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The effect of Vitamin-D deficiency (VDD) on the skeletal system is
well-documented, and in children, nutritional rickets dramatically
responds to vitamin-D supplementation. Since the early 2000s,
the effect of VDD on other organ systems has been a matter of
great interest, and numerous studies have shown associations
between VDD and cardiovascular diseases, cancer, autoimmune
diseases, infectious diseases, etc.! Being a vitamin that can be easily
supplemented, the potential therapeutic implications of these
associations, if found causal, are enormous. Though systematic
reviews have not consistently supported these associations being
causal, there is a strong perception among medical professionals
that vitamin-D supplementation has potential benefits beyond
the skeletal system.!

Physiologically, calcium has a vital role in cardiac muscle
function, specifically in the binding of actin and myosin fibers,
bringing about the contraction of the cardiac muscle fibers.
Hence, it is possible that severe VDD can result in disturbances in
calcium homeostasis and hence cardiac muscle function. There
have been numerous case reports and case series on the possible
association between VDD and dilated cardiomyopathy (DCM)
in the literature both from the developed world and from the
developing countries.2"5 The common risk factors identified include
exclusively breastfed infants with dark skin, not getting adequate
exposure to sunlight, being born to mothers who are vitamin-D
deficient themselves, and living in areas with a long winter.>™
Identifying a potentially reversible cause is very gratifying in a
condition like DCM, which otherwise has a poor prognosis, often
resulting in cardiac transplantation. But similar to the other reported
associations of VDD, attributing causality for VDD in DCM is not
always easy. This is primarily due to the reported high prevalence
of VDD in the general population and the incomplete workup/
characterization of DCM in most studies. There had been reports
of infants with DCM thought to be due to VDD, which later turned
out to be some other genetic condition.”

In this context, the retrospective study by Kumar S et al. in this
issue of the journal brings to attention the potential association
between VDD and DCM in Indian children.? They defined VDD as
serum 25(0OH)D; levels <20 ng/mL and found that over a period
of 5 years (January 2017-December 2021), 50% of the children
admitted with DCM (n = 28) in their PICU had VDD (n = 14), which
is an interesting observation. The median age of the 14 children
with VDD was 6 months and all were exclusively breastfed without
any vitamin-D supplementation. Hypocalcemia was observed in
12 (86%) out of the 14 children and it is not clear whether anyone
had radiographic evidence of rickets. Mechanical ventilation was
required in 5 children (36%) and inotropes in 8 (57%). All children
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survived to discharge from hospital, none requiring ECMO. Out
of the 14 children with VDD and DCM discharged on vitamin-D
supplements, follow-up data were available for 10 children (71%) for
amedian duration of 10 months. All 10 children were asymptomatic
and had normal left ventricular function by echocardiography
on follow-up. Though the outcome of these children has been
gratifying, attributing causation to these observed associations
remains a challenge.

The reported prevalence of VDD in Indian children remains
high. Previous publications from the authors’ geographical
location itself had reported a prevalence of 40% among apparently
healthy children from the upper socioeconomic status.” Hence,
it is not surprising that 50% of the children with DCM had VDD
given the high prevalence of the same in the community. It is also
noteworthy that none of the 14 children reported by Kumar S et al.
had radiographic evidence of rickets. Hence, attributing causation
of DCM to VDD is fraught with challenges. In the United Kingdom
series by Maiya et al., who reported 16 children with VDD and DCM,
all had radiographic features of rickets, suggesting that VDD may
be the most probable cause of the cardiac dysfunction in their
children.? It was noteworthy that 3 (19%) of them expired inspite
of having a potentially treatable and reversible cause of cardiac
dysfunction.?

Among the 14 children reported by Kumar S et al. in this issue
of the journal, 10 (71%) were followed up for a median duration
of 10 months, and all of them showed improvement during
follow-up with vitamin-D supplementation, which could suggest
a possibility of VDD being the underlying cause of the DCM. But it
is well known that many children with DCM can improve over time,
especially the post-viral myocarditis group and those with other
potentially reversible causes like beriberi, selenium deficiency,
tachyarrhythmias, etc.'” Hence, establishing VDD and documenting
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improvement over time with vitamin-D supplementation, though
suggestive, is not sufficient to prove causation of VDD in DCM,
unless all other potentially reversible causes are ruled out.
Additional information, if available, would have been useful in the
report by Kumar S et al. Appropriate workup to rule out common
viruses and other causes of myocarditis would have helpedin ruling
out causes of DCM, which can improve over time. Moreover, it is
not clear what was the outcome of the other 14 children with DCM
who did not have VDD. It will be interesting to know their etiology
and cardiac status on follow-up. If a significant proportion of the
14 children without any evidence of VDD also did well on follow-up,
it could be an indirect evidence that other potentially reversible
causes that were not identified could be the major etiological
factors in this group of 28 children with DCM.

Though the attribution of causality for VDD is challenging, the
message from the data of Kumar S et al. is clear. We should make
every effort to identify potentially reversible causes in all infants
and children presenting with DCM, VDD being one of them. The
presence of radiographic evidence of rickets and low ionized
calcium levelsin an exclusively breastfed child not receiving vitamin
D supplementation could be suggestive. Relying solely on low
25(0OH)D; levels without considering the clinical setting may be
misleading. Itis always prudent to work up for viral myocarditis and
other treatable causes like tachyarrhythmia, coronary anomalies
(ALCAPA), etc., based on the clinical situation. Finally, follow-up
over several months may answer many questions like any other
chronicillness.
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