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Introduction

Pancytopenia is not a disease entity in itself but a
manifestation of diverse pathological processes
affecting the hematopoietic system. It is defined by the
concurrent reduction of red blood cells, white blood
cells, and platelets in the peripheral blood.!

The underlying etiologies can be broadly categorized
into bone marrow failure syndromes, increased
peripheral destruction, and sequestration in an
enlarged spleen.2

Bone marrow failure syndromes include aplastic
anemia, where hematopoietic stem cells are destroyed
or inhibited, often due to autoimmune mechanisms,
drugs (e.g., chloramphenicol, carbamazepine),
radiation, or idiopathic causes.26

Hematologic malignancies such as acute leukemia or
myelodysplastic syndromes lead to marrow infiltration
by abnormal blasts or dysplastic hematopoiesis,
suppressing normal cell production.?

Pathophysiology

In aplastic anemia, the marrow becomes hypocellular,
with a marked reduction in hematopoietic cells, often
replaced by fat. It may occur secondary to toxins, viral
infections (e.g., hepatitis viruses, parvovirus B19), or
autoimmune disorder.2

In contrast, leukemias and lymphomas can produce a
hypercellular marrow filled with malignant cells that
disrupt normal hematopoiesis. 3

Nutritional deficiencies, such as vitamin B12 and
folate, impair DNA synthesis and lead to megaloblastic
anemia with pancytopenia.®

Chronic infections like HIV and tuberculosis can either
directly invade the bone marrow or trigger systemic
inflammation, suppressing marrow activity. 3

Hypersplenism, as seen in liver cirrhosis or certain
hematologic diseases, causes sequestration of all
blood cell lines within the spleen.2

Diagnosis

A systematic diagnostic approach is essential. Initial
investigations include a CBC, which typically shows
low hemoglobin, leukopenia, and thrombocytopenia. 1

The peripheral blood smear provides morphological
clues macrocytosis, hypersegmented neutrophils, or
blasts. Reticulocyte count indicates marrow activity,

being low in marrow failure and elevated in peripheral
destruction-'4

Bone marrow aspiration and biopsy are the gold
standard for assessing marrow cellularity and
architecture. Hypocellularity suggests aplastic anemia,
while the presence of blasts indicates leukemia.



Cytogenetic and flow cytometry studies are useful for
confirming hematologic malignancies. 3

Further investigations may include liver and renal
function tests, viral markers (e.g., HIV, hepatitis),
autoimmune panels (ANA, anti-dsDNA), and levels of
vitamin B12 and folate.5

Treatment and Prognosis
Treatment of pancytopenia depends on the underlying
cause. In aplastic anemia, immunosuppressive
therapy (e.g., anti-thymocyte globulin  and
cyclosporine)  or  hematopoietic  stem  cell
transplantation is the mainstay of treatment.® For
leukemia and myelodysplastic syndromes, specific
chemotherapeutic regimens, targeted agents, and
bone marrow transplant may be employed. 3

Supportive care is critical across all etiologies and
includes red cell and platelet transfusions, broad-
spectrum antibiotics for neutropenic fever, antifungal
prophylaxis, and hematopoietic growth factors like
granulocyte colony-stimulating factor (G-CSF).8

In cases of drug-induced or nutritional pancytopenia,
removal of the offending agent or correction of
deficiencies can result in complete resolution.®

Conclusion

Pancytopenia is a serious and potentially life-
threatening  hematological ~ abnormality  that
necessitates a comprehensive and prompt evaluation.
lts broad differential diagnosis ranges from reversible
nutritional deficiencies to aggressive hematologic
malignancies. Recognizing its clinical manifestations
and correlating them with diagnostic findings can guide
appropriate management. Advances in
immunotherapy, bone marrow transplantation, and
molecular diagnostics continue to improve outcomes
for patients affected by this complex disorder.
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