Pancytopenia related to azathioprine in rheumatoid
arthritis
M E C JEURISSEN, A M Th BOERBOOMS, AND L B A VAN DE PUTTE
From the Department of Rheulmatology, University Hospital Nijinegen, The Netherlanids
SUMMARY Two patients with rheumatoid arthritis developed pancytopenia during treatment
with azathioprine 100 mg daily. In one patient this side effect occurred after three weeks, in the
other after eight weeks of treatment. Rapid fall of platelets in one patient necessitated platelet
transfusion. In the other patient additional treatment with allopurinol was probably responsible
for the toxic effect. Haematological side effects of azathioprine are discussed.
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had to be discontinued twice owing to dermatitis. In
August 1985 this drug had to be stopped permanently on account of leucopenia (2-4x 109/1) and
thrombocytopenia (60x 1)"/Il). Other abnormal
laboratory findings were a positive antinuclear
antibody (ANA) test and on immunoblotting weak
ainti-Sm and antihistone antibodies. Physical
examination was normal and there were no signs of
active arthritis. Drug induced systemic lupus erythematosus was suspected. and she was treated with
prednisone for several months.
Because of active erosive RA involving wrists,
knees, and proximal interphalangeal joints of the
hands treatment with azathioprine 100 mg daily was
started on 12 February 1987. Except for indomethacin 150 mg daily she took no other drug. Three
weeks after starting azathioprine RA activity was
diminished. Blood tests showed leucopenia of
1*6x109/1 and thrombocytopenia of 78x 109/1.
Azathioprine was immediately stopped. Five days
later the platelet count fell to 27x109/1. Petechiae
developed on her legs and she was admitted to
Case reports
hospital. Examination showed little RA activity.
Laboratory findings were erythrocyte sedimentation
CASE I
rate (ESR) 60 mm/lst h, haemoglobin 90 2 g/l,
A 36 year old woman was diagnosed as suffering platelets 18x109/1, leucocytes 1 8x109/I with 47%
from seropositive RA in November 1974. Besides granulocytes. Mean corpuscular volume (MCV) was
non-steroidal anti-inflammatory drugs she was 81 fmol/l, reticulocytes 0-2%. Except for a positive
treated successively with hydroxychloroquine, gold ANA test and anti-double-stranded DNA (antithioglucose, and D-penicillamine. D-Penicillamine dsDNA) of 57 U/l (normal less than 20 U/l), other
laboratory tests, including lactic dehydrogenase,
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Coombs', antibodies to platelets and granuloCorrcspondencc to Dr M E C Jcurisscn. Depairtnent of Rheumacytes, complement, and immunoblotting, showed no
tology. Univcrsity liospital Nijmegcn. Gccrt Grootcplcin Zuid 8.
abnormalities.
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Azathioprine has been extensively used for more
than 20 years in the treatment of patients with
rheumatoid arthritis (RA) who are unresponsive
or react with side effects to gold salts or Dpenicillamine, or both. At a dosage of 1-5-2-5
mg/kg/day the toxic reactions of azathioprine are
moderate and limited mainly to gastrointestinal and
mild haematological complications.'2
Pancytopenia in relation to this drug is a rare side
effect. So far, 18 cases of pancvtopenia during
azathioprine treatment used for a variety of diseases, given in different dosages and in combination
with different other drugs, have been reported
wor-Id wide.3 Detailed descriptions of these cases are
mostly lacking.
We report two patients with rheumatoid arthritis
who developed pancytopenia while receiving
azathioprine 1(X) mg daily. In one patient platelet
transfusion was necessary because of severe thrombocytopenia. The pancytopenia disappeared in both
patients after azathioprine treatment was stopped.
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HLA analysis was A2 A28 B15 Bw4 Bw6, DRi.
DOw1. A bone marrow biopsy showed a hypocellular marrow with a shift of the myeloid series towards
immaturity. Megakaryocytes were absent and the
erythroid precursors were partly megaloblastic.
The pancytopenia was considered most probably
to be related to azathioprine. From the first day in
hospital indomethacin was also stopped. Treatment
with prednisone 60 mg daily was started and reduced
in 10 days to a 5 mg maintenance dose. Two days
after admission platelet transfusion was necessary
because of

a

rapid fall of the platelets to 4x109/1.
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negative. At this time she felt well. Her oiiIx
treatment being prednisone 5 mg daily.
CASE

2

suffering from
He was then
treated successively with hydroxychloroquine and
gold thioglucose. Because of a recurrent duodenal
ulcer he received a maintenance dosage of cimetidine 400 mg daily. In January 1985 hyperuricaemia
and nephrolithiasis from urate calculi were detected,
and treatment with allopurinol 100 mg daily
started. One year later he was admitted to hospital
because of active RA involving wrists, knees,
proximal interphalangeal and metacarpophalangeal
joints of the hand. Subcutaneous nodules were
present. Abnormal laboratory findings were ESR 81

A 68

year

old

man was diagnosed as
in January 1976.

seropositive RA

was

Otherwise there were no other problems. The
lowest value of the leucocytes was 1 4x 109/l and of
haemoglobin 75-7 g/l (Fig. 1).
After three weeks in hospital the patient was
dismissed with a haemoglobin of 90-2 gil, reticulocytes 4 5%, leucocytes 2 7x 109/l, and platelets mm/lst h, haemoglobin 114 3 gil, creatinine 118
173x i09/1. Later a marrow biopsy specimen was itmolil, and a creatinine clearance of 70 ml/min.
completely normal and anti-dsDNA was repeatedly Treatment with azathioprine 100 mg daily was
started. In addition to allopurinol and cimetidine,
the patient had taken indomethacin 125 mg daily for
Hb (gil)
several
years. At the end of February 1986 a
hospitalisation _
|
haemoglobin (82.1 g/l) occurred without
declining
120- ;_
melena or positive benzidine reaction. Values of
leucocytes and platelets were normal. Gastroscopy
90
showed superficial erosions in the bulbus. Two
weeks later the patient was readmitted with pancyI
topenia. Physical examination was unchanged.
Laboratory results were as follows: ESR 122 mm/lst
h, haemoglobin 69-2 g/l, MCV 90 fmol/l, reticulocytes 0. 1%, platelets 5(x 109/1, leucocytes 28Xx 109/l
with normal differential cell count. Renal function
was unchanged. Other laboratory values were normal, including iron, folic acid, and vitamin B1-,.
Bone marrow biopsy showed only a decreased
number of megakaryocytes. After discontinuation
of azathioprine, allopurinol, and indomethacin the
counts of leucocytes and platelets returned to
normal in two weeks. Two units of packed red blood
cells were administered. Because of active RA
azathioprine was restarted three weeks after admission at a dosage of 50 mg but now without
allopurinol. Daily blood tests were performed. The
dosage was increased after one week to 100 mg, but
the drug had to be discontinued owing to isolated
thrombocytopenia of 107x 109/1. As the RA activity
persisted, prednisone 10 mg daily was started and
the platelet count became normal within one week.
Discussion
Fig. 1 Haematological changes during azathioprine and
indomethacin treatment in patient 1. (V =one unit of
platelet transfusion.)

These two patients with RA developed pancytopenia induced by azathioprine. Bacon et al have
reported two patients with this serious side effect.4
They emphasised in one patient the possible addi-

tional role of allopurinol. In our second patient also
allopurinol probably played a part in the development of pancytopenia.
Azathioprine is an imidazole derivative of 6mercaptopurine with immunosuppressive and antiinflammatory effects. Its mode of action is based on
incorporation of a false purine, leading to alteration
and inhibition of the purine, DNA, and RNA synthesis. Haematological side effects of azathioprine
are dependent on the dosage. When the usual dosage
(1-5-2-5 mg/kg/day) is given the interval before
maximum bone marrow suppression is about two
weeks.5 We found the same interval in patient 1.
Leucopenia is the most frequent haematological
complication of azathioprine treatment. In published reviews about this adverse drug reaction in
patients with RA the incidence of leucopenia
ranges from 11 to 14.5%.1 2 Agranulocytosis within
one week of azathioprine administration is very rare
and possibly an idiosyncratic reaction. Other
haematological changes are thrombocytopenia,
anaemia, and macrocytosis. Thrombocytopenia is
an uncommon side effect reported in 0O8-4/8% of
cases.' 2 It rarely develops without leucopenia. In
our second patient isolated thrombocytopenia developed two weeks after restarting azathioprine.
Pure red cell aplasia induced by azathioprine is a
very rare adverse reaction. It reflects a selective
toxic effect of azathioprine on erythropoiesis.67
Macrocytosis has been reported in transplant
recipients and ascribed to interference with DNA
synthesis.7-9 It is unrelated to the metabolism of
folic acid or vitamin B12, or both. In our patients we
could not find a significant alteration in the MCV. In
the second patient a declining haemoglobin concentration occurred two weeks before the leucopenia
and thrombocytopenia. When the negative result of
the gastroscopy and the laboratory values are
considered the anaemia appears to be related to
azathioprine.
In the case of patient 1 the general practitioner
had not brought to our notice the haematological
changes (leucocytes 3-3x 109/l, platelets 123x i09/l)
a week before she visited us. At that time we could
have discontinued or diminished the dosage. An
additional toxic effect of indomethacin on the bone
marrow was unlikely because she had taken that
drug for many years. In retrospect, owing to the
absence of megakaryocytes from the bone marrow
and the absence of antibodies to granulocytes and
platelets, the indications for administering high
dosage prednisone were debatable. As she had
developed leucopenia and thrombocytopenia while
taking D-penicillamine in the past she may have
been predisposed to bone marrow suppression due
to different drugs.

There are several reports of pancvtopenia due to
the combination of azathioprine and allopurinol,'1
as occurred in patient 2. Azathioprine is rapidly
converted to 6-mercaptopurine. The major metabolite of 6-mercaptopurine, 6-thiouric acid, is excreted
in the urine. The enzyme xanthine oxidase is
responsible for this oxidation. Allopurinol inhibits
this enzyme and so administration of azathioprine
together with allopurinol gives rise to an increased
6-mercaptopurine blood concentration, which can
induce bone marrow toxicitv. If it is necessary to
administer both drugs it is advisable to reduce the
usual dose of azathioprine by about 75%.'? In
patient 2 this rule was unfortunately not applied.
Finally, when azathioprine is prescribed, close
clinical and laboratory controls are necessary. Increased toxicity due to additional drugs has to be
considered. Fortunately, both these patients recovered completely from this rare but dangerous
adverse reaction to azathioprine.
We wish to thaink Mrs Matrion J.lnsscn for hcr cxcellent secretarial
help.
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