Safety of combination therapies in early rheumatoid

arthritis: a systematic comparison between antirheumatic

drugs and TNF inhibitors with methotrexate

We evaluated the frequency and type of adverse effects associated with combination disease-modifying
antirheumatic drugs and TNF inhibitors combined with methotrexate (MTX) compared with MTX
monotherapy by systematically reviewing trials in early rheumatoid arthritis. We identified 15 relevant
trials by searching EMBASE, Medline and Cochrane databases (1960 to March 2010). Combination therapy
gave more withdrawals for toxicity than MTX monotherapy. There was more nausea with combination
disease-modifying antirheumatic drugs and more serious adverse events with TNF inhibitors combined
with MTX. The total numbers of adverse events, serious infections, malignancies and deaths were similar
with combination therapy and monotherapy. However, the short follow-up period may have been
inadequate to detect new malignancies. Events in individual systems were uncommon and did not show
major differences between groups. We conclude there is no evidence that intensive therapy in early
rheumatoid arthritis causes unacceptable toxicity compared with MTX monotherapy.

KEYWORDS: biologics combination therapies disease-modifying antirheumatic

drugs drug toxicity

Rheumatoid arthritis (RA) is a chronic inflamma-
tory disease requiring long-term suppressive treat-
ment. Early combination therapies using disease-
modifying antirheumatic drugs (DMARD:s) or
TNF inhibitors with methotrexate (TNFi/MTX)
have been shown to be more efficacious than
DMARD monotherapy in terms of clinical out
comes, disability and radiological progression [1-3].
New guidelines all recommend the early use of
these intensive therapies in the ‘window of oppor-
tunity’ [45,101]. As therapies become increasingly
intensive and aggressive, drug toxicity is now a
crucial issue.

Conventional synthetic DMARD:s include
MTYX, sulfasalazine, hydroxychloroquine, leflu-
nomide, cyclosporine and azathioprine. The
majority of DMARD agents can cause bone
marrow suppression, serious infections, liver
damage and gastrointestinal disturbance. In
addition, cyclosporine can also cause renal dys-
function, hirsutism and gingival hypertrophy.
Toxicity of TNFi include serious infections,
bone marrow suppression, reactivation of TB
and serious infections. There are also concerns
related to malignancy, worsening of heart fail-
ure and demyelination. Close monitoring of
patients is recommended whilst on any synthetic
DMARD or biological therapies. Evidence for
risk of malignancy in TNF blockade is conflict-
ing. A systematic review of infliximab and adali-
mumab found an increased risk of malignancy
when compared with placebo therapy [¢]. In
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addition, in the British Society for Rheumatology
Biologics Register (BSRBR), patients with a his-
tory of malignancy were also at greater risk of
developing new malignancies [7]. However, other
registries (RABBIT and BIOBADASER) found
no increase in malignancies in their cohorts
compared with the general RA population (8.9].

In view of the adverse events related to indi-
vidual DMARDs, there are concerns over the
potential increase in toxicity when these agents
are combined. This systematic review aims to
compare the effects of combination DMARDs
and anti-TNF with MTX (TNFi/MTX) to
MTX monotherapy.

Methods
Search strategy

We searched EMBASE, Medline and Cochrane
from 1960 to March 2010. The term early RA
was combined with DMARD:s, biological ther-
apy or treatment. This was limited to English
language and clinical trials. The titles and
abstracts were then hand searched.

Selection criteria
The following criteria were used to select studies
for further evaluation:

The studies were randomized controlled trials

(RCTs)

The patients fulfilled the American College of
Rheumatology classification criteria for RA
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The disease duration was less than 3 years

“Treatment’ arms comprised one or other or
both of: combination DMARDs; and
TNFi/MTX combination (infliximab,
adalimumab or etanercept with MTX)

‘Control’ arm comprised of MTX mono-
therapy. We chose MTX monotherapy as this
was the most commonly used DMARD
monotherapy

Adverse events outcomes
The following adverse events outcomes were
noted:

Patient withdrawal due to toxicity

Total adverse events

Serious adverse events (total and by system)
Nausea

Malignancy

Death

Quality of trials
The quality of the trials was judged by using the
Jadad Scoring system [10].

Statistical analysis

Results were analyzed using Review Manager 5
(Cochrane Collaboration, Oxford, UK). The
fixed effect odds ratio (OR) with Peto method
was used to estimate the pooled effect sizes for
all rare outcomes. Random effect OR was used
for the outcome ‘total adverse events’ as this
was not a rare event. For all meta-analyses, we
performed Cochran’s chi-squared test to assess
between study heterogeneity and quantified 12
statistics. We considered a p-value of less than
0.05 as statistically significant.

Results

Studies identified
The preliminary search identified 459 citations:
426 citations were excluded based on search of
titles and abstracts of these articles; 33 studies
were selected for full text review; and 15 studies
were excluded as they were follow-up studies of
included trials. Two studies used pooled data
from other trials and one study did not report
any adverse event outcomes and therefore were
excluded (FIGURE 1).

Tasie 1 shows the baseline characteristics of
the patients. Seven RCTs compared combina-
tion DMARD therapies with MTX mono-
therapy, seven RCTs compared TNFi/MTX
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with MTX monotherapy and one trial included
both treatment arms. The disease duration
ranged from less than 6 to less than 36 months
and the follow-up period was between 12 and
24 months. The average Jadad score was 3.93
(range: 2-5).

Withdrawals due to toxicity
All studies reported patient withdrawal due
to toxicity. Both combination arms had more
withdrawals due to toxicity when compared
with MTX monotherapy. In total, 58 out of 511
(11%) patients were withdrawn due to toxicity
in the combination DMARDs arm compared
with 28 out of 505 (6%) patients in the MTX
arm. The fixed effect OR was 2.28 (95% CI:
1.39-3.73). The patient withdrawals due to tox-
icity in patients treated with TNFi/MTX was
102 out of 1160 (9%) and for MTX monother-
apy was 67 out of 1058 (6%). The fixed effect
OR was 1.44 (95% CI: 1.05-1.98). There was

no heterogeneity (Tasie2).

Total adverse events

Four RCTs comparing combination DMARDs
with MTX monotherapy and four RCTs com-
paring TNFi/MTX with MTX monotheray
reported total adverse events. In total, there
were 170 out of 255 (42%) adverse events in
the combination DMARDs arm and 151 out
of 260 (58%) adverse events in the MTX arm.
The random effects OR was 2.76 (95% CI:
0.57-13.30), whereas the total adverse events
were 627 out of 739 (85%) for TNFi/MTX and
609 out of 724 (84%) for MTX monotherapy.
The random effects OR was 1.52 (95% CI:
0.84-2.75).

Serious adverse events
In total, three RCTs reported 40 out of 285
(14%) serious adverse events in patients treated
with combination DMARDs compared with
29 out of 278 (10%) in patients treated with
MTX monotherapy. The fixed effects OR was
1.43 (95% CI: 0.86-2.24). Four RCTs reported
more adverse events in the TNFi/MTX arm
(147 out of 854, 17%) when compared with
MTX monotherapy (85 out of 758, 11%). The
fixed effects OR was 1.66 (95% CI: 1.26-2.20)
(Tasie 2). Tasie 3 shows the number of serious
adverse events reported by systems. The num-
bers of events in each system were rare in all
treatment arms. There were no differences
between the numbers of deaths between either
combination treatment arms when compared

with MTX monotherapy.
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I Serious infections

Four RCTs comparing combination DMARDs
with MTX monotherapy reported rates of seri-
ous infections. In total, there were five out of
365 (1%) cases of serious infections reported in
the combination DMARDs arm and 11 out of
358 (3%) in the MTX monotherapy arm. The
fixed effects OR was 0.46 (95% CI: 0.17-1.24).
Five RCTs comparing TNFi/MTX with MTX
monotheray reported rates of serious infections.
There were 38 out of 1137 (3%) and 25 out of
1029 (2%) cases of serious infections in subjects
treated with TNFi/MTX and MTX mono-
therapy, respectively. The fixed effects OR was
1.35 (95% CI: 0.82—2.24) (TABLE 2).

= Malignancy

Five RCTs comparing combination DMARDs
with MTX monotherapy reported malignan-
cies. In total, there were four out of 393 (1%)
cases and seven out of 388 (2%) cases reported
in the combination DMARDs arm and MTX
monotherapy arm, respectively. The fixed effects
OR was 0.58 (95% CI: 0.18—1.89). Five RCTs
comparing TNFi/MTX with MTX mono-
theray reported malignancies. There were ten
out of 1122 (0.9%) and eight out of 1015 (0.8%)
cases of malignancies in subjects treated with
TNFi/MTX and MTX monotherapy, respec-
tively. The fixed effects OR was 1.15 (95% CI:
0.46—2.93) (TABLE 2).

M Nausea

Three RCTs comparing combination DMARDs
with MTX monotherapy and four RCTs com-
paring TNFi/MTX with MTX monotheray
reported symptoms of nausea. In total, nau-
sea was reported in 66 out of 220 (30%) of
patients in the combination DMARDs arm and
40 out of 221 (18%) in the MTX monotherapy
arm. The fixed effects OR was 2.06 (95% CI:
1.30-3.27). Nausea was reported in 74 out of
341 (22%) patients treated with TNFi/MTX
and 69 out of 349 (20%) treated with MTX
monotherapy. The fixed effects OR was 0.89
(95% CI: 0.61—1.28) (TABLE 2).

 Length of follow-up

We carried out sensitivity analysis by subdivid-
ing the studies according to length of follow-
up. In the combination DMARD group, five
studies had 12 months follow-up and three
had 24 months follow-up. The majority of
studies using TNFi/MTX combination had
12 months follow-up. Only one study had
24 months follow-up (data not shown). The

Preliminary search
identified 459 citations

33 studies selected
for full-text review

15 studies included in
systematic review

Figure 1. Selection of articles.
AE: Adverse event.

sensitivity analysis of combination DMARD
studies showed that patient withdrawals due to
toxicity were significantly higher at 24 months
(OR:2.44;95% CI: 1.28—4.66). There was no
difference at 12 months (OR: 1.87; 95% CI:
0.88-3.94). There were more episodes of nau-
sea in the first 12 months (OR: 3.48; 95% CI:
2.00-6.08) and no difference at 24 months.
It is also interesting that the studies with
12 months follow-up [11.12] both used MTX
and sulfasalazine in combination, suggest-
ing that this regime causes more nausea than
other regimes. It is important to note that the
95% CI intervals are wide and, therefore, it is
difficult to extrapolate from these results.

Discussion

Our systematic review of toxicity of combina-
tion therapies using TNFi/MTX or DMARDs
showed some evidence of increased toxicity when
compared with MTX monotherapy. In early RA
RCTs, there were more patient withdrawals using
combination DMARDs therapy or TNFi/MTX
when compared with MTX monotherapy. More
patients reported nausea when using combina-
tion DMARD:s therapy and there were more
serious adverse events using TNFi/MTX.
However, the total numbers of adverse events,
serious infections, malignancies and deaths did
not differ significantly between the combination
treatment arms and MTX monotherapy arms.
The events reported per system were too rare to
draw definitive conclusions.

Two previous systematic reviews have
reported patient withdrawals due to toxicity
(2.3]. Both supported the findings of our study.
One reported that the numbers and types of
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System

Hepatobiliary

Skin/hair

Neurological

Cytopenia

Lung

Gastrointestinal

Death
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Treatment MTX monotherapy

Studies (n) Cases Total Range %
TNFi/MTX 2 1 341 0-1 0.3
Combo DMARDs 2 7 104 0-5 6.7
TNFi/MTX 0 0 0 0 0
Combo DMARDs 1 1 69 1 1.4
TNFi/MTX 1 1 268 1 0.4
Combo DMARDs 1 0 30 0 0
TNFi/MTX 0 0 0 0 0
Combo DMARDs 1 1 15 1 6.7
TNFi/MTX 1 1 268 1 0.4
Combo DMARDs 0 0 0 0 0
TNFI/MTX 1 4 268 0-1 1.5
Combo DMARDs 2 2 147 0-1 1.4
TNFi/MTX 5 3' 1015 02 0.3
Combo DMARDs 1 1 117 0-1 0.9

Combination therapies

Studies (n) Cases Total Range %
2 3 349 0-3 0.9
3 3 67 1 4.5
2 2 349 0-1 0.6
2 3 39 1-2 77
1 4 274 4 1.5
1 1 28 1 3.6
0 0 0 0 0
2 2 184 1 1.1
2 4 402 1-3 1

1 2 116 2 1.7
2 4 349 1-3 1.1
2 5 114 1-4 4.4
5 21 1122 0-1 0.2
3 2 232 2 0.9

"In the COMET trial, there was one death. The drug allocation is still unmasked and we have therefore excluded this death.
Combo DMARDs: Combination disease-modifying antirheumatic drugs;, MTX: Methotrexate, TNFi/MTX: TNF inhibitors with MTX.

552

short-term adverse events were also similar for
biological and synthetic DMARD:s 3], and the
other found that there were increased patient
withdrawals due to toxicity in the combination
DMARD:s groups but biological therapies were
not included in their review [2]. By contrast, a
recent meta-analysis of MTX monotherapy
showed favorable long-term safety. There was
no evidence of increased risk of mortality and
infections. Assessment for differences in risk of
cirrhosis and malignancy between groups was
also inconclusive [13].

Based on all the available evidence of the
superior efficacy of combination therapies, cur-
rent national and international guidelines rec-
ommend the use of intensive therapies in early
RA [45,101. Our systematic review shows that
in early RA, this intensive approach is justifi-
able. The American College of Rheumatology
guidelines recommend the use of TNFi/MTX
or combination DMARDs as first-line therapy,
whereas the UK guidance is more restrictive
with biological therapy as second-line agents.
We found only one trial that compared these
two regimes directly [14]. This trial did not show
any difference in toxicity between the two treat-
ment arms. Our systematic review carried out
an indirect comparison of these two treatment
regimes by using MTX monotherapy as the
control treatment arm. We considered this to
be the best approach for comparing TNFi/MTX
combinations and combination DMARDs, as
MTX is the most commonly used DMARD. We

Int. J. Clin. Rheumatol. (2010) 5(5)

felt that this standardized the control arm of the
indirect comparison. Both treatment arms had
more patient withdrawals but only TNFi/MTX
had more serious adverse events when compared
with MTX monotherapy. This suggested that
there is more toxicity associated with this regi-
men. We believe this supports the recommenda-
tion from the UK NICE guidance to start with
combination DMARD:s as first-line therapy.
There are several limitations of our study.
There was considerable heterogeneity between
the trials, in particular of studies compar-
ing synthetic combination DMARDs and
MTX monotherapy. Different combinations
of agents were used in different dosages and
different regimes. We specifically focused on
RCTs that used MTX monotherapy as a con-
trol treatment. We considered that this provided
the best approach for comparing combination
DMARDs with TNF/MTX combinations as all
these latter RCTs had MTX monotherapy arms.
We recognized that although the BeST study
used MTX as the initial monotherapy agent,
it did use other agents in subsequent steps of
therapy. However, as this was the only head-to-
head study comparing combination DMARDs
with TNFi/MTX, we felt that it was impor-
tant to include it in our systematic review. Our
study concentrated on reports from original
trials with short follow-up periods (1-2 years).
Adverse events such as malignancy may require
much longer periods of follow-up to detect sig-
nificant episodes. There were also differences

future science group
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in the way adverse events were reported and
therefore it was difficult to compare across the
trials. Although patient withdrawals due to
toxicity is a crude outcome, it is reported in
all studies and therefore we felt that this was
a useful outcome measure to capture. Lastly,
although the majority of trials reported adverse
events, they were not powered to address this.
Therefore, additional toxicity information may
be obtained from large registries with longer
follow-up periods.

In conclusion, combination therapies using
synthetic or biological agents increased patient
withdrawals due to toxicity when compared
with monotherapy. There were more serious
adverse events using biologics with MTX,
whereas nausea was an issue for combination
DMARDs. There were no significant differ-
ences in total numbers of adverse events, serious
infections, malignancies and deaths between
the combination treatment arms and MTX
monotherapy arms. Based on the available evi-
dence, intensive therapies in early RA appear
to be justified.

Future perspective

The treatment of RA continues to evolve.
The number and diversity of biological treat-
ments used continues to expand; they are
given to increasing numbers of patients, and
they are being used in combination with more
DMARD:s. In addition, there is growing inter-
est in using combinations of biologics. All of
these changes are likely to increase the risks of
adverse events. As a consequence biologic regis-
tries and Phase I'V clinical trials, which provide
long-term surveillance data, will have increasing
importance in ensuring risks of adverse effects

do not increase.
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Executive summary

is increasing.

= The use of combination therapies (synthetic disease-modifying antirheumatic drugs or TNF inhibitors with methotrexate [MTX])

= A total of 15 randomized controlled trials comparing combination therapies with MTX monotherapy were found to report adverse
events and toxicity, but there is marked variability in the way these outcomes were reported.

= Combination therapies using synthetic drugs or biologics increased patient withdrawals when compared with monotherapy.

= There were more serious adverse events using biologics with MTX when compared with MTX monotherapy.

= More patients reported nausea when using combination disease-modifying antirheumatic drugs therapy.

= The total numbers of reported adverse events, serious infections, malignancies and deaths did not differ significantly between the
combination treatment arms and MTX monotherapy arm.

= The events reported by systems were too rare to draw definitive conclusions.

= Based on the available evidence, intensive therapies in early rheumatoid arthritis appear to be justified.
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