Ten-year Followup of Infliximab Therapy in
Rheumatoid Arthritis Patients with Severe,
Longstanding Refractory Disease: A Cohort Study
Filip De Keyser, Joris De Kock, Hermine Leroi, Patrick Durez, René Westhovens,
and the Infliximab EAP Study Group

ABSTRACT. Objective. Our study describes the 10-year followup data of the Belgian Expanded Access Program
(EAP) for infliximab (IFX), which included patients with active rheumatoid arthritis who were
refractory to methotrexate. The objectives of the study were to evaluate the continuation rate,
reasons for discontinuation, and longterm disease control under IFX treatment, and to study baseline
characteristics associated with longterm successful IFX therapy.
Methods. Between February 2000 and September 2001, 511 patients were enrolled in the Belgian
IFX EAP, and 507 effectively started IFX therapy. Previously reported data showed that 160 patients
were still treated with IFX after 7 years of followup. We describe the therapy status, reasons for IFX
discontinuation, and the level of disease activity of this subgroup after 10 years of followup.
Baseline characteristics of the total EAP cohort were used to describe variables associated with
longterm successful IFX treatment.
Results. After 10 years of followup, 110 of the 507 patients (21.7%) were still receiving IFX
treatment. In the 7-year to 10-year period, which is the focus of the current study, 16 patients were
lost to followup and 34 patients discontinued IFX treatment, mainly because of loss of efficacy.
Patients successfully treated with IFX for 10 years had lower baseline values for 28-joint Disease
Activity Score (DAS28), patient pain scale, physician visual analog scale, and Health Assessment
Questionnaire in comparison with the rest of the study cohort. The mean DAS28 level of the
subgroup still taking IFX after 10 years was 2.55 ± 1.01.
Conclusion. In the Belgian EAP, 21.7% of patients continued to receive maintenance IFX treatment
after 10 years of followup. IFX provided good longterm disease control in these patients.
(J Rheumatol First Release June 1 2014; doi:10.3899/jrheum.131270)
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Because the inflammatory cytokine tumor necrosis factor
(TNF) plays a key role in the pathophysiology of rheumatoid
arthritis (RA), TNF inhibitors were the first class of biologicals on the market for the treatment of RA. They have
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become standard treatment for patients with active disease
refractory to treatment with classic disease-modifying
antirheumatic drugs (DMARD) such as methotrexate (MTX).
A large number of randomized controlled trials has
demonstrated the short-term effectiveness and safety of
these agents1, but data on the longterm efficacy and safety
largely depend on registries and cohort studies2.
Infliximab (IFX), a chimeric monoclonal antibody
against TNF, in combination with MTX, has been shown to
be both effective and safe for treating RA3. The Belgian
Expanded Access Program (EAP) for IFX enrolled patients
with RA starting to take IFX treatment between February
2000 and September 2001. Previous publications described
results from the EAP cohort after 1, 4, and 7 years of
followup4,5,6. We describe 10-year followup data of the
cohort. The aims of our study were to evaluate the IFX
continuation rate, longterm disease activity control, and
reasons for discontinuation of IFX treatment. Also, the
baseline characteristics of the subgroup of patients who
successfully continued IFX over the 10-year period were
compared with the rest of the EAP cohort.
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Our study represents a substantial cohort of patients
treated for a full decade with IFX, and to our knowledge,
one of the longest periods of systematic followup in patients
with RA under IFX treatment.
MATERIALS AND METHODS

Study design and population. Between February 2000 and September 2001,
511 patients were enrolled in the Belgian EAP cohort for IFX in RA; 507
patients effectively started IFX treatment. These patients were the first
Belgian patients with RA to be treated with IFX outside the setting of a
clinical trial. Before June 2002, the start of IFX reimbursement in Belgium,
the drug was provided free of charge by Schering-Plough (now MSD) as
part of a Medical Need Program.
Patients qualified for inclusion in the program if they were between 18
and 80 years old, fulfilled the American College of Rheumatology criteria
for RA and had active disease refractory to at least 2 DMARD, including
MTX. Exclusion criteria were limited to contraindications for IFX
treatment.
Patients from different academic and nonacademic centers participated
in the study. The study was approved by the ethics committees of all participating centers, and all patients gave their written informed consent before
inclusion in the study.
IFX was administered as intravenous infusions at a standard dose of 3
mg/kg on weeks 0, 2, and 6, and every 8 weeks thereafter. In case of insufficient
disease control or flare, patients could receive an additional 100 mg dose4.

Data collection. A flowchart of the study is presented in Figure 1. Patients
who were still under IFX treatment at the 7-year followup timepoint were
contacted for the 10-year followup evaluation.

Data collected from all patients at the 10-year followup evaluation
included the date of first IFX infusion, current treatment status, IFX
dosing regimen, and additional treatments. Clinical evaluation included
the Health Assessment Questionnaire (HAQ) and 28-joint Disease Activity
Score-erythrocyte sedimentation rate (DAS28-ESR)7.
For patients who had stopped IFX treatment, we recorded the reason for
discontinuation, the date of last IFX infusion, and the followup biologic
drug, in the event of a switch to an alternative.

Data analysis and statistics. Data are presented as mean ± standard error of
the mean (SE), or as percentages. Statistical analysis was performed with
SPSS 20 (IBM Corporation). Normal distribution of variables was assessed
with the Kolmogorov-Smirnov test. For comparisons between the 10-year
cohort and the overall study population, t-test was used for normally
distributed variables and the Mann-Whitney U test for variables that were
not normally distributed.

RESULTS
Course of the study. The course of the study is summarized
in the flowchart of Figure 1.
At the 7-year followup timepoint, the cohort consisted of
441 evaluable patients, with 160 patients still receiving
treatment6. Ten years after the start of the study, 144 of the
160 patients who continued IFX therapy after 7 years were
evaluated for treatment status and disease activity. After 10
years of followup, 110 of the 144 evaluable patients
continued therapy (76.4% of evaluable patients, 21.7% of
the intention-to-treat population).

Figure 1. Flow chart of the Expanded Access Program for infliximab (IFX) in the Belgium
cohort. The 160 patients still receiving IFX treatment after 7 years of followup were invited
for the 10-year evaluation. Of 144 evaluable patients, 110 were still receiving IFX treatment
after 10 years of followup. ITT: intention-to-treat.
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Population characteristics. Table 1 provides an overview of
the baseline characteristics of 2 complementary study
population subgroups, comparing the patients who successfully continued IFX treatment for 10 years to the remainder
of the cohort. In comparison with the rest of the study
population, several baseline disease activity variables were
lower in patients who remained on IFX for the full 10-year
followup period: DAS28, the number of tender joints, HAQ
score, patient pain scale score, and patient and physician
global VAS at baseline were significantly lower in the
patients who remained on IFX successfully for at least 10
years in comparison to the rest of the cohort.
Followup, treatment retention, and reasons for discontinuation. After 10 years of followup, 110 of the 507 patients
(21.7%) were still receiving IFX treatment. In the 7–10 year
period, 16/160 patients (10%) were lost to followup, 34 of
144 evaluable patients (23.6%) stopped IFX treatment, half
of them (17/34) because of loss of efficacy. Reasons for IFX
discontinuation in this period are detailed in Figure 2. In the
safety category, infection was the main reason for discontinuing IFX (4/9 patients). The infections leading to IFX
discontinuation were interbuttock abscess, sepsis with
Streptococcus pyogenes combined with septic arthritis of the
knee, cutaneous infection, and 3 episodes of bronchitis
requiring hospitalization within 1 year. Malignancy was the
reason for discontinuation in only 1 patient. Five people
died in this period, 2 of them of lung cancer.
In the patient group remaining on IFX treatment after 10
years of followup, 78/110 patients received the standard IFX
dosing regimen of 3 mg/kg every 8 weeks; 15/110 patients
received an extra 100 mg vial of IFX every 8 weeks,

whereas 17/110 patients intermittently received an extra vial
when needed.
IFX was used in combination with MTX in 98/110
(89.1%) patients treated over the 10-year period, at a mean
dose of 9.6 ± 0.8 mg/week, while 30/34 (88.2%) of patients
who discontinued IFX treatment in the 7–10 year followup
timepoint were taking MTX, at a mean dose of 9.7 ± 1.4
mg/week. Of the patients continuing IFX treatment, 41/110
(37.2%) were concurrently treated with corticosteroids,
whereas 22/34 (64.7%) of patients who stopped IFX treatment used corticosteroids (p < 0.05).
After stopping IFX treatment, 21/34 patients were
switched to another biologic: 4 patients received rituximab,
8 patients received etanercept, 3 received adalimumab, and
2 patients each were switched to abatacept and tocilizumab,
respectively; and for 2 patients the name of the alternative
biological was not known. One patient was switched from
etanercept to certolizumab pegol within the followup period
of the study.
Longterm disease control with IFX. Figure 3 shows the
evolution of DAS28 over time in the cohort of 144 patients
still receiving IFX at 7 years and followed under this study
until 10 years, with respect to their treatment status at 10
years or the reason for IFX discontinuation. Patients
continuing IFX treatment for 10 years had DAS28 values
of 2.63 ± 0.96 and 2.55 ± 1.01 after 7 and 10 years of
treatment, respectively, while patients who stopped
treatment had DAS28 values of 4.03 ± 1.06 and 2.78 ±
0.95 at these timepoints. The difference of 10-year HAQ
scores versus baseline HAQ in patients taking treatment
(0.35 ± 0.71) and in patients who stopped between years

Table 1. Baseline characteristics of 2 complementary Expanded Access Program (EAP) study population subgroups. Baseline characteristics of patients who
successfully continued infliximab (IFX) treatment for 10 years are compared with those of the remainder of the cohort. Data are ± SD unless otherwise
indicated.
Characteristics

Age, yrs
Sex, % female
Disease duration, yrs
RF positivity, %
DAS28
ESR, mm/h
CRP, mg/l
Tender joints
Swollen joints
HAQ
Patient pain scale, mm
Patient global VAS, mm
Patient fatigue, mm
Physician global VAS, mm

Patients Taking Infliximab
After 10 yrs, n = 110
46.1 ± 2.2
72.4
11.5 ± 0.7
72.7
5.69 ± 0.11
31.4 ± 2.1
25.9 ± 2.3
18.30 ± 1.02
14.89 ± 1.02
1.53 ± 0.05
57.1 ± 1.8
60.4 ± 1.8
63.7 ± 2.0
53.5 ± 1.6

Rest of the EAP
Cohort, n = 397
46.5 ± 1.5
71.7
11.2 ± 0.6
79.4
5.97 ± 0.07
34.4 ± 1.4
30.6 ± 2.0
21.30 ± 0.65
15.33 ± 0.46
1.66 ± 0.03
63.8 ± 1.1
65.7 ± 1.1
66.7 ± 1.2
62.4 ± 1.0

p

0.885
0.879
0.833
0.241
0.025*
0.243
0.182
0.014*
0.596
0.03*
0.02*
0.011*
0.193
< 0.001*

For normally distributed variables t-test was applied, and for non-normally distributed variables Mann-Whitney U test; chi-square test was used for categorical
variables. *Statistically significant values. CRP: C-reactive protein, DAS28: disease activity score using 28 joint counts, ESR: erythrocyte sedimentation rate,
HAQ: Health Assessment Questionnaire; VAS: visual analog scale; RF: rheumatoid factor.
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Figure 2. Reasons for infliximab discontinuation in the 7 to 10-year period. IV: intravenous.

Figure 3. Evolution of disease activity over time. Disease activity score in 28 joints
(DAS28) over time in the patients still under infliximab (IFX) at year 7 and followed for 10
years after starting IFX treatment. Patients were categorized according to treatment status,
distinguishing patients remaining on IFX treatment for 10 years (n = 110) from patients who
stopped treatment during the 7 to 10-year followup period, presented according to the reason
for discontinuation (inefficacy: n = 17, safety: n = 9, elective: n = 2).

7 and 10 (0.11 ± 0.57) did not differ significantly
(ANOVA, p = 0.18).

DISCUSSION
In our study we describe 10-year followup data of patients
4

with RA who started IFX treatment in the context of the
Belgian EAP for this drug. The EAP study prospectively
collected treatment continuation and efficacy data of IFX
treatment in a large cohort of patients with RA, spanning a
full decade, with very limited loss of patients to followup.
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The chronic character of RA, requiring patients to
receive drug treatment for many years, dictates the need for
longterm data on the efficacy and safety of drugs used to
treat this disease. Longterm treatment data in general come
from extensions of controlled trials or from registry studies.
The current study occupies a fairly unique position, in that
it combines an unbiased consecutive patient inclusion with
inclusion criteria similar to the daily clinical practice
reimbursement criteria, with a limited time span of inclusion
and a systematic followup, allowing analysis of trends over
time as in an inception cohort.
Interestingly, patients successfully treated with IFX for a
period of at least 10 years had lower baseline values for a
number of disease activity variables (DAS28, number of
tender joints, patient pain scale, patient and physician VAS
and HAQ) in comparison with the rest of the study
population.
In the EAP cohort, drug retention rates were relatively
high, with 61.6%, 36.2%, and 21.7% of patients still
receiving IFX treatment after four5, seven6, and 10 years
(current study) of followup, respectively. Reported figures
on biologic retention rates in RA are difficult to interpret,
because the sources on which these reports are based, the
duration of followup, and the patient characteristics
described are quite heterogeneous. The daily practice setting
and the possibility of some dosing flexibility as described in
the results might be partly responsible for the high retention
rates; on the other hand, the patients in the EAP were a
selection of the most refractory patients at the time of
program start. Patients who continued IFX for 10 years had
a mean DAS28 of 2.55, which is very acceptable given the
initial selection of patients. The subgroups of patients at 7
years with high DAS exactly reflects the patients in whom
later on (between 7 and 10 yrs) IFX therapy was stopped
because of inefficacy. One may wonder whether a certain
reluctance to stop a drug that has provided acceptable
disease control for years may explain why DAS28 values at
7 years were relatively high, at least in a subgroup of
patients. However, as stated, it was this subgroup who was
switched to another therapy regimen between 7 and 10 years
of followup.
The anti-TNF therapy survival rate in a Swiss cohort
study fell below 50% after 3 years, for all 3 anti-TNF drugs
under study (IFX, etanercept, adalimumab)8. In the Danish
national registry DANBIO, covering 2326 patients with a
cumulative followup of 1161 patient-years, IFX treatment
survival after 48 months was 56%9. The Italian GISEA
registry reported IFX therapy retention of 37.6% after 4
years, which is much lower than in our study10. In a recent
Greek study in which IFX-treated patients were followed for
7 years, treatment survival was observed to be high in the
first years of treatment but decreased considerably after the
fifth year of treatment11. This observation contrasts with the
findings in the current EAP cohort, because the percentage

decline in IFX therapy continuation remained more or less
constant over the 10-year study period.
Loss of efficacy is often reported as the main reason for
discontinuing anti-TNF treatment. In the EAP cohort, half
the patients who stopped IFX treatment between the 7-year
and 10-year followup timepoints did so because of loss of
efficacy. Formation of anti-IFX antibodies may be one of
the factors associated with loss of efficacy12,13. The
presence of anti-IFX antibodies was not evaluated in the
present study. The individual character of the dose-response
curve may also have an influence on IFX efficacy, because
IFX trough levels were shown to predict sustained disease
control under IFX treatment14. IFX treatment has been
shown to decrease rheumatoid factor (RF) IgM titers, but
these changes did not correlate well with the response to
treatment15. In the EAP cohort, the percentage of
RF-positive patients was not different in the subgroup
treated successfully for 10 years, in comparison with the rest
of the study population. It was technically not possible to
quantitatively follow RF titers over the whole study period.
Thus, the effect of longterm successful IFX therapy on this
antibody titer could not be assessed.
A Japanese prospective study with 636 patient-years of
followup in 412 IFX-treated patients reported that the risk of
serious infections was mainly high during the first year of
treatment16, while in a Belgian prospective study with 575
patients followed for 74 weeks after starting IFX treatment,
adverse events and treatment discontinuations due to
adverse events were mainly observed in the first half-year of
treatment17. In the EAP population studied between 7 years
and 10 years, only 4/34 patients discontinued treatment
because of infection.
A metaanalysis found no elevated risk of malignancy
with anti-TNF treatment18. Followup periods in most
studies included in this metaanalysis were much shorter than
the 10-year followup period we present here. The low
number of malignancies observed in our study indicates that
longterm treatment with IFX does not manifestly increase
cancer risk. These findings are in line with a 2010
systematic review conducted by members of the European
League Against Rheumatism Task Force19.
A study using data from the Swedish Biologics register
found no difference in mortality rates between the anti-TNF
drugs IFX, adalimumab, and etanercept20. Another 2012
study found that mortality rates under anti-TNF treatment
were comparable to mortality rates in the general
population21.
Longterm treatment with IFX remains both safe and
effective. In the Belgian IFX EAP cohort, more than
one-fifth of patients remained under therapy after 10 years
of followup. IFX provided good longterm disease control in
these patients.
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