LETTER TO THE EDITOR

Severe azathioprine-induced myelotoxicity in a kidney
transplant patient with thiopurine S-methyltransferase-
deficient genotype (TPMT*3A/*3C)
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Thiopurine S-methyltransferase (TPMT) catalyzes methy-
lation of sulfur atoms in thiopurine drugs, e.g. azathio-
prine (AZA). AZA is initially converted to mercaptopurine
in the liver, which is subsequently metabolized by two
enzymes: xanthine oxidase, in the liver and the gastroin-
testinal tract, or alternatively, by TPMT, an enzyme pre-
sent in most tissues, including hematopoietic tissues and
red blood cells (RBCs) [1,2]. There is a large interindi-
vidual variability of TPMT activity, mainly due to genetic
polymorphism. The distribution of enzyme activity is tri-
modal. In Caucasian populations over 90% of subjects
show high TPMT, corresponding to the homozygous
wild-type genotype. Some 10% is heterozygous for TPMT
gene locus and characterized by intermediate activity, and
homozygotes, with two TPMT mutant alleles, have defici-
ent TPMT activity and account for only 0.3% of the popu-
lation [3]. TPMT-deficient patients accumulate very high
concentrations of toxic thioguanine nucleotides (TGNs)
in hematopoietic tissues and suffer from hematopoietic
toxicity (neutropenia, anemia, and thrombocytopenia)
[4]. Tt was revealed that three variant alleles: TPMT*2,
*3A and *3C are responsible for over 95% cases of lower
enzyme activity [5]. This report demonstrates how life-
threatening myelotoxicity was induced in a TPMT-defici-
ent genotype patient at each AZA-exposure.

A 38-year-old man of Caucasian origin from Poland,
70 kg of weight, suffering from severe kidney dysfunction
due to chronic glomerulonephritis underwent allogenic
kidney transplantation from a cadaveric male donor.
Immunosuppressive  therapy included azathioprine
(200 mg on the first day after transplantation, 150 mg/
day for subsequent 9 days and 50 mg/day as permanent
therapy), cyclosporin A (500 mg/day for the first 8 days
and then 350 mg daily) and prednisone (45 mg/day,
gradually reduced to 20 mg after 2 weeks). The patient
was also administered verapamil hydrochloride (240 mg/
day), acetylsalicylic acid (500 mg/24 h), co-trimoxazole
(480 mg/24 h) and cefuroxime sodium (1.5 g/24 h). The
graft started functioning the next day after transplanta-
tion, and the patient was discharged 18 days after the sur-
gery with the following laboratory parameters: creatinine

1.5 mg/dl, BUN 23.4 mg/dl, diuresis 4000 ml, RBC 3.90
T/L, WBC 5.60 G/L. Two months after transplantation,
during a routine visit in a post-transplantation counseling
unit, myelosuppression was detected and the patient was
hospitalized with AZA withdrawal from therapy. During
hospitalization, WBC count reached the lowest value
(1.53 G/L), 4 days after AZA withdrawal; RBC count —
2 days later (2.53 T/L), afterwards the blood cell count
started to normalize, yielding 3.0 T/L (RBC) and 3.40 G/L
(WBC) 2 weeks from hospital admission, then the patient
was discharged. Two weeks later he was hospitalized again,
with suspicion of acute graft rejection, and AZA was
reintroduced to medication (75 mg/day). During hospital-
ization, the ureter stricture was diagnosed as a cause of kid-
ney insufficiency, and the patient underwent reconstructive
surgery. AZA and cyclosporine doses were reduced, but the
patient was diagnosed with severe myelosuppression
3 weeks after AZA reintroduction [RBC 2.80 T/L, WBC
2.61 G/L] and AZA had to be withdrawn again. At this
time WBC count reached the lowest value (1.41 G/L),
6 days after AZA withdrawal. During the next 2 weeks
renal and blood parameters were normalized and the
patient was finally discharged. AZA doses, WBC and RBC
values observed in the course of therapy are given in Fig. 1.
The patient’s laboratory tests for liver function (AST, ALT,
bilirubin) as well as CMV, HBV, HCV and HIV tests were
negative. Now the patient is being administered another
immunosuppressant (mycophenolate mofetil), and the
graft is still functioning 10 years after transplantation.
Moreover, since then he has not experienced any more
incidents of myelosuppression. Genotyping of TPMT was
performed as described elsewhere [6]. The subject was
found to be a TPMT*3A/*3C compound homozygote.

We describe a case of a patient inheriting genetic
TPMT deficiency, treated with standard doses of AZA
who developed severe myelosuppression at each AZA
exposure. Available data suggest that TPMT-deficient
individuals should be treated with 5-15% of standard
AZA dose or AZA should be replaced by other immuno-
suppressants, otherwise it involves severe myelosuppres-
sion [7]. A few cases of TPMT-deficient patients who
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Figure 1 Azathioprine doses, white blood cell (WBC) and red blood
cell (RBC) counts in the course of treatment.

developed bone marrow aplasia during therapy with thio-
purine drugs such as 6-mercaptopurine, 6-thioguanine
and azathioprine have been described before [8-10]. The
case described is the first one where a patient was exposed
to AZA twice, and each time responded with severe myelo-
suppression. Initially he was administered 50 mg/day of
AZA for over 60 days until his WBC decreased to
2.38 x 10°G/L and developed anemia (RBC 2.58 X 10°T/L),
with further bone marrow suppression after AZA with-
drawal lasting 7 days, with the maximum at the fourth
day. Thereafter, the patient developed severe pancytopenia
18 days after AZA reintroduction; it deteriorated further
up to the sixth day after AZA discontinuation and lasted
for three more days. RBC count ranged around 3 G/L
during the period from the first episode of myelotoxicity
and it reached normal values ca. 30 days after final AZA
withdrawal. The fact that the patient was co-administered
acetylsalicylic acid may be of some relevance as many
benzoic acid derivatives inhibit TPMT activity [11]. How-
ever, in the present report a clear coincidence of AZA
administration and severe myelosuppression is documen-
ted. In view of the lack of any other potential factors
which might contribute to the observed myelosuppres-
sion it can be concluded that accumulation of toxic

thioguanine nucleotides in a TPMT-deficient patient was
responsible for the observed bone marrow suppression.
As heterozygous individuals with 1 active TPMT allele are
also at greater risk of thiopurine hematopoietic toxicity
than wild-type homozygotes (~35% vs. ~7%) [12], eval-
uation of TPMT polymorphism in patients treated with
thiopurine drugs should be mandatory in order to opti-
mize therapy.
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