
Introduction:

Schizophrenia is a complex, heterogeneous behavioral, and 
cognitive syndrome characterized by the presence of 
delusional beliefs, hallucinations, and disturbances in thought, 
perception, and behavior.1 The dysregulation of many 
neurotransmitters, including dopamine, serotonin, glutamate, 
and gamma-aminobutyric acid (GABA), results in positive 
(delusion, hallucination, and paranoia) and negative 
(anhedonia, avolition, asociality, and flat affect) symptoms of 
schizophrenia2. Thus, the treatment modalities for 
schizophrenia depend on the modulation of these 
neurotransmitters with antipsychotic drugs. Among them, 
second-generation antipsychotic drugs quickly became a 
first-line treatment for acute and chronic schizophrenia due to 
their preferential side effect profile. Risperidone has 
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demonstrated significant benefits as a first-line treatment for 
the initial episode of psychosis in terms of its effectiveness3. 
However, the common adverse effects of risperidone include 
extrapyramidal symptoms (tremors, rigidity, akathisia, 
dystonia, and tardive dyskinesia), hyperprolactinemia, 
sedation, gastrointestinal effects, and weight gain4. A class 
warning indicates that antipsychotics may lead to blood 
dyscrasias, encompassing leukopenia, neutropenia, and 
agranulocytosis.

Pancytopenia is a hematologic condition characterized by a 
reduction in all three peripheral blood cell lines. It involves 
hemoglobin levels below 12 g/dL in women and 13 g/dL in 
men, platelet counts lower than 150,000 per mcL, and 
leukocyte counts below 4000 per ml (or an absolute neutrophil 
count below 1800 per ml). However, it is essential to note that 
these thresholds mainly depend on age, sex, race, and clinical 
scenarios5. 

This case report highlights a 38-year-old patient who 
presented with pancytopenia due to risperidone therapy for 
schizophrenia, as risperidone causes either leukopenia, 
neutropenia, anemia, thrombocytopenia, or bicytopenia, 
according to available scientific studies. The presented case 
fulfills the criteria for pancytopenia, and the clinical course 
suggests that risperidone is the most plausible cause for this 
effect.

Case:

A 38-year-old gentleman was brought in by the emergency 
medical service due to unstable vitals and drowsiness. His 
blood pressure was 70/40 mm of Hg, pulse was 127 bpm, 
SpO2 was 99% on a face mask, respiratory rate was 30 
breaths/min, and temperature was 102.5 F with chills. His 
presenting complaints included black tarry stool (8 episodes) 
for 7 days, constipation for 5 days, severe abdominal pain for 
3 days, and fever for 1 day (temp max 102.7 F). The patient 
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had perianal pain and had self-medicated with NSAIDs (tab. 
nimesulide 2 tabs) for 3 days. He was admitted to the ICU and 
intubated with a low Glasgow Coma Scale (GCS) score a day 
after. Ultrasonography of the abdomen showed no signs of 
hepatomegaly, splenomegaly, or lymph node enlargement. It 
is noteworthy that the patient had a history of recently 
diagnosed schizophrenia 2 months back and was prescribed 
risperidone 1mg daily. He also had a history of decreased 
appetite and weight loss for 2 months and recurrent UTIs.

Baseline laboratory values showed pancytopenia with WBC 
count 150 cells/mm3, ANC 0.9 cells/mm3, lymphocytes 146 
cells/mm3, monocytes 1.8 cells/mm3, eosinophil 0.0 
cells/mm3, basophil 1.0 cell/mm3, hemoglobin 6.9 gm/dl, 
hematocrit 18.6%, platelet count 13000 cells/mm3. Peripheral 
blood smear showed an impression of pancytopenia. One pint 
of whole blood was transfused. The patient had a continuous 
fever with a maximum of 103.1ᵒ F. He was started with IV 
inotropes, IV Hydrocortisone, broad-spectrum antibiotics (IV 
Meropenem, IV Metronidazole), stress ulcer prophylaxis (IV 
Pantoprazole), and antipyretics (IV Paracetamol).

Clinical Course and Outcome: Although  reversible, gradual 
deterioration was noted despite the stopping of risperidone 
and supportive measures. Despite resuscitation efforts, the 
patient did not survive beyond 6 hours following admission to 
the ICU.

Discussion: 

Schizophrenia is a serious mental condition that involves a 
disconnection from reality, including hallucinations and 
delusions. Medications are the primary approach to treating 
schizophrenia, with antipsychotic medications being the most 
commonly prescribed drugs for this condition.

The primary goal of antipsychotic drugs is to effectively 
manage signs and symptoms at the lowest possible dose using 
different drugs, doses, or combinations. Antipsychotic drugs 
are classified as typical (first-generation) and atypical 
(second-generation) antipsychotics. Typical antipsychotics act 
exclusively as dopamine-2 (D2) receptor antagonists, while 
atypical antipsychotics are characterized by serotonin-2A 
(5-HT2A) antagonists along with potency for serotonin-1A, 
serotonin-1C, histamine-1, alpha1 adrenergic, and 
alpha2-adrenergic receptor blockers6. These antipsychotic 
drugs are often associated with adverse effects. These adverse 
effects can range from mild (e.g., mild sedation or dry mouth) 
to moderate (e.g., akathisia, acute dystonia, weight gain, 
sexual dysfunction) to life-threatening (e.g., myocarditis, 
agranulocytosis)7. Therefore, atypical antipsychotic drugs are 
preferred due to their lower adverse effect profile and higher 
success rate in treating patients with refractory schizophrenia 
and tardive dyskinesia. Among the atypical antipsychotics, 
risperidone is considered the first-line treatment for the initial 
episode of psychosis in terms of effectiveness. However, 
risperidone is associated with well-established adverse 
effects, such as extrapyramidal symptoms, weight gain, 
hyperprolactinemia, and sedation. Few studies have reported 
risperidone-induced reversible leukopenia, neutropenia, and 
thrombocytopenia8,9. Significant hematologic adverse effects 

occur in 1 to 2 instances per 100,000 patients each year10. 
Different mechanisms, such as bone marrow suppression, 
immune-related cell destruction, and direct marrow toxicity, 
have been hypothesized, although a precise understanding of 
the pathophysiologic basis for these hematologic adverse 
effects is lacking11. Additionally, it has been suggested that 
most drug-induced neutropenia is dose-related12.

A recent study by Chen et al. showed that risperidone, but not 
haloperidol, affects the immune functions of mature dendritic 
cells. Risperidone-treated mature dendritic cells have been 
shown to produce TNF-α, which has the potential to cause the 
death of neutrophils13.

In an African adolescent treated for schizophrenia, 
risperidone-associated leukopenia developed 10 days after 
starting risperidone therapy (4 mg/day). The cessation of 
treatment was followed by a normalization of the white blood 
cell differential count, and the rechallenge was positive (2 
mg/day)14.

In another report by Semba J, a 48-year-old man with a history 
of hypertension was admitted to the hospital because of right 
hemiplegia and was started on risperidone (1 mg twice a day) 
because he was exhibiting delirium. Two weeks later, he 
developed thrombocytopenia. His platelets returned to normal 
4 days after stopping risperidone9.

A similar finding was present in a study by Alrahili NM, 
where risperidone-induced pancytopenia was found in a 
14-year-old female who was started on risperidone 0.75 mg 
every night for irritable mood and aggression15. The 
evaluation hinted towards risperidone being the most likely 
cause of pancytopenia in this case15.

In a study by Finkel B, a 40-year-old woman, because of a 
resistant psychotic state and the presence of extrapyramidal 
syndrome, risperidone treatment was started, and 2 weeks 
afterward, it was gradually increased to 4 mg/day in the 
second week. At that time, a blood sample was drawn, and 
risperidone was discontinued because of the emergence of 
agranulocytosis (WBC count=2,400/mm3, neutrophil 
rate=32%)16.

However, our patient was initiated on a low dose of 
risperidone and subsequently developed pancytopenia, as 
evidenced by laboratory panels showing a WBC count of 150 
cells/mm3, absolute neutrophil count of 0.9 cells/mm3, 
lymphocytes at 146 cells/mm3, hemoglobin at 6.9 gm/dl, and 
platelets at 13,000 cells/mm3. Moreover, studies have also 
shown that risperidone may affect iron reserves and inhibit 
iron absorption, potentially leading to anemia17. These 
cumulative mechanisms may have been the cause of 
pancytopenia in our patient, as there were no known 
documented risk factors that could have caused the 
pancytopenia.

Furthermore, nonsteroidal anti-inflammatory medications 
(NSAIDs) inhibit platelet cyclooxygenase, preventing 
thromboxane A2 production. These medicines cause systemic 
bleeding by inhibiting thromboxane-dependent platelet 
aggregation and hence increasing bleeding time17. Our patient 
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was taking nimesulide, a NSAID for pain management which 
may also play an important role in thrombocytopenia but it 
lacks the evidence that it might cause the pancytopenia. 
Haematopoietic adverse effects such as thrombocytopenia 
following ibuprofen ingestion is <1%18. Very rarely has 
nimesulide been associated with thrombocytopenia.  

This case report holds significant importance in this regard, as 
reports of risperidone-induced pancytopenia are very rare or 
under-reported. In this case, the patient was diagnosed with 
Schizophrenia just 2 months before and was started on 
risperidone. The patient has no personal or family history of 
hematological disease. The clinical evaluation and blood 
workup were not significant for alternative causes. Hence, we 
considered that Risperidone was the most likely cause of the 
patient's pancytopenia. No significant studies are available 
signifying pancytopenia due to risperidone alone, as it may 
cause either leukopenia, neutropenia, anemia, 
thrombocytopenia, or bicytopenia.

Continuing research into the mechanism of antipsychotic 
drug-induced blood dyscrasias alone or its drug interaction 
with the NSAIDS may further enhance safe day-to-day 
practices.

Limitations of the study: 

Bone marrow analysis could not be performed. Additionally, 
we could not follow the response after stopping the 
medication, as the patient's clinical course resulted in his 
immediate demise.

Conclusion:

This case report could be useful for clinicians working in 
outpatient and inpatient settings to prompt follow-up with 
routine blood tests, especially CBC, in patients under 
risperidone therapy. Patients should also be educated about 
potential side effects like pancytopenia, although it occurs 
rarely. To determine if the recommendations need to be 
revisited, additional research on the risperidone adverse effect 
profile will be awaited.
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