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A Case of Neonatal Hypocalcaemia Due to Maternal Vitamin D

Deficiency
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Introduction

Neonatal hypocalcaemia (NH) is a commonly reported
metabolic abnormality in neonate. lonized calcium is
vital for various metabolic pathways like blood
coagulation, neuronal depolarization, integrity of cell
membrane, enzyme catalysis etc. Major part of the
body calcium exists in bones and muscles (99%) and
the rest of the calcium is present in extracellular fluid
(1%). In extracellular fluid about 40% calcium is bound
to albumin, another 10% is bound to citrate,
phosphorus, lactate and sulfate and the rest (50%)
exists as ionized free form, help in metabolic
functions.!2 Hypocalcaemia has significant negative
impact on newborn health. Itis defined as total serum
calcium of <8 mg/dL (2 mmol/L) or ionized calcium
of <1.2 mmol/L in term neonates, and<7 mg/dL (1.75
mmol/L) of total calcium or <4 mg/dL (1 mmol/L) of
ionized calcium in preterm infants.®> Causes of
neonatal hypocalcaemia is diverse like prematurity,
perinatal asphyxia, cow milk feeding. Maternal Vitamin
D deficiency has also been reported as a cause of
neonatal hypocalcaemia. We are reporting a case of
neonatal hypocalcaemia attributed to maternal Vitamin
D deficiency in Asian context.

Case Report

9 days old out born boy was admitted in NICU of Apollo
Hospitals Dhaka on 3" September 2014 with h/o
seizures. Inimmediate neonatal period, in a different
hospital where he was born, the baby developed mild
transient tachypnoea of newborn which required no
active management. He was discharged from that
hospital on 3" postnatal day. At 7" day of age he
developed convulsion and was re-admitted to that
hospital. His convulsion was generalized in nature, 4-
5 episodes with duration of approximately 10 seconds
each. He was initially treated in that hospital with
anticonvulsant, antibiotic and calcium gluconate but
as condition was deteriorating, he was transferred to
Apollo hospital at 9t day of age.
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The pregnancy was unremarkable and the baby was
born at term by an uncomplicated caesarian section.
His birth weight was 2580 gram (10th to 25th
percentile). Mother had bronchial asthma, otherwise
family history was noncontributory. There was no
history of fever, trauma or sepsis related risk factors.
The baby was breastfed and supplemented with
formula feed.

The baby’s weight was 2580gram. He was afebrile
with normal vital signs. He had no dysmorphic features
and physical examination was otherwise
unremarkable. Twenty four hours after admission, the
baby developed 2 episodes of focal convulsion for 10
seconds each.

Initial blood work showed normal septic screening,
renal function and electrolytes with hypocalcemia (total
calcium 6 mg/dl (8.5 to 10.5 mg/dl ) and
hyperphosphataemia. Blood glucose level was
4.3mmol/L. The diagnosis was revealed after further
maternal history and blood tests. On further query,
the mother did not take any antenatal vitamin
supplements. The baby had not been started on
vitamin D supplements.

Vitamin D deficiency in the infant was diagnosed on
the basis of a low 25-hydroxy vitamin D level at 19
nmol/L (< 25 deficient , 75-250 sufficient ) . The
neonate’s parathyroid hormone (PTH) level was at
upper normal range at 68 pg/ml (normal 12 to 72 pg/
ml). Cranial ultrasound was completely normal.

Investigations of the baby’s mother demonstrated 25-
hydroxy vitamin D level of 20 nmol/L (normal 75 nmol/
L to 250 nmol/L) and an elevated PTH level of 88 ng/L
(normal 10 ng/L to 65 ng/L), confirming the diagnosis
of vitamin D deficiency in the mother.

The baby was managed with an intravenous calcium
gluconate infusion followed by oral calcium, vitamin
D3 drop. S. calcium became normal after 7 days of
treatment and the seizures resolved within 48 h of
admission. The results of a full septic workup were
negative. Baby was discharged at 15"postnatal day
with S.calcium level at 8.1 mg/dl.The baby was
advised to continue with oral vitamin D and calcium
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gluconate After discharge baby was followed up in
outpatient up to 15 months of age. No further
convulsion had occurred and S. calcium returned to
normal (S calcium 10 mg/dl at 29" days age ) . At
15" months of age, his weight was 9 kg and height
76 cm (in between 10 to 25th centile ). X ray knee
joint revealed no evidence of rickets.

Discussion

Neonatal hypocalcaemia (NH) is a common metabolic
eventin the neonatal period. NH is classified into early-
and late- based on the time of presentation.! The early
NH usually manifests within 72 hours after birth,
requiring short term calcium supplementation, and it
is a frequent co morbidity in high risk neonates.
Maternal diabetes, prematurity and Perinatal
asphyxia®#7 are the important causes of early NH.
Late NH occurs after 1st week of life, usually
symptomatic and requires long-term calcium
therapy.#® Another entity, resistant or prolonged
hypocalcemia is defined as symptomatic
hypocalcemia not responding to appropriate doses of
calcium supplementation, calcium requirement
beyond 72 h of age in neonates orhypocalcemia
manifesting beyond 1st week of life.! The index case
in this report is of late onset variety.

Incidence of late onset hypocalcemia in breastfed
neonates is 1/10000 while, that in formula fed infants
is 30/10000.8 Late NH usually results from increased
phosphate load (due to cow milk intake or renal
insufficiency), hypomagnesemiaand hypoparathy-
roidism.! Maternal vitamin D deficiency leading to
neonatal vitamin D deficiency is also reported to be a
cause of late NH." Vitamin D is an essential nutrient
for bone health. Now it is well recognized that vitamin
D deficiency during intrauterine life and early childhood
can lead to rickets, growth retardation, skeletal
deformities and an increased risk of fracture. 910

As the index infant had hypocalcemia beyond first
week of life, it qualifies for resistant or prolonged
hypocalcemia due to vitamin D deficiency. The index
neonate had severe hypocalcemia (total 6 mg/dL,)
manifesting with seizures after first week of life and
was investigated for neonatal seizures including the
causes for late onset NH like hypomagnesemia,
hypoparathyroidism and vitamin D deficiency.
Evaluation for seizures revealed normal blood sugar
levels, negative sepsis screen, sterile blood culture,
ruling out hypoglycemia and septicaemia. Further
evaluation for late onset NH showed normal serum

magnesium and parathormone (PTH) levels, ruling out
the possibility of hypomagnesemia and
hypoparathyroidism. His serum 25 OH vitamin D level
was 19 ng/mL (< 25 deficient, 75-250 sufficient)
confirming hypovitaminosis D. As mother’s vitamin D
level was low, neonatal hypovitaminosis D and
symptomatic late onset neonatal hypocalcemia in this
case can be attributed to the maternal vitamin D
deficiency.

Vitamin D deficiency in neonatal period has been
related to several environmental and maternal factors
such as low ambient ultraviolet ray, limited sun
exposure due to excessive sun avoidance , excessive
clothing , host factor such as dark skin, obesity ,
aging , inappropriately low dietary intake,
malabsorption syndrome, liver and renal disease and
some medication (glucocorticoids, phenytoin,
phenobarbital, rifampicin , highly active antiretroviral
therapy).1-14

This case report emphasizes the need for the
evaluation of neonatal and possibly maternal vitamin
D status in case of neonatal convulsion due to late
onset hypocalcaemia.

To prevent such cases of late onset neonatal
hypocalcaemia due to vitamin D deficiency, oral
vitamin D supplementation of pregnant women,
lactating mothers and breastfed babies might be an
effective public health measure. Also, the review and
meta-analysis by Aghajafari et al.'® found associations
between vitamin D insufficiency and risk of gestational
diabetes, pre-eclampsia, bacterial vaginosis and SGA
infants. Hence Vitamin D supplementation may help
both mother and baby. Daily vitamin D supple-
mentation is safe in pregnancy. It can be given as
cholecalceferol or ergocalciferol form.According to
2012 recommendation from UK Chief Medical Officers
and NICE guideline, all pregnant and breastfeeding
women should be informed about the importance of
vitamin D and should take 10 micrograms (400 units)
of vitamin D supplements daily.'6:17 In case of high
risk women extra care should be taken. Three
categories of vitamin D supplementation are
recommended for women:

1. Ingeneral, according to the UK national guideline
all pregnant women is recommended to take
vitamin D 10 micrograms (400 units) daily.'8

2. High-risk women are advised to take at least 25
microgram or 1000 units daily. They are women
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with increased skin pigmentation, reduced
exposure to sunlight, or those who are socially
excluded or obese.’920 The RCOG also
highlighted the importance of giving suitable advice
to these women.2! Women at high risk of pre-
eclampsia are advised to take at least 20
microgram or 800 units2? a day combined with
calcium.23

3. Majority of women who are deficient in vitamin D,
are advised to take treatment for 4-6 weeks, either
with cholecalciferol 20 000 IU a week or
ergocalciferol 10 000 IU twice a week, followed
by standard supplementation.242% The women
who require short-term repletion, 20 000 IU weekly
appears to be an effective and safe treatment of
vitamin D deficiency. A daily dose is likely to be
appropriate to maintain subsequent repletion (1000
IU daily). A study in 2011 demonstrated that
supplemental doses of 4000iu cholecalciferol a
day were safe in pregnant women and most
effective compared to the lower doses.® Contrary
to the recommendation, in the Lancet there is
argument that routine supplementation of vitamin
D should be reserved for at-risk women rather than
for all women.2” but this recommendation was
on the basis of a large prospective cohort study
showing no association between maternal serum
vitamin D levels and bone mineral content in the
children.?8 However, although large, this was not
randomized, did not consider supplementation and
only looked at one indication.

Babies also need regular Vitamin D supplementation.
Breast milk contains very little vitamin D, an average
of 22 units/L (range 15 to 50 units/L) in a vitamin D-
sufficient mother?® Though recent studies suggest
that maternal intake of higher than recommended
doses of vitamin D (4000 to 6400 units daily) can
achieve its concentrations in breast milk which can
be sufficient to provide adequate vitamin D in
breastfeeding infants, this approach is not
recommended3?. American Academy of Pediatrics
now recommends minimum daily intake of 400 units
vitamin D per day in infants, children including
adolescents to start soon after birth. The current
recommendation replaces the previous
recommendation of a minimum daily intake of 200 1U/
day of vitamin D supplementation beginning in the
first 2 months after birth and continuing through
adolescence.’'

Conclusion

In evaluation of hypocalcaemia in neonates, specially
late onset variety, Vitamin D status of the baby and
the mother may help in clinical management.
Preventive strategy should include maternal and infant
vitamin D supplementation.
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