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Allopurinol, utilized in the treatment of gouty arthritis and hyperuricemia, is one of the 
most prescribed medications in general medical practice. Although well-tolerated, 
allopurinol can cause rare and severe adverse reactions, including bone marrow toxicity. 
A 68-year-old man presented to the hospital with severe neutropenia and aseptic 
meningitis. After an extensive workup, allopurinol was determined to be the culprit 
medication causing severe agranulocytosis, and his blood counts recovered upon 
discontinuing the drug. Drug-induced agranulocytosis is a rare but serious adverse 
reaction. Treatment includes supportive care and discontinuation of the offending agent. 

BACKGROUND 

Allopurinol, a commonly prescribed medication for gout 
helps reduce uric acid serum levels by inhibiting the en-
zyme xanthine oxidase. Oxypurinol is the active metabolite 
of allopurinol and is responsible for most side effects. Al-
lopurinol can cause rare and severe adverse reactions in-
cluding Stevens-Johnson syndrome. Bone marrow toxicity 
is an extremely rare but serious side effect of allopurinol. 
We present a patient with severe neutropenia and aseptic 
meningitis related to allopurinol without the presence of 
HLA-B*5801 allele. 

CASE PRESENTATION 

A 68-year-old man arrived at the emergency room after be-
ing found delirious at home. On initial evaluation, he was 
noted to be confused, with tachycardia and hypotension. 
Workup showed severe leukopenia with absolute neutrophil 
count (ANC) of 0.09 x109/L, hyponatremia, acute renal fail-
ure (ARF), lactic acidosis, and elevated creatinine kinase 
(Table 1 ). Further workup showed mildly decreased hemo-
globin, normal platelet count, vitamin B1, and vitamin B12. 
Urine osmolality and urine sodium levels were suggestive 
of hypovolemic hyponatremia. Computed tomography (CT) 
of the head showed a left posterior scalp hematoma related 
to a laceration from a fall, and an MRI brain showed no 
acute intracranial abnormality. CSF analysis showed signif-
icantly increased protein, glucose, red blood cells, and lym-
phocytes with negative culture results. Cryptococcal anti-
gen was negative. Serum blood cultures resulted positive 
for Staphylococcus epidermidis. He was managed in the in-
tensive care unit with aggressive hydration, broad-spec-
trum antibiotics, and vasopressor support. The source of 
bacteremia was suspected to be from cellulitis in his right 
arm, and with aggressive supportive treatment, he showed 
clinical improvement with a resolution of delirium. Despite 
the clinical recovery, his white blood cell (WBC) count con-

tinued to be low, with an ANC of 0.09 x109/L on day 2. 
His peripheral blood smear review showed a significant de-
crease in neutrophils, normochromic red cells, burr cells, 
and morphologically normal platelets (Figure 1 ). 
Upon thorough questioning, the patient mentioned a 

previous hospitalization six months prior with a similar 
presentation. At that time, he was treated for sepsis and 
severe neutropenia and underwent bone marrow aspiration 
and biopsy revealing a normocellular marrow with trilin-
eage hematopoiesis. At that time, he had taken allopurinol 
300 milligrams daily for gout for approximately two months 
and had stopped the medication after discharge. The pa-
tient resumed allopurinol approximately three weeks prior 
to this presentation. On hospital day two, allopurinol was 
stopped, and on day four WBC count started improving to 6 
x 109/L and normal ANC on Day 5 (Table 1 ). A bone mar-
row biopsy was not repeated since the neutrophil count im-
proved with allopurinol discontinuation. Other laboratory 
tests also showed improvement in renal function, creati-
nine kinase, and serum lactic acid. Testing for HLA-B*5801 
allele was negative. 

DISCUSSION 

Agranulocytosis is defined by a neutrophil count less than 
0.5 x109/L. Advanced age is one of the major risk factors for 
drug related agranulocytosis.1,2 The International Agranu-
locytosis and Aplastic Anemia Study (IAAAS) defined drug 
induced agranulocytosis as neutrophil counts less than 0.5 
x109/L and neutrophil counts less than 0.1 x109/L with 
fever or other signs of infection. Since there may be mul-
tiple factors leading to agranulocytosis, the following find-
ings make the index of suspicion high for a particular drug 
to be the etiology: onset of agranulocytosis within seven 
days of initiation of the drug or during treatment, neu-
trophil count increasing to 1.5 x109/L within a month of 
discontinuation of the drug, recurrence of agranulocytosis 
upon reintroduction of the drug and exclusion of other 
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Table 1. Comparison of patients’ laboratory data      

Laboratory data Day 1 Day 5 

WBC (4.0 - 10.0 x109/L) 1.5 6.5 

ANC (1.05 - 6.10 x109/L) 0.09 4.71 

Sodium (136 - 145 mmol/L) 129  138 

Creatinine (0.51 - 0.95 mg/dL) 4.7  1.30 

Lactic acid (<=2.0 mmol/L) 3.8  Normalized on Day 3 

Creatine kinase (20 - 200 U/L) 2270  76 

CSF protein (15 - 45 mg/dL) 104.5  Not repeated 

CSF glucose (40 - 70 mg/dL) 114 Not repeated 

Figure 1. Photomicrographs of a peripheral blood smear.       
Panel A: 10× magnification of blood smear stained using Hematoxylin and Eosin, demonstrating severely decreased neutrophils. Panel B: 50× magnification of the blood smear show-
ing a lymphocyte and burr cells. 

causes of neutropenia including but not limited to congen-
ital causes, chemotherapy, recent infections.3 The true in-
cidence of drug-induced agranulocytosis is unknown. Med-
ications with higher risk of this adverse effect are clozapine, 
sulfasalazine, anti-thyroid medications and penicillamine.4 

Presentation can be varied depending on the drug, but sep-
tic shock-like presentations have been reported. The mech-
anism of agranulocytosis is largely immune mediated such 
as immune-mediated destruction of neutrophils, antibody 
production mediated by the drug and direct toxic effects on 
granulocyte precursors.5,6 

Allopurinol is a relatively safe and effective uric acid 
lowering treatment for gout. Drug reaction with 
eosinophilia and systemic symptoms syndrome (DRESS), 
hepatotoxicity and dermatological reactions have been re-
ported with allopurinol. Hematological side effects are rare 
but aplastic anemia has been reported.7 Serious side effects 
like hypersensitivity are rare and may have a high morbidity 
and mortality (around 9-20%).8 Allopurinol hypersensitiv-
ity is primarily mediated by an oxypurinol-specific T cell re-

sponse.9 One other case of allopurinol-induced agranulocy-
tosis has been reported. The bone marrow aspirate in that 
case was hypocellular without any neutrophils, their pre-
cursors and without nucleated red cells. In contrast, our pa-
tient had normal bone marrow appearance with severe pe-
ripheral neutropenia.10 

The risk factors for allopurinol hypersensitivity include 
concomitant diuretic use, renal impairment, and genetic 
factors like HLA-B*5801 allele, which is more common in 
individuals of Asian descent.11 The risk of developing se-
vere allopurinol hypersensitivity in those with HLA-B*5801 
and renal impairment is estimated to be 18%.12 Our case 
has pathognomonic features of drug induced agranulocyto-
sis. Given that prior discontinuation of allopurinol led to 
normalization of his cell counts and new symptoms began 
after self-reintroduction makes it likely that this presen-
tation was drug-induced. Agranulocytosis has been attrib-
uted to multiple medications, and a comprehensive review 
of patient’s medications should be a priority in patients 
with a low neutrophil count. Table 2  lists the most common 
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Table 2. Non-chemotherapy drugs associated with agranulocytosis      

Antibiotics 
Bactrim 
Cephalosporins 
Ciprofloxacin 
Clindamycin 
Linezolid 
Meropenem 
Metronidazole 
Penicillin 
Piperacillin-tazobactam 
Sulfamethoxazole/trimethoprim 
Teicoplanin 
Tobramycin 
Vancomycin 

Neuro psychiatric medications 
Carbamazepine 
Clozapine 
Levetiracetam 
Quetiapine 
Venlafaxine 

Anti-thyroid medications 
Carbimazole 
Metamizole 
Thiamazole 

Antiviral medications 
Acyclovir 
Valganciclovir 

Other medications 
Non-steroidal anti-inflammatory medications 
Tacrolimus 
Allopurinol 

Cardiovascular medications 
Ticlopidine 
Torsemide 
Spironolactone 

Gastrointestinal medications 
Salazopyrine 
Sulfasalazine 

non-chemotherapeutic drugs with agranulocytosis. Our pa-
tients’ Naranjo drug reaction probability score was 6, which 
is a “Probable” (score 5-8) cause for the adverse reaction. 
Cessation of allopurinol led to significant improvement in 
symptoms and laboratory parameters. The treatment of 
drug-induced agranulocytosis is mainly supportive, includ-
ing discontinuation of the offending agent.13 Granulocyte 
colony-stimulating factor (G-CSF) can be considered to im-
prove neutrophil counts.14 

In conclusion, physicians must be aware of drug-induced 
agranulocytosis, especially when other more common 
causes are eliminated. The presence of HLA-B*5801 allele 
is a known risk factor for severe allopurinol hypersensitivity 
in certain patient populations, and future research may be 
aimed at identifying other risk factors for hypersensitivity 
in individuals without this allele. 
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