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Combination chemotherapy in rheumatoid arthritis

P M Brooks, A C Schwarzer

Over the past 20 years considerable research has
been carried out on the pathophysiology of joint
destruction in rheumatoid arthritis. Although
the precise primary cause of the disease is not
known, the complex events ofcellular activation,
mediator production, and consequent cartilage
destruction have been elucidated.' There is an
increased realisation among rheumatologists
that early treatment of rheumatoid arthritis with
suppressive agents is essential if cartilage is to
be protected from irreversible damage by the
inflammatory synovitis. Unfortunately, despite
the use of slow acting antirheumatic drugs
(SAARDs), long term studies suggest significant
morbidity and mortality. Mitchell et al followed
up 805 patients with rheumatoid arthritis over a
12 year period and showed that their survival
from the time of diagnosis was about half that of
population controls.4 In that study treatment
with gold and prednisolone did not influence
mortality, except that there was a clustering of
deaths from vasculitis within the group receiv-
ing prednisolone. Similar results have been
shown by other workers."7 Scott et al studied
112 patients with rheumatoid arthritis treated
for 20 years with single SAARDs.7 By 20 years
over half of the patients were either dead (35%)
or severely disabled (19%).

Significant morbidity also occurs in patients
with rheumatoid arthritis.8 9 Pincus et al
showed that over 90% of a group of 75 patients
with rheumatoid arthritis reviewed nine years
after the initial evaluation had significant
impairment of functional ability and that work
disability occurred in 85% of those under the
age of 65 who had been working full time at
disease onset.8 It would seem that the time has
come when we need to ask ourselves exactly
what we are trying to achieve when suppressing
rheumatoid inflammation and why our present
approaches seem to be failing. There are a
number of reasons why long term results of
treatment for rheumatoid arthritis are so poor:
(a) we might not be using appropriate drugs
that really do 'switch off the synovitis; (b)
perhaps we are using them too late-after
irreversible damage has already occurred to
cartilage, which might in itself perpetuate
inflammation; (c) if these drugs do work patients
might not be able to continue taking them for
sufficient periods of time because of side effects;
(d) the disease process might be too complex for
any single agent to deal with.
One of the major problems with the use of

SAARDs seems to be the inability of patients to
continue taking them for long periods of time.
Thompson et al in a retrospective study of 247
case notes, using life table analysis, showed that

about 60% of patients responded to a first or
second SAARD and did so within six months.'0
The response to a third SAARD was as low as
30%, however. Long term (five years or more)
studies of SAARDs in rheumatoid arthritis
suggest that less than 50% of patients are taking
gold, D-penicillamine, sulphasalazine, or anti-
malarial drugs five years after the start."-'5
Patients whose disease was initially controlled
by these agents ceased taking the drugs because
of either the development of side effects or a
flare in disease activity, despite continuation of
the treatment. Furthermore, success with one
course of an SAARD does not guarantee that
the patient will respond to that drug a second
time. In a study of gold treatment Evers
and Sundstrom showed that only 36% of
patients with a good initial response to gold
achieved complete remission with the second
course. 16

Despite the enthusiastic use of SAARDs by
rheumatologists there seems to be no clear
consensus as to whether these drugs really do
reduce the rate of cartilage erosion in the long
term. 17 Some studies have shown a reduction in
the progression of erosions in the short term
with gold,'8 sulphasalazine,20 cyclophos-
phamide,21 and methotrexate,22 23 but, on the
other hand, a number of studies have failed to
show any significant influence of SAARDs on
radiological progression.2426

In view of the poor results with existing
treatment it would seem necessary to rethink
the approach to rheumatoid arthritis. As pointed
out above, rheumatoid arthritis can no longer be
considered a benign disease. The rheumatoid
pannus behaves in a similar fashion to a locally
invasive neoplasm,27-29 showing the need for
earlier and more aggressive treatment. The
argument for early treatment is clear as Brook
and Corbett have shown that in up to 90% of
those patients who develop erosive rheumatoid
disease radiographic changes are apparent in the
first two years.30 The poor long term results in
most clinical studies might reflect delayed
treatment of rheumatoid arthritis initiated after
this critical early period. Many rheumatologists
have now abandoned the traditional 'therapeutic
pyramid', and some even propose reversing this
with a 'step down bridge' approach of combined
drugs, which are stopped sequentially as the
disease is controlled.3' As the pathogenetic
processes of rheumatoid arthritis are so complex
it is extremely unlikely that any single agent will
block all the pathways leading to joint destruc-
tion. It might, therefore, be reasonable to
consider using combinations of drugs, either
simultaneously or cyclically, in a similar fashion
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to the use of immunosuppressive agents in the
treatment of some malignant diseases.
The aim of combination therapy is to improve

efficacy while min mising side effects. By com-

bining drugs with different modes of action, it is
hoped that additive or synergistic effects might
be achieved. Several factors have retarded our

progress in the search for successful com-

binations of SAARDs. Firstly, there is the issue
of toxicity and, in particular, myelotoxicity.
This might have such devastating consequences

that rheumatologists are loath to combine
agents with myelotoxic potential. Secondly, like
many new treatments, these combinations have
been used in patients who have severe disease,
numerous single agents having failed in the
past. Using this approach, we might well select
a subset of patients who are unlikely to respond
to any drug that we offer,24 and the results of
the trial might not reflect the type of responses
that might be obtained if the combinations were

used at an early stage in disease.
There are now increasing numbers of pub-

lished reports illustrating the efficacy of com-

bination therapy in rheumatoid arthritis. Many
of these studies, however, are open, un-

controlled, or retrospective or of short duration
with inadequate patient numbers. McCarty and
Carrera reported the use of a combination of
cyclophosphamide, azathioprine, and hydroxy-
chloroquine in 17 patients with severe refrac-
tory rheumatoid arthritis.32 After a mean follow
up of 27 months five patients had achieved a
complete remission and radiographs showed
recortication of erosions in nine patients. Side
effects were a major problem in this study as the
follow up data showed.33 Although 16 of 31
patients achieved a complete remission after a
mean treatment period of 31 months, four
patients developed neoplasia and only six
patients reported no adverse events. Although
there have been over 30 reports of the use of
combination therapy in the treatment of rheu-
matoid arthritis,34 only three of these were

randomised, double blind studies.33-35
The major randomised studies of combination

therapy in rheumatoid arthritis are summarised
in the table. From these studies it would seem
that some combinations-gold and D-penicilla-
mine, gold and hydroxychloroquine, and gold
and sulphasalazine-are more effective than the
drugs used alone. They were however, fairly
short term studies. In a recent study from our
own group- patients with severe rheumatoid
arthritis refractory to other SAARDs were

treated with continuous prednisolone and
hydroxychloroquine and alternating treatment
periods of one month of methotrexate or
sulphasalazine.42 Significant improvements in
clinical and laboratory variables occurred at
three months but by 12 months the only
parameters which still showed improvement
were the pain score, erythrocyte sedimentation
rate, and the Ritchie index. Half of the patients
had withdrawn by 12 months: half because of
lack of efficacy and half because of side effects.

Carefully conducted clinical trials of combi-
nation therapies used early in an effort to try to
arrest the disease process are clearly required.
Careful attention to clinical trial design43"
should be made and the patients followed'up for
a significant period of time. The mechanism of
action and spectrum of side effects of the drugs
to be used in combination should also be
considered carefully.
Other drugs are available to control different

aspects of joint damage and they should be
considered in any combination therapy. For
example, little attention has been paid to drugs
which might protect cartilage from damage,
such as orgotein,45 glycosaminoglycan poly-
sulphate (Arteparon),40 47 and Rumalon.47 48
Although these studies were carried out in
osteoarthritis, there is evidence to show that
they protect cartilage from breakdown by in-
flammation in some animal models.49 50 As one
of the major aims of treatment in rheumatoid
arthritis should be to protect cartilage these so

called chondroprotective agents should also be
considered as part of the combinations to be
tested in the treatment of rheumatoid arthritis.
We must continue to strive for new approaches
for the treatment of rheumatoid arthritis, in-
cluding the development of antibodies directed
at critical aspects of immune responses, such as
interleukin 2 receptor antibodies,5' anti-CD4
antibodies,52 and antithymocyte globulin.53 We
should also, however, be thinking of different
ways of using drugs we already have in an effort
to stem the tide of inflammatory synovitis.
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Ref Combination Number Results
of patients

Double blind, randomised
35 D-Penicillamine and hydroxychloroquine 56 Combination not as effective as n-penicillamine alone.

More side effects with D-penicillamine
36 Gold and D-penicillamine 45 Combination resulted in earlier response than gold or

D-penicilamine alone
37 Gold and hydroxychloroquine 101 Combination more effective than gold and placebo

Non-blinded, randomised
38 Gold and D-penicillamine, levamisole or 71 D-Penicillamine and gold effective, other combinations

chlorambucil ineffective
39 Methotrexate, cyclophosphamide, and 18 Combination effective. Recortication of erosions

hydroxycholoroquine
40 D-Penicilianine and sulphasalazine 30 Combination more effective than sulphasalazine alone
41 n-Penicillamine and chloroquine 72 No advantage of combination v either drug alone
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