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Congenital hemolytic anemias are currently a major cause of
morbidity worldwide, and include a wide range of phenotyp-
ically and genetically heterogenous disorders. The intrinsic
red cell abnormalities include three major groups, the red cell
membrane defects, hemoglobinopathies and erythrocytic
enzymopathies. Despite having access to widely available ba-
sic hematological investigations such as peripheral smear, re-
ticulocyte counts, iron levels and high performance liquid
chromatography, a huge number still remains undiagnosed,
and require advanced workup including molecular diagnosis.
Erythrocytic enzymopathies are one of them and may present
with normal red cell morphology; majority presenting as he-
reditary non-spherocytic hemolytic anemia (HNSHA). These
may be non-neurological such as Glucose-6-phosphate dehy-
drogenase (G6PD) deficiency (OMIM 300908) and pyruvate
kinase (PK) deficiency (OMIM 266200), and neurological.
The latter includes Glucose-6-phosphate isomerase (GPI) de-
ficiency (OMIM 613470), Triose phosphate isomerase (TPI)
deficiency (OMIM 615512) or phosphoglycerate kinase 1
(PGK1) deficiency (OMIM 300653) [1]. Various neurological
features in these disorders include intellectual disability, hy-
potonia, pyramidal tract signs, dyskinesias, ataxia, peripheral
neuropathy, myalgias and progressive muscle weakness. The
severity and extent of hematological and neurological mani-
festations varies in the neurological forms.

In this issue of the Journal, the study by Kedar et al. describes
the clinical, hematological and molecular characteristics of 15
(42.8%) unrelated patients of GPI deficiency, who presented
with non-spherocytic hemolytic anemia [2]. Although, the diag-
nosis of other 20 patients has not been mentioned, such high

frequency of GPI deficiency amongst a cohort of cases with
hemolytic anemia is difficult to explain. All of them had variable
neurological involvement (intellectual disability, global develop-
mental delay, muscular dystrophy, ataxia, neurological dysfunc-
tion) noted after infancy, except two patients who were less than
one year of age, requiring long term follow up, for the later onset
of neurological dysfunction. The study also shows that the pres-
ence of macrocytosis is an important feature of GPI deficiency.
Though macrocytosis has been described previously with GPI
deficiency, it is usually not used as a diagnostic clue [3].
Interestingly, the authors have described a simple restriction
fragment length polymorphism based technique to detect a pre-
viously reported [4] pathogenic variant c.1040G>A
(p.Arg347His) in exon 12. This variant was observed in all
15 patients. The testing of this hotspot by a simple low cost
test can be done in cases with high index of suspicion. The
high frequency of the variant could be because of the high
consanguinity in this cohort (12/15), inbreeding and the close
geographical location of the patients, and thus, could represent
a founder effect in this sub-population.

Presence of neurological phenotype with this variant and
few other variants (p.His20Pro [5], p.Pro340Ser [6], IVS1–
5(−2)A>C [7] and del1473-IVS16(+2) [8]) suggest a possible
genotype-phenotype correlation. The molecular basis of the
neurological involvement with these variants has been previ-
ously characterized by Kugler et al. [5].

To summarize, evaluation of non-spherocytic hemolytic
anemia in pediatric age group, warrants a thorough neurolog-
ical evaluation to identify individuals with rare erythrocytic
enzymopathies. Of these, GPI deficiency being relatively
more common, should be considered as a probable diagnosis,
particularly, when macrocytosis is also an associated feature.
It should be followed by the testing for the highly prevalent
variant c.1040G>A early in the diagnosis.
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