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Clinical Activity After 12 Weeks of Treatment with
Nonbiologics in Early Rheumatoid Arthritis May
Predict Articular Destruction 2 Years Later
YOICHI ICHIKAWA, TERUNOBU SAITO, HISASI YAMANAKA, MASASHI AKIZUKI, HIROBUMI KONDO,
SHIGETO KOBAYASHI, HISAJI OSHIMA, SHINICHI KAWAI, NOBUAKI HAMA, HIDEHIRO YAMADA,
TSUNEYO MIMORI, KOICHI AMANO, YASUSHI TANAKA, YASUO MATSUOKA, SUMIKI YAMAMOTO,
TSUKASA MATSUBARA, NORIKAZU MURATA, TOMIAKI ASAI, YASUO SUZUKI; the Study Group for
the Japanese Ministry of Health, Labor and Welfare, Research for Establishment of Therapeutic Guidelines in
Early Rheumatoid Arthritis Program

ABSTRACT. Objective. To investigate earlier prediction of future articular destruction in patients with early
rheumatoid arthritis (RA).
Methods.We randomly allocated patients with RA with disease duration < 2 years to different non-
biologic disease modifying antirheumatic drug (DMARD) therapies in a double-blind trial.
Progression of articular destruction over the 96-week treatment period was assessed using the mod-
ified Sharp method.
Results. Progression of articular destruction correlated more strongly with the American College of
Rheumatology (ACR) core set measures after 12 weeks of treatment than with pretreatment values.
Multiple regression analysis of data after 12 weeks yielded a correlation coefficient of 0.711. The sen-
sitivity and specificity to predict articular destruction over the 75th percentile of the cohort were 78.6%
and 84.6%, respectively. Patients who showed articular destruction over the 75th percentile of the
cohort had low response to treatment at 12 weeks, and continued to have high clinical disease activity
thereafter. Contrasting data were found in patients with slow progression of articular destruction.
Conclusion. In patients with early RA, ACR core set measures after 12 weeks of nonbiologic
DMARD treatment may predict articular destruction 2 years later. Low response to treatment at 12
weeks and continuing high disease activity thereafter were found in patients with rapid radiological
progression. These data can be used to determine the appropriateness of treatment at 12 weeks and
aid the decision to introduce biologic DMARD. (First Release March 1 2010; J Rheumatol
2010;37:723–9; doi:10.3899/jrheum.090776)

Key Indexing Terms:
RHEUMATOID ARTHRITIS PROGNOSIS DISEASE ACTIVITY
DISEASE MODIFYING ANTIRHEUMATIC DRUGS JOINT EROSIONS

From the Department of Rheumatic, Collagen and Allergic Diseases, St.
Marianna University School of Medicine, Kawasaki; Institute of
Rheumatology, Tokyo Woman’s Medical University, Tokyo; Department of
Internal Medicine, Yokohama Municipal Citizen’s Hospital, Yokohama;
Department of Internal Medicine, Kitazato University School of Medicine,
Sagamihara; Department of Internal Medicine, Juntendo University
School of Medicine, Tokyo; Department of Internal Medicine, Fujita
Health University, Toyoake; Institute of Medical Science, St. Marianna
University School of Medicine, Kawasaki; Department of Internal
Medicine, School of Medicine, Keio University, Tokyo; Department of
Rheumatology and Clinical Immunology, Saitama Medical Center,
Kawagoe; Department of Internal Medicine, Konan Kakogawa Hospital,
Kakogawa; Department of Internal Medicine, Kawasaki Municipal
Hospital, Kawasaki; The Centre for Rheumatic Diseases, Matsuyama Red
Cross Hospital, Matsuyama; Department of Orthopedics, Matsubara
Mayflower Hospital, Kato; Department of Rheumatology, National
Hospital Organization, Osaka Minami Medical Center, Osaka; and
Department of Orthopedics, National Hospital Organization, Nagoya
Medical Center, Nagoya, Japan.
Supported by a “Research for Establishment of Therapeutic Guidelines in
Early Rheumatoid Arthritis” grant from the Japanese Ministry of Health,
Labor and Welfare. Santen Pharmaceutical Co., Ltd. and Wyeth Co., Ltd.
kindly supplied bucillamine and methotrexate, respectively, as well as the
corresponding placebos.

Y. Ichikawa, MD, Professor of Medicine, Department of Rheumatic,
Collagen and Allergic Diseases, St. Marianna University School of
Medicine; T. Saito, MD, Professor of Medicine; H. Yamanaka, MD,
Professor of Medicine, Institute of Rheumatology, Tokyo Woman’s
Medical University; M. Akizuki, MD, Department of Internal Medicine,
Yokohama Municipal Citizen’s Hospital; H. Kondo, MD, Professor of
Medicine, Department of Internal Medicine, Kitazato University School of
Medicine; S. Kobayashi, MD, Assistant Professor, Department of Internal
Medicine, Juntendo University School of Medicine; H. Oshima, MD,
Professor of Medicine, Department of Internal Medicine, Fujita Health
University; S. Kawai, MD, Professor of Medicine, Institute of Medical
Science, St. Marianna University School of Medicine (current affiliation:
Professor of Medicine, Division of Rheumatology, Department of Internal
Medicine, School of Medicine, Faculty of Medicine, Toho University);
N. Hama, MD, Assistant Professor; H. Yamada, MD, Associate Professor,
Department of Rheumatic, Collagen and Allergic Diseases, St. Marianna
University School of Medicine; T. Mimori, MD, Department of Internal
Medicine, School of Medicine, Keio University (current affiliation:
Professor of Medicine, Department of Clinical Immunology, University of
Kyoto); K. Amano, MD, Associate Professor, Second Department of
Internal Medicine, Saitama Medical Center; Y. Tanaka, MD, Department
of Internal Medicine, Konan Kakogawa Hospital; Y. Matsuoka, MD,
Department of Internal Medicine, Kawasaki Municipal Hospital;
S. Yamamoto, MD, The Centre for Rheumatic Diseases, Matsuyama Red

 www.jrheum.orgDownloaded on April 4, 2024 from 

http://www.jrheum.org/


Cross Hospital; T. Matsubara, MD, Department of Orthopedics,
Matsubara Mayflower Hospital; N. Murata, MD, Department of
Rheumatology, National Hospital Organization, Osaka Minami Medical
Center; T. Asai, MD, Department of Orthopedics, National Hospital
Organization, Nagoya Medical Center; Y. Suzuki, MD, Department of
Rheumatic, Collagen and Allergic Diseases, St. Marianna University
School of Medicine (current affiliation, Professor of Medicine,
Department of Rheumatic Diseases, Tokai University).
Address correspondence to Dr. Y. Ichikawa, Department of Internal
Medicine, St. Joseph’s Hospital, 28 Midorigaoka, City of Yokosuka,
Kanagawa-ken, Japan 238-8502. E-mail: j-incho@aqua.ocn.ne.jp
Accepted for publication November 25, 2009.

The usefulness of biologic disease-modifying antirheumatic
drug (DMARD) therapy is well known in the treatment of
rheumatoid arthritis (RA), and in particular the effects in
suppressing articular destruction are revolutionary1-3. These
therapies are expensive, however, and sometimes cause
severe adverse reactions. It is necessary to select those
patients who will benefit most from the treatment.

In general, treatment commences with nonbiologic
DMARD, and biologic DMARD are introduced when dis-
ease activity cannot be fully controlled, progression of artic-
ular destruction is rapid, or prognosis is otherwise poor4,5.
Conversely, patients with a rather benign disease course
would prefer treatment without biologic DMARD in order
to avoid the potential adverse reactions and added expense.

It has been reported that rheumatoid factor (RF) positiv-
ity1,6-12, anticyclic citrullinated peptide (CCP) antibody pos-
itivity10-14, presence of HLA-DRB1 genes for shared epi-
tope7,9,12,14,15, and female sex16 are poor prognostic factors
for articular destructions in patients with early RA. Other
prognostic factors include indicators of disease activity,
such as swollen joint count12, serum C-reactive protein
(CRP)13, and erythrocyte sedimentation rate (ESR)7,12. The
averaged values of clinical activities over an observation
period correlated significantly with the progression of artic-
ular destruction17,18. However, it is important to be able to
anticipate bone destruction at an early stage, rather than
depending on mean values over a longer period.

We conducted a randomized double-blind controlled
study evaluating prognostic factors, including pretreatment
of clinical disease activity and treatment at 12-week inter-
vals thereafter, with the aim of determining the measures
that better and earlier predict the progression of articular
destruction over 96 weeks of treatment.

MATERIALS AND METHODS
We conducted a double-blind controlled trial of the efficacy and safety of
methotrexate (MTX) monotherapy 8 mg/week, bucillamine monotherapy
200 mg/day (BUC; with molecular structure similar to that of D-penicil-
lamine19), and MTX and BUC combination therapy for 96 weeks20. At the
same time, we investigated prognostic factors for the progression of articular
destruction. Because the dosage of MTX, 8 mg per week at most, is set by
official regulation in Japan, the initial dosage was determined accordingly.

We enrolled 55 patients who fulfilled the American College of
Rheumatology (ACR) 1987 revised criteria for the classification of RA21,
with symptoms for < 2 years. The Institutional Review Board of St.

Marianna Medical College approved the study protocol, and all participants
provided informed consent at the time of enrollment. All patients had a ten-
der joint count of at least 6 out of 48 joints and a swollen joint count of at
least 3 of 46 joints, and either serum CRP ≥ 1.0 mg/dl or ESR ≥ 30 mm/h.
All subjects had taken no DMARD previously, and were receiving a corti-
costeroid dosage ≤ 7.5 mg/day prednisolone equivalent.

The study was conducted at 15 participating institutions, using a dou-
ble-dummy double-blind method. The following factors were assessed at
12-week intervals: tender joint count, swollen joint count, patient’s pain
estimation using a visual analog scale (VAS), patient’s global assessment of
disease activity using a VAS, physician’s overall assessment of disease
activity by VAS, the modified Health Assessment Questionnaire
(MHAQ)22, ESR using the Westergren method, and serum CRP.

HLA-DRB1 typing was done using the polymerase chain reac-
tion-restriction fragment length polymorphism (PCR-RFLP) method (SRL
Inc., Tokyo, Japan). Anti-CCP antibody was assayed by MBL Co., Ltd.
(Nagoya, Japan).

The initially allocated DMARD could be changed after 24 weeks if an
ACR20 response was not achieved, and DMARD could be changed if
adverse reactions did not permit continuation. Subsequent treatment was at
the discretion of the treating physician, including the dose of MTX being
increased more than 8 mg per week.

Articular destruction was evaluated using Sharp’s method modified by
van der Heijde23, scoring plain radiographs of both hands taken at com-
mencement of treatment and after 96 weeks’ treatment simultaneously, with
the dates concealed. The total Sharp score, the erosion score, and the joint
space narrowing score were the mean of scores determined independently
by 3 rheumatologists (YI, NH, and HY).

We examined the relationships between the ACR core criteria meas-
ures24 and the increase in the total Sharp score during 96 weeks using sim-
ple and multiple linear regression analyses. We used stepwise methods to
determine a multivariate model. We used the StatView statistical analysis
software (SAS Institute Inc., Cary, NC, USA).

RESULTS
Findings at the start of the study in the 55 patients are shown
in Table 1. The mean duration of disease was 9.2 months.
The mean serum CRP was 4.09 mg/dl and the mean DAS28
4.78. The mean increase in total Sharp score during the 96-
week study period was 24.2 ± SD 26.4; median and 25th and
75th percentiles were 16.0, 6.3, and 30.1, respectively.

The mean increase in total Sharp score was more than
twice as rapid in patients positive for HLA-DRB1*0405 or
with shared epitope than in patients who were negative (p =
0.034, p = 0.037, respectively; Table 2). Progression of
articular destruction in patients positive for RF and positive
for anti-CCP antibody was also more than twice as rapid as
in the corresponding negative patients, although the differ-
ences were not statistically significant.

Simple linear regression analysis of laboratory data and
radiographic findings, other than ACR core set measures, at
enrollment and the progression of articular destruction dur-
ing 96 weeks were studied. The initial total Sharp score
(correlation coefficient R = 0.382, p = 0.0004), erosion
score (R = 0.363, p = 0.007), joint space narrowing score (R
= 0.327, p = 0.015), and serum matrix metalloproteinase
(MMP-3) levels (R = 0.327, p = 0.022) correlated signifi-
cantly with the progression of articular destruction, but no
significant correlation was seen with the RF titer (R =
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0.060, p = 0.661) or anti-CCP antibody titer (R = 0.069,
p = 0.641).

Table 3 shows the correlation coefficients between the
ACR core set measures, at pretreatment and at 12 and
24-week intervals, and the increase in the total Sharp score
over 96 weeks’ treatment. Of the core set measures evaluat-
ed at baseline, only CRP levels and the swollen joint count
showed significant correlation. However, high correlation
coefficients around 0.5 were seen for many core set meas-
ures and for Disease Activity Score 28 [DAS28-4(CRP);
http://www.das-score.nl]25 after 12 weeks of treatment. The
mean values of many measures over the 96-week period
yielded high correlation coefficients > 0.5.

As shown in the upper part of Table 4, “Articular destruc-
tion A,” the initial total Sharp score (b1), swollen joint count
at 12 weeks treatment (b2), CRP at 12 weeks (b3), and pain
estimation by patients at 12 weeks (b4) were all significant-
ly and independently involved in the multiple linear regres-
sion model. The predicted value, y = –13.097 + 0.590 × b1
+ 1.365 × b2 + 1.761 × b3 + 0.308 × b4, correlated well with
the actual progression of articular destruction (R = 0.711,
p < 0.0001). With R2 = 0.505, this regression model was
able to explain more than 50% of the progression of articu-
lar destruction. Multivariate logistic regression analysis
with the core set measures at 12 weeks of treatment and the
dichotomous variables, such as positivity of HLA
shared-epitope alleles, RF positivity, and anti-CCP antibody
positivity, failed to yield higher correlation coefficients than
linear regression analysis (data not shown). The results of
multiple linear regression analysis with the initial total
Sharp score and the mean values of measures over 96 weeks
as independent variables are shown in the lower part of
Table 4, “Articular destruction B.” The predicted values cor-
related well with the progression of articular destruction (R
= 0.728, p < 0.0001).

The sensitivity and specificity of the prediction of articu-
lar destruction greater than the 75th percentile of the cohort
were calculated by receiver-operating characteristic (ROC)
curve analysis, where the predicted values of the multiple
regression model at 12 weeks were used as cutoff points.
The sensitivity and specificity with a cutoff of 32.06 were
78.6% and 84.6%, respectively. The sensitivity and speci-
ficity for the prediction of articular destruction less than the
25th percentile of the cohort were 78.6% and 76.9%, respec-
tively, where the cutoff was 17.68.

In Table 5, patients are divided into 3 groups, whose pro-
gression of articular destruction over 96 weeks was greater
than 75th percentile, between 75th and 25th percentiles, and
less than 25th percentile of the cohort. The mean swollen
joint count, serum CRP level, and pain estimation by
patients, which were selected as independent variables in the
multiple regression analysis, in the 3 patient groups at base-
line and after 12 weeks treatment are given in Table 5. The
percentage decrease from the mean of initial values to the
mean of 12-weeks values ranged from 8.8% to 21.6%,
28.2% to 50.6%, and 51.7% to 62.6%, respectively.

Differences of distribution of initial DMARD treatments
among the 3 groups were not statistically significant.
Patients whose DMARD regimens were changed because of
insufficient effectiveness as defined above were 57.1%,
23.1%, and 6.7% of patients in the respective groups.
DMARD regimens were changed between Weeks 24 and 60
(mean 34.4 ± 15.0 weeks) to MTX with dosage up to 12.5
mg per week in 6 cases, to MTX + BUC combination ther-
apy in 5, to sulfasalazine in 2, and others. Total Sharp score
at start and HLA-DRB1*0408 positivity tended to be high-
er in the group above the 75th percentile.
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Table 1. Characteristics of study patients at enrollment.

Characteristics Mean ± SD
or %

Age, yrs 51.2 ± 12.0
Female, % 78.2
Duration of joint symptoms before study, mo 9.2 ± 5.1
No. of tender joints (0–48)* 14.4 ± 8.8
No. of swollen joints (0–46)* 10.0 ± 6.1
MHAQ (0–3)* 0.76 ± 0.40
Pain estimation by patients (0–100)* 66.4 ± 24.2
Global assessment of disease activity by patient

(0–100)* 67.0 ± 24.3
Global assessment of disease activity by physician

(0–100)* 66.4 ± 18.4
ESR, mm/h 68.7 ± 32.2
CRP, mg/dl 4.09 ± 3.84
MMP-3, ng/ml 280 ± 297
DAS28-4 (CRP) 4.78 ± 0.91
Total Sharp score, mean ± SD, 18.7 ± 14.8

median, 25th, 75th percentile 13.3, 6.9, 27.9
Positive rheumatoid factor, % (> 20 IU/ml)** 90.9
Positive anti-CCP antibody, % (≥ 4.5 U/ml)** 89.6
Positive antinuclear antibody, % (≥ 40)** 60.0
HLA-DRB1*0405+, % 65.5
HLA shared epitope, %† 74.5
Corticosteroid therapy, % 23.6
Dose (prednisolone equivalent), mg/day 4.7 ± 1.7
Treatment: MTX/BUC/combination 19/20/16

* Ranges of possible values, ** Values that are considered positive.
† includes HLA-DRB1*0405+, 0101+, and 0401+.

Table 2. Patients’ characteristics and increase in total Sharp score over 96
week study period.

Increase in Total Sharp Score,
mean ± SD

Characteristic +/– + – p

HLA-DRB1*0405 36/19 29.7 ± 30.3 14.0 ± 11.4 0.034
HLA-DRB1 shared-epitope* 41/14 28.6 ± 28.7 11.7 ± 10.4 0.037
Rheumatoid factor-positive 50/5 25.7 ± 27.1 10.3 ± 9.6 0.216
Anti-CCP antibody-positive 43/5 23.9 ± 27.2 10.9 ± 13.5 0.304
Female/male 43/12 27.1 ± 28.8 14.2 ± 9.1 0.136
Age > 52 yrs 28/27 26.3 ± 31.2 27.3 ± 25.6 0.570

* Includes HLA-DRB1*0405+, 0101+, 0401+.
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As shown in Table 6, the means of both serum CRP
levels and DAS28 of the group above the 75th percentile
showed definitely higher values than those of patients in
the other groups at 12 weeks, and continued at higher
values thereafter to 72 weeks. Contrary results were
observed in CRP and DAS28 of the group under the 25th
percentile.

DISCUSSION
If RA is considered to be an aggregation of different disease
types, then RF positivity and anti-CCP antibody positivity
denote a patient group with typical disease. A patient group
possessing a genetic predisposition in the HLA shared-epi-
tope alleles can also be considered a representative group.
The degree of articular destruction seen on plain radio-
graphs at the commencement of observation has been
reported to correlate well with the degree of articular

destruction one or several years later7-10,12. This may indi-
cate the presence of a patient group with rapid articular
destruction, or another core group of RA. Other proposed
factors include female sex16 and advanced age9,10.

In addition to these prognostic factors that do not change
during the course of treatment, the connection between var-
ious inflammatory markers and articular destruction is well
known. Initial levels of inflammatory markers that correlate
significantly with the progression of bone destruction are
ESR7,12,16, CRP13, MMP-326, swollen joint count1,12,
patient’s global health assessment8, and grip strength12.
However, it has also been reported that initial level of CRP27

or ESR9 did not correlate with articular destruction.
The time-averaged DAS and CRP over 1 to 5 years were

also reported to correlate significantly with changes in the
Sharp score2,17,18. In our study, mean values over the 96
weeks’ study period of all ACR core set measures, apart
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Table 3. Correlation coefficients between ACR core set measures and DAS28 determined at 12 to 24 week inter-
vals and means of these variables over the 96 week period, and the increase in total Sharp score over 96 weeks.

Initial 12 Weeks 24 Weeks 48 Weeks 72 Weeks 96 Weeks Mean#

CRP 0.292* 0.477*** 0.562*** 0.521*** 0.479*** 0.227 0.573***
ESR 0.235 0.491*** 0.402** 0.350* 0.055 0.028 0.380**
MHAQ 0.138 0.183 0.210 0.250 0.246 0.005 0.272
Patients’ pain estimation† 0.163 0.521*** 0.428** 0.405** 0.472** 0.025 0.531***
Patients’ global assessment†† 0.152 0.500*** 0.470*** 0.382** 0.563*** 0.049 0.554***
Swollen joint count 0.279* 0.434** 0.411** 0.518*** 0.266 0.214 0.523***
Tender joint count 0.085 0.257 0.149 0.202 0.240 0.031 0.275*
Physicians’ global 0.253 0.449*** 0.478*** 0.453*** 0.419** 0.101 0.524***

assessment†††

DAS28-(CRP) 0.384** 0.592*** 0.610*** 0.538*** 0.447** 0.293* 0.618***

† Patients’ estimation of pain on visual analog scale (VAS). †† Patients’ global assessment of disease activity on
VAS. ††† Physicians’ global assessment of disease activity on VAS. * p < 0.05; ** p < 0.01; *** p < 0.001.
# Mean of values determined every 12 weeks over 96 week treatment period.

Table 4. Multiple linear regression analysis of prognostic factors for articular destruction.

Dependent Variable Independent Variable Regression Standardized p
Coefficient Regression

Coefficient

Articular destruction A* 0.711*** < 0.0001
Constant –13.097 0.0455
Initial total Sharp score 0.590 0.332 0.0032
Swollen joint count after 12 wks 1.365 0.278 0.0213
CRP after 12 wks 1.761 0.228 0.0491
Patients’ pain after 12 wks† 0.308 0.283 0.0229

Articular destruction B** 0.728*** < 0.0001
Constant –11.902 0.0383
Initial total Sharp score 0.477 0.272 0.0120
Mean swollen joint count†† 3.521 0.407 0.0002
Mean CRP†† 4.837 0.354 0.0021

* Determined by multiple linear regression analysis of relationship between initial total Sharp score and the ACR
core set measure after 12 weeks’ treatment and the progression of articular destruction. ** Determined by mul-
tiple linear regression analysis with the initial total Sharp score and the mean values of measures over the 96
week study period as independent variables. *** Multiple regression coefficient. † Patients’ pain estimation after
12 weeks. †† Mean of values determined every 12 weeks for 96 weeks.
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from the MHAQ, correlated strongly with the progression of
articular destruction.

It is important, however, to be able to anticipate bone
destruction at an early stage. Patients with higher DAS28
scores at Week 14 showed greater progression of joint dam-
age from baseline to Week 54 than those with lower DAS28
scores1. In this study, the initial values of a few measures
correlated significantly with the progression of articular
destruction, whereas most measures correlated strongly
after 12 weeks of treatment. The levels of inflammatory

markers measured after 12 weeks of treatment would be
influenced by the therapeutic effect of DMARD adminis-
tered and patients’ responsiveness to DMARD.

The correlation coefficients between the ACR core set
measures and the DAS28 at 12 weeks’ treatment and the
progress of articular destruction were similar to those of the
corresponding mean values over 96 weeks. Multiple linear
regression analysis of initial values yielded a correlation
coefficient of 0.548 for the progression of articular destruc-
tion (data not shown), whereas values after 12 weeks of
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Table 5. Improvement of inflammatory indices after 12 weeks of treatment and the observed characteristics in
3 groups of different radiological progression.

Radiological Progression
≥ 75th Percentile† 75–25th Percentile ≤ 25th Percentile

Improvement of core set at 12 weeks
No. cases 14 26 15
Swollen joint count

Basal 12.2 ± 6.9 9.4 ± 6.6 8.9 ± 3.9
At 12 weeks 9.6 ± 6.5** 4.7 ± 4.3 4.3 ± 3.3
% decrease†† 21.6 50.6 51.7

CRP
Basal 6.0 ± 2.9* 4.4 ± 4.5 1.8 ± 2.1**
At 12 weeks 5.5 ± 3.4** 3.1 ± 3.5 0.7 ± 0.9**
% decrease†† 8.8 28.2 62.6

Patient’s estimation of pain
Basal 70.4 ± 22.4 69.5 ± 25.1 57.2 ± 23.1#

At 12 weeks 59.0 ± 26.2** 42.3 ± 21.5 26.0 ± 16.5**
% decrease†† 16.1 39.2 54.5

Characteristics of 3 groups
Initial treatment (MTX, BUC, MTX+BUC, 5, 7, 2 11, 6, 9 3, 7, 5

respectively)
No. cases, initial DMARD regimens changed (%)††† 8 (57.1)** 6 (23.1) 1 (6.7)*
Total Sharp score at start 24.9 ± 15.0# 19.8 ± 16.0 10.9 ± 8.49*
Increase of total Sharp score during 96 weeks 60.0 ± 28.1*** 17.3 ± 7.4 3.12 ± 3.12***
HLA-DRB1*0405-positive, % 85.7# 61.5 53.3
RF-positive, % 100.0 92.3 80.0
Anti-CCP antibody-positive, % 90.0 95.7 80.0

† Progression of articular destruction during 96 weeks is greater than the 75th percentile of the cohort.
†† Percentage decrease from mean of initial values to mean of 12 week values. ††† Regimen was changed when
ACR20 was not achieved after 24 weeks. # p < 0.1 vs cases other than this group; * p < 0.05 vs cases other than
this group; ** p < 0.01 vs cases other than this group; *** p < 0.0001 vs cases other than this group.

Table 6. Time courses of CRP levels and DAS28 in 3 groups of different radiological progression.

No. Cases 0 Week 12 Weeks 24 Weeks 48 Weeks 72 Weeks 96 Weeks

Serum CRP
≥ 75 percentile group † 14 5.99 ± 2.93* 5.46 ± 3.37** 5.24 ± 3.65*** 3.75 ± 2.74*** 2.03 ± 2.21* 1.00 ± 0.85
75–25 percentile group 26 4.36 ± 4.45 3.13 ± 3.53 1.28 ± 1.21 1.40 ± 1.58 1.21 ± 1.34 0.72 ± 0.83
≤ 25 percentile group†† 15 1.84 ± 2.09** 0.69 ± 0.92** 0.55 ± 1.16** 0.81 ± 1.53* 0.43 ± 0.61* 0.50 ± 0.84*

DAS28-4 (CRP)
≥ 75 percentile group† 14 5.30 ± 0.95* 4.72 ± 0.91# 4.00 ± 1.06*** 3.75 ± 0.97*** 3.10 ± 1.45* 2.31 ± 0.61
75–25 percentile group 26 4.72 ± 0.86 3.66 ± 0.92 2.92 ± 0.86 2.73 ± 1.08 2.47 ± 1.18 2.26 ± 1.08
≤ 25 percentile group†† 15 4.41 ± 0.80 2.96 ± 0.85** 2.35 ± 0.94** 2.30 ± 0.90* 1.62 ± 0.84** 1.43 ± 0.56**

† Cases showed radiological progression greater than 75 percentile of the cohort. †† Cases showed radiological progression less than 25 percentile of the
cohort. * p < 0.05 vs cases of the other 2 groups; ** p < 0.01 vs cases of the other 2 groups; *** p < 0.001 vs cases of the other 2 groups; # p < 0.0001 vs
cases of the other 2 groups.
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treatment yielded a higher correlation coefficient of 0.711,
about the same as that obtained from the mean values over
the 96 weeks’ study period. These results indicate that meas-
ures assessed after 12 weeks of DMARD therapy can pre-
dict the progression of articular destruction 2 years later as
well as mean values over the entire 2-year period.

The predicted value of 32.06 for articular destruction
obtained by multiple regression analysis of the ACR core
set measures at 12 weeks’ treatment was used as the cutoff
point of ROC analysis that could select patients whose
articular destruction would be greater than the 75th per-
centile of the cohort with a sensitivity and specificity
around 80%. This patient group may be considered candi-
dates for a change of nonbiologic DMARD therapy, or for
treatment with biologic DMARD. On the other hand, ROC
analysis with a cutoff point of 17.68 could select patients
with minimal articular destruction, less than the 25th per-
centile of the cohort, with sensitivity and specificity of
nearly 80%. These patients would not require any changes
in their DMARD therapy.

The decision to change initial RA treatment is usually 3
months after start of treatment4,9. Our findings support the
clinical status quo that one considers changes in DMARD
therapy 3 months after initiation of therapy from the view-
point of articular destruction 2 years later.

In this study, 3 kinds of treatment were randomly allo-
cated for patients studied, who were divided into 3 groups
according to radiological progression during 96 weeks
(Tables 5 and 6). In patients with radiological progression
greater than the 75th percentile of the cohort, clinical activ-
ity was not definitely high at commencement, but responses
to treatment were small at 12 weeks. Moreover, a relatively
high level of clinical activity continued thereafter in these
patients, although most of the patients changed their initial
DMARD because of not achieving ACR20. In contrast,
patients whose radiological progression was less than the
25th percentile of the cohort showed good response at 12
weeks, and continued with low clinical activity thereafter,
while DMARD regimens were rarely changed because of
insufficient effectiveness.

Although 3 DMARD regimens were allocated randomly
and the distribution of initial DMARD regimens was not
significantly different between the 3 groups, clinical activi-
ty at 12 weeks and responses to treatment at 12 weeks
showed definite differences between the groups. The differ-
ent clinical activities observed at 12 weeks in the 3 groups
continued thereafter.

The question is, what caused differences in responsive-
ness to DMARD treatment at 12 weeks and in different con-
tinuing activity thereafter in the 3 groups of patients. HLA
shared-epitope, RF, and anti-CCP antibody positivity may
be involved. High total Sharp score at commencement may
also be important, although it is not clear what factors influ-
ence this phenomenon. There may still be other unknown

prognostic factors that result in the difference in treatment
responses and clinical activities thereafter.

HLA-DRB1*0405 positivity was found to be common in
Japanese patients with RA28,29. Wakitani, et al reported that
the HLA-DRB1*0405 genotype was more common in
patients in the more erosive subset and the most erosive sub-
set with mutilating disease than in the least erosive subset28.
In our study, the progression of articular destruction, deter-
mined by Sharp’s method modified by van der Heijde, was
more rapid in HLA-DRB1*0405-positive or HLA shared-epi-
tope-positive than in the respectively negative patients.
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