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Objective: To describe the efficacy and safety of adalimu-
mab in patients with rheumatoid arthritis (RA) who had
previously discontinued infliximab treatment.
Methods: 24 patients with RA who discontinued treatment
with infliximab (switchers) were treated with adalimumab
(40 mg every 2 weeks, subcutaneously) for 12 months. The
results were compared with those for 25 patients with RA
receiving adalimumab who had not previously used an anti-
tumour necrosis factor a inhibitor (controls). Disease activity
was measured with the 28 joint count Disease Activity Score
(DAS28), and clinical response with the American College of
Rheumatology (ACR) 20% response criteria.
Results: At baseline there were no differences in demo-
graphic, clinical, and laboratory features between the two
groups. After 12 months’ adalimumab treatment, clinical
improvement was similar in both groups. More specifically,
ACR 20% response criteria were achieved by 18/24 (75%)
switchers and by 19/25 (76%) subjects in the control group.
Four switchers discontinued the study—two because of
adverse events and two because of lack of efficacy, while
three control patients discontinued the study—one because of
lack of efficacy and two owing to side effects.
Conclusion: Adalimumab is a well tolerated and effective
treatment for patients with RA, even when infliximab has
been discontinued.

T
he anti-tumour necrosis factor a (TNFa) agent, inflix-
imab, a chimeric monoclonal antibody, is highly effective
in the treatment of rheumatoid arthritis (RA).1 However,

a subset of patients with RA experience adverse drug
reactions or drug failure, requiring infliximab to be stopped.1

RA is a chronic progressive disease needing continuous
treatment, and thus when infliximab is stopped the disease
may flare up. Therefore, for practising physicians an obvious
question is: how effective and safe is switching from one
anti-TNFa agent to another? To answer this question, we
investigated the efficacy and safety of adalimumab, a
humanised anti-TNFa monoclonal antibody, in patients with
RA who had previously discontinued infliximab treatment.

MATERIALS AND METHODS
This 12 month, open label, comparative study was conducted
in a single university centre in Greece. The clinical outcome of
adalimumab in patients who had previously used infliximab
(switchers) was compared with the efficacy of adalimumab
in patients who had not previously received anti-TNFa
inhibitors (controls).

Inclusion criteria
Patients were eligible if they had (a) RA according to the
American College of Rheumatology (ACR) criteria2; (b) active
disease defined as >6 tender joints and >6 swollen joints
and erythrocyte sedimentation rate >40 mm/1st h; (c) no
active infectious diseases, and had recently received inflix-
imab infusions.

Study design
Patients had been treated with standard dosage of infliximab
as previously reported.3 At least 4 weeks but no more than
10 weeks had to have elapsed between the last infliximab
infusion and the first adalimumab administration. Patients
were instructed by a specialised nurse in the self adminis-
tration of adalimumab (40 mg every 2 weeks subcuta-
neously). Twenty four patients (switchers) received
adalimumab for 12 months and were compared with 25
patients with RA treated with adalimumab who had not
previously used infliximab (controls). The two groups were
matched according to age, sex, disease duration, and 28 joint
count Disease Activity Score (DAS28). For each patient in the
switcher group a patient from the control group was selected
(individual matching). Each pair was matched for age
(¡3 years), sex, disease duration (¡1 year), and DAS28.
Concomitant drugs, such as disease modifying antirheumatic
drugs and/or prednisone ((7.5 mg/day), were allowed and
remained stable during the study. The institutional review
board and the ethics committee of the university hospital
approved the protocol and all patients gave written informed
consent before entering into the study.

Evaluation
The clinical response was evaluated according to the ACR
20% and European League Against Rheumatism (EULAR)
response criteria,4 5 while disease activity was measured with
the DAS28.6

Monitoring
A complete blood count with differential and platelet count,
as well as serum values for liver enzymes, bilirubin, albumin,
glucose, creatinine, and urine analysis were obtained before
treatment and at each patient’s visit, every 2 months for a
total period of 12 months.

RESULTS
Of 84 patients who were being treated with infliximab, 28
had to stop the treatment.3 Switcher patients had received
infliximab for a mean (SD) period of 18.5 (3.8) months. Nine
patients had discontinued treatment owing to lack of

Abbreviations: ACR, American College of Rheumatology; DAS 28, 28
joint count Disease Activity Score; MTX, methotrexate; RA, rheumatoid
arthritis; TNFa, tumour necrosis factor a
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efficacy, 16 owing to adverse drug reactions, and three had
been lost from the follow up. Of those patients with side
effects, nine discontinued treatment owing to hypersensitiv-
ity reactions, six owing to infections (including two with
pulmonary tuberculosis), and one owing to paraesthesias.3

Twenty four of these 28 patients were eligible to enter the
study and began treatment with adalimumab. They were
compared with 25 patients receiving adalimumab who had
not previously received anti-TNFa treatment. Table 1 presents
the patients’ characteristics. There were no differences in
mean age, disease duration, seropositivity, and DAS28.

After 12 months’ treatment with adalimumab a significant
reduction in the tender and swollen joint counts (fig 1A), and
improvement in the pain score, patient global assessment,
and physician global assessment were noted in both groups
(fig 1B). In addition, a reduction of acute phase reactants was
noted in both groups (fig 1C). No statistical differences were
found between switchers and controls (figs 1A, B, and C).
Table 2 outlines the clinical response of adalimumab
treatment. Eighteen (75%) of the 24 switchers achieved the
ACR 20% response criteria, while 19/25 (76%) of the control
group attained the ACR 20% criteria. A similar response was
noted for the EULAR response criteria. A significant
improvement in the DAS28 was found in both groups. It is
of interest to note that of the 18 patients in the switcher
group who achieved the ACR 20% response criteria, 8 had
previously discontinued infliximab treatment owing to lack
of efficacy, while 10 had stopped infliximab treatment owing
to side effects (table 2).

Eleven (46%) of the switchers and 11 (44%) of the control
group developed adverse drug reactions, most of which
resolved without sequelae. However, four switcher patients
discontinued the study—two because of adverse events and
two because of lack of efficacy, while three patients from the
control group discontinued the study—one because of lack of
efficacy and the other two owing to side effects. Among the
switchers who discontinued the study because of side effects,
one stopped owing to herpes zoster infection and the other
owing to an immediate hypersensitivity reaction. This last
patient had developed a similar reaction when treated with
infliximab. Among the controls who discontinued the study
owing to side effects, one patient developed herpes zoster and
the other recurrent lower respiratory tract infections.

DISCUSSION
TNFa inhibitors represent a class of biological agents that
have gained significant attention for their rapid onset of
action and disease modifying properties. Studies show that
etanercept, a recombinant TNFa receptor fusion protein, is
equivalent to methotrexate (MTX) in RA.7 Infliximab, a

chimeric monoclonal IgG1 antibody against TNFa is normally
used in combination with MTX for those with an insufficient
response to MTX alone.1 A third TNFa inhibitor adalimumab,
a human monoclonal antibody, is now available for the
treatment of RA.8 Little information is available about the
clinical benefit of changing from one TNFa inhibitor to
another when the first agent has demonstrated a lack of
efficacy or caused adverse events.

A French study described the usefulness of switching TNFa
inhibitors among 131 patients with RA receiving either
etanercept or infliximab.9 Eight patients switched from
infliximab to etanercept, with five reporting improvement

Table 1 Clinical characteristics of patients with RA
treated with adalimumab

Variables
Switchers Controls
(n = 24) (n = 25)

Age (years), mean (SD) 56.7 (11.2) 55.9 (10.8)
Female, No (%) 22 (92) 22 (88)
Disease duration (years), mean (SD) 16.6 (7.0) 15.8 (7.5)
Seropositivity, No (%) 15 (63) 16 (64)
DAS28, mean (SD) 5.6 (0.8) 5.9 (0.9)
DMARD treatment, No (%) 24 (100) 25 (100)

Methotrexate 20 (83) 22 (88)
Ciclosporin 1 (4) –
Leflunomide 3 (13) 3 (12)

Prednisone treatment, No (%) 24 (100) 25 (100)
Prednisone dosage (mg/day), mean
(SD)

6.8 (2.1) 7.0 (2.5)

DMARD, disease modifying antirheumatic drug.

Figure 1 Clinical and laboratory features at entry and at 3, 6, and
12 months in switchers and control patients with RA treated with
adalimumab.

258 Nikas, Voulgari, Alamanos, et al

www.annrheumdis.com



in RA symptoms, while six switched from etanercept to
infliximab with clinical improvement in three. A retrospective
study reported that patients with RA who do not respond to
etanercept might experience improved disease control with a
switch to infliximab. The efficacy of infliximab was clinically
and statistically similar in subjects who had never received
anti-TNFa treatment. Indeed, disease activity improved
significantly in both groups.10 In a recent study, 25 patients
who discontinued infliximab were subsequently treated with
etanercept in a prospective, open label, 12 week study. It was
shown that etanercept was well tolerated and effective in
treating patients with RA, even when infliximab was
stopped.11 Another study from Stockholm showed that for
patients with insufficient efficacy from etanercept, treatment
with infliximab provided better results, suggesting that a trial
of infliximab is reasonable in such patients. On the other
hand, for patients who discontinued infliximab owing to
adverse events, treatment with etanercept gave at least a
similar clinical efficacy.12 Thus, in these two clinical situa-
tions: when etanercept fails owing to a lack of efficacy, and
when infliximab fails owing to adverse events, trying the
alternative of these two TNFa blockers does make clinical
sense.13

Our study adds to the existing data by comparing the
response of patients with RA who switch from infliximab to
adalimumab, with that of patients receiving adalimumab
with no previous TNFa treatment. After 12 months’ adali-
mumab treatment, the degree of clinical response was similar
in both groups. In addition, no significant difference was
found in the safety profile of both groups. No specific side
effects due to infliximab treatment are predictors for adverse
events or response to treatment by switching to adalimumab.
As far as we know, no previous studies have described the
efficacy of adalimumab in patients with RA who previously
discontinued infliximab treatment. However, there are some
pilot and case report studies in patients with Crohn’s disease
who discontinued infliximab and were treated with adali-
mumab. They showed that adalimumab was well tolerated
and appears to be a clinically beneficial option for patients
with Crohn’s disease who have lost their response to, or
cannot tolerate, infliximab.14–16 The results of this study
reinforce the above and provide strong evidence that
adalimumab is a well tolerated and effective treatment
option for patients with RA, even when infliximab has been
discontinued. It is interesting to note that treatment with
adalimumab in our study was started for some patients
4 weeks after the last infliximab infusion. There may have
been a carry over effect of infliximab. This may strengthen
the conclusion of our study, because patients who switched
to adalimumab tolerated the treatment well.

A weakness of this study is the small number of patients in
each group, which might result in a lower power, or ability to
detect differences in the efficacy of adalimumab between

groups. Thus, research is needed with larger numbers of
patients to determine which patients’ characteristics predict a
response to different TNFa inhibitors, such as pharmaco-
kinetics, TNFa polymorphisms, and cytokine profile.
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