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ABSTRACT. Objective. To assess the prevalence of good clinical response and remission in rheumatoid arthritis (RA) patients
with longstanding disease treated with anti-tumor necrosis factor-α (TNF-α) drugs at outpatient clinics.
Methods. Retrospective national study of 14 academic tertiary referral rheumatology medical centers.
RA patients with a Disease Activity Score (DAS28) > 3.2 were defined as having active disease and
could start TNF-α blockers. All patients received one TNF-α blocker plus methotrexate (10–20 mg/wk).
At the third month the patients were categorized as responders or nonresponders, based on improvement
of at least 0.25 of the Health Assessment Questionnaire (HAQ). Those who had improved by at least
0.25 HAQ were analyzed for possible predictors of DAS28 remission at the sixth month.
Results. A total of 1257 patients started TNF-α blockers. Of these, 591 (46.7%) reached the sixth month
with an improvement of HAQ of 0.25 at the third month. In the cohort of patients reaching HAQ of 0.25,
DAS28 remission was seen in 24% of rheumatoid factor (RF)-positive and 36% of RF-negative patients
(p = 0.03). Logistic regression analysis for predictors of remission identified age at baseline, HAQ <
1.63, and RF negativity as positive predictors of remission at 6 months along with sex (male).
Conclusion. We show that only a minority of patients with longstanding RA achieve a good clinical
response or remission at the outpatient community level. Predictors of remission identify characteristics commonly observed in subsets with less severe RA. (First Release July 1 2007; J Rheumatol
2007;34:1670–3)
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Clinical trials have convincingly demonstrated the efficacy of
tumor necrosis factor-α (TNF-α) blockers in rheumatoid
arthritis (RA). Recent data from our national registry have
shown that a good clinical response and remission are much
rarer than shown in randomized controlled clinical trials

(RCT)1 and the most likely interpretation is that exclusion criteria could seriously influence not only the safety issue in
general, but also the final clinical outcomes in aggressive and
severe disease at the community level.
We report the analysis of good responses defined accord-
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ing to European League Against Rheumatism (EULAR) criteria and the predictors of remission in a cohort of patients with
RA treated with TNF-α blockers at a community level. Our
aim was to analyze the percentage of good EULAR response
and of remissions, calculated using Disease Activity Score
(DAS) values, and the predictors of remission in patients who
had a clinically meaningful response after at least 6 months of
treatment with a TNF-α blocker.
MATERIALS AND METHODS
Patients. All the analyzed patients were enrolled at tertiary referral medical
centers (university hospitals) and followed at the community clinics of the
rheumatology units of 14 university medical centers spread over the whole
country. The study was retrospective and reflects the common practice of
using anti-TNF-α drugs at the community level. The criterion to receive TNFα blockers was active RA disease with a Disease Activity Score (DAS28) >
3.23-5 despite treatment with conventional disease modifying antirheumatic
drugs (DMARD) alone or in combination. All patients in RCT at the different
centers and all patients with a DAS of low disease activity were excluded. All
the recruited patients had regular followups (monthly or bimonthly assessments) over the next 6 months, in which clinical data [pain, swollen and tender joint counts, Health Assessment Questionnaire (HAQ), patient and physician global assessments, sex, age, age at onset, disease duration)] and laboratory measures [erythrocyte sedimentation rate (ESR), C-reactive protein
(CRP), rheumatoid factor (RF)], and all the safety hematology and biochemical measures, were obtained. Infliximab was given to 27%, etanercept to
49%, and adalimumab to 24% of the patients. All patients who presented
adverse reactions or who missed the followup examinations (poor compliance) were excluded from the analysis. The Italian guidelines suggest that
once a 3-month trial does not result in a clinically meaningful improvement,
treatment with the biologic drug should be stopped. Some patients were
switched to another biologic drug (one study has already been published6),
some continued combination of DMARD, and some entered other trials.
Study protocol. At study start we decided that in order to obtain the strongest
information on predictors of remission, we should have the whole cohort analyzed for efficacy and safety; and only those reaching at least a clinically
meaningful response on HAQ, which according to the literature can be
between 0.2 and 0.3, should be analyzed for possible predictors of remission.
We selected 0.25 as the cutoff value4. During the study all the patients that did
not achieve HAQ improvement at the third month were not examined further
for predictors of response. A good EULAR response and remission were
defined on the basis of the DAS score; a low disability score of HAQ at < 0.5
was also used to define the patients achieving disability remission or not6,7.
Statistical analysis. The statistical analysis was carried out using the SPSS
program (SPSS, Chicago, IL, USA). Means, standard deviations, and differences among the means between groups were analyzed by Wilcoxon and
Mann-Whitney tests for unpaired data. Categorical variables were analyzed
using chi-square test or Fisher’s test, depending on sample size restrictions,
and the odds ratios (OR) with 95% confidence intervals (95% CI) were calculated. A multiple logistic regression using SPSS 11.0 was employed to
detect the influence on the dependent variable on remission and good-health
status by the independent variables that reached the value of p < 0.25 at the
univariate analysis. The values are expressed as OR (95% CI). The diagnostic values of the clinical variables were assessed considering the mean values
for some variables (age, age at onset, disease duration, tender joint count,
swollen joint count, HAQ) or the normal values (ESR < 28 mm/h, CRP < 5
mg/l, RF < 20 IU/ml) as cutoff points. The analysis normalized the results as
a function of the intake, or not, of steroids. We used a stepwise backwardelimination procedure, following the method suggested by Hosmer and
Lemeshow. The chi-square test and the Hosmer-Lemeshow test were used to
assess the fitting of the model. A value of p < 0.05 was considered statistically significant.

RESULTS
Of 1257 patients with longstanding RA starting TNF-α blocker therapy, only 682 reached the sixth month (54.25%). The
others dropped out because of lack of efficacy or side effects.
More particularly, 32% did not obtain significant clinical benefits and dropped out because of inefficacy; 14% had adverse
events (8% skin reactions, 2% infusion reactions, 4% others:
infections, hematologic, hepatic, gastrointestinal) and decided
not to continue. Of the 682, 91, despite achieving the 0.25
HAQ improvement, could not be carefully assessed over time
in terms of total clinical and laboratory variables and therefore
were excluded. Given the entry criteria, when comparing the
clinical and laboratory measures of the excluded cohort versus
those of the studied cohort, the only slight difference was in
the percentage of patients taking steroids (54% vs 49%). Five
hundred ninety-one (46.75% of the whole cohort) had regular
bimonthly assessments of clinical and laboratory measures
and at least a 0.25 improvement in the HAQ score (Table 1).
This was the cohort that we decided to analyze further. In this
cohort the female:male ratio was 2.16 (404:187), mean age
was 53.3 ± 12.7 years, and mean HAQ score at baseline was
1.63 (± 0.6). At baseline 467 were RF-positive and 124 were
RF-negative (Table 1). Among the RF-positive and RF-negative, DAS28 < 2.6 was reached in 24% and 36%, respectively
(p = 0.03), and a good EULAR response was seen in 37% versus 50%, respectively (p = 0.01) (Table 2). We then analyzed
more closely the cohort of 591 patients who during the first 3
months achieved HAQ improvement of at least 0.25, to identify the predictors of remission. Overall, 61 men (32%) and 97
women (24%) achieved remission and the difference between
sexes was statistically significant (p = 0.032). The mean values of the variables were taken as cutoff values in the logistic
regression analysis: age (53 yrs), age at disease onset (41.5
yrs), sex, disease duration (12 yrs), RF test (positive or negaTable 1. Characteristics of 591 patients with rheumatoid arthritis at baseline.
Variables
Women (%)
Age (yrs)
Age at diagnosis (yrs)
Duration of disease (yrs)
Swollen joints (n)
Tender joints (n)
HAQ score
DAS28
ESR (mm/h)
Patients taking steroids
(median mg, range)
C-reactive protein positivity*
RF positivity (% patients)**

404 (67)
53.3 ± 12.7
41.5 ± 13.7
11.6 ± 7.6
10.4 ± 7.1
17.1 ± 9.4
1.625 ± 0.661
5.9 ± 1.2
41.2 ± 25.0
49%
5 (1–7.5)
72.4 %
79%

* CRP > 5 mg/l; ** RF > 20 IU/ml. HAQ: Health Assessment
Questionnaire; DAS: Disease Activity Score; ESR: erythrocyte sedimentation rate; RF: rheumatoid factor.
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Table 2. Characteristics of patients with rheumatoid arthritis at baseline.
Variables

RF Positivity
(n = 467)

RF Negativity
(n = 124)

Sex, % women
Age (yrs)
Age at diagnosis (yrs)
Duration of disease (yrs)
Swollen joints (n)
Tender joints (n)
HAQ score
DAS28
ESR (mm/h)
C-reactive protein (mg/l)

66
53.6 ± 12.9
41.8 ± 13.5
11.8 ± 7.5
10.6 ± 7.4
17.4 ± 9.5
1.7 ± 0.7
6.0 ± 1.2
41.5 ± 4.5
22.6 ± 24.8*

70
53.1 ± 12.8
41.1 ± 15.0
12.0 ± 8.1
9.3 ± 6.1
15.4 ± 8.8
1.5 ± 0.6
5.7 ± 1.1
39.9 ± 7.2
19.6 ± 22.9

p

0.63
0.73
0.87
0.15
0.05
0.04
0.02
0.40
0.06

For abbreviations, see Table 1.

Table 3. EULAR response according to DAS28 < 2.6 at the sixth month
followup.
EULAR Response

Good
Moderate
Remission

RF-Positive Patients*,
n (%)

RF-Negative Patients,
n (%)

p

164 (37)
241 (54)
112 (24)

60 (50)
45 (37)
43 (36)

0.01
0.001
0.03

EULAR: European League Against Rheumatism.

Table 4. Significance of the various factors predictive of remission (DAS28
< 2.6) at univariate analysis.
Baseline Variables

Sex
Age (≥ 53 yrs)
Age at diagnosis (≥ 41.5 yrs)
Duration of disease (≥ 12 yrs)
Swollen joint count (≥ 10)
Tender joint count (≥ 17)
HAQ score (≥ 1.63)
RF (positivity)
C-reactive protein (≥ 5 mg/l)

p*

Univariate Analysis,
OR (95% CI)

0.032
0.017
0.659
0.577
0.820
0.848
0.001
0.025
0.141

0.659 (0.450–0.965)
0.584 (0.334–0.899)
0.794 (0.288–2.189)
1.112 (0.767–1.612)
1.037 (0.714–1.507)
1.043 (0.723–1.507)
0.537 (0.370–0.779)
0.612 (0.398–0.940)
1.378 (0.899–2.110)

* Significance calculated using the chi-squared test.

Table 5. Stepwise logistic regression analysis of predictive factors of
remission at baseline.
Baseline Variables
Age (≥ 53 yrs)
HAQ score (≥ 1.63)
RF (positivity)

OR (95% CI)
0.64 (0.44–0.94)
0.56 (0.38–0.83)
0.61 (0.39–0.96)

Hosmer-Lemeshow test: p = 0.935. Hosmer-Lemeshow test: p = 0.554.

tive), swollen joint count (n = 10), tender joint count (n = 17),
and HAQ (= 1.63), while for CRP we only considered whether
it was positive or negative (Table 4). These were the components of the logistic regression model for remission according
to the DAS28 value. The best independent predictors of remission were sex (male), age of the patient < 53 yrs (OR 0.6, 95%
CI 0.4–0.90), RF negativity (OR 0.6, 95% CI 0.4–0.96), HAQ
< 1.63 (OR 0.5, 95% CI 0.38–0.8) at baseline (Table 5).
Finally, we analyzed the percentage of patients achieving a
low disability score, defined as HAQ < 0.5: it was achieved in
282 patients (48% of the cohort of 591) and among these
45.4% were RF-positive and 58.1% were RF-negative (p = not
significant).
DISCUSSION
The most important finding of this dataset analysis is that the
percentage of patients who continued their therapy up to the
sixth month was < 60% and that DAS remission was much
lower than previously reported in RCT8,9. Recently, the
Cochin dataset has shown that 64% of their patients (RA and
spondyloarthropathies) continued their treatment at 1 year,
with RA patients responding less well than spondyloarthritis
patients10. Of potential interest, however, is the fact that even
at the outpatient clinics (which can be considered community
level in our country), despite being tertiary referral centers
because of the direct access from general physicians, half the
patients reached a clinically meaningful result as defined by a
HAQ improvement of 0.25. Therefore patients in clinical
practice are not representative of those recruited in clinical trials and certainly do not reach the outcomes that have been
provided in RCT11,12. Among these, remission was observed
in a small percentage of patients with a long disease duration.
The most important bias of our study is that we lost a high
percentage of patients starting TNF-α blockers, and for this
reason decided to analyze possible predictors only considering the cohort of patients that had achieved at least a clinically meaningful response in the first period of treatment. Since
the percentage of remission is generally low at the community level, patients who do not achieve at least the lowest clinically meaningful result would certainly confound the identification of predictors. Given that patients should have achieved
at least a clinical benefit, the profile of the best responder was
quite clear. This profile may be of help in clinical practice, and
certainly it identifies patients with a low severity profile. Even
more important when looking at the best predictors of remission at baseline, we could identify age at baseline (< 53 yrs),
baseline HAQ (< 1.63), and RF negativity as possible identifiers of the best responder. From our results it seems that male
patients with RA seem to benefit more from anti-TNF-α
strategies than do female patients13.
A very similar percentage of remission was seen and a low
DAS arose as the best predictor of remission in the RABBIT
registry along with a HAQ score < 1.75, but in the German
registry a higher age reduced the chance of remission14.
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Recently, Hyrich, et al1, considering all the patients in the
British Society for Rheumatology Biologic Registry, reported
that a higher baseline HAQ score correlated with a lower
response rate, but none of the common variables (age, disease
duration, RF, previous DMARD use) could identify predictors
of future remission.
The results of our analysis at first appear pleonastic: the
less aggressive disease responds better than the more aggressive disease. Since it has never been stated, the conclusion
should be that even though it is very likely that patients who
start with the highest DAS will achieve more in terms of
absolute benefit, to achieve remission the baseline values need
to be of the less aggressive phenotype. A prospective study
employing the algorithm we provided should allow us to define
whether we can a priori identify the patients who will fully
benefit from TNF-α blockers, thus saving healthcare budgets,
in terms of regaining working capacity and function. Overall,
the results in terms of full control of the disease at the outpatient clinic/community level still remain unsatisfactory15.
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