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ABSTRACT. Objective. Tumor necrosis factor (TNF) blockers are efficacious in clinical trials in rheumatic diseases.
However, their efficacy in daily practice, depending on the specific diagnosis or the use of concomitant
therapy, remains to be confirmed. Our objective was to evaluate TNF blocker retention rates and their
predisposing factors in daily practice.
Methods. Retrospective evaluation of all TNF blocker therapies in one center. Retention rate was evaluated using a Kaplan-Meier survival data analysis technique in which the event was discontinuation of
the drug due to inefficacy or toxicity with log-rank tests and a Cox proportional-hazards regression
model.
Results. From 1997 to 2004, 770 patients with inflammatory rheumatism received at least one TNF
blocker; 142 received more than one agent (975 treatment courses: 493 etanercept, 335 infliximab, 147
adalimumab). The underlying disease was mainly rheumatoid arthritis (RA), found in 57.1% of patients,
and spondyloarthropathies (SpA) in 37.7%. The percentage of patients receiving the same treatment at
Month 12, 24, and 36 was 64.0%, 50.3%, and 39.4%, respectively. No difference between the 3 TNF
blockers was found (p = 0.48). The retention rate was longer for the first treatment course [hazard ratio
(HR) 2.17, 95% confidence interval (95% CI) 1.82–2.58, p < 0.0001]; longer for patients with SpA (HR
1.60, 95% CI 1.20–2.13, p = 0.001); and longer without concomitant DMARD (HR 0.70, 95% CI
0.51–0.97, p = 0.03).
Conclusion. Our results indicate a lower retention rate of TNF blockers in daily practice compared with
clinical trials, with no difference between the 3 currently available agents. Moreover, results suggest
greater benefit in SpA. The role of concomitant DMARD remains to be confirmed. (First Release Oct
1 2006; J Rheumatol 2006;33:2433–9)
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Treatment with tumor necrosis factor (TNF) blockers has
changed the management of patients with inflammatory
rheumatism, especially rheumatoid arthritis (RA) and spondyloarthropathies (SpA). Currently, 3 TNF blockers are available: infliximab, a chimeric monoclonal IgG antibody against
TNF-α; etanercept, a recombinant TNF-α receptor fusion protein; and adalimumab, a human anti-TNF-α monoclonal antibody. Their efficaciousness has been evaluated in several
large phase III trials in RA1-6, ankylosing spondylitis (AS)7-9,
and psoriatic arthritis10,11.
Retention rates have been considered a relevant tool to
evaluate efficacy of TNF blocker therapy in daily practice12,13. A few studies based on retention rates (some reported as abstracts), conducted in cohorts of 200 to 400 patients
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with RA and in one larger Swedish cohort, have reported varying efficacy of TNF in daily practice: patients receiving the
same treatment at 1 year ranged from 53% to more than
65%12,14-17. To our knowledge there is no study to date in
patients with SpA.
Moreover, several issues in daily practice remain unresolved: Are the 3 available TNF blockers equivalent? To our
knowledge, no prospective clinical trials have compared the
TNF blockers head to head [a 2003 systematic review indicated 3 current TNF blockers had similar efficacy when added
to methotrexate (MTX) in the treatment of RA18]. In daily
practice, TNF blockers were indirectly compared in RA in a
few studies and no differences between molecules were evidenced12,14,19-21. Another unresolved issue is whether prescription of concomitant MTX enhances efficacy. In clinical
trials in patients with RA, the efficacy of TNF blockers is
greater when associated with MTX21,22. In daily practice, several studies19,23-25 showed that association of biologic agents
and disease modifying antirheumatic drugs (DMARD) had
higher retention rates in RA. In SpA, a study published in
abstract form indicated comparable results in treatment of
psoriatic arthritis by adalimumab26 and in treatment of ankylosing spondylitis by infliximab27, with or without MTX.
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The influence of factors such as specific diagnosis or ranking of treatment on efficacy of TNF blocker therapy remains
unclear. Recently, an observational study compared their
effectiveness in patients with RA and AS, using evaluation of
quality of life scores, and found a trend for a better efficacy in
AS28. To our knowledge, the impact of the first prescription of
a TNF blocker compared to the second or third prescription
has never been formally evaluated, even though observational studies suggest that a switch to another drug agent because
of inefficacy of the first might be of clinical benefit in some
individual patients.
Thus, there are abundant data showing the efficacy of TNF
blockers in randomized controlled trials, and there are some
data suggesting that this efficacy is confirmed in daily practice. However, several issues, such as differences between the
3 TNF blockers and the role of concomitant MTX, especially
in SpA, remain to be determined.
We retrospectively analyzed retention rates of the 3 available TNF blockers and sought to determine the elements
explaining these rates, including type of TNF blocker, ranking
of treatment course, underlying disease, and the role of concomitant MTX or other DMARD.
MATERIALS AND METHODS
Study design. Retrospective, observational study.

Setting. Monocenter French tertiary-referral rheumatology unit.

Selection of patient files. All patients from one department who received treatment with infliximab, etanercept, or adalimumab between 1997 and
December 15, 2004, were selected through a full-text computer survey of
patient files (using key words infliximab, etanercept, adalimumab, anti-TNF).
With this exhaustive selection, we obtained 1571 patient files. We read all
medical files to exclude patients who had not received a TNF blocker. Thus,
all 770 patients with an inflammatory disorder treated with a TNF blocker
were selected. Figure 1 shows the selection process.
Underlying disease was determined based on the American College of
Rheumatology criteria for RA29 and the Amor criteria for spondyloarthropathies30. Some patients had other diseases (e.g., Still’s disease, juvenile arthritis, non-classified rheumatism, or idiopathic periosteitis).
In patients treated sequentially with several TNF blockers, each TNF
treatment course was analyzed. Thus, a given patient may have been analyzed
several times.
Data collection. A separate file was used for the purposes of this study. From
December 2004 to April 2005, 5 residents (MD, CS, ML, AR, SG) collected
data prospectively, based on the complete paper file or on face to face interviews (Figure 1) that included age, sex, underlying disease, disease duration,
rheumatoid factor status (positive: IgG titer > 20 IU/l at any time, by nephelometry), presence of HLA-B27 allele, number of previous DMARD at
introduction of first TNF blocker.
For each anti-TNF treatment course, data collected were: ranking of TNF
blocker (i.e., the patient’s first, second, or third TNF blocker), date of first
prescription, prescription of concomitant DMARD/corticosteroid at initiation
of the TNF blocker, and date of interruption or of last followup.
Causes of treatment interruption were classified as: inefficacy (according
to the rheumatologist’s opinion), adverse events, “administrative cause” (such
as switches from infliximab to etanercept because of reimbursement differences), or other causes (e.g., wish to become pregnant, difficulty with intravenous infusion, patient initiative, etc.).
Double data entry was performed. All data were processed anonymously.
Statistical analysis. Descriptive statistics were used for patient characteristics,
2434

Figure 1. Patient selection: All patients with rheumatic disease who received
TNF blockers between 1997 and December 2004 in one center. *Treatment
allocation unknown between placebo and treatment groups.
which were compared using t test or chi-square test for continuous and categorical variables with a level of significance set at 5% bilaterally. The primary
outcome was retention rate, which was evaluated using Kaplan-Meier survival technique. The event for “global” retention rate was interruption of
treatment due to inefficacy or toxicity; the event for “inefficacy” retention
rate was interruption due to inefficacy; and the event for the “intolerance”
retention rate was interruption due to intolerance. Other causes of interruption
and loss to followup were considered as censored values. Potential factors
explaining the retention rates were evaluated using log-rank tests. A Cox proportional hazards regression model was generated and all variables with a
log-rank p value < 0.20 were entered in the model. The database was analyzed
using SAS statistical software version 8.0.

RESULTS
Selection process. The selection process is shown in Figure 1.
Seven hundred seventy patients received at least one course of
treatment with a TNF blocker. Among the 770 patients, 244
(31.7%) received infliximab as first TNF blocker, 419
(54.4%) etanercept, and 107 (13.9%) adalimumab. Of the 770
patients, 142 received more than one TNF blocker, resulting in
975 treatment courses (493 etanercept, 50.5%; 335 infliximab,
34.5%; and 147 adalimumab, 15.0%).
Patient characteristics. Patient characteristics, according to
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specific disease, are summarized in Table 1. Mean age of the
population was 49.3 years, 60.4% were women, and the mean
duration of disease before TNF blocker therapy was 13.4
years. Patients with RA were older (mean age at initiation of
TNF blocker: 55.2 yrs) and were more often women (80.5%).
Of the RA patients, 312 (80.0%) were rheumatoid factor-positive. Patients with SpA were younger (mean age 41.6 yrs) and
more of them were men (70.3%); among them, 187 (81.2%)
were HLA-B27-positive. Among the SpA patients, there were
166 with axial disease, 64 peripheral disease, and 60 with psoriatic arthritis. Among all patients, 216 patients received the
TNF blocker in a clinical trial: 109 with RA and 107 with SpA.

Retention rates. Pooled retention rates of the 3 TNF blockers
and according to reason for interruption are shown in Figure
2. In the global analysis, interruption of treatment was taken
into account if it was due to inefficacy or intolerance. The percentage of patients who did not interrupt treatment due to inefficacy or intolerance was 82.5% ± 1.3 at 6 months, 64.0% ±
1.8 at 12 months, 50.3% ± 2.1 at 24 months, and 39.4% ± 2.4
at 36 months.
Retention rates according to interruption due to inefficacy. In
this analysis, interruption of treatment was taken into account
only if it was for inefficacy. Other causes of interruption
(including due to intolerance) were censored. The percentage

Table 1. Characteristics of 770 patients receiving TNF blockers according to specific disease*.

Women, no. (%)
Age, yrs
Disease duration, yrs
No. of previous DMARD
Cumulative corticosteroid intake, g†
Concomitant prescription of DMARD, no. (%)

All Patients, Rheumatoid Arthritis, Spondyloarthropathies,
N = 770
N = 440
N = 290
465 (60.4)
49.3 (15.0)
13.4 (9.7)
3.0 (2.1)
16.1 (21.5)
405 (52.6)

354 (80.5)
55.1 (13.9)
13.5 (9.5)
4.0 (1.9)
23.3 (22.9)
281 (63.9)

86 (29.7)
41.6 (12.2)
13.6 (10.0)
1.5 (1.5)
4.8 (12.6)
103 (35.5)

* Except where indicated otherwise, values are the mean ± SD. DMARD: disease-modifying antirheumatic
drugs. † Cumulative dose of corticosteroids given before TNF blocker therapy.

Figure 2. TNF retention rates for all TNF blocker treatment courses and all diagnoses (Kaplan-Meier
survival technique). *Global retention rate: the event was defined as interruption due to inefficacy or
intolerance. †Inefficacy retention rate: interruption for inefficacy. ‡Intolerance retention rate: interruption due to intolerance. Broken lines indicate the standard deviation for each curve.
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of patients who did not interrupt treatment for inefficacy was
83.4% ± 1.2 at 6 months, 69.1% ± 1.8 at 12 months, 56.8% ±
2.1 at 24 months, and 46.5% ± 2.6 at 36 months.
Retention rates according to interruption due to intolerance.
In this analysis, the percentage of patients who did not interrupt treatment due to intolerance was 95.4% ± 0.7 at 6 months,
92.4% ± 1.0 at 12 months, 87.8% ± 1.6 at 24 months, and
84.0% ± 2.2 at 36 months. Other causes such as pregnancy,
moving to another region, and administrative causes were not
included in these analyses, i.e., were considered as censored
data.
Factors influencing retention rates in log-rank analysis are
shown in Table 2.
Type of TNF blocker: Retention rates were similar for the 3
TNF blockers. At 1 year, rates were 63.2% ± 2.9, 63.9% ± 2.6,
and 68.2% ± 4.6, and at 2 years, rates were 47.5% ± 3.2,
50.8% ± 3.0, and 60.2% ± 5.6 for infliximab, etanercept, and
adalimumab, respectively (p = 0.48). Analyses according to
reason for interruption did not find any difference in efficacy
between the 3 agents (p = 0.33), but showed a trend for a better tolerance with etanercept and adalimumab versus with
infliximab (p = 0.06) (Table 2).
Ranking of treatment: There was a longer retention rate for the
first TNF blocker treatment course (p < 0.0001), with better
efficacy (p < 0.0001) and tolerance (p = 0.0003) (Table 2).
Underlying diagnosis: Retention rates were longer in SpA
than in other diseases (p < 0.0001), with better efficacy (p <
0.0001) and tolerance (p = 0.001) (Table 2).
Concomitant prescription of DMARD: The concomitant prescription of DMARD was linked in univariate analyses to a
lower global retention rate (p < 0.0001). In the specific case of
prescription of concomitant MTX, this was also the case (p =
0.003). These results were confirmed for cases of interruption

due to inefficacy (p < 0.0001 and MTX p = 0.002) but not for
those due to intolerance (concomitant DMARD: p = 0.55;
MTX: p = 0.67) (Table 2).
Role of previous DMARD and corticosteroids: The global
retention rate was higher when patients had not received previous DMARD (p = 0.04) or corticosteroids before introduction of the first TNF blocker (p = 0.002). Duration of disease
before first prescription of a TNF blocker did not predict the
retention rate (p = 0.17).
Cox model. Results are shown in Table 3. Three variables
explaining the retention rate were picked up by the Cox proportional hazards model:
Rank of treatment: global retention rates were higher for the
first TNF blocker treatment course than for the second or third
[hazard ratio (HR) 2.17; 95% hazard confidence interval (95%
CI) 1.82–2.58]. This was also the case in analyses of interruption for inefficacy (HR 2.17; 95% CI 1.79–2.64) and for intolerance (HR 2.12; 95% CI 1.43–3.15).
Underlying diagnosis: Global retention rates were higher for
patients with SpA than for the other patients (HR 1.60; 95%
CI 1.20–2.13), this was also the case in analyses of interruption for inefficacy (HR 1.44; 95% CI 1.06–1.95) and for intolerance (HR 1.97; 95% CI 1.10–3.53).
Concomitant DMARD: Retention rates were higher for
patients without prescription of concomitant DMARD
(DMARD: HR 0.70; 95% CI 0.51–0.97). These results were
confirmed for interruption because of inefficacy (HR 0.65;
95% CI 0.46–0.93). The coprescription of MTX or other
DMARD did not modify the tolerance of treatment by TNF
blocker (Table 3).
Role of concomitant DMARD according to the specific disease. In separate Cox models evaluating the effect of concomitant DMARD in the 2 main disease types, concomitant

Table 2. Factors influencing retention rates by log-rank analysis*.

Nature of the TNF blocker
Rank of treatment: first prescription
vs 2nd or 3rd
Specific disease: SpA vs other
Concomitant DMARD: none vs any
Concomitant MTX: none vs any
No previous DMARD
No previous corticosteroids
If previous steroids: Cumulative
steroid intake†
Disease duration†

Due to Inefficacy or
Intolerance
0.48
< 0.0001

< 0.0001
< 0.0001
0.0025
0.04
0.002
0.55
0.17

Treatment interrupted
Due to Inefficacy

Due to Intolerance

0.33
< 0.0001

0.06
0.0003

0.16

0.96

< 0.0001
< 0.0001
0.0021
0.20
0.003
0.50

0.001
0.55
0.67
0.15
0.83
0.92

* All results are p values after analysis of retention rates according to the event: Interruption of treatment because
of inefficacy or toxicity (global analysis), due to inefficacy (inefficacy analysis), and due to intolerance (intolerance analysis). † Analyzed as categorical variables, above or below the median value (median cumulative
steroid dose for patients treated with steroids = 14.2 g, median disease duration before TNF blocker initiation =
9.7 yrs).
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Table 3. Factors influencing retention rates in Cox proportional-hazards model*.

First prescription

SpA vs other disease

Concomitant DMARD,
yes/no
Infliximab vs other TNF blocker

Global

2.17 (1.82–2.58),
p < 0.0001
1.60 (1.20–2.13),
p = 0.001
0.70 (0.51–0.97),
p = 0.03
NS

Retention Rates
Inefficacy

2.17 (1.79–2.64),
p < 0.0001
1.44 (1.06–1.95),
p = 0.02
0.65 (0.46–0.93),
p = 0.02
NS

Intolerance

2.12 (1.43–3.15),
p = 0.0002
1.97 (1.10–3.53),
p = 0.02
NS

0.67 (0.47–0.94),
p = 0.02

* All results are the hazard ratio (HR) with (95% confidence interval) and p values. NS: nonsignificant. SpA:
spondyloarthropathy.

DMARD was linked to lower retention rates in RA (DMARD:
p = 0.04; HR 0.67; 95% CI 0.46–0.98), but when the analysis
was restricted to concomitant MTX, retention rates were not
significantly different with or without concomitant MTX (p =
0.59). In SpA, there was no statistically significant difference
according to the use of concomitant DMARD (p = 0.13) or
MTX (p = 0.90), and no difference between axial SpA forms
and psoriatic arthritis (respectively, 38.6% and 35%), but with
fewer prescriptions of concomitant DMARD in peripheral
forms of SpA (15.6%).

DISCUSSION
In our study, in daily practice TNF blockers had a much lower
retention rate than in clinical trials: at 1 year 64.0% of patients
had not interrupted treatment for inefficacy or intolerance, and
at 2 years 50.3%. There was no difference in retention rate
according to the TNF blocker. First prescription of a TNF
blocker, SpA as specific disease, and no concomitant
DMARD were associated with higher retention rates.
To our knowledge, our study reports results from the
largest cohort analyzed in a single center, and in terms of specific disease. We systematically analyzed all TNF blocker
treatment courses in all patients, in order to reflect heterogeneity of daily practice. In RA, the only larger study is the
analysis of Swedish databases16,17; no similar cohort has been
analyzed in SpA.
High retention rates for TNF blockers were reported in
clinical trials and in followup studies of clinical trials2,3,7,31.
In daily practice, similar results were reported in small
series12,14, but lower retention rates, comparable to results
reported here, were described in large cohorts, with retention
rates of 70% at 1 year15,16. However, Van Vollenhoven, et al
indicated that secondary loss of efficacy affects < 5% of
patients for each year of treatment17.
Compared with a reference treatment such as MTX13,32,33,
retention rates for TNF blockers reported here are lower. Thus
according to these results, contrary to clinical trials, TNF
blockers do not perform better than DMARD in daily practice
— even in patients refractory to DMARD.

In our study, interruption of TNF blocker therapy was more
often due to inefficacy than to intolerance. Our results are in
contrast to previous studies: in fact in one study withdrawal
was more often due to adverse events16.
No difference between the 3 available TNF blockers was
evidenced in this study, although there was a trend for a better
tolerance with etanercept. No clinical trial has compared the 3
agents, but in daily practice, similar efficacy and adverse
effects were described in the 3 agents. Our present results
should be compared to Kristensen’s study, in which etanercept
had a longer retention rate than infliximab, because of a lower
rate of withdrawal from therapy due to adverse events16.
The ranking of prescription of the TNF blocker in our
study predicted retention rate, including longer retention rate
for the first TNF blocker course (vs the second or the third
agent in the same patient). This result remained significant in
the “inefficacy” and “intolerance” studies. To our knowledge,
no study has compared influence of the ranking of prescription of the 3 agents, but studies of switches21,34-41 have shown
that lack of efficacy or intolerance to one TNF blocker does
not predict response to another agent. An explanation for this
result could be the existence of multi-resistant diseases;
patients resistant to the first TNF blocker were still resistant to
the second, and the third.
In our study, SpA had better retention rates than RA. This
result is similar to that of daily practice. In a recent prospective study28, efficacy of TNF blocker therapies evaluated by
quality of life scores was greater in AS than in RA. Factors
that could explain these longer retention rates include: (1) the
influence of TNF in physiopathology of the disease could be
more important in SpA than in RA. Population characteristics
are probably important: a younger population with less corticosteroid and immunosuppressive therapy may tolerate TNF
blocker therapy better than RA patients. This hypothesis is
reinforced by the importance of the specific disease in the
interruption due to intolerance but not in interruption due to
inefficacy. Finally, it must be noted that in SpA, fewer therapeutic alternatives are available.
Our results indicate that patients who did not use concomi-
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tant DMARD had a longer retention rate. This was the case for
the global retention rate and for interruption due to inefficacy,
but not for interruption due to intolerance. This surprising
result is in contrast with previously published results in RA
clinical trials22,23 and in daily practice16,19,24,25. In SpA, the
value of concomitant DMARD is unclear in the literature.
Some recent abstracts suggest no benefit of coprescription of
MTX26,27. Our results do not suggest any influence of concomitant treatment in SpA. In RA, however, coprescription of
DMARD was significantly associated with lower retention
rates. This result cannot be explained by more adverse events
nor by particular infections, since the intolerance retention
rate was not modified. These results may be explained by a
bias we did not analyze. In particular, in daily practice, coprescription of DMARD could be more often associated to TNF
blockers in cases of severe, resistant RA. Our multivariate
analyses failed to demonstrate this hypothesis, since number
of previous DMARD, cumulative dose of corticosteroids, and
duration of disease, reflecting potential severity of disease,
were not related to retention rates. However, the use of concomitant DMARD reflects physician behavior as well as
patient status; this is another source of potential bias.
Limitations of our study include its retrospective, daily
practice design. Our department is a tertiary referral center
that treats a specific population, with potentially more severe
cases. However, as TNF blockers are available in France only
through hospitals, this selection bias was minimized. Further,
all patients treated in our center were analyzed. However, it
should be noted that most patients were only evaluated over
relatively short periods, so that most of the conclusions about
retention are limited to short-term use. Randomized controlled
trials cannot evaluate daily efficacy of treatment, in particular
when a population is heterogeneous with several differing
diagnoses. The study design focusing on daily practice has the
advantage, in comparison to controlled trials, of showing the
effects of a new drug under typical everyday conditions, even
if the result may be influenced by factors such as patient subjectivity in regard to a new drug, or physicians’ prescription
habits. Knowledge of side effects probably had an effect on
duration of treatment. In clinical trials, the inclusion and
exclusion criteria select a minority of patients, and evaluation
of efficacy is dependent on standard quantitative measures or
indices that are not systematically used in daily practice; efficacy is evaluated empirically by the physician’s opinion,
which translates into retention rates13,42,43. Thus, retention
rate is considered a relevant tool to evaluate the utility of a
therapy in rheumatic diseases in daily practice13. Our department is a tertiary referral center with a population that is specific and with potentially severe disease; however, as TNF
blockers are available in France only through hospitals, this
selection bias was minimized.
Some factors reported in our study, such as comparison
between specific diseases28 or the role of concomitant
DMARD16,19,22-26, were recently analyzed. Our study has the
2438

advantage of exploring all the factors likely to influence efficacy of TNF blocker therapy in a single large cohort in daily
practice.
In conclusion, our large-scale daily practice study found a
lower retention rate versus previous studies, but no difference
in retention rates between the different TNF blockers. The role
of concomitant DMARD remains to be confirmed in future
studies.
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