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Abstract The introduction of medications that target specific proinflammatory cytokines

has revolutionized the management of patients with rheumatoid arthritis. The
agents that antagonize the effects of tumour necrosis factor (TNF)-a — infliximab,
etanercept and adalimumab — have consistently shown very good efficacy for
controlling the clinical and radiographic manifestations of the disease. However,
it has become apparent that some patients will receive no clinical benefit,
gradually lose the effect over time or experience adverse effects with the TNFou
antagonists. The management of these patients is challenging and there are no
clear guidelines.

The concomitant administration of a disease-modifying antirheumatic drug,
such as methotrexate, has been shown to improve outcomes. Optimization of the
methotrexate or TNFo antagonist dose may lead to improved responses, as
demonstrated in some dose escalation studies. Switching to another TNFo. ant-
agonist is a step that is supported by small, mostly uncontrolled studies. Finally,
the T-cell co-stimulation antagonist abatacept, as well as the B-cell depleting
agent rituximab, are also available for use in patients who have had an inadequate
response or intolerance to the TNFou antagonists.

Genotypic studies have identified TNF and TNF receptor polymorphisms that
appear to predict independently whether a patient will respond to a TNFo
antagonist, but genotyping is not available for routine use in clinical practice.
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Until such tools for predicting response are widely available, the management of
patients with poor responses to TNFo antagonists will have to depend upon the
wishes of the patient regarding medication dosage schedules and adverse effect
profiles, as well as how comfortable the treating physician is with the available
biological medications. In this article, we review the current data and construct an
algorithm to help guide clinicians in the management of patients with inadequate
responses to the TNFou antagonists.

Rheumatoid arthritis is a chronic, progressive
and inflammatory polyarthritis that can be disabling
and often involves erosion of the joints.[] Advances
in the understanding of the disease process have led
to the development of biological agents for the treat-
ment of rheumatoid arthritis.>¥ With the use of four
currently approved cytokine-specific agents (inflix-
imab, etanercept, adalimumab and anakinra), as well
as the newer agents rituximab and abatacept, the
goal of therapy has evolved from that of symptomat-
ic relief to clinical remission.

Most patients will receive some benefit from the
current biological agents. Clinical trials with these
drugs have generally reported American College of
Rheumatology (ACR) 20, 50 and 70 response crite-
ria (table I) in 40-85%, 20-50% and 10-30% of
patients, respectively. However, a substantial
number will obtain no improvement, achieve only a
partial response or develop adverse events related to
their treatment.’>) Approximately 30% of subjects
in one large database discontinued the initial tu-
mour necrosis factor (TNF)-o. antagonist within

Table I. American College of Rheumatology (ACR) response crite-
rial® (an ACR 50 or ACR 70 response indicates a 50% or 70%
improvement, respectively, in the measures listed below)

ACR 20 response criteria
>20% improvement in swollen joint count, and

>20% improvement in tender joint count, and
>20% improvement in at least three of the following five:
patient’s global assessment of disease activity
physician’s global assessment of disease activity
patient’s assessment of pain (VAS)
acute phase reactants (CRP or ESR)
disability (measured with HAQ)
CRP = C-reactive protein; ESR = erythrocyte sedimentation rate;

HAQ = Health Assessment Questionnaire; VAS = Visual Analogue
Scale.
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12 months because of lack of efficacy and/or ad-
verse effects.[®7]

TNFo is a proinflammatory cytokine closely
linked to synovial inflammation P! (a clinical sign of
active disease) and plays an important role in joint
erosion'”! (a radiographic sign of disease).l'!"?]
Both clinical disease activity and radiographic ero-
sions are associated with functional disability.['3!4
Studies with the three TNFo antagonists infliximab,
etanercept and adalimumab have consistently shown
that TNFa antagonism effectively suppresses both
of these disabling processes.['>16]

In clinical trials involving patients with rheuma-
toid arthritis, efficacy is typically measured by using
ACR or European League Against Rheumatism
(EULAR) response criteria (table 1 and table
I)B17181 and quantitative radiographic scoring
methods.["2! It is important to remember that two
large trials have shown that even patients who ob-
tain no apparent clinical benefit with a TNFo ant-
agonist are likely to benefit structurally by the slow-
ing of the progression of radiographic joint ero-
sion.[?2251 We therefore believe that patients with no
apparent clinical benefit from TNFo antagonists
should not be considered treatment ‘failures’, and in
this review we use the term ‘inadequate response’ to
describe these individuals.

There is no universally accepted ‘gold standard’
for defining whether a patient has had an ‘adequate’
or ‘inadequate’ response in clinical practice.®! The
routine use of the disease activity score (DAS) has
been recommended to guide therapy (table I1I),”!
while others have suggested that patient question-
naires may be a better method for following the
disease course in the clinic.?®! In practice, the deter-
mination of an inadequate response to a TNFo. ant-
agonist often incorporates the expectations of the
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Table II. European League Against Rheumatism (EULAR) response criterial'®l

Current DAS28 Improvement in DAS28

0.6-1.2

<0.6

>1.2
<3.2 Good response
3.2-5.1 Moderate response
>5.1 Moderate response

Moderate response
Moderate response
No response

No response
No response
No response

DAS28 = Disease Activity Score 28.

patient as well as the physician’s overall clinical
impression.

While recommendations for the initiation of anti-
TNFo. therapy have been published,?”-? the treat-
ment of rheumatoid arthritis in patients who discon-
tinue one of these agents is unclear. In this article,
we review the available data regarding the manage-
ment of patients who have had an inadequate clin-
ical response with, or intolerance to, the TNFo
antagonists.

A literature search was performed using MED-
LINE, focusing on full text articles in English with
the keywords ‘rheumatoid arthritis’, ‘methotrexate’,
‘infliximab’, ‘etanercept’, ‘adalimumab’, ‘anakin-
ra’, ‘abatacept’, or ‘rituximab’. Reference sections
from the available articles as well as abstracts from
EULAR and ACR annual conferences related to
switching among TNFo inhibitors were also
scanned for relevant articles.

1. Possible Mechanisms for an
Inadequate Response to Tumour
Necrosis Factor (TNF)-o.
Antagonist Therapy

Although most patients achieve at least a partial
clinical response to TNFo antagonists,>”! some will
show no initial response, also known as a primary
lack of efficacy. Others may receive an initial posi-

Table Ill. Disease Activity Score 28 (DAS28).I'"1 The DAS28 calcu-
lation is based upon the number of tender and swollen joints (out of
28 possible joints) as well as the erythrocyte sedimentation rate or
C-reactive protein level and the patient’s general health on a visual
analogue scale

Disease activity level DAS28
High >5.1
Moderate 3.2-5.1
Low 2.6-3.2
Remission <2.6
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tive response but lose it over time (a secondary loss
of efficacy), or experience intolerable adverse ef-
fects necessitating drug discontinuation. The mech-
anisms leading to primary lack or secondary loss of
efficacy remain to be fully characterized.

Different pharmacokinetic profiles of the TNFo
antagonists may partially account for variations in
the efficacy of these agents. After subcutaneous
administration, etanercept and adalimumab yield
uniform concentration-time profiles at steady-state,
while infliximab, which is given via an intravenous
infusion, has high peak-to-trough ratios and substan-
tial variability between trough levels.?>% Only half
of the patients taking infliximab with serum concen-
trations <0.1 pg/mL achieved an ACR 20 response
in one study, whereas half of those with serum
concentrations >1 pg/mL had at least an ACR 50
response.?! Additionally, nearly one-quarter of pa-
tients receiving infliximab were reported to have
serum concentrations ‘below the quantification lim-
its’ by the end of a typical 8-week dosage sched-
ule.!?!

Another important determinant of the response to
TNFo antagonists may be antibody-mediated clear-
ance of the TNFo. antagonists. Antibodies to inflix-
imab, etanercept and adalimumab develop in ap-
proximately 7-21%, 2% and 6-12% of patients,
respectively.®!l In a retrospective cohort study,
higher human anti-chimeric antibody concentrations
were found in patients taking infliximab who re-
quired dose escalation in order to maintain clinical
response than in those not requiring dose eleva-
tion,®? suggesting a secondary loss of efficacy after
repeated infusions. Wolbink et al.®3 reported that
the presence of anti-infliximab antibodies was asso-
ciated with a reduced response. Conversely, another
study reported no difference in ACR 20 responses
between anti-infliximab antibody-positive and -neg-
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ative patients,*! leaving uncertainty about the effect
of antibody levels on efficacy. Serum antibodies
directed against adalimumab were reported to be
significantly more common in those patients regard-
ed as non-responders on the EULAR response scale
compared with those showing a good response.™!
However, anti-infliximab and anti-adalimumab anti-
body levels are significantly reduced by the co-
administration of methotrexate.[3>-37]

A few other biological differences between the
TNFo antagonists have been uncovered. Etanercept
alone has the ability to bind lymphotoxin o (TNFp).
Lymphotoxin o was identified in synovial biopsy
specimens taken from a patient with disease unre-
sponsive to infliximab who subsequently had an
excellent response to etanercept.*®! Another study
reported no difference in synovial lymphotoxin o
immunohistochemical expression between 12 pa-
tients on infliximab who achieved an ACR 50 or 70
response and five patients with no apparent clinical
or biochemical response.® Infliximab and adali-
mumab can activate complement and initiate anti-
body-dependent cytotoxicity in TNFo-expressing
cells.[*1 Both drugs have been shown to cause apop-
tosis of peripheral blood monocytes, whereas the
soluble receptor etanercept does not.*!! The phar-
macological and clinical significance of the biologi-
cal differences between these three anti-TNFo drugs
is unknown.

Finally, genetic variation in the human leukocyte
antigen (HLA)-coding region may explain some of
the variability in clinical responses to the TNFo
antagonists. Patients with early rheumatoid arthritis
who have inherited two copies of the shared epitope,
an amino acid sequence shared by DRBI alleles of
the HLA-DR molecule on antigen presenting cells
that is strongly associated with rheumatoid arthritis
in many ethnic groups, are three to four times more
likely to have an ACR 50 response with the combi-
nation of etanercept and methotrexate than those
with one or no copies of the shared epitope.*?!
Another study involving patients with established
rheumatoid arthritis showed that nonresponders to
etanercept were much more likely to be negative for
the shared epitope than responders.[*¥ Additionally,

© 2008 Adis Data Information BV. All rights reserved.

genotype analyses have revealed TNF and TNF re-
ceptor polymorphisms that independently predict
the response of a patient to anti-TNFo, therapy.[*+47]

2. Management after an Inadequate
Response to TNFo. Antagonists

Currently, there are no published guidelines for
the management of patients with an inadequate res-
ponse (primary or secondary) to TNFo antagonists,
used with or without disease-modifying antirheu-
matic drugs (DMARD:s). The available data regard-
ing these patients are reviewed and our recommen-
dations are summarized in a treatment algorithm
(figure 1).

2.1 Optimization of Disease-Modifying
Antirheumatic Drug Dosage

Combination therapy with a DMARD and a
TNFo antagonist improves both clinical and radio-
graphic outcomes compared with TNFo. antagonist
monotherapy.[*®*! However, it is unclear whether
the initiation of a DMARD to a patient who has had
an inadequate response to a TNFo. antagonist leads

Inadequate response
to a TNFa inhibitor

Step 1 Optimize DMARD dose or consider IM
or SC administration with MTX
I
Step 2 Increase dose/shorten administration
frequency of IFX or shorten ADA frequency
[
Step 3 Switch t'o al'ngther
TNFa inhibitor
I
I |
Step 4 Switch to the third Start rituximab
TNFo inhibitor or abatacept
I I
st Start rituximab Switch to the third
eps or abatacept TNFo inhibitor

Fig. 1. Strategies in the management of patients showing an inade-
quate response (primary or secondary) to TNFo antagonists.
ADA = adalimumab; DMARD = disease-modifying antirheumatic
drug; IFX = infliximab; IM = intramuscular; MTX = methotrexate;
SC = subcutaneous; TNF = tumour necrosis factor.

Drugs 2008; 68 (5)
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to a significant benefit. Although intensification of
concomitant DMARD therapy is a reasonable step
and can be considered in case of a lack of response
(step 1 in figure 1). Methotrexate is the most com-
monly used DMARDPY and was the DMARD of
choice in the large TNFo  antagonist
trials.[15:16.2223.36.48.51-541 A week 12 interim analysis
from the ReAct (Research in Active Rheumatoid
Arthritis) trial® revealed that similar outcomes
were achieved with adalimumab whether the con-
comitant DMARD was methotrexate, leflunomide,
sulfasalazine, an antimalarial agent or combinations
of these DMARD:s. Other than these very short-term
data, little else has been reported regarding the role
of other DMARDs with TNFo antagonist therapy.
The remainder of this section relates to the optimiza-
tion of the methotrexate dosage.

A dose-response relationship has been establish-
ed with a methotrexate dose of 7.5-25 mg in patients
with rheumatoid arthritis®%7 and it seems plausible
that increased methotrexate bioavailability has the
potential to improve efficacy. The bioavailability of
methotrexate was reported to be 28% higher when
oral dosages of 25-35 mg/week were given in two
divided doses rather than once a week.® At main-
tenance dosages averaging 17 mg/week, the area
under the concentration-time curve was significant-
ly higher with intramuscular administration than
with oral administration.’”) At doses greater than
25 mg, bioavailability was highly variable and near-
ly two-thirds lower when administered orally than
when given subcutaneously.!®"

Whether enhanced bioavailability actually trans-
lates into improved outcomes without increased ad-
verse effects is not entirely clear. In a double-blind
controlled trial of 384 methotrexate-naive patients,
subjects who were randomized to receive subcuta-
neous methotrexate 15 mg/week achieved statisti-
cally significant ACR 20 responses (but not ACR 50
or 70) compared with 15 mg/week orally.l®!l' An-
other study of 54 patients showed no evidence of
improved disease control after increasing an intra-
muscular dose of methotrexate beyond 15 mg/week
(up to a maximum dose of 45 mg), although a few
patients did appear to benefit from switching from
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oral to intramuscular administration.[>! However,
these studies did not involve the TNFo. antagonists.
Efficacy outcomes with a methotrexate dosage of
15 mg/week were similar for the various routes of
administration (oral, intramuscular and subcutane-
ous) in the ReAct trial when methotrexate was ad-
ministered with adalimumab.63!

2.2 Optimization of the TNFa. Antagonist
Dose Regimen

When a partial response or a secondary loss of
efficacy is observed despite administration of the
standard infliximab dosage (3 mgkg every
8 weeks), therapeutic options include increasing the
dose or shortening the dose-administration interval
(step 2 in figure 1). Pharmacokinetic analysis of
samples taken from the ATTRACT (Anti-TNF Trial
in Rheumatoid Arthritis with Concomitant Therapy)
study showed that patients receiving a dosage of
10 mg/kg or a treatment interval of every 4 weeks
had lower rates of undetectable serum concentra-
tions."*! In this study, higher serum infliximab con-
centrations were associated with increased clinical
response and reduced radiographic progression, sug-
gesting a dose-response relationship.

Furthermore, pharmacokinetic models have sug-
gested that higher trough concentrations are better
achieved by reducing the interval rather than in-
creasing the dose, a finding since supported in a
small open-label study.%* Higher infliximab trough
concentrations and greater improvement in the DAS
have been reported in responders compared with
nonresponders.[®! Higher doses have also been
associated with a lower incidence of anti-infliximab
antibodies.[?”! However, there is a concern that
higher doses may lead to higher rates of adverse
events,/®! although this was not apparent in 90 pa-
tients who completed a dose escalation study.[6”!

In a nonrandomized, open-label study from
Belgium, patients who were regarded by the treating
physician to be unresponsive to infliximab at
22 weeks were given an extra 100 mg of infliximab
at each subsequent 8-week infusion.[®8! Between
weeks 30 and 54, the proportion of patients with
ACR 20 and 50 scores increased from 34% to 61%

Drugs 2008; 68 (5)
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and 12% to 25%, respectively. Data from the
START (Safety Trial for Rheumatoid Arthritis with
Remicade® ! Therapy) trial showed that patients
initially started on infliximab at dosages of either
3 mg/kg or 10 mg/kg every 8 weeks had similar
ACR 20 responses at 22 weeks.! In the group of
patients who either failed to obtain a response or
initially responded but later experienced a disease
flare, a dose escalation study (an increase of 1.5 mg/
kg every 8 weeks if there was less than a 20%
improvement in swollen and tender joints) was per-
formed.[”! In the group with a primary lack of
efficacy, 41 of 53 patients (77%) had a more than
20% improvement in swollen and tender joint
counts after receiving an infliximab dose escalation.
Similarly, 39 of 47 patients (83%) who initially
responded to 3 mg/kg but had a disease flare also
responded to dose escalation. van Vollenhoven et
al."% reported that while modest but statistically
significant clinical improvement did occur with in-
creased infliximab doses, similar benefits were ob-
tained in two comparison groups receiving standard-
dose infliximab and etanercept. van Vollenhoven et
al."% were of the opinion that the improvements
seen with dosage escalation may, in fact, be related
to a ‘regression-like effect’.

A few studies have investigated the conse-
quences of increasing the adalimumab dose or short-
ening the dose-administration interval in patients
with suboptimal responses to adalimumab (step 2 in
figure 1). In a phase II trial, 80 mg given every other
week was no more effective than the typical dose of
40 mg every other week.’®! Results from the PRE-
MIER trial showed that changing to weekly dose
administration in patients not achieving an ACR 20
response had minimal effect on the percentage of
patients reaching ACR 20 or 70 responses.'*3! How-
ever, van de Putte et al.’"! reported a trend towards
improved ACR responses with 40 mg administered
every week as opposed to every other week, but this
study was not powered to detect differences between
the two dosage schedules of adalimumab.

2.3 Treatment with Another TNFo. Antagonist

Despite ostensibly similar mechanisms of action
and the ultimate result of TNFo inhibition, it has
been apparent that lack of success with one TNFou
antagonist does not preclude successful treatment
with another (step 3 in figure 1). In fact, when one
TNFo antagonist has been ineffective, responses to
a second or even a third agent often appear to be as
robust as those seen with the initial agent. Table IV
highlights the studies that have been reported to date
regarding medications used, sample size, population
characteristics and outcomes.

Although it is difficult to draw definitive conclu-
sions from the heterogeneous, small, nonrandom-
ized, open-label and often retrospective studies,
some interesting trends and differences appear. It
must be emphasized that the definitions of ‘inade-
quate response’ and ‘loss of efficacy’ are not univer-
sally agreed upon. Many of the reports involving
switching TNFa antagonists define these conditions
differently and some do not separate patients with a
primary lack from those with a secondary loss of
efficacy. It is also not typically apparent from the
reports how long patients were treated or whether
the dose of the concomitant DMARD or TNFo
agent was optimized before declaring an ‘inade-
quate response’.

Overall, patients who do not achieve an adequate
clinical response to an initial TNFo antagonist have
still received significant benefit after switching to
another agent in all but one small study.®¥ Subjects
who had received prior TNFo antagonist therapy
had lower response rates than biological agent-naive
patients in a few studies,”®3%! but other studies re-
ported similar responses among the two groups. 80311
There is a suggestion from two studies that adali-
mumab was more effective in patients who devel-
oped toxicity or a secondary loss of efficacy with
infliximab compared with those patients who never
responded to infliximab.[®7! Conflicting results
were seen when patients were switched from inflix-
imab to etanercept. Buch et al.®¥ reported that pa-
tients with a primary lack of efficacy with inflix-

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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imab were slightly more responsive to etanercept
than those with a secondary loss of efficacy. Con-
versely, another small study showed that 7 of 11 pa-
tients (64%) who never responded to infliximab
obtained a moderate or good EULAR response after
switching to etanercept, while 6 of 7 patients (86%)
with a secondary loss of efficacy had moderate or
good EULAR responses after the switch.[*?! These
studies did not compare adalimumab and etanercept,
so, while it may be tempting, it is not possible to
conclude that adalimumab should be used over etan-
ercept after a loss of efficacy to infliximab, or that
etanercept would be a better choice than adalimum-
ab in the case of a primary lack of efficacy.

Data from two studies have revealed that the
reason for discontinuation of the first TNFo ant-
agonist often predicts the reason for discontinuation
of a second agent.[>38] A large cohort study from the
UK reported that if discontinuation of an initial
TNFo antagonist was due to lack of efficacy, the
risk of discontinuing a second agent due to lack of
efficacy, but not toxicity, was increased (hazard
ratio [HR] 2.7; 95% CI 2.1, 3.4).1881 Similarly, if the
reason for switching was the occurrence of an ad-
verse event, the likelihood of discontinuation of the
second drug because of another adverse event, but
not lack of efficacy, was increased (HR 2.3; 95% CI
1.9, 2.9). Efficacy outcomes were not reported, but
more than 70% of patients continued a second agent
for more than 6 months.!®8! Similarly, in a retrospec-
tive analysis by Hjardem et al.,[9' 32% of patients
who had switched because of a lack of efficacy
eventually stopped the second agent because of lack
of efficacy and only 3% stopped because of an
adverse event. Only 15% of patients who switched
from the initial agent because of an adverse event
had to stop the second because of an adverse event,
whereas 25% stopped because of a lack of efficacy.

2.4 Treatment with an Interleukin-1
Receptor Antagonist

Few data are available regarding the use of the
interleukin-1 receptor antagonist anakinra after the
failure of TNFo antagonists or vice versa. One study
reported that only 2 of 26 patients with long-stand-

© 2008 Adis Data Information BV. All rights reserved.

ing rheumatoid arthritis and an inadequate clinical
response to TNFa antagonists achieved an ACR 20
response after 3 months of therapy with anakinra.®>!

2.5 Treatment with a B-Cell Depleting Agent

Rituximab is a chimeric monoclonal antibody
that targets the B-cell surface antigen CD20. It is
expressed on late pro-B cells, pre-B cells, and im-
mature, mature, activated and memory B cells but is
not expressed on stem cells, early pro-B cells, plas-
ma cells or other normal tissue.®® Treatment with
rituximab results in peripheral blood B-cell deple-
tion without significantly reducing immunoglobulin
levels.’”l Following the results of a randomized,
placebo-controlled trial of 161 patients who had an
inadequate response to the TNFo antagonists, the
greater efficacy of rituximab in combination with
methotrexate than methotrexate alone was establish-
ed,”’! and rituximab was approved for use in combi-
nation with methotrexate for these patients (step 4 or
5 in figure 1).

Nearly 500 patients with an inadequate response
to TNFo antagonist therapies were enrolled in the
REFLEX (Randomised Evaluation of Long-term
Efficacy of Rituximab in RA) study comparing ri-
tuximab plus methotrexate with methotrexate mono-
therapy.®® Two doses of rituximab (1000 mg each)
were infused intravenously on days 0 and 14. After
24 weeks, statistically significant improvements
were seen in all clinical and patient-reported out-
comes in the combined therapy group. There was a
suggestion of a radiographic benefit at 24 weeks and
this was statistically significant at 56 weeks in the
rituximab plus methotrexate group compared with
the methotrexate-only group.®! This was evident
even in the group of ACR 20 nonresponders. A
second course of treatment appears to lead to com-
parable, if not improved, responses when compared
with the original baseline, without evidence of in-
creased toxicity.[1%

A subgroup analysis from the REFLEX study
revealed that rituximab was beneficial for patients
with an inadequate response to a single TNFo ant-
agonist or multiple TNFo. antagonists.!'°! The bene-
fit did seem to be more pronounced in the population
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that had been exposed to only one agent compared
with two or more (ACR 20 responses in 57% vs 42%
of patients, respectively); however, the statistical
and clinical significance of this finding is unclear.

Recently, a Swiss prospective cohort study of
116 patients with an inadequate response to at least
one TNFo antagonist compared a treatment strategy
of initiating rituximab versus switching to another
TNFo antagonist.['9 The authors reported that ri-
tuximab was more effective than a different TNFo
antagonist at reducing the DAS for 28 joints, eryth-
rocyte sedimentation rate and number of tender
joints after 6 months of therapy. Only 53% of pa-
tients who switched TNFa antagonists were taking
methotrexate or leflunomide compared with 68% of
the rituximab group (not statistically significant).
However, this was not a randomized study and
selection bias is a concern. The basis by which some
patients were chosen to receive rituximab as op-
posed to a second TNFo antagonist was not clear.
Similar rates of adverse events were reported in both
groups of patients.

2.6 Treatment with a T-Cell
Costimulation Antagonist

Abatacept has recently been approved by the US
FDA for use in patients with moderate to severe
rheumatoid arthritis who have not responded ade-
quately to either DMARDs or TNFo antagonists
(step 4 or 5 in figure 1). Abatacept is a human
recombinant cytotoxic T lymphocyte antigen-4
fused with the Fc portion of an IgG molecule. It
prevents the binding of CD80 and CD86 ligands on
the surface of antigen-presenting cells with the
CD28 receptor on the T-cell surface. Blockade of
this costimulatory pathway effectively inhibits T-
cell activation and two trials have reported efficacy
of abatacept in methotrexate-refractory dis-
ease.l'0%1041 Abatacept is administered via an intra-
venous infusion over 30 minutes at weeks 0, 2 and 4,
and then every 4 weeks thereafter.

ATTAIN (Abatacept Trial in Treatment of Anti-
TNF Inadequate Responders), a randomized, dou-
ble-blind trial, evaluated the efficacy and safety of
abatacept in patients with an inadequate response to

© 2008 Adis Data Information BV. All rights reserved.

3 months of treatment with either etanercept or
infliximab.['%] After 6 months, significantly greater
improvements in ACR 20, 50 and 70 response crite-
ria were reported in the abatacept group than in
placebo recipients. Rates of discontinuation and ad-
verse events were low and similar in the two groups.
The ACR responses appear to be maintained for
24 months.['% A post hoc analysis demonstrated
that similar benefit was obtained regardless of
whether the initial TNFo. antagonist was discontin-
ued for a primary lack or secondary loss of effi-
cacy.[107]

Another randomized, placebo-controlled 6-
month trial confirmed an improved quality of life, as
gauged by the Health Assessment Questionnaire and
36-item Short-Form health survey, with abatacept in
patients with rheumatoid arthritis refractory to
TNFo. antagonists.! 108!

Overall, therapy with abatacept carries a slightly
higher risk of infection than placebo, but no deaths
or opportunistic infections were reported in these
studies. Patients with chronic obstructive pulmonary
disease in particular appear to experience more ad-
verse effects and infections.'”! Infusion reactions
may occur but are typically not severe.!!%%)

2.7 Addition of Another Biological Agent to
a TNFo. Antagonist

A few studies have investigated combined bio-
logical therapy, but the results have not been prom-
ising. In one study, the addition of anakinra to
etanercept did not lead to improvement in disease
activity and actually resulted in a higher rate of
adverse events, including serious infections.[''? In
the ASSURE (Abatacept Study of Safety in Use
with Other Rheumatoid Arthritis Therapies) trial,
the addition of abatacept to a TNFo antagonist
provided no additional clinical benefits in physical
function or patient global assessment of disease and
pain.['"l Importantly, the combination resulted in
significantly higher rates of neoplasms and serious
infections. At present, the use of biological agents as
combination therapy in refractory rheumatoid arthri-
tis cannot be recommended.
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3. Discussion and Conclusion

A treatment algorithm has been provided based
upon the available data (figure 1). As discussed in
this article, other than the trials involving the newest
medications approved for the treatment of rheuma-
toid arthritis, abatacept and rituximab, there are rela-
tively few reliable data from large, prospective, ran-
domized, placebo-controlled trials upon which to
base clinical decisions after an unsuccessful trial of
a TNFa antagonist. The concomitant administration
of a DMARD, most commonly methotrexate, has
consistently proven to improve both clinical and
radiographic outcomes and should be considered for
all patients receiving TNFa antagonists.**> Op-
timization of the effective dose of methotrexate,
whether by increasing the oral dose or switching to
intramuscular or subcutaneous administration, is an
appropriate next step, although this is not necessari-
ly supported by results from trials involving the
TNFao antagonists (step 1 in figure 1). Additionally,
there are reasonable, but limited, datal2:65:67.68.70.71]
that show that shortening the interval between doses
and/or increasing the dose of infliximab, and poss-
ibly by changing adalimumab to weekly administra-
tion, may also improve outcomes (step 2 in figure 1).

The studies involving switching among the
TNFo antagonists consistently reveal that patients
with a primary lack of efficacy, secondary loss of
efficacy or adverse effects often achieve a response
that is similar to, or better than, that seen with the
initial agent, and similar to the response seen in
TNFo antagonist-naive patients (step 3 in figure 1)
[table IV]. While the reason for the discontinuation
of an initial TNFa antagonist (lack of efficacy or
adverse event) often predicts the reason for stopping
a second TNFo antagonist, most patients still toler-
ate and obtain benefit from the second or even third
agent.

Should there be a concern for an exacerbation of
congestive heart failure, a demyelinating process or
the development of a lupus-like syndrome, then
switching to one of the newer biological agents
would certainly be appropriate (step 4 in figure 1).
Otherwise, the decision whether to switch to a
second or even third TNFo antagonist versus start-
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ing abatacept or rituximab must be based upon a
thorough discussion of the risks and benefits with
the patient. Some patients and clinicians may feel
more comfortable with the dosage and potential
adverse effects of the TNFo antagonists, leading
them to switch to another TNFa antagonist (step 3
in figure 1). Others may opt for rituximab or
abatacept because of the different mechanisms of
action, adverse effect profiles and dosage schedules
(step 4 in figure 1). Although this decision should be
individualized, in the algorithm we have suggested
switching to a second TNFo antagonist before start-
ing either rituximab or abatacept as our personal
preference (step 3 in figure 1) because TNFo ant-
agonists have the support of reliable, long-term safe-
ty and efficacy datal'!>!!3] that are not yet available
for the newer agents in the rheumatoid arthritis
population.

The introduction of infliximab, etanercept and
adalimumab to the rheumatologist’s armamentarium
has revolutionized the treatment of rheumatoid ar-
thritis. However, a new challenge that has surfaced
is the management of those patients who show an
inadequate response to these agents. There are en-
couraging recent studies>#’! that have identified
genetic differences that independently predict who
will be more likely to achieve a favourable response.
With further advances, the hope is that these and
potentially other tests will enable clinicians to match
individual patients with specific effective biological
agents.
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