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Cannabis-Induced Pancytopenia
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P ancytopenia is an important clinical-hematologic
entity in which all 3 major elements of blood lineage,
namely red blood cells, white blood cells, and platelets, are
decreased in number. Pancytopenia results from several
disease processes either primarily or secondarily involving
the bone marrow.! Cannabis is derived from Cannabis sativa.
Its active compound is known as cannabinoid (CB).2 CB
ligands bind with specific G-protein-coupled receptors, ie,
CB1 and CB2, and influence the central nervous and blood
cell lineage (immune system) systems, respectively.? There
has been a dearth of studies addressing the morbid effects
of cannabis abuse on the hematopoietic system. We report a
rare case of cannabis-associated pancytopenia.

Case Report

A 27-year-old man presented to the emergency
department with altered mental status and cannabis
overdose. He gave a history of weakness and breathlessness
for the past few weeks. He reported a daily intake of 10-12
joints of cannabis for the last 7 years. Except for cigarette
smoking for the last 14 years, intake of other substances or
drugs was denied. Past medical, surgical, and family history
was insignificant.

On physical examination, his vitals were stable,
and pallor was present, with no stigmata of bleeding,
lymphadenopathy or hepatosplenomegaly, or sensory-
neural deficits. The initial biochemistry results revealed that
all of his cell counts were low (Table 1). Liver, renal, and
thyroid functions were within normal limits. Bone marrow
biopsy revealed hypocellular marrow with normal myeloid:
erythroid ratio with no malignant cells or megaloblastic
changes. Other tests including viral serology and metabolic
and autoimmune profile, which was done to identify
known causes of pancytopenia, were negative. Specific
investigations for pancytopenia like immunophenotyping,
serum electrophoresis, flow cytometry (CD55, CD59),
and serum prostate-specific antigen were not conducted.
Neuroimaging results were normal. He was started on 2
whole blood transfusions, and a repeat complete blood
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Table 1. Serial Complete Blood Count of the Patient

After After 1
After First Second Month of
Day of Blood Blood Cannabis
Variable Admission Transfusion Transfusion Abstinence
Hemoglobin, g/dL 24 3.0 47 10.5
Total leukocyte count, 1,630 6,260 9,700 11,890
million/mm?3
Neutrophils, % 18 56 66 68
Lymphocytes, % 78 42 26 22
Monocytes, % 03 02 07 07
Eosinophils, % 01 00 01 03
Basophils, % 00 00 00 00
Red blood cell count, 0.58 0.78 1.16 3.30
million/mm?3
Platelet count, 103/uL 10 24 68 150
Red cell distribution 17.80 304 31.0 13.10

width coefficient of
variation, %

count was conducted. He was discharged at his request, citing
family issues.

After discharge, the patient did not comply with oral
hematinics. He relapsed, abusing cannabis for 15 days, and
subsequently presented to the outpatient department. His
laboratory investigations revealed hemoglobin: 6.6 g/dL, total
leukocyte count: 7,740 million/mm?, red blood cell count:
2.14 million/mm?, and platelet count: 72x10%/pL. The patient
was started on relapse prevention therapy. His cell counts
subsequently increased, and remission of pancytopenia was
achieved in the subsequent 3 weeks.

Discussion

The patient had a history of cannabis dependence
syndrome for the last 7 years. Investigations ruled out all
potential causes of pancytopenia: metabolic, infectious,
autoimmune, or malignant. During the short hospital stay,
the patient improved gradually with each blood transfusion,
but a drastic improvement in cell counts was seen after just 1
month of abstinence from cannabis, even though the patient
was noncompliant to the given treatment. After relapsing, the
patient again succumbed to pancytopenia and improved with
abstinence, achieving normal cell counts in just 3 weeks. The
Naranjo Adverse Drug Reaction Probability Scale’ revealed
a score of 8 (probable for adverse drug reaction). Various
prescription drugs have been known to cause bone marrow
suppression leading to pancytopenia, but the literature remains
scarce with regard to illicit drugs causing pancytopenia. The
anecdotal data regarding tetrahydrocannabinol leading
to bone marrow suppression and disturbed maturation of
erythrocytes and monocytes have been extrapolated from
preclinical studies.*® Interestingly, CB2-mediated attenuated
ischemic injury due to reduced mobilization of neutrophils
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has beén reported in mice.> Two case reports®’” found an
association between chronic synthetic cannabinoid abuse
and thrombocytopenia. Guzel and colleagues® reported
an association between long-term cannabis use and
subthreshold deterioration of hematopoietic cells in 40
patients. CB-associated pancytopenia could possibly be due
to its modulating property (studied in vivo) of the key cell
signaling system involved in cell proliferation.’

Conclusion

In light of the rapidly shifting landscape regarding the
legalization of cannabis for medicinal and recreational
purposes and the perception of cannabis being a harmless
pleasure, we present a case in which cannabis had deleterious
effects on the hematopoietic system. Our report emphasizes
that physicians must be vigilant about such effects when
treating patients with cannabis use disorders.
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