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Abstract The parameters involved in the Disease Activity
Score of 28 joints (DAS28) are not mutually independent,
and the evaluation excludes ankle and foot joints. We de-
veloped a new quantitative and comprehensive assessment
of the activity of rheumatoid arthritis (RA), called the
handy rheumatoid activity score, with 38 joints (HRAS38),
to overcome these disadvantages of DAS28. Forty-six RA
patients who recently completed a 1-year infliximab therapy
were evaluated for DAS28 (C-reactive protein; CRP) and
HRAS38 at 0, 2, 6, 14, 22, 30, 38, 46, and 54 weeks. The 38-
joint evaluation in HRAS38 includes 28 joints of DAS28
except for the shoulder joints, with the addition of ankle
and metatarsophalangeal joints. The extent of joint swelling
was rated on a scale of 0-3. The HRAS38 score is the
cumulative sum of three parameters including: (1) a global
assessment of disease activity [visual analog scale (VAS) 0-
100mm] by the patient, (2) swollen joint score based on a
38-joint assessment by a physician (0-114), and (3) serum
concentration of CRP (mg/l). Scatter plots of HRAS38 and
DAS28(CRP), and subsequent linear regression analysis
demonstrated a statistically significant correlation between
methodologies (r = 0.846, P < 0.0001). Infliximab treatment
resulted in a statistically significant (P < 0.001) decrease in
the mean HRAS38 score from 130.5 to 56.5 within 2 weeks
of treatment and at 52 weeks of therapy scores were still
reduced at 52.5. The mean DAS28(CRP) was also
significantly (P < 0.001) reduced from a baseline value of 5.8
to 3.7 after 2 weeks treatment with a final value of 3.2 after
52 weeks of therapy. Infliximab reduced the progression of
joint destruction by 85%, for terms before infliximab as
determined by radiographic analyses. The degree of pro-
gression appeared to be associated with the mean HRAS38,
although this observation was not shown to be statistically
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significant by regression analysis (r = 0.307). The HRAS38
score comprises minimal and independently acquired pa-
rameters and is an effective and comprehensive measure of
disease activity in RA patients.

Key words Disease activity - Disease Activity Score with 28
joints (DAS28) - Handy rheumatoid activity score with 38
joints (HRAS38) - Infliximab - Modified Sharp score

Introduction

The hypothesis that time-integrated disease activity corre-
sponds to organ damage such as joint destruction has been
a “central dogma” of inflammatory diseases."” Thus, a rapid
and complete suppression of disease activity, namely, time-
differentiated total organ damage, should result in minimal
organ damage, and a sustained significant disease activity
inevitably leads to progressive organ destruction.

The recent introduction of tumor necrosis factor alpha
(TNFa) inhibitory agents to the therapeutic strategy for
rheumatoid arthritis (RA) has dramatically improved the
outcome for RA sufferers.” Smolen et al. recently provided
intriguing evidence of the benefit of combination treatment
with methotrexate (MTX) plus infliximab, a chimeric anti-
TNFo monoclonal antibody, in clinically refractory RA
patients using radiographic methods to evaluate disease
progression.*

To evaluate the relationship between clinical disease ac-
tivity (or response) and joint destruction in RA patients
treated with infliximab, we have to address several issues:
(1) the validity of current measures of RA disease activity
such as the Disease Activity Score (DAS); the Disease
Activity Score of 28 joints (DAS28) and The American
College of Rheumatology (ACR) core set, (2) the validity
of popular methods of radiographic scoring, and (3) the
specificity of the dissociation between disease activity and
joint destruction for anti-TNF therapy. The ACR core set is
a comprehensive assessment of disease status and is com-
posed of 8 methods of evaluation including radiographic
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Table 1. Baseline characteristics of the patients

Disease duration
Radiographic stage
Functional class

RF

Number of prior DMARDs
Duration of MTX

Weekly MTX dosage

Folic acid supplementation
PSL therapy

4-624 months (mean + SD 111.5 + 104.7)

I: 1, II: 18, I1I: 8, IV: 32

I: 1, IT: 26, I11: 28, IV: 4

Positive in 50 patients (19-1060 IU/ml)

mean * SD 2.8 £ 1.6 (including MTX)

3-235 months (mean £ SD 40.5 + 44.5)

6mg in 10 patients, 8mg in 30, 10-20mg in 19

25 patients

50 patients (1-12.5mg/day, mean £ SD 6.0 + 2.4 mg/day)

RF, rheumatoid factor; DMARD, disease-modifying antirheumatic drug; MTX, methotrexate;

PSL, prednisolone

examination.” The ACR core set analysis is recommended
to be included in clinical trials,” but it is rarely applied to
RA patients on a daily basis. The DAS score comprises four
items including the Ritchie Articular Index (RAI), swollen
joint count (SJC), erythrocyte sedimentation rate (ESR),
and general health (GH) assessment scored on a visual
analog scale (VAS).”® The DAS2S score is a modified form
of DAS, and its use in both clinical trials and daily practice
may be facilitated by reducing the number of joints to be
examined and substitution of RAI with nongraded tender
joint count (TJC).” Unfortunately, the DAS28 score omits
foot and ankle joint assessments, which are affected in more
than 50% of RA patients," and may further augment the
discrepancy between disease activity scores and van der
Heijde-modified Sharp (vdH-Sharp) radiographic scores,
because the latter includes foot joints." The inclusion of
tender joint count has several disadvantages: (1) it is time-
consuming, (2) there is overlap with the patient’s global
assessment of disease activity, and (3) it is not associated
with joint destruction. The recent development of a simpli-
fied disease activity index (SDAI), which is the numerical
sum of TJC28, SJC28, patient and physician global assess-
ment of disease activity (VAS 0-10cm), and serum level of
C-reactive protein (CRP; mg/dl), did not overcome the de-
fects described above."”

Therefore, we developed a new comprehensive measure
of RA activity, the handy rheumatoid activity score with
38 joints (HRAS38), which is made up of three mutually
independent assessments: (1) patient global assessment of
disease activity (PGA), (2) swollen joint score (SJS) of
38 joints, and (3) serum CRP level. We then examined
the inhibitory effect of infliximab (3mg/kg every 8 weeks)
added to low-dose (less than 10mg/week in the majority of
patients) MTX on radiographic progression, and it was
compared to the 15-25mg/week of MTX used in Western
countries. Finally, the relationship between disease activity
(evaluated with HRAS38 and DAS28) and radiographic
progression assessed by vdH-Sharp score was investigated.

Patients and methods
Patients

During September 2003 to December 2004, 59 patients with
RA who had not been sufficiently controlled with MTX

therapy were enrolled in this prospective study. All the
patients fulfilled the 1987 classification criteria for RA
proposed by the ACR (formerly, American Rheumatology
Association).” Demographic features of the patients are
summarized in Table 1. The mean disease duration was
approximately 10 years, and 32 of 59 patients (54%) were
radiographically classified as Stage IV according to the cri-
teria of Steinbrocker et al.'* Most of the patients were func-
tionally classified as Class II or Class III according to the
ACR revised criteria for the classification of global func-
tional status in RA."” Rheumatoid factor (RF) was positive
in the sera of 50 patients (85%). Methotrexate was used as
the first (24%), second (25%), or third (24 %) disease-modi-
fying antirheumatic drug (DMARD) in the majority of pa-
tients. Patients were registered for infliximab therapy if they
had not shown a sufficient response to MTX at a dose of
6mg/week to 20mg/week) over a minimum of 3 months. A
total of 19 patients were receiving MTX at a dose of 10—
20mg/week, a dose that is above the approved dosage by
the Japanese Ministry of Health, Labour and Welfare, and
25 patients were taking supplementary folic acid (5-10mg/
week). Notably, 50 patients had been treated with predniso-
lone (PSL) along with MTX, indicating the active and re-
fractory nature of their disease.

Methods

Patients with active (=6 of 66 swollen joints, >6 of 68 tender
joints and either a CRP level of >2.0mg/dl or an ESR of
>28mm/1 h) RA despite MTX treatment for a minimum of
3 months were eligible for this prospective study according
to the Japanese guidelines for infliximab treatment.'® Addi-
tionally, subjects had to have low risk for opportunistic
infections including the following: WBC 24000/ul, periph-
eral blood lymphocyte count >1000/ul, and a negative test
for serum B-p-glucan. Contraindications for infliximab
treatment include: active infection, congestive heart failure,
demyelinating disease, and malignancies.'®

All patients were scheduled to receive infliximab at a
dose of 3mg/kg at weeks 0, 2, 6, and subsequently every
8 weeks. When patients did not show sufficient response
to infliximab therapy, the dosage was increased up to
200mg/kg for patients with less than 60kg of body weight,
and/or the interval of infusion was shortened to 6 weeks.
All infusions were given over 2h with 250ml of normal
saline.



The patients were fully examined at every visit for
infusion. The evaluation includes ACR core sets,
DAS28(CRP),"” and HRAS38. The HRAS38 score consists
of a cumulative addition of three mutually independent
items; PGA (0-100mm VAS), SJS of 38 joints, and serum
CRP level (mg/l). The 38 joints included in the evaluation
were 26 joints of DAS28 except for bilateral shoulder joints,
as well as 10 metatarsophalangeal (MTP) joints and the
bilateral ankle joints. Each joint was scored as follows:
0 = none; 1 = mild (not convincing by observation and
confirmed by palpation); 2 = moderate (convincing by ob-
servation, but not tense); 3 = severe (tense). Therefore, the
SJS score of 38 joints can add up to between 0-114.

We investigated the proportion of patients who met the
ACR 20% improvement criteria (achieved an ACR20
response)® at week 54, as well as ACR50 and ACR70
responses, DAS28(CRP) and European League Against
Rheumatism (EULAR) responses.” The hand and foot X-
rays were obtained at 0, 30, and 54 weeks. Articular damage
and progression were scored according to the method of
vdH-Sharp using two expert readers. Radiographic progres-
sion was judged using two methods: progression >0.5 and
progression > the smallest detectable difference (SDD).***'
The SDD for the mean changes from baseline using two
readers for each patient’s radiographs was 4.39 (the stan-
dard deviation of the per-patient differences between the
readers divided by the square root of 2) which corresponds
to 1% of the maximum vdH-Sharp score, i.e., 448.%

Hand X-ray films before infliximab therapy (4-53
months with a mean of 17.4 months) were available for 34
patients, and foot X-ray films were also available for 16 of
those patients. Therefore, radiographic progression was
calculated as percent of yearly progression of vdH-Sharp;
percent in 280 as for the cases of only hand X-ray films, and
percent in 448 as for the cases of both hand and foot X-ray
films were adjusted according to the interval between the
time points of X-ray.” The values obtained were then com-
pared with those after infliximab treatment.

Statistical analysis

Statistical analyses were performed using StatView soft-
ware version 4.5. The Mann—Whitney U-test was used for
nonparametric comparisons between subgroups, and the
paired ¢-test was used for chronological changes in the same
items. The difference was considered to be significant when
at P < 0.05.

Results

Excellent clinical efficacy of infliximab treatment in
patients with active and MTX-resistant RA

Of 59 patients included in this study, 3 moved to other
hospitals and follow-up was not possible. Two patients with-
drew owing to lack of response to therapy. Five patients
discontinued infliximab treatment because of adverse
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Fig. 1A,B. Overall clinical efficacy of infliximab in 56 patients who
were enrolled in this study. A The rates of patients who experienced
responses according to criteria of American College of Rheumatology
(ACR) 20% (open bar), 50% (half-solid bar) and 70% (solid bar)
improvement criteria at 30 and 54 weeks were evaluated by the
nonresponder imputation method, where patients who withdrew were
classified as nonresponders. B The rates of patients who experienced
responses according to the European League Against Rheumatism
(EULAR) response criteria at 30 and 54 weeks (W) were evaluated by
the nonresponder imputation method. Open bar, moderate responder;
half-solid bar, good responder; hatched bar, nonresponder

events as follows: (1) infusion reaction in 3 patients at 6, 38,
and 46 weeks; (2) pneumonia in 1 patient at 6 weeks; and (3)
mammary carcinoma in 1 patient at 54 weeks. Three pa-
tients were withdrawn for noncompliance to the protocol.
In the analysis of ACR 20, 50, and 70 response rates and
EULAR response rates, 3 patients who had moved to other
hospitals were excluded, and all other patients who discon-
tinued infliximab were regarded as nonresponders.

Even when stringent assessment criteria and nonres-
ponder imputation analysis were used, the clinical efficacy
of infliximab was excellent. The rate of patients who met the
20%, 50%, and 70% improvement criteria of ACR was
70.2%, 47.4%, and 21.1%, respectively, at 30 weeks (Fig.
1A). The rate of patients who experienced good, moderate,
and no responses according to the EULAR response crite-
ria at 30 weeks were 40.4%, 42.%, and 17.5%, respectively
(Fig. 1B). The clinical efficacy observed at 30 weeks was
sustained through to 54 weeks. ACR 20, 50, and 70 response
rates were 62.5%, 46.4%, and 25.0%, respectively (Fig. 1A),
and the rates of good, moderate, and no responses accord-
ing to EULAR criteria were 42.9%, 35.7%, and 21.4%,
respectively (Fig. 1B).

Development and validation of HRAS38

In this study, we aimed at developing a new comprehensive
measure of RA disease activity that could be used for all
patients with RA as part of a daily practice, including those
receiving biologics. The measure was designed to be predic-
tive of joint destruction. The HRAS38 score constitutes a
simple numerical assessment of three mutually independent
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Fig. 2A,B. The values of the handy rheumatoid activity score with 38
joints (HRAS38) correlate well with those of disease activity score with
28 joints (DAS28(CRP)). A Joints examined bilaterally in HRAS38 as
indicated by solid boxes: elbows, wrists, metacarpophalangeal, proxi-
mal interphalangeal, interphalangeal joint of the thumb, ankles, and
metatarsophalangeal joints. B A total of 414 scatter plots of HRAS38

parameters including: (1) PGA (a subjective assessment),
(2) SJS of 38 joints (an objective assessment), and (3) serum
CRP (alaboratory measurement). Joints that were included
in the examination are shown in Fig. 2A.

Comparison of HRAS38 with DAS28(CRP) using linear
regression and a total of 414 data from 46 patients (having
completed 1-year-infliximab treatment, 9 time points for
each patient) revealed a statistically significant linear rela-
tionship (r=0.846, P < 0.0001; Fig. 2B). The HRAS38 score
of the patients with serum CRP level >50mg/l tended to be
higher than that estimated from the value of DAS28(CRP).
The linear regression analysis predicts that an HRAS38
value of >100 indicates high disease activity, an HRAS38
value of 50-100 indicates moderate disease activity, and an
HRAS38 value of <50 indicates low activity, which are quite
consistent with the categorical levels of RA activity defined
for DAS28. A change in HRAS38 of greater than or equal
to —38 represented major improvement and corresponded
to a change of —1.2, which is equivalent to 2 times the
measurement error, in DAS28.%

Rapid decrease in the value of SJS after infliximab as well
as a consequent drop in HRAS38 level

The mean values of TJC and SJC at 0 week were 11.6 and
13.0, respectively, and significantly decreased to 4.4 and
6.3 at 2 weeks after infliximab therapy (P < 0.001), 3.0 and
3.7 at 30 weeks, and 1.9 and 2.8 at 54 weeks, respectively
(Fig. 3A). As expected, a graded SJS was more sensitive
to change than SJC: the mean value of SJS dropped from
31.4 at week 0 to 11.5 at 2 weeks, 8.2 at 30 weeks, and 5.1 at
54 weeks (P < 0.001).

r=0.846 0 94

I
=}
[N}
w
I
[
=N
-
o

DAS28(CRP)

versus DAS28(CRP) were obtained from nine data points (at weeks 0,
2,6, 14,22, 30, 38, 46, and 54) of 46 patients who had been treated with
infliximab for 1 year. A linear regression analysis indicated a highly
significant degree of correlation between HRAS38 and DAS28(CRP)
(r = 0.846). Thus, DAS28(CRP) values of 3.2 and 5.1 almost corre-
sponded to 50 and 100, respectively, in HRAS38

HRAS38 showed a very close, but more sharply
enhanced, temporal relationship to DAS28(CRP)
(Fig. 3B). The mean values of HRAS38 and DAS28(CRP)
at week 0 were 131 and 5.8, respectively, and significantly
decreased to 56.5 and 3.7 at 2 weeks after infliximab
therapy (P < 0.001), 54.3 and 3.3 at 30 weeks, and 52.5
and 3.2 at 54 weeks, respectively. Thus, HRAS38 cor-
related very well to DAS28(CRP) not only at a given time
point, but also in temporal changes after an effective
therapy.

An 85% inhibition of radiographic progression of disease
was observed when infliximab was added to the treatment
regimen of patients who were minimally responsive to
MTX alone

Before beginning infliximab treatment, percent yearly
progression in vdH-Sharp score ranged between 0.1
and 17.9 (mean = SD; 5.3 £4.4) as shown in Fig. 4. The range
of percent yearly progression in vdH-Sharp score remark-
ably decreased to —0.8-4.4 (mean + SD; 0.8 £ 1.1). Therefore
an 85% reduction in the rate of joint destruction as mea-
sured by vdH-Sharp score was observed. In addition, 11
patients (32.4%) showed a complete inhibition of disease
progression, including an overall radiographic repair (9 pa-
tients). Similarly, the mean + SD of the percent yearly pro-
gression in vdH-Sharp score after infliximab in 12 patients,
in whom the percent yearly progression in vdH-Sharp just
before infliximab was not available, was 0.8 + 1.0. The
percent yearly progression in vdH-Sharp score before
infliximab did not correlate to that after infliximab
(r=0.012; P =0.95).
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Fig. 3A,B. Rapid clinical response to infliximab in 46 patients who
completed a 1-year treatment with infliximab. A Tender joint count of
28 joints (solid squares), swollen joint count of 28 joints (open circles),
and swollen joint score of 38 joints (solid triangles) significantly de-
creased at week 2 of infliximab therapy and showed further improve-
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Fig. 4. Dramatic inhibition of the yearly radiographic progression with
the addition of infliximab to methotrexate in patients with rheumatoid
arthritis. Radiographic progression was calculated as percent yearly
vdH-Sharp, and the values before and after infliximab treatment were
compared

Little association of radiographic progression during
infliximab therapy with a time-integrated disease activity
or clinical response to infliximab

Finally, we investigated whether the radiographic progres-
sion during infliximab treatment was predictable by con-
tinuously measuring disease activity using HRAS38 or
DAS28(CRP). Thirty-four patients who had completed a 1-
year infliximab treatment were classified into three groups
according to the percent yearly progression of vdH-Sharp

0W 2W 6W 14W 22W 30W 38W 46W 54W

! T ! T ! T ! T T ! T
OW 2W 6W 14W 22W 30W 38W 46W 54W
Time
ment up to 1 year (*P < 0.001 vs the value at week 0). B Handy
rheumatoid activity score (HRAS38) indicated as /10 (open triangles)
and disease activity score (DAS28(CRP)) (solid circles) significantly

decreased at week 2 of infliximab therapy and the improvement was
sustained throughout the year (*P < 0.001 vs the value at week 0)

score after infliximab (Table 2). No progression (<0.5 in
yearly progression in vdH-Sharp score) was observed in 12
patients, minimal (statistically nonsignificant) progression
(0.5 < yearly progression in vdH-Sharp score < SDD) in
19 patients, and considerable (statistically significant) pro-
gression (>SDD) in 15 patients. The titer of RF at week
0, time-integrated serum CRP levels, time-integrated
DAS28(CRP) scores, and time-integrated HRAS38 scores
tended to be lower, although not statistically significant, in
patients with no progression as compared with those pa-
tients having minimal progression or considerable progres-
sion. The clinical response to infliximab as assessed by
ACRS50/70 response and EULAR good response at 54
weeks did not correlate to radiographic progression
(Table 2).

Discussion

In this study we demonstrated that HRAS38, a newly devel-
oped assessment of RA, is adequately sensitive for the
evaluation of the disease activity at a single point and for
assessing the change in disease activity in response to thera-
peutic intervention. Moreover, we also confirmed that
infliximab therapy effectively inhibits radiographic progres-
sion in Japanese patients with active and severe RA.

The development of HRAS38 was driven by the need for
a simple, not time-consuming, but comprehensive measure-
ment of RA activity as required in both daily practice and
clinical trial assessments. Simplicity in the test method can
be introduced by selecting only parameters that are mutu-
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Table 2. Correlation of surrogate markers of the mean disease activity and clinical response to radiographic progression during 1-year treatment

with infliximab

No progression
n=12,-02% +0.2%

Minimal progression
n=19,05% £ 0.1%

Considerable progression
n=1521% £ 0.8%

RF (IU/ml) 1355+ 1382
CRP (mg/dl, mean 0-54 W) 1.3+1.6
DAS28(CRP), mean 0-54 W 34+£09
HRAS38, mean 0-54 W 57.0 £34.1
ACRS0 response rate (%), 54 W 583
ACRT70 response rate (%), 54 W 333
EULAR good response (%), 54 W 66.7

285.2 £ 318.7 244.6 £ 287.5 NS
1.8+1.5 1.8+1.7 NS
3.8+0.6 3.7+1.0 NS

64.7 £23.7 65.1+£29.3 NS
47.4 533 NS
26.3 333 NS
421 46.7 NS

W, weeks; CRP, C-reactive protein; DAS28, disease activity score with 28 joints; HRAS38, handy rheumatoid activity score with 38 joints; ACR,
American College of Rheumatology; EULAR, European League Against Rheumatism; NS, not significant

ally independent. In this context, we first selected patient
global assessment of disease activity (patient global health)
as a subjective measurement because it tends to represent
joint pain that is redundantly assessed by tender joint count
and patient’s global assessment of pain, and it implies dis-
ability that is assessed by a Health Assessment Question-
naire (HAQ).

We then selected an objective measurement of joint
swelling. Tender joint count, which is largely subjective, was
excluded for the above-stated reason. Binary SJC is the
prevailing measure of joint swelling, because a previous
analysis in which swelling was graded on a scale of 0-3 (0 =
normal or none, 1 = minimal or probable, 2 = definite but
within joint margin, and 3 = tense or bulging) did not show
an advantage over binary evaluation of joint swelling at a
given time-point.”** However, a graded examination ap-
pears to be more sensitive to change during therapy as
compared with a binary one. In fact, an all-or-none assess-
ment of joint swelling disregards a significant decrease in
the extent of joint swelling, which is very important in the
early assessment of response to a given treatment. Al-
though the grading of the extent of joint swelling may aug-
ment intraobserver and interobserver variation, our grading
system using observation (inspection) and palpation may
minimize this concern. Moreover, the assessment of SJS is
not time-consuming as compared with TJC, which mostly
depends on patients. We bilaterally excluded sternoclavicu-
lar, acromioclavicular, and shoulder joints in consideration
of the frequency of involvement, the accuracy of the evalu-
ation of swelling, and the symmetrical weighting of upper
and lower extremities.

As a laboratory measure, we included CRP instead of
ESR for two reasons: (1) CRP is one of the most reliable
measures of the acute phase response and is responsive to
changes in tissue damage, and (2) it is less confounded by
other factors such as anemia or hypergammaglobulinemia
as compared with ESR, therefore more precisely reflecting
disease activity.” The serum CRP level is rarely above
100mg/l (10mg/dl). Indeed, only 2 of 59 patients in this
study showed the serum CRP level > 100mg/l at entry.
Because the range of PGA is 0-100 and the range of SJS is
0-114, the contribution of three components of HRAS38 to
the total score may be similar.

Clinical efficacy of infliximab for patients with RA is
excellent. In the ATTRACT study, 26%-31% of patients

with comparable disease duration (7-9 years) to our study
achieved ACRS50 response at 30 weeks, while only 5% of
patients who received placebo (MTX alone) met ACRS50
improvement criteria.”® Despite a significantly lower dose of
MTX and the limitation of infliximab dose (up to 3mg/kg
every 8 weeks) as compared with the ATTRACT study, our
patients showed a slightly more favorable response to
infliximab (Fig. 1A). The efficacy of infliximab plus MTX
was also demonstrated in the ASPIRE study, in which pa-
tients with active and poor-prognostic RA of <3 years’ dura-
tion were enrolled.”

Radiographic results showed the most dramatic results
with the mean increase in vdH-Sharp score of 7.0 at 54
weeks in the MTX-placebo group in the ATTRACT study
and 3.7 in the ASPIRE study. The mean increase in vdH-
Sharp score in patients treated with MTX plus 3mg/kg
infliximab every 8 weeks was only 1.3 in the ATTRACT
study™ and was 0.4 in the ASPIRE study.” A similar level of
reduction in the radiographic progression was observed
with infliximab therapy in both studies (81% in the AT-
TRACT study™ and 89% in the ASPIRE study”’), and was
confirmed by our study which demonstrated an 85% reduc-
tion in structural damage (Fig. 4) despite the fact that our
patients demonstrated the most rapid progression of joint
destruction before infliximab with the average yearly pro-
gression rate of 23.7 in vdH-Sharp score, much higher than
that demonstrated in the ATTRACT study (6.4-8.0) or the
ASPIRE study (10.1-10.5).

The clinical response to infliximab (Figs. 1 and 3) was
better than that of MTX or bucillamine, as we have previ-
ously reported,” in terms of both responder rate and
rapidness of response. It may be reasonable, therefore,
to suggest that the prevention of structural damage by
infliximab is superior to that observed by conventional
DMARD:s including MTX as demonstrated previously”*
and also confirmed in this study (Fig. 4).

However, recent subanalysis of the ATTRACT study
provides intriguing evidence of the radiographic benefit of
combination treatment with infliximab plus MTX in RA
patients who had no clinical improvement to MTX alone.*
Mean change in vdH-Sharp score was 6.0 in ACR20 re-
sponders and 7.2 in ACR20 nonresponders in the MTX plus
placebo-treated group, while it was 0.1 in ACR20 respond-
ers and 1.2 in ACR20 nonresponders in the infliximab plus
MTX-treated group. We classified our patients according to



their 1-year-changes in vdH-Sharp score and compared
the titer of rheumatoid factor, mean values of CRP,
DAS28(CRP) and HRAS38, as well as clinical response at
54 weeks among the groups. The rates of ACR50 or ACR
70 responder at 54 weeks, as well as the rate of EULAR
good response at 54 weeks, were similar among three
groups (Table 2). The analysis using less stringent response
criteria such as ACR20 response and EULAR moderate
response also showed comparable results (data not shown).

Although not statistically significant, patients who ex-
hibited minimal or considerable radiographic progression
tended to have a higher RF titer and higher mean values of
CRP, DAS28(CRP), and HRAS38. Therefore, our results
indicate that the infliximab plus MTX therapy significantly
(ca. 85%) inhibits joint damage through disease activity-
control-dependent and -independent pathways. In this
context, recent observations of isolated inhibition of bone
erosion despite unaffected synovitis in studies of experi-
mental arthritis models manipulating osteoclasts were very
interesting.”™ Thus, the association of time-integrated
HRAS38 with radiographic progression may be more
evident in RA patients receiving conventional DMARD
such as MTX, which should be examined in the future
investigations.

In conclusion, HRAS38 is a simple and convenient mea-
sure of RA activity and can be substituted for DAS28 in
daily practice and clinical trials. Infliximab therapy effec-
tively controls RA activity and joint destruction in Japanese
patients receiving a relatively lower dose of MTX as com-
pared with that in Western countries. A time-integrated
HRAS38 may be associated with radiographic progression,
as well as a time-integrated DAS28(CRP), although
infliximab therapy is likely to minimize the association of
disease activity with structural damage.
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