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Introduction

Abstract

Objective To examine the opinion of rheumatology physicians in Japan regarding desir-
able quality assessment methods.

Methods We conducted a cross-sectional self-administered mail survey on a random
sample of physicians and surgeons registered with the Japan Rheumatism Foundation. In
the survey, respondents were asked to rank seven proposed assessment methods for the
quality of rheumatoid arthritis care, namely patient satisfaction, risk-adjusted outcomes
such as complication incidence and admission rate, guideline compliance, waiting time at
clinics, voting by local general practitioners, degree of newspaper and magazine reportage,
and volume of patients receiving treatment for rheumatoid arthritis.

Results Among 531 respondents (response rate 48%), the respondents ranked patient
satisfaction most favourably (mean rank 1.6), followed by complication/admission rate and
number of patients. Guideline adherence was ranked almost the same as voting by local
physicians. Waiting time and media reportage were not considered good methods for
quality evaluation. Ranking distribution did not differ by working facility or place, volume
of patients or years in practice. Multivariate analysis revealed that respondents who care for
a large number of rheumatoid arthritis patients (>40 regular patients) were less likely to
rank guideline adherence highly (first to third) than those who care for few patients (=10
regular patients), with an odds ratio of 0.38 (P < 0.01) after adjustment for other variables.
Conclusions A majority of Japanese rheumatology physicians consider patient satisfac-
tion the most trustworthy method of assessing the quality of rheumatoid arthritis care.
Future research should explore convincing methods of assessing the technical quality of
rheumatoid arthritis care.

One popular way of measuring quality is to evaluate the
process of care in comparison with a set of explicit criteria
[7.8,17]. These explicit criteria usually describe standards of care

The quality of medical care has gained increasing public attention.
~ Many studies have reported unexplained variations in care across
’ geography [1-4], setting [5] and race [6] in western countries, and
gaps between current standards and actual practice [7,8]. This
growing concern has fuelled activities to measure and publicly
report the quality of medical care for accountability purposes
[9,10], and many settings in western countries have gone so far as
to adopt payment schemes that reward a high quality of care
[11-13]. Concern is growing in Japan also, where professionals
have traditionally enjoyed freedom from rigorous quality scrutiny,
as exemplified by increases in the number of malpractice litigation
cases [14] and in media reporting of quality information, such as
the surgical mortality of hospitals based on their own surveys
[15,16]. A clear need to systematically measure the quality of care
has emerged.

based on clinical evidence and professional consensus, and
quality is calculated as the proportion of patients who receive the
described care among those eligible for it. These criteria some-
times derive from clinical practice guidelines, which are usually
based on clinical evidence and professional consensus. Although
the quality of care can also be measured using structural (i.e.
staff—patient ratio and presence/absence of high-tech equipment)
or outcome (patient survival or re-admission rate) measures,
process measures have advantages, such as not requiring the sta-
tistical case-mix adjustment necessary in outcome measures and
the ability to examine the care provided, for which providers are
directly responsible.

Despite the growth of quality measurement in western coun-
tries, provider opinions of how quality should be measured are
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rarely examined. Providers naturally oppose the idea of ‘being
measured’ and tend to be critical of quality measurement. Simple
questioning on whether a certain quality measurement (e.g.
process measurement) is appropriate may result in a majority
negative response which merely reflects reluctance to be mea-
sured. In this regard, a survey of US generalist physicians revealed
that 70% of respondents felt that quality is not adequately mea-
sured at present, while a majority of the same sample were willing
to be paid on quality provided that quality is adequately measured
[18]. A qualitative study and an anecdotal story show that the
current quality measurement schemes can distort the traditional
goodness of the physician—patient encounter [19]. If these cri-
tiques shed light on the problems of quality measurement, the need
to assure the accountability of health care providers may warrant
the consideration of alternative ways of measuring quality. An
understanding of physician opinions of how quality should be
operationally measured may help identify optimum approaches
and facilitate physician cooperation in measuring and improving
quality.

Using a survey of attitudes towards the newly revised clinical
practice guidelines for rheumatoid arthritis, we investigated
current provider opinions of rheumatology physicians defined as
physicians whose practice is focused on rheumatic diseases,
including rheumatologists, orthopaedic surgeons and some
general physicians in Japan regarding which methods are desirable
in evaluating the quality of rheumatoid arthritis care. We also
analysed the relative degree of acceptance of process-of-care
quality measurement among alternative methods of quality
assessment.

Methods

Physician survey

We analysed data obtained from a larger survey conducted to
evaluate the usefulness of the revised Japanese rheumatoid arth-
ritis clinical practice guidelines [20,21] and rheumatology phy-
sicians’ general attitudes towards clinical practice guidelines.
Details of the survey are reported elsewhere [22]. Briefly, the
survey was distributed to a random sample of rheumatology phy-
sicians registered with the Japan Rheumatism Foundation. This
Foundation is an affiliate of the Japan College of Rheumatology,
which plays a central role in supporting research and practice in
rheumatology in Japan by funding programmes and disseminat-
ing up-to-date information to providers and patients. Eligibility
to register with the Foundation is limited to physicians who have
been focused on rheumatology practice for at least 5 years and
are approved by the review committee based on documentation
of cases they have cared for. They are typically but not exclu-
sively rheumatologists and orthopaedic surgeons. The survey was
conducted in two waves, the first in December 2002 and the
second in March-April 2006. Only the second included ques-
tions related to quality of care, and thus the current analysis used
this wave only.

Quality of care question item

Among questions about the rheumatoid arthritis guidelines and
respondents’ practice patterns, the second wave survey included

© 2011 Blackwell Publishing Ltd

Physician survey quality

several items that asked about the quality of care in the framework
of clinical practice guidelines. The main question asked respon-
dents to rank proposed methods of assessing the quality of
institution-provided rheumatoid arthritis care, namely patient sat-
isfaction, risk-adjusted outcomes such as complication incidence
and admission rate, guideline compliance, waiting time at clinics,
voting by local general practitioners, degree of reportage by news-
papers and magazines, and the volume of patients receiving treat-
ment for rheumatoid arthritis. Tied rankings were not explicitly
permitted but were treated as such if selected. Because this ques-
tion of quality assessment was the focus of the present analysis,
only respondents who answered this item were entered in the

analyses. '

Statistical analysis

To obtain a summarized group opinion, we report the modal rank
and mean rank for each candidate quality assessment method.
After ranking methods by mean rank, we then tested statistical
differences in mean ranks between adjacently ranked methods (i.e.
first versus second rank, second versus third rank, etc.) using the
i-test.

Focusing on process measures as represented by guideline
adherence, we further examined the relationship of respondent
characteristics with the high ranking (i.e. first to third ranking
among the proposed measures) of ‘guideline adherence’ as the
quality measure. First, we described the proportion of respondents
who ranked guideline adherence highly by stratifying physician
characteristics, and then compared proportions using the chi-
squared test. Second, we used a multivariable logistic regression to
examine the independent association of these factors with the high
ranking of guideline adherence. The examined factors included
respondent gender, years in practice (<20 years/21-40 years/>41
years), specialty (surgeon/internists), patient volume (~10/11-20/
21-30/31-40/=41 patients for whom the respondents care regu-
larly), type of practice setting (office practice/non-university
hospital/university hospital), practice location (eastern/western
Japan) and area type (metropolitan/urban/rural). Non-respondents
to each item were excluded from the bivariate and multivariate
analyses. An alpha level of 0.05 was used to decide statistical
significance. The study protocol was approved by the Institutional
Review Board of Kyoto University Graduate School of Medicine
and Public Health.

Results

Among 1111 physicians surveyed in the second wave, 531 (48%)
responded to the question about quality assessment and were
entered into the analysis. Respondent characteristics are presented
in Table 1; average age was 54 years (range 37-91), with 28 years
in practice (12-64), and 5% were female.

Figure 1 shows the distribution of assigned rankings for each
quality assessment method. Patient satisfaction was most favour-
ably ranked, with a mean rank of 1.6, followed by complication
rate (mean rank 2.7) and number of patients (mean rank 3.3).
Guideline adherence was ranked mostly in the middle with a mode
ranking of 4 (mean 4.0), which was about the same as that for -
voting by local physicians (mean rank 4.2). Assessment by waiting
time and reportage in newspapers and magazines were considered
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Table 1 Subject characteristics (n1=531) and

High rank for percentages of respondents ranking ‘guideline

n (%) ‘guiceline adherence’ adherence’ highly as a desirable quality
Gender P=0.90 measure
Female 27 (5) 33%
Male 498 (95) 35%
Years in practice P=0.41
<20 207 (39) 32%
21-40 265 (50) 35%
=41 53 (10) 42%
Specialty P=0.68
Surgeons 358 (70) 34%
Internists/others 163 (30) 36%
Number of rheumatoid arthritis patients (%}* P=0.07
=10 104 (20) 41%
11-20 100 (19) 34%
21-30 82 (16) 40%
31-40 54 (10) 37%
=41 184 (35) 27%
Practice settings P=0.34
University hospital 62 (12) 29%
Non-university hospital 205 (39) 33%
Physician office 245 (47) 36%
Other 11 (2) 55%
Area type P=0.66
Metropolitan 149 (28) 34%
Urban 318 (60) 33%
Rural 61(12) 39%
Practice location P=0.15
Eastern Japan 218 (41) 37%
Western Japan 313 (59) 31%

*Does not add up to 100% because of rounding.

The following non-responding subjects were excluded: 6 subjects for gender and years in practice,
10 subjects for specialty, 4 subjects for practice setting, 7 subjects for number of rheumatoid

arthritis patients and 3 subjects for area type.

unfavourable methods of assessment (mean rank of 6 and 6.1,
respectively). The differences in mean rank between adjacently
ranked methods were significantly different except for that
between guideline adherence and voting by local physicians
(P =0.14) and between waiting time and reportage in the media
(P =0.76). This general ranking trend did not change on stratified
analysis by working facility, place of practice, volume of patients
or years in practice.

The exploration of factors related to the high ranking of guide-
line adherence in the unadjusted analysis is presented in the right
columns of Table 1. None of the factors examined was associated
with the high ranking of guideline adherence as a desirable quality
measure. An exception was the number of rheumatoid arthritis
patients for whom the respondent cares, which showed the non-
significant trend that high-volume respondents with =41 regular
patients were less likely to rank guideline adherence highly
(overall P=0.07). After adjustment for these factors using the
logistic regression analysis, this group appeared significantly
less likely to rank guideline adherence highly (odds ratio = 0.38
compared to the low-volume group with =10 regular patients,
P <0.01; Table 2). The Hosmer~Lemeshow test revealed that the
model had a reasonable fit, with a P-value of 0.88.

292

Discussion

Our survey revealed a number of interesting points about Japanese
rheumatology physicians’ opinions on how the quality of care
should be assessed. First, patient satisfaction is considered the best
method of quality assessment, with this option ranked higher than
other methods which target the technical aspects of care. The
preference for this interpersonal quality over technical quality may
indicate that the assessment of technical care is not considered to
capture the ‘true’ technical quality of care. Alternatively, respon-
dents may be reluctant to subject their practice to the physical and
psychological intrusion of technical assessment.

Among the assessment methods targeting the technical aspect of
care, the outcome measure of complication/admission rate was
preferred over the process measure of guideline adherence. This
finding stands in stark contrast to extensive use of process measures
in western countries {4,7-9,11]. Because no nationwide quality
assessment system for either outcome or process is implemented-
in Japém, the idea of using guidelines to assess quality may be
difficult for the respondents to imagine. Furthermore, process
measures used in practice are usually modified from the guideline
recommendations themselves so that they can serve a measurement

© 2011 Blackwell Publishing Ltd
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Figure 1 Ranking distribution of quality assessment methods for rheumatoid arthritis care.

purpose. Unfortunately, we suspect that the respondents had little
experience or knowledge of process quality-of-care measurement,
and concede that use of the term ‘guideline adherence’ to mean
process measuresin the questionnaire may have lacked precision. In
any case, if guideline recommendations are to be used as quality
indicators after pertinent modification, additional effort to convince
physicians appears necessary, such as the convening of an expert

© 2011 Blackwell Publishing Ltd

panel specifically commissioned to examine the validity of each
recommendation as a quality indicator.

A second interesting point is that ‘number of patients’ was
considered preferable to guideline adherence as a quality assess-
ment. Although the volume—outcome or volume—quality relation-
ship has been extensively studied in surgical and medical
conditions [23], we are unaware of any study showing that
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Table 2 Respondent factors in relation to a

Odds ratio (95% CI Pvalue® higher (first to third) ranking of guideline adher-
Sex Female {vs male) 0.78 (0.33-1.99) 0.60 ence as the quality measure :
Years in practice (vs <20) 0.18
21-40 1.25 (0.82-1.89)
=41 . 1.85 (0.95-3.60)
Specialty Surgeons (vs others) 0.72 (0.45-1.13) 0.16
Working facility {vs university hospital) 0.40
Non-university hospital 0.87 (0.44-1.71)
Physician office 0.97 (0.49-1.92)
Other 3.25 (0.64-16.45)
Number of rheumatoid vs =10} 0.01
arthritis patients 11-20 0.61 (0.34-1.11)
21-30 0.80 (0.43-1.47)
31-40 0.60 (0.29-1.22)
=41 0.38 (0.22-0.67)
Area (%) {vs metropolitan) 0.68
Urban 0.97 (0.62-1.51)
Rural 1.27 (0.64~2.50)
Practice location Eastern Japan (vs western) 0.71 (0.47-1.07) 0.10

*QOverall Pvalues for categories.

larger-volume providers of rheumatoid arthritis care produce
better outcomes. Because the strength of the volume-outcome
relationship varies across surgery types [24], future research
should test the opinion of rheumatology physicians, as identified in
this survey, that volume is a good proxy of quality of care, which
leads to better rheumatic care outcomes, or is at least a better proxy
than explicit guideline adherence.

Guideline adherence was ranked almost the same as ‘voting by
local physicians’, which is a popular method used by the media.
The Best Hospitals report published by the US News is one of the
most famous examples [25]. In Japan also, several books have used
physician voting to evaluate hospitals [16,26]. In a sense, guideline
adherence can be viewed as an evaluation using explicit technical
criteria, while voting by local physicians is a form of implicit
review of quality, if appropriately performed. However, implicit
review is known to be unreliable in the absence of detailed instruc-
tion and pertinent training of the reviewers, and bias due to sub-
optimal methodology is sometimes unclear.

Exploration of factors associated with the high ranking of guide-
line adherence revealed that high-volume respondents who care
for >40 regular rheumatoid arthritis patients were less likely to
rank guideline adherence highly. Because guidelines are some-
times criticized as ‘too cookbook’ [22], high-volume respondents
who theoretically have more chance to care for atypical patients
may feel less inclined to use guideline recommendations as quality
standards. Other factors examined here were not significantly
associated with ranking of guideline adherence.

Our results should be interpreted in view of several limitations.
First, the survey was conducted among rheumatology physicians
engaged in rheumatoid arthritis care, potentially limiting its gen-
eralizability to other conditions or types of physicians. Rheuma-
toid arthritis care is unique in that physicians need to select the
most suitable of a wide range of anti-theumatic medications
(i.e. disease-modifying anti-rheumatic drugs) and biological
agents and to fine-tune dosages to avoid adverse effects. This
process is not only more complex and prolonged than that for most
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other common diseases, but also highly individualized, limiting
the value of guideline recommendations. Second, the ranking of
candidate assessment methods reveals relative preference only.
The physicians may have thought that patient satisfaction is
merely ‘less bad’ than even worse methods and ranked it highly on
this basis alone. We chose ranking to focus on the difference
between candidate methods, and expect that future research will
examine absolute preference for these potential methods. Finally,
potential differences between respondents and non-respondents
may have biased the results. The overall survey was about guide-
lines, and respondents may have had a more favourable attitude to
guidelines than non-respondents. Although guideline adherence
was ranked about in the middle, non-respondents might have rated
this item even lower.

Despite these limitations, we found that Japanese rheumatology
physicians consider that patient satisfaction is the best method for
quality assessment, and presently do not fully accept guideline
adherence as a standard criterion of quality. Efforts to gain the
support of quality monitoring systems focusing on process of care
from practising physicians and enable their smooth introduction
should focus on ways to construct convincing methods of assess-
ing the technical quality of rheumatoid arthritis care.
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Introduction

The treatment strategy for rheumatoid arthritis (RA) has
changed dramatically over the past decade with the intro-
duction of biologic agents. One of the most intriguing
effects of biologic agents is structural modification. It has
been recognized that radiographic healing occurs even in
patients with longstanding RA when clinical remission has
been achieved [1-4]. Recent clinical trials have reported
radiographic improvement of the affected joint (reappear-
ance of the cortical plate or filling in of erosions) that was
more often apparent with a combination of methotrexate
(MTX) and biologic agents than with conventional disease-
modifying antirheumatic drugs [S-9]. However, evidence
of this phenomenon has been limited to small joints of the
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hand or foot, as evaluated by the van der Heijde- or Ge-
nant-modified Sharp scores [10, 11]. However, functional
improvement generally depends on the condition of the
large joints and is an important goal of treatment for RA.
At present, reports on the structural modifying effect of
biologic agents on large joints are rare, and the effect of
these agents on the shoulder joint has not been documented
in the literature.

Case report

A 59-year-old woman with a 20-year history of RA pre-
sented to our institution with progressively worsening left
shoulder pain. There was swelling and tenderness of the
left shoulder, with range of motion restricted to 30° of
flexion, 10° of extension, and 0° of abduction due to severe
pain. Plain radiographs showed erosions and an irregular
humeral surface with bone destruction and atrophy, and a
bone defect of the glenoid surface (Fig. 1a). Despite taking
MTX (6 mg/week) and salazosulfapyridine (1,000 mg/
day), she had a tender joint count of 4, a swollen joint
count of 4, and a 91-mm rating on the patient’s global
assessment (PGA) scale. Laboratory findings were as fol-
lows: C-reactive protein (CRP), 1.67 mg/dL and erythro-
cyte sedimentation rate (ESR), 53 mm/h, resulting in a
high disease activity score (DAS) 28-ESR of 5.73 and a
DAS28-CRP of 4.96. We recommended total shoulder
arthroplasty for this patient, as would be customary, but she
declined and asked to be treated with a biologic agent. Four
years of etanercept treatment (25 mg SC 2/week) effec-
tively improved her clinical symptoms and laboratory
readings. No swelling or tenderness of the left shoulder
joint was noted, resulting in a PGA of 0 mm. The latest
laboratory tests showed a CRP of 0.11 mg/dL and an ESR
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Fig. 1 Anteroposterior radiographic view of left shoulder joint at baseline (a) and at final follow up (b) after 4 years of treatment with
etanercept (25 mg SC 2/week) in combination with methotrexate (6 mg/week)

of 22 mm/h, resulting in clinical remission with a DAS28-
ESR of 2.16, and a DAS28-CRP of 1.23.

Recent follow-up radiographs of the Ileft shoulder
showed dramatic joint healing, a smooth humeral surface,
marginal sclerosis of the glenoid cavity, and the reap-
pearance of a clear joint space (Fig. 1b). Computed
tomography (CT) revealed filling in of the erosions, sub-
chondral bone sclerosis of the humeral and glenoid sur-
faces, and osteophyte formation at the posterior aspect of
the glenoid, although the joint space had not been recov-
ered (Fig. 2a, b). Although radiographically the humeral
head still showed upper migration (suggesting rotator cuff
tear), osteophyte formation at the superior aspect of the
glenoid successfully covered the humeral surface, which
was also evident in the coronal view of the CT (electronic
supplementary material). Her shoulder pain has nearly
resolved and her active range of motion has improved to
125° flexion, 30° extension, and 90° abduction.

Discussion

Joints affected by RA usually lack signs of repair, resulting
in bone and joint destruction [12]. Our case indicates that
radiographic healing may occur in an arthritic shoulder of
RA treated with etanercept in combination with MTX, as a
result of long-term clinical remission and disappearance of
local inflammation. The question as to which stage of large

joint destruction is beyond healing in RA remains to be

answered. This limitation might depend on whether a joint
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is weight-bearing or non-weight-bearing. Seki et al. [13]
reported that hip and knee joints with preexisting damage
of Larsen grade III/TV showed apparent progression even in
patients having good responses to biologic agents. They
emphasized the need for the early introduction of anti-
tumor necrosis factor (TNF) therapy when patients show
early structural damage in their weight-bearing joints. Our
patient’s baseline radiograph showed late-stage joint
destruction. The dramatic improvement of the joint struc-
ture might have been partly due to the nature of the
shoulder joint as a suspended, non-weight-bearing joint,
because mechanical force is one of the catabolic factors
that promote bone destruction; furthermore, the wrist and
elbow joints might compensate for overuse of a painful
shoulder joint. Theoretically, hyaline cartilage regenera-
tion, even with biologic agents, would not be expected after
cartilage destruction; improvement toward a secondary
osteoarthritic joint condition may be a more realistic goal.
Thus, in the current era of biologic agents, a new radio-
graphic grading system that evaluates the structural repair
of large joints is necessary. In addition, a prospective study
correlating the large joint score with disease activity and
functional disability would add useful information for
combining current therapy with biologic agents for joint
destruction.

Another question arises over the potential effects of
biologic agents on anabolic bone metabolism. Tumor
necrosis factor (TNF) promotes bone destruction by
inducing bone-resorbing osteoclasts and decreasing the
number of bone-forming osteoblasts. TNF also, upregulates
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Fig. 2 Horizontal and coronal views of computed tomography (CT) scan of left shoulder joint at baseline (a) and at final follow up (b)

Dickkopf-1 (DKK-1), a natural inhibitor of wingless sig-
naling that is essential for joint remodeling [14]. Thus,
targeted TNF inhibition by biologic disease-modifying
antitheumatic drugs might effectively interfere with the
catabolic pathways of joint destruction and promote ana-
bolic repair mechanisms by inhibiting DKK-1 expression.
More recently, Wang et al. [15] reported that the serum
DKK-1 level was significantly decreased in RA patients
treated with a TNF-o inhibitor. Furthermore, increased
DKK-1 was associated with a higher risk of bone erosion
progression, assessed by changes in the radiological Sharp
score, in patients treated with etanercept when compared
with patients treated with methotrexate (MTX) alone [16].
However, these studies did not focus on the relationship
between DKK-1 and joint remodeling. As large-joint
remodeling takes years, it would be tempting to investigate
whether direct inhibition of DKK-1 contributes to accel-
eration of the joint remodeling process.

~ Conflict of interest K.N. received lecture fees from Pfizer Japan,
Inc. and Takeda Pharmaceutical Co. Ltd. The other authors have no
conflicts of interest to declare.
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Safety and Efficacy of Various Dosages of Ocrelizumab
in Japanese Patients with Rheumatoid Arthritis with an
Inadequate Response to Methotrexate Therapy:

A Placebo-controlled Double-blind Parallel-group Study

MASAY OSHI HARIGAI, YOSHIYA TANAKA, SHINGO MAISAWA, and the JA21963 Study Group

ABSTRACT. Objective. To evaluate the safety and efficacy of ocrelizumab (OCR) in Japanese patients with

rheumatoid arthritis (RA) with an inadequate response to methotrexate (MTX).

Methods. RA patients with an inadequate response to MTX 6-8 mg/week received an infusion of 50,
200, or 500 mg OCR or placebo on Days 1 and 15 and were observed for 24 weeks. The double-blind
period was prematurely terminated because of a possible risk for serious infection from OCR.
Results. A total of 152 patients were randomized into the study. The incidence of infection was
377% (43/114) in the OCR groups combined, compared to 18.9% (7/37) in the placebo group.
Serious infections occurred in 7 patients in the OCR groups combined; there were no serious infec-
tions in the placebo group. Among the serious infections, Pneumocystis jirovecii pneumonia occurred
in 2 patients in the OCR 200 mg group. The American College of Rheumatology 20% response rates
at Week 24 (the primary endpoint) of the OCR 50, 200, and 500 mg groups were 54.1% (p = 0.0080),
55.6% (p = 0.0056), and 47.2% (p = 0.044), respectively, all significantly higher than that of the
placebo group (25.0%).

Conclusion. These results suggest inappropriate benefit-risk balance of OCR in this patient population.
Because rituximab is not approved for treatment of RA in Japan, it will be necessary to investigate safe-
ty and efficacy of other anti-B cell therapies in Japanese patients with RA. (ClinicalTrials.gov
NCT00779220). (First Release Jan 15 2012; J Rheumatol 2012;39:486-95; doi:10.3899/jrheum.110994)
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RHEUMATOID ARTHRITIS
CLINICAL TRIALS

The possible involvement of B cells in the pathogenesis and
progression of RA, including autoantibody production,
autoantigen presentation, T cell activation, and production
of proinflammatory cytokines and chemokines, has been
suggested!23+>%. Based on these reports, clinical trials of
rituximab (RTX), a chimeric anti-CD20 monoclonal anti-
body (mAb) targeting CD20 molecules, were conducted in
patients with rheumatoid arthritis (RA)78, Subsequently,
RTX was approved for treatment of RA in Europe and the
United States.

Ocrelizumab (OCR) is a humanized mAb that also tar-
gets CD20%10 and eliminates B cells by inducing anti-
body-dependent cell-mediated cytotoxicity (ADCC), com-
plement-dependent cytotoxicity (CDC), and apoptosis.
While the epitopes recognized by OCR and RTX on the
extracellular domain of the CD20 molecule partially over-
lap, OCR offers some advantages over RTX. First, OCR is
expected to be better tolerated over repeated and longterm
administration because OCR induced higher ADCC activity
and lower CDC activity than RTX in vitro; this has clinical
relevance because CDC activation has been associated with
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