purpose: OA is a complex disease not limited to cartilage
degeneration. Indeed, several experiments suggest that subchondral bone
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remodeling could initiate and/or contribute to cartilage loss in OA through a
bone/cartilage interplay. We aimed to identify soluble mediators released by
loaded osteoblasts/osteocytes that could induce the release of pro-catabolic
factors by chondrocytes by using a novel and unique bone/cartilage commu-
nication model.

Methods: Thanks to a three dimensional (3D) culture model, murine
osteoblasts were submitted to compression in Biopress Flexercell plates (1.7
MPa, 1Htz during 24h). Then, conditioned media from compressed (CM) or
uncompressed (UCM) osteoblasts/osteocytes were used to stimulate mouse
articular chondrocytes. Chondrocyte expression of matrix metalloproteinase 3
(MMP-3) and MMP-13, tissue inhibitors of metalloproteinases (TIMPs), and
cartilage extracellular matrix components type Il collagen and aggrecan were
assessed by RT-PCR, western blot analysis and ELISA. Then, soluble
mediators released by compressed osteoblasts/osteocytes were identified by
iTRAQ®), a differential secretomic analysis approach.

Results: Media from compressed osteoblast (CM) strongly induced
MMP-3 and -13 chondrocyte mRNA expression (Table). Consistently, CM
also significantly stimulated the releases of MMP-3 and -13 by chondrocytes
(respectively 10.6+0.75 fold, p<<0.001, and 6.5+2.1 fold, p<<0.01 compared
to control). In addition, CM enhances TIMP-1 expression whereas it strongly
inhibited TIMP-2 and -3 expressions (Table). CM also affected cartilage
matrix proteins expressions by downregulating aggrecan and type Il collagen
mRNA levels (Table). Effects of CM on cytosolic type II collagen protein
amounts were confirmed by western blot (a decrease of 31+9%, p<<0.01). In
order to identify osteoblast soluble mediators responsible for this chondrocyte
phenotype, osteoblast conditioned media were analyzed by iTRAQ®. This
sophisticated proteomic technique allowed identification of 105 proteins
secreted by osteoblasts among which only 10% were upregulated in response
to compression. Among them, 14-3-3¢€ dose-dependently induced the release
of pro-catabolic factors by chondrocytes, mimicking the effects of CM
osteoblasts/osteocytes media. Furthermore, 14-3-3€ was strongly released by
human OA subchondral bone and stimulated MMP-3 expression in human
OA chondrocytes.

Table. Effects of media from uncompressed or compressed osteoblasts on MMPs,
TIMPs and matrix proteins chondrocytes mRNA expression.
MMP-3 MMP-13 TIMP-1 TIMP-2 TIMP-3 Collagen I Aggrecan
ucM 5943 3404 15504 0,702 0,6:£0,1 0,703 07503
ns ns ns p<0.01 p<0.001 ns ns
M 5095145 183%109  52+L6 0.5%0,1 012005 04x0,1 020,1
p<0,001 p<0,01 p<0,001 p<0,001 p<0.001 p<0,01 p<0,001

Results are expressed in fold compared to control (non-stimulated chondrocytes).

Conclusion: Therefore, we identify 14-3-3¢ as a novel soluble mediator critical in the communication between
subchondral bone and cartilage in OA leading to MMP expression by chondrocytes. We speculate that 14-3-3€ is a
potential target for a future disease-modifying OA drug.

Disclosure: S. Priam Jr., None; C. Bougault, None; X. Houard, None; M. Gosset,
None; C. Salvat, None; F. Berenbaum, None; C. Jacques, None.
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Stress-Induced Cartilage Degradation Does Not Depend On NLRP3-
Inflammasome in Osteoarthritis. Carole Bougault', Marjolaine Gosset?,
Xavier Houard', Colette Salvat’, Lars Godmann®, Thomas Pap*, Claire
Jacques' and Francis Berenbaum®. 'Pierre et Marie Curie University Paris
VI, Paris, France, “Paris Descartes University, Montrouge, France, *Univer-
sity Pierre and Marie Curie, Paris, France, “University Hospital Miinster,
Miinster, Germany, >AP-HP, St Antoine Hospital, Paris, France

Background/Purpose: The cartilage matrix breakdown in osteoarthritis
(OA) is due to both abnormal mechanical stress and activation of catabolic
processes involving metalloproteinases (MMPs). Currently, IL-lbeta is
thought to have a major role in shifting the metabolic balance toward
degradation. IL-1beta is first synthesized as an inactive precursor, which is
cleaved into the secreted active form. This maturation process mainly occurs
in the “inflammasome”, where initiators (including NLRP3) and adaptor
molecules (ASC) oligomerize to recruit and activate caspase-1, which in turn
processes IL-1beta precursor. We aimed to clarify the role of both inflam-
masome and IL-1beta in cartilage breakdown.

Methods: First, amounts of IL-1 released from cartilage explants of 18
OA patients were assessed (ELISA). Second, in primary mouse articular
chondrocytes cultures, LPS, IL-1alpha and TNF-alpha treatments were used
to induce a pro-degradative phenotype, characterized by an increase in gene
expression (real-time PCR) and in protein release of MMP-3, MMP-9 and
MMP-13 (ELISA, zymography and Western-blot). Effects of a deficiency in
NLRP3 (using NLRP3—/— mice), of an inhibition of caspase-1 (using
Z-YVAD-FMK) and of a blockade of IL-1 (using IL-1RA) were investigated.
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At last, excessive dynamic compression was applied on mouse cartilage
explants to trigger degradation (0.5 Hz and 1 MPa for 6 h). Load-induced
GAG release and increase in MMP enzymatic activity were assessed in WT,
NLRP3—/= or IL-1R1—/— mice, the latter being deficient in IL-1 receptor
type 1.

Results: Despite the expression of NLRP3, ASC and caspase-1 in OA
chondrocytes, OA cartilage was not able to produce active IL-1beta. In mouse
articular chondrocytes, LPS, IL-lalpha and TNF-alpha dose-dependently
increased MMP-3, MMP-9 and MMP-13 both at gene and protein levels. This
response was similar in NLRP3—/— chondrocytes and was unchanged by
caspase-1 inhibition. These results demonstrate that the inflammatory stress-
induced degradative phenotype was inflammasome-independent. Further-
more, the catabolic response to LPS and TNF-alpha was unchanged when
IL-1 was inhibited by IL-1RA. In cartilage explants, excessive load induced
an increase in GAG release (3-fold) and MMP activity (3.7-fold). This
response was similar in NLRP3—/— and IL-1R1—/— -derived cartilage.
Likewise, the load-induced degradative response was independent of NLRP3-
inflammasome and of IL-1.

Conclusion: This study suggests that OA cartilage can be degraded
independently of NLRP3- inflammasome activity. This result may explain, at
least in part, why previous trials with IL-1beta inhibitors were all negative.

Disclosure: C. Bougault, None; M. Gosset, None; X. Houard, None; C. Salvat, None;
L. Godmann, None; T. Pap, None; C. Jacques, None; F. Berenbaum, None.
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Osteoclastogenesis Is Inhibited by Immune Complexes Through Activat-
ing Fcy Receptors. Lilyanne C. Grevers', Peter L.E.M. van Lent', Teun J.
de Vries?, Vincent Everts®, J. Sjef Verbeek® and Wim B. van den Berg®.
'Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands,
2ACTA, UVA, VU University Amsterdam, Amsterdam, Netherlands, 3Leiden
University Medical Center, Leiden, Netherlands, “Rheumatology Research
and Advanced Therapeutics, Department of Rheumatology, Radboud Uni-
versity Nijmegen Medical Centre, Nijmegen, Netherlands

Background/Purpose: Rheumatoid arthritis is characterized by chronic
inflammation and osteoclast-mediated bone loss. Co-stimulatory signalling
via ITAM- and ITIM-coupled receptors is essential for osteoclast formation
and function. The ITAM- and ITIM-coupled Fcy receptors (FcyR) play a
crucial role in mediating inflammation and cartilage destruction in experi-
mental arthritis, but their role in osteoclast-mediated bone loss is unknown.
The aim of the present study was to investigate the role of FcyRs in
osteoclastogenesis and osteoclast function.

Methods: Bone destruction was analyzed in arthritic knee joints of
FcyRIIB-deficient, FcRyy-chain™'~ (lacking expression of activating FcyRs),
and wild type mice. Bone marrow-derived osteoclast precursors were differ-
entiated in vitro towards osteoclasts in the absence or presence of immune
complexes (ICs) and stimulated thereafter for 24 hrs with or without TNFa or
LPS. Experiments were analyzed for the expression of FcyRs and osteoclast
markers, osteoclast formation, and resorption pit formation on bone.

Results: Bone erosions and cathepsin K-positive osteoclast numbers were
significantly increased (>2.6 fold) during antigen-induced arthritis in the knee
joints of FcyRIIB-deficient mice. All FcyR classes were highly expressed on
osteoclast precursors. Differentiation of osteoclast precursors in the presence
of ICs significantly reduced osteoclast formation (37%), bone resorption
(68%), and expression of the osteoclast markers cathepsin K, TRAP, CTR,
DC-STAMP, and NFATcl. In the presence of ICs, osteoclastogenesis of
FcyRIIB ™'~ precursors and bone resorption remained inhibited. In contrast,
ICs could not inhibit osteoclast formation or bone resorption of FcRy-
chain™'~ precursors. When IC-inhibited osteoclastogenesis was followed by
stimulation with TNFa or LPS, the inhibitory effects of ICs were overruled,
resulting in significantly increased osteoclast numbers and resorption levels as
compared to unstimulated controls.

Conclusion: Activating FcyRs mediate IC-induced inhibition of oste-
oclastogenesis, which can be overruled in the presence of pro-inflammatory
mediators like TNFa and LPS. This suggests that the balance of FcyR-
mediated induction of inflammation, through pro-inflammatory cytokine
production, as well as the direct inhibitory effect of ICs on osteoclastogenesis
determines the net effect on bone loss.

Disclosure: L. C. Grevers, None; P. L. E. M. van Lent, None; T. J. de Vries, None;
V. Everts, None; J. S. Verbeek, None; W. B. van den Berg, None.
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IL-32 and IL-17 Interact and Aggravate Osteoclastogenesis in Rheuma-
toid Arthritis. Bo Young Yoon', Young-Mee Moon?, Yang-Mi Her?, Hye
Jwa Oh?, Jae-Seon Lee?, Kyoung-Woon Kim?, Seon-Yeong Lee?, Yun-Ju
Woo?, Kyung-Su Park®, Sung-Hwan Park?, Ho-Youn Kim?” and Mi-La Cho®.
"Inje University Ilsan Paik Hospital, Goyang, South Korea,”Catholic Univer-
sity of Korea, Seoul, South Korea,’The Catholic University of Korea, Seoul
St. Mary’s Hospital, Seoul, South Korea

Background/Purpose: Interleukin (IL)-32 and IL-17 play critical roles in
pro-inflammatory responses and are highly expressed in the synovium of
patients with theumatoid arthritis (RA). We investigated not only the related
induction of IL-17 and IL-32 in fibroblast-like synoviocytes (FLSs) from RA
patients and T cells from healthy donors, but also the summative ability of the
two cytokines to stimulate osteoclastogenesis.

Methods: FLSs were isolated through surgical synovectomy obtained
from patients with RA or osteoarthritis (OA) and peripheral blood mono-
nuclear cells (PBMCs) were obtained from healthy donors. Splenic CD4*
and CD4™ T cells and joint specimens were obtained from autoimmune
arthritis mice.Real-time polymerase chain reactions were performed to
evaluate the expression of IL-32, IL-17, orphan nuclear receptor Roryt,
tartrate-resistant acid phosphatase (TRAP), cathepsin K, calcitonin receptor
(CTR), matrix metalloproteinase-9 (MMP9) mRNA. IL-17 protein was
measured by enzyme-linked immunosorbent assay and the T helper (Th)17-
expressing T cell count was detected by fluorescence-activated cell sorting.
Immunohistochemical staining and TRAP staining were performed to deter-
mine the distribution of inflammatory cytokines and the presence of oste-
oclastogenesis.

Results: IL-17 induced the expression of 1L-32 (4.3 fold) in the FLSs
from RA patients, as assessed by microarray. The IL-32 and IL-17 levels in
the FLSs from the RA patients were higher than those from the OA patients,
and the expressions were colocalized. IL-32 production was increased by
IL-17 through the nuclear factor (NF-¥¢B)- kB and PI3 kinase signal
pathways. When FLSs from RA patients and CD4+ T cells were cocultured,
the CD4+ T cells differentiated into IL-17-producing Th17 cells, which
stimulated the production of IL-32 in the FLSs. Moreover, IL-32 induced the
production of IL-17 in human CD4+ T cells and also induced high
expression levels of IL-17 in splenic CD4+ T cells of CIA mice. IL-32 and
IL-17 were colocalized near TRAP-positive areas in joint specimens of
autoimmune arthritis mouse models. IL-17 and IL-32 synergistically induced
the differentiation of osteoclasts, as demonstrated by the expression of
osteoclast-related genes such as TRAP, cathepsin K, CTR, and MMP9.

Conclusion: IL-17 affected the expression of IL-32 in FLSs of RA
patients and IL-32 induced the production of IL-17 in CD4+ T cells. Both
IL-17 and IL-32 cytokines can reciprocally influence each other’s production
in RA and autoimmune arthritis models. Separately, IL-17 and IL-32 each
stimulated osteoclastogenesis without RANKL. Together, the two cytokines
synergistically amplified the differentiation of osteoclasts, independent of
RANKL stimulation.

Disclosure: B. Y. Yoon, None; Y. M. Moon, None; Y. M. Her, None; H. J. Oh, None;
J. S. Lee, None; K. W. Kim, None; S. Y. Lee, None; Y. J. Woo, None; K. S. Park,
None; S. H. Park, None; H. Y. Kim, None; M. L. Cho, None.
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Protective Properties of Conditioned Media From Adipose Stem Cells
On Osteoarthritic Chondrocytes. Maria Isabel Guillén', Julia Platas',
Vicente Mirabet?, Miguel Angel Castejon®, Francisco Gomar* and Maria Jose
Alcaraz'. "University of Valencia, Burjasot, Valencia, Spain, *Generalitat
Valenciana, Valencia, Spain, *De la Ribera University Hospital, Alzira,
Spain, “University of Valencia and University Hospital, Valencia, Spain

Background/Purpose: Adipose-derived mesenchymal stem cells (ASC)
exhibit a high potential for cell therapy and they might also act as a cellular
source for supplying soluble factors exerting anti-inflammatory or trophic
effects on cells. Osteoarthritis (OA) involves the destruction of articular
cartilage leading to disability. The purpose of this study was to investigate
whether conditioned medium from adipose-derived mesenchymal stem cells
(ASC-CM) improves the inflammatory and degradative response induced by
interleukin-18 in OA chondrocytes and cartilage.

Methods: Adipose tissue from patients subjected to abdominal lipectomy
surgery, was used for ASC isolation by collagenase treatment. Cells were
incubated in DMEM/F12 containing 15% human serum. Cell phenotype was
analyzed by flow cytometry with specific antibodies anti-CD105-PE, anti-



CD90PerCP-eFluo 710, anti-CD34APC, and anti-CD45-PE (International
Society of Cellular Therapy), and cellular viability with propidium iodide.
The conditioned medium (ASC-CM) was collected after 48h of culture,
centrifuged and stored at -80°C in sterile conditions. Cartilage specimens
were obtained from patients with diagnosis of advanced OA. Protocols were
approved by the Institutional Ethical Committee. Chondrocytes were used in
primary culture. Cartilage explants or isolated chondrocytes were stimulated
with 10 ng/ml interleukin (IL)-183 for different times. Gene expression was
analyzed by real-time PCR. Protein expression was investigated by ELISA.
Nitric oxide (NO) production and matrix metalloproteinase (MMP) activity
were measured as microplate fluorescence assays. Prostaglandin E, (PGE,)
was evaluated by RIA.

Results: IL-14 significantly increased the production of NO, PGE, and
MMP activity, and the expression of IL-183, tumor necrosis factor-o (TNFa),
vascular endothelial growth factor (VEGF) and a wide range of chemokines,
after 24h, with respect to basal conditions. ASC-CM treatment of OA
explants or chondrocytes reduced the production of NO which was dependent
on inducible NO synthase down-regulation. In addition, PGE, levels as well
as MMP activity were significantly decreased. A lower expression of IL-13,
TNFa, VEGF and chemokines CCL-4, CCL-5, CCL-8, CCL-19, CCL-20,
CXCL-1, CXCL-2, CXCL-3 and CXCL-8 was observed in chondrocytes
treated with ASC-CM with respect to IL-13 controls. We have also evaluated
the senescence marker [B-galactosidase. In cells treated with IL-18 and
ASC-CM for 7 days, we observed a significant reduction in senescence-
associated (-galactosidase activity in comparison with chondrocytes treated
with IL-1B8.

Conclusion: The results of our study demonstrate the down-regulation of
inflammatory and catabolic mediators by ASC-CM in OA explants and
chondrocytes. Our data have revealed a protective role for ASC-CM in
chondrocytes suggesting possible applications against cartilage degradation.

Disclosure: M. I. Guillén, None; J. Platas, None; V. Mirabet, None; M. A. Castejon,
None; F. Gomar, None; M. J. Alcaraz, None.

23

Differential Effects of Bone Morphogenetic Protein 2 and 9 On Chon-
droprotective Transforming Growth Factor B Signaling. Arjan P. van
Caam', Esmeralda N. Blaney Davidson', Elly L. Vitters', Laurie de Kroon',
Ellen W. van Geffen', Peter ten Dijke®, Wim B. van den Berg' and Peter M.
van der Kraan'. 'Radboud University Nijmegen Medical Centre, Nijmegen,
Netherlands, *Leiden University Medical Center, Leiden, Netherlands

Background/Purpose: Osteoarthritis (OA) is a multifactorial disease
characterized by loss of articular cartilage. TGFp is considered as a protective
factor against cartilage loss in young cartilage by inducing Smad2/3 phos-
phorylation via the TGF receptor ALKS. Smad2/3 phosphorylation (Smad2/
3P) lowers MMP13 expression, and prevents deleterious terminal differenti-
ation of chondrocytes. In contrast to Smad2/3P, Smad1/5 phosphorylation
(Smad1/5P), induced by BMPs but also by TGFp, is linked to terminal
differentiation and MMP13 production. Type I receptors that phosphorylate
Smad1/5/8 include ALK1 and ALK3. BMP-9 signals via ALK1 and BMP-2
via ALK3, and both ligands induce enhanced glycosaminoglycan synthesis in
young cartilage. BMP2 is induced in damaged cartilage while BMP9 is
constitutively present in high concentrations in body fluids. If and how these
factors modulate chondroprotective TGFf3 signaling is still unclear. There-
fore, we analyzed BMP-2 and BMP-9 induced Smad signaling and gene
expression in chondrocytes, and studied their interaction with TGF.

Methods: Primary bovine chondrocytes, isolated from the metacarpophal-
angeal joint of 2 year old animals, or the human G6 chondrocyte cell line were
cultured to near confluency and incubated with TGF1, BMP-2, BMP-9 or a
combination thereof. Smad phosphorylation kinetics were analyzed by
specific Smad2P and Smadl/5P staining of Western blots. Expression
patterns of Smad specific response genes: PAI-1 (Smad3 signaling), and ID-1,
(Smadl/5 signaling) were analyzed from 0-48h by quantitative real time
PCR (gPCR). Biological activity was tested with a CAGA ,-luc transcrip-
tional reporter construct that produces luciferase in response to Smad3
signaling. Adenovirally transduced cells (MOI = 5) were serum starved for
8h, stimulated with growth factors for 20h, and luciferase activity was
measured.

Results: In primary chondrocytes, both BMP-2 and BMP-9 potently
induced Smad1/5 phosphorylation, which peeked after 1 h and lasted up to
3 h. BMP-9 was more potent than BMP2. Remarkably BMP-9 (5 ng/ml or
more) was also capable of inducing Smad2 phosphorylation, whereas BMP-2
(50 ng/ml) was not. BMP-9-induced Smad2 phosphorylation lasted from 1 up
to 3 hours. Moreover, in contrast to BMP-2, BMP-9 was also able to rapidly
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(from 2 up to 24h) induce PAI-1 transcription. Both growth factors potently
induced ID1 expression. Gene transcription was reflected in biological
activity, as BMP-9 induced luciferase production in the CAGA,,-luc assay.
Interestingly, co-stimulation of TGFS with these BMPs revealed an even
more remarkable difference between both factors. BMP-2 was able to dose
dependently inhibit Smad2 phosphorylation. On the contrary, BMP-9 syner-
gized with TGFB on Smad2/3 phosphorylation, resulting in a 50% increase in
luciferase production after co-stimulation compared to TGFf3 alone (p<<0.01).

Conclusion: Both BMPs show a distinct difference in Smad phosphory-
lation and interaction with TGFB. Although both BMPs promote matrix
synthesis (Glycosaminoglycans production), long term effects of both factors
on cartilage will most likely differ due to their different effects on chondro-
protective Smad2/3 signaling.

Disclosure: A. P. van Caam, None; E. N. Blaney Davidson, None; E. L. Vitters,
None; L. de Kroon, None; E. W. van Geffen, None; P. ten Dijke, None; W. B. van
den Berg, None; P. M. van der Kraan, None.
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The Negative Effects of Glucocorticoids On Bone Are Primarily Medi-
ated by Genes Involved in Osteoblast Differentiation and Bone Remod-
elling. Katharina Blankenstein', Tara C. Brennan-Speranza', Karin Lyon',
Colin R. Dunstan', Frank Buttgereit’, Hong Zhou® and Markus J. Seibel>.
"Bone Research Program, Sydney, Australia, Charite University Medicine,
Berlin, Germany, *ANZAC Research Institute, The University of Sydney,
Concord, Australia

Background/Purpose: Glucocorticoids are widely used as anti-
inflammatory and immunosuppressive drug for the treatment of many
inflammatory and auto-immune diseases. However, long-term and high-dose
glucocorticoid treatment causes bone loss and can lead to secondary osteo-
porosis in both human and mice. The molecular mechanisms underlying the
adverse effects of glucocorticoids on bone are not well understood. We have
recently demonstrated that osteoblast-targeted disruption of glucocorticoid
signalling attenuates glucocorticoid-induced bone loss in mice, indicating that
the detrimental skeletal effects of glucocorticoids are predominantly mediated
by osteoblasts. To elucidate the role of the osteoblast in glucocorticoid-
induced bone loss, in the present study we determined the effects of
glucocorticoids on the gene expression profile in bone cells.

Methods: Seven-week old male CD1 outbred mice were subcutaneously
implanted with slow-release pellets containing either 1.5 mg corticosterone
(CS) or placebo (PLC) over 28 days. Blood was obtained weekly and
osteocalcin serum levels were measured by IRMA. RNA was isolated from
tibia at endpoint (day 28) and Affymetrix Gene Array analysis (GeneSpring
GX) was performed to assess changes in expression of genes associated with
osteoblast differentiation and the regulation of bone remodelling. Genes
considered to be regulated were at least 1.5-fold differentially expressed.
Quantitative RT-PCR was employed to validate the gene array results on a
selection of genes.

Results: By comparing gene expression profiles in tibial RNA from mice
treated with CS or PLC, we found that CS specifically regulated 391 genes.
To further investigate the genes targeted by corticosterone treatment we
performed gene ontology analysis with the aid of heat maps. The expression
of genes implicated in osteoblast differentiation and the regulation of bone
remodelling was downregulated in mice treated with CS compared to the
PLC-treated control group. More precisely, we observed a downregulation of
the osteoblast markers Runx2, Colal, osteocalcin and sclerostin in CS-treated
mice compared to PLC. In addition, BMP4 and BMP7 followed the same
pattern. Genes that were most profoundly downregulated in the array analysis
were further validated by qRT-PCR. Consistent with mRNA levels, osteo-
calcin serum levels were suppressed to almost undetectable levels.

Conclusion: These results confirm that glucocorticoids primarily target
genes involved in osteoblast differentiation and the regulation of bone
remodelling. Gene expression profile analyses may point to the pathways
involved in the negative effects of glucocorticoids on bone.

References:
Chrousos et al., Ann N 'Y Acad Sci. 1179: 153-166 (2009)
Ezzat Y, Hamdy K, Int J Rheum Dis. 2010 Aug;13(3):259-65
Henneicke et al., doi:10.1016/j.bone.2011.06.013 (2011)

Disclosure: K. Blankenstein, None; T. C. Brennan-Speranza, None; K. Lyon, None;
C. R. Dunstan, None; F. Buttgereit, None; H. Zhou, None; M. J. Seibel, None.
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Activation of the Canonical Wnt Signaling Pathway Is Tissue-Dependent
in Osteoarthritic Joints: Distinct Mechanisms of Regulation by Wnt
Antagonists. Thomas Funck-Brentano, Wafa Bouaziz, Hilene Lin, Valerie
Geoffroy, Eric Hay and Martine Cohen-Solal. INSERM U606 Paris 7
university, Paris, France

Background/Purpose: Wnt signaling pathway is a major regulator of
bone and cartilage remodeling. Modulation of this pathway has lead to
controversial results on joint cartilage in murine osteoarthritis (OA) models.
Therefore, this study aims to describe the in vivo activity of Wnt/Bcatenin and
the expression of Wnt antagonists in joint tissues during the development of
OA.

Methods: Joint instability was induced by partial meniscectomy (MNX)
at the right knee in TOPGAL mice, which express the lacZ gene under the
control of Wnt-RE. Left knee was sham-operated. The mice were sacrificed
at baseline, 2, 4, 6 and 9 weeks after surgery (= 5 animals per time point).
Analysis of the bone microarchitecture of the tibial epiphyses were assessed
(Skyscan® 1172) and then the samples were prepared for quantification of
OA score, X-gal staining and immunohistochemistry for the expression of
Dkk-1, Sclerostin and sFRP-3.

Results: Compared to sham, the number of X-gal positive osteocytes per
bone volume decreased at 4 weeks then progressively increased in the
subchondral bone (ratios: 0.99 = 0.01; 0.50 £ 0.08, p<<0.05; 1.63 £ 0.43;
2.33 = 0.81 for each time point, respectively). These changes paralleled those
of bone volume/tissue volume. Xgal staining was strongly observed in
growing osteophytes. The number of X-gal(+)-chondrocytes was low in
articular cartilage at baseline, indicating an inhibition of Wnt pathway, but
their number increased in the superficial layers with MNX until 6 weeks. The
synovium showed marked staining in MNX knees compared to sham
operated knees. Dkk-1 was highly expressed in normal non calcified cartilage
and dramatically decreased with OA. Sclerostin and sFRP-3 were only
expressed in the calcified layers and moderately increased with OA. The
synovium also expressed Dkk-1 and sFRP-3 in OA knees.

Conclusion: During the course of OA, the canonical Wnt signaling
pathway is mainly activated in growing osteophytes, subchondral bone and
synovium while this activation was moderate in chondrocytes of articular
cartilage. Distinct patterns of expression of Wnt antagonists are observed in
the joint tissues that indicated multiple mechanisms of regulation of the
canonical Wnt signaling pathway.

Disclosure: T. Funck-Brentano, None; W. Bouaziz, None; H. Lin, None; V.
Geoffroy, None; E. Hay, None; M. Cohen-Solal, None.
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Quantitative Analysis of Bone Damage/Morphological Changes in the
Citrullinated Collagen Induced Arthritis Mouse Model Using Micro-CT.
Anand Dusad', Michael J. Durgeel, Dong Wang?, James R. O’Dell?, Ted R.
Mikuls*, Geoffrey M. Thiele®> and Lynell W. Klassen®. 'University of
Nebraska Medical Center, Omaha, NE, *Univ of Nebraska Medical Ctr,
Omaha, NE, *Univ of Nebraska Med Ctr, Omaha, NE, *Omaha VA and
University of Nebraska Medical Center, Omaha, NE

Background/Purpose: Patients with rheumatic diseases given immuno-
suppressive therapy are susceptible to various types of infections, especially
pulmonary infections that affect their vital prognosis. The aim of this
large-scale, multi-center, prospective cohort study was to identify risk factors
for development of pulmonary infection in patients receiving immunosup-
pressive treatment for rheumatic diseases (PREVENT study).

Methods: We enrolled those patients who were admitted to participating
hospitals for treatment of rheumatic diseases and started immunosuppressive
therapy with corticosteroids, conventional immunosuppressants, or biologics.
Observation was stopped either 12 months after enrollment, or the day a
patient developed predefined pulmonary infection or was lost-to- follow up,
whichever came first. The validity of the diagnosis for pulmonary infection
was assessed by an event-monitoring committee. We collected demographic
data and clinical data for rheumatic diseases at baseline, data for candidate
risk factors for pulmonary infection at baseline and month 6, and usage of
drugs throughout the observation period. Risk factors for pulmonary infection
were investigated by univariate and multivariate analyses.

Results: Of 766 patients enrolled, 668 patients (87.2%) were observed for
12 months, 32 patients (4.2%) died, and 66 (8.6%) patients were lost-to-
follow up by month 12. Sixty-one patients (8.0%) developed pulmonary
infection: bacterial pneumonia, 25; Preumocystis jirovecii pneumonia, 20;

fungal pneumonia, 5; cytomegalovirus pneumonia, 3; tuberculosis, 3; others,
5. Kaplan-Meier curves showed a significantly lower cumulative survival rate
in patients with pulmonary infection compared to those without pulmonary
infection (p<<0.01, log-rank test). Because treatment for RA patients without
active extra-articular manifestation (articular RA patients, n=145) was
significantly different from that for the rest of the patients, we performed
multivariate analyses using COX hazard regression models in all patients
(n=766) and in these patients excluding articular RA patients (n=621) (Table
1). Older age (=65 years-old), higher Brinkman index (=400), higher serum
creatinine (sCr) level, and higher maximum prednisolone dose (mg/kg/day)
during the first two weeks of treatment were significantly associated with
development of pulmonary infection in all patients. Older age, higher
Brinkman index, higher sCr level, and disturbed performance status were
significantly associated with development of pulmonary infection in patients
excluding articular RA patients.

Conclusion: This is the first large-scale, prospective study identifying risk
factors for pulmonary infection in patients with rheumatic diseases in the
literature. Prophylactic measures should be taken accordingly for better
benefit-risk balance of treatment.

Table 1. Micro-CT parameters

C-11 FCA-C-11 CIT-C-1I
Bone mineral density [BMD (g'cln3)] 0.488 = 0.036 0.351 + 0.085% 0.435 = 0.041*
Bone volume density [BV/TV (%)] 39.534 £ 1.903 28.220 * 5.257%* 36.090 + 2.153*
Bone surface density [BS/TV (mm’l)] 24.100 = 0.541 19.291 * 2.144%* 21.818 + 1.484*
Trabecular number [Th. N (1nn17])] 6.400 = 0.200 4.921 + 0.613** 5.640 = 0.483*
Trabecular seperation [Tb. Sp. (mm)] 0.097 = 0.004 0.119 = 0.012%* 0.110 = 0.008*
Trabecular pattern index [Tb. Pf (mm")] —0.346 = 1.970 8.203 & 3.413%* 2.888 * 3.001*
Structural mean index [SMI] 0.642 = 0.162 1.166 + 0.223** 0.911 *+ 0.220*
Degree of Anisotropy (DA) 0.759 = 0.007 0.774 = 0.026 (NS) 0.778 = 0.016*
Polar moment of inertia [MMI (mmA}] 0.0030 = 0.00013  0.0021 % 0.00045%** 0.0028 + 0.0003*
Fractal dimension [FD] 2.443 = 0.024 2.322 = 0.056%* 2.404 = 0.015%

10.25 = 5.850 12.429 + 4.429 (NS)
637.133 £ 61.640  468.461 *+ 70.743%*

18 =+ 7.349%

Number of Objects [Obj. N]
3 543.144 + 70.529%

Connectivity Density [Conn. Dn (mm™ )]

*Significantly different from C-II, p < 0.05. **Significantly different from C-II, p < 0.001. NS: not significant

Disclosure: A. Dusad, None; M. J. Duryee, None; D. Wang, None; J. R. O’Dell,
None; T. R. Mikuls, None; G. M. Thiele, None; L. W. Klassen, None.
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Anti-Citrullinated Protein Antibodies As an Indicator of Bone Damage
in the Citrullinated Collagen Induced Arthritis Model. Anand Dusad',
Michael J. Duryee', Dong Wang?, Carlos D. Hunter', Bartlett C. Hamilton
I, James R. O’Dell*, Ted R. Mikuls®, Lynell W. Klassen* and Geoffrey M.
Thiele*. "University of Nebraska Medical Center, Omaha, NE, 2Univ of
Nebraska Medical Ctr, Omaha, NE, *University of Nebraska Medical Centre
and Omaha VA Medical Center, Omaha, “Univ of Nebraska Med Ctr,
Omaha, NE, 0Omaha VA and University of Nebraska Medical Center,
Omaha, NE

Background/Purpose: Although the pathogenesis and cause of rheuma-
toid arthritis (RA) remains uncertain, various disease-driving auto-antigens
and auto-antibodies with different specificities have been used as diagnostic
tools. Anti-citrullinated protein antibody (ACPA) has been implicated in
disease process and due to its high specificity also been used as a diagnostic
tool. There have been many studies in the literature using ACPA as an
indicator of radiological (X-Ray) joint damage in both RA patients and
animal studies, although few have quantified bone damage using Micro-CT.
This is important since this approach is increasingly considered the gold
standard for analyzing and quantifying micro-structural changes in bone
morphology. Therefore the purpose of this study was to correlate joint
damage as quantitated by micro-CT with ACPA using our novel citrullinated
collagen induced arthritis (CCIA) model.

Methods: Thirty DBA/1 mice were randomly divided into three groups.
Mouse collagen (C-1I) was modified [citrullinated (Cit)] using peptidyl
arginine deiminase (PAD) and injected weekly for 5 weeks. As controls, mice
were injected with unmodified C-II (negative control) and with Freund’s
complete adjuvant (FCA) as positive control. Mice were sacrificed at week 5
and micro-CT was done to quantitatively analyze bone damage. A commer-
cially available anti-CCP antibody kit was used to measure ACPA levels in
serum. Data was expressed as mean = SD’s. Pearson’s 2-tailed correlation
was used to correlate ACPA with measures of bone damage.

Results: Using ELISA, anti-CCP (ng/ml) was measured in serum and
showed a significant increase in both Cit-C-1I (29.03 * 7.53, p = 0.03) and
FCA-C-1I (42.73 = 4.56, p < 0.001) as compared to C-II (21.84 * 5.20).
Bone mineral density (BMD) showed significant loss in Cit-C-1I (0.43 = 0.04
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glem®, p = 0.018) and FCA-C-II (0.35 = 0.08 g/em’, p = 0.001) as
compared to C-II (0.49 =+ 0.04 g/cm®) group. Data was found to be consistent
for several other parameters of bone quality (not shown). Significant negative
correlations were observed for BMD, BV/TV, BS/TV, trabecular number,
fractal dimension, connectivity density and polar moment of inertia all
indicating that as ACPA increases these decrease suggesting that higher
ACPA concentration is inversely associated with bone quality [Table 1].

Table 1.

ACPA (ng/ml)
Bone mineral density [BMD (g/cm?)] —0.530*
Bone volume density [BV/TV (%)] —0.654**
Bone surface density [BS/TV (mm™')] —0.662%*

Trabecular number [Tb. N (mm ™ ')] —0.628
Trabecular seperation [Tb. Sp. (mm)] 0.573**
Trabecular pattern index [Tb. Pf (mm™1)] 0.570%*
Structural mean index [SMI] 0.510%

Fractal dimension [FD] —0.666**
Connectivity Density [Conn. Dn (mm )] —0.591%*
Polar moment of inertia [MMI (mm*)] —0.647**

Pearson Correlation (2-tailed, n = 21). **Correlation is significant at 0.01 level,
*Correlation is significant at 0.05 level.

Conclusion: Due to the fact that no exogenous immunogenic factor such
as non-self protein or any adjuvant is used in this novel model, CCIA closely
mimics the auto-immunogenic origin of RA. Using this model, we observed
significant inverse associations of circulating ACPA with measures of bone
quality including density, volume, surface and mechanical properties of bone.
In conclusion ACPA levels in serum can successfully predict bone morpho-
logical changes in RA. Further studies focused on identifying the mechanisms
underpinning these relationships are ongoing.

Disclosure: A. Dusad, None; M. J. Duryee, None; D. Wang, None; C. D. Hunter,
None; B. C. Hamilton III, None; J. R. O’Dell, None; T. R. Mikuls, None; L. W.
Klassen, None; G. M. Thiele, None.
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Role of Microrna-455 Networks in Mesenchymal Cell Differentiation
and Osteoarthritis. Fumiaki Ayabe', Sh1geru Mlyakl Diana Brmson

Satoshi Yamashita® H1r0yuk1 Nakahara , Koji Otabe', Stuart Duffy', Shawn
Grogan', Shuji Takada® , Martin K. Lotz' ‘and Hiroshi Asahara!. 'The Scripps
Research Institute, La Jolla CA, *Hiroshima University, Hiroshima, Japan,
*National Research Institute for Child Health and Development, Tokyo, Japan

Background/Purpose: The objectives of this study were to identify
cartilage specific microRNAs (miRNAs, miR-) that are regulated by SOX9
and are increased in chondrogenesis, to determine changes in osteoarthritic
(OA) cartilage, and to investigate the role of miR-455-5p and miR-455-3p
(miR-455s) in human chondrocytes.

Methods: To identify miRNAs specifically expressed in chondrocytes,
we performed microarray and quantitative polymerase chain reaction (QPCR)
on cultured mouse chondrocytes using adenovirally induced SOX9 transcrip-
tion. The expression of miR-455s was analyzed by gPCR on human articular
chondrocytes, human mesenchymal stem cells (MSCs). The expression of
miR-455s was monitored during chondrogenic differentiation of human
MSCs in pellet cultures as well as in human articular cartilage from both
normal and OA knee joints. We tested the effects of interleukin-1b (IL-1b) on
miR-455s expression. Double-stranded miR-455s (ds-miR-455s) was trans-
fected into chondrocytes to identify changes in gene expression associated
with OA.

Results: The expression of miR-455s mirrors SOX9 expression, with
large differences between human chondrocytes and human MSCs. During
chondrogenesis, miR-455s expression in MSC cultures increased in parallel
with the expression of SOX9, MAF and COL10A1. Normal human articular
cartilage expressed miR-455s, with significant reduction in OA tissue. In vitro
treatment of chondrocytes with IL-1b suppressed miR-455s expression.
Transfection of chondrocytes with ds-miR-455s down-regulated expression
of inflammatory genes.

Conclusion: This study shows that miR-455s expression is altered in
concert with other chondrocyte differentiation-related expression patterns.
The reduction in miR-455s expression in OA cartilage and in response to
IL-1b may contribute to the abnormal gene expression pattern characteristic
of OA.
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Disclosure: F. Ayabe, None; S. Miyaki, None; D. Brinson, None; S. Yamashita,
None; H. Nakahara, None; K. Otabe, None; S. Duffy, None; S. Grogan, None; S.
Takada, None; M. K. Lotz, None; H. Asahara, None.
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Level of IL-13-Induced Epigenetic Modifications Differ in Chondrocytes
From Different Hlstologlcal Zones of Human Cartilage. Nahid Akhtar'
and Tariq M. Haqqi®. 'Case Western Reserve University/Metrohealth Med-
ical Center, Cleveland, OH, *Metro Health Medical Center, Cleveland, OH

Background/Purpose: Osteoarthritis (OA) reduces mobility and function
of the affected joint and is a leading cause of disability among the elderly.
Recent evidence points to epigenetic regulation of genes in OA.
Interleukin-1p3 (IL-1p) is the major cytokine involved in cartilage catabolism
and induces the expression of pro-inflammatory genes. The aim of this study
was to investigate whether IL-183 induces epigenetic changes in human
chondrocytes obtained from upper, middle and deep zone cartilage.

Methods: Chondrocytes were derived by enzymatic digestion of upper,
middle and deep-zone cartilage obtained from OA patients (n=10). Chon-
drocytes were stimulated with IL-18 (10ng/ml) in vitro for 24h. Global DNA
methylation level was determined using MethylFlash™ Methylated DNA
quantification kit (Epigentek). Total RNA was prepared and expression level
of DNMT-1, DNMT-3A, DNMT-3B and HDAC-1 was quantified by
TagMan Assays. IL-1B-induced changes in the activity of total DNMT,
DNMT-1, DNMT-3A, DNMT-3B, DNA demethylases and Thymine DNA
glycosylase (TDG) was determined using ELISA-based assays (Epigentek).
Un-stimulated and IL-1B-stimulated chondrocytes obtained from upper and
deep zones were used to study the expression of 84 human epigenetic
modification enzymes using mRNA array (SA Biosciences). Results were
derived using Origin 6.1 software package and p<<0.05 was considered
significant.

Results: Global DNA methylation estimation showed the differential
response of chondrocytes from different zones of the human cartilage to
IL-1B. Total DNA methylation was significantly increased in the deep-zone
chondrocytes (138%) and in upper-zone chondrocytes (18%) stimulated with
IL-1B compared to controls. Expression levels of 84 key genes encoding
enzymes known or predicted to modify genomic DNA and histones to
regulate chromatin accessibility showed that 30 genes displayed significant
differences upon IL-1B-stimulation. Among these, 29 genes were upregulated
and 1 gene was downregulated. Interestingly, the mRNA array results showed
a significant upregulation of DNMT-1, DNMT-3A and DNMT-3B expres-
sion in both upper and deep-zone chondrocytes stimulated with IL-1b and
correlated with the increased total DNMT and DNMT-1 activity in the same
chondrocytes. Activity of both DNA demethylases and TDG, enzymes
essential for active DNA demethylation, was also increased in both deep and
upper-zone chondrocytes by IL-1 suggesting a dynamic regulation of DNA
methylation and demethylation in these chondrocytes. No significant differ-
ence in global DNA methylation, expression and activity of DNMT-1,
DNMT-3A, DNMT-3B and demethylases was observed in chondrocytes
from middle-zone in response to IL-1p.

Conclusion: We demonstrate a role of IL-1B-mediated epigenetic mod-
ifications in chondrocytes of the three histological zones of the human
cartilage. Hypermethylation of genomic DNA in OA chondrocytes positively
correlated with the expression and activity of DNA methylatranferases. This
study also identify for the first time several new candidate genes that may be
involved in DNA methylation, demethylation and histone modifications in
response to IL-13 in human chondrocytes and thus may play a role in OA
pathogenesis.

Disclosure: N. Akhtar, None; T. M. Haqqi, None.
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A Mouse Myelmd Precursor w1th Osteoclastogenic Function in Vivo.
Julia F. Charles Erene Niemi?, Mary C. Nakamura® and Antonios O.
Aliprantis®, Bngham and Women’s Hospital, Harvard Medical School,
Boston, MA, *University of California, San Francisco; VA Medical Center,
San Francisco, *SFVAMC/UCSF, San Francisco, CA, “Brigham and Wom-
en’s Hsopital, Boston, MA

Background/Purpose: Osteoporosis and peri-articular erosions in pa-
tients with inflammatory arthritis are characterized by increased osteoclast
resorptive activity. Although a great deal is known about how osteoclasts
differentiate from precursors and resorb bone, the identity of the osteoclast
precursor (OCP) in vivo remains elusive. Using ex vivo assays of osteoclast
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differentiation, we previously demonstrated that the majority of bone marrow
OCP activity resides in the CD11b~""° Ly6C™ cKit" population.

Methods: Fluorescence activated cell sorting was used to examine
multiple markers on OCP and to isolate OCP from mT/mG cathepsin K cre+
mice. mT/mg cathepsin K cre donor OCP are RFP+ at baseline and GFP+
in the presence of cre recombinase in mature osteoclasts. Donor OCP were
transfered by intramedulary injection into NFATc1 fi/fl Mx1-Cre osteoclast
deficient mice and donor derived osteoclasts were detected by IHC. Alterna-
tively, donor OCP were injected intravenously into C57BL/6 mice 24 hrs after
calvarial injection of 20mg/kg LPS. Ex vivo osteoclast, dendritic cell, and
macrophage cutures and assays were performed according to standard
techniques. )

Results: Here we show that the CD11b™"° Ly6C™ cKit* OCP population
can be distinguished from the recently described quiescent osteoclast precur-
sor by their proliferative capacity and absence of RANK (receptor activator of
nuclear factor kappa B) expression. Similar to other myeloid precursors, OCP
retain plasticity in vitro, differentiating into dendritic cells or phagocytic
macrophages when stimulated with GM-CSF or MCSF, respectively. Adop-
tive transfer of this OCP population into osteoclast deficient hosts resulted in
the formation of donor-derived mature, multinucleated TRAP *osteoclasts in
vivo. By combining adoptive transfer with an inflammatory stimulus (lipo-
polysaccharide injection into the calvaria) we further show that these OCP can
be recruited to and differentiate at sites of inflammatory osteolysis. Thus, we
demonstrate that bone marrow OCP can migrate to stimuli known to promote
osteoclastic bone resorption. )

Conclusion: We demonstrate that the CD11b~"° Ly6C" cKit* bone
marrow population is a bona fide OCP. Furthermore, this work provides a
model system to identify the chemokine and cytokine requirements for
recruiting osteoclasts to sites of inflammatory bone loss in diseases such as
rheumatoid and psoriatic arthritis.

Disclosure: J. F. Charles, None; E. Niemi, None; M. C. Nakamura, None; A. O.
Aliprantis, None.
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Anti Citrullinated Protein Antibodies From Synovial Fluid of Rheuma-
toid Arthritis Patients Enhance Osteoclastogenesis. Akilan Krishnamur-
thy', Nancy Vivar Pomiano', Catia Cerqueira', Elena Ossipova', Karin
Lundberg', Ulrike Harre?, Vivianne Malmstrdm', Per Johan Jakobsson', Lars
Klareskog®, Georg Schett® and Anca Irinel Catrina'. 'Rheumatology unit,
Karolinska University Hospital, Karolinska Institute, Stockholm, Sweden,
“Institute for Clinical Tmmunology, University of Erlangen-Nuremberg,
Erlangen, Germany, 3Karolinska Institute, Stockholm, Sweden

Background/Purpose: Presence of anti CCP2 antibodies identifies a
subgroup of RA patients that are more prone to develop bone erosions. We
hypothesized that anti CCP2 IgG might have a direct effect on bone, and thus
investigated the effect of anti CCP2 IgG isolated from synovial fluid (SF) of
RA patients on osteoclastogenesis and bone destruction in an in vitro system.

Methods: SF (n=26) samples were collected from RA patients with
anti-CCP2 IgG levels above 300AU/ml. Total IgG was isolated on Protein G
columns, before applied to CCP2 affinity columns, kindly donated by
EuroDiagnostica. A pool of the purified anti-CCP IgG fractions, as well as a
pool of the corresponding column flow through IgG fractions were tested for
the ability to influence osteoclastogenesis and bone destruction. CD14
positive cells isolated by positive selection from peripheral blood of healthy
individuals were cultured in the presence of GM-CSF and IL-4 to generate
immature dendritic cells. After 6 days of culture, cells were incubated in the
presence of RANKL and M-CSF, with or without CCP2 IgG or flow through
IgG (at a final concentration of 100ng/ml) for an additional 12 days.
Osteoclasts formation was evaluated as total number of multinucleated TRAP
positive cells. In parallel cultures were grown on osteologic discs and % of
resorbed out of total disc areas were evaluated by computer assisted image
analyses

Results: The CCP2 IgG pool significantly increased the formation of
osteoclasts. In contrast the pool of the flow through IgG did not stimulate
RANKIL-driven osteoclastogenesis from immature dendritic cells. When
assessing bone destruction CCP2 IgG but not flow through IgG was able to
increase the percentage of synthetic bone resorption areas.

Conclusion: Here, we demonstrate that ACPA IgG, isolated from
synovial fluid of RA patients, have the ability to enhance the RANKL-driven
osteocalstogenesis from immature dendritic cells. Our findings suggest that
ACPA might have a direct pathogenic effect in RA associated bone destruc-
tion.
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Disclosure: A. Krishnamurthy, None; N. Vivar Pomiano, None; C. Cerqueira,
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Development of a Quantitative Model of Endotoxin-Induced Calvarial
Bone Erosion Utilizing Micro-Computed Tomography and Pax-It Imag-
ing Analysis Software. Diane Thome, Donald Souza, Aruna Behera, Jie
Zheng, Jennifer Swantek and Gerald H. Nabozny. Boehringer Ingelheim
Pharmaceuticals Inc., Ridgefield, CT

Background/Purpose: To facilitate an understanding of the biological
factors involved in inflammation- mediated bone loss, in vitro systems and
murine models of bone loss, such as endotoxin-induced calvarial erosion have
been utilized. However, challenges exist with in vivo model robustness,
throughput and quantitation of bone erosions. Assessment of erosion is
typically determined via micro-computed tomography (MicroCT) but quan-
titation has been hampered by mouse to mouse variability in bone morphol-
ogy and lack of consistent robust erosion obtained by endotoxin alone. We set
out to develop a robust, quantitative in vivo endotoxin-induced calvarial
erosion model that would be amenable for in vivo testing of potential
therapeutic agents and would allow for gaining insight into processes
involved in inflammatory bone loss.

Methods: Lipopolysaccharide (LPS) was injected with or without recep-
tor activator of NF-kB ligand (RANKL), over the calvaria of mice. On day 5
or 8, mice were euthanized and processed for MicroCT analysis. Skulls were
scanned at medium resolution, 70 kVp, 114 uA. Scans were rendered into
3-D. Optimal viewing angles were chosen for creation of TIFF images, which
were then examined using Pax-I1T imaging analysis software (MIS, Inc), using
a 4-pass analysis to generate 4 areas of erosion representing each of the 4
calvarial plates. The values obtained in the 4 areas of erosion were summed
to provide a measure of total area of calvarial erosion. For further validation
aimed at demonstration of the quantitative nature of the model, in vivo testing
of therapeutic agents known to play a role in osteoclastogenesis was
implemented.

Results: Five-day dose-response studies using RANKL + LPS in
B10.RIII mice resulted in severe erosive events, but dose-dependent relation-
ships were not consistent. We compared 5-day and 8-day models. At Day 8,
mice exhibited consistent and strong dose-dependent calvarial erosion with
co-administration of 25 ug LPS and 10ug RANKL per mouse. We deter-
mined inclusion of RANKL was necessary for optimal erosion. Summating
four 8-day studies using B10.RIII mice, co-administration of 25 ug LPS and
10 ug RANKL led to an average area of erosion of 4080 + 259 mm?,
compared to the naive (untreated) average area of erosion of 506 + 40 mm?.
The microCT/Pax-IT analysis method facilitated reproducible, quantitative
results. Importantly, therapeutic agents known to play a role in osteoclasto-
genesis demonstrated statistically significant reductions in bone erosion
further emphasizing the quantitative nature of this model.

Conclusion: We developed a robust, quantitative endotoxin plus
RANKL-induced calvarial bone erosion model through use of MicroCT and
Pax-IT analysis. This model and quantitation methodology allows for testing
therapeutic agents to facilitate understanding of the biological factors and
processes involved in bone erosion. The ultimate goal is to impact identifi-
cation of better therapeutic options for patients.

Disclosure: D. Thome, Boehringer Ingelheim, 3; D. Souza, Boehringer Ingelheim, 3;
A. Behera, Boehringer Ingelheim, 3; J. Zheng, Bochringer Ingelheim, 3; J. Swantek,
Boehringer Ingelheim, 3; G. H. Nabozny, Boehringer Ingelheim, 3.
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Novel Targets for Blocking Osteoclast-Mediated Resorption in Inflam-
matory Disorders. Kevin P. McHugh', Tania N. Crotti’, Jun Li?, Jon Hill®,
Gerald H. Nabozny?, Steven R. Goldring* and P. Edward Purdue’. 'Center
for Advanced Orthopedic Studies, Beth Israel Deaconess Medical Center,
Boston, MA, *Boehringer Ingelheim Pharmaceuticals Inc., Ridgefield, CT,
*Boehringer Ingelheim Pharmaceuticals Inc, Ridgefield, CT, “Hospital for
Special Surgery, New York, NY, °Hospital for Special Surgery, Weill
Cornell Medical Center, New York, NY

Background/Purpose: Osteoclasts are specialized myeloid lineage cells
that mediate both pathologic and physiologic bone remodeling Fully differ-
entiated and functional osteoclasts are found exclusively associated with the
bone surface, indicating that interaction with the bone substrate plays a pivotal



role in the regulation of osteoclast biology. Most in vitro studies on the
formation and activation of osteoclasts have been performed using cells
adhered to tissue culture plastic, and there is little information regarding the
specific molecular mechanisms by which adherence to the bone surface
regulates the terminal stages of osteoclast differentiation. To address this
discrepancy, we have compared the transcriptional profiles of osteoclasts
generated on a variety of substrates, including authentic bone and have
identified the unique molecular signatures that are dependent and independent
of integrin beta 3, a prototypical osteoclast regulator of osteoclast function.

Methods: Bone marrow derived macrophages from wild-type and integ-
rin beta 3 deficient mice were cultured in the presence or absence of RANKL
on plastic, hydroxyapatite, or calvarial bone discs. RNA was isolated at
different stages of osteoclast generation and microarray analysis and pathway
mapping were utilized to identify osteoclast signaling pathways regulated by
the cytokine RANKL, bone substrate, and integrin beta 3. Pathway analysis
was performed using GSEA and Ingenuity pathway analysis.

Results: Microarray analysis revealed RANKL-induced molecular pro-
files that were uniquely and specifically regulated in osteoclasts differentiated
on the authentic bone substrate compared to the other substrates. Pathway
analysis revealed coordinated downregulation by bone of a cluster of genes
associated with cell cycle progression. The expression level of integrin beta 3,
which is induced by RANKL during osteoclast differentiation, is further
modulated by culture on the bone substrate. Interestingly, bone regulated
genes could be divided into those that were dependent and independent of
integrin beta 3.

Conclusion: In addition to cytokines and growth factors, interaction of
osteoclasts and their precursor with the bone substrate regulates pathways that
are involved in osteoclast formation and activation. Although integrin beta 3
has been regarded as the essential mediator of osteoclast attachment and
activation, molecular pathways independent of this integrin also modulate the
genetic program during osteoclastogenesis. Analysis of these genes and their
pathways provides novel targets and approaches for therapeutic targeting of
osteoclast-mediated bone loss in inflammatory and related bone disorders.

Disclosure: K. P. McHugh, Boehringer Ingelheim, 2; T. N. Crotti, Boehringer
Ingelheim, 2; J. Li, Boehringer Ingelheim, 3; J. Hill, Boehringer Ingelheim, 3; G. H.
Nabozny, Boehringer Ingelheim, 3; S. R. Goldring, Boehringer Ingelheim, 2; P. E.
Purdue, Bochringer Ingelheim, 2.
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Rebamipide Attenuates Pain Severity and Cartilage Degeneration in a
Rat Model of Osteoarthritis by Downregulating Ox1dat1ve Damage and
Catabollc Activity in Chondrocytes Su-Jin Moon Mi-La Cho?, Yeon-Sik
Hong®, Sung-Hwan Park? and Jun-Ki Min'. Division of Rheumatology
Depanment of Internal Medicine, School of Medicine, The Catholic Univer-
sity of Korea, Seoul, South Korea, *Catholic University of Korea, Seoul,
South Korea, 30ur Lady of Mercy Hospital, Inchon, South Aftica

Background/Purpose: The development and progression of osteoarthri-
tis (OA) are now believed to involve inflammation, even in the early stage of
disease. Proinflammatory cytokines and chemokines are critical mediators of
the disturbed homeostasis in the OA cartilage matrix. Also, OA is associated
with oxidative stress. Excessive production of oxidants has been linked with
apoptosis of cartilage chondrocytes both in vitro and in vivo. Rebamipide, a
gastroprotective agent, exhibits an anti-inflammatory and radical-scavenging
property. We investigated the effects of rebamipide on pain generation,
cartilage destruction, and various indicators of local oxidative damage and
inflammatory status in a monosodium iodoacetate (MIA)-induced OA rat
model,

Methods: OA was induced in rats by intra-articular injection of MIA.
Oral administration of rebamipide was initiated on the day of MIA injection
or 3 days after. Limb nociception was assessed by measuring the paw
withdrawal latency and threshold. We analyzed the samples macroscopically
and histomorphologically, and used immunohistochemistry to investigate the
expression of matrix metalloproteinase 13 (MMP-13), interleukin-18 (IL-1),
hypoxia-inducible factor-2ac (HIF-2«), inducible nitric oxide synthase
(iNOS), and nitrotyrosine in knee joints. Real-time quantitative reverse
transcription-polymerase chain reaction was used to quantify the mRNA for
catabolic and anticatabolic factors in human OA chondrocytes.

Results: Rebamipide showed an antinociceptive property and attenuated
cartilage degeneration. Rebamipide reduced the expression of MMP-13,
IL-1B, HIF-2a, iNOS, and nitrotyrosine in OA cartilage in a dose-dependent
manner. Nitrotyrosine expression in the subchondral bone region was
decreased in the rebamipide-treated joints. mRNA expression of MMP-1, -3,
and -13, and ADAMTSS was attenuated in IL-1B-stimulated human OA

chondrocytes. By contrast, rebamipide induced the mRNA expression of
tissue inhibitor of metalloproteinase -1 and -3.

Conclusion: The results show the inhibitory effects of rebamipide on pain
production and cartilage degeneration in experimentally induced OA. The
suppression of oxidative damage and the restoration of extracellular matrix
homeostasis of articular chondrocyte suggest that rebamipide is a potential
therapeutic strategy for OA.

Disclosure: S. J. Moon, None; M. L. Cho, None; Y. S. Hong, None; S. H. Park, None;
J. K. Min, None.
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Changes in Tibial Bone and Cartilage Structure in a Mouse Surgical
Model of Osteoarthritis. Brett A. Tonkin', Evange Romas®, Natalie A.
Sims' and Nicole C. Walsh!. 'St Vincent's Institute of Medical Research,
Melbourne, Australia, >St Vincent’s Hospital, Melbourne, Australia

Background/Purpose: The destabilisation of the medial meniscus
(DMM) mouse osteoarthritis (OA) model is commonly used to study OA
joint degeneration. In DMM-OA, the knee is destabilised by transecting the
medial-meniscotibial ligament, resulting in increased loading on the medial
tibial compartment. Similar to human OA, this leads to articular cartilage
damage, subchondral bone accrual and osteophyte formation. We conducted
a longitudinal study to define temporal changes in tibial bone structure and
cartilage integrity in this model.

Methods: 12-week old male C57BL/6 mice underwent DMM or sham
surgery on the right knee; left knees served as contra-lateral controls. In vivo
micro-CT was performed prior to surgery, and 4, 8, 12 weeks post-surgery.
NRecon and CT-Analyser (Skyscan) were used for micro-CT data recon-
struction and analysis; the latter was performed using a novel approach
specifically developed for assessing bone of varying mineralisation states.
Histologic assessment of cartilage damage was performed using the OARSI
scoring matrix for mouse models of osteoarthritis. Statistics: 2-way ANOVA,
Bonferroni post-hoc tests. Baseline bone volume/tissue volumes (BV/TV)
and bone mineral density were similar in all limbs.

Results: Consistent with an increase in loading, micro-CT analyses
demonstrated focal increases in medial subchondral bone in DMM-OA tibiae;
BV/TV and bone mineral density were significantly increased at this site
compared to sham from 4 weeks post-surgery (p<<0.001). In contrast, the
lateral subchondral bone BV/TV did not differ between DMM-OA and sham
tibiae and the tibial trabecular BV/TV was similar in all limbs, indicating no
systemic effects of DMM-OA on bone remodelling. Histologic assessment
demonstrated proteoglycan loss in medial articular cartilage in DMM-OA
tibiae from 4 weeks post-surgery, with cartilage erosion evident by 8 weeks
post-surgery. Interestingly, medial subchondral bone BV/TV was similar
between DMM-OA tibiae and their contra-lateral tibiae, suggesting altera-
tions in gait may affect the subchondral bone structure in the contra-lateral
knee; an observation also made in human OA. Articular cartilage was intact
in these contra-lateral tibiae.

Conclusion: In summary, focal changes in subchondral bone structure
occur early in DMM-OA in response to joint destabilisation, and precede
proteoglycan loss and erosion of the articular cartilage. Altered bone structure
in contra-lateral tibiae of DMM-OA mice, suggests that increased subchon-
dral bone alone, does not necessarily impact overlying articular cartilage
integrity, and also serves to highlight the need to include sham-operated mice
when using this model.

Disclosure: B. A. Tonkin, None; E. Romas, None; N. A. Sims, None; N. C. Walsh,
None.
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Role of FK506 Bmdmg Protein 5 in Osteoclast Differentiation. Miho
Kimura', Tatsuo Nagai', Reiko Matsushlta Atsushi Hashimoto?, Toshiyuki
Mlyashlta and Shunsel Hirohata!. 'Kitasato University School of Medicine,
Sagamihara, Japan, 2Sagamihara National Hosp1tal National Hospital Orga—
nization, Sagamihara, Kanagawa, Japan, “Kitasato University School of
Medicine, Sagamihara

Background/Purpose: RA is a chronic, systemicinflammatory disease
characterized by the destruction of bone in the joints. Moreover, it is well
appreciatedthat systemic osteoporosis is common in RA.Previous studies
have disclosed the enhanced expression of FK506binding protein 5 (FKBPS)
mRNA in bone marrow CD34 ™ cells in RA. Sincebone marrow CD34+ cells
are precursors of osteoclast, it is possible thatoverexpression of FKBPS might
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affect osteoclastgenesis. The current studies thereforeexplore the influences of
FKBPS in osteoclast differentiation from murineRAW264.7 cells.

Methods: We generated stable transfectant clones of FKBP5 gene of
murine macrophage RAW264.7 cell line, using a plasmid containing
pCAGGS-FKBP5(murine)-IRES-eGFP-pA-Neo. FKBP5 expression was
confirmed by Westernblotting and RT-PCR. Osteoclast differentiation was
induced by stimulation withreceptor activator of nuclear factor kappa B ligand
(RANKL) and was evaluatedby TRAP staining and pit formation assay.

Results: FKBPS5 transfectant clones of RAW264.7cell line generated a
higher number of TRAP positive multinucleated cells withhigher activity of
pit formation than mock transfentants (Figure 1). Theenhancement of oste-
oclast differentiation of FKBPS5 transfectants was only partiallyreversed by
transfection of a vector bearing a mutant form of kB ( NFkB super-
repressor)(Figure 2). Consistently, the results of luciferase assay and NFkB
p65 ELISA revealed only very modestincrease in NFkB activity in the
presence of RANKL in FKBPS5 transfectants comparedwith mock transfec-
tants. Finally, glucocorticoidenhanced not only the osteoclast differentiation
from nontransfectant RAW264.7 cells, but their expression of FKBPS mRNA
in a dose-dependent manner.
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Fig 1. Effect of FKBPS on the differentiation of osteoclasts.
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Fig 2. Effect of NF-kB superrepressor on osteoclast differentiation.

Conclusion: These results indicate that FKBPSpromotes osteoclast dif-
ferentiation by a mechanism distinct from NFkBactivation. Moreover, the
data also suggest that FKBP5 might play a role in thedevelopment of
osteoporosis in RA as well as in glucocorticoid-inducedosteoporosis.

Disclosure: M. Kimura, None; T. Nagai, None; R. Matsushita, None; A. Hashimoto,
None; T. Miyashita, None; S. Hirohata, None.
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Development of a Mouse Model of Natural Osteoarthritis of Knee b;f
Induction of obesity and Bipedal Walking. Hyun Ah Kim', Su Jin Park®,
Eun-Jeong Cheon?, Hyun A. Jung' and Kyeong Min Son®. 'Hallym Univer-
sity Sacred Heart Hospital, Kyunggi, South Korea, *Hallym University
Sacred Heart Hospital, Kyunggi, South Korea, *Hallym University Chunchun
Sacred Heart Hospital, Chunchun, South Korea
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Background/Purpose: Animal models of osteoarthritis(OA) are used
extensively in research of its pathogenesis and in search of disease modifying
anti-OA drugs. However, whether current animal models of OA properly
represent human OA is a critical question. In devising an animal model which
can be extrapolated into human disease, 2 factors, obesity and bipedal
walking inherent in human locomotion have been under-reporesented. In this
study, we sought to investigate the influence of obligatory bipedal walking on
OA development in C57BL6 mice. In addition, by inducing obesity, we
observed whether excess body weight acts synergistically with bipedal
walking in the development of OA.

Methods: Seventy-two 31 week-old C57BL6 mice were divided into 2
groups and one group was fed with 30% fat diet and another group with
control diet for 2 months. After induction of obesity, mice from each group
were again divided into 2 groups and obligatory bipedal exercise was induced
with specially designed treadmill for 1-4 hours daily in each group, resulting
in 4 experimental groups of mice (control, control bipedal, obese, obese
bipedal). After 8,10 and 12 weeks of bipedal walking, animals were
sacrificed. Knee joints were obtained and graded microscopically according to
scoring system recommended by OARSI histopathology initiative and mod-
ified Mankin score. Serum levels of cartilage oligomeric matrix protein-
(COMP) and type II collagen degradation product were measured with
ELISA. Pain behavior was assessed with von Frey fiber test and regularity
index measured by catwalk test.

Results: High fat diet for 2 months induced significant weight gain in
C57BL6 mice without signs of physical illness. Typical findings of human
OA cartilage, including surface fibrillation, proteoglycan matrix depletion and
chondrocyte loss began to appear after 8 weeks of exercise in bipedal groups
and progressed as the duration of exercise increased. At 12 weeks, vertical
erosion to calficifed cartilage typical of mouse OA was observed in none of
control and obese groups, and in 66.6 and 100% of control bipedal and obese
bipedal groups. OA grading was significantly higher in bipedal groups
compared to obese and control groups, and significantly higher in obese
bipedal group compared to control bipedal group. OA change in bipedal
groups was accompanied by synovitis and subchondroal bone thickening
while osteophyte formation was not significantly increased. OA grading was
not significantly different between obese and control group. Serum levels of
COMP were significantly increased in bipedal groups compared to control or
obese group at 8 and 10 weeks of exercise. Threshold for von Frey fiber test
decreased significantly in bipedal groups compared to control group while it
significantly increased in obese group. Abnormal gait pattern measured by
regularity index in catwalk test tended to increase in obese bipedal group
compared to other groups.

Conclusion: By induction of obesity and bipedal exercise, natural OA
mimicking human OA was induced in C57BL7 mouse. The regulation of
relevant signaling mechanism during progression of OA in this model would
contribute to the understanding of pathogenetic mechanism of human OA and
efficient evaluation of novel therapeutic agents.

Disclosure: H. A. Kim, None; S. J. Park, None; E. J. Cheon, None; H. A. Jung,
None; K. M. Son, None.
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Bone Marrow Lesions On Magnetic Resonance Imaging Are Not Asso-
ciated with Regions of Hypermetabolism in an Animal Model of Osteo-
arthritis. Arash Panahifar, Jacob Jaremko, Robert GW Lambert, Walter P.
Maksymowych and Michael R. Doschak. University of Alberta, Edmonton,
AB

Background/Purpose: The underlying histopathological basis for bone
marrow lesions (BML) on magnetic resonance imaging (MRI) in osteoarthri-
tis (OA) is unclear, but may be associated with pain and disease progression.
BMLs are visible on fat-suppressed T2 and proton density weighted images
by MRI, but not by radiography. It has been proposed that BML reflect
hypermetabolic areas characterized by bone remodelling. We aimed to test
this hypothesis by combining sequential in vivo micro-MRI with assessment
of bone remodelling using a novel dynamic bone labelling methodology
employing elemental strontium detection by electron probe microanalysis
(EPMA).

Methods: Post-traumatic osteoarthritis (PTOA) was surgically induced in
9 rats, with an additional 3 rats included as sham-operated controls. /n vivo
micro-MRI images were obtained sequentially at baseline, 4, 8 and 12 weeks
after surgery, utilizing 9.4 Tesla T2 and proton density weighted MRI to
detect BML. Elemental strontium (sub-therapeutic tracer dosage) was admin-
istered daily commencing one day post-surgically until euthanasia at 12



weeks, when strontium incorporation in mineralizing tissues was assessed
using EPMA.

Results: EPMA maps at all time-points demonstrated scant strontium
deposition on trabecular surfaces and epiphyseal growth plates, but was most
prominently incorporated at sites of developing osteophytes - indicating
intensive bone turnover and new bone formation (Fig 1). Joint effusion,
synovitis and occasional subchondral cysts were readily visible at 4 weeks
under MRI (Fig 2), however, only tiny areas of potential BML-like signal
(ill-defined increased T2 signal) were detected in this animal model starting at
4 weeks. Those foci were not located at the sites of strontium incorporation,
but were seen at the margins of sub-articular cysts that developed between
4-8 weeks.

Fig 1. EPMA map of untreated rat shows hypermetabolic bone remodelling at
joint margins leading to the formation of osteophytes (arrows). Growth plates are
depicted with arrow heads.

Fig 2. T2-weighted/fat suppressed MRI at: A) baseline B) 8 weeks exhibiting joint
effusion (arrows) and synovitis (arrow head).

Conclusion: In this animal model of PTOA, joint degeneration was
associated with florid synovitis, joint effusion, minimal subchondral cyst
formation, OA-associated loose body appearance and massive osteophyte
formation. In humans, such dramatic arthropathy would generally be accom-
panied by extensive BML. Although all of the other features of severe OA
were present in these animals and hypermetabolism was demonstrated at the
joint margins, we detected virtually no BML at 9.4T MRI.

Disclosure: A. Panahifar, None; J. Jaremko, None; R. G. Lambert, None; W. P.
Maksymowych, None; M. R. Doschak, None.
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SDF-1 Induces Osteoclastogenesis in Rheumatoid Arthritis by Upregu-
lating of RANKL Expression in Synovial Fibroblasts and CD4+ T Cells.
Hae-Rim Kim', Kyoung-Woon Kim? Bo-Mi Kim', Mi La Cho® and
Sang-Heon Lee*. 'Konkuk University School of Medicine, Seoul, South
Korea, The Catholic University of Korea, Seoul St. Mary’s Hospital, Seoul,
South Korea, *Catholic University of Korea, Seoul, South Korea, “Konkuk
University Hospital, Seoul, South Korea

Background/Purpose: Stromal cell-derived factor (SDF)-1 is involved in
bone destructive process in theumatoid arthritis (RA) and bony metastasis in
malignancy, through inducing angiogenesis, producing matrix-degrading
enzymes and increasing survival and migration of osteoclasts. This study
aimed to determine the mechanism of SDF-1 on osteoclastogenesis in RA.

Methods: Synovial fibroblasts and CD4+ T cells were isolated from
synovial tissues and peripheral blood of RA patients. The expression of
SDF-1 and RANKL in the synovial tissues was evaluated using confocal
microscopy. After synovial fibroblasts and CD4+ T cells were treated with
rhSDF-1, the expression of RANKL mRNA was determined using real-time
PCR. Osteoclastogenesis was analyzed in culture of human peripheral blood
monocytes with SDF-1. Osteoclastogenesis was also determined after mono-
cytes were co-cultured with thSDF-1-stimulated RA synovial fibroblasts and
CD4+ T cells.

Results: The expression of RANKL mRNA in RA synovial fibroblasts
and CD4+ T cells was increased after SDF-1 stimulation. When RA synovial
fibroblasts and CD4+ T cells were cultured with neutralizing antibody of
TNF-a, the SDF-1-induced RANKL expression decreased, however, inhibi-
tion of IL-1b and IL-6 did not affect SDF-1-induced RANKL expression in
both cell types. When CD14+ monocytes were cultured with SDF-1 in the
absence of exogenous RANKL, the monocytes were differentiated into
TRAP+ osteoclasts. Also, the monocytes were differentiated into TRAP+
osteoclasts when they were co-cultured with SDF-1-prestimulated RA syno-
vial fibroblasts or CD4+T cells in the absence of exogenous RANKL.

Conclusion: SDF-1 induced osteoclastogenesis by up-regulating RANKL
expression in RA synovial fibroblasts and CD4+T cells and this is mediated
by TNF-a. The axis of SDF-1 and RANKL is a potential therapeutic target for
bony destructive process in RA.

Disclosure: H. R. Kim, None; K. W. Kim, None; B. M. Kim, None; M. L. Cho, None;
S. H. Lee, None.
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Syndecan-4 Regulates Activation of WNT Signaling in Chondrocytes.
Jessica Bertrand', Richard Stange', Giovanna Nalesso?, Joanna Sherwood?,
Lars Godmann', Frank Echtermeyer®, Francesco Dell’Accio* and Thomas
Pap'. 'University Hospital Miinster, Miinster, Germany, *Queen Mary Uni-
versity London, London, United Kingdom, *University hospital Hanover,
Hanover, Germany, “William Harvey Research Institute, Barts and the
London Queen Mary’s School of Medicine and Dentistry, Centre for
Experimental Medicine and Rheumatology, London, United Kingdom

Background/Purpose: Blockade of syndecan-4 (Sdc4) signaling protects
mice from cartilage degradation in experimentally induced osteoarthritis
(OA). Cartilage damage results in changes of chondrocyte phenotype induced
by various signaling pathways including the activation of WNT signaling.
Here, we hypothesized that Sdc4 modulates chondrocyte phenotype by the
specific modulation of WNT signaling.

Methods: In vitro analyses were performed using neonatal wild type (wt)
and Sdc4—/— chondrocytes, or a blocking Sdc4 antibody on wt chondro-
cytes. The influence of 100 ng/ ml WNT3a on glycosaminoglycan (GAG)
production was analyzed using alcian blue staining of micromass cultures.
The expression of chondrocyte marker genes (aggrecan, collagen 2, MMP13)
was measured by quantitative RT-PCR. The effects of WNT3a on canonical
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and noncanonical WNT signaling were analyzed using Western Blot detec-
tion of B-catenin, pLRP-6, pCamKII and pJNK and a TCF/LEF reporter
assay. To investigate the in vivo relevance of the investigated pathways
induction of OA in wt and Sdc4—/— mice was performed using the DMM
model and stainings for B-catenin and pCamKII were performed.

Results: Micromass cultures revealed a higher basal GAG production by
Sdc4—/— than wt chondrocytes. Furthermore, WNT3a stimulation led to a
decrease in GAG in wt, which was not observed in Sde4—/— chondrocytes.
These findings were confirmed by a 10X higher basal production of aggrecan
and collagen 2 in Sdc4—/— compared to wt chondrocytes. The expression of
both genes was 10 fold increased by stimulation with WNT3a, whereas
WNT3a led to a decrease in the expression of both genes in wt chondrocytes.
Inverse results were found for MMP13, which was significantly less ex-
pressed in Sdc4—/— chondrocytes and was not upregulated upon WNT3a
stimulation. Western blot analyses of canonical WNT signaling showed that
B catenin is strongly reduced and not upregulated upon stimulation with
WNT3a in Sded—/— chondrocytes. Confirming these findings we also found
less phosphorylation of LRP6 and less activation of the TCF/Lef reporter
upon WNT3a stimulation in Sdc4—/— chondrocytes. Noncanonical WNT
signaling was increased in Sdc4—/— under basal conditions, but decreased
upon WNT3a stimulation in Sde4—/— and increased in wt chondrocytes. The
same blockade of canonical and downregulation of noncanonical WNT
signaling upon WNT stimulation were obtained by using a blocking Sdc-4
antibody. In vivo analyses of canonical WNT signaling confirmed the
decreased basal activation and the missing increase after induction of OA in
Sde4—/— mice.

Conclusion: We conclude from our data that Sdc4 is a major regulator of
cellular response to WNT through the prevention of the induction of
canonical WNT signaling. Therefore, we suggest that the blockade of Sdc-4
protects from OA induced changes in chondrocyte phenotype by inhibiting
WNT induced differentiation of chondrocytes.

Disclosure: J. Bertrand, None; R. Stange, None; G. Nalesso, None; J. Sherwood,
None; L. Godmann, None; F. Echtermeyer, None; F. Dell’Accio, None; T. Pap,
None.
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Long-Distance Physical Connections Between Chondrocytes; Cell-to-
Cell Communication within Articular Cartilage. Maria Dolores Mayan',
Raquel Gago-Fuentes', Paula Carpintero-Fernandez', Patricia Fernandez-
Puente', Purificacion Filgueira-Fernandez', Virgin Valiunas®, Peter Brink?,
Gary Goldberg® and Francisco J. Blanco Garcia'. 'Osteoarticular and Aging
Research Group. Rheumatology Division, Biomedical Research Center
(INIBIC). Hospital Universitario A Coruila, As Xubias de Arriba 84, 15006,
A Coruiia, Spain, *Department of Physiology and Biophysics. State Univer-
sity of New York, Stony Brook, New York, SC, *Department of Molecular
Biology. Medical Center Drive, University of Medicine and Dentistry of New
Jersey, Stratford, NJ

Background/Purpose: It is believed that chondrocytes in cartilage do not
connect each other, as they are isolated inside their lacunae separated from
each other by a distance between 5 to 60um. In the same lacuna can co-exit
several chondocytes interacting between them. However, how the chondro-
cytes from different lacuna interact between each other and timely respond to
physical or chemicals stimuli, are largely unknown.

Methods: Scanning Electron Microscope. Immunofluorescence and Im-
munohistochemistry assays. For total RNA isolation: TRIZOL® method.
Electrophysiology techniques: Dual Voltage-clamp methods, whole-cell/
perforated patch experiments and study of glucose and oligonucleotides
transference. Transwell co-culture system and mass spectrometry (LTQ
Orbitrap). SILAC® Dulbecco’s Modiffied Eagle’s Medium containing
L-lisina ['*C4] and/or L-arginina ['*C,, '*N,]. Co-immunoprecipitation ex-
periments. In-gel digestion of immunoprecipitated proteins separated by
SDS-PAGE were analysed using the nano-liquid chromatography coupled to
mass spectrometry (MALDI-TOF/TOF). The identification of proteins was
performed using ProteinPilot™ 3.0 Software.

Results: We have found that articular chondrocytes have long cyto-
plasmic arms, between 5 to 200 wm in length, that travel across the ECM and
physically connect the cytoplasm of cells located in distant lacuna. Our results
suggest that chondrocytes communicate through gap junctions (GJ) channels
form by different types of connexins. Patch-clamp methods demonstrate that
cells interchange small molecules of nucleic acids through GJ channels form
by Cx43. Transwell co-culture system combine with mass spectrometry

analysis have revealed that the cytoplasmic projections and GJ play a
nutritional role by exchange of glucose and amino acids. On the other hand,
alteration on connexin protein levels and longer cytoplasmic arms were found
in cartilage from patients with osteoarthrosis (OA).

Conclusion: The results here presented demonstrated that cells in carti-
lage are physically connected and cell-to-cell communication occurs through
GJ channels. These results will radically change the point of view of structural
organization of cartilage, mechanotransduction, chondrocytes metabolism
and cell signalling. Our results suggest that altered connexin channel func-
tions are probably involved in the physiopathology of OA. These results will
likely lead to the development of new therapeutic targets for OA.

Disclosure: M. D. Mayan, None; R. Gago-Fuentes, None; P. Carpintero-Fernandez,
None; P. Fernandez-Puente, None; P. Filgueira-Fernandez, None; V. Valiunas,
None; P. Brink, None; G. Goldberg, None; F. J. Blanco Garcia, None.
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Role of Stromal Cell-Derived Factor-1 Alpha Through Smad and MAPK
Pathway On Endochondral Ossification. Gunwoo Kim', Seungwoo Han',
Younkwan Jung?, Eunju Lee?, Hyeri Park®, Shirine E. Usmani®, Veronica
Ulici® and Frank Beier’. 'Daegu Fatima Hospital, Daegu, South Korea,
“Fatima Research Institute, Daegu Fatima Hospital, Daegu, South Korea,
3Schulich School of Medicine and Dentistry, London, ON

Background/Purpose: The main cellular events of articular chondrocytes
during osteoarthritis are a loss of the traits as permanent cartilage, and a
transition to hypertrophic chondrocytes responding to excessive stress. Per-
sistant stress in an articular cartilage make the hypertrophied chondrocytes
to be dead through apoptosis or form osteophytes through endochondral
ossification. The research about molecular mechanisms controlling the endo-
chondral ossification in the growth plate of bone can give us an important
clue to understand the molecular mechanisms of osteoarthritis. Stromal
cell-derived factor-1 alpha (SDF-1«) is elevated in joint fluid of osteoarthritis
and is implicated in osteoarthritis, but it’s exact function in chondrocyte
biology or molecular mechanisms by which SDF-le acts still remains
unclear. In this study, we investigated the roles of SDF-1a on the endochon-
dral ossification.

Methods: Primary chondrocytes and tibial explants from embryonic 15.5
day-old mice were cultured with PBS vehicle or recombinant mouse SDF-1c.
Real-time PCR analysis was performed using Applied Biosystems 7900 HT
Real-Time PCR System and TagMan® Gene Expression Assays for Sox9,
Col2al, Acan, MMP13, Coll0al, Runx2. Western blot was performed with
MMP13, Runx2, type 10 collagen, proliferating chondrocyte nuclear antigen
(PCNA), SOX9, p-Smad1/5/8, p-ERK and p-p38. Organ culture tissues were
stained with safranin O/fast green and alcian blue/alizarin red. Immunohis-
tochemical analysis was also performed on tissue sections with Caspase3,
MMP13, Runx2, type 10 collagen, PCNA and SOX9. For quantification of
chondrocyte apoptosis and necrosis, cells were stained with FITC-conjugated
annexin V and propidium iodide, and analyzed on a FACS Aria II.

Results: Primary chondrocyte cultures revealed that SDF-1« significantly
increased the expression of Acan, and CollOal (p<<0.05). The master
regulator gene of chondrocyte hypertrophy, Runx2, was also up-regulated in
messenger RNA level by SDF-1a (p<<0.05). SDF-1« increased the protein
expression of Sox9, PCNA, Runx2, type 10 collagen. In addition, SDF-1«
increased the phosphorylation of Smad1/5/8, Erk and p38 MAP kinase. The
proportion of apoptotic cells which has Annexin V-FITC positive staining
was 9.35 and 14.77% in untreated and SDF-1« treated cells, respectively. To
gain further insights into the role of SDF-1« in endochondral ossification, we
examined the effects of SDF-1e in tibia organ cultures. The length of tibias,
compared with the controls, was significantly increased in SDF-1e treatment
group (p<<0.05). Immunohistochemical staining of organ cultures showed the
expression of PCNA, the marker for chondrocyte proliferation and Sox9
markedly increased in chondrocytes of proliferating zone. In addition to
proliferation marker, type 10 collagen, Runx2 and caspase3, were up-
regulated in hypertrophic zone by SDF-1a.

Conclusion: Our findings reveal that SDF-1a has an effect on chondro-
cyte proliferation, hypertrophy and apoptosis by up-regulation of Sox9 and
Runx2 through Smad and MAPK pathway during endochondral ossification.

Disclosure: G. Kim, None; S. Han, None; Y. Jung, None; E. Lee, None; H. Park,
None; S. E. Usmani, None; V. Ulici, None; F. Beier, None.
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Serum Amyloid A Level in Knee Osteoarthritis: Systemic and/or Local
Production and Pro-Inflammatory Properties On Human Chondrocytes
and Fibroblast-Like Synoviocytes. Dominique de Seny', Gaél Cobraiville',
Sophie Neuville', Edith Charlier', Biserka Relic', Florence Quesada Calvo',
Olivier Malaise', Denis Malaise?, Laurence Lutteri®, Jean-Paul Chapelle* and
Michel G. Malaise'. 'GIGA Research - University of Liége - CHU Liége,
Liége, Belgium, *University of Liége, Liége, Belgium, *Medical Chemistry -
CHU Liege, Liege, Belgium

Background/Purpose: Knee osteoarthritis (OA) is a disease frequently
seen in obese patients, but the relationship might be more linked to fat than to
weight. A-SAA is an adipokine known to be produced by adipose tissue. Fat
surrounding joints, fat within the synovium, as well as mesenchymal
progenitor joint cell types might contribute to the presence of A-SAA in the
joint cavity. The purposes of this work are: a) to analyse spontaneous
production of A-SAA by synovial adipocyte (SA), chondrocytes and
fibroblast-like synoviocytes (FLS); b) to detect A-SAA in the synovial fluid
(SF) and serum of osteoarthritic patients; c) to analyse the consequences of
A-SAA exposure on chondrocytes and FLS on cytokines and metalloprotei-
nase (MMPs) production.

Methods: Synovial adipocytes, primary chondrocytes and FLS were
isolated respectively from cartilage and synovial membrane obtained from
knee OA patients during joint replacement. A-SAA expression level was
studied by ELISA test. A-SAA levels in serum and synovial fluid were
measured in knee OA (n=29) compared to matched healthy volunteers
(n=35). Cytokines and MMPs were studied by ELISA test.

Results: Endogenous A-SAA secretion was observed by dedifferenciated
chondrocytes and fat synovial explants. In primary chondrocytes and FLS,
A-SAA was highly and selectively expressed in the presence of
glucocorticoids and in a less extent in the presence of IL-18. A-SAA SF
levels of knee OA patients were each time higher than corresponding serum
levels. Both serum and SF A-SAA levels were correlated with the Kellgren-
Lauwrence grades. Lastly, in vitro, exogenous A-SAA was capable to
enhance cytokines (IL-6, IL-8, GRO-a, MCP-1) and MMPs (MMP-1,
MMP-3, MMP-13) expression by human chondrocytes and FLS.

Conclusion: 1. A-SAA can be secreted by mesenchymal progenitor joint
cell types: synovial adypocyte, chondrocyte and FLS. 2. However, although
easily detected in the synovial fuid of osteoarthritis patients, A-SAA corre-
sponding serum levels were each time higher suggesting a predominant
systemic origin. 3. Both serum and SF levels of A-SAA were related to the
severity of knee OA. 4. Systemic or local A-SAA production may act locally
to enhance, at least in vitro cytokine and MMPs production. 4. A-SAA is
therefore a relevant target for a tight metabolic control.

Disclosure: D. de Seny, None; G. Cobraiville, None; S. Neuville, None; E. Charlier,
None; B. Relic, None; F. Quesada Calvo, None; O. Malaise, None; D. Malaise, None;
L. Lutteri, None; J. P. Chapelle, None; M. G. Malaise, None.
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Inhibition of WNT Signaling Pathway by Sclerostin Maintains Cartilage
Homeostasis. Wafa Bouaziz, Thomas Funck-Brentano, Hilene Lin, Eric Hay
and Martine Cohen-Solal. INSERM U606 Paris 7 University, Paris, France

Background/Purpose: Cartilage homeostasis is regulated by several
mechanisms that influence the anabolic and catabolic tissue balance. Among
them, the local activation of Wnt signaling pathway plays a major role in
chondrocyte metabolism. Sclerostin, a Wnt inhibitor mainly produced by
osteocytes, might regulate chondrocyte differentiation. Therefore, we aim to
assess the role of Sclerostin in chondrocyte maintenance.

Methods: Primary murine chondrocytes, isolated from long bone epiph-
ysis of 6 day-old mice, were cultured with or without Wnt3a and in the
presence or absence of mouse recombinant Sclerostin (20ng/ml). Proteogly-
can release induced by Wnt was quantified in the supernatant of chondrocytes
by a colorimetric assay. Activation of the Wnt pathway was analyzed by the
translocation of B-catenin (IF, TOP-GAL activity). Chondrocyte proliferation
and apoptosis were investigated by BrdU and Tunel assays. The mRNA gene
expression of anabolic and catabolic genes was quantified by RT-gPCR. We
assessed the expression of Sclerostin in normal and osteoarthritic cartilage in
mice with joint instability induced by partial meniscectomy (immunohisto-
chemistry).

Results: The proteoglycan amount released in the chondrocyte culture
supernatants was reduced by Wnt while it was rescued in the presence of
Sclerostin. Wnt inhibited the gene expression of collagen type II (X18-fold),
Sox9 (X140 fold) and Aggrecan (X90-fold) and increased the gene expression
of metalloproteinases such as Adamts-4 (X5-fold), Adamts-5 (X5.5-fold),
MMP3 (X7-fold) and MMP13 (X6.6-fold). In contrast, Sclerostin signifi-
cantly prevented the increase of the catabolic genes induced by Wnt
(X1.7-fold Adamts-4, X 1.6-fold Adamts-5, X 3.4-fold MMP3 and X4-fold
MMP13) and rescued partially the expression of the anabolic genes (X 5- fold
collagen type II, X 6-fold Sox-9 and X11-fold Aggrecan). Furthermore, Wnt
enhanced the gene expression of collagen type X (X3-fold) which was
abolished by Sclerostin (X1.6-fold). However, Sclerostin failed to exert any
effect on the proliferation or the apoptosis of chondrocytes regardless of the
presence of Wnt. Finally, we found that Sclerostin is expressed only in the
calcified zone of the normal articular cartilage and this is increased after
meniscectomy, suggesting that Sclerostin might participate to cartilage
damage.

Conclusion: Herein, we showed that the inhibition of Wnt/B-catenin
pathway by Sclerostin preserves chondrocyte maintenance by inhibiting
chondrocyte catabolism and hypertrophy. These results further indicate the
importance of Wnt antagonists in targeting cartilage degradation in OA.

Disclosure: W. Bouaziz, None; T. Funck-Brentano, None; H. Lin, None; E. Hay,
None; M. Cohen-Solal, None.
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The Effects of Apremilast On Osteoclasts, Osteoblasts, and Osteocytes.
Mary Adams and Peter Schafer. Celgene Corporation, Summit, NJ

Background/Purpose: Apremilast (APR), a small molecule specific
inhibitor of phosphodiesterase 4, works intracellularly to modulate pro- and
anti-inflammatory mediator production in both immune and non-immune
cells. Here, the effects of APR on osteoclasts (OCL), osteoblasts (OBL), and
osteocytes (OCY) were examined in vitro.

Methods: Human bone marrow mononuclear cells were differentiated
into OCL using 10nM dexamethasone and 10nM vitamin D for 7 days. APR
(0.1-10 uM) was added along with fresh medium on day 0 and day 3. OCL
were stained for tartrate-resistant acid phosphatase 5 (TRAPS), and OBL were
stained for alkaline phosphatase. OBL were differentiated into OCY using
hydroxyapatite/tricalcium phosphate biphasic calcium phosphate ceramic
particles (Graftys BCP), which was placed into polycarbonate filter well
inserts and cell culture media changed every 3 days for a total of 28 days.
Gene expression was measured by qRT-PCR for the following: receptor
activator of nuclear factor kappa-B (RANK), RANK ligand (RANKL),
sclerostin (SOST) and osteoprotegerin (OPG). Protein production was mea-
sured by enzyme-linked immunosorbent assay.

Results: In OCL cultures, the number of TRAP-5+ cells was reduced by
APR by 21%, 49%, and 73% at 0.1 uM, 1 uM, and 10 puM, respectively. In
the OCL cultures, APR significantly reduced the levels of SRANKL protein
by 25%, 21%, and 38% at 0.1 uM, 1 uM, and 10 uM, respectively. APR 1
uM and 10 uM significantly inhibited RANK gene expression by 30% and
25%, respectively. Alendronate inhibited RANK gene expression by 77%. In
OBL, APR reduced sSRANKL protein levels by 25% at both 1 uM and 10
M. Rolipram, alendronate, and sulfasalazine all had no significant effect on
sRANKL protein levels in the OBL supernatants. In addition, APR signifi-
cantly increased OPG protein levels by 42% at 0.1 uM. Overall, APR
decreased the SRANKL/OPG protein ratio by 39%, 32%, and 40% at 0.1 uM,
1 uM, and 10 uM, respectively. By comparison, rolipram, alendronate, and
sulfasalazine had no effect on the SRANKL/OPG ratio. In OCY, APR
significantly reduced SRANKL production by 18%, 14%, and 17% at 0.1 uM,
1 uM, and 10 uM. APR also significantly reduced SOST protein levels by
16%, 20%, and 14% at 0.1 uM, 1 uM, and 10 puM.

Conclusion: These results demonstrate that APR inhibits osteoclastogen-
esis in vitro at clinically relevant concentrations (0.1-1 wM). This effect was
associated with a decrease in SRANKL protein expression by OBL, but also
may involve decreased RANK expression on the OCL. Since the osteoclas-
togenesis studied in this system was driven in part by dexamethasone, these
findings indicate that APR may be useful for counteracting the bone catabolic
effects of corticosteroids.

Disclosure: M. Adams, Celgene, 3; P. Schafer, Celgene, 3.
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Synovitis in Secondary Osteoarthritis Due to Rheumatoid Arthritis: A
Proof-of-Concept Study. Stefan Vordenbiumen', Tim Ldgters', Philipp
Sewerin', Thomas Pauly?, Ellen Bleck', Paulina Philippski', Matthias
Schneider', Michael Schiidel-Hopfner' and Benedikt Ostendorf'. 'Heinrich-
Heine-University, Diisseldorf, Germany, *Rheinisches Rheumazentrum St.
Elisabeth-Hospital, Meerbusch, Germany

Background/Purpose: Rheumatoid arthritis (RA) is characterized by
considerable synovial inflammation which may result in secondary osteoar-
thritis (SOA). Primary OA (pOA) occurs in patients without predisposing
disorders such as RA and displays varying degrees of synovial inflammation.
Although it is conceivable that a major structural difference between sOA due
to RA and pOA consists in synovial histology, direct research on such
histological differences is limited. Moreover, the search for suitable biomark-
ers to distinguish OA subtypes is considered an important step in the search
for medical treatments. We therefore investigated if synovitis in patients with
SOA due to RA is different from pOA, and if it more closely resembles active
RA.

Methods: Synovial tissue was collected and snap frozen at time of joint
replacement in patients with (1) pOA (n = 8, hip), (2) sSOA (defined as RA
according to ACR/EULAR criteria plus OA in accordance with 2009 EULAR
recommendations for diagnosis of knee OA (n = 4) or 1991 ACR criteria for
hip OA (n = 3)), and (3) active RA without any signs of OA (n = 8
metacarpophalangeal joints; mean DAS28 5.2 = 1.4) by arthroscopically
guided biopsy or open synovectomy. Hematoxylin and eosin stained sections
were used for determination of the Synovitis Score according to Krenn.
Immunohistochemically stained sections were used for semiquantitative
scoring or digital image analysis (% stained area) of CD68+ macrophages in
a blinded fashion. Comparison of groups was by Kruskal-Wallis Test and
Dunn’s posthoc test. Correlations between methods of CD68 scoring were
according to Spearman.

Results: High-grade synovitis was revealed by conventional histology in
patients with SOA and RA (median scores: 6), but not in pOA where mild
synovitis was predominant (median score 3; p = 0.012). This was largely due
to the subscore on the inflammatory infiltrate with median scores of 3, 2, and
1 in sOA, RA, and pOA, respectively (p = 0.006), rather than subscores for
lining layer hypertrophy (2, 2, 2.5; p = 0.013) or density of resident cells
(1, 1.5, 2; p = 0.52). There was good agreement between semiquantitative
scoring and digital image analysis for CD68 in all compartments (Spearman’s
R 0.85, 0.8, and 0.7 with p < 0.001 for lining, sublining, and total CD68
scoring, respectively). Significant differences between groups were observed
in all compartments with the strongest effect in sublining CD68 staining
(median stained area 35.6% vs. 15.3% and 2.9% in sOA, RA, and pOA; p =
0.0031). The difference to SOA in sublining CD68 staining was significant
after posthoc analysis for pOA, but not RA. Receiver Operating Characteristic
analysis confirmed sublining CD68 staining as an excellent marker to
distinguish sOA due to RA from pOA (p = 0.026, AUC 0.96, LR 8).

Conclusion: Synovial tissue analysis reveals considerable inflammation
in sOA due to RA. Both conventional histology and CD68 staining confirm
that sOA is histologically distinct from pOA and more closely resembles
active RA. Sublining CD68 is a suitable biomarker to distinguish both OA
entities.

Disclosure: S. Vordenbiumen, None; T. Logters, None; P. Sewerin, None; T. Pauly,
None; E. Bleck, None; P. Philippski, None; M. Schneider, None; M. Schidel-
Hopfner, None; B. Ostendorf, None.
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Accumulation of CD34+ Hematopoietic Stem Cells in the Initial Inflam-
matory Human Fracture Hematoma Is Mediated Via Chemokine Re-
ceptor Type 3 Ligands. Paula Hoff', Timo Gaber', Martin Hahne', Cindy
Strehl', Katharina Schmidt-Bleek!, Gerd R. Burmester®, Gerhard Schmid-
maier’, Georg Duda', Carsten Perka' and Frank Buttgereit®. 'Charité Uni-
versity Medicine, Berlin, Germany, “Charité - Universititsmedizin Berlin,
Berlin, Germany, *Heidelberg University Hospital, Heidelberg, Germany,
“4Charite University Medicine, Berlin, Germany

Background/Purpose: We have previously shown the early phase of
human fracture healing to be characterized by hypoxia which promotes
inflammation and chemoattraction. Hypoxia is also known to promote
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proliferation, survival and migration of different stem/progenitor cells like
mesenchymal stem cells, endothelial progenitor cells or hematopoietic stem
cells (HSC). However, the clinical relevance of hypoxia and inflammation in
the early phase of fracture healing for HSC remains unclear.

To investigate immunological events in fracture healing, we quantified
(i) CD34+ hematopoietic stem cells and (ii) inflammatory chemokines
present in the early (<72h) human fracture hematoma (FH) at the fracture
gap. To investigate the chronologic development, we also analyzed hemato-
mas which resulted from the transection of the femur in patients receiving a
total hip arthroplasty (THA). The THA-hematomas (THA-H) were defined as
a model for fracture hematomas at time point Oh.

Methods: The proportion of HSC in the fracture hematoma from healthy
patients (n=42) and patients receiving a THA (n=20) was analyzed by flow
cytometry. Secreted factors were quantified by multiplex suspension array.

Results: A fracture destroys bone architecture and vascular network
leading to bioenergetically restricted conditions such as hypoxia within the
fracture hematoma. Although the cells present have to face those conditions,
we were able to find a higher proportion of CD34+ hematopoietic stem cells
in the FH as compared to THA-H (7.6 1.5 vs. 3.8+0.5 % of mononuclear
cells) indicating proliferation and/or immigration of HSC in the FH. As
CD34+ hematopoietic stem cells express CCR3, we investigated the con-
centrations of its ligands RANTES and Eotaxin. Indeed, both chemokines
were present at significantly higher concentrations in the FH as compared to
THA-H (RANTES: 168671632 vs. 98301397 pg/ml, p<0.01; Eotaxin:
32776 vs. 125=15 pg/ml, p<<0.001). We also identified the macrophage
migration inhibitory factor (MIF) to be significantly increased in the FH
(17943128538 vs. 2175122973 pg/ml, p<<0.001).

Conclusion: Hypoxia and other bioenergetically adverse conditions in a
FH contribute to the induction of inflammation, including the secretion
of RANTES, Eotaxin and MIF. We suppose the high concentrations of
RANTES and Eotaxin to facilitate the immigration of CD34+ HSC. The
initial hypoxic conditions also mediate the secretion of the proinflammatory
MIF which has been already shown to be important for successful fracture
healing. Thus, the inflammatory microenvironment in the FH is among the
crucial factors determining fracture healing.

Disclosure: P. Hoff, None; T. Gaber, None; M. Hahne, None; C. Strehl, None; K.
Schmidt-Bleek, None; G. R. Burmester, None; G. Schmidmaier, None; G. Duda,
None; C. Perka, None; F. Buttgereit, None.
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Tissue Engineering for Articular Cartilage Repair, Culturing Bone
Marrow Mesenchymal STEM CELLS On Collagen and Heparan Sul-
phate Scaffolds. Adela Helvia Martinez-Sanchez', Clara Sanjurjo-
Rodriguez', Silvia Diaz-Prado?, Emma Muifios', Isaac M. Fuentes?, Fran-
cisco J. De Toro?, Julia Bujan® and Francisco J. Blanco'. 'Osteoarticular and
Aging Res. Lab. CIBER-BBN. Rheumatology Div. INIBIC-Complejo Hosp.
Univ. A Corufia, A Corufia, Spain, “Osteoarticular and Aging Res. Lab.
CIBER-BBN. INIBIC-University of A Corufia, A Corufia, Spain, *Depart-
ment of Medical Specialties. University of Alcala de Henares, Madrid, Spain

Background/Purpose: The aim of this study was to evaluate the
chondrogenic potential of bone marrow mesenchymal stem cells (BM-MSCs)
grown on type I collagen and different concentrations of heparan sulfate (HS)
scaffolds and the quality of the neosynthesized cartilaginous tissue.

Methods: BM-MSCs were cultured on scaffolds for 16 and 30 days.
BM-MSCs were cultured in chondrogenic differentiation medium or DMEM
with 20% FBS (Fetal Bovine Serum), in both cases plus 100 nM PTHrP
(Parathyroid hormone-related protein). Chondrogenic differentiation and
neosythesized cartilage quality were evaluated by histochemical and immu-
nohistochemical analysis, transmission and scanning electron microscopy and
molecular biology techniques. Culture supernatants were collected every 3—4
days to determine collagen presence by Elisa assays.

Results: Isolated cells were able to proliferate on type I collagen and
various concentrations of HS scaffolds, showing high percentages of positiv-
ity for PCNA proliferation marker. Hematoxylin-eosin and Massonxs
trichrome stainings showed that BM-MSCs proliferated better when cultured
in chondrogenic medium than in growth medium (DMEM 20%). Stimulated
cells spread throughout the biomaterials in high percentage, showing a good
morphology at both times as well as a wide distribution of ECM. They
showed high percentages of positivity for safranin O, Toluidine Blue,
aggrecan and type II collagen. Degradation of biomaterials was gradual, as
fibers were replaced with ECM. Molecular analysis indicated the expression



of cartilage-characteristic genes, such as Col II and Sox9. Scanning and
transmission electron microscopy confirmed cell presence and ECM synthesis
after 16 and 30 days of culture. Cells showed a high number of distended
rough endoplasmic reticulum cisternae, electrodense vesicles and mitochon-
dria. Finally, culture supernatants analysis showed the release of collagen in
most of the time periods studied, confirming their differentiation and cartilage
ECM characteristic compounds.

Figure 1.  Analysis of BM-MSCs cultured over type I collagen and HS scaffolds
on chondrogenic medium: Histochemical and immunohistochemical staining after
16 days in culture (A-D); transmission electron microscopy analysis after 16 days
(E, F) and 30 days (G, H) in culture; scanning electron microscopy after 30 days in
culture (I-L). White arrows: cells. Black arrows: ECM.

Conclusion: Our data demonstrated that type I collagen and HS scaffolds
were optimal for BM-MSCs growth and differentiation towards
chondrocytes-like cells after both 16 and 30 days in chondrogenic medium.
Our scaffolds favour phenotypic maintenance of the differentiated cells and
synthesis of cartilage-like tissue. Acknowledgements.: Opocrin, S.P.A; CIBER
BBN CB06-01-0040; SAI-UDC; P. Esbrit (Fundacion Jiménez Diaz).

Disclosure: A. H. Martinez-Sanchez, None; C. Sanjurjo-Rodriguez, None; S.
Diaz-Prado, None; E. Muiiios, None; I. M. Fuentes, None; F. J. De Toro, None; J.
Bujan, None; F. J. Blanco, None.
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The Spatial Energy Expenditure Configuration and Possible Applica-
tions in an Experimental Model of Arthritis. Susanne Klatt' and Rainer H.
Straub®. 'Laboratory of Exp. Rheumatology and Neuroendocrine Immunol-
ogy, University Hospital, Regensburg, Germany, *University Hospital Re-
gensburg, Regensburg, Germany

Background/Purpose: An autoimmune response with differentiation and
proliferation of immune cells and the subsequent tissue-directed inflammatory
process in the symptomatic phase of the disease are very energy-demanding.
As recent calculations demonstrate, the activated immune system needs
approximately 20% of the basal metabolic rate. Thus, energy regulation and
cellular bioenergetics are of outstanding importance to serve a stimulated
immune system. During inflammation, particularly during the chronic process
of inflammation in long standing inflammatory diseases like rheumatoid
arthritis, a reallocation of energy-rich fuels to the activated immune system is
necessary in order to nourish the inflammatory process. Energy consumption
and, thus, ATP generation can be measured by studying the consumption of
oxygen. The energy expenditure in different organs at different time points
has never been investigated during immunization (the symptomatic phase of
the disease). We want to find out if, and how the energy expenditure in
different organs changes during the course of experimental arthritis.

Methods: A new technique termed “spatial energy expenditure configu-
ration (SEEC)” was developed to demonstrate bodily areas of high energy
demand. SEEC is based on removal of tissue during the course of arthritis,
and subsequent determination of oxygen consumption. For that purpose,
small weighed pieces of the respective organ with a size of 4 mm are placed
in 24-well multidishes with integrated oxygen sensors, which allows for
non-invasive detection of oxygen consumption in vitro. SEEC was estab-
lished in healthy control animals, arthritic animals and animals that underwent
prior sympathectomy. The model of type II collagen arthritis in DBA/1 mice
is used in order to develop an arthritic-specific SEEC. We determined the
oxygen consumption in spleen, thymus, draining lymph nodes, liver, kidney,
brain and knee joints during the course of experimental arthritis for 70 days.
The values are given in pwmol O,/I/h and refer to 4 mm sized pieces as
percentage of mouse weight.

Results: Concerning the draining lymphoid nodes, we were able to
observe a marked increase in oxygen consumption (200 %) during the course
of arthritis. Other investigated organs like liver or kidney decrease their
oxygen consumption (control vs. arthritic animals).

Conclusion: The SEEC technique enables us to identify locations of high
energy demand that are involved in the initiation and continuation of the
autoimmune process in an animal model of arthritis. We identified the
draining lymph nodes as target organ of the sympathetic nervous system,
which will be further investigated. The technique will be applied to other
chronic inflammatory disease models in order to detect further participating
organs.

Disclosure: S. Klatt, None; R. H. Straub, None.
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Human Chondrocyte Dedifferentiation Is Accompagnied by CD105
Endoglin Expression, ALK-1/Smad1/5 Phosphorylation and Leptin Pro-
duction - Stimulation by Prednisolone and Aldosterone Through the
Glucocorticoid Receptor. Olivier Malaise, Biserka Relic, Mustapha Zed-
dou, Edith Charlier, Florence Quesada Calvo, Sophie Neuville, Dominique de
Seny and Michel G. Malaise. GIGA Research - University of Liege - CHU
Liege, Liege, Belgium

Background/Purpose: Leptin, mainly produced by the adipose tissue
including fat neighboring the joint, is considered as pro-inflammatory in
osteoarthritis (OA). Normal cartilage does not express leptin, while OA
cartilage is a potential producer. We recently showed that joint derived-cells
such as synovial fibroblasts (SF), but also bone marrow mesenchymal stem
cells, were able to spontaneously produce leptin in vitro, strongly enhanced by
glucocorticoids (prednisolone and dexamethasone) involving the ALK-1/
Smad1/5 pathway as inducer and the ALK-5/Smad2 pathway as inhibitor. In
this work, we have tested isolated human chondrocytes (CH) for leptin, leptin
receptor (Ob-R) and balance ALK-5/Smad2 - ALK-1/Smadl/5, during
dedifferentiation process. Secondly, we have studied if the glucocorticoid
prednisolone and the mineralocorticoid aldosterone were able to induce leptin
and Ob-R expression as well as the involvement of the glucocorticoid receptor
(GR) or/and mineralocorticoid receptor (MR).

Methods: Humain CH were obtained during joint replacement. To detect
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surface antigens, cells were immunolabelled with the following anti-human
antibodies: CD90-APC, CD105-PE, CD73-PE and analysed on a FACS-
CANTO with the CellQuest software. Cells were stimulated with pred-
nisolone, aldosterone, mifepristone (GR inhibitor), spironolactone and epler-
onone (MR inhibitors) or TGF-B1. Leptin was determined by ELISA, while
Ob-R expression, Smad1/5 phosphorylation, Smad2 phosphorylation, ALK-1
and ALK-5 were determined by Western blot.

Results: 1. Primary (PCH) and dedifferentiated (DCH) chondrocytes
were similarly positive for CD90 (98.5% = 1.5 and 99.4% = 0.3, respec-
tively) and CD73 (84.9% = 24 and 98.9 * 0.2, respectively), whereas DCH
significantly increased their CD105 (endoglin) expression (33.7% = 21 and
68.6% * 17.8, P=0,004). 2. PCH did not produce leptin nor expressed Ob-R.
Opposite, DCH significantly expressed leptin and Ob-R. Both leptin and
Ob-R expressions were markedly induced by prednisolone. TGF-B1 signifi-
cantly downregulated prednisolone-induced leptin and Ob-R. With chondro-
cyte dedifferenciation, ALK-5/Smad2 phosphorylation was progressively
decreasing, while ALK-1/Smad1/5 phosphorylation was increasing. 3. Aldo-
sterone, as prednisolone, significantly induced leptin and Ob-R expression in
DCH, both stimulations significantly downregulated with the GR inhibitor
mifepristone, but not with MR inhibitors spironolactone and eplerenone.

Conclusion: 1. PCH expressed low levels of CD105 endoglin, exhibited
an ALK-5/Smad2 phosphorylation and did not produce leptin nor Ob-R 2. On
the contrary, DCH significantly increased their capacity to express CD105
endoglin, exhibited an ALK-1/Smad1/5 phosphorylation, and spontaneously
produced leptin and Ob-R. 2. Leptin and Ob-R expressions were inhibited by
TGF-B1, but markedly increased by the glucocorticoid prednisolone and the
mineralocorticoid aldosterone. 4. Prednisolone and aldosterone increased
leptin and Ob-R expressions through GR but not MR stimulation.

Disclosure: O. Malaise, None; B. Relic, None; M. Zeddou, None; E. Charlier, None;
F. Quesada Calvo, None; S. Neuville, None; D. de Seny, None; M. G. Malaise, None.
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Phosphodiesterase 4 Expression in Rheumatoid Arthritis Synovium and
Anti-Inflammatory Effects of Apremilast On Synovial Fibroblasts. Lei
Wu, Mary Adams, Stacey Parton and Peter Schafer. Celgene Corporation,
Summit, NJ

Background/Purpose: Apremilast (APR), a small molecule specific
inhibitor of phosphodiesterase 4 (PDE4), works intracellularly to modulate
pro- and anti-inflammatory mediator production in both immune and non-
immune cells. The expression pattern of the major PDE4 enzymes was
studied in rheumatoid arthritis (RA) synovium, in normal and RA synovial
fibroblasts (RASF), and the effects of APR on the production of major
destructive proteases by RASF were examined.

Methods: PDE4 protein expression was measured by semiquantitative
immunohistochemistry (IHC) in synovium from individuals with RA (n=3)
or normal controls (n=2). Quantitative analysis of PDE4 protein expression
in normal (n=3) and RASF (n=3) was conducted using an iCyte Laser
Scanning Cytometer. Gene expression in normal synovial fibroblasts (n=3),
RASF (n=3), peripheral blood mononuclear cells from RA (n=10) and
normal controls (n=10) was measured by qRT-PCR. RASF cell cultures
(n=3) were treated with 0.1-10 wM APR and then stimulated with 10 ng/mL
IL-1B, TNF-q, IL-17, or IL-6 for a total of 24 hours, then supernatants were
collected for analysis of matrix metalloproteinase (MMP)1, MMP13,
MMP14, and cathepsin K by ELISA.

Results: THC staining of synovial samples showed that, compared with
normal samples, the superficial synoviocytes and subsynovial histiocytes in
RA samples had more prevalent and more intense staining of PDE4A,
PDE4B, and PDE4D. PDE4B staining was slightly higher in fibroblasts from
RA patients than controls, while PDE4D staining was slightly lower. Laser
scanning cytometry of normal synovial fibroblasts and RASF showed similar
strong cytoplasmic staining of PDE4A in normal and RA samples. PDE4B
showed abundant cytoplasmic staining, with 45% higher staining in RASF
compared with controls (p<<0.01). PDE4D showed moderate to strong
cytoplasmic staining in normal samples, but 45% weaker expression in RASF
samples (p<<0.05). qRT-PCR analysis of PDE4A and PDE4B gene expres-
sion was similar in RASF and controls, but PDE4D gene expression was 60%
lower in RASF compared with controls (p<<0.01). In RASF cell cultures
stimulated with IL-13 or TNF-«, APR significantly inhibited MMP1 and
MMP14 production, while in the IL-17- or IL-6-stimulated cultures, no
significant inhibition of these proteases was observed.

Conclusion: Overall, PDE4 protein expression was stronger in RA vs.
normal synovium, largely due to increases in superficial synoviocytes,
subsynovial histiocytes, and lymphoplasmacytic cells. In RASF, there is a

shift in expression away from PDE4D toward PDE4B, and APR is capable of
inhibiting MMP production in response to the JAK-independent stimuli,
IL-1B and TNF-c. This study provides the preclinical rationale for using APR
in RA.

Disclosure: L. Wu, Celgene, 3; M. Adams, Celgene, 3; S. Parton, Celgene, 3; P.
Schafer, Celgene, 3.
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The Validity of the Diagnosis Inflammatory Arthritis in Primary Care.
Markus M.J. Nielen', Jennie Ursum', Frangois G. Schellevis®> and Joke C.
Korevaar'. 'NIVEL (Netherlands Institute for Health Services Research),
Utrecht, Netherlands, VU University Medical Centre, Amsterdam, Nether-
lands

Background/Purpose: Large population-based databases, such as elec-
tronic medical records (EMRs) from patients in primary care, are useful data
sources to investigate morbidity and health care utilization in patients with
chronic diseases. These databases make it possible to study large groups of
patients with the whole range of disease severity in a representative popula-
tion, including control groups. In many countries, general practitioners (GPs)
have a gatekeeper role for access to specialized care and therefore their EMRs
include a complete record of all morbidity of their patients using a uniform
methodology. Despite these advantages, EMRs include diagnoses which are
usually not validated. In this study we investigated the validity of the
diagnosis inflammatory arthritis (IA) in primary care based records.

Methods: Five general practices participating in the Netherlands Infor-
mation Network of General Practice (LINH) were visited to collect diagnostic
information. EMRs of 219 patients with a diagnostic code of IA (ICPC L88)
in the LINH database were systematically reviewed on additional character-
istics which are not routinely extracted for the LINH database: free text
regarding contacts, prescriptions, medical history, referrals and correspon-
dence with medical specialists. Based on coded and free text fields, all patient
were categorized in one of the following groups: 1) IA, 2) osteoarthritis (OA),
3) gout, or 4) other diagnosis. These results were used to develop selection
criteria to distinguish IA from non-IA in patients with all routinely available
information in the LINH database.

Results: From the 219 patients diagnosed as IA in the database, the
diagnosis IA was confirmed in 155 patients (70.8%), 18 patients were
classified with OA (8.2%), 12 patients with gout (5.5%) and 34 patients with
another diagnosis (15.5%). With these findings we developed selection
criteria to include IA patients solely based on coded fields, starting with a first
selection based on ICPC-code L88, followed by three sequential steps: 1) a
repeat prescription for a disease-modifying antirheumatic drug (DMARD) or
biological agent, 2) at least four contacts or one episode with a diagnostic
code for IA, combined with at least two prescriptions (excluding DMARDs/
biological agents) with the IA diagnostic code, and 3) age at diagnosis = 61
years. With these criteria it was not possible to distinguish between 1A and
OA patients with probable TA. Applying the selection criteria, resulted in a
group of 139 IA patients including 77,7% IA patients and 7,9% OA patients
with probable TA.

Conclusion: Based on additional diagnostic information, the diagnosis IA
from EMRs of patients in primary care is sufficiently valid when using the
proposed selection criteria. Since the group of IA patients still contain some
patients without an A related diagnosis, effects from studies with IA patients
in primary care could be underestimated.

Disclosure: M. M. J. Nielen, None; J. Ursum, None; F. G. Schellevis, None; J. C.
Korevaar, None.
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Comparison of Decision Rules for Identifying Patients with Rheumatoid
Arthritis (RA) in Administrative Healthcare Databases. John G. Hanly,
Kara Thompson and Chris Skedgel. Dalhousie University and Capital Health,
Halifax, NS

Background/Purpose: Identification of RA cases in administrative
healthcare databases is used to estimate disease frequency, healthcare utili-
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zation and cost for RA. However, the optimal methodology for achieving this
is unclear. Our aim was to examine and validate a variety of decision rules
which can be applied to administrative databases to identify patients with RA.

Methods: The study was conducted at a single academic medical center
and utilized administrative health care data from a geographic area of
approximately 1 million people who had access to a universal healthcare
system. A retrospective cohort study was performed through the Population
Health Research Unit at our institution and utilized data from existing
administrative databases. These included information on hospital discharges
and physician billings over a 10 year period. Each RA study subject was
matched by age and gender to randomly selected control subjects in the same
datasets but without a diagnosis of RA or other inflammatory arthropathies. A
total of 7 decision rules, some derived from previous studies, were applied to
the administrative data to identify RA cases. The sensitivity, specificity,
overall accuracy, positive (PPV) and negative (NPV) predictive values of
these rules was compared to the diagnosis of a rheumatologist in the academic
medical center as determined by chart review.

Results:
Sensitivity
(95% CI)

Specificity
95% CI)

Accuracy

Decision Rule 95% CI)

#1 MacLean 87.6(83.9,90.7)  34.0 (27.7.42.8) 719 (44.3, 64.0)
#2 MacLean/Lacaille ~ 77.7 (73.2,81.8) 583 (50.3,66.0)  72.0 (44.9, 59.9)
#3 Shipton 89.1(85.6,92.0)  38.0 (30.6,46.0)  74.0 (49.5, 69.1)

#4 Hospitalization
#5 Rheumatologist
#6 Combination
#7 Single admin

264 (22.1,31.1)
92.7(89.7,95.1)
94.8 (92.1, 96.8) 22.7(16.5,29.9)
96.6 (94.3,98.2) 17.8 (12.2, 24.5)

PPV (95% CI)

94.5 (89.8, 97.4)
31.9 (24.8, 39.6)

46.6 (30.7, 39.8)
74.7 (53.5,75.3)
734 (51.1, 77.1)
732 (52.9, 82.4)

Decision Rule NPV (95% CI)

#1 MacLean 76.1 (71.9, 80.0) 54.3 (44.3, 64.0)
#2 MacLean/Lacaille 81.5 (772, 85.4) 52.5 (44.9, 59.9)
#3 Shipton 77.3 (73.1, 81.1) 59.6 (49.5, 69.1)

91.9 (85.2,96.2)
763 (72.2, 80.1)
74.4(70.3,78.2)
73.6 (69.5, 77.4)

35.2 (307, 39.8)
65.0 (53.5,75.3)
64.9 (51.1, 77.1)
69.0 (52.9, 82.4)

#4 Hospitalization
#5 Rheumatologist
#6 Combination
#7 Single admin

Conclusion: The performance of decision rules for the identification of
RA cases in administrative healthcare databases in variable and should be
considered when comparing data across studies. This variability may also be
used to advantage in study design when, for example, either sensitivity or
specificity is the most critical issue for different population health research
questions.

Disclosure: J. G. Hanly, None; K. Thompson, None; C. Skedgel, None.
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Use of Health Plan Data to Assess Feasibility of Large Pragmatic Clinical
Trials in Rheumatoid Arthritis. Jeffrey Curtis', Lang Chen', Fenglon,
Xie', Jie Zhang', Kenneth G. Saag?®, Stacey Cofield®, Kevin L. Winthrop®,
Nicole C. Wright' and Elizabeth S. Delzell'. 'University of Alabama at
Birmingham, Birmingham, AL, *Univ of Alabama-Birmingham, Birming-
ham, AL, Univ of Alabama at Birmingham, Birmingham, AL, *Oregon
Health & Science University, Portland, OR

Background/Purpose: Large pragmatic clinical trials (PCTs) are increas-
ingly used to conduct comparative effectiveness research (CER). PCTs
typically have simple inclusion/exclusion criteria and hard outcomes (e.g.
hospitalized infection, death) but can be challenging to conduct due to the
large number of patients required. In the context of planning a safety PCT of
the live zoster vaccine in older rheumatoid arthritis (RA) patients receiving
anti-TNF therapy, we evaluated the use of various databases to assess the
feasibility of recruiting the 4,000 patients needed for the trial (based upon
sample size calculations required for 80% power) and to facilitate rheuma-
tology site selection.

Methods: Using multiple health plan and registry databases (e.g. 100%
sample of Medicare patients in 2009; younger RA patients enrolled in a
commercial insurance health plan), we identified RA patients age >= 50 on
the basis of physician diagnoses and receipt of received anti-TNF therapy in
the last 90 days of 2009. Extrapolations were made to estimate the prevalence
of anti-TNF use for patients whose pharmacy coverage data was not present
in the available databases.

These eligible individuals were linked to individual rheumatologists (e.g.
using National Provider Identification numbers) and cross referenced against
multiple sources of information (e.g. FDA 1572 registry, known participation
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in any U.S. RA registry or consortium) that ) that allowed identification of
rheumatologists with research experience. Rheumatologists were grouped
together into practices (offices) using billing information, and offices were
sorted by size based upon having the greatest to the least number of eligible
patients. The number of rheumatologist offices needed to fully recruit to the
needed sample size of 4,000 older RA patients on anti-TNF therapy was
plotted as a function of the hypothesized patient recruitment rate (e.g. 25%,
33%, 50%).

Results: More than 150,000 RA patients receiving anti-TNF therapy at
the end of 2009 were identified and grouped into the rheumatologists’ offices
at which they received care. The number of eligible RA patients was plotted
for the largest 100 rheumatologists’ offices (Figure, solid line). A majority of
the largest offices had evidence that they participated in research, as evidence
by the dotted line being almost superimposed with the solid line for the first
6000+ patients). Even with a participation rate that was < 30%, fewer than
40 rheumatologist offices with a prior history of clinical research would be
required in order to successfully recruit the proposed PCT.

§

:

——All Rheumatologists

:‘g

=+« Rheumatologists Who
Conduct Research
------ 100% Pt Recruitment

g

50% Pt Recruitment

33% Pt Recruitment

§ § § 8

25% Pt Recruitment

Number of Eligible RA Patients

o

CTETrFARASNARSASITISASREIC AR ARG DB E

__Number of Physician Offices

Conclusion: Large health plan and registry databases appear useful to
assess feasibility of large pragmatic trials and to assist in selection of
rheumatology sites with the greatest number of eligible patients. This novel
approach is applicable to trials with simple inclusion/exclusion criteria that
can be readily assessed in these data sources.

Disclosure: J. Curtis, Roche/Genetech, UCB< Centocor, Corrona,Amgen, Pfizer,
BMS, Crescendo, Abbott, 2, Roche/Genetech,UCB, Centocor, CORRONA, Amgen,
Pfizer, BMS, Crescendo, Abbott, 5; L. Chen, None; F. Xie, None; J. Zhang, None;
K. G. Saag, AHRQ, NIH/NIAMS, 2, Amgen;Abbott;Ardea:Lilly:Merck:Novartis:
Regeneron:Savient:URL, 5, NOF;ACR, 6; S. Cofield, Teva Neruoscience, Centocor
Ortho-Biotech Sves LLC, Medimmune, american Shoulder and Elbow Society, Con-
sortium of Multiple Sclerosis Centers, and Pythagorus, Inc, 5; K. L. Winthrop, Pfizer
Inc, 5, Pfizer Inc, UCB, Abbott, Amgen, 2; N. C. Wright, Amgen, 2; E. S. Delzell,
Amgen, 2.
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Accuracy of Canadian Health Administrative Databases in Identifying
Patients with Rheumatoid Arthritis Seen by Rheumatologists. Jessica
Widdifield', Sasha Bernatsky?, J. Michael Paterson®, Karen Tu®, Ryan Ng?,
J. Carter Thorne*, Janet E. Pope® and Claire Bombardier'. 'University of
Toronto, Toronto, ON, “Research Institute of the McGill University Health
Ctre, Montreal, QC, *Institute for Clinical Evaluative Sciences, Toronto, ON,
“Southlake Regional Health Centre, Newmarket, ON, *Western University of
Canada, St. Joseph’s Health Care, London, ON

Background/Purpose: In a predominantly universal single-payer health
system, Canadian health administrative data are a valuable tool and increas-
ingly used for research. Few studies have rigorously evaluated the accuracy of
administrative data for identifying patients with rheumatoid arthritis (RA).
The aim of this study was to validate administrative data algorithms to
identify RA in the Canadian province of Ontario.

Methods: We performed a retrospective chart abstraction study among a
random sample of 450 patients (unselected by diagnoses), from 18 rheuma-
tologists. Using rheumatologist-reported diagnosis as the reference standard,
the RA and non-RA patients were then linked to administrative data to
validate different combinations of physician billing diagnoses (P), hospital-
ization diagnoses (H) and pharmacy (drugs dispensed) data (Rx) to estimate
sensitivity, specificity, positive predictive value (PPV) and negative predic-
tive value (NPV) in differentiating RA from non-RA patients.

Results: 149 rheumatology patients were classified as RA and 301 as
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non-RA based on our reference standard definition. Most patients were
female (77% RA cases; 65% non-RA cases) and the mean (SD) age for RA
cases and non-cases was 62 (14) and 58 (17) years, respectively. Among
non-RA cases, the most prevalent diagnoses were osteoarthritis (45%),
seronegative spondyloarthropathies (19%) and connective tissue diseases
(19%). Test characteristics of selected algorithms tested are reported in
Table 1. Overall, using any physician-billing algorithms, sensitivity was very
high (94-100%). Specificity and PPV were modest to excellent and increased
when algorithms required multiple RA claims or claims by a specialist. There
was a slight increase in sensitivity and decrease in specificity and PPV as the
observation window for multiple billing diagnoses increased from 1 to 2
years. The addition of RA drugs (disease-modifying agents, biologics, or
systemic steroids) in our algorithm had little impact on sensitivity but
decreased both specificity and PPV.

Table 1. Test characteristics of selected algorithms

Algorithm Sensitivity (%) Specificity (%) PPV (%) NPV (%)

1 H ever 22 96 75 72

1 P ever 100 60 55 100

2 P in I year, any physician 98 77 68 99

2 P in 2 years, any physician 99 76 67 99

2 P in 3 years, any physician 99 75 66 99

3 P in 1 year, any physician 95 86 77 97

3 P in 2 years, any physician 97 82 73 98

3 P in 3 years, any physician 97 81 72 98

1 P ever by a specialist 99 77 68 100

2 Pin [ year at least 1 P by 98 83 74 99
a specialist

2 P in 2 years at least 1 P by 99 82 73 99
a specialist

2 P in 3 years at least 1 P by 99 81 72 99
a specialist

3 Pin | year at least 1 P by 95 88 80 97
a specialist

3 P in 2 years at least 1 P by 97 86 71 98
a specialist

3 P in 3 years at least 1 P by 97 85 77 98
a specialist

1 Hor3Pin 1 year at least 95 87 78 97
1 P by a specialist

1 Hor 3 Pin 2 years at least 97 85 76 98
1 P by a specialist

1 Hor 3 Pin 3 years at least 97 84 75 98
1 P by a specialist

1P AND 1 Rx 97 68 63 97

2P AND 1 Rx 97 77 70 98

H: Hospitalization code; P=physician diagnostic code; Specialist = rheumatologist, internal
medicine, orthopedic surgeon; Rx: oral corticosteroid, disease-modifying anti-rheumatic drug
(DMARD) or biologic.

Conclusion: This study has demonstrated the accuracy of administrative
data algorithms for identifying RA. We found that for RA patients that have
seen a rheumatologist, physician-billing algorithms are highly sensitive in
identifying these patients. Our findings suggest that pharmacy data do not
improve the accuracy in identifying RA. One potential limitation is that our
sample was drawn from rheumatology clinics, and thus our estimates may not
be generalizeable on the population level. However, ongoing work to validate
these algorithms in a random sample of 7500 patients from the general
population is being done to further support our findings.

Disclosure: J. Widdifield, None; S. Bernatsky, None; J. M. Paterson, None; K. Tu,
None; R. Ng, None; J. C. Thorne, None; J. E. Pope, None; C. Bombardier, None.
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A Validated Mathematical Model Using Electronic Health Records to
Identify Rheumatoid Arthritis Patients for Observational Studies. Aarat
M. Patel’, Ilinca D. Metes?, Larry W. Moreland®, Melissa Saul®, Stephen R.
Wisniewski* and Marc C. Levesque®. 'Univ of Pittsburgh Med Ctr/
Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, PA, “University of
Pittsburgh School of Medicine, Pittsburgh, PA, *University of Pittsburgh,
Pittsburgh, PA, “University of Pittsburgh, Graduate School of Public Health,
Pittsburgh, PA

Background/Purpose: To develop and validate a search algorithm with
a high specificity and sensitivity to 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
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 and specific words in physician notes). At each
step during the development and validation of the algorithm, patients were
classified by the algorithm into those likely or unlikely to have RA and
representative sets of these patient records were reviewed to determine
whether subjects met ACR/EULAR RA classification criteria.

Results: We initially analyzed the effect of the clinical setting (inpatient
vs. outpatient rheumatology clinic) on the identification of RA patients. For
inpatient subjects, there was a low PPV of a 714.0 ICD-9 code for the
identification of RA patients (39.0%) whereas for outpatient-rheumatology
subjects there was a high PPV of a 714.0 ICD-9 code for the identification of
RA patients (87.3%), (n=95, p<<0.0001; Fisher’s exact test). When the
records of outpatient-rheumatology patients with and without a 714.0 ICD-9
code were analyzed (N=400), the sensitivity, specificity, PPV and NPV of a
714.0 ICD-9 code was 98%, 88%, 87% and 98%, respectively. Using
recursive partitioning a 3 variable algorithm was identified 1.) 714.0 ICD-9
code, 2.) ratio of the words “rheumatoid arthritis” per rheumatology visit and
3.) ratio of “RA” per rheumatology visit improved the specificity for
identifying RA patients. The sensitivity, specificity, PPV and NPV of the
algorithm was 93%, 95%, 94% and 95%, respectively (n=400). Validation of
this algorithm with analysis of an additional 400 subjects produced similar
results (95%, 96%, 96%, 95%, respectively). Using this algorithm to analyze
all unique outpatient-rheumatology patients in the 2009 calendar year (n=
5,859) resulted in the identification of 1,495 RA patients. The final validation
step with a sample of these subjects (n=400) resulted in a sensitivity,
specificity, PPV and NPV of 93%, 96%, 93% and 96%, respectively.

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. This simple algorithm, which is now validated for an entire calendar
year, 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.

Disclosure: A. M. Patel, None; I. D. Metes, None; L. W. Moreland, None; M. Saul,
None; S. R. Wisniewski, None; M. C. Levesque, Genentech and Biogen IDEC Inc., 2,
UCB, 35, Crescendo, 5.
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A British Survey of Time to Presentation and Treatment of Rheumatoid
Arthritis in Subjects of Black and Minority Ethnic Origin. Sonia Pan-
chal', Ash Samanta', Arumugam Moorthy', Sawson Hayat’, Ira Pande’,
Adewale O. Adebajo® and Kuntal Chakravarty®. 'University Hospitals of
Leicester, Leicester, United Kingdom, *Nottingham University Hospitals,
Nottingham, United Kingdom, *Academic Rheumatology Group, D, Shef-
field, United Kingdom, “University of Bedfordshire Post Graduate Medical
School, Romford, United Kingdom

Background/Purpose: National guidelines mandate urgent referral of
rheumatoid arthritis (RA) for specialist treatment if more than three months
from symptom onset; initial combination therapy with disease modifying
anti-theumatic drugs (DMARDs) and only if not appropriate, monotherapy
with rapid escalation'. A national audit of patients with RA conducted by The
British Society for Rheumatology (BSR) showed that there were considerable
delays from symptom onset to referral, from referral to specialist review, and
initiation of DMARD therapy?. There were also wide variations regionally
and a perception that there may be a differential between black and minority
ethnic (BME) groups in terms of time of onset of symptoms to referral to a
specialist centre and starting DMARDs. This study aimed to investigate the
above features in centres that are geographically located within areas
containing a high BME population and to compare this with the white
Caucasian population.

Methods: Four centres were identified based on a high local BME
population. Data were collected prospectively for potential time delays in the
following areas: symptom onset to GP (general practice) consultation; GP to
specialist referral; referral to specialist review; diagnosis to DMARD treat-
ment, combination therapy, and biologic therapy. All consecutive BME and
Caucasian RA patients on DMARDS attending outpatient clinics were
included over an 8 week period.
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Results: In total 189 patients were analysed. 111 (59%) were Caucasian
vs. 78 (41%) BME ( 60 (77%) Asian, 2 (3%) Afro-Caribbean). 146 (77%)
were female with an average age between 50-59 years, and average disease
duration of 6—10 years. 30 (38%) of the BME group compared with 40 (36%)
of the Caucasian group had more than six-months time delay from symptom
onset to specialist referral. Time from referral to specialist review greater than
three months was 10 (13%) BME group vs. 21 (19%) Caucasian group. 16
(21%) BME group vs. 18 (16%) Caucasian group had a delay of more than
three months from diagnosis to initiation of DMARD therapy. Interestingly,
58 (74%) of the BME group had monotherapy in comparison to 79 (71%) of
the Caucasian group. 17 (22%) of the BME group had biologic therapy with
an average of 2-5 years post diagnosis, whilst 20 (18%) of Caucasians had
biologic therapy.

Conclusion: Our results importantly highlight a significant delay in time
from presentation and initiation of treatment for RA patients of BME origin.
There may be a range of ethnically specific culturally centred reasons for such
delay’. Culturally different migrant and non-migrant internal or national
minorities may inadvertently be subjected to indirect discrimination and
exclusion. It is paramount to gain a deeper understanding of potential
underlying cultural differences in order to educate and facilitate appropriate
healthcare and support within minority populations. The empowerment of
patients of minority communities through culturally appropriate health
education initiatives can encourage such persons to seek early medical advice
and treatment thereby promoting equity amongst diverse populations.

Disclosure: S. Panchal, None; A. Samanta, None; A. Moorthy, None; S. Hayat,
None; I. Pande, None; A. O. Adebajo, None; K. Chakravarty, None.
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5 Million Patients and Not 0.34% Is Worrisome: Burden of Rheumatoid
Arthritis in India Based On a Bone and Joint Decade India Community
Oriented Program for Control of Rheumatic Disease. Arvind Chopra’, R.
Ghorpade', S. Sarmukkadam?® VL Joshi', AJ. Mathews’, L. Gauri®, A.
Rahim®, K. Datta®, S. Chaturvedi’, B. Thakuria® A. Mahajan’, R. Singhlé, A.
Ghosh'', R. Handa'?, M. Saluja’, A. Venugopalan', V. Kunjeer', B. Paul’, S.
Pal’, K. Wangjam'®, T. Kumar'' and K. Mahendranath'. 'Center for
Rheumatic Diseases, Pune, India, >BIMC, Pune, India, *Government Medical
College Hospital, Trivandrum, India, *SP Medical College, Bikaner, India,
>Calicut Medical College, Calicut, India, ®*Advance Rheumatology Clinic,
Hyderabad, India, "FRCH, Pune, India, *Guwahati Medical College &
Hospital, Guwahati, India, °Government Medical College, Jammu, India,
'%Regional Institute of Medical Sciences, Imphal, Manipur, India, ''Institute
of Post Graduate Medical Education and Research, Kolkata, India, "> AIIMS,
New Delhi, India, *Rheumatology Clinic, Bangalore, India

Background/Purpose: The 1 % prevalence of RA Worldwide is a deep
rooted ancient dogma. None of the recent WHO ILAR COPCORD (Com-
munity Oriented Program for Control of Rheumatic Diseases) surveys
Worldwide support this contention (Best Pract Res Clin Rheumatol 2008;
22:583-604); Cuba & Mexico being exception (J Clin Rheumatol 2012;18:
167-69). COPCORD Bhigwan (India) reported (J Rheumatol 2002; 29:
614-21) an unusually high rural prevalence of RA 0.55% (ACR 1987) and
encouraged a country wide exploration. We now present the results of RA
prevalence in India.

Methods: We adopted the COPCORD Bhigwan model to complete non
random population surveys (Stage I) at 12 sites (Fig)as per standard
COPCORD methods (http://www.copcord.org); a cross sectional house to
house population screen to identify cases with current/past pain (phase I) and
evaluate (phase II) respondents for pain, impact, quality of life and rheuma-
tology evaluation (phase III). All patients were examined by rheumatologists.
51,741 populations qualified for the current analysis. The classification/
diagnosis was essentially clinical with minimal supporting investigations.
Indigenously designed Windows based program was used for a central data
entry and analysis using standard stat software.Data was further adjusted for
age-sex standardization to India census population 2001; 95% confidence
intervals shown in parenthesis. Site sample sizes, pain rates and prevalence of
several rheumatic disorders are submitted in another abstract.

Results: 198 patients (83% women) were classified as clinical RA. The
crude point prevalence was 0.38 (0.30, 0.44) and the adjusted rate was 0.34
(0.08, 0.79). The overall female to male ratio was 5:1. Patients were
distributed in various age groups (years); 2% in 15-24, 42% in 25-44, 40%
in 45-64, and 16% in 65+ age group. The adjusted prevalence rate of RA for
each of the survey sites is shown in the figure. Except for the prevalence of
0.8% in a site in the state of Rajasthan (West India), a large number of sites
in the rest of the country seem to be in the range 0.2 to 0.3%. However, even
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a low prevalence of 0.34% would mean that India (1.2 billion populations)
has probably 5 million patients.

COPCORD surveys are limited by lack of investigations and follow up. In
India, RA may be overestimated clinically because of a large pool of
seronegative inflammatory arthritis (RA mimics). COPCORD Pune (India)
reported a crude point prevalence of 0.45% RA which when reclassified as
per ACR 1987 criteria and further standardized was reduced to 0.19%
(J Rheumatol 2009; 36: 614-22).

We believe that the true prevalence of RA in India is likely to be even less
than 0.34% and that may bring some solace.
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Conclusion: Though the prevalence of RA 0.34% in India is several folds
less than the elusive 1% that has been taught for years, the burden of RA
nonetheless is extremely high and needs to be seriously addressed at a
national level.

Disclosure: A. Chopra, None; R. Ghorpade, None; S. Sarmukkadam, None; V.
Joshi, None; A. Mathews, None; L. Gauri, None; A. Rahim, None; K. Datta, None;
S. Chaturvedi, None; B. Thakuria, None; A. Mahajan, None; R. Singh, None; A.
Ghosh, None; R. Handa, None; M. Saluja, None; A. Venugopalan, None; V.
Kunjeer, None; B. Paul, None; S. Pal, None; K. Wangjam, None; T. Kumar, None;
K. Mahendranath, None.
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A Staggering Burden of Pain and Rheumatic Disorders in India: A
National Bone & Joint Decade India Community Oriented Program for
Control of Rheumatic Disease Survey 2006-2011. Arvind Chopra', R.
Ghorpade', S. Sarmukkadam? VL Joshi', AJ. Mathews®, L. Gauri®, A.
Rahim®, K. Datta®, S. Chaturvedi’, B. Thakuria®, A. Mahajan’, R. Singhlé, A.
Ghosh'!, R. Handa'?, M. Saluja’, A. Venugopalan', V. Kunjeer', B. Paul’, S.
Pal®, K. Wangjam'®, T. Kumar'', CP Rajendran'®, V. Gajalakshmi'* and K.
Mahendranath'>. Center for Rheumatic Diseases, Pune, India, °B J Medical
College, Pune, India, *Government Medical College Hospital, Trivandrum,
India, *SP Medical College, Bikaner, India, >Calicut Medical College,
Calicut, India, *Advance Rheumatology Clinic, Hyderabad, India, "FRCH,
Pune, India, ®Guwahati Medical College & Hospital, Guwahati, India,
°Government Medical College, Jammu, India, '’Regional Institute of Medical
Sciences, Imphal, Manipur, India, "nstitute of Post Graduate Medical
Education and Research, Kolkata, India, '>AIIMS, New Delhi, India, '*Ma-
dras Medical College, Chennai, India, “*ERC Unit, Chennai, India, "*Rheu-
matology clinic, Bangalore, India

Background/Purpose: The maiden COPCORD (Community Oriented
Program for Control of Rheumatic Diseases) population survey in village
Bhigwan (Pune) findings proposed a high burden of pain and arthritis in India
(J Rheumatol 2002; 29: 614-21). We carried out a national survey using
COPCORD Bhigwan fast track model.
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Methods: COPCORD population survey (Stage I) was completed in 3
parallel phases: 1(cross sectional house to house survey for demographics and
screening), 2 [record pain (human mannequin) and disability (validated
Indian HAQ), 3 (standard of care rheumatology evaluation). 12 volunteer
rheumatologists chose non-random sites (Fig) and survey sample as per
COPCORD diktat (http:/www.copcord.org). Population was essentially
screened for current (last 7 days) and/or past pain in joints or musculoskeletal
(MSK) soft tissues. Trained volunteers from the community completed
phases 1 & 2. The classification/ diagnosis were essentially clinical with
minimal supporting investigations. Indigenously designed Windows based
program was used for a central data entry and analysis using std stat software
(SPSS & Epi Info v6). Prevalence rates were age-sex standardized to India
census population 2001; 95% confidence intervals shown in parenthesis.
Response rate at all sites > 80%.

Results: 56,541 populations surveyed.16% (14.2, 18.3) self reported
MSK pain(current &/or past, any site); frequent sites-knee 8.5%, back 6.2%,
ankle/feet 3.8%,shoulder 3.2%, elbow 2.9%, hand/wrist 2.9%, neck 1.5%.
The frequency of pain at several sites and overall in rural was nearly twice
urban. Self reported MSK pain was the predominant ailment in the commu-
nity.
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Table shows the point prevalence of selected clinical disorders.

Prevalence

0.34 (0.08, 0.79)
0.22 (0.05,0.68)
0.23 (0.05,0.68)
0.03 (0.02, 0.05)

Disorder

Rheumatoid arthritis

Undifferentiated inflammatory arthritis
Seronegative Spondyloarthritis
Ankylosing Spondylitis

Osteoarthritis, any form 4.39 (3.30,5.61)
Osteoarthritis knee 3.34 (2.43, 4.47)
Gout 0.04 (0.03, 0.05)
Soft tissue rheumatism, any form 1.31 (0.77, 2.11)
11l defined symptoms, non specific arthralgias 4.25(3.23, 5.53)
Lupus & other connective tissue disorders 0.02 (0.01, 0.03)
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Conclusion: In this 1.2 billion population country, the prevalence of
MSK pain and several rheumatic disorders reported by this first ever national
COPCORD survey confers a huge burden in millions of patients and paves
way for a national prevention and control program.
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Disclosure: A. Chopra, None; R. Ghorpade, None; S. Sarmukkadam, None; V.
Joshi, None; A. Mathews, None; L. Gauri, None; A. Rahim, None; K. Datta, None;
S. Chaturvedi, None; B. Thakuria, None; A. Mahajan, None; R. Singh, None; A.
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The Burden of Early Arthritis in Latin America: Utility Analysis Using
Patient-Level Data From the Argentinian Consortium for Early Arthri-
tis. Christian A. Waimann', Gustavo Citera®, Hernan Maldonado Ficco?,
Oscar L. Rillo*, Mariana Benegas®, Rafael Cha;)arro del Moral®, Antonio
Catalan Pellet’, Anastasia Secco®, Lucila Marino”, Alberto Berman'®, Hora-
cio Berman'®, Ana Lucia Barbaglia'', Juan Carlos Marcos'?, Josefina
Marcos'?, Francisco Caeiro'®, Maria Haye Salinas', Ana C. Alvarez'®,
Enrique Soriano'®, Zaida Bedran'’, Sergio Paira'®, Federico Ceccato'®,
Gabriela Salvatierra'®, Ana Quinteros?®, Emilio Buschiazzo®' and Edson
Javier Velozo??. 'Instituto de Rehabilitacion Psicofisica, Buenos Aires, Ar-
gentina, ’Instituto de Rehabilitacion Psicofisica., Buenos Aires, Argentina,
Instituto de Rehabilitacion Psicofisica, Buenos Aires, Argentina, “Hospital
Tornt, Buenos Aires, Argentina, *Hospital Tornu, Buenos Aires, Argentina,
®CONAART, Argentina., Buenos Aires, Argentina, "Hospital Rivadavia,
Buenos Aires, Argentina, *Rivadavia Hospital, Buenos Aires, Argentina,
“Rivadavia Hospital, Buenos Aires, Argentina, '°Centro Medico Privado de
Reumatologia, Tucuman, Argentina, ''Hospital Padilla, Tucuman, Argen-
tina, '*Hospital San Martin, La Plata, Argentina, '*Hospital privado de
Cordoba, Cordoba, Argentina, "“Hospital Privado de Cordoba, Cérdoba,
Argentina, '*Hospital Privado, Cérdoba, Argentina, '®Hospital Italiano de
Buenos Aires, Buenos Aires, Argentina, '"Rheumatology Section, Hospital
Italiano de Buenos Aires, Buenos Aires, Argentina, '*Hospital Jose Maria
Cullen, Santa Fe, Argentina, '’Centro de enfermedades Reumaticas, San-
tiago Del Estero, Argentina, °Centro Integral de Reumatologia San Miguel
de Tucumén, San Miguel de Tucuman, Argentina, *'Hospital Sefior del
Milagro, Salta, Argentina, **Sanatorio Adventista del Plata, Entre Rios,
Argentina

Background/Purpose: Rheumatoid arthritis (RA) is estimated to be one
of the leading causes of non-fatal burden in the world. However, data from
developing countries including Latin America are limited, and the real burden
of inflammatory arthritis in this population is unknown. The aim of our study
was to evaluate the impact of disease activity on health-related quality of life
(HRQOL) using a large cohort of Argentinian patients with early inflamma-
tory arthritis.

Methods: We included patients with diagnosis of early RA (American
College of Rheumatology 1987 criteria) or undifferentiated arthritis (UA)
belonging to CONAART (Consorcio Argentino de Artritis Temprana -
Argentine Consortium for Early Arthritis). CONAART is a prospective
cohort of Argentinian patients with diagnosis of early arthritis (<2 years of
disease duration). Data are collected every 3 months, including Health
Assessment Questionnaire (HAQ), Clinical Disease Activity Index (CDAI)
and pharmaco-economic data. The generic EuroQoL (EQ-5D) was derived
from HAQ and patient’s visual analogue scale of pain using previously
validated regression models. Patients were stratified and compared according
to diagnosis and disease activity levels (CDAI). All comparisons were
adjusted for sex, age and comorbidities.

Results: We included 777 patients (RA=628; UA=149). Mean
follow-up 14.5 = 10.1 months (990 patients-year). Mean age was 48 = 14
years, 82% were female and disease duration was 8.6 = 6.3 months. On
baseline visit CDAI and HAQ were 24.6 = 14.4 and 1.2 = 0.9, respectively.
Mean EQ-5D score during follow-up was 0.74 = 0.13. No difference
regarding HRQL was observed between RA and UA (0.73 £ 0.12 and 0.75 £
0.13, respectively). EQ-5D showed a negative correlation with disease
activity (rho spearman=-0.74, p<<0.0001). Mean EQ-5D in patients in
remission was 0.91 £ 0.04, low disease activity=0.82 * 0.81, moderate
disease activity=0.72 = 0.09 and high disease activity=0.61 = 0.11 (Graph
1). Considering remission as the ideal situation, patients with early RA or UA
in low disease activity entail a disease burden of 0.07 (95%CI= 0.06 — 0.08)
quality-adjusted life-years (QALYs) after one year of follow-up. In similar
conditions, patients with moderate disease activity lose 0.17 (95%CI= 0.16—
0.18) QALYs, and those with high disease activity lose 0.28 (95%CI =
0.27-0.30) QALYs.



Graph 1. Health-related quality of life stratified by disease activity and diagnosis
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Conclusion: Regardless of the diagnosis of UA or RA, patients with early
inflammatory arthritis and active disease inflict a substantial disease burden.
The impact of arthritis in HRQL showed a linear relationship with disease
activity level. This remarks the importance of an early and aggressive
treatment in patient with this condition.

Disclosure: C. A. Waimann, Pfizer Inc, 2; G. Citera, Pfizer Inc, 2; H. Maldonado
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Marino, Pfizer Inc, 2; A. Berman, Pfizer Inc, 2; H. Berman, Pfizer Inc, 2; A. L.
Barbaglia, Pfizer Inc, 2; J. C. Marcos, Pfizer Inc, 2; J. Marcos, Pfizer Inc, 2; F.
Caeiro, Pfizer Inc, 2; M. Haye Salinas, Pfizer Inc, 2; A. C. Alvarez, Pfizer Inc, 2; E.
Soriano, Pfizer Inc, 2; Z. Bedran, None; S. Paira, Pfizer Inc, 2; F. Ceccato, Pfizer Inc,
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Role of Health Literacy in Population Estimates of Musculoskeletal
Disorders. Catherine L. Hill', Sarah L. Appleton?, Tiffany K. Gill®, Julie
Black?, Rima E. Rudd® and Robert J. Adams® 'The Queen Elizabeth
Hospital, Woodville, Australia, *University of Adelaide, Woodville South,
South Australia, Australia, *University of Adelaide, Adelaide, South Austra-
lia, Australia, Arthritis SA, Marleston, Australia, *Harvard School of Public
Health, Boston, MA

Background/Purpose: Disease diagnosis carries with it implications for
self care and for healthful action. Public health campaigns, for example, are
regularly launched to raise awareness of disease symptoms and new devel-
opments in medication and self management. In addition, self-report of
musculoskeletal conditions is often used to provide population prevalence
estimates and to determine disease burden and influence policy. However,
self-report of certain conditions such as rheumatoid arthritis (RA) and
osteoporosis are frequently inaccurate, suggesting that there is inadequate
communication to the patient of their diagnosis. Such errors have conse-
quences for treatment of those with musculoskeletal conditions, public health
planning, and public policy.

Purpose: To examine the association between functional health literacy
(FHL) and three commonly self-reported musculoskeletal conditions in a
South Australian representative population survey

Methods: A cross-sectional random population survey was conducted in
2008 of 2824 participants aged 15 years and over, using an interviewer-
administered questionnaire. Functional health literacy was measured using
the Newest Vital Sign (scored as inadequate FHL (score 0-1), at risk
of inadequate FHL (2-3) and adequate FHL (4-6)). Participants were also
asked about self-reported medically diagnosed arthritis (including subtype;
rheumatoid arthritis, osteoarthritis, ‘other’, ‘don’t know”), gout, and osteo-
porosis. Multiple logistic regression was performed using adjustment for age
and sex.

Results: Of the 2824 participants, the prevalence of self-reported
medically-diagnosed arthritis, gout and osteoporosis were 25.2%, 4.9% and
5.6%, respectively. The prevalence of those at-risk for inadequate FHL was
24.0% and of a high likelihood of inadequate FHL was 21.0%. However, over
50% of respondents with arthritis or gout had at risk or inadequate FHL,
increasing to 70% of those self-reporting osteoporosis. After adjustment for
age and sex, respondents in the arthritis subgroup of ‘don’t know’, and
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self-reported osteoporosis were significantly more likely to have inadequate
FHL than the general population (Table 1).

Table 1. Associations of musculoskeletal conditions with limitations in func-
tional health literacy.

At risk or inadequate

FHL Inadequate FHL
% (n) Adjusted* % (n) Adjusted*

All arthritis

No 41.0% 1.00 18.1% 1.00

Yes 56.9% 1.14 (0.93-1.38) 29.4% 1.01 (0.81-1.27)
Arthritis type

No arthritis 41.0% 1.00 18.1% 1.00

OA 51.0% 0.77 (0.58-1.02) 26.9% 0.81 (0.59-1.13)

RA 58.2% 1.46 (1.01-2.14) 22.4% 0.82 (0.52-1.29)

“don’t know” type 65.0% 1.58 (1.18-2.13) 37.5% 1.47 (1.08-2.00)

other 40.6% 0.71 (0.34-1.50) 18.2% 0.63 (0.24-1.65)
Gout

No 44.3% 1.00 20.3% 1.00

Yes 59.1% 0.96 (0.66-1.41) 35.5% 1.09 (0.74-1.62)
Osteoporosis

No 43.5% 1.00 19.5% 1.00

Yes 70.3% 1.67 (1.15-2.44) 42.1% 1.62 (1.13-2.33)

*Adjusted for age and sex

Conclusion: This cross sectional population survey indicates a substantial
burden of low health literacy amongst people with musculoskeletal disease in
the general population. Those participants who ‘don’t know’ the type of
arthritis or who self-report osteoporosis are more likely to have poor FHL,
suggesting that inadequate health literacy may influence communication and
understanding of musculoskeletal diagnoses. This has implications for pro-
vider patient communication, individual health care, population estimates of
musculoskeletal disease, and for the potential impact of public health
messages.

Disclosure: C. L. Hill, None; S. L. Appleton, None; T. K. Gill, None; J. Black, None;
R. E. Rudd, None; R. J. Adams, None.
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Clinical Implication of Rheumatoid Factor Formation According to
Various Hepatitis B Virus Infection Status and Vaccination. Sang Tae
Choi', Hyun Woong Lee', Jung-Soo Song?, Soo Kon Lee® and Yong-Beom
Park®. 'Chung-Ang University School of Medicine, Seoul, South Korea,
“Chung-Ang University College of Medicine, Seoul, South Korea, *Yonse
University College of Medicine, Seoul, South Korea

Background/Purpose: Rheumatoid factor (RF) is produced as a result of
polyclonal B cell activation, but the reasons for its production are still
unknown. RF positivity can be seen in several diseases other than rheumatoid
arthritis (RA), such as other rheumatic diseases and viral infection as well as
in normal individuals. It was reported that RF was present in hepatitis B virus
(HBYV) infection. However, the types of antigens or antibodies of HBV and
the hepatitis B viral load that play an important role in the development of RF
remain obscure. In this study, we investigated the RF positive rates and titers
of RF according to various HBV infection status and vaccination, and the
relationship between the titers of RF and serum HBV DNA levels in HBV
endemic areas.

Methods: The subjects were 13,670 individuals who visited the Sever-
ance Hospital Health Promotion Center in Seoul, Korea, for routine health
check-up from January 2004 to December 2004. The samples were tested for
RF (IgM type) and HBV infection by screening for the presence of HBsAg,
anti-HBs (IgG type), and anti-HBc (IgG type). The HBeAg, anti-HBe (IgG
type), and HBV DNA were analyzed in subjects positive for HBsAg. The RF
positive rates and the titers of RF were evaluated based on the presence of
each HBV viral marker, and correlation between the titers of RF and the
serum HBV DNA levels was assessed.

Results: RF was positive in 3.5% of all subjects, and HBsAg was positive
in 4.3%. HBsAg was positive in 21.7% of RF positive subjects. The HBsAg
positive group had higher RF positive rate than negative group (17.5% vs
2.9%, p < 0.001). The RF positive rate was lower in those who had anti-HBs
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after HBV vaccination than in HBsAg positive subjects (2.7% vs 17.5%, p <
0.001). Among HBsAg positive subjects, the RF positive rate in the anti-HBs
positive group was higher than that in the anti-HBs negative group (30.3% vs
16.8%, p = 0.047). However, there was no significant difference in the RF
positive rate between the anti-HBc positive and negative groups, and HBeAg
positive and negative groups. In multiple logistic regression analysis, the RF
positive rate was increased in positive HBsAg (PR = 7.82, 95% CI 5.74 to
10.67, p < 0.001), female sex (PR = 1.21, 95% CI 1.01 to 1.46, p = 0.042)
and older age (PR = 1.01, 95% CI 1.001 to 1.019, p = 0.027). Among the
RF positive patients, the titer of RF in HBsAg positive patients were higher
than those in HBsAg negative patients (159.7 £ 217.1 IU/mL vs 83.0 =
179.2 IU/mL, p = 0.001). However, there were no significant differences in
the titer of RF between anti-HBc positive and negative groups, and between
HBeAg positive and negative groups. The load of HBV DNA may be closely
correlated with the titer of RF in patients with chronic hepatitis B (» = 0.508,
p = 0.005).

Conclusion: HBV infection is an important cause of the false positive RF
in HBV endemic area. Especially hepatitis B viral load may be associated
with the titer of RF. Therefore, HBV vaccination may decrease the risk of RF
formation.

Disclosure: S. T. Choi, None; H. W. Lee, None; J. S. Song, None; S. K. Lee, None;
Y. B. Park, None.
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The Association Between Silica and the Risk of Anti-Citrullinated
Protein Antibody Positive RA in the Malaysian and Swedish Epidemio-
logical Investigation of Rheumatoid Arthritis Studies. Abgariyah Yahya',
Camilla Bengtsson', Lars Klareskog?, Chun Lai Too®, Shahnaz Murad* and
Lars Alfredsson'. 'Institute of Environmental Medicine, Karolinska Institu-
tet, Stockholm, Sweden, *Karolinska Institute, Stockholm, Sweden, *Karo-
linska Institutet, Stockholm, Sweden, “Institute for Medical Research, Kuala
Lumpur, Kuala Lumpur, Malaysia

Background/Purpose: Silica exposure has been associated with an
increased risk of developing ACPA+ (anti-citrullinated protein antibody)
RA, especially among smokers (1). These findings were based on a Caucasian
population. In this study we aimed at examining the association between silica
exposure (and its interaction with smoking) and the risk of ACPA+ RA in an
Asian population. In addition, we examined possible interaction between
silica exposure and the major genetic risk factor for ACPA+ RA, i.e. the
HLA-DRBI shared epitope (SE) alleles, in both a Caucasian and an Asian
population.

Methods: Data from the Malaysian EIRA (MyEIRA) and its sister study,
the Swedish EIRA study were used. In total, 149 incident cases and 213
controls from MyEIRA and 823 incident cases and 1161 controls from EIRA,
all men, were included. Self-reported silica exposure, defined as exposure to
stone dust, rock drilling or stone crushing were taken into consideration.
Smoking was defined as ever/never cigarette smokers. We examined the
association between exposure to silica with the risk of ACPA+ RA, by
calculating odds ratios (OR) with 95% confidence intervals (CI), using
logistic regression. All analyses were adjusted for age and residential place.
Interaction was evaluated by calculating the attributable proportion (AP) due
to interaction and its 95% confidence interval (CI).

Results: In MyEIRA, an increased risk of ACPA+ RA (OR=2.88,
95%CI 1.02-8.14) was observed among those exposed to silica. Ever
smokers exposed to silica had a particularly high risk of ACPA+ RA (OR=
8.27, 95%CI 1.64-41.44), compared with never smokers not exposed to
silica. No association was found regarding ACPA- RA. When data from both
studies were combined, we found that silica-exposed individuals with SE
alleles had almost eleven times higher risk of ACPA+RA however the
interaction was insignificant (AP=0.27, 95%CI -0.09-0.64).

Conclusion: Silica exposure in combination with smoking among men
increased the risk of ACPA+ RA in an Asian population. These data extend
previous results based on a Caucasian population reported from the Swedish
EIRA study (1). In the combined analyses of these studies, there was an
indication of interaction between silica and SE, though it was insignificant.
We believe that this finding strengthen the hypothesis of modifiable lung
exposure and risk for ACPA+ RA.

Reference

1. Patrik et al., Silica exposure among male current smokers is associated with a
high risk of developing ACPA-positive rheumatoid arthritis. Ann Rheum Dis, 2010.
69: p.1072-1076.
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Use of Moist Snuff and the Risk of Developing Rheumatoid Arthritis;
Results From the Swedish Epidemiological Investigation of Rheumatoid
Arthritis Study. Lars Alfredsson', Lars Klareskog” and Camilla Bengtsson'.
Institute of Environmental Medicine, Karolinska Institutet, Stockholm,
Sweden, “Karolinska Institute, Stockholm, Sweden

Background/Purpose: Smoking is the major known environmental risk
factor for RA, and notably this risk factor is exclusively seen in ACPA-
positive RA. Whether this increased risk is due to nicotine or other substances
of inhaled tobacco smoke is unclear. Smokeless tobacco contains nicotine and
is often used as an alternative to smoking. The role of smokeless tobacco in
the etiology of RA has to date only been reported from a Swedish study based
on male construction workers, where no association was observed between
the use of moist snuff and the risk of RA'. However, whether smokeless
tobacco is related to the ACPA-positive or ACPA-negative RA remains to be
elucidated. In this report we aimed at investigating the association between
the use of moist snuff and the risk of RA, and if this exposure has different
impact on ACPA-positive and ACPA-negative disease.

Methods: Data from EIRA (Epidemiological Investigation of Rheu-
matoid Arthritis), a population-based case-control study from Sweden, was
used. In total, information from1962 incident cases and 2247 randomly
selected controls (matched on age, sex and residency), aged 18-70 years,
was analysed. Ever, current and past moist snuff users were compared with
never users. We calculated odds ratios (OR) with 95% confidence intervals
(CI) for RA overall and the ACPA-positive and ACPA-negative subsets, by
means of unconditional logistic regression models. All analyses were adjusted
for age, sex, residency, pack-years of cigarette smoking and alcohol con-
sumption.

Results: In total, 254 (13%) cases were ever moist snuff users compared
with 290 (13%) controls, resulting in an odds ratio of 1.0 (95% CI 0.8-1.2).
When exposure to moist snuff was analysed in relation to the incidence of
ACPA-positive and ACPA-negative disease, no associations were observed.
Furthermore, neither current nor past moist snuff use was related to the risk
of RA, or the two sub-groups of the disease.

Conclusion: The use of moist snuff was not associated with RA risk,
neither with regard to ACPA-positive nor ACPA-negative RA. The increased
risk of RA associated with smoking may thus not be due to nicotine.

1. Carlens C, et al: Smoking, Use of Moist Snuff, and risk of chronic inflammatory
diseases. Am J Respir Crit Care Med. 2010;181:1217-22

Disclosure: L. Alfredsson, None; L. Klareskog, None; C. Bengtsson, None.
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Serum Inflammatory Biomarkers Correlated Stronger with a Panel of
Serum Steroid and Pituitary Hormones in a Cohort of Pre-Rheumatoid
Arthritis (pre-RA) Than in Non-RA Control (CN) Subjects. Alfonse T.
Masi', Kevin B. Elmore', Azeem A. Rehman', Jean C. Aldag' and Robert T.
Chatterton®. "University of Illinois College of Medicine at Peoria, Peoria, IL,
*Northwestern University, Chicago, IL

Background/Purpose: Inflammatory cytokines influence steroid hor-
mone production in tissue culture and affect serum levels and synovial fluid
of active RA patients. Inflammatory biomarker and hormonal network
correlations were compared in this nested prospective study of pre-RA and
CN subjects, to identify differences in their associations prior to clinical RA
onset.

Methods: Residents of Washington County, MD (21,061: 12,381 F,
8,680 M) enrolled in the Project CLUE cohort in 1974 and donated serum
samples. After 3 to 20 (median 11) years, 54 cohorts were diagnosed
ACR-definite RA (36 F, 18 M). Each pre-RA was matched on entry features
with 4 non-RA (216 total: 144 F, 72 M) cohort members. Stored (—70 °C)
sera were available on most subjects for assays of a comprehensive panel of
8 inflammatory markers, 15 steroids in women, and 8 in men. CRP and
ASAA were assayed (mg/L) by high sensitivity ELISA at Boston University
using reagents provided by Hemagen. A subset of female CRP assays was
done by a modified-membrane ELISA method (mg/L) at Northwestern
University (NWU). Quantikine cytokine assays (pg/mL) were done at



Specialty Laboratories, Inc., Santa Monica, CA, using reagents from R & D
Systems, Inc. Cytokine assays included: IL-13; IL-6 (F only); TNF-a;
IL-1re; sSTNF-R1 and IL-2sRa. A panel of 15 steroids in women and 8 in
men were tested by immunoassay methods in a hormone research laboratory
at NWU. First, histograms of pre-RA vs CN immunomarkers and hormonal
values, stratified by entry pre- vs post-menopausal and sex status, were
compared to identify range differences (p<<0.050). Next, matrix correlation
tables of 8 inflammatory biomarkers and 18 hormones, and their P-P ratios
(18 F, 8 M) were constructed using log-transformation and analyzed by age-
and sex-adjusted partial Pearson (r,) and unadjusted rank order Spearman
(tho) methods to identify subject group differences (p<<0.050). Principal
component analysis (PCA) was performed on 148 subjects having values on
8 hormones, 6 immunologic markers, sex, entry age, and the study group
variable (CN vs pre-RA).

Results: Among 225 total subjects with at least one paired immunologic
and hormonal (I-H) test (46 pre-RA, 179 CN), 6 significant differences in
correlations (deltas) were found, all stronger in the pre-RA vs CN (Table).
PCA on 148 total subjects yielded 6 components, explaining 71.7% variance,
which may be labeled as: (1) male sex-related hormones and STNF-R1
(22.9%); (2) precursor hormones and estradiol (18.0%); (3) IL-18 and IL-1re
(10.2%); (4) cortisol, TNF-c, and entry age (7.7%); (5) CN vs pre-RA
(6.9%), and (6) IL-2sRa (6.1%).

CN Correlations

Differences Found in ~ Pre-RA Correlations Delta p
Correlations r, p n r, p n values
CRP x Prolactin 0.413 0.005 46 0.047 0539 179 0.021
ASAA x 17-OH Preg  0.303 0.091 34 —0.097 0295 120 0.042
ASAA x Estradiol 0.631 <0.001 31 0.086 0370 114 0.001
IL-1B x Testosterone  0.410 0.010 41 —0.041 0.630 143 0.009
IL-1px Cortisol 0.295 0.068 41 —0.065 0.438 146 0.043
IL-2sRa x LH —-0.339 0.043 38 0.103  0.234 137 0.016

Conclusion: Stronger correlations of inflammatory biomarker and hor-
monal panels were found in pre-RA than in CN, and PCA indicated CN vs
pre-RA as an independent component. These new data may lend support to a
concept of neuroendocrine-immune dysregulation preceding clinical onset of
RA, which deserves further investigation.

Disclosure: A. T. Masi, None; K. B. Elmore, None; A. A. Rehman, None; J. C.
Aldag, None; R. T. Chatterton, None.
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Pre-Rheumatoid Arthritis (pre-RA) Subjects Had a Minority Excess
with Clearly Low Serum Cortisol Levels and Females Had Lower Mean
Androstenedione Levels Than Control (CN) Cohorts in Analysis of a
Large Panel of Serum Steroids and Pituitary Hormones. Alfonse T.
Masi', Kevin B. Elmore!, Azeem A. Rehman', Jean C. Aldag1 and Robert T.
Chatterton®. 'University of Illinois College of Medicine at Peoria, Peoria, IL,
*Northwestern University, Chicago, IL

Background/Purpose: Low serum DHEAS may predispose a minority
of premenopausal women to RA. A comprehensive panel of serum steroids,
their related product-to-precursor (P-P) ratios and pituitary hormones has not
been reported in pre-RA vs non-RA control (CN) subjects. This nested
case-control prospective study permitted such comparison to assess adrenal
and gonadal hormone alterations prior to clinical onset of RA.

Methods: Residents of Washington County, MD (21,061: 12,381 F,
8,680 M) enrolled in the Project CLUE cohort in 1974 and donated serum
samples. After 3 to 20 (median 11) years, 54 cohorts were diagnosed
ACR-definite RA (36 F, 18 M). Each pre-RA was matched on entry features
with 4 non-RA (216 total: 144 F, 72 M) cohort members. Stored (—70 °C)
sera were available on most subjects for assays of a comprehensive panel of
hormones (15 F, 8 M) by immunoassay methods in a Northwestern Univer-
sity research laboratory. Histograms were compared of pre-RA vs CN
hormonal levels and P-P ratios, stratified by entry pre- vs post-menopausal
and sex status, to identify range differences (p<<0.050). Hormonal correlations
were also compared on age-adjusted, log-transformed values by partial
Pearson and by Spearman methods. Principal component analysis (PCA)
included 8 hormonal values, entry age, sex, and the study group variable (CN
vs pre-RA).

Results: In 54 total pre-RA, 6 (11%) had abnormally low cortisol (< 120
nmol/L) levels vs 2 (0.93%) of 215 CN (p = 0.001). The respective P-P ratio
of cortisol product to deoxycortisol precursor did not differ between study
groups, or the preceding hydroxylated steroid P-P ratios. In females, mean
(SEM) androstenedione (A4A) level (nmol/L) was 2.01 (0.44) in 28 pre-RA
vs 3.52 (0.30) in 108 CN (p = 0.017). The lower A4A level in pre-RA was
consistent with a lower ratio of < 0.700 for the A4A product to 17-OH
progesterone precursor, found in 61% of pre-RA vs 34% of CN (p = 0.031).
PCA of 11 variables yielded 4 components, explaining 75.2% of total
variance: (1) sex and male-related hormones (30.2%); (2) precursor hor-
mones, entry age, and estradiol (25.0%); (3) cortisol (10.5%), and (4) CN vs
pre-RA (9.5%).

Principal Component Analysis: Factors and Loadings of 182 Subjects
Component # 1 Component # 2 Comp t#3 Comp t#4

Factors  Loading  Factors Loading Factor Loading Factor Loading
Sex 0.950 A4A 0.816 Cortisol 0.876 CN_RA 0.911
Testosterone  0.919 DHEA 0.715
DHEAS 0.846 17-OH Prog. 0.711

17-OH Preg.  0.632
Entry Age -0.586
Estradiol 0.537

Conclusion: An excess minority of pre-RA had deficient cortisol levels,
females had lower mean androstenedione than CN, and PCA identified
cortisol and the CN vs pre-RA variable as independent components, findings
which deserve further investigation.

Disclosure: A. T. Masi, None; K. B. Elmore, None; A. A. Rehman, None; J. C.
Aldag, None; R. T. Chatterton, None.
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Increased Prevalence of Hypothyroidism Preceding Rheumatoid Arthri-
tis - an Epidemiological Study. Anne M. Kerola', Tuomo Nieminen?,
Markku J. Kaugp?, Hannu Kautiainen®, Kari Puolakka®, Lauri J. Virta® and
Tuomas Kerola®. 'Medical School, University of Helsinki, Helsinki, Finland,
“Division of Cardiology, Helsinki University Central Hospital, Helsinki,
Finland, *Department of Internal Medicine, Piijit-Hime Central Hospital,
Lahti, Finland, *Unit of Primary Health Care, Kuopio University Hospital,
Kuopio, Finland, *Department of Medicine, South Karelia Central Hospital,
Lappeenranta, Finland, ®Research Department, the Social Insurance Institu-
tion, Turku, Finland

Background/Purpose: Rheumatoid arthritis (RA) is associated with a
wide set of comorbidities, including several autoimmune diseases such as
autoimmune thyroiditis, which is a common cause of hypothyroidism.
Whether the prevalence of hypothyroidism is elevated during the preclinical
phase of RA when several autoimmune processes are already activated is not
yet known. The aim of the study was to compare the prevalence of
hypothyroidism among RA patients and non-RA-subjects at the time of RA
diagnosis, and to determine whether the risk of hypothyroidism varies by age
at the onset of RA, or by sex or rheumatoid factor (RF) status.

Methods: We identified 7,209 incident RA patients diagnosed between
January 2004 and December 2007 from a Finnish nationwide register of
special reimbursements for medication costs. The presence of hypothyroidism
was identified from the same register based on special reimbursement
decisions for thyroxine substitution. The prevalence of hypothyroidism at the
onset of RA was compared to that of an age- and sex-matched Finnish
population, and a standardized rate ratio (SRR) for hypothyroidism was
calculated.

Results: The SRR for hypothyroidism preceding RA was 1.51; 95%
confidence interval (CI): 1.35-1.67. The SRR was highest among younger RA
patients, the excess prevalence of hypothyroidism decreasing steadily and
wearing off among patients who were older at the time of diagnosis (Figure).
The SRR for hypothyroidism was almost 2.5 among women between 20 and
49 years of age at RA diagnosis. The absolute prevalence of hypothyroidism,
however, increased with age as it does in the general population. The SRR
was similar between RF-positive and RF-negative patients: 1.46 (95% CI:
1.27-1.66) and 1.61 (95% CI: 1.34-1.91), respectively. Sex also did not
modify the SRR point estimates, although the results did not reach statistical
significance among men.
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Figure. The standardized rate ratios (SRR) of hypothyroidism according to sex
and age among 7,209 RA patients at disease onset compared with their age- and
sex-matched non-RA equivalents. 95% confidence intervals are shown with whis-
kers.

Conclusion: The prevalence of hypothyroidism is already increased
among RA patients at the disease onset, especially among young women.
This calls for attention to screening for hypothyroidism in younger RA
patients. Furthermore, the clinician should be mindful of the possibility of RA
as the underlying cause of joint symptoms in young female patients with
hypothyroidism.

Disclosure: A. M. Kerola, None; T. Nieminen, None; M. J. Kauppi, None; H.
Kautiainen, None; K. Puolakka, None; L. J. Virta, None; T. Kerola, None.
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Cardiovascular Comorbidities Antedating the Diagnosis of Rheumatoid
Arthritis. Anne M. Kerola', Tuomas Kerola?, Markku J. Kauppi®, Hannu
Kautiainen®, Lauri J. Virta*, Kari Puolakka® and Tuomo Nieminen®. 'Med-
ical School, University of Helsinki, Helsinki, Finland, *Department of
Internal Medicine, Piijat-Hame Central Hospital, Lahti, Finland, *Unit of
Primary Health Care, Kuopio University Hospital, Kuopio, Finland, “Re-
search Department, the Social Insurance Institution, Turku, Finland, *Depart-
ment of Medicine, South Karelia Central Hospital, Lappeenranta, Finland,
®Division of Cardiology, Helsinki University Central Hospital, Helsinki,
Finland

Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflamma-
tory disease associated with increased cardiovascular morbidity. Evidence
suggests that RA patients are at an increased risk of coronary heart disease
(CHD) early in the disease process. Whether the risk of CHD is elevated
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before the onset of RA symptoms remains to be ascertained. The aim of the
study was to assess the prevalence of CHD, chronic hypertension and chronic
congestive heart failure among incident RA patients at the time of diagnosis
in comparison to age- and sex-matched non-RA-subjects. Furthermore, the
impact of age at the onset of RA as well as sex and the presence of rheumatoid
factor (RF) on the risk of cardiovascular diseases was evaluated.

Methods: A cohort of 7,209 incident RA patients diagnosed between
January 2004 and December 2007 was identified from a Finnish nationwide
register of special reimbursements for medication costs. The presence of
cardiovascular diseases antedating the reimbursement decision for RA was
identified from the same register. The prevalence of cardiovascular comor-
bidities at RA diagnosis was compared to the general Finnish population, and
a standardized rate ratio (SRR) for each cardiovascular disease was calcu-
lated.

Results: The risk of having CHD at RA diagnosis was slightly elevated,
the SRR being 1.10 (95% confidence interval [CI]: 1.01-1.20). Patients who
were younger at the onset of RA had a trend towards a higher CHD rate ratio
than older patients, although the risk was not significantly elevated in most
age subgroups (Figure). The CHD rate ratio was essentially similar irrespec-
tive of RF status - 1.15 (95% CI: 1.00-1.32) among RF-negative and 1.08
(95% CI: 0.97-1.19) among RF-positive patients. The SRR of chronic
hypertension was significantly increased only among the RF-negative RA
cases (1.19, 95% [95% CI: 1.10-1.30]). The prevalence of chronic congestive
heart failure did not differ between the incident RA patients and the general
population.
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Figure. The standardized rate ratios (SRR) of CHD among 7,209 patients at the
onset of RA according to sex and age (with 95% confidence intervals).

Conclusion: The CHD rate ratio is already augmented in RA patients
at disease onset; the increase is more pronounced among younger patients
and similar between RF-positive and RF-negative patients. The findings high-
light the importance of early prevention of atherosclerosis regardless of RF
status.

Disclosure: A. M. Kerola, None; T. Kerola, None; M. J. Kauppi, None; H.
Kautiainen, None; L. J. Virta, None; K. Puolakka, None; T. Nieminen, None.
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The Presence of Asymptomatic Carotid Plaques in Patients with Inflam-
matory Joint Disease Results in Inadequate Treatment to Lipid Targets
in Cardiovascular Disease Prevention. Anne G. Semb', Silvia Rollefstad?,
Inge C. Olsen?, Desiree van der Heijde® and Tore K. Kvien®. 'Diakonhjem-
met Hospital, Olso, Norway, “Diakonhjemmet Hospital, Oslo, Norway,
*Leiden University Medical Center, Leiden, Netherlands

Background/Purpose: The prevalence of asymptomatic carotid plaque
(a-CP) is high in patients with inflammatory joint disease (IJD). Patients with
a-CP should receive intensive lipid lowering (LL) treatment in cardiovascular
prevention. Our aim was to evaluate presence of a-CP, if CV risk calculators
predict presence of a-CP in patients with 1JD and if optimizing cut off points
in various risk calculators will improve this prediction.

Methods: We performed CV risk stratification in patients with [JD (n=
345), [rheumatoid arthritis (RA) (n=210), ankylosing spondylitis (AS)
(n=87) and psoriatic arthritis (PsA) (n=49)] by using SCORE, Framingham
and Reynolds CV risk algorithms with recommended cut off points at 5%,
10% and 10% respectively. Ultrasound of the carotid arteries was performed.
Cross-tabulations, Chi* and ROC curves were used to calculate sensitivity/
specificity, odds- and likelihood ratio (LR) for identifying a-CP. The ROC
closest point (0.1) and 80% sensitivity was used for optimizing the identifi-
cation of a-CP.

Results: A-CP was present with similar frequency in RA, AS and PsA
(48.3%, 41.4% and 41.7% (p=0.46). Two hundred and eleven patients had
SCORE<5% indicating no need for LL prevention (Table 1). However, 72
(34.1%) of these patients had a-CP and should receive intensive LL treatment. In
patients with SCORE =5% (n=124), indicating a need for moderate LL
prevention, 81 (65.3%) had a-CP and should therefore be categorized to intensive
LL treatment. The sensitivity for identifying a-CP was 0.53, the specificity: 0.76
and LR+: 2.24. Optimizing the cut off value by using closest point (0, 1)
(SCORE: 4%: specificity: 0.65, specificity: 0.72, LR+:2.33) or 80% specificity
(SCORE: 2.65: sensitivity: 0.80 specificity: 0.56 LR+:1.83) did not improve the
ability of SCORE to identify a-CP. According to the new guidelines for
prevention of CV disease (2011)', the sensitivity, specificity and LR+ for
identifying a-CP was 0.47, 0.77 and 2.05 respectively. The associations between
a-CP and cut off values for other risk calculators are shown in Table 2.

Table 1. European heart SCORE according to presence of symptomatic carotid

plaque
Carotid plaque n (%)
SCORE = 5%  SCORE < 5% OR (95% CI) p-value Sensitivity Specificity LR+ LR—
1D 81 (65.3) 72 (34.1) 3.64 <0.0001 0.53 0.76 2.24 0.62
(2.28, 5.80)
Closest point to  SCORE = 4% SCORE < 4%
s
1D 100 (66.2) 53 (28.8) 4.85 <0.0001 0.65 0.72 2.33 048
(3.05, 7.71)
80% sensitivity SCORE = SCORE < 2.65%
2.66%
1D 123 (60.6) 30 (22.7) 5.23 <0.0001 0.80 0.56 1.83 0.35
(3.19, 8.58)
New SCORE New SCORE
classification: classification:
>5%, <10% otherwise
& LDL >2.5
or
=10%&LDL=1.8
1D 72 (63.2) 80 (36.4) 3.000 <0.0001 047 077 205 0.68
(1.88, 4.80)

Table 2. Framingham and Reynolds cardiovascular risk scores

Carotid plaque n (%)
Framingham  Framingham

=10% < 10% OR (95% CI)  p-value Sensitivity Specificity LR+ LR—

1D 128 (61.2) 25(19.8) 6.38 <0.0001 0.84 0.56 1.88  0.29
(3.80, 10.73)
Closest point Framingham Framingham
to (0,1) =122% < 12.2%
1D 113 (64.6) 40 (25.0) 5.47 <0.0001 0.74 0.66 2.17 040
(341, 8.78)
80% itivi Frami Frami
=11% < 11%
122 (63.5) 31(21.7) 6.30 <0.0001 0.80 0.62 2.07 033
(3.84,10.33)
Reynolds =  Reynolds <
10% 10.0%
1D 63 (67.0) 84 (36.7) 3.51 <0.0001 0.43 0.82 243 0.69
(2.11,5.83)
Closest point Reynolds = Reynolds <
to (0,1) 5.7% 5.7%
1D 102 (64.6) 43(27.3) 4.86 <0.0001 0.69 0.68 2.11 045
(3.03,7.79)
80% sensitivity  Reynolds =  Reynolds <
4.5% 4.5%
118 (61.8) 29 (22.0) <0.0001 0.80 0.59 1.94 034

5.74
(3.47,9.51)
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Conclusion: Carotid ultrasound will assist in the correct classification of
patients with IJD into intensive LL in about 1/3 of patients with SCORE<5%
and 2/3 of patients with SCORE=5%. The CV risk calculators are poor
predictors of a-CP in patients with 1JD.

Reference
1. Catapano AL et al. ESC/EAS Guidelines for the management of
dyslipidaemias. Atherosclerosis 2011;217S:1-44
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Merck Pharmaceuticals, 8, NiCox, S.A., 8, Pfizer Inc, 8, Roche Pharmaceuticals, 8,
UCB, 8, BMS, 5, Abbott Immunology Pharmaceuticals, 5, Merck Pharmaceuticals, 5,
NiCox, S.A., 5, Pfizer Inc, 5, Roche Pharmaceuticals, 5, UCB, 5, Abbott Immunology
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The Impact of Systemic Autoimmune Rheumatic Disease On One-Year
Mortality in Congestive Heart Failure Patients: A Population-Level
Analysis. Stephanie O. Keeling, Asvina Bissonauth, Becky Leung and
Padmaja Kaul. University of Alberta, Edmonton, AB

Background/Purpose: Little is known about the prevalence of systemic
autoimmune rheumatic diseases (SARDs) in patients with congestive heart
failure (CHF) and its contribution to long-term adverse events. Therefore, we
documented the prevalence of SARDs in an incident cohort of patients
hospitalized with CHF in the province of Alberta, Canada and examined the
association between SARDs and 1-year mortality after adjusting for tradi-
tional cardiovascular risk factors.

Methods: This retrospective cohort study examined all Alberta res-
idents, aged 20 years and older, hospitalized with incident CHF between
April 1, 1999 and December 31, 2008. Definitions of CHF, SARDs and
other comorbidities were based on established ICD-9 &-10 codes. SARDs
included rheumatoid arthritis, systemic lupus erythematosus, inflammatory
myositis, systemic sclerosis, Sjogren’s syndrome, overlap syndrome and
other connective tissue diseases. Hospitalization records in the five years prior
to the incident CHF hospitalization were examined to identify the presence of
SARDs and other comorbidities. Baseline characteristics and comorbidity
rates of SARDs/non-SARDs patients were described. The independent
association of SARDs and mortality after adjusting for demographic and
traditional cardiovascular risk factors was calculated with logistic regression.
Kaplan-Meier analysis and the log-rank statistic examined the unadjusted
one-year mortality between SARDs/non-SARDS patients.

Results: SARDs prevalence was 3.1% (1208 patients) out of 38,668
patients hospitalized with CHF. Patients with SARDs were younger, more
likely female, and had lower rates of diabetes, hypertension, COPD, anemia
and renal disease (Table 1). After multivariate adjustment, SARDs was
associated with higher odds of 1-year mortality (adjusted Odds Ratio 1.3
(95% Confidence Interval 1.2—1.5) (Table 2). Kaplan-Meier analysis showed
greater 1-year mortality in SARDs versus non-SARDs hospitalized CHF
patients (not shown in abstract).

Table 1. Baseline characteristics of SARDs versus non-SARDs CHF patients

CHARACTERISTIC SARDS Non-SARDs p-value
Age (mean (STD)) 74.8 (13.2) 72.9 (12.7) <0.01%**
Male sex 18,842 (50.3%) 347 (28.7%) <0.01
Diabetes 12624 (33.7%) 331 (27.4%) <0.01
Hypertension 28432 (75.9%) 885 (73.3%) 0.04
Dementia 4832 (12.9%) 108 (8.9%0 <0.01
COPD 17756 (47.4%) 628 (52.0%) <0.01
Anemia 14560 (38.9%) 724 (59.9%) <0.01
Cerebrovascular disease 8016 (21.4%) 259 (21.4%) 0.95
Renal disease 6181 (16.5%) 248 (20.5%) <0.01
Cancer 7042 (18.8%) 216 (17.9%) 0.40
PVD 6780 (18.1%) 236 (19.5%) 0.22
Atrial fibrillation 12549 (33.5%) 393 (32.5%) 0.46
1-year mortality 11238 (30.0%) 422 (34.9%) <0.01

**p-value was based on Kruskal-Wallis one-way analysis of variance.
P-values of categorical variables are based on Chi-square test.

(/2]
s
=
o
Y
=
=
(-]
3
(]
3
o
(]
=
-t
--




=
=
£
o
2
£
o
>
)
=
>
©
°
£
F
("]

Table 2. Logistic regression of 1-year mortality in incident CHF

Effect OR (95% Confidence Interval)

Male 1.2 (1.1-1.2)
Age 1.0

SARDs 1.3 (1.2-1.5)
Hypertension 0.7 (0.6-0.7)
Dementia 1.8 (1.7-2.0)
COPD 1.1 (1.0-1.1)
Anemia 1.3 (1.2-1.3)
Cerebrovascular disease 1.3 (1.2-14)
Renal disease 1.7 (1.6-1.8)
Cancer 2.5(2.4-2.6)
PVD 1.2 (1.1-1.2)

Conclusion: Significant mortality risk exists among SARDs patients
hospitalized with CHF despite lower rates of factors such as diabetes and
hypertension. Agressive recognition and management of CHF in SARDs
patients may improve survival rates. Further work is needed to examine the
outpatient prevalence of SARDs in this population.

Disclosure: S. O. Keeling, None; A. Bissonauth, None; B. Leung, None; P. Kaul,
None.
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The Association Between Preclinical Markers for Cardiovascular Dis-
ease and Rheumatoid Arthritis-Related Autoantibodies in First-Degree
Relatives without Rheumatoid Arthritis. Ryan W. Gan', Jan M. Hughes-
Austin®, Kevin D. Deane’, Elaine M. Urbina®, Peter K. Gregersen®, Michael
H. Weisman®, V. Michael Holers® and Jill M. Norris'. 'Colorado School of
Public Health, Aurora, CO, “Colorado School of Public Health/University of
Colorado Anschutz Medical Campus, Aurora, CO, *University of Colorado
School of Medicine, Aurora, CO, “Cincinnati Children’s Hospital Medical
Center, Cincinnati, OH, °Feinstein Institute Medical Research and North
Shore-Long Island Jewish Health System, Manhasset, NY, °Cedars-Sinai
Medical Center, Los Angeles, CA

Background/Purpose: Rheumatoid arthritis (RA) is characterized by
systemic inflammation and immune dysregulation, including the presence
of autoantibodies and elevated inflammatory markers in subjects with
classifiable RA as well as in those who have yet to progress to clinically-
apparent RA. In addition, the risk for cardiovascular disease (CVD) is greatly
increased in patients with RA, with autoantibodies and systemic inflammation
believed to be major contributors to the pathogenesis of CVD in patients with
RA. Furthermore, Maradit-Kremers and colleagues have shown that the
increased risk for CVD may precede the development of classifiable RA,
leading to the hypothesis that autoantibodies and systemic inflammation are
influencing the development of CVD in subjects even prior to the onset of
joint symptoms in RA. The Studies of the Etiology of RA (SERA) demon-
strated previously an association between autoantibody positivity and in-
creased levels of circulating cytokines in subjects without RA but at elevated
risk for future RA, as they are first-degree relatives (FDRs) of probands with
RA. We utilized these SERA FDRs to test the hypothesis that CVD may be
apparent in FDRs at-risk for future RA, and may also be related to systemic
RA-related autoantibodies.

Methods: RA-related autoantibody (Ab) positivity is defined as posi-
tivity for one of the following autoantibodies: rheumatoid factor by nephe-
lometry (RF), RF isotype-IgM, IgA, IgG, or anti-cyclic citrullinated peptide
(anti-CCP2). Ab positive and negative FDRs from the SERA parent cohort
were evaluated after a 10-hour fast for the following outcome measures
related to CVD: carotid intima media thickness (cIMT), carotid stiffness,
flow-mediated dilation (FMD) of the brachial artery, abdominal adipose
tissue using computed tomography (CT), blood pressure, lipids, lipoproteins
and adipokines. Levels of these pre-clinical CVD phenotypes were log-
transformed and compared by current autoantibody positivity status using
linear regression.

Results: The Table presents data from the first 30 FDRs undergoing the
CVD evaluation (planned enrollment n=100). Overall, Ab positive FDRs had
lower (ie, better) intima media thickness of the internal carotid artery (both
max and average measures) than Ab negative FDRs; there were no other
significant differences between CVD-related measures and Ab status.
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Table. CVD-related measures by RA-related autoantibody positivity. CVD variables are
back-transformed after adjusting for age and gender using linear regression.

Ab Positive Ab Negative

n=16 Mean n=14 Mean p-value

Age (years)* 48.0 54.3 0.27
Gender (% Female)*f 81.3 57.1 0.24
Current Smoker (% Yes)*t 0% 14.3% 0.21
Blood Pressure
Systolic (mm/Hg) 118.79 118.16 0.92
Diastolic (mm/Hg) 72.99 72.91 0.98
Lipids, lipoproteins and adipokines
LDL (mg/dL) 98.39 114.92 0.27
HDL (mg/dL) 52.24 51.14 0.87
Cholesterol (mg/dL) 178.86 194.16 0.41
Triglycerides (mg/dL) 117.96 115.85 0.98
ApoB (mg/dL) 83.03 94.26 0.11
ApoA (mg/dL) 155.12 151.15 0.70
ApoB/ApoA 0.54 0.62 0.13
Adiponectin (ug/mL) 9.08 9.82 0.74
Leptin (ug/mL) 13.49 12.82 0.91
C-reactive protein (mg/L) 1.56 2.83 0.18
Adiposity
BMI (kg/m?) 28.70 27.47 0.63
Subcutaneous Fat Area (cm?) at L4/5 271.54 317.52 0.48
Visceral Fat (cm?) at L4/5 82.73 102.78 0.54
Carotid Intima Media Thickness (averaged over left and right cIMT)
cIMT, carotid bulb (max mm) 0.86 0.98 0.19
cIMT, carotid bulb (avg mm) 0.70 0.78 0.26
cIMT, common carotid artery (max mm) 0.72 0.75 0.50
cIMT, common carotid artery (avg mm) 0.59 0.63 0.34
cIMT, internal carotid artery (max mm) 0.65 0.81 0.02
cIMT, internal carotid artery (avg mm) 0.52 0.64 0.03
Measures of Carotid Stiffness
Peterson’s Elastic Model (mmHg) 525.39 524.63 0.99
Circumferential Arterial Strain (no units) 0.093 0.094 0.91
Beta Stiffness Index (no units) 5.59 5.60 0.99
Elastic Modulus, Incremental (mmHg) 2493.73 2381.08 0.88
Young’s Elastic Pressure Modulus 466.90 455.57 0.94

(mmHg/mm)
Arterial Compliance (mm2/mmHg) 0.103 0.103 0.99
Flow Mediated Dilatation (A%) 5.01 3.92 0.21

*Variables are unadjusted.
FVariables are dichotomous and not log transformed.

Conclusion: This preliminary analysis suggests that the autoantibody-
positive FDRs did not have worse indicators of vascular health compared to
autoantibody-negative FDRs, which is contrary to our a priori hypothesis.
These results tentatively indicate that the increased risk for CVD that is seen
in RA is not detectable in the preclinical autoantibody phase of the disease,
using the structural or functional vascular changes measured herein. Analysis
of the larger cohort is warranted to confirm these results.

Disclosure: R. W. Gan, None; J. M. Hughes-Austin, None; K. D. Deane, None;
E. M. Urbina, None; P. K. Gregersen, None; M. H. Weisman, None; V. M. Holers,
None; J. M. Norris, None.
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Relationships Between Air Pollution and Presence of Rheumatoid
Arthritis-Related Autoantibodies in Individuals without Rheumatoid
Arthritis: Studies of the Etiology of Rheumatoid Arthritis. Ryan W.
Gan', Kevin D. Deane?, Gary O. Zerbe®, Michael H. Weisman®, Jane H.
Buckner®, P. K. Gregersen®, Ted R. Mikuls’, James R. O’Dell®, Richard M.
Keating’, V. Michael Holers* and Jill M. Norris'. 'Colorado School of Public
Health, Aurora, CO, *University of Colorado School of Medicine, Aurora,
CO, *Colorado School of Public Health / University of Colorado Anschutz
Medical Campus, Aurora, CO, “Cedars-Sinai Medical Center, Los Angeles,
CA, *Benaroya Research Institute at Virginia Mason, Seattle, WA, Feinstein
Institute Medical Research and North Shore-Long Island Jewish Health
System, Manhasset, NY, ’Omaha VA and University of Nebraska Medical
Center, Omaha, NE, *Univ of Nebraska Med Ctr, Omaha, NE, *University of
Chicago, Chicago, IL

Background/Purpose: Rheumatoid arthritis (RA) is characterized by
the presence of circulating autoantibodies, which can be predictive of



future RA development in currently unaffected individuals. The specific
etiology of RA is unknown; however, studies have suggested that
respiratory exposures such as smoking and proximity to road traffic
may be associated with development of RA. To elucidate the relation-
ship between respiratory exposures and explore the potential that in-
haled exposures may act early in the pathogenesis of RA, leading to
early generation of RA-related autoimmunity, we evaluated the associa-
tion between exposure to air pollution, measured by yearly average
particulate matter (PM) 2.5 and 10, and presence of RA-related autoan-
tibodies.

Methods: The Studies of the Etiology of Rheumatoid Arthritis
(SERA) is a multicenter study evaluating first-degree relatives (FDRs)
of a proband with RA. FDRs lack classifiable RA at enrollment and
are serially assessed for the presence of RA-related autoimmunity
and potential risk factors for RA development. Outcomes assessed
were presence of rheumatoid factor (RF), and the High Risk profile
(positive for anti-CCP autoantibody and/or =2 RF isotypes), demon-
strated to be >96% specific for future RA. Exposure to PM was as-
signed using the Environmental Protection Agency Air Quality System
and interpolated with inverse distance weighted spatial analyses using
Geographic Information Systems. PM exposures were linked to resi-
dent zip codes of FDRs living within 50 km of an air monitoring station
in five states. PM exposures were categorized by tertiles (low,
moderate, high levels) due to evidence of nonlinear associations with
autoantibodies. RA-related autoantibody status and PM tertiles were
analyzed using nonlinear mixed models to account for repeated mea-
sures.

Results: Our study population had a mean age of 45 years, was
70% female, 72% non-Hispanic White, and mostly non-smokers (88%).
A majority of our study population lived in Colorado (39.1%) fol-
lowed by California (29.4%), Nebraska (12.6%), Washington (10.6%),
and New York (8.3%). No significant associations were observed be-
tween RA-related autoantibody outcomes and PM 2.5 or PM10 tertiles
(Table).

Table. Odds ratios (OR) for rheumatoid factor and high risk profile in relation to
tertiles of PM 2.5 microns in diameter and PM 10 microns in diameter.

Qutcome
Rheumatoid
Factor High Risk Profile
n=110 cases n=105 cases
PM 2.5 (n=860 FDRs, 1743 visits) OR 95% CI OR 95% CI
Low (< 8.2 pg/m’) 1.00 ref 1.00 ref
Moderate (8.2 to 9.9 ug/m®) 0.74 0.34-1.63 0.41 0.16-1.07
High (> 9.9 ug/m®) 1.26 0.40-3.94 0.50 0.15-1.68

PM 10 (n= 728 FDRs, 1473 visits) n= 93 cases n= 96 cases

Low (< 23.8 pg/m’) 1.00 Ref 1.00 Ref
Moderate (23.8 to 26.7 pg/m?) 095 044205 059  0.25-1.40
High (> 26.7 g/m’) 098 044219 048  0.20-1.15

Adjusted for age, ethnicity, gender, current smoking status, education, and
recruitment site. The reduced sample size for the PM10 analysis is due to a
smaller number of air monitoring stations measuring PM10.

Conclusion: These results suggest that exposure to PM is not
significantly associated with autoantibody positivity in individuals with-
out RA, although there is a trend towards an inverse association be-
tween PM and the High Risk Profile, which is contrary to our a priori
hypothesis that PM is associated with increased risk of RA-related
autoimmunity. The observed results could be due to the aggregate nature
of our exposure variable. Alternatively, exposure to PM may not be an
initial trigger of autoimmunity but may act later to facilitate the develop-
ment of clinically-apparent RA. Continued observation of this cohort is
important to investigate the exact role of air pollution in the etiology of
RA.

Disclosure: R. W. Gan, None; K. D. Deane, None; G. O. Zerbe, None; M. H.
Weisman, None; J. H. Buckner, None; P. K. Gregersen, None; T. R. Mikuls,
None; J. R. O’Dell, None; R. M. Keating, None; V. M. Holers, None; J. M.
Norris, None.
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Trends in 21°° century Health Care Utilization in a Rheumatoid
Arthritis Cohort Compared to the General Population. Sofia Hagel',
Ingemar F. Petersson®, Ann B. I. Bremander®, Elisabet Lindqvist', Charlotte
Bergknut* and Martin Englund®. 'Department of Clinical Sciences,
Lund, Section for Rheumatology, Lund University and Skane University
Hospital, Lund, Lund, Sweden, “Department of Orthopedics, Clinical Sci-
ences Lund, Lund University, Lund, Sweden, *Halmstad University School
of Business and Engineering, Halmstad, Sweden, “Lund University, Lund,
Sweden

Background/Purpose: To study twenty-first century trends in health care
utilization by rheumatoid arthritis (RA) patients compared to the general
population.

Methods: Observational cohort study; using Swedish health care
register data, we identified 3977 Region Skane residents (mean age year
2001, 62.7 years and 73% women) consulting for RA (ICD-10 codes M05
or M06) in 1998-2001.We randomly sampled two referents from the
general population per RA patient matched for age, sex, and area of
residence. We calculated the year 2001-2010 trends for the annual ratio
(RA cohort/referents) of the mean number of hospitalizations and outpa-
tient clinic visits.

Results: By the end of the 10-year period 62% of RA patients and 74%
of referents were still alive and resident in the region. From 2001 to 2010
the ratio (RA cohort/referents) of the mean number of hospitalizations for
men and women decreased by 27% (p=0.01) and 28% (p=0.004),
respectively. The corresponding decrease was 29% (p=0.005), and 16%
(p=0.004) for outpatient physician care, 34% (p=0.009) and18%
(p=0.01) for nurse visits, and 34% (p=0.01) and 28% (p=0.004) for
physiotherapy (Figure 1 and 2).
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Figure 1. Health care utilization during the first decade of the twenty-first century
by patients in a closed rheumatoid arthritis cohort and their matched referents from
the general population. The y-axes show the mean number of visits per subject per
calendar year.
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Figure 2. Health care utilization during the first decade of the twenty-first century
by patients in a closed rheumatoid arthritis cohort and their matched referents from
the general population. The y-axes show the mean number of visits per subject per
calendar year.

Conclusion: During the twenty-first century, coinciding with increasing
use of earlier and more active RA treatment including biological treatment,
the overall inpatient and outpatient health care utilization by a cohort of RA
patients decreased relative to the general population.

Disclosure: S. Hagel, None; 1. F. Petersson, None; A. B. I. Bremander, None; E.
Lindgqvist, None; C. Bergknut, None; M. Englund, None.
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Length of Stay for Rheumatoid Arthritis Related Orthopedic Surgery
Has Improved Over the Past 3 Decades and Is Related to Disease
Markers. Results From Two UK Multicentre Inception Cohorts (1986—
2011) Compared with National Data. Elena Nikiphorou', Stephen Morris?,
David James®, Patrick D. Kiely*, David Walsh® and Adam Young®. 'ERAS,
St Albans City Hospital and University College London (UCL), St Albans,
United Kingdom, *Research Department of Epidemiology and Public Health,
1-19 Torrington Place, United Kingdom, *Diana Princess of Wales Hospital,
Grimsby, United Kingdom, *St. Georges Hospital, London, United Kingdom,
>City Hospital, Nottingham, United Kingdom, °St Albans City Hospital,
St Albans, United Kingdom

Background/Purpose: Length of Stay (LoS) is one of the main drivers of
costs for orthopedic surgery in RA. Better medical and surgical treatments in
recent years should result in shorter LoS. Studies have reported LoS trends in
RA-related orthopedic interventions, but less is known about clinical factors
affecting it. In the current economic climate, with over-pressurized health
services, identifying and targeting such factors could result in reduced LoS,
and improved health care utilization planning.

Methods: LoS has been examined in two very similar multi centre
inception cohorts, the Early RA Study (ERAS) (n=1465, 1986—1999) and the
Early RA Network (ERAN) (n=1236, 2002-2010). Details of orthopedic
interventions included date, type of procedure and LoS. The results were
validated against the National Joint Registry and Hospital Episode Statistics,
and follow up based on the National Death Register. Standard clinical,
laboratory and x-ray measures recorded at baseline and annually were used to
investigate factors affecting LoS with univariate and multivariate regression
analysis.

Results: There were 770 (29%) out of 2701 patients in ERAS & ERAN
who had a total of 1602 procedures: 40% major, of which 88% were total
joint replacements (mainly knee followed by hip); 24% were intermediate
(mainly hand/foot surgery) & 16% were minor (soft tissue surgery surgery/
tendon transfers). A gradual reduction in the median LoS was noted over 25
years for major, intermediate and minor procedures: 10, 4 & 2 days
respectively (IQRs 7-15,3-7, 1-4) in ERAS & 7, 3 & 1 days (IQRs 5-8, 1-7,
1-2) in ERAN. Figure 1 shows the changing median LOS for the commonest
types of surgery: Total Knee & Hip Replacements (TKRs & THRs) over 25
years. Figure 2 shows TKR median LoS compared with national data.
Extrapolation of national data suggests that in the 1990s TKRs resulted in
longer LoS than in the 2000s. The cost of a TKR based on 5 days LoS
currently in the UK is =5576. The decline in LoS across various procedures
has resulted in reduced costs. In multivariate analyses LoS varied significantly
by type of procedure, DAS, hemoglobin (HB) levels and HAQ scores.
Normal baseline HB significantly reduced LoS by 1.8 days (p=0.001),
baseline HAQ<1 by 1.8 days (p=0.002) & low lyear DAS (<3.2) by 1.1
days (p=0.051).

Figure 1.
Changes in LoS for THR & TKR in ERAS+ERAN

25

20

15

10

5

0
o B R RN~ R ¥ ST~ O T - B - S~ S B B - " DO~ SN S - - S -1 O ~
mmmomcmmoggoognncgc—-
o OO0 0 00 00 o o Q Qo QO
L B B B T T B B T | N NN NN N NN

~—-Median LoS THR —d&—Median LoS TKR
Figure 2.

Changes in TKR LoS in ERAS+ERAN compared to national data
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Conclusion: LoS in RA-related orthopedic surgery has declined over the
last 25 years, which could be a reflection of improved management of RA,
and medical and surgical in patient treatments. Normal baseline HB, low
baseline HAQ and low DAS at 1 year were found to be significant predictors
for LoS.

Disclosure: E. Nikiphorou, None; S. Morris, None; D. James, None; P. D. Kiely,
None; D. Walsh, None; A. Young, None.
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Patient-Reported Outcomes Associated with Achieving and Maintaining
Low Disease Activity in Rheumatoid Arthritis. Martin J. Bergman', James
W. Shaw?, Mary Cifaldi*, Gourab De’, Tony He*, Rajeev Ayyagari* and
James Signorovitch®. 'Taylor Hospital, Ridley Park, PA, Abbott Laborato-
ries, Abbott Park, IL, *Analysis Group, Inc., New York, NY, *Analysis
Group, Inc., Boston, MA

Background/Purpose: Treat-to-target (T2T) guidelines for rheumatoid
arthritis (RA) recognize low disease activity (LDA) as an acceptable thera-
peutic goal, particularly in patients with longstanding disease. The guidelines
advocate that treatment targets be maintained throughout the course of the
disease. A study was conducted to assess associations of patient-reported
outcomes (PROs) with achievement and maintenance of LDA.

Methods: Data were taken from four phase II/IIl randomized trials of
adalimumab (ADA), alone or in combination with methotrexate (MTX), vs.
MTX monotherapy for the treatment of RA in patients with early or late stage
disease. Changes in scores for the Health Assessment Questionnaire Disabil-
ity Index (HAQ-DI), the Functional Assessment of Chronic Illness Therapy
Fatigue (FACIT-F) subscale, the four domains of the Work Productivity and
Activity Impairment (WPAI) questionnaire, a visual analog scale measuring
pain (VAS-P), and other PRO measures were compared between patient
groups defined according to achievement of LDA after 12 weeks of treatment.
Among those patients who achieved LDA, changes in PROs were compared
between subgroups defined according to maintenance of LDA following an
additional 12 or 14 weeks of treatment (based on the timing of study follow
up). LDA was defined as having a composite disease activity score based on
28 joints and C-reactive protein (DAS28-CRP-4) <3.2 at a given assessment.
The principle analyses were conducted using pooled data from the four trials
with additional analyses being stratified by disease duration (i.e., early or late)
or treatment received (i.e., ADA or MTX).

Results: A total of 2,533 patients with DAS28-CRP-4 assessments at
baseline and after 12 weeks of treatment were included in the study.
Compared with patients who did not achieve LDA after 12 weeks of
treatment (N=1,820), those achieving LDA (N=713) had significantly
greater improvements in scores for the HAQ-DI, FACIT-F, and VAS-P as
well as the presenteeism, overall work impairment, and activity impairment
domains of the WPAL Among the 684 patients achieving LDA at week 12
with follow-up at week 24/26, those who maintained LDA (N=557) had
significantly greater improvements in scores for the HAQ-DI, FACIT-F,
VAS-P, and activity impairment domain of the WPALI than those who failed
to sustain LDA (N=127). Similar results were obtained when performing
analyses in disease duration and treatment subgroups.

Mean = SD Changes in (A) Week 12 Outcomes for Patients with and Without
LDA at Week 12 and (B) Week 24/26 Outcomes for Patients Who Maintained
or Lost LDA after an Additional 12/14 Weeks of Treatment

Change from Week 12 - Baseline (A) Change from Week 24/26 - Baseline (B)

Did Not Did Not Maintained
Outcome Achieve LDA Achieved LDA  P-value Maintain LDA LDA P-value
HAQ-DI [range: 0-3] =0.51 +0.57 =0.90 = 0.64  <0.0001 —0.67 =0.75 —1.01 £0.65  <0.0001
FACIT-F [range 0-52] 7.19 £ 10.73 1133 £10.63  <0.0001 9.00 £ 11.4512.16 = 10.63  <0.0001

‘WPALI [range: 0-100]

Absenteeism —6.54 £30.62 —13.40 * 33.25 0.0511 —13.57 + 39.41-9.54 = 27.66  0.5907
Presenteeism —13.71 £26.55 —24.66 = 27.29 0.0004 —14.00 * 27.9829.25 = 25.40 0.0917
Overall work impairment ~ —12.64 + 2942 —29.81 = 3325 <0.0001 —22.49 +41.0531.55 +29.22  0.3495
Activity impairment —19.65 £ 25.66 —33.78 £ 2638 <0.0001 —12.94 + 28.66:38.74 = 26.22  <0.0001
'VAS-P [range: 0-100] —24.03 = 27.89 —41.98 £ 2478 <0.0001 —27.87 + 30.3844.44 = 23.80 <0.0001

Notes: With the exception of the WPAI, which was administered in only one of the four trials, results are
presented for analyses of the pooled trial data. Wilcoxon tests were performed to facilitate group comparisons. The
FACIT-F was scored so that higher values indicated less fatigue. All other outcomes were scored so that higher
values indicated worse functioning, work productivity, or pain.

Conclusion: RA patients achieving LDA after 12 weeks of treatment
have significantly reduced disability, pain, work impairment, and fatigue
compared to those who do not achieve LDA. A similar pattern of differences
is observed between patients who maintain LDA and those who fail to do so
after 24/26 weeks of treatment. The results of this investigation support the
value of achieving and maintaining LDA, as recommended by the T2T
guidelines.

Disclosure: M. J. Bergman, None; J. W. Shaw, Abbott Laboratories, 3, Abbott
Laboratories, 1; M. Cifaldi, Abbott Laboratories, 1, Abbott Laboratories, 3; G. De,
Abbott Laboratories, 5; T. He, Abbott Laboratories, 5; R. Ayyagari, Abbott Labora-
tories, 5; J. Signorovitch, Abbott Laboratories, 5.
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The Difference in Performance of DAS28 and RADAI During Preg-
nancy Might Explain Discrepancies Between Older and More Recent
Studies On the Impact of Pregnancy On Rheumatoid Arthritis. Jan
Naterop', Johanna M.W. Hazes? and Radboud J.E.M. Dolhain®. 'Erasmus
Medical Center, University Medical Center Rotterdam, Rotterdam, The
Netherlands, Rotterdam, Netherlands, *Erasmus Medical Center, Rotter-
dam, Netherlands

Background/Purpose: Pregnancy is the only condition in which Rheu-
matoid Arthritis (RA) shows spontaneous remission. Both older and more
recent studies showed improvement of disease activity, which was more
pronounced and occurred earlier in pregnancy in the older studies. An
explanation for the difference in improvement could be that the older studies
measured RA disease activity retrospectively using self-assessed question-
naires, whereas the more recent studies measured disease activity prospec-
tively using a joint score. The Disease Activity Score in 28 joints (DAS28)
and the self-assessed Rheumatoid Arthritis Disease Activity Index (RADAI)
are both valid tools to determine the disease activity in RA. However the
influence of pregnancy on the RADAI score has not been determined. Insight
into this may contribute to a better understanding of the difference in outcome
between older and more recent studies. Should the RADAI prove to be a valid
instrument during pregnancy, it could be used for studies on RA and
pregnancy. The aim of this study is to determine the validity of the RADAI
during pregnancy in patients with RA by determining the correlation and
agreement of the RADAI to the DAS28.

Methods: Pregnant RA patients were visited at their home-address (once
before conception, during every trimester and three times post partum).
During these visits the disease activity was measured by the RADAI and the
DAS28. Correlation coefficients were determined for each time point.
Furthermore, patients were stratified according to three disease states (high,
intermediate, low and remission combined) based upon DAS28 and RADAI,
with cut off points for the RADALI that are thought to be equivalent to those
used for the DAS28.

Results: Disease activity determined by RADAI as well as by DAS28
showed a decrease during pregnancy and a flare after delivery (p<< 0.01) (fig.
1). The correlations between DAS28 and RADAI were good (pre conception
rtho = 0.49, all other time points 0.61 < rho < 0.71 (p<<0.01). When patients
were stratified according to disease states, it was shown that according to the
RADAI more patients showed remission or low disease activity during first
trimester. (1% trim. RADAI 42,1%;DAS28 26.3%), whereas during the 3™
trimester these percentages were comparable (RADAI 43.3%; DAS 41.3%).
After delivery, for both the RADAI and the DAS28, highest disease activity
was observed at 12 weeks after delivery. Despite this the agreement on the
disease activity states between RADAI and DAS28 was low (0.28 < kappa <
0.51).

Mean RADAI and DAS28 scores with
standard deviations
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Fig 1.

Conclusion: The RADAI and DAS28 show moderate to good correla-
tions. The RADAI might be a useful questionnaire to determine the disease
activity for pregnant patients with RA. The study also shows that the RADAI
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score drops earlier than the DAS28. This might explain why earlier studies
that used self-assessed questionnaires show earlier improvements as com-
pared to recent studies.

Disclosure: J. Naterop, None; J. M. W. Hazes, None; R. J. E. M. Dolhain, None.
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Comorbid Conditions Do Not Explain Divergent Patient Assessments of
Disease Activity and Global Health in Patients with Rheumatoid Arthri-
tis. Dérte Huscher', Katja Thiele?, Sascha Bischoff?, Ulrich von Hiniiber?,
Guido Hoese®, Kirsten Karberg®, Wolfgang Ochs® and Angela Zink'.
'German Rheumatism Research Centre and Charité University Medicine,
Berlin, Germany, *German Rheumatism Research Centre, Berlin, Germany,
*Rheumatologist in Private Practice, Hildesheim, Germany, “Rheumatologist
in Private Practice, Stadthagen, Germany, *Rheumatologist in Private Prac-
tice, Berlin, Germany, “Rheumatologist in Private Practice, Bayreuth, Ger-
many

Background/Purpose: In the discussion of the 2010 ACR/EULAR
remission criteria the issue has been raised to what extent patients are able to
distinguish rheumatoid arthritis (RA) related disease activity from global
health assessment. It was proposed that co-morbidity is a major driver of poor
self-assessed global health when exceeding disease activity.

Methods: We used cross-sectional data of 2,242 RA patients, enrolled in
the National Database of the German Collaborative Arthritis Centres between
2005 and 2010, for whom both self-assessed disease activity [VAS 0-100]
and global health [NRS 0-10] were documented. Patients who were seen in
more than one year were included only once. For comparison, the disease
activity scale was transformed to NRS 0-10.

Results: 75% of the patients were female, their mean age was 62.3 years,
the median disease duration 7.9 years. For 1,673 patients (75%) the ratings of
disease activity and of global health were equal, 213 (10%) rated global health
better and 356 (16%) worse. While mean global health scores in these three
groups were rather similar, disease activity ratings revealed remarkable
differences. Patients who rated their global health worse than their current
disease activity were more frequently male, had low mean self-assessed
disease activity, and a low DAS28 score. Their pain scores were, however,
above their self-assessed disease activity. The proportions of patients with
co-morbid conditions were comparable between the groups that rated “better”
and “worse”, but higher for those patients who gave the same scores for
global health and disease activity. For patients with comorbid conditions, the
average number of comorbid conditions was higher in patients who rated their
global health better than those who rated worse.

Table 1. Characteristics of patients with better, the same or worse global health
rating when compared to self-assessed disease activity. Displayed are mean (and
median) if not indicated otherwise.
Patient’s assessment: global health compared
to disease activity
better the same worse

N [% of all 2,242 patients] 213 [9.5%] 1,673 [74.5%] 356 [15.9%]

Male 25% 24% 31%
Age, years 61.1 62.7 60.9
Disease duration, years 8.6 (5.6) 10.9 (8.8) 9.3 (6.0)
Patient ass. disease activity 5.1 (5.0) 4.5 (5.0) 2.2 (2.0)
[NRS 0-10]
Patient ass. global health 33 (3.0) 4.5 (5.0) 4.1 (3.5)
[NRS 0-10]
Pain [NRS 0-10] 4.1 (4.0) 4.5 (5.0) 3.6 (3.0)
Number of tender joints 2.0 (0.0) 1.7 (0.0) 1.0 (0.0)
Number of swollen joints 1.3 (0.0) 1.2 (0.0) 0.9 (0.0)
ESR 26.1 (18.0) 22.9 (17.0) 22.9 (16.0)
CRP 1.4 (0.6) 1.0 (0.4) 1.0 (0.4)
DAS28(ESR, global health) 3.2 (3.0) 3.2 (3.0) 3.0 (2.8)
Physician ass. disease activity 2.0 (1.0) 1.5 (1.0) 1.4 (1.0)
[NRS 0-10]
With comorbidity 66% 81% 68%
Number of comorbidities if any 2.5(2.0) 2.6 (2.0) 2.1 (2.0)

Conclusion: The majority of patients with RA gave concordant ratings
for disease activity and global health. Differences in ratings were mainly

driven by higher disease activity, while global health scores were similar
between the groups with concordant and discordant ratings. Comorbidity
played no recognizable role for differences between both scores.

Disclosure: D. Huscher, None; K. Thiele, None; S. Bischoff, None; U. von Hiniiber,
None; G. Hoese, None; K. Karberg, None; W. Ochs, None; A. Zink, None.

78

Factors Influencing On the Discordance Between 2011 ACR/EULAR
Criteria and Physician’s Clinical Judgment for Remission in Rheu-
matoid Arthritis Patients. Yoon-Kyoung Sung', Bo Young Yoon?,
Soo-Kyung Cho', Chan-Bum Choi', Dae-Hyun Yoo', Jae-Bum Jun',
Tae-Hwan Kim', Shin-Seok Lee®, Tae-Jong Kim?, Jisoo Lee*, Jung-Yoon
Choe’®, Sung-Hoon Park’®, Seung-Jae Hong®, Yeon-Ah Lee®, Jinseok
Kim’, Eun-Mi Koh®, Hoon-Suk Cha®, Jaejoon Lee®, Won-Tae Chung’,
Sung Won Lee®, Choong-Ki Lee'®, Hye-Soon Lee'', Wan-Hee Yoo'?,
Young Mo Kang'? and Sang-Cheol Bae'*. 'Hanyang University Hospital
for Rheumatic Diseases, Seoul, South Korea, 2Inje University Ilsan Paik
Hospital, Goyang, South Korea, *Chonnam National University Medical
School, Gwangju, South Korea, “Ewha Womans University Mokdong
Hospital, Seoul, South Korea, *Catholic University of Daegu School of
Medicine, Daegu, South Korea, °Kyung Hee University, Seoul, South
Korea, "Jeju National University, Jeju, Korea, South Korea, ®Samsung
Medical Center, Sungkyunkwan University School of Medicine, Seoul,
South Korea, ’Dong-A University Hospital, Busan, South Korea,
'%Yeungnam University Hospital, Daegu, South Korea, ''Hanyang Uni-
versity Guri Hospital, Guri, South Korea, '*Department of Internal
Medicine, Chonbuk National University Medical School and Research
Institute of Clinical Medicine, Jeonju, South Korea, 13Kyun%,7£)00k Na-
tional University School of Medicine, Daegu, South Korea, ““Hanyang
University Hospital for Rheumatic Diseases, Clinical Research Center for
Rheumatoid Arthritis (CRCRA), Seoul, South Korea

Background/Purpose: Remission is a primary end point in the treatment
of theumatoid arthritis (RA). To ensure more uniform reporting of outcome
measures, American College of Rheumatology/European League Against
Rheumatism (ACR/EULAR) recently developed new definitions of RA
remission. The 2011 ACR/EULAR remission criteria provide the stringent
definition of remission, but do not always concordant with the state of
remission defined by physicians. The purpose of this study was to compare
the concordance between new remission criteria and physician’s clinical
judgment of remission and to identify influencing factors on discordance
between them.

Methods: Total of 1,140 patients with RA were recruited from KORean
Observational study Network for Arthritis (KORONA), a database generated
by rheumatologist investigators across the South Korea. The frequency of
remission was evaluated based on various definitions including the Boolean
based ACR/EULAR criteria and physician’s clinical judgment. The agree-
ment between them was estimated by Cohen’s kappa (k). For the patients in
remission according to Boolean based ACR/EULAR criteria and/or physi-
cian’s judgment (n=279), we divided them into three groups; Group
I(remission according to both criteria and physician’s judgment), Group 2
(remission only by criteria), and Group 3 (remission only by physician’s
judgment). On multinomial logistic regression analysis, we identified influ-
encing factors for both discordant groups compared to concordance group in
remission

Results: Remission rates with the Boolean based ACR/EULAR remission
criteriam CDAI, and SDAI were 10.5%, 16.4% and 17.2%, respectively.
Remission rate according to physician’s clinical judgment was 18.4%, while
DAS28 remission rate was 27.4%. The agreement between new criteria and
physician’s clinical judgment for remission was low (k =0.202) and the
concordant remission rate was only 4.1% (n=51, group 1), while the
prevalence of remissions by only criteria and physician’s judgment were 6.1%
(n=69, group 2) and 13.9% (n=159, group 3), respectively. Multinomial
logistic regression analysis shows that the pain affected on both discordant
groups and sleep disturbance and fatigue were associated with remission only
by physician’s clinical judgment. These indicated that patient’s subjective
symptoms such as pain, fatigue, and sleep disturbance may influence on the
discordance between 2011 ACR/EULAR criteria and physicians’ clinical
judgment for remission (Table).
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Table. Multinomial logistic results for discordant remissions as compared to
concordant remission between Boolean based ACR/EULAR criteria and physician’s
clinical judgment (N=279)

Remission according to Boolean based ACR/
EULAR criteria only

0Odds ratio

Remission according to physician’s clinical
judgment only

0Odds ratio

Variable  Coefficient SE Significance  (95% CI)  Coefficient SE Significance  (95% CI)
Discase duration ~ —2.823 1.697  .096 059 (002-1.652)  —.002 1.618 999 .98 (.042-23.806)
Age —026 017 124 974 (942-1.007)  —.009 017 592 991 (959-1.024)
Male 81 452 689 1.198 (.494-2.903) 119 449 791 1.126(.468-2.713)
Normal ESR 034 429 937 967 (417-2.240)  —.175 424 680 840 (366-1.927)
Normal CRP 716 401 075 489 (223-1.074) 089 392 821 1.093 (.507-2.354)
HAQ-DI 2018 1113 070  7.527(850-66.645) 1557 1.088  .152 4.744 (.563-39.982)
Fatigue —.008 010 428 1992 (974-1.011) 023 008 003 1.024 (1.008-1.040)
Sleep disturbance  —.007 017 675 1993 (.961-1.026) 025 013 050 1.026 (1.000-1.052)
Pain 060 030 043 1.062 (1.002-1.125) 405029 <001 1110 (1.050-1.174)

Conclusion: Although the 2011 ACR/EULAR remission criteria are
stringent than physician’s clinical judgment, their agreement was low and
patients’ subjective symptoms such as pain, fatigue, and sleep disturbance
were associated with discordance between them.

Disclosure: Y. K. Sung, None; B. Y. Yoon, None; S. K. Cho, None; C. B. Choi, None;
D. H. Yoo, None; J. B. Jun, None; T. H. Kim, Nong; S. S. Lee, None; T. J. Kim,
None; J. Lee, None; J. Y. Choe, None; S. H. Park, None; S. J. Hong, None; Y. A. Lee,
None; J. Kim, None; E. M. Koh, None; H. S. Cha, None; J. Lee, None; W. T. Chung,
None; S. W. Lee, None; C. K. Lee, None; H. S. Lee, None; W. H. Yoo, None; Y. M.
Kang, None; S. C. Bae, None.
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Physician’s Global Assessment Is Affected by Physician’s Age and
Gender, but Not by Patient Age and Gender in Rheumatoid Arthritis
Patients Treated in Routine Care. Data From the Danish Nationwide
Danbio Registry. Cecilie Lindstrom Egholm', Theodore Pincus®, Lene
Dreyer’, Torkell Ellingsen®, Bente Glintborg®>, Marcin Kowalski®, Tove
Lorenzen®, Ole Rintek Madsen®, Henrik Nordin®, Claus Rasmussen’ and
Merete L. Hetland®. lCo;zjenhagen University Hospital/ DANBIO at Glostrup,
Copenhagen, Denmark, “NYU Hospital for Joint Diseases, New York, NY,
3Copenhagen University Hospital at Gentofte, Gentofte, Denmark Reglon
Hospital Silkeborg, Silkeborg, Denmark, 5Aalborg Hospital, Aalborg, Den-
mark, 6Rigshosgitalet, Copenhagen, Denmark, "Vendsyssel Hospital, Hjoer-
ring, Denmark, “Copenhagen University and Glostrup Hospital, Copenhagen,
Denmark

Background/Purpose: Several studies have shown that significant dis-
cordance exists between patient (PATGL) and physician (DOCGL) global
measures of rheumatoid arthritis (RA) disease activity. These studies have
focused on patient-related factors associated with discrepancy. However,
relatively little is known about possible physician-related factors that might
explain the DOCGL. The aim of the present study was to determine potential
physician-related factors associated with the DOCGL score.

Methods: Physician data (e.g. age, sex, title and experience) were
requested by questionnaire from physicians who use the Danish nationwide
rheumatological DANBIO-registry in their clinical work. DANBIO data
based on first encounters between patients and physicians in the registry were
analysed. Patient data included: sex, age, duration of disease, Health Assess-
ment Questionnaire (HAQ) score, C-reactive protein (CRP), swollen (SJC28)
and tender joint counts (TJC28), treatment (biologic/non bio), and 100 mm
visual analogue scales (VAS) for PATGL, pain and fatigue. Multivariate
linear regression analysis was performed to determine physician- and patient-
related factors that affected DOCGL.

Results: 90 physicians returned the questionnaire (34%). The physi-
cians were matched with 8,970 patient encounters, for which physicians were
55% females, age 52 (47— 56) years (median, Interquartile Range (IQR)),
78% were consultants in rheumatology, no. of patients seen per month per
physician was 80 (50—120). Patients were 74% females, age 61 (51-70) years,
disease duration 7 years (2-15), CRP 6 (3—12) mg/L, HAQ 0.75 (0.25-1.375),
SIC 1 (0-3), TIC 2 (0-6), pain 32 (14-57) mm and fatigue 42 (19-67) mm.
34% were treated with biologics. The median DOCGL was 12 (5-27) mm
and PATGL 39 (17-64) mm - a difference of 27 mm.

Table 1 shows patient and physician factors associated with the DOCGL.
DOCGL was higher in male physicians, in the younger half of physicians
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and in physicians who were not consultants. Patient gender did not affect
DOCGL, whereas SJIC and TJC did. Patient age was statistically but not
clinically significant for DOCGL. Thus, on average, the DOCGL in a male
non-consultant less than 52 years old was 9.8 mm higher than that of a female
consultant above 52 years of age.

Table 1.  Results of multivariate linear regression analysis of physician and
patients factors as predictors of DOCGL, only statistically significant variables
included.

Variable Estimate 95 % CI1 ]
Intercept —0.577
Physician
Sex female 1
male 3.345 2.672-4.018 <0.001
Age > 52 years 1
= 52 years 3.461 2.754-4.168 <0.001
Consultant in rheumatology, yes 1
No 3.126 1.747-4.505 <0.001
Patient
Age (10 years’ increase) —0.0018 —0.0024-—0.0014 <0.001
Patient VAS-global 0.147 0.135-0.159 <0.001
CRP 0.116 0.100-0.133 <0.001
SJC28 (range 0-28) 2.775 2.672-2.878 <0.001
TIC28 (range 0-28) 0.745 0.680-0.809 <0.001

Referent group for continuous variables is represented by each 1-unit increase in
that variable when not otherwise stated. Results adjusted for patient gender, clinic
site, country for medical exam, research experience, experience with joint scoring,
number of patients seen monthly, and assessed level of importance of
inflammation, fibromyalgia, comorbidity and patient social factors. VAS = Visual
Analogue Scale, measured on a 0-100 mm scale; CRP= C-reactive protein,
measured in mg/L; SJC28 = swollen joint count on 28- Jomt assessment; TIC28 =
tender joint count on 28-joint assessment. Adjusted R? = 0.69.

Conclusion: This study of 90 physicians matched with >8,000 RA
patients treated in routine care showed clinically significant inter-physician
variations in the physicians’ global score. Male physicians scored on aver-
age 3.1 mm higher than female, physicians that were << 52 years old scored
3.7 mm higher than their older counterparts, and consultants scored 3.1 mm
lower than non-consultants. SJC and TJC, but not patient age and gender, also
affected the physicians’ global score. The significant contribution of
physician-associated factors may have implications for research involving
measures of physicians’ global score and for clinical care.

Disclosure: C. L. Egholm, None; T. Pincus, None; L. Dreyer, None; T. Ellingsen,
None; B. Glintborg, None; M. Kowalski, None; T. Lorenzen, Roche, Pfizer, 6; O.
Rintek Madsen, None; H. Nordin, None; C. Rasmussen, Abbott, Wyeth, 2; M. L.
Hetland, None.
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Validation of Remission of Rheumatoid Arthritis by Traditional Disease
Activity Score and Provisional Criteria by American College of Rheu-
matology and European League Against Rheumatism: Patient Reported
Outcomes Analyzed From 3 Phase III Golimumab Trials. Chenglon, 2
Han', E. Keystone Roy Fleischmann®, Josef S. Smolen*, Paul Emery,

Mark C. Genovese®, Mittie K. Doyle’ and Elizabeth C. Hsm7 ohnson &
Johnson Pham‘laceutlcal Services, LLC, Malvern, PA, *University of To-
ronto, Toronto, ON, *University of Texas Southwestern Medical Center,
Dallas, TX, Medlcal University of Vienna and Hietzing Hospital, Vienna,
Austria, Leeds Musculoskeletal Biomedical Research Unit, Leeds, United
Kingdom, ®Stanford University Medical Center, Palo Alto, CA, "Janssen
Research and Development, LLC, Spring House, PA

Background/Purpose: Remission by Boolean-based definition (all
scores on the tender joint and swollen joint count, CRP (mg/dL), and patient
global assessment =1) and by Simplified Disease Activity Index-based
definition (SDAI, <3.3) were proposed by ACR/EULAR. Using patient
reported outcomes as anchors, this analysis validated these remission criteria
against traditional Disease Activity Score (DAS28) using CRP remissions
(<2.6) in 3 RA patient populations.

Methods: The efficacy of golimumab (GLM) was assessed in methotrex-
ate (MTX)-naive RA patients (GO-BEFORE, N=637), RA patients with
inadequate response to MTX (GO-FORWARD, N=444) and RA patients
previously treated with biologic anti-TNFa agent(s) with baseline MTX use
(GO-AFTER, N=305). Pooled data from patients who received placebo
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(PBO) + MTX, or GLM (50 or 100mg) + MTX, q4 weeks were used for this
analysis.Patient reported outcomes were measured with the following: Health
Assessment Questionnaire (HAQ), Physical and Mental Component Sum-
mary Scores of 36-item short-form health survey (SF36 PCS and MCS),
Assessment of Chronic Illness Therapy-Fatigue (FACIT-Fatigue), and a
Visual Analogue Scale (VAS, 0-10) of impact of RA on daily work
productivity. Descriptive statistics were provided forpatient reported out-
comes among patients in remission as defined by the 3 remission definitions.

Results: Greater proportions of patients treated with GLM + MTX vs
patients treated with PBO + MTX achieved remission in the 3 studies by each
remission definition.In the pooled analysis, the remission rate at wk 24 was
the highest (20.2%) by DAS28, compared to remission by SDAI (10.6%,
p<<0.001) and remission by Boolean-based definition (8.6%. p<<0.001).
Patients with remission by DAS28 achieved normal physical function
(HAQ=0.5), normal SF-36 PCS, and MCS (=50) by 67.8%, 38.4%, 62.2%,
respectively; these parameters were numerically lower when compared to
patients with remission by SDAI (81.3%, 62.8%, 72.1%, respectively) or by
Boolean-based definition (82.0%, 63.5%, 74.3%, respectively). Patients in
remission by DAS28 had higher HAQ scores (0.43 *0.49) compared to
patients in remission by SDAI (0.26+0.41) or Boolean-based criteria
(0.28£0.44).Similar results were observed in measures of FACIT-fatigue and
productivity VAS scores. Among MTX-naive patients in the GO-BEFORE
study who achieved remission by DAS28, 71.3% achieved normal physical
function compared to 86.9% of those in remission by SDAI and 86.5% of
patients in remission by Boolean-based definition. Among anti-TNFa expe-
rienced patients in the GO-AFTER study, 62.1% of those in remission by
DAS28 achieved normal physical function compared to 65.0% of those in
remission by SDAI, and 66.7% of patients in remission by Boolean-based
definition.

Conclusion: While disease remission has been adapted as a target in the
management of RA, more stringent remission criteria proposed by ACR/
EULAR can provide optimal patient-reported outcomes.

Disclosure: C. Han, Johnson Johnson Pharmaceutical Services, LLC, 3; E. Keystone,
Abbott Laboratories; Amgen Inc.; AstraZeneca Pharmaceuticals LP;, 2, Abbott Labo-
ratories; AstraZeneca Pharma, Biotest, Bristol-Myers Squibb Company; Centocor, Inc;
F. Hoffmann-La Roche Inc; Genentech Inc; Merck, Nycomed, Pfizer Pharmaceuticals,
UCB;, 5; R. Fleischmann, Abbott, Pfizer, Merck, Roche, UCB, Celgene, Centocor-
Jannsen, Amgen, AstraZeneca, BMS, Lilly, and Novartis., 2, Abbott, Pfizer, Merck,
Roche, UCB, Celgene, Centocor-Jannsen, Amgen, AstraZeneca, BMS, Lilly, and
Novartis., 5; J. S. Smolen, Janssen Research and Development, LLC, 9; P. Emery,
Janssen Research and Development, LLC, 9; M. C. Genovese, Janssen Research and
Development, LLC, 9; M. K. Doyle, Janssen Research and Development, LLC, 3; E. C.
Hsia, Janssen Research and Development, LLC, 3.
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Transitions Among Disease Activity States: Estimates and Models of
Covariate Associations. George W. Reed', David H. Collier?, Andrew S.
Koenig® Katherine C. Saunders®, Joel M. Kremer’ and Sameer Kotak®.
'University of Massachusetts Medical School, Worcester, MA, 2Amgen Inc.,
Thousand Oaks, CA, >Pfizer Inc., Collegeville, PA, *CORRONA, Inc.,
Southborough, MA, *Albany Medical College and The Center for Rheuma-
tology, Albany, NY, ®Pfizer Inc., New York, NY

Background/Purpose: Many RA patients have variable disease activity
over time due to disease variability, reduction in efficacy of current medica-
tions, environmental factors and other co-morbid disease changes. Prior
methodologies have been developed but in the absence of application with
real data the models have not been validated. The model applied to patient
clinical data may potentially provide insights into clinically relevant associ-
ations to disease state transitions and enhance treatment methods.

Methods:Disease activity states of low, moderate and severe were
defined using CDAI (Low:CDAI=10; Moderate 10<CDAI=22; and Severe
22<CDAI).A Markov Model for repeated measures allowing for covariate
dependence was used to model transitions among three states (Figure 1a) -
from a prior disease state to a current disease state.Population transition
probabilities were estimated and a multinomial logistic regression model used
to examine the impact of covariates on disease states and if the impact of
covariates depended upon the prior disease state.Initiation of DMARDS,
duration of RA, age and insurance were used as covariates of interest. Disease
activity measures at repeated visits of RA patients were used from the
CORRONA RA registry (Oct, 2001 to Feb, 2012).There were 160,262 visits
from 24,136 RA patients with CDAI measured at the visit and at the prior
visit.

Results: Estimated transition probabilities in the population are in
Figure 1b, showing that if the disease state at the prior visit was low then
the probability of remaining low (P;) is 0.833 and the probability of
transitioning to moderate disease (P ,,) at the next visit i5.132, and to
severe (P ¢) 15.035.Transition from any state to low disease was seen to
improve from 2001-05 to 2009-12 with P;; going from 0.79 to 0.84
(p<<0.001). Logit models estimated the effect of covariates adjusted for
time between visits. A patient in a prior state of moderate disease had a
relative risk ratio of 7.6 (95%CI: 7.08-8.21) to be in moderate disease at
the current visit (vs a patient in a prior state of low disease) if no DMARD
was initiated on the prior visit.If a DMARD was initiated the risk was
reduced to 4.08 (3.59—4.63). Longer duration of RA increased the risk of
transition in a moderate or severe state. Age and insurance did not interact
with prior disease states but showed an association with current disease
state - with private insurance associated with lower levels of disease and
age 50—64 with a larger risk for moderate and severe disease vs age <50.
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Conclusion: Estimation of transition probabilities among disease
states provides a snapshot of RA population risks dependent upon prior
states and a methodology for examining factors associated with those
risks. Current models estimate the impact of initiating DMARDS and the
duration of RA and provide a proof of concept of the modeling framework
that can be mined for examining further associations.

Disclosure: G. W. Reed, Corrona, 2, University of Massachusetts Medical School,
3, Corrona, 5, Harvard Medical School,; D. H. Collier, Amgen Inc., 1, Amgen Inc.,
3; A. S. Koenig, Pfizer Inc, 3, Pfizer Inc, 1; K. C. Saunders, Corrona, 3; J. M.
Kremer, Bristol-Myers Squibb, Genentech, Pfizer, HGS, UCB, 2, Amgen, Abbott,
Genentech, Pfizer, 5, Amgen, Abbott, BMS, 8, Corrona, 4; S. Kotak, Pfizer Inc, 1,
Pfizer Inc, 3.
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Variability of the SF-6D Determinants Over Time in Early Arthritis:
Results From the Espoir Cohort. Cécile Gaujoux-Viala', Bruno Fau-
trel?, Kossar Hosseini®, Francis Guillemin®, René-Marc Flipo* and Anne-
Christine Rat®. 'Lorraine University, Paris Descartes University,
APEMAC, EA 4360, F- 54 000, Nancy; Paris 6 - Pierre et Marie Curie
University; Rheumatology, Pitié-Salpétriere Hospital, Paris, France,
*Paris 6 - Pierre et Marie Curie University; Rheumatology, Pitié-
Salpétriere Hospital, Paris, France, *Lorraine University, Paris Descartes
University, APEMAC, EA 4360, F- 54 000, Nancy, France, 4Rheumatol-
ogy Department, Lille University Hospital, Lille, France, *Université de
Lorraine, Paris Descartes University, APEMAC, EA 4360, F- 54 000,
Nancy, France

Background/Purpose: There is growing emphasis on the cost-
effectiveness of treating rheumatoid arthritis. The SF-6D, derived from the
SF36, is an indirect utility measure widely used to calculate quality-
adjusted life-years in order to assess health benefits. Few trials directly
record the health utility measures (or the SF36), needed for economic
analyses. Consequently linear regression methods have been used to
transform Health Assessment Questionnaire (HAQ) scores into utility
measures.

Objective: 1) To assess which variables are associated with the SF-6D
in early arthritis over 3 years

2) To check if these associations are stable over 3 years
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Methods: — Patients: Between 2002 and 2005, the ESPOIR cohort
enrolled 813 patients with recent arthritis in at least 2 joints with 6 weeks to
6 months disease duration.

— Data available: SF-6D utility measures were longitudinally assessed
in 813 patients with EA (at baseline, 6 months, 1, 2 and 3 years). Clinical and
biological variables and X-rays were also recorded.

— Analysis: The determinants of SF-6D-derived utility values at each
time-point over 3 years were assessed by multivariate linear regressions to
analyze which specific aspects of early arthritis were independently associated
with the SF-6D.

Results: At baseline, higher HAQ, patient global evaluation, pain, fatigue,
and lower mental status were significantly associated with lower SF-6D.
HAQ and AIMS2-SF-mental scores explained 49 and 14% of the variance
respectively. At 6 months, 1, 2 and 3 years, higher HAQ, patient global
evaluation, fatigue, age and lower mental status were significantly associated
with lower SF-6D. HAQ and AIMS2-SF-mental scores explained 7 to 13%
and 55 to 57% of the variance respectively (figure).

% variance of the SF-6D explained

baseline e M1i2 24 M36

WHAC Mental score M Patient Global Assassment

Conclusion: The determinants of the SF-6D varied over 3 years in EA
patients. At baseline, the SF-6D was essentially determined by function
whereas after 6 months, the SF-6D was essentially determined by mental
status. Cost-effectiveness models should not use utility values derived from
HAQ.

Disclosure: C. Gaujoux-Viala, None; B. Fautrel, None; K. Hosseini, None; F.
Guillemin, None; R. M. Flipo, None; A. C. Rat, None.
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Substantial Functional Disability Is the Key Determinant of Discrepan-
cies Between EQ-5D and SF-6D Utility Measures in Early Arthritis:
Results From the Espoir Cohort. Cécile Gaujoux-Viala', Bruno Fautrel?,
Kossar Hosseini®, Francis Guillemin*, René-Marc Flipo® and Anne-Christine
Rat*. "Université de Lorraine, Paris Descartes University, APEMAC, EA
4360, F- 54 000, Nancy; Paris 6 - Pierre et Marie Curie University;
Rheumatology, Pitié-Salpétriére Hospital, Paris, France, *Paris VI University,
Paris, France, *Lorraine University, Paris Descartes University, APEMAC,
EA 4360, F- 54 000, Nancy, France, “Université de Lorraine, Paris Descartes
University, APEMAC, EA 4360, F- 54 000, Nancy, France, >Rheumatology
Department, Lille University Hospital, Lille, France

Background/Purpose: The EQ-5D, a 5-dimensional multi-attribute ques-
tionnaire, and the SF-6D, derived from the SF36, are 2 indirect utility
measures widely used to calculate quality-adjusted life-years in order to
assess health benefits.

Objective: 1) To assess which variables at baseline are associated with
EQ-5D and SF-6D in early arthritis 2) To assess which variables at baseline
are associated with substantial utility differences between EQ-5D and SF-6D.

Methods: —Patients: EQ-5D and SF-6D utility measures were assessed in
813 patients included in the French nationwide ESPOIR cohort, which
enrolled early arthritis (EA) patients with =2 swollen joints for less than 6
months and suspicion of RA.

— Analysis: Determinants of EQ-5D and SF-6D at baseline were
assessed by multivariate linear regression. Multivariate linear regression was
used to determine which aspects of EA were independently associated with
the difference between the two utility measures in patients with substantial
utility difference, i.e. 1 SF-6D — EQ5D 1 >0.074 (highest minimal important
difference, MID).To assess the determinants of having substantial utility
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difference, patients were divided into 3 categories at baseline:1 SF-6D-EQ-5D
1 >0.074 and SF-6D>EQ-5D, 1 SF-6D — EQ-5D | >0.074 and EQ-
5D>SF-6D and the others corresponding to no substantial difference (refer-
ence category). Variables collected at baseline were analyzed by polytomous
logistic regression, with the 3 categories as dependent variables.

Results: At baseline, mean values were 0.52+0.31 (range -0.59 to 1) for
EQ-5D and 0.58*0.11 (range 0.30 to 0.92) for SF-6D. In the multivariate
linear regression model, higher HAQ, pain and lower mental status (AIMS2-
SF) were significant determinants of a lower EQ-5D. HAQ and AIMS2-SF-
mental scores explained 41.4 and 7.9% of the variance respectively. Higher
HAQ, patient global evaluation, pain, fatigue, and lower mental status were
significantly associated with lower SF-6D. HAQ and AIMS2-SF-mental
scores explained 49.3 and 14.5% of the variance respectively.

The majority of patients presented a substantial difference between the 2
utility values>0.074 (66.5%) (mean difference 0.064 [range -0.421;0.941]).
In these patients, higher disability, lower mental status and higher CRP were
associated with substantial difference between EQ-5D and SF-6D. HAQ and
AIMS2-SF-mental scores explained 43.3 and 2% of the variance respectively.

In the polytomous logistic regression model, HAQ, lower mental status
and higher pain were associated with substantial difference between EQ-5D
and SF-6D. Lower disability was associated with the probability that EQ-5D
was substantially superior than SF-6D in comparison with no substantial
difference. Higher disability was associated with the probability that SF-6D
was substantially superior to the EQ-5D.

Conclusion: Higher functional disability is the key element leading to
substantial difference between the two utility measures in EA patients.
EQ-5D and SF-6D are not interchangeable especially in patients with worse
functional ability and the results of cost-utility studies using different utility
instruments must not be compared.

Disclosure: C. Gaujoux-Viala, None; B. Fautrel, None; K. Hosseini, None; F.
Guillemin, None; R. M. Flipo, None; A. C. Rat, None.
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Benefits of Treat-to-Target Guideline Compliance in Patients with
Rheumatoid Arthritis: A Retrospective Claims Anal;fsis. Martin J. Berg-
man', James W. Shaw?, Mary A. Cifaldi*, Annie Guerin®, Pooja Chopra® and
James Signorovitch®. 'Taylor Hospital, Ridley Park, PA, 2Abbott Laborato-
ries, Abbott Park, IL, *Analysis Group, Inc., Montreal, QC, *Analysis Group,
Inc., Boston, MA

Background/Purpose: To achieve clinical remission/low disease activity
in patients with rheumatoid arthritis (RA), the treat-to-target (T2T) guidelines
recommend frequent disease monitoring through patient-rheumatologist in-
teractions. The economic implications of treating to target have not been fully
quantified.This study aimed to estimate the effects of compliance with T2T
recommendations regarding patient follow-up on health care resource utili-
zation (HRU) and medical service costs in RA patients newly initiated on a
disease-modifying anti-rheumatic drug (DMARD).

Methods: Patients =18 years old with =2 RA diagnoses and =1
prescription fill for a DMARD that was preceded by a rheumatologist
encounter (within 7 days) were identified from the MarketScan® Commercial
Claims and Encounters database (1/2000 to 9/2011).A patient’s index date
was randomly selected among all new DMARD initiation dates with =3
months of continuous enrollment before and =15 months after that date.
Patients with a follow-up rheumatologist visit within 90 days of the index date
were defined as compliant, while all others were classified as noncomplian-
t.HRU and costs (measured from a payer’s perspective in 2010 US dollars)
were measured over a l-year period starting 90 days after the index
date.Adjusted all-cause HRU and medical service costs were compared
between compliant and noncompliant patients using multivariable regression.

Results: A total of 15,103 RA patients were selected with 10,739 (71.1%)
being designated as compliant. The average age was 49.9 years, and 23.2%
were male.After adjusting for potential confounding, compliant patients
exhibited significantly fewer inpatient admissions and inpatient days, fewer
emergency room (ER) visits, and less use of other medical services but
significantly more outpatient visits than noncompliant patients.Consequently,
compliant patients had significantly lower adjusted inpatient costs but signif-
icantly higher adjusted outpatient costs than noncompliant patients.The
inpatient cost reduction offset the increase in outpatient costs such that there
was no significant difference between the two cohorts with respect to
aggregate adjusted medical service costs.
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Comparison of all-cause HRU and medical costs between compliant and
noncompliant RA patients

Unadjusted Mean

Unadjusted Incidence
Rate Medical Cost

Not Adjusted Not Adjusted Cost
Compliant Compliant IRR (95% Compliant Compliant Diff. (95% CI)
[A] [B]  CI) [A]/[B] P-value  [A] [B] [A][B]  P-value
All medical services 13,662 11,596 321 0.624
(—825, 1,487)
INPT visits 3,620 3,715 —933 0.020
(—1,721, —290)
No. INPT admissions 0.17 0.17 0.86 0.010
(0.77, 0.97)
No. INPT days 0.97 1.04 0.78 0.007
(0.66, 0.94)
Outpatient visits 2035 17.75 1.05 <0.001 8,793 6,515 1,665 <0.001
(102, 1.07) (888, 2,843)
ER visits 0.36 0.36 0.90 0.023 305 303 -20 0.340
(0.83,0.99) (=70, 20)
Other 338 325 0.93 0.004 943 1,063 —135 0.124
(0.88, 0.98) (—294, 29)

Abbreviations: HRU, health resource utilization; RA, rheumatoid arthritis; IRR, Incidence Rate Ratio; CI,
Confidence Interval; INPT, inpatient; ER, emergency room.

Notes: The other medical service category included laboratory, radiology, and other ancillary services. Given that
the unadjusted incidence rates and means could have been biased due to confounding, comparative estimates were
adjusted for age, region, insurance, comorbidities, index year, and HRU and costs at baseline (chosen based on

P < 0.05).

Conclusion: RA patients benefit from being followed in a manner
consistent with T2T guidelines.Notably, they exhibit fewer inpatient visits
with lower length of stay and lower ER utilization without incurring an
increase in medical service costs due to more frequent follow-up with a
rheumatologist. However, more research is needed to assess the impact of
rigorous follow-up on patient quality of life.

Disclosure: M. J. Bergman, None; J. W. Shaw, Abbott Laboratories, 3; M. A. Cifaldi,
Abbott Laboratories, 3, Abbott Laboratories, 1; A. Guerin, Abbott Laboratories, 5; P.
Chopra, Abbott Laboratories, 5; J. Signorovitch, Abbott Laboratories, 5.
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An Innovative Strategy to Implement Clinical Practice Guidelines for
Rheumatoid Arthritis and Osteoarthritis Patients Through Facebook.
Lucie Brosseau', George Wells?, Sydney Brooks GlIlO De Angelis*, Mar

J. Bell’, Mary Egan Stephane Poitras', Judy Klng Lynne Casimiro®,

Launa.nne Loew' and Michael Novikov'. "University of Ottawa, Ottawa,
ON, 2University of Ottawa Heart Institute, Ottawa, ON, >The Arthritis
Society, Ontano Division, Toronto, 4Un1ver1sty of Ottawa, Ottawa, ON,
Ottawa, ON, *Sunnybrook Health Sciences Centre, University of Toronto,
Toronto, ON, “Montfort Hospital, Ottawa, ON

Background/Purpose: A major issue in health research today is finding
effective and efficient ways to exchange knowledge between researchers,
clinicians and the general public. Evidence Based Clinical Practice Guidelines
(EBCPGs) are systematically developed statements that help practitioners
decide on appropriate health care in specific clinical circumstances. The
purpose of the study is to determine if an updated online evidence-based
educational program delivered through Facebook is effective in improving
the knowledge, skills, and self-efficacy of patients with arthritis in relation to
evidence-based self-management rehabilitation interventions (updated Ot-
tawa Panel EBCPGs) for OA and RA.

Methods: Adult patients (>18 years old) with self-reported OA or RA
were eligible for the study. A total of 110 participants were recruited from the
general public and different arthritis patient organizations throughout Canada.
Eleven participants were selected to participate in a focus group using the
Delphi process to rank and select effective self-management strategies for OA
and RA according to level of implementation burden. Ninety-nine partici-
pants were then selected to participate in the online Facebook intervention
which included a “group” web-page providing case-based video clips on how
to apply the selected self-management interventions. Over a 3-month period,
participants were asked to complete 3 online questionnaires regarding their
previous knowledge, intention to use/actual use of the self-management
strategies, self-efficacy and confidence in managing their condition.

Results: Knowledge acquisition scores improved among OA and RA
participants with a mean difference of 1.8 (p<<0.01) when compared from
baseline to immediate post-intervention. At 3 months post-intervention,
almost all self-management strategies were successful with participants
following through on their intention to use the self-management strategies,
however, statistically significant results were only demonstrated for “aquatic
jogging” (p < 0.05) and“yoga” (p < 0.05) among OA participants, and
“aquatic therapy” (p<<0.01) among RA participants. Statistically significant
knowledge acquisition scores improved by 31% for ice massage (p<<0.01),
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22% for transcutaneous electrical nerve stimulation (p<<0.05), 21% for bed
rest (p<<0.05), 19% for balneotherapy (p<<0.01), 14% for yoga (p<<0.05),
12% for low level laser therapy (p<<0.05), and 11% for semi-rigid inserts in
extra depth shoes (p<<0.05). Self-efficacy was maintained from immediate
post-intervention to 3 months follow-up, and confidence improved as the
study progressed.

Conclusion: Patients were able to perform the interventions in the privacy
and comfort of their own home, discuss and learn from experience of other
individuals afflicted with the same disease using this popular social network-
ing site. This online program can provide patient organization representatives
with the opportunity to learn about evidence-based self-management strate-
gies for OA and RA, to increase their awareness of useful community
resources, and support their efforts to disseminate the information to others
with arthritis.

Disclosure: L. Brosseau, None; G. Wells, None; S. Brooks, None; G. De Angelis,
None; M. J. Bell, None; M. Egan, None; S. Poitras, None; J. King, None; L.
Casimiro, None; L. Loew, None; M. Novikov, None.
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Longitudinal Hypertension Diagnosis and Control Among a Primary
Care Medlcally Homed Population with Rheumatoid Arthritis. Katya
Voelker' and Christie M. Bartels®. 'Univ of Wisconsin School of Medicine
and Public Health, Madison, Univ of Wisconsin School of Medicine and
Public Health, Madison, WI

Background/Purpose: Hypertension is a key risk factor for cardiovas-
cular disease (CVD) in patients both with and without rheumatoid arthritis
(RA). In their review on hypertension in RA, Panoulas et al (2008) cited
relative risks of hypertension for CVD events ranging from 1.5 to 4.3.Reports
vary further regarding hypertension prevalence in RA largely due to varying
case definitions and timing of observations. Herein we examined hyperten-
sion prevalence, diagnosis and control using standard Joint National
Committee-7 (JNC-7) hypertension diagnostic criteria applied to a medically
homed RA population.

Methods: Using a cohort design we studied all adult patients with
rheumatoid arthritis who were medically homed receiving primary care and
rheumatologic care within a large multispecialty practice. Patients were
considered “medically homed” for each consecutive year (2005-2011) that
they met definitions requiring =2 visits over a 24 month baseline (including
at least 1 primary care visit and 1 rheumatology visit). RA was determined
using algorithms requiring two ICD-9 claims of 714.0-714.4 in 24 months
(modified Katz 1997, MacLean 2000). Hypertension diagnosis eligibility was
defined by applying Joint National Committee-7 (JNC-7) hypertension
diagnostic criteria: 3 or more blood pressures >140/90 or 2 or more pressures
>160/100 on >2 separate visits. An algorithm was used to search for >1
ICD-9 hypertension code (Tu 2007) or any antihypertensive medication to
indicate hypertension diagnosis. Total hypertension prevalence counted diag-
nosed and undiagnosed cases meeting JNC definitions. Control was also
based on JNC-7 criteria requiring 3 normal blood pressures <<140/90.
Descriptive statistics were used to report hypertension prevalence, diagnosis
and control during the baseline and subsequent medically homed period.

Results: In our population of 1,099 medically homed RA patients (mean
age 56; 76% female) the prevalence of hypertension was 30% at baseline and
56% during follow up.Hypertension generally increased with age (Fig. 1).
Compared to older patients, a higher proportion of younger patients remained
undiagnosed. Although older patients were more often diagnosed, three
quarters remained uncontrolled.
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Conclusion: Our examination of medically homed RA patients receiving
both primary care and rheumatology care highlights the importance of
examining longitudinal data for assessing diagnosis and control of hyperten-
sion among patients with RA. These data illustrate that point prevalence



estimates may under report hypertension rates relative to standard JNC
definitions using multiple observations. Overall, young hypertensive RA
patients were proportionally less likely to be diagnosed and control remained
poor across all age groups.

Disclosure: K. Voelker, None; C. M. Bartels, None.
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Prediction of Mortality in Rheumatoid Arthritis Using a Serum Cyto-
kine Profile. Agustin Escalante', Roy W. Haas', Daniel F. Battafarano® and
Inmaculada Del Rincon'. 'University of Texas Health Science Center at San
Antonio, San Antonio, TX, *Brooke Army Medical Ctr, San Antonio, TX

Background/Purpose: Cytokines are important in the pathogenesis of
RA. Their concentration in the serum rises immediately prior to RA onset,
and may be associated with disease outcome. We are not aware of any studies
of serum cytokines in relation to mortality in RA. In the present study we
examined the accuracy of a profile of 38 cytokines in the prediction of
mortality in an RA cohort.

Methods: We studied RA patient participants in a longitudinal study of
RA outcomes who were recruited at a routine visit to a rheumatologist.After
a baseline assessment that included a collection of a serum specimen, which
was stored for future study, patients were tracked yearly for follow-up.We
identified deaths thorough next of kin, physician or public database reports,
confirmed by death certificate. We used stepwise logistic regression to
examine the association between serum cytokine levels and mortality,
adjusting for the confounding influence of age and sex. We used receiver
operator characteristic(ROC) curves to measure accuracy of mortality predic-
tion.

Results: We studied 1,328 RA patients.A serum sample for cytokine
measurement was available in 1,217 patients, who accrued 5,965 person-
years of observation, or an average of 4.9 years per patient (range 1 day to 15
years).During this time, 204 deaths occurred for a mortality rate of 3.4 per 100
patient-years, 95% CI 3.0 to 3.9.Using age- and sex-adjusted stepwise logistic
regression to identify cytokines associated with mortality, we found that the
serum concentrations of the following 8 cytokines were independently
associated with increased mortality: IP-10, 1.48 (1.03, 2.11); EGF, 1.27 (1.05,
1.54); TNF-a, 1.47 (1.12, 1.91); MCP-1, 1.60 (1.14, 2.24); IL-8, 1.75 (1.36,
2.23); IL-3, 1.67 (1.05, 2.67); IFN-g, 1.4 (1.08, 1.80); and GRO, 2.08 (1.40,
3.09). In the same model, the following 5 cytokines were independently
associated with reduced mortality:MDC, 0.36 (0.26, 0.51); GCSF, 0.54 (0.39,
0.74); MIP-1a, 0.75 (0.62, 0.90); and IL-17, 0.71 (0.57, 0.89).Values shown
are odds ratios (95% CI). The area under the mortality prediction ROC curve
for a model including age and sex plus the above 13 cytokines was
significantly higher than a model that included age and sex alone (0.876 vs.
0.776, P < 0.001) (see figure).
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Conclusion: A serum cytokine profile is significantly associated with
mortality in RA, and its accuracy in predicting mortality within 5 years is
superior to that of age and sex alone. We are not aware of any previous reports
of mortality prediction in RA using serum cytokine profiles.

Disclosure: A. Escalante, None; R. W. Haas, None; D. F. Battafarano, None; I. Del
Rincon, None.
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The Effect of Weather On Patient Symptoms in Rheumatoid Arthri-
tis: A Systematic Review of the Literature and Exploration of
“weather sensitivity”. Annika Cutinha', Frederick Wolfe? and Kaleb
Michaud®. 'University of Nebraska Medical Center, Omaha, NE, *Na-
tional Data Bank for Rheumatic Diseases, Wichita, KS, *National Data
Bank for Rheumatic Diseases & University of Nebraska Medical Center,
Omaha, NE

Background/Purpose: Patients with rheumatoid arthritis (RA) often
attribute an exacerbation of their symptoms to changes in the weather.
There are several studies examining this relationship. We conducted a
systematic review of the existing literature on the effect of weather on
symptoms in RA, and a follow up study that characterized patients with
RA that reported being “weather sensitive”.

Methods: A systematic review of Medline and Embase from incep-
tion until November 2011 looked for articles that report the effect of
any aspect of weather on any symptom or outcome of patients with
arthritis and 765 articles qualified. Then only included were non-
duplicative articles in English with RA patients. We identified a subset of
patients as “weather sensitive”(WS) based on patients reporting worse
symptoms with increased weather. We observed that the percentage of
WS patients in the studies reviewed, along with the difference in study
methods, played a role in determining the final results. In order to identify
WS patients and determine if they differ from other patients, we queried
a cohort of 6901 US rheumatic disease patients (including 4655 RA, 1206
osteoarthritis (OA), and 374 fibromyalgia (FMS)) participating in an
observational study and compared their demographic and clinical charac-
teristics.

Results: Only 19 articles (N=3357 RA patients) qualified for our
review. These studies did not find a consistent association between
weather and RA symptoms. For example, 4 studies found a positive
correlation between temperature and symptoms like pain and stiffness,
4 others found a negative correlation, and 4 more found no correlation.
We had similar results for 11 articles studying humidity and RA
outcomes: 6 positive, 1 negative, and 4 had no correlation. For atmo-
spheric pressure, 3 were positive, 1 was negative, and 6 had no correlation.
Of the 4655 RA patients we surveyed, 63% reported being WS (compared
to 71% of OA and 78% of FMS), 20% were not, and the remaining 17%
did not know. Columns 2-3 of Table 1 list their characteristics. Patients in
the WS group were younger, less male, less educated, and had shorter RA
duration. They also had worse RA symptoms as measured by HAQ, pain
VAS, and SF36. The logistic multivariable regression for WS odds ratios
are provided in column 4. We accounted for possible over reporting of
symptoms by including a patient symptom count and polysymptomatic
distress scale.

Table. Characteristics of RA patients by weather sensitivity and multivariable
logistic regression.

Not weather sensitive Weather sensitive Odds ratio
(N=926) (SD) (N=2926) (95%CI)
Age (years) 64.8 (12.0) 62.1 (12.3) 0.98 (0.97, 0.99)

Male (%) 25.6 15.0 0.71 (0.58, 0.88)

Education (0-17 years) 14.7 (2.2) 14.1 (2.3) 0.91 (0.88, 0.95)
RA duration (years) 19.7 (12.1) 18.6 (SD 12.3)  0.99 (0.99, 1.00)
HAQ (0-3) 0.61 (0.7) 1.10(SD 0.7)  1.26 (1.02, 1.55)
Pain VAS (0-10) 2.16 (2.4) 3.97(SD2.7) 1.09 (1.04, 1.15)
SF36 Physical CS Score 443 (11.4) 36.0 (SD 10.8)  0.97 (0.96, 0.99)
Symptom count (0-37) 4.9 (4.6) 8.4 (6.0) 1.05 (1.03, 1.08)
Polysymptomatic 6.2 (6.5) 11.5(7.9) 1.02 (1.00, 1.04)

distress scale (0-31)

Conclusion:Although widely believed, no consistent association in the
literature between weather and RA symptoms was seen.Patients with
worse function and pain are more likely to report being WS even after
controlling for sociodemographic status and general symptoms. Future
studies aimed at objectively measuring WS are needed to further evaluate
whether subjective symptoms are more correlated with weather possibly
through increased pain sensitization.

Disclosure: A. Cutinha, None; F. Wolfe, None; K. Michaud, None.
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Poor to Moderate Performance of Patient Self-Report in Indentifying
Periodontitis in Patients with Rheumatoid Arthritis. Ted R. Mikuls',
Jeffrey Payne®, Harlan Sayles®, Shawneen Gonzalez?, Jeffrey Markt®,
Mark Beatty?, Grant W. Cannon®, David McGowan®, Gail S. Kerr®,
Robert Redman’, Andreas M. Reimold® and Garth Griffiths®. 'Omaha VA
and University of Nebraska Medical Center, Omaha, NE, *University of
Nebraska Medical Center, Lincoln, NE, *University of Nebraska Medical
Center, Omaha, NE, *Omaha, NE, *George E. Wahlen VA Medical
Center, Salt Lake City, UT, “Washington DC VAMC, Georgetown and
Howard University, Washington, DC, "Washington DC VA, Georgetown
and Howard University, Washington, DC, ®Dallas VA and University of
Texas Southwestern, Dallas, TX

Background/Purpose: Periodontitis (PD) is a putative risk factor for
rheumatoid arthritis (RA) risk and progression.PD is defined as inflam-
mation of the supporting tissues of the teeth, progressive attachment and
bone loss and is characterized by pocket formation and/or gingival
recession. No single definition of PD has been well established and
consistently applied in research. Although results from standardized
periodontal examinations are considered the ‘gold-standard’ for PD
classification, studies examining the relationship of PD with RA have also
relied on patient self-report for case ascertainment. The goal of this study
was to examine the performance of patient self-reporting in identifying PD
based on results from a standardized periodontal exam in patients with
established RA.

Methods: In a multicenter study, RA patients satisfying ACR classi-
fication criteria underwent a standardized, calibrated, periodontal evalua-
tion. PD was defined as the presence of clinical attachment loss 6 mm for
2 or more teeth and one or more sites with a probing depth = 5 mm
(consistent with severe PD). Characteristics of patients with and without
PD were compared using the Student’s t-test or Chi-square test. Patients
responded to 6 questions previously used in research studies to assess for
a history of PD, treatment, and/or related signs and symptoms (Table); the
sensitivity, specificity, positive predictive value (PPV) and negative
predictive value (NPV) of the questions were calculated.

Results: Of the RA patients examined (n = 245), 82 (33.5%) had PD
based on examination.Factors associated with an increased PD frequency
included age (mean 62 vs. 57 yrs for PD vs. no PD, p = 0.014), male
gender (82% vs. 53%, p < 0.001), ever smoking (78% vs. 55%, p <
0.001), and seropositivity for RF (92% vs. 81%, p = 0.025) or anti-CCP
antibody (93% vs. 77%, p = 0.004). There were no associations of race,
education, alcohol use, select comorbidity (diabetes, hypertension, heart
disease), or medication use (prednisone, methotrexate, or biologic ther-
apy) with the presence of PD. The metric properties of PD-related
questions are shown:

RA/+PD RA/No PD Sens. Spec. PPV NPV

Do your gums bleed after you 32% 14% 0317 0.858 0.531 0.713
brush your teeth?
Have you ever been told that 37% 16% 0366 0.839 0.536 0.722

you have periodontal or
gum disease involving bone
loss or deep pockets?
Have you ever been told that 39% 20% 0.390 0.804 0.500 0.724
you need periodontal or
gum treatment (e.g. scaling
and root planning or a
“deep cleaning™)?

Do you see a periodontist for 28% 25% 0284 0.748 0365 0.672
treatment or cleanings?

Do you have “loose” teeth? 21% 4% 0.207 0957 0.708 0.706

Have you ever had periodontal 16% 13% 0.159 0875 0394 0.670
surgery?

Positive response to = 1 PD 70% 50% 0.707 0497 0414 0.771

screening question

Affirmative responses to the PD-questions were all more common (p = 0.002) in
RA patients with PD vs. No-PD, with differences in all but questions 4 and 6
being statistically significant.

Conclusion: In studies examining the relationship of PD with RA,
patient self-report does not represent an adequate surrogate of clinically
defined PD.In this study severe PD is very common in patients with
established RA, affecting 1 in 3 patients. Although demonstrating mod-
erate to good specificity in some cases, questions commonly used to assess
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for the presence of PD yield insufficient sensitivity (< 40%) in this
population. Both PPV and NPV of these questions were consistently
below 80% in this population, suggesting that misclassification and study
bias are likely to occur in RA studies using patient self-report for PD case
ascertainment.

Disclosure: T. R. Mikuls, None; J. Payne, None; H. Sayles, None; S. Gonzalez,
None; J. Markt, None; M. Beatty, None; G. W. Cannon, None; D. McGowan,
None; G. S. Kerr, None; R. Redman, None; A. M. Reimold, None; G. Griffiths,
None.
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Physical Function, Pain and Fatigue Are Related to Sleep Disturbance
in Females with Rheumatoid Arthritis. Cathrine Austad', Tore K.
Kvien® and Till Uhlig?. 'Diakonhjemmet Hospital, Norway, Oslo, Nor-
way, “Diakonhjemmet Hospital, Oslo, Norway

Background/Purpose: Sleep quality is an important aspect of health
and well-being and the Outcome Measures in Rheumatology Clinical
Trials group has identified sleep quality as a key concern for rheumatoid
arthritis (RA) patients'. Patient reported sleep-disturbance is included in
the RAID (RA Impact of Disease) score, but not in many other core
patient reported outcomes (PROs) and is rarely reported in clinical
trials. The aim of this study was to assess self-reported sleep disturbance in
a large sample of patients from a population based RA registry and
identify factors associated with self-reported sleep disturbance.

Methods: In a population based RA registry in Oslo, Norway, 868
patients aged 20-79 years (mean (SD) age 59.9 (12.3) years, disease
duration 13.0 (10.8) years, 77.1% females) responded to a mailed
questionnaire in 2009 (response rate 60.6%). 844 patients answered the
numeric rating scale (NRS) on sleep disturbance due to RA (part of the
RAID questionnaire) within the last week, and reported use of benzodi-
azepine like sleeping drugs (zopiclone/zolpidem = z-hypnotics) and other
medications used in the treatment of RA. Other PROs included 100mm
visual analogue scales (VAS) for pain, fatigue and patient global disease
activity, HAQ (0-3, 3 worst), SF-36 with physical (PCS) and mental
(MCS) component scores (0-100, 0=worst), RA Disease Activity Index
(RADAIL 0-10, 10 worst) and RAID score (0-10, 10=extreme/very
poor). Multivariate linear regression analyses were used to identify factors
independently associated with sleep disturbance (0-10 NRS, 10=extreme
sleep disturbance) and adjusted for age and disease duration.

Results:

Table 1. Clinical findings in females and males

Female Male
Mean (SD) Mean (SD) p-value

Significant gender differences

+ Disease duration (years) 135 (11.1) 11.5(9.7) 0.02
VAS fatigue (0-100) 45.9(28.8) 40.5 (28.7) 0.02
HAQ (0-3) 0.97 (0.73) 0.64 (0.62) <0.001
PCS (0-100) 36.0 (11.6) 37.9 (11.6) 0.05
RAID (0-10) 3.46 (2.14) 2.96 (2.14) 0.004
Sleep disturbance (0-10) 3.19 (2.79) 2.41(2.71) 0.001
Use Z-hypnotics 20.8% 12.6% 0.004

No significant gender differences

+ Age (years) 59.9 (12.6) 59.7 (11.4) 0.83
VAS pain (0-100) 34.9 (24.3) 31.6 (25.1) 0.11
VAS patient global (0-100) 37.8 (24.9) 34.5 (24.6) 0.10
MCS (0-100) 46.8 (11.6) 47.3 (11.8) 0.61
RADALI (0-10) 3.25(1.70) 3,00 (1,72) 0.07
Use sSDMARD 60.5% 60.6% 0.99
Use biologics 20.3% 18.7% 0.61
Use prednisolone 35.4% 35.9% 0.91

Multivariate linear regression analyses, adjusted for age and disease duration, with
sleep disturbance assessed by NRS(0-10) as dependent variable, identified
significant independent associations with female gender (B=0.40, 95% CI 0.06,
0.74), HAQ (B=0.40, 95% CI 0.13, 0.67), RADAI (B=0.42, 95% CI 0.27, 0.57),
VAS pain* (B=0.15, 95% CI 0.041, 0.27), VAS fatigue* (B=0.18, 95% CI 0.11,
0.25) and MCS* (B= -0.52, 95% CI -0.65, -0.38). *per 10 unit change.

Use of z-hypnotics was significantly associated with MCS, PCS, HAQ, RADAI,
RAID, NRS sleep disturbance, VAS pain/fatigue/patglob (all p<<0.001), and
disease duration (p=0.03).



Conclusion: Sleep disturbance in RA is to a higher degree reported by
females, and is independently associated with pain, fatigue and worse mental and
physical function. Sleep is independently associated with RA disease impact and
therefore merits attention in clinical care.

(1) Kirwan JR, Newman S, Tugwell PS, Wells GA. Patient Perspective on

Outcomes in Rheumatology A Position Paper for OMERACT 9. J Rheumatol 2009;
36(9):2067-70.
Disclosure: C. Austad, None; T. K. Kvien, Abbott Immunology Pharmaceuticals, 8,
AstraZeneca, 8, Merck Pharmaceuticals, 8, NiCox, S.A., 8, Pfizer Inc, 8, Roche Pharma-
ceuticals, 8, UCB, 8, BMS, 5, Abbott Immunology Pharmaceuticals, 5, Merck Pharmaceu-
ticals, 5, NiCox, S.A., 5, Pfizer Inc, 5, Roche Pharmaceuticals, 5, UCB, 5, Abbott
Immunology Pharmaceuticals, 2, Bristol-Myers Squibb, 2, Merck Pharmaceuticals, 2, Pfizer
Inc, 2, Roche Pharmaceuticals, 2, UCB, 2; T. Uhlig, None.
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Correlations of Single Item Health Literacy Screening Questions with
Established Measures of Health Literacy in Subjects with Rheumatoid
Arthritis. Itziar Quinzanos', Joel M. Hirsh' and Liron Caplan®. 'Denver Health
Med Ctr, Denver, CO, *Denver VAMC and Univ of Colorado School of
Medicine, Aurora, CO

Background/Purpose: Preliminary research suggests that Health Literacy
(HL) is associated with the functional status of rheumatoid arthritis (RA)
patients.Single Item Health Literacy Screening (SILS) questionnaires are a
convenient method of establishing the health literacy of patients. However, the
wording of SILS, version 2 (SILS2, “How comfortable are you filling out medical
forms by yourself?” Wallace LS, et al. J Gen Intern Med. 2006;21:874-7.)) may
be misinterpreted by RA patients as an query regarding their physical limitation-
s.We assessed the construct validity of the SILS2 by correlating scores with
standardized HL measures.

Methods: English-speaking adult RA patients at Denver Health enrolled in a
cross-sectional study. Subjects were asked to complete the SILS2, an older
version of the SILS (SILS1, “How often do you need to have someone help you
when you read instructions, pamphlets, or other written material from your doctor
or pharmacy?” Chew, et al. Fam Med 2004;36:588-594), as well as two longer
HL measurement tools (Short Test of Functional Health Literacy in Adults
[STOFHLA] and the Rapid Estimate of Adult Literacy in Medicine [REALM-
]).Pearson correlation was used to assess the construct validity of the various tools.

Results: 110 subjects participated in the study. There was a strong correlation
between the two SILS versions (Table 1). The correlation of SILS2 and REALM
or STOFHLA was less robust (Table 1), but still moderately well correlated,
though the distribution of scores within each SILS2 category demonstrated
substantial scatter (Figures 1 and 2).

Table 1. Correlations of various measures of health literacy in subjects with RA

SILS1 SILS2 REALM
SILS2 0.693 - -
REALM 0.385 0.411 -
STOFHLA 0.416 0.439 0.554

STOFHLA = Short Test of Functional Health Literacy in Adults;
REALM = Rapid Estimate of Adult Literacy in Medicine;
SILS = Single-Item Literacy Screener

Plot of REALM raw scores versus SILS2 Categories
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Plot of STOFHLA raw scores versus SILS2 Categories
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Conclusion: The SILS2 has construct validity in the assessment of HL in
patients with RA. The SILS instruments are moderately good reflections of
HL for groups of RA patients, however the substantial scatter of scores within
each SILS category likely limits the clinical utility of the SILS in determining
the HL on any one subject.

Disclosure: 1. Quinzanos, None; J. M. Hirsh, None; L. Caplan, None.
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Combined Response Index in Diffuse Systemic Sclerosis (CRISS)-Which
External Anchors to Use When Developing the Index? Baseline Analysis.
Dinesh Khanna', Veronica Berrocal', James R. Seibold?, Peter A. Merkel®,
Maureen D. Mayes®, Kristine Phillips', Robert W. Simms®, Shervin Assassi®,
Philip J. Clements® and Daniel E. Furst®. 'University of Michigan, Ann
Arbor, MI, *Scleroderma Research Consultants LLC, Avon, CT, *University
of Pennsylvania, Philadelphia, PA, *University of Texas Health Science
Center at Houston, Houston, TX, *Boston University School of Medicine,
Boston, MA, *UCLA School of Medicine, Los Angeles, CA

Background/Purpose: As part of an NIH sponsored effort to develop a
data-driven CRISS, we evaluated the face, content, and construct validity
(convergent and discriminant) of patient (Pt) and physician (MD) assessments
for use as the “external gold standards” or “anchors” to compare against
individual core set items developed as part of a consensus meeting conducted
by the Scleroderma Clinical Trial Consortium (Khanna D, Ann Rheum Dis
2008). This methodology has been used for developing other response
criteria.

Methods: We recruited patients with early diffuse SSc (< 5 years) at four
scleroderma centers in the United States. Pre-defined outcome measures were
collected. These included demographics (e.g., age, disease duration), patient-
reported outcomes (e.g., HAQ-DI, SF-36), physical examination (e.g., skin
score, joint count), and physiological/ radiological tests (e.g. echocardiogram,
pulmonary function tests).We assessed the test characteristics of 8 potential
Likert anchors (3 MD-derived: global assessment; activity of skin involve-
ment; severity of skin involvement and 5 Pt. derived: patient global assess-
ment; activity of skin involvement; limitations due to skin involvement;
overall pain; transition question regarding overall health)against the above
measures. The associations between anchors and outcome measures were
assessed using Spearman correlation. The discrimination between the anchors
(trichotomized) and outcome measures was assessed using parametric or
non-parametric tests. Each anchor was ranked (1[weakest]-8 [best]) based on
the strength of the correlation (convergent validity) and significance of p
value for trichotomized variables (discriminant validity) vs. each outcome
measure. Due to skewness in the distributions, the median of the rankings for
each anchor was used to identify anchors with the best convergent and
discriminant validity.

Results: 200 patients completed the baseline visit. The mean (SD) age
was 50 (11.9) yrs, disease duration was 2.4 (1.6) yrs, modified Rodnan skin
score was 20.6 ( 10.1), and HAQ-DI was 0.96 ( 0.79). All 8 anchors have face
validity. MD global, Pt. global, and Pt-activity skin have content validity as
they assess overall SSc/ skin involvement [major feature of the SSc]. There
were high correlations between the 3 MD anchors (r= 0.57-0.69) but wide
variation forpt. anchors (r=0.17-0.58). The pt. anchors complemented MD
anchors (r=0.18-0.47).Among the MD-administered anchors, global assess-
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ment had the best convergent and discriminant validity (Table). Of the
patient-administered anchors, patient global assessment and pain had the best
convergent and discriminant validity (Table).

Median Ranking*
(Convergent)

Median Ranking*

Anchors (Discriminant)

MD global assessment 5 6
MD activity-skin 3 4
MD severity-skin

Pt global assessment

Pt activity-skin

Pt limitations due to skin
Pt overall pain

Pt Transition question

= LY IRV VNN
[N

5
5
4
5
5
2

* Higher number denotes higher median ranking

Conclusion: All anchors (except transition anchor) have high convergent
and discriminant validity. These measures will serve as key anchors in the
analysis of the CRISS longitudinal database and the development of a
composite index.

Disclosure: D. Khanna, Actelion Pharmaceuticals US, 2, Gilead, 2, Actelion Pharma-
ceuticals US, 5, Bayer Pharmaceuticals, 5, Gilead, 5, Sanofi-Aventis Pharmaceutical, 5,
DIGNA, 5, Pfizer Inc, 5, Roche Pharmaceuticals, 5, NIH, 2, Actelion Pharmaceuticals
US, 8, United Therapeutics, 8; V. Berrocal, None; J. R. Seibold, Actelion Pharma-
ceuticals EU, 5, United Therapeutics, 5, Bayer Pharmaceuticals, 5; P. A. Merkel,
Actelion Pharmaceuticals US, 5, Genzyme Corporation, 5, Celgene, 2, Genentech and
Biogen IDEC Inc., 2, Bristol-Myers Squibb, 2, Human Genome Sciences, Inc., 2,
Proteon Therapeutics, 2; M. D. Mayes, None; K. Phillips, None; R. W. Simms, None;
S. Assassi, Savient Pharmaceuticals, 5; P. J. Clements, None; D. E. Furst, Abbott,
Actelion, Amgen, BMS, Gilead, GSK, NIH, Novartis, Pfizer, Roche/Genentech, UCB,
2, Abbott, Actelion, Amgen, BMS, Biogenldec, Centocor, Gilead, GSK, NIH, Novartis,
Pfizer, Roche/Genentech, UCB, 5, Abbott, Actelion, UCB, 8.
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Health State Utilities in Systemic Sclerosis: Results From the UCLA
Scleroderma Quality of Life Study. Mohsen Sadatsafavi', Dinesh Khanna?,
Paul Maranian®, D. Furst*, Amir Khakban' and Carlo A. Marra'. 'Univ of
British Columbia, Vancouver, BC, *University of Michigan, Ann Arbor, MI,
*UCLA Medical School, Los Angeles, CA, *University of California at Los
Angeles, Los Angeles, CA

Background/Purpose: Health state utility values (HSUVs) are used as
weightings for quality-adjusted life years (QALYs) in economic analyses. It
is not clear whether available instruments yield similar results or what
domains of health are contributing to the overall score in a sample of patients
with systemic sclerosis (SSc).

Methods: Our study included 223 individuals with rheumatologist-
confirmed SSc from one academic center. An interviewer administered direct
heath state utilities including the Time Trade Off (TTO), Visual Analogue
Scale (VAS), and Standard Gamble (SG). We calculated the Short Form 6D
from SF-36. Other clinical and health services variables were also collected.

Results: The mean age of the SSc sample was 51 years (SD 15) with the
majority being female (84%).Mean (SD) health state utility values were 0.65
(0.13) for the SF-6D, 0.76 (0.28) for the TTO, 0.84 (0.22) for the SG, and 0.67
(0.19) for the VAS (P = 0.02).These measures are moderately correlated and
appear to discriminate across measures of disease severity and function such
as the physician’s global assessment, digital tip ulcer count, swollen joint
count, and tender joint count. Most HSUV measures show a monotonic
descending relationship with measures of increased severity.

Table 1. Discriminant ability of health state utility value measures.
SG TTO VAS SF6D

Disease Severity Measure Category Mean  (SD)
Ph(yosi(lzi]a)n’s Global Assessment <2 90(.16) .85(.22) .75(.15) .72(.13)
2-6 .82(.25)  .74(.30)  .63(.20) .63(.12)
>6 .80(.24) .67(31) .63(.20) .59(.10)
Digital Tip Ulcers <0 .84(.22) .76(29) .67(.19) .65(.13)
0-1 .85(.26) .82(.30) .63(.21) .64(.14)
>1 .88(.21) .85(.22) .84(.12) .75(.19)
Rodnan score <2 .83(.25) .77(.28) .69(.20)  .66(.13)
2-13 .89(.16)  .81(.25) .68(.19) .66(.13)
>13 78(.27)  .66(.33)  .63(.19) .63(.11)

Tender joint count <0 .86(.21)  .79(.26) .68(.19) .67(.13)
0-1 .68(.37)  .55(.38)  .61(.27) .62(.07)

>1 .83(.24)  .72(.32) .63(.19) .62(.13)

Swollen joint count <0 .85(.22)  .77(.28)  .67(.19) .65(.13)
0-1 .62(.44)  .54(45)  .59(.26)  .55(.17)

>1 .88(.17)  .80(.26)  .72(.17)  .72(.14)

Conclusion: Different methods to generate HSUVs appear to provide
different estimates, which have important implications for economic analysis.
However, all of the methods appear to display construct validity with respect
to clinical and health services variables.

Disclosure: M. Sadatsafavi, None; D. Khanna, None; P. Maranian, None; D. Furst,
None; A. Khakban, None; C. A. Marra, None.
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Medical Costs and Health Care Resource Use in Patients with
Systemic Sclerosis in an Insured Population. Daniel E. Furst', Ancilla
W. Fernandes®, Serban R. Iorga®, Warren Greth* and Tim Bancroft’.
"UCLA Medical School, Los Angeles, CA, MedImmune LLC, Gaithers-
burg, MD, 3Optumlnsight, Eden Prairie, MN, “MedImmune, LLC, Gaith-
ersburg, MD

Background/Purpose: Systemic sclerosis (SSc) is a chronic connective
tissue disease affecting the skin and/or internal organs. Data on US economic
burden of SSc is scant or old. The objective of this study was to estimate the
medical costs and health care resource utilization of subjects with newly
diagnosed and existing SSc in a large national US insurer.

Methods: Subjects at least 18 years of age and with claims-based
evidence of SSc (ICD-9-CM 710.1x) were identified from a health plan
database during 2003-2008. Subjects were divided into two cohorts; newly
diagnosed and existing based on claims history of SSc. Subjects were
matched using a ratio of 1:3 to unaffected controls, based on demographic and
clinical characteristics. Healthcare costs and resource use were captured
during a 12 month post-index period. A generalized linear model (GLM)
was used to predict costs, controlling for demographic and clinical charac-
teristics.

Results: 1,103 subjects with newly diagnosed SSc were matched to
3,309 controls, and 1,648 existing SSc subjects were matched to 4,944
controls. Mean overall annual healthcare costs were substantively higher
among newly diagnosed subjects than matched controls ($18,934 vs.
$5,302, p<<0.001) and among existing disease subjects than matched
controls ($17,365 vs. $5,508, p<<0.001). Ambulatory costs were the
largest driver of overall costs among both newly diagnosed and existing
SSc subjects (mean annual ambulatory costs = $7,455 newly diagnosed;
$6,713 existing). When adjusting for clinical and demographic character-
istics (including comorbid conditions) with a GLM, the cost ratio of newly
diagnosed SSc subjects to controls was 2.132 (95%CI: 1.84-2.47), and the
cost ratio of subjects with existing SSc to controls was 1.988 (95%CI:
1.77-2.23). Predictors for higher costs after controlling for other variables
were: evidence of lung disease, GI bleeding, renal disease, useof systemic
corticosteroids, or drugs used to treat pulmonary hypertension (PAH)(all
p<<0.001). Significantly higher proportions of newly diagnosed and
existing SSc subjects had post-index ambulatory visits, primary care
physician visits, specialist visits, emergency department visits, and inpa-
tient hospital stays (all p<<0.001) than matched controls. Of the selected
medications studied, a greater proportion of SSc subjects (both newly
diagnosed and existing) than controls had claims for systemic cortico-
steroids, methotrexate, mycophenolate mofetil, cyclophosphamide, bosen-
tan, and sildenafil (all p<<0.001).

Conclusion: Medical costs and resource use associated with treating
either new or existing SSc are high (compared to unaffected controls), and
subjects with serious disease complications experience the highest costs.
These findings emphasize the need to develop more effective therapeutic
management strategies for multi-system diseases like SSc.

Disclosure: D. E. Furst, Abbott, Actelion, Amgen, BMS, Gilead, GSK, NIH, Novartis,
Pfizer, Roche/Genentech, UCB, 2, Abbott, Actelion, Amgen, BMS, Biogenldec,
Centocor, Gilead, GSK, NIH, Novartis, Pfizer, Roche/Genentech, UCB, 5, Abbott,
Actelion, UCB, 8; A. W. Fernandes, MedImmune LLC, 3; S. R. Iorga, MedImmune
LLC, 9; W. Greth, Medlmmune LLC, 3; T. Bancroft, Medimmune, LLC, 9.
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Smoking Is Associated with Worse and More Widespread Pain, Worse
Disease Activity, Function, Fatigue and Health Related Quality of Life in
Patients with Axial Spondyloarthritis—Results From a Population Based
Cohort. Ann B. I. Bremander', Ingemar F. Petersson®, Emma Haglund®,
Stefan Bergman® and Lennart TH Jacobsson®. 'Halmstad University School
of Business and Engineering, Halmstad, Sweden, *Department of Orthope-
dics, Clinical Sciences Lund, Lund University, Lund, Sweden, *Spenshult
Hospital for Rheumatic Diseases, Halmstad, Sweden, *R&D Center Spen-
shult, Oskarstrom, Sweden, *Department of Rheumatology and Inflammation
Research, Sahlgrenska Academy at University of Gothenburg, Gothenburg,
Sweden

Background/Purpose: In subjects with early axial Spondyloarthritis
(SpA) smoking has recently been associated with earlier onset of disease,
worse lesions of the sacroiliac joints and in later stages syndesmophyte
progression. The aim was to study associations of smoking habits with
self-reported information in a large population based cohort of patients with
axial SpA.

Methods: A cross-sectional questionnaire survey performed in 2009
included all health care seeking subjects aged >18 years with a diagnosis of
SpA according to ICD 10 codes identified by a regional health care register
(n=3711). Smoking habits were studied in patients with ankylosing spondy-
litis (AS, ICD M45) and in patients who fulfilled criteria for “non AS axial
SpA” (without having one of AS). Criteria for non AS axial SpA were based
on data from the questionnaire: pain for 3 months or more during the last 12
months together with 2 or more features out of 5 (inflammatory back pain,
history of psoriasis, uveitis/tendinitis, inflammatory bowel disease or hered-
ity). The questionnaire included data on smoking (never smokers vs. ever
smokers), disease activity (BASDAI) physical function (BASFI), general
health (BAS-G) all measured with numerical rating scales 0—10 (best to
worst), health related quality of life (EQ-5D, 0—1 worst to best), pain, fatigue
(numerical rating scales 0—10 best to worst) and number of painful regions
noted on a pain mannequin (0—16 best to worst). Linear regression analysis
was performed and all data were controlled for sex and age.

Results: Response rate was 76% whereof 2167 (58%) returned the
questionnaire and 18% declined participation in the study. 598 subjects had an
AS diagnose and 572 fulfilled the criteria for non AS axial SpA.

The AS group had a mean age of 54 (SD14) years and 35% were women.
Never smokers constituted 48% of the AS group. Ever smokers had worse
scores in all studied variables compared with never smokers.

The linear regression analysis showed that ever smokers in the AS group
had worse self-reported scores in BASDAI with age-sex adjusted parameter
estimate (B) = 0.60 (95% CI 0.21; 1.00), BASFI B = 0.51 (95% CI 0.11;
0.91) and fatigue B = 0.51 (95% CI0.06; 1.00). There was a tendency to
worse scores for ever smokers also in EQ-5D B = -0.04 (95% CI -0.09;
0.001).

Mean age in the non AS axial SpA group was 55 (SD 14) years and 68%
were women. Never smokers constituted 38% of this group. Also in the non
AS axial SpA group the linear regression analysis showed that ever smokers
had worse self-reported scores in BASDAI with age-sex adjusted parameter
estimate (B) = 0.59 (95% CI 0.23; 0.94), BASFI B = 0.59 (95% CI 0.17;
1.00), pain B = 0.45 (95% CI 0.08; 0.82) and fatigue B = 0.43 (95% C10.03;
0.83), no of painful areas B = 0.73 (95% CI0.06; 1.46) and also in EQ-5D
B =-0.06 (95% CI -0.11; -0.002).

Conclusion: In a large population based axial SpA cohort, both patients
with AS and non AS axial SpA who were ever smokers reported worse
clinical features compared with never smokers. Further longitudinal studies
are needed to better understand cause and effect. However, smoking cessation
should be recommended not only due to general health perspectives but also
due to disease specific issues.

Disclosure: A. B. I. Bremander, None; I. F. Petersson, None; E. Haglund, None; S.
Bergman, None; L. T. Jacobsson, None.
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Quality of Care: Reference and Counter Reference From Family Phy-
sicians and Rheumatologists’ perspectives- A Pilot Study. Thiago D.
Baumgratz', Raphael Battisti', Mirella Cuziol', Ana Carolina Reiff Janini',
R.A. Levy® and Mirhelen M. Abreu®. "Medical Student at Universidade
Federal de Sio Carlos, Sdo Carlos, Brazil, *Hospital Universitario Pedro
Ernesto, Rio de Janeiro, Brazil, *Universidade Federal de Sdo Carlos, Sdo
Carlos, Brazil

Background/Purpose: We delineated family physicians’ and rheuma-
tologists’ point of view when primary care is facing cases of rheumatic
diseases. We also tried to identify barriers in the reference and counter
reference.

Methods: This is a pilot study, transversally designed, with family
physicians and rheumatologists in a single city. The methodological steps
were: (1) Development and preparation of three clinical scenarios that
simulate and address different levels of clinical severity; (2) application of
these scenarios in the population of family physicians and rheumatologists;
(3) validation of the study scenarios. The final scenarios constructed were:
(a) Scenario one: a patient with an autoimmune disease diagnosis presenting
fever and fatigue; (b) Scenario two: a patient with fibromyalgia and with poor
adherence to the healthcare plan, requiring a medication to relief the
symptoms; (c) Scenario three: patient with septic arthritis, prostration, and in
poor clinical conditions. The scenarios were presented to two groups of
physicians, which should choose regarding three decisions: (Decision 1) To
apply a healthcare plan (investigation and/or treatment) and refer to a
rheumatologist; (Decision 2) to prescribe medication and do not reference to
rheumatologist; and (Decision 3) to refer to a rheumatologist with no primary
care intervention. Finally, a multiple-choice questionnaire addressing poten-
tial factors that lead to barriers in the reference process of and counter
reference was applied. Descriptive analysis was performed to map the results.
As this was a pilot study, we used bootstrap method for constructing
hypothesis tests.

Results: Twenty-two family physicians and rheumatologists were in-
volved. Family physician’s initiative to refer to specialized care was similar to
the rheumatologist’ expectation (median: 1.5 [minimum 1.5 to maximum
1.7], for family physicians and 1.6 [1.3 to 2] for rheumatologists). For
Scenario one, the majority of interviewee chose Decision 1 [1.27 (1 -3), SD
0.59)]. For the Scenario two, respondents chose the decision 2 [2 (1 — 3), SD
0.76)]. For the Scenario three, Decision three was the preferred [1.47 (1-3),
SD 0.83)]. For the reference and counter-reference system evaluation, family
physicians tend to refer any clinical case that could be a rheumatic disease.
They consider that there is a poor communication between family physician
and rheumatologist [4.2 (2-5), SD 1.01)].

Conclusion: There is a tendency for referral to rheumatologists and a poor
perception of risk. This posture can contribute to the quality of care
impairment. Proper communication seems to be a hurdle for the reference and
counter reference system.

Disclosure: T. D. Baumgratz, None; R. Battisti, None; M. Cuziol, None; A. C. R.
Janini, None; R. A. Levy, None; M. M. Abreu, None.
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Systematic Review of Explanatory and Predictive Models in Rheuma-
tology: Lack of Adhearance to Methodologic Standards. Daniel A.
Albert. Dartmouth-Hitchcock Med Ctr, Lebanon, NH

Background/Purpose: Prognostic and explanatory models are frequently
utilized in clinical medicine to assist in judgments about diagnosis, prognosis,
and treatment options. I surveyed predictive and explanatory models in
rheumatology by conducting a systematic review using a PubMed (Medicine)
search of a two year period, starting January 1, 2010, and ending December
31, 2011. This identified 564 articles using the key words: “Rheumatology,”
and “prediction,” “models,” “stepwise,” “regression,” “multivariate,” “sur-
vival,” “prognosis,” “propensity scores,” “cost-effectiveness,” “decision ana-
lysis,” and “diagnosis.”

Methods: Out of the 564, I identified 76 articles, which I reviewed by
abstract, and of these 42 articles were selected for review of their full text for
adherence to methodologic standards.

Results: Studies addressed a variety of issues including diagnosis,
prognosis, identification of risk factors, biomarker studies, and disease
activity. Data sets included institutional, multi-institutional, and national
registries. Prospectively acquired, retrospectively acquired, and cross-
sectional data was used. Regression techniques included logistic, linear,
generalized estimating equation (GEE) and generalized linear model (GLM).
Two studies used classification and regression trees (CART) analysis, 2 used
a Bayesian approach, and one used neural network. Only one study explicitly
described a power calculation. Internal validation by bootstrapping, split
sample, or similar techniques was used in 13 of 42 studies, but only 4 used an
external validation step. Discrimination (ROC Curves) or clinical utility
(sensitivity and specificity) was described in 12 studies, but only 3 were
subjected to calibration.
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Conclusion: A minority of published prognostic and explanatory
models adhered to established methodologic standards. Very few studies
contained a validation study and those that did were small and thus subject
to over fitting. Several studies provided information on discrimination;
however, few of these were calibrated using data from the validation
study. A consensus scoring system of prognostic and explanatory models
similar to that which has been utilized for systemic reviews needs to be
constructed and adopted by the rheumatologic clinical epidemiology and
clinical trial community.

Disclosure: D. A. Albert, None;
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How to Assess Risks for Pulmonary Infection in Patients Receiving
Immunosuppressive Treatment for Rheumatic Diseases? A Report
From a Large-Scale Prospectlve Cohort Study Hayato Yamazaki',
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hiro Nanki', Kaori Watanabe Shinsuke Yasuda?, Takashi Kurlta Yuko
Kaneko?, Yoshlga Tanaka®, Yasuh1ko Nishioka®, Yoshinari Takasakl
Kenji Nagasak Koichi Amano®, Shigeto Tohma®, Makoto Dohi'®
Takahiko Suglhara11 Haruhito Sug1yama Yasushl Kawaguchl13 Nao-
hiko Inase’, Sae Och1 , Hiroyuki Haglyama , Nobuyuki Miyasaka' and
Masayoshi Harigai'. lTokyo Medical and Dental University, Tokyo,
Japan, *Hokkaido Umver51ty, Sapporo, Japan, “Keio Univ School of
Medicine, Tokyo, Japan, Umvers1ty of Occupational and Environmental
Health, Kitakyushu, Japan, >The Univeristy of Tokushima Graduate
School, Tokushlma Japan, ®Juntendo University School of Medicine,
Tokyo, Japan, ’Ome Municipal General Hospital, Ome, Japan, 8Depan-
ment of Rheumatology and Clinical Immunology, Saitama Medical
Center, Saitama Medical Unlversuy, Saitama, Japan, Sagamihara Na-
tional Hospltal Sagamihara, Japan, '°Graduate School of Medicine, The
University of Tokyo, Tokyo Japan, ''Tokyo Metropolitan Geriatric
Hospital, Tokyo, Japan, '*National Center for Global Health and Medi-
cine, Tokyo, Japan, "*Institute of Rheumatology, Tokyo Women’s Med-
ical University, Tokyo, Japan, '“Tokyo Metropolitan Bokutoh Hospital,
Tokyo, Japan, '*Yokohama-city Bay Red Cross Hospital, Yokohama,
Japan

Background/Purpose: Patients with rheumatic diseases given immuno-
suppressive therapy are susceptible to various types of infections, especially
pulmonary infections that affect their vital prognosis. The aim of this
large-scale, multi-center, prospective cohort study was to identify risk factors
for development of pulmonary infection in patients receiving immunosup-
pressive treatment for rheumatic diseases (PREVENT study).

Methods: We enrolled those patients who were admitted to participating
hospitals for treatment of rheumatic diseases and started immunosuppressive
therapy with corticosteroids, conventional immunosuppressants, or biologics.
Observation was stopped either 12 months after enrollment, or the day a
patient developed predefined pulmonary infection or was lost-to- follow up,
whichever came first. The validity of the diagnosis for pulmonary infection
was assessed by an event-monitoring committee. We collected demographic
data and clinical data for rheumatic diseases at baseline, data for candidate
risk factors for pulmonary infection at baseline and month 6, and usage of
drugs throughout the observation period. Risk factors for pulmonary infection
were investigated by univariate and multivariate analyses.

Results: Of 766 patients enrolled, 668 patients (87.2%) were observed for
12 months, 32 patients (4.2%) died, and 66 (8.6%) patients were lost-to-
follow up by month 12. Sixty-one patients (8.0%) developed pulmonary
infection: bacterial pneumonia, 25; Pneumocystis jirovecii pneumonia, 20,
fungal pneumonia, 5; cytomegalovirus pneumonia, 3; tuberculosis, 3; others,
5. Kaplan-Meier curves showed a significantly lower cumulative survival rate
in patients with pulmonary infection compared to those without pulmonary
infection (p<<0.01, log-rank test). Because treatment for RA patients without
active extra-articular manifestation (articular RA patients, n=145) was
significantly different from that for the rest of the patients, we performed
multivariate analyses using COX hazard regression models in all patients
(n=766) and in these patients excluding articular RA patients (n=621) (Table
1). Older age (=65 years-old), higher Brinkman index (=400), higher serum
creatinine (sCr) level, and higher maximum prednisolone dose (mg/kg/day)
during the first two weeks of treatment were significantly associated with
development of pulmonary infection in all patients. Older age, higher
Brinkman index, higher sCr level, and disturbed performance status were
significantly associated with development of pulmonary infection in patients
excluding articular RA patients.

Table 1. Multivariate analysis using COX hazard regression models in all patients
with rheumatic diseases and in these patients excluding articular RA patients

Patients excluding articular

All patients (n = 766) RA patients (n = 621)

Characteristics HR (95% CI) p value HR (95% CI) p value
Age (=65 years) 4.00 (2.27-6.98) <0.01 420 (2.35-7.50) <0.01

Female 1.07 (0.55-2.09) 0.84 1.12 (0.56-2.23) 0.75

Brinkman index =400 256 (1.33-4.94) 0.01 2.65 (1.34-5.22) 0.01

Serum Cr (mg/dl) 121 (1.04-1.41) 0.01 1.23 (1.06-1.43) 0.01

Performance status (IIT or IV) 171 (093-3.17) 0.09 1.89 (1.01-3.52) 0.04
Maximum dose of PSL, 0-2W (mg/kg/day) 3.57 (1.44-8.81) 0.01 2.12 (0.82-5.48) 0.12

Number of mPSL pulse therapy, 0-2W 0.97 (0.62-1.54) 091 0.99 (0.62-1.57) 0.96
Use of immunosuppressants, 0-2W 0.82 (0.46-1.45) 049 0.81 (0.44-1.48) 049
Use of biologics, 0-2W 140 (0.52-3.77) 051

RA, rheumatoid arthritis; HR, 