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ABSTRACT

Background: Overall fetal growth and development is influenced by the maternal nutrition status preconceptionally
and in pregnancy. Very few studies have explored the roles of serum ferritin and vitamin D in fetal growth effectively.
This pilot study aims to assess the serum Ferritin and vitamin D3 levels in early pregnancy and it’s correlation with fetal
wellbeing.

Methods: This observational study was conducted at the OBGYN department of tertiary care hospital from Dec 2022
to Dec 2023.A total of 295 pregnant women who satisfied the criteria were recruited. Primary outcome was to assess
baseline maternal serum ferritin and Vitamin D3 levels in early pregnancy and secondary outcome to assess it's effects
on fetal wellbeing.

Results: Vitamin D deficiency was detected in 21 percent (42) of the study participants and low serum ferritin levels in
20 percent (40) of the patients. Vit D deficiency was more common in primigravidas (15%) as compared to low serum
ferritin seen in multigravidas (12.5%). Low Serum ferritin was seen in 15 patients with anaemia and even in 10 patients
with Vit D deficiency. Preterm labour, Preeclampsia was seen in three patients. Low birth weight was seen only in 2
patients and the majority of these patients underwent uneventful normal vaginal delivery.

Conclusions: Currently limited evidence is available to explore the association of serum ferritin, vitamin D with fetal
wellbeing. The present study emphasizes the need for bigger study to elucidate the causal relationship between low
maternal serum ferritin and Vitamin D3 and adverse pregnancy outcomes.
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INTRODUCTION

Overall development of fetus in utero is determined by
various factors like expectant mother’s nutrition both
preconceptionally and during pregnancy. It is important to
embark upon the pregnancy in a healthy and balanced diet
state and same has to be maintained throughout the
pregnancy.! Vitamin D, is an essential micronutrient
produced by skin tissues through sunlight and obtained
from edible sources like liver, egg yolk and dairy
products.>* Pregnant women are susceptible to vit D
deficiency. Multiple factors like skin colour, adiposity,

geography, dietary intake and vitamin supplements
influence this deficiency.® Ferritin level is an indicator of
iron stores in body and is correlated with iron deficiency
anemia and angiogenesis.®” Studies have shown that
deficiency of vitamin D3 during early pregnancy can lead
to anemia.

Thus, their role in pregnancy appears to be important.
Available evidence is not clear about their association in
poor outcomes of pregnancy such as small for gestational
age (SGA), growth retardation and preterm risk.8% The
present study aimed to observe the ferritin as well as vit
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D3 levels early in pregnancy in local population for its
correlation with fetal wellbeing. Very few studies
elaborate the roles of vit D3 during fetal growth
effectively.!! Limited evidence is available on need for Vit
D3 treatment to prevent adverse pregnancy outcomes like
preeclampsia, fetal growth effects. More robust trials are
necessary to study this during pregnancy.!?

The main aim of this study was to assess Ferritin and vit
D3 levels in early pregnancy in local population and it’s
correlation with fetal wellbeing and to assess the baseline
maternal health in terms of ferritin and vitamin D3 values
in early pregnancy, effect of these determinants of
maternal health on fetal wellbeing as secondary objectives.

METHODS
Study design

The present observational research was prospectively
carried out at OBGYN department of a tertiary hospital
INHS KALYANI from December 2022 to December
2023. The primary outcome was to study baseline ferritin
and vitamin D3 in early pregnancy and maternal- fetal
outcome in low ferritin and vitamin D3 was the secondary
outcome.

Sample size

During the study period, pregnant women less than
thirteen weeks consenting to participate in above study
were included. Women with known disorders, bad
obstetric history, more than thirteen weeks gestation and
multi fetal gestation were excluded from the study.

Along with routine ANC profile investigations additional
serum ferritin and vitamin D3 levels were checked in early
pregnancy. During the course of study any unusual health
conditions like preeclampsia, abruption, preterm labour for
mother during subsequent ANC visits and low birth weight
in new born if any was noted prospectively.

Measurement of ferritin and vitamin D3 (Independent
variables) was done by standard laboratory methods. Birth
outcome variables observed were average birth weight and
low birth weight. Maternal obstetric outcomes like
preeclampsia, abruption and preterm labour were observed
during the study period.

Data obtained was analysed wusing principles of
prospective observational analysis in percentage as
statistical tool. Statistical descriptive analysis was done
and results were tabulated in number (%) for parameters
observed.

Helsinki declaration guidelines and ethics in practice were
adhered to during study along with Institutional-ethics
committee (IEC) clearance. The baseline levels of ferritin
and vitamin D3 were observed including the birth
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outcomes. This study did not involve any intervention
including supplementation in study participants.

RESULTS

From December 2022 until December 2023, 295 women
in early pregnancy who satisfied necessary criteria were
recruited. Due to unavoidable factors such relocation,
transfers and loss of follow up, 200 women amongst them
were observed as per the protocol. Statistical descriptive
analysis was done and results were tabulated in number
(%) for parameters observed.

Primary outcomes

The characteristics of study participants is shown in Table
1. Deficiency of Vitamin D3 was detected in 21 percent
(42) of the study participants and serum ferritin levels were
low in 20 percent (40) of the patients. It was common
among primigravidas (15%) in comparison of low level of
serum ferritin in multigravidas (12.5%). Such observations
in the present study may be due to existing multiple factors
like poorer nutritional status of women, myths and
unhealthy habits related to food in society.

Secondary outcomes

Secondary outcomes in present study focused on maternal
obstetric complications if any like preterm labour,
abruption, preeclampsia, and birth weight of newborn both
average birth weight and low birth weight as shown in
below tables.

Serum ferritin, Vitamin D3 levels and pregnancy
(Maternal effects)

Serum ferritin was observed with anemia in 15 patients
with low levels of serum ferritin and even in 10 patients
with vit D3 deficiency in pregnancy in present study.
Preterm labour was seen in three patients with low serum
ferritin which is a well-known complication in anemia
complicating pregnancy especially in multiparous women.
Preeclampsia, abruption and preterm labour was observed
in three, two and one patient respectively with serum Vit
D3 deficiency.

More robust case control studies are required to explore
this association and significance of vit D3 deficiency in
early pregnancy and adverse pregnancy outcomes. These
conditions were comparable in the two groups but no any
significant association with the high-risk factors could be
observed in similar other studies as per the available
research database.

Outcome of babies with deficiency of vitamin D3
Low-birth weight (LBW) was seen in 2 patients with vit
D3 deficiency and majority of this patients underwent

uneventful normal vaginal delivery. LSCS was performed
only in indicated cases.
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Table 1: The characteristics of the study participants and their serum ferritin and vitamin D3.

Normal vitamin D

Age (N), parity (N) level (%) Vitamin D deficiency ~ Normal serum ferritin Ferritin low
21-30 (180) 144 (72) 36 (18) 150 (75) 30 (15)

>30 (20) 14 (7) 06 (3) 10 (5) 10 (5)

Primi (160) 130 (65) 30 (15) 145 (72.5) 15 (7.5)
Multi (40) 28 (14) 12 (6) 15 (7.5) 25 (12.5)

Table 2: The maternal effects of low levels of ferritin and vitamin D3.

| Variable Vitamin D deficienc Ferritin Low levels
Anemia<l1l gm% 10 15
Preeclampsia 03 -
Abruption 02 -
Preterm Labour 01 03
Total 16 18

Birth weight /MOD

Normal level (%

>2.5 Kg 190 150 (75) 40 (20)
<2.5 Kg 10 08 (4) 02 (1)
NVD 160 124 (62) 36 (18)
LSCS 40 34 (17) 06 (3)
DISCUSSION in vitamin D3 synthesis pathway. Skin tones like brown

Vitamin D3 is important to maintain effective calcium and
thus strong bones in human body. It is necessary for the
bones. As per Holick’s classification, vitamin D level
1s<20 (ng/ml) is deficiency and 21 to 29 (ng/ml) is in-
sufficiency.’® In India iron-deficiency anemia (IDA) is
common during pregnancy. Ferritin indicates the iron
stores available in body. Greens, dates and nuts are
primary sources of iron.!* Vitamin D rich foods are very
limited and may be insufficient to balance the demands in
pregnancy.*> More research and evidence is still lacking to
support vitamin D3 supplements in pregnancy.

Deficiency of vitamin D3 in pregnancy may be associated
with severe bone changes, adverse outcomes of pregnancy
like preterm labour, preeclampsia and low birth weight in
newborn baby.'” Iron deficiency anemia (IDA) is one of
the most commonly seen cause of nutritional deficiency in
pregnant women in our country and is an important risk
factor for developing anemia complicating high risk
pregnancy especially in developing countries.

The currently available research database fails to show any
significant differences in improvement of IDA during
pregnancy with vitamin D medications and it also does not
appear to improve serum ferritin levels in such cases.'®%
More extensive and multicentric research is warranted for
dietary modifications and vitamin D3 supplement in
pregnancy. In tropical countries, the ready availability of
sunshine appears to play a beneficial role as it is involved
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and darker skin may limit the rate of vitamin D synthesis
when compared to those with lighter skin tone as melanin
plays a protective role in such cases.?*** Evidence shows
that appropriate time of the day to have the maximum
benefit from ultraviolet radiation is about 10in the
morning to early noon and for approximately 10 to
30 minutes. New methods like consumption of fortified
foods like milk, flour and butter also appears to play a
beneficial role. However, a few studies have shown
probable risk of developing poor out of pregnancy like
premature birth as side effect of supplements.?

Very limited studies till date investigated probable
association of maternal vitamin D3 with growth of fetus
and fail to show the significant association between them
and birth outcomes.??” LBW was observed only in 2
patients of vit D3 deficiency. Majority of this patients
underwent uneventful normal vaginal delivery. LSCS was
performed only in indicated cases. Similarly, studies that
focused mainly on the pregnancy outcome and birth
weight also failed to show similar associations. % A
recent cochrane review with similar aims and objectives
showed inconclusive results and thus to some extent
support the findings in present study.3!-33

Only one study which was conducted by Judistiani et al,
elucidated the association with fetal biometry during the
final trimester. The present study observed limited
association of vitamin D3 in early pregnancy and birth
outcomes as well as fetal growth. It may suggest that levels
of vitamin D3 in mother in early pregnancy is important to
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development of fetus in utero but warrants further larger
studies to confirm this role.®* Anemia complicating
pregnancy may cause LBW and growth retardation in
utero.® In routine haemoglobin, ferritin can be
incorporated for evaluation in pregnancy anemia.®®
vitamin D3 influences formation of blood cells and thus
regulation of iron in human body.3"% In the current study
serum ferritin was associated with anemia in 15 patients
and even for 10 patients of vitamin D3 deficiency.

Ferritin is an important marker of inflammation. Excess
levels of iron in our body causes oxidation stress and
damages the endothelium, which may lead to etio-
pathogenesis of preeclampsia. Increase in ferritin levels
can also cause severe preeclampsia in such cases.*
Vitamin D3 plays important role in immunity and
functioning of placenta during pregnancy. Ferritin and
vitamin D3 levels in early pregnancy and prediction of
poor pregnancy outcomes like premature birth, abruption
and preeclampsia has yet to be determined and this stresses
on further research on these lines.*%4!

In present study preterm labour was seen in three patients
with low serum ferritin which is a well-known
complication in anemia complicating pregnancy especially
in multigravidas. Preeclampsia, abruption and preterm
labour was observed in three, two and one patients
respectively with serum vitamin D deficiency. A case—
cohort study which was conducted by bodnar et al, shows
a protective effect of sufficient vitamin D3 in pregnancy
and preterm birth. This may probably justify a bigger
clinical study for vit D3 supplements in pregnancy to avert
adverse pregnancy outcomes as observed in the current
study.*?

Our study being observational and involved no
intervention to pregnant women and newborn, thus fails to
show a causal relation between low maternal ferritin and
vit D3 levels during early pregnancy and poor outcomes.
We need further research to study effects of vitamin D3,
ferritin in early pregnancy with intrauterine fetal growth.
The evidence on such effects in India is limited.

CONCLUSION

In pregnancy deficiency of vit D3 and iron are observed
commonly especially in developing nations. Currently
very limited evidence is available to explore association of
fetal wellbeing and adverse pregnhancy outcomes with it.
The possibility of probable interaction between serum
ferritin and vitamin D3 during pregnancy and adverse
outcomes warrants further larger studies. The currently
available evidence data base is not just sufficient to
recommend vit D supplement in pregnant women. More
multicentric research is needed prior to initiation of
vitamin D3 medication in pregnancy as a preventive
measure as noted in the current study.

Nevertheless, due to it’s emerging global health problem
early screening of serum ferritin with vitamin D3
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deficiency in pregnancy is necessary to promote optimal
feto-maternal health and wellbeing. The pregnant women
should also be educated about the importance of balanced
nutrition along with adequate consumption of vitamin D3
and iron during pregnancy and pre-pregnancy period for
ensuring adequate maternal health and fetal wellbeing.
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