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ABSTRACT

Background: Previous studies have shown the relationship between lung development
and vitamin D, but there have been few studies to assess vitamin D level in preterm
babies have respiratory distress syndrome (RDS).

Aim of the work: The aim of this work is to determine the role of neonatal plasma
vitamin D levels on occurrence of respiratory distress syndrome and correlated its
level with the degree and the severity of the disease.

Patients and methods: This study included 30 preterm infants, recruited from neonatal
intensive care unit of Toukh Central Hospital following informed consent from the
parents during the period from July 2017 till February 2018. They are subdivided into
two groups; one group with 30 preterm neonates diagnosed as having respiratory
distress syndrome, the other group with 30 healthy preterm neonates . Full history
taking, clinical examinations and investigations for all neonates are including serum
25-hydroxy vitamin D levels in both neonates.

Results: In 25 % of preterm infants, 25(OH) D levels are compatible with severe
deficiency (< 10 ng/mL), 38.3 % with moderate deficiency (10— 20 ng/mL), and 26.7 %
with mild deficiency (20 — 30 ng/mL). A normal 25(0OH) D level is observed in none of
the babies.

Conclusion: lower neonatal 25(0OH) D levels are associated with neonatal respiratory
distress syndrome.
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INTRODUCTION gestational age and weighing less
than 2500 gm [1]. Vitamin D is a
fat-soluble steroid hormone that
contributes to the maintenance of

Respiratory Distress Syndrome
(RDS) of the newborn is an acute

lung disease caused by surfactant

deficiency. It is seen primarily in normal ca.lc1um. hqmeostg 318 .and
neonates younger than 36 wecks skeletal mineralization. Vitamin D
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also has  immunomodulatory
effects on immune function [2].
Preterm infants are at increased
risk for vitamin D deficiency also
vitamin D status at birth is entirely
dependent on maternal vitamin D
status [3]. Respiratory distress
syndrome (RDS) of the newborn
is the most common cause of
respiratory failure 1in preterm
infants and results in significant
morbidity and mortality. Its
pathophysiology ~ complex, but
the absence of surfactant is one of
the hallmark features of RDS [4].
Respiratory  distress syndrome
(RDS) also known as hyaline
membrane disease (HMD), it
occurs almost exclusively in
premature infants. The incidence
and severity of RDS are inversely
related to the gestational age of the
infant [5]. Vitamin D is a fat-
soluble steroid hormone that
contributes to the maintenance of
normal calcium homeostasis and

skeletal mineralization [6].
Vitamin D also has
immunomodulatory effects on

immune function [2]. Vitamin D is
intimately involved in the growth
and development of fetal lung
including surfactant production
[7]. Some studies have also
revealed that, 25(OH) Vitamin D
improves the maturation of type II
pneumocytes and the synthesis of
surfactant [8]. The studies are
investigating the relationship
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between the 25(OH) Vitamin D
levels in babies and newborns
with sepsis, bronchopulmonary
dysplasia, atopic dermatitis, and
asthma [9]. Thomas et al. have
demonstrated that there is a strong
correlation between the 25(OH)
Vitamin D level of the mother and
fetus [10]. Wei et al. have
demonstrated that there is a
correlation between 25 (OH)
Vitamin D deficiency in the
mother and preterm birth [11].
Fernandez-Alonso and Dionis-
Sanchez have shown a correlation
between lower 25 (OH) Vitamin D
levels and the incidence of
preeclampsia [12]. Ataseven et al.
stated that vitamin D status is not
correlated with gestational age
[13].

AIM OF THE WORK

The aim of this work is to
determine the role of neonatal
plasma vitamin D levels on
occurrence of respiratory distress
syndrome and it is correlated level
with the degree and the severity of
the disease.

PATIENT AND METHODS
Ethical consideration:

1. Approval of the study protocol
by Ethical Scientific Committee of
AL Azhar University Assiut is
obtained.
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2. Informed consents, is taken
from the parents before their
enrollment in the study.

3. All the collected data of the
studied case and results are
confidential and the patient has the
right to know them.

4. The patient and caregiver has
the right to withdraw from the
study at any time.

5. The authers declaired that there
1s no potiential conflict of interest
with  respect the  research,
authorship, and/or publication of
this article.

6. The authors received no
financial support for the research,
authors and/or publication of this
article.

This case control prospective
study is conducted on preterm
neonates admitted to Neonatal
Intensive Care Units (NICUs) of
the Pediatric Department Toukh
Central Hospital during the period
from July 2017 till February 2018.
This study included 60 preterm
infants, they are subdivided into
two groups; the 1% group included
30 preterm neonates less than
35weeks diagnosed as having
respiratory distress syndrome. The
2" oroup included 30 healthy
preterm neonates and exclude
from the study full term neonates,
infant with major congenital
abnormalities or chromosomal
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disorders, and maternal diseases

affecting  Vitamin D  level
(Gestational diabetes, parathyroid
disease, calcium  metabolism

problems, and renal diseases).

All participants are subjected to
the following maternal, prenatal,
natal, postnatal history, general,
systemic clinical examination, and
investigations in the form of
Serum 25-hydroxy vitamin D (25
(OH) Vitamin D) levels in
neonates. 4ml of venous blood
samples are obtained in the first
day of life from babies in which
2ml of blood are added to the test
tubes containing K-EDTA for
analyzing the CBC and other two
milliliters are added to red topped
tubes without anti-coagulant. The
red topped tubes are left for 20
minutes to coagulate, and then
centrifuged for 20 minutes at 3000
rpm. The serum are separated and
stored at -40°C until quantitative
analysis for estimation of serum
Vitamin D. All the previous
analysis is performed by EDITM
25-OH Vitamin D EIA Kit with
REF (KT 815), LOT (J280) and
assay range from (12.6-74.6).
Vitamin D deficiency is classified
according to serum 25(OH) D
levels as follows: < 10 ng/mL:
Severe, 10 — 20 ng/mL: Moderate,
21 — 30 ng/mL: Mild vitamin D
deficiency and > 30 ng/mL:
Normal [11, 12].
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Statistical Analysis:

The collected data are analyzed
using SPSS version 21.0-computer
software (SPSS Inc, Chicago, ILL
Company). Categorical data are
presented as  number and
percentages using Chi square test
(X2) and Fisher's exact test to
analyze them. Continuous
variables are tested for normality
using Shapiro-Wilks test,
Quantitative data are expressed as
mean =+ standard deviation and
range 1if normally distributed,
using Student "t" test to compare
means of 2 parametric variables or
expressed as median and IQR

using Man Whitney U test
(MWU) for two non-parametric
variables. Krauskal Wallis test
(KWT) is used to compare 3 non
parametric variables. Spearman’s
correlation coefficient (rho) is
used to test correlations between
non-parametric variables. ROC
curve is used to detect the cutoff

value of vitamin D level with
optimum sensitivity and
specificity in the prediction
occurrence of RDS and its

severity. The accepted level of
significance in this work is stated
at 0.05 (P <0.05 is considered
significant).

RESULTS

Table (1): Comparison of the studied groups regarding gestational

age and birth weight

Patients Controls St. p
Variable (N=30) (N=30) "t" Volume
Mean | £SD | Range | Mean | #SD | Range | Test
Gestational 0.14
age 325 1.47 30-35 33.0 1.09 32-35 1.48 .
(NS)
(w)
Weight 0.81
1.76 026 | 1.3-23 | 1.78 032 | 1.3-25 | 024
(kg) (NS)

Table (1) shows that, non-
statistical significant decrease in
the patients group than control
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group regarding to gestational
age and birth weight.
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Table (2): Comparison the studied groups regarding Vitamin D level

Patients Controls SLIE"
Variable (N=30) (N=30 : P
Mean | £SD | Range | Mean | £SD | Range
Vit D
level 994 | 454 | 2.8-19 | 2495 | 636 | 10-36 0.001 (HS)
(infant)

Table (2), highly statistical
significant decreases in the
patients than the control group

regarding to infant Vitamin D.
While,

Table (3): Comparison the studied groups regarding degree of infant
Vitamin D deficiency

Infant vit D group Total
Patients Controls
Normal Count 0 6 6
% within group .0% 20.0% 10.0%
Mild Vit D Count 0 16 16
deficiency
21-30 ng/mL % within group .0% 53.3% 26.7%
Moderalte vitD Count 15 8 23
deficiency
10-20 ng/mL % within group 50.0% 26.7% 38.3%
Severe Count 15 0 15
<10 ng/mL % within group 50.0% 0% 25.0%

Table (3) shows the statistical
significant decrease between the
patients than the controls group
is regarding to the percentage of

degree of infant Vitamin D
deficiency (mild, moderate and
sever deficiency).
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Table (4): Correlation between the infant Vitamin D level and the
studied continuous variables

Vit D
With Patients Controls
Rho P rho P
Maternal age -0.289 0.12 0.006 0.97
Gestational age 0.594 0.001 (HS) 0.022 0.91
Birth weight -0.150 0.42 0.071 0.71
APGAR 1 0.455 0.012 (S) 0.430 0.018 (S)
APGARS5 0.278 0.13 0.234 0.21
RR -0.443 0.014 (S) 0.151 0.42
Down score -0.695 <0.001 (HS) 0.117 0.53
Grade of RD -0.650 <0.001 (HS) e
Hb% -0.470 0.009 (S) -0.355 0.07
TLC -0.144 0.45 0.028 0.88
PLTs 0.247 0.18 -0.329 0.076
Table (4) shows that, a positive  correlation  between

significant negative correlation
between infant Vitamin D level
and down score and Hb %, a
highly  significant  negative
correlation  between  infant
Vitamin D and grades of RDS
among x-ray, a significant

infant Vitamin D and gestational
age, Apgar score at 1st minute.
Non-significant correlation
between infant Vitamin D level
and birth weight, TLC, and
platelet count.

Table (5): Validity and predictivity of cut-off point of Vitamin D level
in prediction of occurrence of respiratory distress
syndrome in preterm babies

()
Variable | Sens% | Spec% | PPV% | NPV% | Accuracy% | AUC 92{;(? I
Infant
Vit D , . . ) )
<172 96.7% | 93.3% | 93.5% | 96.5% 95% 0.97 | 0.93-1.0
ng/ml
Table (5) shows the sensitivity of infant Vitamin D is

performance of infant Vitamin D
in Prediction of preterm with
respiratory distress syndrome. At
a cut off value < 17.2ng/L,
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96.7% with 93.3% specificity,
PPV 93,5, NPV 96.5 and
accuracy: 95%.
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DISCUSSION

This study included 60 preterm
infants (35 males and 25 females)
with mean of GA of 33.3 + 1.3
weeks. They are subdivided into
(Group 1 : 30 preterm infants with

respiratory  distress  syndrome,
Group 2 30 preterm infants
without  respiratory distress
syndrome served as control
group). In the current study,
patients  have  non-statistical
significant difference regarding

gestational age and birth weight.
The same results are reported by
Loughrey et al., they found no
significant difference in infants of
RDS when compared to infants
without RDS, in gestational age
more than 30 weeks [14].
Moreover, Wang et al. indicate
that there is highly significantly
association between birth weight,
gestational age, and RDS
incidence [15]. They found that,
RDS incidence increased with
decreased birth weight and
gestational age. Our study are
showed that , there is a highly
statistical significant decrease in
the patients than the control group
regarding to the infant Vitamin D
and statistical significant decrease
in the patients than the controls
group regarding percentage of
degree of infant Vitamin D
deficiency.
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In our case control prospective
study, there is a high prevalence of
a 25 OH D level < 30 nmol/L
among preterm infants, It also
shows that, 25.0 % of preterm
being severe, 383 % being
moderate, and 26.7 % is mild 25
(OH) D deficiency. RDS is more
frequent in babies with severe
vitamin D deficiency (50.0 % of
babies with severe and 50.0 % of
babies with moderate deficiency
have RDS). This result is similar
with the study done by Ataseven
et al.,, ninety-seven (63%) of
preterm 1is severe, 50 (34%) is
moderate, and 5 (3%) is mild
vitamin D deficiency [13]. There
is no baby in the study with a
normal 25 (OH) Vitamin D level.
Five babies in the mildly deficient
group are also included in the
moderately deficient group. Two
groups are designed: There are 97
babies with 25 (OH) Vitamin D
level < 10 ng/ml (group 1) and 57
babies with 25 (OH) Vitamin D
level 10-30 ng/ml (group 2).
Twenty-seven patients (28%) are
diagnosed as RDS in the first
group, while eight (14%) patients
have RDS in the second group.
RDS is more frequent in babies
with severe 25 (OH) Vitamin D
deficiencies. The risk of RDS is
reduced to 3.34 times in babies
with higher vitamin D levels. We
indicate that, a significant negative
correlation between infant
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Vitamin D level and (Down score
and Hb %).

A highly significant negative
correlation between infant
Vitamin D and grades of RDS
among x-ray, a significant positive
correlation between infant
Vitamin D and (gestational age,
Apgar score at Sth minute and
non-significant correlation
between infant Vitamin D level
and (birth wt, TLC and platelet
count).

Average 25 (OH) Vitamin D
levels of girls are similar with the
boys. In our study, we try to find
the performance of infant Vitamin
D in Prediction of preterm with
respiratory distress syndrome. At a
cut-off value < 17.2 ng/L,
sensitivity of infant Vitamin D is
96.7% with 93.3% specificity,
PPV 935, NPV 96.5 and
accuracy: 95%. Ataseven et al.
investigated whether 25 (OH)
Vitamin D deficiencies is a risk
factor for RDS [13]. None of the
preterm infants have normal
vitamin D level, which underlined
the burden of Vitamin D
deficiency in pregnant women and
their offspring. RDS is more
common in severely vitamin D-
deficient preterm. Determination
of vitamin D status of the mothers
and appropriate supplementation
might be a valuable strategy to
reduce RDS, in addition to
antenatal steroids. Besides, since
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vitamin D is a regulatory factor in

many organs during fetal
development.
CONCLUSION

Lower neonatal 25 OH D
levels are associated with neonatal
respiratory distress syndrome and
also 25 (OH) Vitamin D might be
a promising agent in addition to

antenatal steroids for the
prevention of RDS.

Premature newborns are at
great risk for vitamin D

deficiency. A higher incidence of
RDS in the group of infants with
lower 25 (OH) Vitamin D levels
presents the importance of
monitoring 25 (OH) Vitamin D
intake and levels during pregnancy
in order to prevent RDS.

RECOMMENDATIONS

Appropriate vitamin D
supplementation to the pregnant
women to prevent neonatal RDS
in their off springs

We suggest the need for a
multicenter randomized
interventional trial to assess the
effect of optimized vitamin D
status on  preterm  infants'
outcomes, especially respiratory
outcomes.
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