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Abstract

Background: Vitamin D is a steroidal prohormone that
plays a significant role in calcium and phosphate metabolism.
It reaches the body through synthesisin the skin or through
food ingestion. The metabolites of this vitamin play key roles
in metabolism of minerals. Requirement for calcium increases
in 3"d trimester of pregnancy and for this reason it is vital to
receive adequate vitamin D and calcium during pregnancy
for fetal homeostasis.

Aim of Sudy: The objective of this study was to discuss
the relation between maternal vitamin D level in pregnancy
and development of low birth weight neonates.

Patients and Methods: This was a prospective cross-
sectional study conducted on 60 preghant femal e presented
to Obstetrics and Gynecology Department of Damanhour
Teaching Hospital during the period from November 2019
till November 2020 and were classified into group (A) and
(B) each included 30 neonates (A) with birth weight <2500
gm and (B) with birth weight >2500gm.

Data were fed to the computer using IBM SPSS software
package version 20.0.

Results: Our results revealed a non-significant statistical
difference between both groups regarding demographic data
of women. Also, there was a significant correlation between
the level of vitamin D deficiency and the development of of
low birth weight and the vitamin D categories and fetus weight
either low or normal birth weight.

Conclusion: We can conclude that Vitamin D supplemen-
tation during pregnancy is essential to help in normal devel-
opment of the fetus and prevent fertal growth retardation
(FGR).

Key Words: Vit-D: Vitamin D — VDR: Vitamin D receptor —

LBW: Low birth weight — FGR: Fetal growth
retardation.

I ntroduction

VITAMIN D isasteroidal prohormone, the active
type which plays a significant role in absorption
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of calcium and phosphate. It reaches the body
through skin synthesis via ultraviolet rays when
the sun exposure is adequate and can be ingested
through food. Through influencing the absorption
of calcium in the intestinal tissues and other effects
on bone and other tissues of the body, the metabo-
lites of this vitamin have key rolesin regulating
the metabolism of minerals[1].

During pregnancy, fundamental changes occur
in calcium and vitamin D metabolism. Requirement
for calcium increases in the third trimester of
pregnancy so that in the final stages of pregnancy,
about 30g of the calcium for the fetal skeletonis
created from the maternal skeleton and through
hormonal intervention. So, it isvital to receive
adequate vitamin D and calcium during the preg-
nancy for the fetal homeostasis, bone growth and
mineral development [2].

In pregnant women, 25(OH)D can cross the
placenta and 1,25(OH)2D cross only at the low
concentration. Nevertheless, in the placenta and
decidua, the elevation of 1a hydroxylase activity
caused increasing production of 1,25(0OH)2D to
supply to the mother and fetus [3].

In pregnancy, maintain adequate Vitamin D
concentration is pivotal. However, the optimal
concentration of serum 25(OH)D is still debated.
Now, the optimal concentration of Vitamin D is
based on the level of the general population [4].

Vitamin D deficiency brings about obvious
damages to the growth and devel opment of fetal
bones. It can lead to osteomalaciain pregnancy,
skeletal abnormalities and fetal mineral bone ac-
quisition in childhood, and influences the neonatal
skeletal development, bone size and impaired bone
mass accrual [5].
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Extra-skeletal consequences of vitamin D defi-
ciency in pregnancy include potentially increase
risks of gestational diabetes mellitus, pre-eclampsia
and maternal bacterial vaginosis but not delivery
by caesarean section. It increases the risk of intra-
uterine growth retardation, low birth weight and
early-onset sepsisin infants. In addition, sufficient
vitamin D concentration in pregnancy is supposed
to have a positive influence on mother's and child's
immune system [6].

Vitamin D deficiency in pregnancy is prevalent,
especially in women with limited access to sunlight
due to minimal outdoor activity or heavy use of
sunscreen, cultural practices or traditional clothing,
and among women with dark skin pigmentation

(7]

Despite the controversies related to adverse
outcomes, and lack of evidence of clear benefits
of routine supplementation, most Western countries
recommend vitamin D supplementation during

pregnancy [1].

Low birth weight (LBW) refersto term or
preterm neonates with birth weight <2500gm [g].
These neonates may be small for gestational age
or have intrauterine growth restriction. Mortality
rate in such neonates is 40 times more than those
with normal weight. Some investigations highlight-
ed the effect of micronutrients on birth weight.
Vitamin D (vit-D) has akey rolein fetal growth
by jts interaction with parathyroid hormone and
Ca * homeostasis[9]. Studies confirmed that insuf-
ficient prenatal and postnatal levels of vit-D have
great effects on poor bone mineralization which
have significant association with small for gesta-
tional age (LBW) births. Low birth weight births
are reported more frequent in pregnancies occurring
in the winter with vit-D deficiency [10].

This study aimed to correlate the relationship
between vitamin D deficiency in pregnancy and
low birth weight neonates and the importance of
vitamin D in the growth of neonates.

Patients and M ethods

Thisis a prospective cross-sectional study was
carried out on 60 pregnant women at Damanhour
Teaching Hospital from Nov. 2019 — Nov. 2020.

The following females (1) Singleton fetus (2)
Full term fetus as diagnosed from LMP and 1st
trimester ultrasound examination; all were included
in the study. Women with (1) Pregnant <35 WG;
(2) Multiple gestations; (3) Uncertain gestational
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age; (4) Systemic and chronic conditions, hemato-
logic disorders, medications and drug abuse; (5)
Cases with congenital anomalies and infections,
(6) Accidental hemorrhage associated with moder-
ate or severe bleeding were excluded from this

study.

All cases signed awell-informed written consent
to declare their agreement to be enrolled in the
study as agreed upon by the ethical committee.

All casesin this study will subjected to; (1)
History taking "personal, present, past, menstrual,
obstetric histories'; (2) Complete clinical "general,
local and gynecological examination including
pelvic and rectal" examination; (3) Investigations
"routine and ultrasonographic examination to assess
last menstrual period and gestations age and weight
of thefetus'.

Data were analyzed using IBM SPSS software
package version 20.0 (Belmont, Calf, 2013). Data
were collected in tables then analyzed in regarding
to Chi sguare (x ) and p-value less than 0.05 were
considered significant.

Results

The study was conducted on 60 pregnant female
presented to the Obstetric and Gynecology Clinic,
Damanhour Teaching hospital, in labor, their ne-
onates after their birth were categorized into two
groups, Group |I: Neonates with birth weight
<2500gm (n=30) and Group I1: Neonates with birth
weight >2500gm (n=30).

The maternal agein group | ranged from 25.0-
36.0 years with mean of 30.2+3.5 years whilein
group |1 it ranged from 25.0-36.0 years with mean
of 30.6+3.6 years and the statistical analysisre-
vealed a non-significant statistical difference be-
tween the two groups regarding maternal age (p=
0.79), (Table 1).

In group | parity of women ranged from 1.0-
4.0 pregnancies with mean of 2.0+£0.9 pregnancies
while in group Il parity ranged from 1.0-4.0 preg-
nancies with mean of 2.4+1.0 pregnancies with no
statistical significant difference between the two
studied groups regarding parity (p=0.254), (Table
1). In additjon, BMI in group | ranged from 25.9-
30.9 Kg/m with amean of 28.2+1.5 Kg/rg and
ingroup Il it ranged frgm 25.8-30.8 Kg/m with
mean of 28.4+1.5 Kg/m with also a non-significant
statistical difference between the two studied groups
regarding BMI (p=0.405), (Table 1).
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Table (1): Comparison between the two studied groups re-
garding demographic data.

Group | Group Il
Variable (LBW) (Nom?a'hfeta‘ Ly
(n=30) weight) value
(n=30)
Maternal age (Years):
Range 25.0-36.0 25.0-36.0 0.79
Mean + SD 30.2+3.5 30.6+3.6 (NS)
Parity:
Range 1.0-4.0 1.0-4.0 0.254
Mean + SD 2.0£0.9 24+10 (NS)
BMI (Kg/m)):
Range 25.9-30.9 25.8-30.8 0.405
Mean + SD 28.2+1.5 28.4+1.5 (NS)

Comparing the mode of delivery in the studied
groups, in group | were 12 babies (40%) delivered
by normal vaginal delivery (NVD) and 18 babies
(60%) delivered by CSwhilein group Il 20 babies
(66.7%) delivered by normal vaginal delivery and
10 babies (33.3%) delivered by CS and the statis-
tical analysis revealed no statistical significant
difference between the both groups regarding mode
of delivery (p=0.121), (Table 2).

Table (2): Comparison between the two studied groups re-
garding mode of delivery.

Group | Group Il
Mode of (LBW) (Normal fetal
delivery (n=30) weight) (n=30) P
No. % No. %
NVD 12 40 20 66.7 0.121
Cs 18 60 10 333 (NS)
p 0.121 (NS) 0.121 (NS)

Vitamin D level in group | ranged from 7.0-
35.0nmol/L with mean of 12.6+5.7nmol/L while
ingroup Il it ranged from 12.0-54.0nmol/L with
mean of 28.1+8.5nmol/L and the statistical analysis
revealed a statistical significant increase in group
Il than group (p=0.001), (Table 3).

Table (3): Comparison between the two studied groups re-
garding vitamin D level.

Group | Group Il

Vitamin D P (Normal fetal p-
(LBW) :

level _ weight) value
(n=30) (n=30)

Range 7.0-35.0 12.0-54.0 0.001

Mean + SD 12.6+5.7 28.1+8.5 ()]
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Regarding vit-D categories in both groups, in
group |, deficient vit.D (<25nmol/L) category was
10 women (33.%), insufficient (25-50nmol/L) was
19 women (63.3%) and sufficient (>50nmol/L)
was present in only one woman (3.3%) whilein
group I, there were 19 women (63.3%) had insuf-
ficient vitamin D and 11 women (36.7%) belonged
to sufficient vitamin D level without any woman
had deficient vitamin D level and the statistical
analysis reveded the significant increase in normal
weight with normal vitamin D levels and also,
significant increase in LBW with advancement in
vitamin D level decrease (p=0.001), (Table 4).

Table (4): Comparison between the two studied groups re-
garding Vit. D category.

Group 11
vit.D Rl (N_ormalpfietal
category weight) (n=30)

No. % No. %
Deficient 10 333 0 0.0
Insufficient 19 63.3 19 63.3
Sufficient 1 33 11 36.7
D 0.001*

Table (5) shows correlation between vitamin
D level and birth weight in both groups and all
over the study group, Correlation coefficient in
group | was 0.362, in group Il was0.321 and in
all caseswas 0.511. There was statistical signifi-
cant difference between vitamin D level and birth
weight in both groups and all over the study group
(Table5).

Table (5): Correlation between vitamin D level and birth
weight in both groups and all over the study group.

Group | Group Il
Birth weight and (LBV@) (Normal fetal All cases
Vit-D level _ weight) (n=60)
(0=30) (=30
Correlation coefficient  0.362 0.321 0.511
p-value 0.026* 0.038* 0.001*
Discussion

Vitamin-D (Vit-D) deficiency has significant
health impacts particularly related to calcium and
bone metabolism. Significant calcium deposition
in the fetal skeleton occurs in utero during the third
trimester; thus preterm infants are at risk of osteo-
penia, which can predispose to fractures [11].
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Approximately 10-20% of preterm infants
<1000g have radiographically defined rickets.
Optimizing calcium and phosphorus intake should
prevent osteopenia of prematurity in majority of
cases but requires sufficient levels of Vit-D [12].

Vit-D receptors thus are thought to have muilti-
ple functions, many of which have not yet been
fully elucidated, including rolesin regul ating genes
that are involved in cell growth, immune function,
and cardiovascular health. Given the widespread
biologic effects of Vit-D it is reasonable to postul ate
that Vit-D deficiency in humans during the fetal
and neonatal period may have long lasting health
consequences [13].

Maternal Vit-D deficiency has been shown to
be detrimental to the fetus with increased risk of
intrauterine growth restriction, pre-eclampsia,
gestational diabetes mellitus, and preterm birth,
all of which can have significant health impacts
on the fetus and neonate. Studies have also shown
that low cord blood levels of Vit-D were associated
with an increased risk of respiratory infection
during the first few months of life and increased
risk of recurrent wheeze in early childhood [11].

Low birth weight (LBW) is a multifaceted
problem that increases the risk of hypoxemia,
acidemia, preterm deaths, and maternal distress,
and disposes the infant to a number of metabolic
disorders, polycythemia, lung problems, intra-
ventricular hemorrhage, cognitive dysfunction,
and cerebral palsy, which occur in both term and
preterm infants. Some of the effective factors on
the occurrence of LBW include: the history of
chronic maternal diseases (blood pressure, renal
diseases, diabetes mellitus, anemia, etc), higher
body mass index (BM1), maternal weight gain
during pregnancy, maternal age during pregnancy,
occupation, different types of fetal infections and
chromosomal abnormalities, birth rank, delivery
interval, neonatal sex, age of the uterus, placental
abruption and placenta previa[14].

The aim of thiswork was to study and investi-
gate the relation between maternal vitamin-D level
in pregnancy and development of low birth weight
neonates in Damanhour Teaching Hospital.

This study was a prospective cross-sectional
study carried out in Department of Obstetrics and
Gynecology, Damanhour Teaching Hospital on 60
pregnant female come in labor. Their neonates
after their birth was categorized into two groups,
neonates with birth weight <2500gm (n=30) and
neonates with birth weight >2500gm (n=30).

Assessment of Fetal Weight

The results of this study showed that no signif-
icant difference between the two groups regarding
basic demographic data including maternal age,
parity, BMI, gestational age and mode of delivery.

In this study there was statistical significant
difference between the two studied groups regard-
ing vitamin D level. Also, here was statistical
significant difference between the two studied
groups regarding Vit-D categories "Deficient,
insufficient and sufficient”.

The findings of this study are in agreement
with several studies, Dror and his coworkers,
(2011), showed that low maternal vitamin D levels
during pregnancy may be associated with an in-
creased risk of low birth weight, gestational diabetes
mellitus and preterm birth [15].

Similarly, another vital meta-analysis suggested
that vitamin D insufficiency was associated with
an increased risk of low birth weight, pre-eclampsia
and bacterial vaginosis[16].

However, Dror and his coworkers, (2011), in
their study included both case-control and prospec-
tive cohort studies and did not include the most
recently published cohort studies; additionally,
they did not evaluate the association using specific
subgroup analysis. Moreover, the cut-off vitamin
D levels differed between different studies. Thus,
conduction this meta-analysis to provide stronger
evidence for the association between vitamin D
and low birth weight [15].

Thisresult is consistent with another rand-
omized controlled trial in Pakistan by Hossain and
his colleagues, (2011), in two studies, low vitamin
D levels during pregnancy increased the risk of
low birth weight, however vitamin D supplemen-
tation did not significantly reduce the risk of low
birth weight [17].

In another study by Gernand and his coworkers,
(2013), maternal vitamin D level in the second
trimester of the pregnancy was related to the risk
of low birth weight in the white and non-obese
women, while this relationship was not seen in the
black or obese women. Low birth weight are likely
associated with weight at birth <2500gm. [18].

Vitamin D deficiency during pregnancy causes
potentially harmful implications in the mother and
the fetus. Several studies have referred to the
relationship between vitamin D deficiency and the
incidence of low birth weight [19].

Some studies have shown that increasing the
amount of 25-hydroxy vitamin D in the bloodstream
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before and during pregnancy contributes to nesting
and causes stability in pregnancy, aswell asin-
creased calcium uptake required for fetal growth
and development. Studies have aso indicated that
the decreased expression of vitamin D receptors
results in functional impairment and limitation in
the beneficial effects of vitamin D in regulating
the fetus-placental growth. In the study of Hutabarat
and his colleagues, (2007), maternal vitamin D
deficiency was observed in al pathological preg-
nancies with a decrease in the staining levels of
placental VDR in low birth weight [19].

As Zhang and his coworkers, (2008), have
shown that severe vitamin D deficiency may play
an important role in placental inflammation, which
in turn may lead to a higher risk of low birth weight
and other neonatal side effects[20].

Conclusion:

We can conclude that Vitamin D supplementa-
tion during pregnancy is essential to help in normal
development of the fetus and prevent fertal growth
retardation (FGR). So, we recommend vit-D sup-
plementation for pregnant women to prevent these
events.
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