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Neonatal blood smear with vacuolated lymphocytes

Catherine M. Alexander and Luis F. Carrillo, Duke University Medical Center

A full-term baby girl with a long history of respiratory insuffi-
ciency, increased levels of alkaline phosphatase, and oral
tolerance failure was admitted with acute on chronic hypoxic
respiratory failure. Upon physical examination, the patient
demonstrated periorbital edema, central hypotonia, meta-
tarsus adductus deformity of the left foot (L; panel A), and
peripheral spasticity. Her white blood cell count was 19.2 x
10°/L, with lymphocytosis; hemoglobin 8.7 g/dL; and platelets
431 x 10%/L. The blood smear demonstrated frequent lym-
phocytes with prominent vacuolization, suggesting a meta-
bolic disease (panels B-F: Wright-Giemsa stain, 100x lens
objective). Other white cells showed unremarkable
morphology. Urine liquid chromatography-tandem mass
spectrometry revealed elevated keratan sulfate (5.25 g/mol
creatinine, reference range <1.61 g/mol creatinine), consistent
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with a deficiency of B-galactosidase enzyme activity. Subse-
quent clinical exome-sequence analysis revealed 2 autosomal-
recessive mutations in intron 2 c.245+1 G>A and exon 2
c.202 C>T (p.Argé8Trp) of the GLBT gene, confirming the
diagnosis of GM1 gangliosidosis (type 1, infantile form).

GM1 gangliosidosis is a lysosomal-storage disease associated
with progressive neurodegeneration caused by mutations in the
GLB1 gene that encodes the enzyme p-galactosidase. This
leads to the accumulation of B-linked galactose-containing
glycoconjugates, including GM1 ganglioside, in neuronal tis-
sue. Prominent vacuolization within lymphocytes may be
attributed to the accumulation of metabolic byproducts. The
lymphocyte morphology may be a helpful diagnostic clue in
patients without an established history of metabolic disorders.
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