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Importance of vitamin D supplementation in pregnancy-review
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ABSTRACT

Pregnancy is a state that leads to several deficiency and increased demand of essential nutrients for the growing
foetus. In one such case it is seen that vitamin D deficiency can lead to severe outcome in the new-born as well as the
mother. Vitamin D travels to the foetus by passive transfer and the foetus is entirely dependent on maternal stores.
Therefore it becomes all the more essential to know your vitamin D level during antenatal period to prevent adverse
outcomes. Vitamin D supplementation helps in preventing the outcomes like rickets, low birth weight, bone and
dental deformity in foetus, decreased immunity and impaired lung function in children, whereas also helping in
decreased incidence of primary caesarean sections, preeclampsia, gestational diabetes mellitus in mother. The
recommended dose has been described up to 20001U/day as a supplementation and not therapeutic dose, which is

found to be safe and effective.

Keywords: Vitamin D, Pregnancy, Supplementation

IMPORTANCE OF VITAMIN D IN PREGNANCY

Obstetric endocrinology is a field known for opportunity,
challenges and caution. Opportunity, because the
antenatal period is a time during which endocrine and
metabolic manipulation can impact not only maternal and
foetal health, but also long-term outcomes in offspring.
The rapidly increasing incidence of endocrine
dysfunction in obstetrics, and the public health
importance of these conditions, requires more attention.*
Vitamin D supplementation during pregnancy has been
suggested as an intervention to protect against adverse
gestational and neonatal outcomes.

VITAMIN D DEFICIENCY CONSEQUENCES IN
PREGNANCY

Large studies have revealed the high prevalence of
vitamin D deficiency in women, including both antenatal
and lactating mothers.*® The physiological rise in the

active metabolite, the enhanced intestinal calcium
absorption, and enhanced foetal requirement of calcium
all point to the importance of vitamin D biology in
pregnancy.’

There is relationship between low vitamin D and adverse
maternal outcomes such as recurrent pregnancy loss,
primary caesarean section and postpartum depression pre-
eclampsia and eclampsia.®*’ Other authors have
described the association of maternal vitamin D
deficiency with asthma and impaired lung function in
offspring.®* Impaired immune response preterm birth
gestational diabetes,2%8:151823.24.26-28)

In a study a trend toward a higher risk of type 1 diabetes
with lower levels of vitamin D during pregnancy has
been found. The odds of type 1 diabetes was more than
twofold higher for the offspring of women with the low
levels of 25-OH D compared with the offspring of those
with higher levels of vitamin D.
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RECOMMENDED DAILY DOSE ACCORDING TO
RESEARCH

The institute of medicine recommendations suggest a
normal level of 20 ng/ml in pregnancy, while the
endocrine society recommends 30 ng/ml or more.”*% A
circulating level of 25-hydroxyvitamin D of >75 nmol/I,
or 30 ng/ml, is required to maximize beneficial effects of
vitamin D on health.*"

The recommended daily intake of vitamin D ranges from
400 to 600 IU (by the IOM) 400 IU (by the National
Institute for Health and Clinical Excellence, United
Kingdom) and to 1500-2000 IU (by the endocrine
society) and 2000 IU (by the Canadian society).*** Trend
analysis studies indicate that offspring may benefit from
approximately 8001U/d vitamin D intake during
pregnancy.”® Studies with 4000 IU/day of vitamin D has
shown safety and efficacy.*® An RCT data indicate that
4,000 IU/day vitamin D supplementation during
pregnancy will make sure normal vitamin D level is
maintained in the body and improve birth outcomes with
no risk of side effects.**°

Holles et al showed in his study that vitamin D after first
trimester in antenatal women i.e. 12 weeks later
benefitted in primary caesarean sections, hypertensive
cases, and other problems.*” Dawodu et al had shown in
his study using 20001U and 40001U/day intake of vitamin
D supplementation after gestational age of 12 weeks on
Arab pregnant women from vitamin D deficient areas
with better outcome and safety.®

Similar study from New Zealand showed that 2000
IU/day at 27 weeks and continuing it at a dose of 800
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D in pregnancy.?®

IU/day till the infant is of 6 months of age have resulted
with better pregnancy outcomes.*

Vitamin D supplementation with doses of 2000 IU/d or
lower during pregnancy may reduce the risk of foetal or
neonatal mortality.*® In the absence of adequate sun
exposure, at least 800-1000 IU Vitamin D3 may be
needed to achieve better outcome in children and adults.®
Vitamin D supplementation with doses of 2000 1U/d or
lower during pregnancy may reduce the risk of foetal or
neonatal mortality.*°

BENEFITS OF VITAMIN D SUPPLEMENTATION

The benefits of vitamin D supplementation is seen in both
the mother and child—the dual benefit is discussed
separately for mother and child.

In the child the main benefits seen and observed in
various studies are:

Preterm

Vitamin D supplementation in pregnancy reduces the risk
of preterm birth by 64%.%" Relation of maternal status of
vitamin D and supplementation in preventing preterm
birth was also seen in other studies.'®*%

Birth weight and anthropometry

Vitamin D is a major contributor in bone mineralisation
which helps in the bone development of the growing
foetus. Intra-uterine growth retardation was seen to be
lower and with better anthropometry in the new born of
the pregnant women taking supplementation of vitamin D
as compared to those pregnant women who did not take
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any vitamin D. These differences persisted until 9 months
of age.*® Supplementing pregnant women with vitamin D
in a single or continued dose increases serum 25-
hydroxyvitamin D at term, this led to reduced number of
low birth weight in new born.?® Normal 25 (OH) D level
in later pregnancy above 32 gestational weeks showed a
better birth weight and neonatal anthropometry (length).**
Vitamin D regulates genes responsible for trophoblastic
invasion and angiogenesis critical for placental
implantation and function which is important for foetal
growth.? Vitamin supplementation in pregnancy reduces
the risk of low birth weight (2500 g) by 60%.%" Vitamin
D supplementation during pregnancy is associated with a
reduced risk of SGA and improved infant growth without
risk of foetal or neonatal mortality or congenital
abnormality.”

This implies that maternal deficiency of vitamin D during
pregnancy affects the foetus, with known consequences
on foetal growth, dentition, bone density and
anthropometry.”**

Lung maturation/asthma

Calbindin, a vitamin D dependent calcium binding
protein, is a known molecular marker of 1, 25 (OH), Ds
action in lung tissues. High levels of calbindin in human
foetal lung tissue at 14-32 weeks of gestation, suggests
that vitamin D has an important role in foetal lung
development, as early as 14 weeks. Vitamin D has effect
on type Il pneumocytes and surfactant production also
which has an impact on lung growth and develop-
ment.*#43

Immune system

Immune regulatory work of vitamin D is seen in
pregnancy when the adaptive immunity is reduced
whereas the innate immunity is highlighted. Maternal-
foetal interface is the main site of immune-regulation
where placenta produces active vitamin D. Vitamin D
helps in expression of placental proteins VDR which
have anti-microbial and anti-inflammatory action helps in
preventing infections and therefore, forms the important
basis of immunomodulatory function during pregnancy.?
Studies have highlighted potent effects of vitamin D on
both innate and adaptive immune responses in a wide
variety of tissues.** This implies that maternal level of
active vitamin D must be maintained for better immune
functions in child to protect from infections such as
rubella simplex virus.?®

Congenital abnormality

Mothers who were suffering with vitamin D deficiency
during pregnancy had children with vitamin D dependent
rickets. This was proved when the children were cured
with subsequent administration of vitamin D 5000
IU/day.** Vitamin D is important in neuro-development
vitamin D deficiency either in utero or in early life may

have adverse neuropsychiatric implications including

neonatal seizure therefore becomes important to prevent
12,22
it.”

The following discussion will elaborate on the
importance of maintaining a required level of vitamin D
during pregnancy for a mother.

Preeclampsia

Vitamin D is known to have effects on the blood pressure
regulation in our body. A lower vitamin D level was
observed in pre eclampsia compared with normal
pregnancy.” Consumption of calcium-vitamin D
supplements for 9 weeks during pregnancy among
pregnant women at risk for pre-eclampsia resulted in
decreased fasting plasma glucose and serum triglycerides
levels as compared to the placebo group.*?

Meta-analysis study done on 8 studies that reported odds
for pre-eclampsia concluded that low (<50 nmol/l, or 20
ng/ml) serum concentration of 25 (OH) D was associated
with increased risk of pre-eclampsia.*® In another meta-
analysis done on 15 trials showed supplementing
pregnant women with vitamin D led to significantly
higher levels of 25 (OH) D at term compared to
placebo/control. Vitamin D supplementation, with or
without calcium, is related to lower risk of
preeclampsia.’* A high-dose vitamin D administration of
4000IU vitamin D among women at risk for pre-
eclampsia had beneficial effects on insulin metabolism
parameters, serum HDL-cholesterol.** Vitamin D
supplementation reduces the risk of pre eclampsia by
48% compared to no intervention and placebo group.?’
The pathogenesis of preeclampsia involves a number of
biological processes that may be directly or indirectly
affected by vitamin D, including immune dysfunction,
placental implantation, abnormal angiogenesis, excessive
inflammation and hypertension.™

Caesarean section

Women who were severely vitamin D deficient [25(OH)
D <37.5 nmol/l] at the time of delivery had almost 4
times the odds of caesarean birth than women who were
not deficient. Vitamin D deficiency has been associated
with proximal muscle weakness as well as suboptimal
muscle performance and strength.’

Gestational diabetes mellitus

CYP24A1 is a cytochrome which catalyses the
hydroxylation of vitamin D. This enzyme plays an
important role in the vitamin D endocrine system through
its regulation of the level of vitamin D. One of the most
important functions of vitamin D is blood sugar
regulation. CYP24A1 expression is seen to increase in
GDM with a corresponding low level of vitamin D.*
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It is also seen that the receptor of vitamin D are present in
beta cells of pancreas highlighting its importance in blood
sugar regulation.® Studies have shown that vitamin
deficiency leads to insulin resistance.*® All these help to
understand a role of vitamin D in maintaining blood
sugar and also preventing gestational diabetes
mellitus. 234748

NO THERE IS NO EFFECT

It would be wrong not to mention studies which have
shown no major benefits of vitamin D supplementation.
In one such study prenatal vitamin D deficiency and
foetal and infant growth restriction, maternal vitamin D
supplementation from mid pregnancy until birth or until 6
months post-partum did not improve foetal or infant
growth.*

CONCLUSION

In pregnancy these issues become critical as there are two
lives to consider, one of the mother and the other of the
child. Despite the lack of clear guidelines, there is
sufficient evidence of benefits to suggest that you should
at least consider monitoring the vitamin D status of a
pregnant female. The dose of supplementation with
vitamin D is not clear and needs further studies.
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