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Blood smear, a key diagnostic tool in hematology:
Lessons from two cases of acute hemolysis in
previously undiagnosed G6PD deficiency
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Francesco Dima,4 and Lucia De Franceschi2*

Image 1. Upper panels: Peripheral blood smears of case 1 (A) and 2 (B), showing marked anisopoikilocytosis, with formation of hemi-ghost blister cells (*)
and presence of circulating erythroid precursors (insets). Lower panels: Respective values for hemoglobin (Hb), reticulocytes, platelets (PLTs), total
white blood cell (WBC) count, bilirubin, lactate dehydrogenase (LDH), and creatinine levels during hospitalization. Black arrows indicate transfusion of
packed red cells.
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Glucose-6-phosphate dehydrogenase (G6PD) deficiency is the most
common worldwide distributed hereditary red cells enzymatic defect
[1]. The most common life-threatening clinical presentation of G6PD
deficiency is acute hemolytic crisis triggered by exposition to oxidative
agents such as fava beans, drugs, or infections. Management of acute
hemolytic crisis in patients with no previous history of hereditary red
cell disorders is particularly challenging for hematologists and emer-
gency department (ED) physicians. We report two cases of acute
hemolytic crisis in patients with previously unknown G6PD deficiency,
where blood smear analysis played a key role in decision-making pro-
cess [2]. Case 1 (Image 1A): A 57-year-old Caucasian man was admit-
ted to ED for fatigue, dyspnea, dizziness, and shivers associated with
the appearance of dark-colored urines in the prior two days. History
was negative for neurologic disorders, hemolytic anemia, or recent
introduction of new drugs. Physical examination revealed jaundice and
enlarged spleen. Laboratory tests showed acute hemolytic anemia with
intravascular hemolysis (Hb 10.2 g/dL, bilirubin 7.4 mg/dL unconju-
gated, hemoglobinuria). Patient was admitted to intensive care unit
due to worsening of anemia and rapid deterioration of his renal func-
tion (Image 1A). Both direct and indirect antiglobulin tests were nega-
tive, excluding an immune-mediated acute hemolysis. The peripheral
blood smears showed (1) anisopoikilocytosis; (2) reticulocytes as large
and round-shaped cells; (3) “hemi-ghost” cells characterized by packed
hemoglobin from one side and large vacuum cytoplasm; (4) bite-cells,
blister-cells, and schistocytes (2–3%), suggesting a blistering process
[3]. Circulating erythroblasts at different stages of maturation,
with signs of dyserythropoiesis (binuclearity, nuclear bridges), and

multinucleated erythroblasts were present, indicative of severe bone
marrow stress (Image 1A). Case 2 (Image 1B): A 63-year-old Cauca-
sian woman was admitted to ED for severe fatigue syndrome in the
prior five days, jaundiced sclerae/skin, and dark-colored urines in the
prior two days. Patient history was negative for anemia, neurologic or
immune-rheumatologic diseases. Physical examination was negative.
Patient denied recent trips, medications, or infections. Laboratory tests
were consistent with severe hemolytic anemia: Hb 7.5 g/dL, hyperbilir-
ubinemia (10.64 mg/dL), increased LDH levels (>2,000 U/L), and
reticulocyte count (297.2 3 103 mL) (Image 1B). Antiglobulin tests
were negative. Blood smears revealed red cell abnormalities, hemi-
ghosts, and circulating erythroblasts similar to those described for Case
1 (Image 1B). Thus, morphologic analysis of blood smear is still a gold
standard in decision making process of patients with first episode of
acute hemolytic crisis and unknown hereditary red cell disorders [2].
G6PD assay was carried out 6 weeks after discharge and confirmed the
clinical hypothesis of G6PD deficiency in both cases. The trigger of
acute hemolytic crisis was in both cases the recent intake of large
amount of fava beans. Although Case 1 typically involved a male sub-
ject with unknown G6PD deficiency, Case 2 is of particular interest
since the patient is a female with previously unknown G6PD defi-
ciency. A recent study highlights the possible appearance of clinical
signs for G6PD deficiency with aging in elder female population [4].
Thus, hematologists should always take into account the possible lyoni-
zation effect on G6PD activity for G6PD deficiency inherited red cell
disorder in the presence of unexplained acute hemolytic crisis in
women with circulating hemi-ghosts [5].
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