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SUMMARY One hundred and twenty-six patients
with definite or classical rheumatoid arthritis admit-
ted to hospital between 1965 and 1974 for cytotoxic
therapy were studied for the presence and type of
malignant disease. Each of the cytotoxic treated
patients was age and sex matched to a rheumatoid
arthritis patient admitted to hospital during the same
years but who did not receive cytotoxic therapy.
There was no increase in malignancy in the cytotoxic
treated group over the control group.

* * * * *

The introduction of cytotoxic drugs in the treat-
ment of rheumatoid arthritis (RA) has raised concern
about haematological and other malignancy in these
patients. Since our initial report32 of acute leukaemia
occurring in a patient with rheumatoid arthritis who
was treated with cytotoxic therapy (CT), several
papers have been published documenting the
occurrence of malignancy in cytotoxic treated
patients.20 27 30 127 177 178 196 236

In this paper, we present a retrospective age, sex

and duration of disease matched study of the inci-
dence of malignancy in patients with rheumatoid
arthritis receiving cytotoxic therapy.

Materials and methods

One hundred and twenty-six patients with definite or

classical RA, admitted to hospital between 1965 and
1974 for cytotoxic therapy, were matched by com-

puter for age, sex and duration of disease to a group
of patients admitted to hospital with definite or

classical RA who were not treated with cytotoxic
therapy (table 1). Groups differed in that the
cytotoxic treated group had more active aggressive
disease. Rheumatoid nodules were present in 57 of
the cytotoxic treated patients versus 37 control
patients (p<0 05). The mean rheumatoid factor titre
(latex tube dilution) was 1:282 in the non-cytotoxic

treated patients and 1:970 in the cytotoxic treated
patients (p<0001). Acute phase indices (erythrocyte
sedimentation rate and protein bound hexoses) were
greater in the cytotoxic treated group (table 2).
Patient follow-up from entry into the study was 4*7

TABLE 1 Study population

No Duration of Age at Age at
disease at onset of entry
entry into disease (yr) * into
study (yr) study (yr)

M F M F M F M F

Control RA
patients 41 85 6 3 9-0 50 5 47 7 56 9 56 7

Cytoxic treated
RA patients 41 85 5-6 111 50 1 45 4 55 7 56 4

*Average.

TABLE 2 ESR and acute phase reactants

ESR Wintrobe Westergren
Control 36 6 46 0
CT treated 42 4 62 8

O*OS<p<O 10 p<O*OOl

Protein bound
hexoses (Normal=80-160)

Control 161
CT treated 181 9

p<0001

TABLE 3 Results

Malignant disease Malignant disease
before study following entry

into study

Control Basal cell carcinoma 1 Basal cell carcinoma 3
RA patients Leukaemia 1 Breast carcinoma 3

Breast carcinoma 1 Lung carcinoma I
Cervical carcinoma 1 Carcinomatosis I
Uterine carcinoma 1 Lymphoma I

Cytoxic treated Basal cell carcinoma 2 Basal cell carcinoma 4
RA patients Breast carcinoma 3 Lung carcinoma 3

Colon carcinoma 1 Carcinomatosis I
Rectal carcinoma 1 Stomach carcinoma I
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years for the control group and 4 9 years for the
cytotoxic group. Among the cytotoxic treated
patients, 105 received cyclophosphamide and/or
nitrogen mustard; 17 received one or both of these in
combination with chlorambucil, thiotepa, matho-
trexate or azathioprine; and four received either
chlorambucil, thiotepa or azathioprine alone.

Results

Five control patients and seven cytotoxic treated
patients had malignancies before entry into the study
(table 3). Nine new malignancies developed in the
control patients following entry into the study com-
pared with nine new malignancies in the cytotoxic
treated patients. There was a preponderance of skin
and lung carcinomas in both the control and cytotoxic
treated groups. Acute leukaemia did not occur in the
cytotoxic treated patients, and our initial case report
of acute granulocytic leukaemia32 remains the only
haematological malignancy that occurred in our
patients with rheumatoid arthritis on cytotoxic
treatment. No patient developed bladder carcinoma.

Discussion

Cytotoxic drugs are commonly used in the treatment
of connective tissue disease.20 27 30 32 127 177 178 196 236
Following our initial report, Seidenfeld et al196
described two patients treated with cytotoxic drugs
for rheumatoid arthritis, who subsequently
developed acute leukaemia. Chromosomal abnor-
malities were noted in both patients, and a sidero-
blastic anaemia developed in both patients before the
development of leukaemia. The author suggested
that the onset of sideroblastic anaemia, chromosomal
damage and a markedly decreased ability to form
colonies in marrow culture, were indications for the
discontinuance of cytotoxic therapy.

Pinals1" reported 25 patients receiving azathiop-
rine in the treatment of chronic polyarthritis. Two
patients with rheumatoid disease were found to have
carcinoma of the breast and lung; both were treated
with azathioprine. Pinals proposed that the early
appearance of malignancy suggested that the role of
azathioprine may have been to permit acceleration
of tumour growth rather than to induce malignant
transformation.

Boyle et al20 reviewed the incidence of malignancy
in 27 patients ten years after cyclophosphamide
therapy for rheumatoid arthritis. Three patients had
died, one of adenocarcinoma of the breast. Three
additional solid tumours were identified. One patient
had ductal carcinoma of the breast, another had
adenocarcinoma of the stomach and a third had car-
cinoma of the uterus. There were three squamous cell
carcinomas. Compared to a population of age and sex
matched controls, there was no increased incidence
of malignancy in their patients. However, they noted
that the two carcinomas of the breast approached a
statistically significant increased incidence.

Plotz et al"78 studied 11 patients treated with cyclo-
phosphamide for rheumatoid arthritis. Anaplastic
transitional cell carcinoma of the bladder was found
in one patient with rheumatoid arthritis five years after
stopping a therapeutically successful and uncom-
plicated course of 50 g cyclophosphamide. They
suggested that the development of cystitis and
bladder carcinoma was a strong argument for limited
use of cyclophosphamide in non-malignant
inflammatory rheumatoid conditions.
With the exception of our initial case report, none

of our cytotoxic treated patients developed
haematological malignancy or bladder carcinoma.
Nine patients in the control group and nine patients
in the CT group developed malignancy. Thus, we
have not been able to document an increased
incidence of malignancy in cytotoxic treated patients
with rheumatoid arthritis.
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