Synovial vascularity in RA

TaeLe 1 Clinical and laboratory characteristics of patients at baseline

Age, mean (range), years
Sex, female/male, n
Duration of symptoms, median (IQR), months
ESR, median (IQR), mm/h
CRP, median (IQR), mg/dl
Swollen joint count, median (IQR)
Tender joint count, median (IQR)
Patient’s global assessment by VAS, median (IQR)
Examiner's global assessment by VAS, median (IQR)
DAS28-ESR (s.0.)
Baseline
Week 8
SDAI (s.0.)
Baseline
Week 8
TGSS, median (IQR)
Baseline
Week 50

53 (24-78) 56.4 (33-77) 0.516
12/1 18/1

62 (11-147) 142 (72-178) 0.156
48 (34-54) 54 (34-64) 0.389
0.51 (0.09-0.89) 1.31 (0.24-3.03) 0.089
3 (2-5) 5 (3-7) 0.179
5 (1-8) 4 (2-9) 0.984
50 (42-65) 67 (40-80) 0.544
40 (40-50) 50 (33-70) 0.56
5.03 (1.16) 5.28 (1.08) 0575
2.96 (0.86) 2.93 (0.81) 0.936
21 (10.5) 24.7 (11.3) 0.275
7.61 (5.48) 8.84 (4.31) 0.60
99.5 (73-116) 122.75 (98.75-160.75) 0.238
108.5.(73-134.5) 125 (99.88-164.88) 0.271

Relationship between positive synovial vascularity
and radiographic progression in finger joints

in the ADA group the mean and median of local synovial
vascularity at baseline for the MCP and PIP joints were
197 and 0 (range 0-3053) and 218 and 0 (range 0-2414),
respectively. In the TCZ group the mean and median of
local synovial vascularity at baseline for the MCP-and PIP
joints were 416 and 0 {range 0-4686) and 167 and 0 (range
0-3195), respectively. Local synovial vascularity in both
the ADA and TCZ groups decreased significantly from
baseline to week 8 (ADA: MCP P=0.0001, PIP
P <0.0001; TCZ: MCP P=0.0002, PIP P=0.004). We
next categorized finger joints into four groups according
to the occurrence of patterns of positive synovial vascu-
larity: joints without synovial vascularity throughout the
observational period [the negative (N) group], joints with
positive synovial vascularity limited to the period from the
baseline to week 8 [the therapeutic response (R) group],
joints with intermittent occurrence of positive synovial
vascularity in the observational period [the intermittently
positive (IP) group] and joints with persistent positive syn-
ovial vascularity throughout the observational period [the
persistently positive (PP) group]. Each patient had a dif-
ferent pattern of joints with positive synovial vascularity:
patients in the N group (ADA n=2, TCZ n=2), patients in
the R group (ADA n=3, TCZ n=3), patients in the IP or PP
groups (ADA n=3, TCZ n=6) and patients in the mixed R
and IP or PP groups (ADA n=5, TCZ n=7).

The change in the LGSS (ALGSS) of the R group
showed no progression as compared with the N group
or showed improvement of joint damage in the PIP
joints of the ADA treatment group (Fig. 1). We next
focused on the joints with positive synovial vascularity
after week 8, comprising the IP and PP groups.
These joints showed an increased ALGSS as compared
with the N group (Fig. 1). The ALGSS between the IP and
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PP groups showed no significant difference with either
ADA or TCZ treatment (Fig. 1).

To analyse the relationship between synovial vascularity
and ALGSS in more detail in the joints comprising the IP
and PP groups, we calculated the sum of synovial vascu-
larity of each finger joint from baseline to week 40 to rep-
resent the total exposure to inflammation during the
treatment period. The medians of the sum of synovial
vascularity with ADA therapy for the MCP and PIP joints
were 1456 (range 71-6352) and 1136 (range 71-4757),
respectively. The medians of the sum of synovial vascu-
larity with TCZ therapy for the MCP and PIP joints were

" 2947 (range 71-11289) and 1385 (range 71-5964), re-

spectively. We categorized these joints into two groups:
those with a sum of synovial vascularity < median value
[the low-level (L) group], and those with a sum of synovial
vascularity > median value [the high-level (H) group]. .
There were no significant differences in the ALGSS be-
tween the L group and H group with either ADA or TCZ
treatment (Fig. 1).

Intra- and interobserver reliability for power Doppler
ultrasonography

Representative PDS images for 20 MCP and 20 PIP joints
were randomly chosen, and synovial vascularity was
measured three times each by the three ultrasonog-
raphers (M.H., F.S. and A.N.). The obtained intraobserver
ICC values were 0.997-0.999 for MCP joints and 0.998-
0.999 for PIP joints. The interobserver ICC values were
0.992-0.996 for MCP joints and 0.991-0.999 for PIP joints.

Discussion

Our study revealed two noteworthy results. First, this
study further emphasized a previous report [7] that early
improvement and then disappearance of synovial vascu-
larity resulted in reducing joint damage progression.
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Fic. 1 Relationship between positive synovial vascularity and LGSS in finger joints.
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For ADA treatment, ALGSS of MCP (A) and PIP joints (B) is shown. For TCZ treatment, ALGSS of MGP (C) and PIP joints
(D) is shown. Graphs on the left side show ALGSS of the N, R, IP and PP groups (Results section), which were
categorized according to the occasional occurrence of positive synovial vascularity. For each joint in the IP and PP
groups, the sum of synovial vascularity from baseline to week 40 was calculated and then categorized as L and H groups
(Results section). Graphs on the right side show ALGSS of the L and H groups.
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Synovial vascularity in RA

Secondly, a novel result was that persistence of positive
synovial vascularity in local finger joints showed joint
damage progression despite achieving low disease activ-

-ity by biologic therapies. Interestingly, the ALGSS
progressed independently of time-integrated joint inflam-
mation estimated by the sum of synovial vascularity or
occasional occurrence of positive synovial vascularity.
These joints indicate the presence of low-level local joint
inflammation, i.e. smouldering inflammation. The smoul-
dering inflammatory joints could be categorized as a vari-
ation of subclinical synovitis described below.

Analysis of RA in the clinical remission phase revealed
that there were asymptomatic or symptom-limited joints
with poor prognosis. This joint inflammation or so-called
subclinical synovitis can only be detected with imaging
techniques [11-14]. The growing importance of imaging
remission of rheumatoid activity has been confirmed, and
imaging techniques such as joint ultrasonography have
focused on detailed detection of local joint inflammation
[15, 186].

Synovial vascularity detected by PDS is irrefutably
linked to the level of joint inflammation {17, 18]. Naredo
et al. [19] reported the correlation between time-
integrated values of joint counts for positive synovial
vascularity and total joint damage progression at 1 year.
From these results, we speculated that increasing and
persistent synovial vascularity might result in advanced
joint damage progression; hence an increase in the
occasional occurrence of positive synovial vascularity or
the sum of synovial vascularity worsens the structural
damage in smouldering inflammatory joints. Our data re-
vealed that joints with positive synovial vascularity after
week 8 (IP and PP groups) showed joint damage progres-
sion; however, their ALGSS progression did not relate to
the occasional occurrence of positive synovial vascularity

- or the sum of synovial vascularity (Fig. 1). Accordingly, we
concluded that the structural damage in joints with smoul-
dering inflammation progressed independently of the level
of the sum of synovial vascularity or the occasional occur-
rence of positive synovial vascularity. Importantly, the
result might indicate that even low levels of positive syn-
ovial vascularity that occurred only once during the clinical
improvement phase showed a risk for structural damage.

Although a correlation between the progression of sys-
temic joint damage and time-integrated values of joint
counts for positive synovial vascularity was reported
[19], our study, which focused on synovitis and joint
damage in individual finger joints, did not show such cor-
relation. Whereas the previous study [19] showed the
effect of non-biologic DMARDs, we studied biologic
agents that rapidly improved acute inflammation. The
DMARDs have slow therapeutic effect; thus the rela-
tionship between exposure to inflammation and joint
damage progression may be closer in non-biologic

. DMARD users. Further, our data showed that some pa-
tients were in the mixed R and IP or PP group after start-
ing biologic agents. This might indicate a discrepancy
between overall therapeutic response and local joint re-
sponse. Limitations of our study were its small scale and

www.rheumatology.oxfordjournals.org

short observation period. Further larger studies are
needed to confirm our observations.

In RA, tight control of joint inflammation is necessary for
better outcomes. Treatment strategies should be changed
according to the clinical response. Monitoring of synovial
vascularity has the potential to provide useful joint infor-
mation for daily practice and to tailor treatment strategies
in RA.

Rheumatology key messages

« Finger joints with positive synovial vascularity under
low disease activity showed structural deterioration

in RA.

» Monitoring of synovial vascularity has the potential
to provide useful information for daily practice in
RA.

Disclosure statement: The authors have declared no
conflicts of interest.
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Abstract

Objective To analyze the relationship between the pro-
gression of disability and disease activity in patients with
rheumatoid arthritis (RA) in daily practice.

Methods Patients from an observational cohort, IORRA,
who completed surveys during 2009-2011 were eligible.
Linear regression of disease activity score 28 (DAS28),
Japanese version of Health Assessment Questionnaire
(J-HAQ), and EQ-5D from baseline were calculated, and
the angles of the regression lines were designated DAS28
slope, J-HAQ slope, and EQ-5D slope, respectively, in
each patient; averages were compared between treatment
groups.

Results A total of 5,038 patients [84.0 % female, mean
age 59.4 (SD 13.1) years, disease duration 13.2 (9.6) years,
DAS28 3.29 (1.14), and J-HAQ 0.715 (0.760)] were ana-
lyzed. The average DAS28 slope indicated improvement in
all groups, whereas J-HAQ slopes were negative in patients
on methotrexate (MTX), biologics, combination biologics/
disease-modifying antirheumatic drugs (DMARDs), and
combination biologics/MTX at baseline, but positive in
patients on prednisolone >5 mg/day [0.010 (0.153)] and
not on MTX at baseline [0.007 (0.122)], representing a
worsening of disability.
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article (doi:10.1007/s10165-012-0816-5) contains supplementary
material, which is available to authorized users.
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Conclusion There is some disparity between improve-
ment of disease activity and progression of disability,
suggesting that quality of remission must be considered.

Keywords Rheumatoid arthritis - Disease activity -
Physical function - Treatment - Cohort study

Introduction

Treatment of rheumatoid arthritis (RA) has improved over
the last ten years, following the introduction of new agents
and modification of treatment strategies [1, 2]. As a con-
sequence, clinical remission has become a realistic goal [3,
4]. Suppression of disease activity is the major factor that
inhibits the progression of disability [I, 5, 6]. Since the
treat-to-target (T2T) initiative first proposed the strategy of
remission induction in the management of RA in daily
practice [7, 8], the proportion of patients in remission has
been increasing. In the Institute of Rheumatology, Rheu-
matoid Arthritis (IORRA) cohort, which we established at
the Institute of Rheumatology, Tokyo Women’s Medical
University in 2000, the improvement in the disease activity
in RA patients has been quite apparent, and nearly 40 % of
all patients in 2011 achieved clinical remission [2]. This is
thought to be the result of improved patient care following
the recognition of the importance of remission induction in
preventing joint destruction and preserving activities of
daily living. However, disability in patients in the [ORRA
cohort has not improved as much as disease activity: the
average disease activity score 28 (DAS28) improved from
4.16 in 2000 to 3.03 in 2011 (—28 %), while the Japanese
version of Health Assessment Questionnaire (J-HAQ)
score only improved from 0.80 in 2000 to 0.64 in 2011
(—18 %). This triggers the question of whether the
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remissions achieved by biologics versus corticosteroids
yield comparable outcomes with respect to disability.

We hypothesized that the discrepancy between
improvement in disease activity and progression of dis-
ability might depend on which agents are administered.
Indeed, we have previously demonstrated that patients
treated with corticosteroids develop progressive disability
even when they are in remission, and suggested that there
is a difference in the quality of remission between different

‘agent classes [10, 11]. In the study described in this report,

we analyzed the relationship between control of disease
activity and progression of disability in our observational
cohort, IORRA.

Patients and methods
Patients and the IORRA database

We established a prospective observational cohort of RA
patients at the Institute of Rheumatology, Tokyo Women’s
Medical University in October 2000; this is designated the
IORRA cohort. Patients with RA who fulfilled the Amer-
ican College of Rheumatology criteria for RA [2, 12, 13]
were registered, and their information and data were col-
lected biannually (in April and October) when patients
visited the outpatient unit of our institute for consultation.
Informed consent was routinely obtained from each patient
at each visit.

The IORRA database consists of three components. The
first component is the physician’s evaluation, which
includes the number of tender joints, number of swollen
joints, and a visual analogue scale (VAS) of disease
activity rated by the physician. The second component is
information collected from patients, which includes VAS
for pain, VAS for general health, disability level using
J-HAQ score [12], height, body weight, and comorbidities
in the previous six months. Information about medication
actually taken (not just prescribed) during the period was
also reported, including corticosteroid use and daily dose,
disease-modifying antirheumatic drug (DMARD) use,
methotrexate (MTX) use and weekly dose, and biologics
use. Patients were asked by the attending physician to
answer these questions by completing questionnaire sheets
at home and mailing them back in a pre-stamped envelope
within two weeks of their visit. The third component is
laboratory data, including C-reactive protein (CRP) level,
erythrocyte sedimentation rate (ESR), blood cell count,
liver transaminase levels, and urinalysis. All information
was integrated into a single database that was used for
analysis. DAS28 and EQ-5D scores were calculated
according to the original methods [14, 15].

@ Springer

Over 99 % of RA patients in our institute participated in
the study during this time period, and over 98 % of patients
completed and returned their questionnaires. Patients who
participated in the IORRA survey between April 2009 and
April 2011 were eligible for this study.

Methods

Institute of Rheumatology, Rheumatoid Arthritis is an
observational cohort database in which longitudinal data
about disease activity, disability, and treatment have been
collected. The linear regressions of DAS28, J-HAQ, and
EQ-5D scores from baseline were calculated for each
patient, and the angles of the regression lines were desig-
nated the DAS28 slope, J-HAQ slope, and EQ-5D slope,
respectively. Specifically, for each patient who participated
in JORRA at least three times during the study period, a
linear regression was conducted with longitudinal DAS28,
J-HAQ, and EQ-5D as a response and continuous time, O,
1, 2, and 3 as an explanatory variable. The DAS28 slope
increases as disease activity worsens, the J-HAQ slope

_-increases as disability progresses, and the EQ-5D slope

increases as quality of life improves.

Average values for the DAS28 slope, J-HAQ slope, and
EQ-5D slope were calculated for different patient groups
as follows: (a) patients receiving MTX were classified
by MTX dose, (b) patients on oral corticosteroids were
classified by equivalent prednisolone (PSL) dose, and
(c) patients were classified by agents used at baseline: on
conventional DMARDs other than MTX, on MTX, on

‘biologics, and on a combination of DMARDSs and biologics

or a combination of MTX and biologics. At baseline in
April 2009, four biologics were available in Japan: inflix-
imab, etanercept, adalimumab, and tocilizumab. The
average DAS28 slope, J-HAQ slope, and EQ-5D slope
were compared between treatment groups, respectively.
Written consent was obtained from each patient who par-
ticipated in the study, according to the Declaration of
Helsinki (most recently revised at the General Assembly in
October 2008), and the study was approved by the local
ethics committee at Tokyo Women’s Medical University.

Statistical analysis

Means and their standard deviations were used to describe
data for continuous variables, and proportions were used to
describe data for discrete variables. The time coefficients,
representing the degree of progression for each outcome in
each patient, were analyzed using the mean and its 95 %
confidence interval according to the treatment the patient
received. The distributions of the DAS28 slope, J-HAQ
slope, and EQ-5D slope were visualized by plotting the
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cumulative probability [16-18], a method that has been
commonly used to present radiographic progression in RA
clinical studies, in order to highlight differences in the
DAS28 slope, J-HAQ slope, and EQ-5D slope between
treatment groups. All of the calculations were done using
the statistical software R (http://cran.r-project.org/, version
2.14.0).

Results
Baseline characteristics

A total of 5,038 patients [84.0 % female, mean age 59.4

(SD 13.1) years, disease duration 13.2 (9.6) years at

baseline] whose data from consecutive visits were avail-
able were recruited from the cohort.

The average DAS28, J-HAQ, and EQ-5D scores at
baseline were 3.29 (1.14), 0.715 (0.760), and 0.760 (0.174),
respectively. Patients were subclassified by treatment at
baseline (April 2009). The baseline characteristics of these
treatment groups are shown in Table 1 and in Tables S1,

Table 1 Baseline demographic and disease characteristics

Characteristics Study population (N = 5,038)
Age (years) 59.4 (13.1)
Women (%) 84.0
Duration (years) 13.2 (9.6)
DAS28 3.29 (1.14)
CDAI 7.56 (6.48)
SDAI 8.28 (7.04)
EQ-5D 0.76 (0.17)
J-HAQ (0-3 scale) 0.715 (0.760)
Tender joint count (0-45) 1.8 (3.2)
Swollen joint count (0-45) 1.9 (2.8)
Pain VAS (0-100 scale) 28.7 (25.2)
Patient global VAS (0-100 scale) 30.3 (24.6)

Physician global VAS (0-100 scale) 15.6 (15.2)

CRP (mg/dl) 0.73 (1.27)
ESR (mm/h) 317 (22.9)
DMARDs (%) 91.0

MTX (%) 68.5

MTX dose (mg/week) 8.0 (3.1
Prednisolone (%) 46.8
Prednisolone dose (mg/day) 42 (29
Biologics (%) 8.7

Values are the mean (SD) unless indicated otherwise

DAS28 disease activity score 28, CDAI clinical disease activity index,
SDATI simplified disease activity index, J-HAQ Japanese version of
Health Assessment Questionnaire, VAS visual analogue scale, CRP
C-reactive protein, ESR erythrocyte sedirientation rate, DMARDs
disease-modifying anti-theumatic drugs, MTX methotrexate

S2, 83, and S4 of the Electronic supplementary material
(ESM).

DAS28 slope

The DAS28 slopes of each treatment group are shown in
Table 2. During the observation period, the average
DAS28 slope was negative (i.e., it sloped downward) in all
subgroups, indicating improvement in disease activity in all
subgroups.

J-HAQ slope

 The J-HAQ slopes in each treatment group are shown in

Table 3. The J-HAQ slope was negative in patients who
were receiving MTX, biologics, a combination of biologics
and DMARDs, and a combination of biologics and MTX at
baseline. In contrast, the J-HAQ slope was positive (i.e., it
sloped upward) in patients receiving >5 mg/day of PSL
[0.010 (0.153)] and in those without MTX [0.007 (0.122)]
at baseline, indicated worsening functional disability.

EQ-5D slope

The EQ-5D slopes in each treatment group are shown in
Table 4. The EQ-5D slope was positive in all treatment
groups. A significant dose response of EQ-5D was
observed in the MTX groups, and the largest improvement
in EQ-5D was observed in patients who were on biolo-
gics + DMARDs/MTX at baseline. In addition, the
increase in EQ-5D slope was larger in the MTX groups
than in the PSL groups.

Distribution of the J-HAQ slope

The distribution of the J-HAQ slope was visualized using
the probability plot method (Fig. 1). Each plot successfully
shows the difference in the J-HAQ slope among groups.

Discussion
In this study, we developed the concept of DAS28 slope,

J-HAQ slope, and EQ-5D slope to assess changes over a
specified time period. In clinical studies, delta DAS28 and

_delta HAQ are often used to indicate changes between two

time points, i.e., the baseline and endpoint. However, in our
longitudinal observational study, DAS28, J-HAQ, and EQ-
5D scores were recorded at multiple time points, and these
values fluctuated over time; thus, we considered it more
logical to evaluate the changes by analyzing linear
regression using multiple values at multiple time points.
Thus, the DAS28 slope, J-HAQ slope, and EQ-5D slope are
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Table 2 DAS28 at baseline and DAS28 slopes

N

DAS28 (95 % CI)

DAS28 slope (95 % CI)

All

Not on MTX

MTX 0-4 mg/week
MTX 4-6 mg/week
MTX 6-8 mg/week
MTX 8-10 mg/week
MTX >10 mg/week
Not on PSL

PSL 0-3 mg/day
PSL 3-5 mg/day
PSL >5 mg/day
DMARD:s

MTX

Biologics

MTX monotherapy
Biologic monotherapy

Biologic with DMARD

Biologic with MTX

5,038
1,586
488
827
966
627
521
2,682
996
873
487
4,587
3,429
437
1,944
74
363
345

3.29 (3.26 to 3.33)
3.22 (3.16 to 3.28)
3.30 (3.20 to 3.40)
3.28 (3.20 to 3.36)
334 (3.26 to 3.41)
3.38 (3.30 to 3.47)
3.35 (3.26 to 3.44)
3.10 (3.06 to 3.15)
3.36 (3.29 to 3.43)
3.56 (3.49 to 3.63)
373 (3.62 to 3.83)
3.29 (3.26 to 3.33)
333 (3.29 to 3.37)
328 (3.17 to 3.39)
3.28 (3.24 to 3.33)
3.28 (3.05 to 3.51)
3.28 (3.15 to 3.41)
3.25 (3.12 to 3.38)

—0.071 (—0.080 to —0.061)
~0.041 (—0.058 to —0.025)
—0.068 (—0.100 to —0.037)
—0.069 (—0.091 to —0.047)
—0.083 (—0.104 to —0.062)
~0.093 (—0.118 to —0.068)
—0.106 (—0.131 to —0.081)
~0.056 (—0.068 to —0.044)
—0.075 (—0.095 to —0.055)
—0.087 (—0.110 to —0.064)
—0.112 (~0.144 to —0.080)
—0.071 (—0.080 to —0.061)
~0.083 (—0.094 to —0.072)
—0.104 (—0.135 to —0.073)
—0.066 (—0.080 to —0.052)
—0.079 (—0.146 to —0.012)
~0.109 (—0.144 to —0.074)
—0.107 (—0.143 to —0.071)

CI confidence interval

Table 3 J-HAQ at baseline and J-HAQ slopes

N

J-HAQ (95 % CD

1-HAQ slope (95 % CI)

All

Not on MTX

MTX 0-4 mg/week
MTX 4-6 mg/week
MTX 6-8 mg/week
MTX 8-10 mg/week
MTX >10 mg/week
Not on PSL

PSL 0-3 mg/day
PSL 3-5 mg/day
PSL >5 mg/day
DMARD:s

MTX

Biologics

MTX monotherapy
Biologic monotherapy

Biologic with DMARD

Biologic with MTX

5,038
1,586
488
827
966
627
521
2,682
996
873
487
4,587
3,429
437
1,944
74
363
345

0.715 (0.693 to 0.735)
0.690 (0.651 to 0.729)
0.772 (0.697 to 0.848)
0.727 (0.673 to 0.780)
0.733 (0.686 to 0.780)
0.680 (0.628 to 0.732)
0.703 (0.646 to 0.759)
0.542 (0.517 to 0.567)
0.848 (0.797 to 0.897)
0.899 (0.847 to 0.952)
1.062 (0.987 to 1.138)
0.705 (0.683 to 0.726)
0.723 (0.698 to 0.748)
0.917 (0.843 to 0.990)
0.694 (0.661 to 0.727)
1.193 (0.990 to 1.395)
0.861 (0.783 to 0.938)
0.853 (0.773 to 0.934)

—0.001 (—0.004 to 0.002)
0.007 (0.000 to 0.013)
0.001 (—0.010 to 0.011)

—0.004 (—0.012 to 0.003)

~0.003 (—0.010 to 0.003)

—0.005 (—0.014 to 0.004)

—0.013 (—0.021 to —0.004)

—0.004 (—0.008 to 0.000)
0.001 (—0.006 to 0.007)
0.000 (—0.008 to 0.008)
0.010 (—0.004 to 0.024)

—0.001 (—0.004 to 0.002)

—0.005 (—0.008 to —0.001)

—0.016 (—0.026 to —0.006)

—0.002 (—0.007 to 0.003)

—0.006 (—0.029 to 0.016)

—0.018 (—0.029 to —0.007)

—0.022 (—0.033 to —0.010)

essentially analogous to delta DAS28, delta J-HAQ, and
delta EQ-5D, respectively; however, we consider the for-
mer to be more logical indicators of changes over time in

the IORRA observational cohort study.

The baseline characteristics of the treatment groups in
this analysis differed, so it is not appropriate to compare
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the results between treatment groups. This is an inherent
limitation of observational studies, in contrast to well-
designed clinical trials [19]. It may be possible to compare

outcomes by matching patients with comparable disease
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activity or disability, as done in propensity score matching
[20], in order to determine which treatment is superior for
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Table 4 EQ-5D at baseline and EQ-5D slopes

N

EQ-5D (95 % CI)

EQ-5D slope (95 % CI)

All

Not on MTX

MTX 04 mg/week
MTX 4-6 mg/week
MTX 6-8 mg/week
MTX 8-10 mg/week
MTX >10 mg/week
Not on PSL

PSL 0-3 mg/day

PSL 3-5 mg/day

PSL >5 mg/day
DMARD:s

MTX

Biologics

MTX monotherapy
Biologic monotherapy
Biologic with DMARD
Biologic with MTX

5,038
1,586
488
827
966
627
521
2,682
996
873
487
4,587
3,429
437
1,944
74
363
345

0.76 (0.76 to 0.76)
0.77 (0.76 to 0.78)
0.76 (0.74 to 0.78)
0.76 (0.75 to 0.78)
0.75 (0.74 to 0.76)
0.76 (0.74 to 0.77)
0.75 (0.73 to 0.76)
0.80 (0.79 to 0.81)
0.74 (0.73 to 0.75)
0.72 (0.71 to 0.73)
0.67 (0.66 to 0.69)
0.76 (0.76 to 0.77)
0.76 (0.75 to 0.76)
0.73 (0.71 to 0.74)
0.76 (0.75 to 0.77)
0.69 (0.65 to 0.73)
0.73 (0.71 to 0.75)
0.73 (0.72 to 0.75)

0.0046 (0.0032 to 0.0059)
—0.0008 (—0.0037 to 0.0022)
0.0046 (0.0005 to 0.0086)
0.0061 (0.0027 to 0.0095)
0.0072 (0.0043 to 0.0100)
0.0075 (0.0042 to 0.0108)
0.0082 (0.0049 to 0.0115)
0.0051 (0.0032 to 0.0069)
0.0047 (0.0018 to 0.0076)
0.0042 (0.0009 to 0.0074)
0.0022 (—0.0034 to 0.0077)
0.0049 (0.0035 to 0.0063)
0.0068 (0.0053 to 0.0083)
0.0120 (0.0074 to 0.0165)
0.0053 (0.0033 to 0.0073)
0.0079 (—0.0045 to 0.0203)
0.0128 (0.0079 to 0.0177)
0.0135 (0.0084 to 0.0186)

Fig. 1 Probability plots of
J-HAQ slopes described for

groups subclassified by a MTX
dose, b PSL dose, ¢ DMARD,

MTX, or biologics users, and
d monotherapy of MTX/
biologics and combination
therapies
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the prevention of disability. However, the goal of this study
was to examine the differences between control of disease
activity as estimated by DAS28 and progression of dis-
ability as estimated by J-HAQ among the different treat-
ment groups.

As indicated by the DAS28 slope shown in Table 2, an
improvement in DAS28 was observed in every treatment
group during the two years from baseline, indicating that
the treatment successfully improved the signs and symp-
toms of RA. Biologics strikingly decreased DAS28 with or
without DMARDs, and PSL also decreased DAS28 in a
dose-dependent manner. As indicated by the EQ-5D slope,
patient QOL also improved during the observation period.
However, the J-HAQ slopes differed markedly between
treatment groups. Dramatic decreases in the J-HAQ slope
were seen in patients on biologics, as well as in patients on
MTX (in a dose-dependent manner), whereas increases
were observed in patients on PSL dosed at >5 mg/day,
indicating worsening functional disability.

These data were also visualized using probability plots
As this method has been frequently used to visualize the
distribution of the progression of bone damage as assessed
by X-ray scoring methods, we elected to utilize it to show
progression of disability. Biologics, sufficiently dosed
MTX, and low-dose PSL suppressed this ratio, indicating
that patients in these groups are treated properly with
respect to preventing the progression of disability. While
similar results have been reported from clinical trials [21],
the present data reflect patients seen in actual clinical
practice.

As proposed in the T2T initiative, the primary target for
treatment of RA should be clinical remission [1-4]. As
mentioned above, we previously reported that patients
treated with corticosteroids experience progression of dis-
ability even when they are in remission, and we suggested
that there is a difference in the quality of remission
between different agent classes [10, 11]. The present study
supports this finding and suggests that there should be some
discrepancy between suppression of disease activity and
maintenance of physical function.

Another mechanism of joint damage prevention in well-
controlled RA patients may be the consequence of residual
disease activity [22, 23]. We have used DAS28 as a mea-
sure of disease activity; however, the progression of dis-
ability may be caused by the involvement of joints other
than the 28 joints used in this assessment.

A major limitation of this study is the observational
nature of the study design; thus, outcomes could not be
accurately compared between treatment groups. Indeed, it
is also true that the selection of the baseline treatment may
be strongly associated with the baseline patients’ comor-
bidities or previous drug histories, etc. Therefore, these
background characteristics may influence the outcomes of

@ Springer

groups categorized according to the type of agent selected.
Our present data do not indicate that corticosteroid should
never be given on any occasion in daily practice, or that
corticosteroid itself worsens functional disability. In addi-
tion, treatment group assignment was based on the treat-
ment at baseline, so the effects of changes in treatment
during the observational period could not be assessed.

In conclusion, there is considerable disparity between
control of disease activity and progression of disability in
RA patients, and this disparity is correlated with the type
and dosage of agent used. Remission is a realistic target
under current management guidelines; however, differ-
ences in the quality of remission must also be considered.
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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 rtheumatology 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

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.

[7,8,17]. These explicit criteria usually describe standards of care
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

290 ) © 2011 Blackwell Publishing Ltd, Journal of Evaluation in Clinical Practice 18 (2012) 290-295
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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 rtheumatology 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 rheurnatoid 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
t-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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High rank for

Table 1 Subject characteristics (n=531) and
percentages of respondents ranking ‘guideline

n (%I guideline adnerence 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 ) 266 (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 249 (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.
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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 Japan, 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 rheurnatoid 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 measures in 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
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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% Cl P—value*k 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

*Qverall P-values 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-rheumatic medications
(i.e. disease-modifying anti-theumatic 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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ABSTRACT

Objective To compare reasons for discontinuation and
drug retention rates per reason among anticytokine
therapies, infliximab, etanercept and tocilizumab, and the
risk of discontinuation of biological agents due to adverse
events (AE) in patients with rheumatoid arthritis {RA).
Method This prospective cohort study included Japanese
RA patients who started infliximab (n=412, 636.0 patient-
years (PY)), etanercept (n=442, 765.3 PY), or tocilizumab
(n=168, 206.5 PY) as the first biological therapy after
their enrolment in the Registry of Japanese Rheumatoid
Arthritis Patients for Long-term Safety (REAL) database.
Drug retention rates were calculated using the Kaplan—
Meier method. To compare risks of drug discontinuation
due to AE for patients treated with these biological
agents, the Cox proportional hazard model was applied.
Results The authors found significant differences among
the three therapeutic groups in demography, clinical
status, comorbidities and usage of concomitant drugs.
Development of AE was the most frequent reason for
discontinuation of biological agents in the etanercept and
tocilizumab groups, and the second most frequent reason
in the infliximab group. Discontinuation due to good control
was observed most frequently in the infliximab group.
Compared with etanercept, the use of infliximab (HR 1.69;
95% Cl 1.14 to 2.51) and tocilizumab (HR 1.98; 95% Cl
1.04 to 3.76) was significantly associated with a higher
risk of discontinuation of biological agents due to AE.
Conclusions Reasons for discontinuation are
significantly different among biological agents. The use
of infliximab and tocilizumab was significantly associated
with treatment discontinuation due to AE compared with
etanercept.

Biological disease-modifying antirheumatic drugs
(biological agents) are a standard treatment for
theumatoid arthritis (RA).! 2 A number of clinical
trials have demonstrated that biological agents
significantly improve signs and symptoms of RA
patients with both early and established disease,
and that remission of RA can be achieved with

biological agents not only in early RA patients, but
also in established RA patients who have shown
inadequate responses to conventional non-bio-
logical disease-modifying antitheumatic drugs
(DMARD).

InJapan, six biological agents have been approved
for the treatment of RA, infliximab in 2002, etaner-
cept in 2005, tocilizumab and adalimumab in 2008,
abatacept in 2010 and golimumab in 2011. These
drugs are widely used in clinical practice accord-
ing to treatment guidelines for biological agents by
the Japan College of Rheumatology® 4 and Japanese
drug package inserts. Postmarketing surveillance
and some clinical studies have shown short-term
effectiveness and safety of these biological agents
for Japanese RA patients.5-® The European League
Against Rheumatism recommendations for the
management of RA state that a tumour necrosis
factor (TNF) antagonist should be administered as
the first biological DMARD for patients who fail
to respond to non-biological DMARD, including
methotrexate,” whereas Japanese guidelines do not
clearly specify the precedence of biological agents.

Some RA patients treated with biological agents
are compelled to stop the administration of these
drugs because of lack of efficacy (LOE), adverse
events (AE), or financial reasons. In addition, some
RA patients discontinue biological agents in the
hope of a biological-free remission or biological-
free low disease activity status.1%1? In general,
drugs with high retention rates have a good balance
between long-term effectiveness and tolerability,
reflecting the satisfaction of patients and doctors
with the treatment. Because treatment for RA con-
tinues for many years or is life-long in the major-
ity of patients, the examination of long-term drug
retention rates using a prospective cohort study is
important for the evaluation of biclogical agents.

To establish better treatment strategies for RA,
it is important to identify reasons and risk factors
causing the discontinuation of a drug, especially for
biological agents. Several studies have shown that
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Table.1 Characteristics of RA patients treated with infliximab, etanercept or tacilizumab at the start of the observation period

Infliximab group Etanercept group Tocilizumab group

(n=412) (n=442) (n=168) p Value
Age, years 53.6+135 58.5+13.0 598134 <0.001
Female, % 85.9 78.1 80.4 0.011
Disease duration, years 1.9x7.8 10.3+8.9 10.3+9.6 <0.001
Steinbrocker's class (3 or 4), % - 24.8 31.2 274 0.108
Steinbrocker’s stage (Iil or IV), % 43.9 57.0 46.4 <0.001
DAS28 (3/CRP) 45+1.2 (n=411) 4,5+1.3 (n=440) 5.1+3.4 (n=167) 0.056
Use of >3 previous non-biclogical DMARD, % 41.0 54,5 31.5 <0.001
Biological—naive, % 96.4 83.9 464 <0.001
Methotrexate use, % 99.3 44.6 44.0 <0.001
Methotrexate dose, mg/week 8.0x2.1 7.0£2.0 8.2+2.9 <0.001
Use of immunosuppressive drugs, except for methotrexate, % 19 5.7 14.9 <0.001
Oral corticosteroid use, % 68.9 73.1 60.1 - 0.008
Prednisolone-equivalent dose of corticosteroids (mg/day) 5.4+2.6 6.1+£3.3 49+22 <0.001
Chronic pulmonary disease, % 22.6 36.7 40.5 <0.001
Diabetes mellitus, % 85 149 12.5 0.015

CRP C-reactive protein; DAS28, disease activity score including 28-joint count; DMARD, disease-modifying antirheumatic drug; RA, rheumatoid arthritis

a frequent reason for the discontinuation of biological agents is
the development of AE.57 13-16 Mid to long-term tolerability of
TNEinhibitors®131416-24 3nd tocilizumab’ 192 has been reported,
and some studies have directly compared drug retention rates
among TNF inhibitors or between TNF inhibitors and other
biological agents.!4 1617 2527 To summarise, infliximab had the
lowest overall retention rate among infliximab, etanercept and
adalimumab!#167 and among infliximab, etanercept and anakin-
1a.?6 A recent report from the CORRONA registry demonstrated
the highest retention rate of infliximab compared with etaner-
cept and adalimumab.?” However, drug retention rates have not
been compared between TNF inhibitors and the interleukin-6
receptor inhibitor, tocilizumab, in the real world. In addition,
the risk factors causing drug discontinuation due to AE for
patients given these biological agents have not been thoroughly
evaluated. .

The purpose of this study was to compare drug retention
rates and reasons for discontinuation of infliximab, etanercept
and tocilizumab among Japanese RA patients, and to investigate
the association of the use of these biological agents and other
clinical characteristics with drug discontinuation due to AE.

PATIENTS AND METHODS

Database

The Registry of Japanese Rheumatoid Arthritis Patients for Long-
term Safety (REAL) is an ongoing prospective cohort established
to investigate the long-term safety of biological agents in RA
patients. Twenty-seven institutions participate, including 16 uni-
versity hospitals and 11 referring hospitals. Details of REAL have
previously been described.?® % Briefly, the criteria for enrolment
in REAL include patients meeting the 1987 American College of
Rheumatology criteria for RA, written informed consent, and
starting or switching treatment with biological agents or start-
ing, adding or switching non-biological DMARD at the time of
enrolment in the study. Enrolment in the REAL database was
started in June 2005 and closed in January 2012. To facilitate
enrolment to the REAL registry, participating physicians were
asked to enrol their patients already registered in postmarket-
ing surveillance programmes previously implemented by phar-
maceutical companies for biological agents.” 8 In addition, our
investigators were also encouraged to enrol as many patients as
possible who fulfilled the inclusion criteria.??

Ann Rheum Dis 2012;71:1820-1826. doi:10.1136/annrheumndis-2011-200838

Data were retrieved from the REAL database on 4 April 2011 .
for this study. The REAL study was approved by the ethics com-
mittees of the Tokyo Medical and Dental University Hospital
and other participating institutions.

Data collection

Eachpatient’srecordedbaseline dataincluded demography, disease
activity, physical disability, comorbidities, treatments and labora-
tory data at the beginning of the observation period. A follow-up
form was submitted by the site investigators every 6 months to
the REAL data centre at the Department of Pharmacovigilance of
Tokyo Medical and Dental University to report the occurrence
of serious AE, current RA disease activity, treatments and clini-
cal laboratory data.28 27 We collected the Steinbrocker class® as
the baseline measurement for each patient’s physical disability,
instead of the health assessment questionnaire disability index.3!
The investigators in each hospital confirmed the accuracy of their
data submitted to the REAL data centre. The centre examined all
the data sent by site investigators and sent queries if necessary to
verify the accuracy of the data.

Patients

By April 2011, 2067 RA patients were registered in REAL, of
these 1044 patients started treatment with infliximab, etanercept
or tocilizumab at the time of enrolment or after enrolment in
REAL. Four patients were excluded from this study because the
reason for discontinuation of the initial biological agents was not
identified. Eighteen patients who were enrolled in another clini-
cal study requiring the discontinuation of infliximab were also
excluded. We did not include patients who used adalimumab,
abatacept or golimumab as the first biological agent in REAL
because we did not have sufficient numbers of patients on adali-
mumab in the database (n=98) compared with infliximab and
etanercept and had no patients given abatacept or golimumab in
the database at the time our data were compiled. Our analysis
included 412 patients who started infliximab, 442 patients who
started etanercept and 168 patients who started tocilizumab.

Follow-up
For patients who initiated biological agents (infliximab, etan-
ercept, or tocilizumab) at enrolment in REAL, the start date
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Table 2 Reasons for drug discontinuation in RA patients treated with infliximab, etanercept or tocilizumab*

Reason for discontinuation Infliximab (n=157)t

Etanercept (n=130)1 Tocilizumab (n=51)t

Adverse events 57 Cases (36.3%)
Infection 20 Cases (12.7%)
Pulmonary diseases except infectiont 7 Cases (4.5%)
infusion reaction 6 Cases (3.8%)
Allergy except infusion reaction 7 Cases (4.5%)
Malignancy 6 Cases (3.8%)
Cardiovascular system disease 2 Cases (1.3%)
Others 9 Cases (5.7%)

Lack of efficacy 68 Cases {43.3%)

Good control 21 Cases (13.4%)

Miscellaneous§ C 11 Cases (7.0%)

57 Cases (43.8%) 23 Cases (45.1%)

22 Cases {16.9%) 8 Cases (15.7%)

7 Cases (4%) 3 Cases (5.9%)
NA 0 Case {0%)

12 Cases (9.2%) ) 6 Cases (11.8%)

3 Cases (2.3%) 1 Case (2%)

2 Cases (1.5%) 2 Cases (3.9%)
11 Cases {8.5%) 3 Cases {5.9%)
47 Cases (36.2%) 23 Cases (45.1%)

7 Cases (5.4%) 2 Cases (3.9%)
19 Cases (14.6%) § 3 Cases (5.9%)

The 2 test was applied to assess differences in the proportion of causes for discontinuation (ie, adverse event, lack of efficacy, good control and miscellaneous), and the adjusted
residuals were calculated. A significant difference among the three groups (p=0.026) was observed. The adjusted residuals indicated that significantly higher percentages of patients
in the infliximab group stopped the treatment due to good disease control compared with the other two groups (p<0.05).

*Values are the number (percentage) of patients who discontinued use because of each reason.

tNumber of patients who discontinued their first biological DMARD for any reason.

+Pulmonary diseases except for infection included interstitial pneumonia (three cases for infliximab, five for etanercept, twao for tocilizumab) and other pulmonary diseases {four for

infliximab, two for etanercept, one for tocilizumab).

§Miscellaneous reasons for drug discontinuation include patients’ preference, financial reasons, and pregnancy.

DMARD, disease-modifying antirheumatic drugs; RA, rheumatoid arthritis.
NA, not applicable

of the observation period was the date these agents were first
administered. For patients who started non-biological DMARD
at the time of entry in REAL and who later started treatment
with biological agents, the start of the observation period was
the date of the first administration of biological agents in REAL.
Observation was stopped either at 2.5 years after the start of
the observation period, on the date of death of a patient, loss
to follow up, enrolment in clinical trials, or when therapy was
stopped with the first biological agent in REAL for more than
90 days, or on 4 April 2011, whichever came first. The period
following switching to a second biological agent was excluded
from this study. We defined termination of treatment with bio-
logical agents as stopping treatment with the agent for more
than 90 days. The date of the last administration of each biologi-
cal DMARD was retrieved from medical records and reported
by the site investigators. Reasons for drug discontinuation were
obtained from case report forms of REAL supplemented by
medical records, if necessary, and classified into AE, good con-
trol, LOE or miscellaneous. We did not discriminate between a
primary and secondary LOE. Note that we collected only seri-
ous AE in REAL, but also collected AE in this study if it was the
main reason for the discontinuation of a biological agent. When
a patient had two or more reasons for drug discontinuation,
site investigators assigned precedence and we used the primary
reason contributing to drug discontinuation for that patient.

Statistical analysis

The primary outcome of this study was the investigation of
the association of the use of infliximab, etanercept and tocili-
zumab with drug discontinuation due to AE. We also sought
to identify other risk factors for drug discontinuation due to
AE. Drug retention rates were calculated by the Kaplan—Meier
method and compared using the log-rank test among groups.
For univariate analysis, the %2 test was used for comparison
of categorical variables and the Kruskal-Wallis test was used
for continuous variables among the three agents. For multivari-
ate analysis, the Cox regression hazard model with the forced
entry method was employed to compare risks for drug discon-
tinuation due to AE. The validity of the proportional hazards
assumption was confirmed by the log-minus-log survival func-
tion. We followed the STROBE statement®? for clear reporting
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except for ‘the number and reasons for non-participation’ in
this study.

These statistical analyses were conducted using SPSS (version
16.01llinois, ). All p values were two-tailed and p<0.05 was con-
sidered statistically significant.

RESULTS

Baseline characteristics of the patients

This analysis included 412 patients in the infliximab group
(636.0 patient-years (PY)), 442 in the etanercept group (765.3
PY) and 168 in the tocilizumab group (206.5 PY). Table 1 shows
the baseline characteristics of the groups. There were signifi-
cant differences in age, gender, disease duration and clinical
status of the patients. The etanercept and tocilizumab groups
had longer disease duration (p<0.001) and higher percentages
of comorbidities than the infliximab group (p<0.001 for chronic
pulmonary disease, p=0.011 for diabetes mellitus). The rates
of biological-naive patients (96.4% for the infliximab group,
83.9% for the etanercept group and 46.4% for the tocilizumab
group) (p<0.001) and of the use of three or more non-biological
DMARD (p<0.001) in the tocilizumab group were the lowest -
among the three groups. The rate of the use (p=0.007) and dose
(p<0.001) of oral corticosteroids of the etanercept group were
higher than those for the other two groups. Disease activity did
not differ significantly among the groups.

Occurrence of treatment termination

The median IQR of the observation period for each group was
1.50 (0.74-2.50) years for the infliximab group, 2.1 (0.98-2.50)
years for the etanercept group and 1.0 (0.5-2.0) years for the
tocilizumab group. The number of patients who discontinued
biological agents for any reason during the observation period
was 157 (38.1%) for the infliximab group, 130 (29.4%) for the
etanercept group and 51 (30.4%) for the tocilizumab group
(p=0.019 by %?). Table 2 shows the reasons for drug discontinu-
ation for each group. A significant difference among the three
groups (p=0.026 by x?) was seen in the proportions of reasons
for discontinuation, and the adjusted residuals indicated that sig-
nificantly higher percentages of patients in the infliximab group
stopped treatment due to good disease control compared with
the other two groups (p<0.05). The most frequently reported
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