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Azathioprine is commonly used as immunosuppressive therapy for various inflam-
matory diseases including chronic glomerulonephritis. Myelosuppression is a
common side effect of azathioprine, resulting in the need for dose reduction.
However, severe pancytopenia or alopecia is not often encountered. Here, we
report a case of severe myelosuppression, and alopecia totalis that occurred after
azathioprine treatment in a patient with IgA nephropathy. A 10-year-old boy with
IgA nephropathy was treated with oral deflazacort and later with azathioprine.
After 4 weeks, the patient complained of hair loss, and despite a dose reduction in
azathioprine, he developed bone marrow suppression and alopecia totalis in two
weeks. The blood indices and alopecia of the patient had returned to normal after
azathioprine withdrawal and 3 consecutive doses of granulocyte colony-stimula-
ting factor. We suggest that physicians remain vigilant to the side effects of aza-
thioprine. Unusual hair loss after azathioprine treatment might suggest a defect
in the metabolism of the drug, warranting the discontinuation of azathioprine to
prevent more severe side effects.
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Introduction

Azathioprine (AZA) is a purine analog that is widely used as an immuno-
suppressive drug in many medical conditions such as rheumatoid arthritis,
inflammatory bowel disease, vasculitis, chronic hepatitis, glomerulonephritis
and the prevention of rejection of solid organ transplants. It is a cytotoxic pro-
drug which interferes with DNA synthesis and inhibits the proliferation of
rapidly growing cells. The most common adverse events of AZA are nausea,
vomiting, malaise and myelosuppression”. Less frequent events are hepato-
toxicity, pancreatitis and alopecia. Up to 5-25% of patients who used AZA
experienced side effects including severe myelosuppression, which might
lead to life-threatening infection”. Thiopurine methyltransferase (TPMT)
inactivates the toxic products of azathioprine metabolism, and the TPMT
activity varies greatly between individuals”. Those with defective TPMT are
at risk of suffering from the toxic effect of AZA. While many cases have been
reported showing that severe bone marrow suppression as a side effect of
AZA was associated with a deficiency in TPMT function in Europe”, severe

side effects in patients with normal TPMT function have been commonly
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reported in East Asia”.

Here, we report a case of AZA-induced severe myelo-
suppression and alopecia in a child with IgA nephropathy
(IgAN).

Case report

A 10-year-old boy presented with persistent proteinuria
and hematuria detected by a school urine screening. Based
on renal biopsy findings, the patient was diagnosed with
IgA nephropathy Hass class IV. He was treated with defla-
zacort for two weeks, and then, AZA was given at an initial
daily dosage of 25 mg (0.8 mg/kg) and increased to 50 mg
(1.6 mg/kg) per day two weeks after the initial visit. When
the patient had taken AZA for 4 weeks, he started to com-
plain of hair loss. Suspecting a side effect of the AZA, the
dosage of the AZA was reduced to 25 mg per day. Two
weeks after the dose reduction (six weeks after he started
AZA), the patient visited the emergency center with fever
for two days. He also had a sore throat and mild cough. His
vital signs were as follows: blood pressure, 101/59 mmHg;
pulse rate, 114 beats/min; respiratory rate, 20 breaths/min,
and body temperature, 39.6 C. On physical examination,
alopecia totalis (Fig. 1) was observed as well as two slightly
hypertrophic tonsils. His lung sound was clear without
chest retraction or crackle. He had pancytopenia with a
hemoglobin count of 8.4 g/dL, a white blood cell count of
640/uL, a platelet count of 16K/pL, and an absolute neu-
trophil count of 53/uL. The serum concentration of C-
reactive protein was 6.01 mg/dL (reference, 0-0.5mg/dL).
The urinalysis showed a positive result for albuminuria and
hematuria with 50-99 erythrocytes/high power field (HPF)
and an urine protein/creatinine ratio of 0.39 (mg/mg).
Other laboratory results were unremarkable with a blood
urea nitrogen of 8 mg/dL, a serum creatinine of 0.56 mg/
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dL,an AST of 14 IU/L,and an ALT of 11 IU/L. A bone mar-
row biopsy was not done.

Myelosuppression was not a typical symptom of IgAN
and there were no other suspected medications (deflaza-
cort, omega-3, enalapril) for a cause of myeosuppression
except AZA. Suspecting a diagnosis of AZA induced neu-
tropenia and complicating infection, the empirical anti-
biotics piperacillin and tazobactam were administered,
and the AZA was discontinued. His fever subsided within
two days, and no pathogen was identified in the blood cul-
ture or urine culture. Pancytopenia was managed with an
injection of granulocyte colony stimulating factor and a
transfusion of platelet and red blood cells. With the dis-
continuation of AZA, his hair loss was halted. He was dis-
charged after 12 days of antibiotics treatment with a leu-
kocyte, hemoglobin and platelet count of 3,130/uL, 7.9 g/
dL and 80K/uL, respectively, (Fig. 2). Meanwhile, his pro-
teinuria disappeared with a urine protein creatinine ratio
0f0.13 (Table 1).

Later, a genetic analysis showed that the TPMT genotype
was homozygote wild type. Now, the patient has been fol-
lowed for one year at an outpatient clinic, and his laboratory
findings have been normal including urinalysis taking
onlylosartan.

Discussion

The patient in this case report was prescribed AZA for
IgAN and experienced severe complications. AZA has
been used in patients with severe IgAN, often along with
steroids, as in our case. Reports on adverse events of AZA
in patients with IgAN are few; on the other hand, there are
many reports on myelosuppression after AZA in patients
with other autoimmune diseases, such as inflammatory
bowel disease and systemic lupus erythematosus (SLE);

Fig. 1. Alopecia involving whole scalp after azathioprine treatment.
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Glinzler et al. reported that six out of 73 SLE patients re-
ceiving AZA developed leukopenia and required a dose
reduction or discontinuation of the medication. Three of
these patients had reversible pancytopenia, and two tole-
rated the reduced AZA dose. In patients with inflammatory
bowel disease, pancytopenia was reported in 0.4-2% of the
cases treated with AZA”. In our case, myelosuppression
was detected 45 days after introduction of AZA. Similarly,
myelosuppression has been reported to occur within 8 to
70 days after AZA is administered. Rarely, late myelosup-
pression has also been reported to occur within 11-27 weeks
of AZA treatment or even in 11 years in one case”. Our
maximized AZA dose was 1.6 mg/kg, which is a similar
dose compared with other cases experiencing myelosup-

pression. Javier P. Gisbert et al. reported clinical reviews of
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thiopurine induced myelotoxicity in patients with inflam-
matory bowel disease. In this review, the author reviewed
66 studies (8,302 patients) and median AZA doses were
reported from 1.3 mg/kg to 3 mg/kg”.

In our patient, myelosuppression was recovered 16 days
after withdrawal of AZA. The time needed for normaliza-
tion of myelosuppression after AZA withdrawal is variable
ranging from 1 week to several month, regardless of genetic
mutations'™"”, After oral administration, AZA is converted
non-enzymatically to mercaptopurine (MP) and then un-
dergoes a complex metabolism by three competitive en-
zymes:; xanthine oxidase metabolizes MP into 6-thioruic
acid; TPMT metabolizes MP into inactive 6-methylmer-
captopurine, and hypoxanthine-guanine phosphoribosyl-
transferase anabolizes MP into 6-thioguanine (6-TGN),
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Fig. 2. Time course of the patient’s WBC, hemoglobin and platelet levels in relation to the start and

discontinuation of azathioprine (AZA) treatment.

Table 1. Laboratory Finding During Hospital Stay

During hospital stay

Parameter o = 5 i I 5
Day-59*  Day-45 Day -35 Day 1 Day 3 Day 6 Day 8 Day 11 Day 16
Hemoglobin (g/dL) 114 121 11.8 84 93 89 83 79 9.7
White blood cell (/ul) 4,960 9,940 6,860 640 840 2,530 1,610 3,130 3,540
Absolute neutrophil count (/ul) 2,579 7,187 3,903 77 8 0 349 551 1,429
Platelet(x10°/uL) 243 339 279 16 61 27 56 80 108
Urine protein/creatinine ratio 0.28 139 0.56 0.39 0.68 0.13 0.22
Urine red blood cell (/HPF) >100 >100 30-49 50-99 10-19 >100 1-4

*The day steroid therapy was started.

"The day AZA (25 mq per day) was started.

“The day dose of AZA (50 mq per day) was inceased.
*At the time of admission due to neutropenic fever.
"Days filgrastim 225 mcg were given.

‘At the time of discharge.
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which is responsible for the cytotoxic and immunosup-
pressive properties'”. Therefore, TPMT is an important
enzyme that reduces the cytotoxicity of AZA to inactive
metabolites. If TPMT activity is reduced, MP would prefe-
rentially be metabolized into 6-TGN. In fact, a decrease in
the TPMT activity is known as a predisposition to bone
marrow suppression'” reported in Europe and Middle east
Asia®". The US Food and Drug Administration (FDA) re-
commends genetic testing for TPMT before using azathio-
prine. Patients heterozygous for a nonfunctional TPMT
allele are recommended AZA with a reduced dose. A dra-
stically reduced dose, or alternative nonthiopurine immu-
nosuppressant therapy is recommended for patients ho-
mozygous for nonfunctional TPMT alleles™. On the other
hand, in East Asia, TPMT levels have been reported to be
normal in most patients who experienced myelosuppres-
sion after AZA, asin our case.

Recently, AZA-induced early leukopenia in Korean and
Japanese studies has been reported to be associated with
the Nudix hydrolase 15 (NUDT15) c¢.415C>G variant™>'.
While the direct role of the NUDT15 gene in thiopurine
metabolism is uncertain, the knockdown of the NUDT15
gene significantly promoted the degradation of prolifera-
ting cell nuclear antigen and inhibited DNA synthesis and
cell cycle progression'”. Interestingly, all three patients with
the NUDT15 ¢.415C>G variants reported by Lee Y] et al.
suffered from AZA-induced leukopenia and alopecia to-
talis”. Unfortunately, NUDT15 genotyping was not done
in our case. Furthermore, since studies on NUDT15 geno-
typing were performed to patients who had already ex-
perienced myelosuppression, there is no consensus on dose
reduction after NUDT15 genotyping™'®.

While AZA has been used for a long time as well as widely
in various diseases, severe side effects as seen in our case
are not rare. Therefore, careful monitoring of blood cell
counts after AZA administration is advised. Interestingly,
in East Asia, the NUDT15 variation seems more relevant
than the TPMT variation in Europe, and severe hair loss
was reported in the NUDT15 ¢.415C>G variants. Thus,
the unusual hair loss after AZA administration might
suggest a defect in NUDT15 or other metabolizers of AZA
warranting the discontinuation of AZA. If available, geno-
typing before prescribing AZA might be helpful to prevent
severe side effects.
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