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ABSTRACT
This study was conducted at Fazle Omar Hospital Rabwah from
December 2017 to December 2018 and comprised patients admitted
with neonatal sepsis. Vitamin D deficiency was present in 70% of
patients. There was no significant difference between mortality rates of
the neonates having vitamin D deficiency, normal Vitamin D levels and
those with hypervitaminosis D.(p=0.22)
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INTRODUCTION

MATERIAL AND METHODS

Vitamin D deficiency is common among pregnant
women and newborn children. Study by
Wierzejska RE et al showed that 54% of pregnant
mothers and 37% of newborns were deficient of
vitamin D. Mothers with below normal levels of
vitamin D are more likely to give birth to neonates
1
with vitamin D deficiency.

This comparative study was conducted in the
Neonatal Section of the Department of Pediatrics
at Fazle Omar Hospital Rabwah, Pakistan, from
December 2017 to December 2018.Approval was
taken from the ethical committee of the institution.
All neonates admitted in NICU of Fazle Omar
Hospital, Rabwah with clinical manifestations of
neonatal sepsis from December 2017 to
December 2018 were divided in two groups i.e.
(1) with odd admission number and (2) with even
admission number. Those in the first group i.e.
with odd admission number were included in this
study. Informed consent was taken from the
parents of the participants.

Functions of vitamin D are not confined to
depositing calcium in bones or controlling levels of
calcium in blood. Vitamin D modifies immune
response and is necessary for developing fetal
2,3
immune system.
Neonatal sepsis has got a high mortality rate and
every possible avenue to reduce this high
mortality rate is worth exploring. Considering this
there was a need to ascertain the prevalence of
vitamin D deficiency among cases of neonatal
sepsis and whether there is any difference in
mortality rate among different cases of neonatal
sepsis according to their vitamin D status. The
objectives of this study were
1. To ascertain prevalence of vitamin D
deficiency among cases of neonatal sepsis
2. To ascertain whether any association is
present between vitamin D levels and
mortality rate among cases of neonatal sepsis

The neonates who had growth of organism in
blood, urine or cerebrospinal cultures were
categorized as culture proven neonatal sepsis,
and those neonates who had signs and symptoms
of neonatal sepsis but no growth was obtained in
cultures were labeled as presumed sepsis.
Vitamin D levels were checked in these patients
by Ellisa machine (Statfax 4700 Microstrip
Reader).
Patients were divided in three
categories according to their vitamin D levels. If
level of vitamin D was below 20 ng/ml [49.92
nmol/L], it was taken as vitamin D deficiency,
levels between 20 and 50 ng/ml [49.92-124.8
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nmol/L] was labeled normal, and levels above 50
ng/ml [124.8 nmol/L] was categorized hypervitaminosis D. Vitamin D deficiency was treated
by Stoss therapy i.e. 100000 units IM daily for
three days, for rapid correction of the deficiency
followed by 800 international units orally daily on
discharge for three months.
Statistical Package for Social Sciences 20 was
used for analysis of data. Shapiro-Wilk test
showed that vitamin D levels had non-normal
distribution. Chi-square test was applied for
testing association. If dependent variable was
continuous with non-normal distribution, MannWhitney test was used to compare differences
between two independent groups of continuous
variables.

RESULTS
Total number of patients included in the study was
110. Median (IQR) levels of vitamin D was 14.80
(12.98) ng/ml [34.96 (32.4) nmol/l]. Median levels
(IQR) of vitamin D in male and female cases
included in the study were 14.40 (12.39) ng/ml
[35.94 (30.93) nmol/l] and 17.1 (14.35)ng/ml
[42.68(35.82) nmol/l] respectively (p=0.830).
Among the patients included in this study 9 (8.0%)
patients died, 12 (10.9%) patients left against
medical advice (LAMA), and 89 (80.1%) were
discharged. Majority of organisms in culture
proven sepsis were gram –ve i.e 68 (62%), gram
positive organisms were found in 42 (38%.)
cases.
Among the patients included in the study,77
(70%) had vitamin D deficiency, normal vitamin D
level was present in 26 (23.6%) cases, and
hypervitamonosis D was found in 7 (6.4%) cases.
The difference in mortality in different categories
according to their vitamin D levels is shown in
table 1. Patients who left against medical advice
were not included in this comparison. This shows
that there was no significant difference between
mortality rates of different groups according to
their Vitamin D status. Median vitamin D levels of
the discharged and expired cases were 14.95
ng/ml [37.32 nmol/l] and 21.44 ng/ml [53.51].
Mann-Whitney U test showed that the difference
was non-significant (p=0.69)
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TABLE 1: Mortality rates in different groups
according to vitamin D status (12 patients who
left against medical advice are not included in
this comparison) n=98
Category of
vitamin D
Vit. D deficiency
Normal vit. D
Hypervitaminosis D

Discharged
64
20
5

Expired
(%)
4 (6.9)
4 (16.6)
1 (16.6)

Total
68
24
6

p=0.22

DISCUSSION
Vitamin D acts as an agent that modifies the
immune system and it has been shown that it
influences the development of immune system of
the fetus and consequently protects from
infections in the neonatal period. Study by
Hornsby E showed that babies born to those
mothers who received 4400 IU/ day of vitamin D
during last two trimesters of pregnancy had higher
levels of proinflammatory cytokines like interleukin
6, interleukin 8, granulocyte mononuclear colony
stimulating factor, interferon gamma after their
mononuclear cells were stimulated by different
stimuli. Similarly when their cord blood
mononuclear
cells
were
stimulated
by
dexamethasone, they produced higher levels of
4
interleukin 10.
It has been shown by numerous studies that
vitamin D deficiency can lead to detrimental
effects on the immune system. Many studies
ascertained whether critically ill patients have
significantly lower vitamin D levels as compared
with patients who are not critically ill. Jeng L et al
showed that those patients who were critically ill
had significantly lower vitamin D levels as
compared with the patients who were not critically
ill. In addition to that, among critically ill patients,
those who were having sepsis had significantly
lower vitamin D levels as compared with those
who were not having sepsis. This study also
demonstrated that when patients were given
Vitamin D, the neutrophils and macrophages
started producing more cathelicidin (LL-37). As
cathelicidin (LL-37) has got antimicrobial
properties, this enhanced innate immunity. It
shows that increased levels of vitamin D can lead
3
to better innate immunity.
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Different studies have shown that patients with
vitamin D deficiency require longer stay in hospital
5,6
and suffer higher mortality rate.
In our study the comparison between mortality
rates of different groups according to vitamin D
status show that, though mortality rate among the
patients having vitamin D deficiency was less than
the patients with normal or raised vitamin D levels
but the difference was non - significant.
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1. Vitamin D deficiency was present among 70%
of the neonates admitted with neonatal
sepsis.
2. Mortality rates of the patients of neonatal
sepsis with vitamin D deficiency is not
significantly different from the patients with
normal or raised vitamin D levels.
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