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Rheumatoid arthritis

Risk of lymphoma in patients with RA
treated with anti-TNFa agents
J P Franklin, D P M Symmons, A J Silman
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Does anti-TNFa treatment increase lymphoma risk independently
of disease severity?

T

umour necrosis factor (TNF)a, is a
proinflammatory cytokine central to
the pathogenesis of rheumatoid
arthritis (RA). Drugs that block the
action of this cytokine have been shown
to be effective in reducing inflammation
and slowing disease progression in
patients with RA.1 2 TNFa also provides
an essential immune function by promoting a cytotoxic response from T cells
against B cell lymphomas.3 4 This raises
a theoretical concern that agents blocking TNFa may contribute to an
increased risk of such lymphomas,
emphasising the need for long term
safety surveillance of these drugs.
These phenomena need to be considered
against the background that the occurrence of lymphoma in patients with RA
might be associated with disease activity
or severity. If this were so, given the
effectiveness of anti-TNFa agents, it is
possible that their use may actually
reduce lymphoma risk, or at least
counteract any possible increase.
There is good evidence that the risk of
lymphoma is related to RA severity.
Baecklund and colleagues showed,
using a nested case-control study of
patients with RA with lymphoma, that
inflammatory activity was strongly associated with the risk of developing
lymphoma. This association persisted
even after adjusting for differences in
treatment exposure between groups.5
Overall, those patients classified as
having ‘‘high inflammatory activity’’
were 25 times more likely to be diagnosed with lymphoma than those with
‘‘low inflammatory activity’’. Wolfe
published similar data showing a relationship between a high erythrocyte
sedimentation rate and the risk of
lymphoma.6 Thus, any interpretation of
the risk of lymphoma after anti-TNF
treatment needs to take account of this
important source of confounding.

LYMPHOMA RISK IN ANTI-TNFa
TREATED PATIENTS
Several case reports of lymphoma developing after anti-TNFa treatment have
been published. Thus, the Food and
Drug Administration reported 26 cases

after treatment with etanercept or
infliximab, gathered as a part of standard
pharmacovigilance
practices.7
Unfortunately, no denominator data
were available and it is not easy to
determine directly if the rate of lymphoma in the treated patients was any
higher than that of patients with RA in
general.
‘‘The risk of lymphoma is related to
RA severity, but is it greater when
anti-TNFa agents are used’’
The first epidemiological study to
examine that question used the
National Data Bank for Rheumatic
Diseases.8 This study followed up
18 572 patients with RA, of whom,
8614 patients had ever been treated
with a biological drug. Standardised
incidence ratios (SIRs) were obtained
by comparing the number of observed
lymphomas with the number of
expected cases, calculated by applying
the rate of lymphomas in the general
American population to the study
cohort. The investigators found that in
those patients exposed to anti-TNFa
treatments, the risk of lymphoma was
almost trebled. As there was no direct
comparison between the two treatment
groups, the complex relationship
between biological drug treatment,
severity, and lymphoma was not directly
analysed in this study. Interestingly,
given the previously reported increased
lymphoma risk in RA cases overall,9–11
no statistically significant increase in
the occurrence of lymphoma was
detected in those non-biologically treated patients, including those exposed to
methotrexate (MTX).
Against this background, the study by
Geborek and colleagues, published in
this issue,12 is welcome. It examines, for
the first time, the question of whether
use of anti-TNFa treatments increases
the risk of lymphoma independently of
disease severity. A national cohort of
757 Swedish patients exposed to etanercept or infliximab was followed up
for an average of 2 years. Their risk of

lymphoma was compared with that of a
cohort of 800 patients with RA never
exposed to any type of biological drug,
who were followed up for an average of
5 years. SIRs for lymphoma in both
groups were obtained using expected
numbers calculated from the national
rate. The authors showed that the risk of
lymphoma in patients receiving biological drug treatments was about 10 times
greater than that of the comparison
cohort. More relevantly, a direct comparison showed that the hazard ratio for
lymphoma was about 5 for anti-TNFa
treated patients relative to the conventionally treated group. This increase
persisted even after adjusting for differences in baseline Health Assessment
Questionnaire (HAQ) scores, which
were used as a marker of severity.

METHODOLOGICAL ISSUES
A number of methodological factors
need to be considered when designing
and analysing studies to examine this
complex issue, most of which were
acknowledged by Geborek and colleagues in their paper. Firstly, the possibility of confounding by indication—that
is, those with the most severe and active
disease receive the more powerful drugs,
was unlikely to have been fully considered. Although Geborek and colleagues
did make adjustments for the baseline
HAQ score in their analyses, it would
have been preferable to have seen
results after more robust adjustments
for the level and duration of disease
activity.
‘‘Concern about lymphoma in antiTNF treated patients may lead to
earlier detection’’
Secondly, there is the problem of
latency—specifically, a lymphoma diagnosed soon after starting biological drug
treatment might have been present
subclinically before that date. It is
appropriate perhaps to apply an exclusion period, within which any newly
diagnosed lymphoma is discounted,
although the duration allowed is inevitably arbitrary. As an example, however,
in the study by Geborek et al,12 allowing
for a latency of 6 months would reduce
the increased risk from 11.5 to 7.5,
whereas a latency of 12 months would
reduce this further to 2.5.
Thirdly, there is the possibility of a
reversed causality or protopathic bias. It
is known that an apparent increase in
arthritic symptoms in some subjects
may actually be those of a developing
lymphoma.13 If this was not recognised,
the therapeutic response might be a
change to a more aggressive treatment.
Fourthly, there may, in routine practice, be a surveillance bias or screening
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CONCLUSION
The study by Geborek and colleagues is
welcome as it is the first direct attempt
to investigate the relationship between
disease severity, use of anti-TNFa
agents, and risk of lymphoma in
patients with RA. It is currently difficult
to reach a robust conclusion on this
question, which is clearly methodologically challenging. With increasing
recruitment and follow up of such
cohorts, a more definite answer should
be available in the not too distant
future.
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effect. Thus an enhanced concern about
lymphoma in anti-TNF treated subjects
may result in lymphoma being detected
earlier than in patients with RA treated
with conventional agents. As a result,
any lymphomas would be detected in a
shorter time period and as the patients
were followed up for longer, such an
effect would attenuate. It is thus important to ensure that the average period of
follow up for each group (exposed and
non-exposed) is approximately similar,
whereas in the study by Geborek et al
there was indeed a shorter follow up
period in the anti-TNF group.12
Finally, as illustrated by the study it is
difficult to obtain the large treated
population sizes necessary to generate
a sufficiently robust number of lymphoma cases to obtain effect estimates
of risk with reasonable precision.
Geborek et al only detected four cases
of lymphoma and the failure to detect a
significantly raised hazard ratio for the
use of anti-TNFa may be explained by a
type 2 error.
One additional finding of interest in
this study was the failure to detect a
raised incidence of lymphoma in their
unexposed (conventionally treated)
patients, despite detecting an increased
risk of all-site cancers in this population.
This is surprising as the results from
several studies would suggest that a
group of patients with RA severe
enough to warrant treatment with
MTX and other immunosuppressive
drugs would be at an increased risk of
lymphoma.9–11 14–16 Conceivably, therefore, the comparison group was at an
unusually low risk of lymphoma.

