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Does Maternal Vitamin D Deficiency Affect Perinatal Outcomes?

Maternal Vitamin D Eksikligi Perinatal Sonuclar Etkiler Mi?
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' ABSTRACT |
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Aim: Vitamin D affects placental joining, immune

functions, inflammatory response and glucose
homeostasis. Vitamin D deficiency can harm both the
mother and the fetus’ health by boosting the generation
of inflammatory cytokines and activating the activation
of T- regulatory cells. We aimed to evaluate the perinatal

outcomes of vitamin D deficiency.

Material and Method: We evaluated 290 pregnant
women who were seen at the Gazi University Medical
Faculty Obstetrics and Gynecology Department. The
perinatal effects of maternal vitamin D deficiency are
studied to learn whether it increases complications
during pregnancy such as gestational diabetes mellitus

(GDM), preeclampsia, small-for-gestational age (SGA).

Results: Vitamin D insufficiency and vitamin D deficiency
in the pregnant women were established as 91% and
66%, respectively. GDM, preeclampsia, type of delivery,
preterm delivery, SGA, median baby birth weight, and
median baby birth height also did not differ significantly
among the groups (p>0.05).

Conclusions: Maternal complications that may result
from vitamin D deficiency are currently being examined.
In our study, we could not demonstrate a correlation

between vitamin D and GDM, SGA or preeclampsia.

Keywords: Pregnancy, vitamin D insufficiency

Amag: D vitamini plasental tutunmayi, immn fonksiyonlari,
inflamatuar yaniti ve glukoz homeostazini etkiler. D vitamini
eksikligi, inflamatuar sitokinlerin Uretimini artirarak ve
T-regulatuar hicrelerin aktivitesini uyararak hem annenin
hem de fetUstn saghgini etkileyebilir. D vitamini eksikliginin

perinatal sonuglarini degerlendirmeyi amacladik.

Gere¢ ve Yontem: Gazi Universitesi Tip Fakiltesi Kadin
Hastaliklari ve Dogum Anabilim Dal'nda gorulen 290 gebe
degerlendirildi. Maternal D vitamini eksikliginin perinatal
etkileri, gebelik sirasindaki komplikasyonlari (Gestasyonel
diabetes mellitus (GDM), preeklampsi, gestasyonel yasa
gore kicUk bebek (SGA)) artirip artirmadigini 6grenmek icin

arastirma yapildi.

Bulgular: Gebelerde D vitamini yetersizligi ve D vitamini
eksikligi sirasiyla %91 ve %66 olarak saptandi. GDM,
preeklampsi, dogum sekli, erken dogum, SGA, medyan
bebek dogum agirhigr ve medyan bebek dogum boyu da
gruplar arasinda anlamli farklilik géstermedi (p>0,05).

Sonug: D vitaminieksikliginden kaynaklanabilecek maternal
komplikasyonlar halen arastiriimaktadir. Calismamizda D
vitamini ile GDM, SGA veya preeklampsi arasinda bir iliski

gorulmedi.
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INTRODUCTION

Vitamin D deficiency during pregnancy is a worldwide
epidemic (1). According to studies, the prevalence
ranged from 18% to 84% depending on the country
that subjects were from and the type of clothing they
wore (2-5).

Calcium homeostasis in the mother and fetus is
impacted by vitamin D levels during pregnancy. A
mother provides a fetus with the vitamin D it needs
through the placenta (6).Vitamin D deficiency can
harm both the mother and the fetus’ health by
boosting the generation of inflammatory cytokines
and activating the activation of T- regulatory cells
(7). Additionally, vitamin D influences the placental
joining, immune system, inflammatory response,
and glucose homeostasis (8-10). Low vitamin D levels
have been linked in several studies to a number of
pregnancy-related problems, such as preeclampsia
(11-13), gestational diabetes mellitus (14), delivery
of small-for-gestational-age (SGA) newborns (15, 16),
an increase in the cesarean delivery rate (17), and
preterm delivery (12, 18).

Research on vitamin D is currently being conducted
worldwide and in Turkey. In the current study, the
perinatal effects of maternal vitamin D deficiency
are examined to determine whether it led to more
pregnancy complications (GDM, preeclampsia, SGA).

MATERIALS AND METHODS

Case Selection

In this cohort study, 290 pregnant women in the
third trimester who had visited the Obstetrics and
Gynecology Department of Gazi University Medical
Faculty were included. The Ethics Committee of the
Gazi University Faculty of Medicine approved this
single-center study.

Written consent was obtained from all patients.
Patients’ medical history was recorded. The study
excluded pregnant women with liver diseases, kidney
diseases, inflammatory bowel disease, diseases that
may cause enteropathy, and diabetes mellitus.

Pregnant women were divided into four groups based
on the categories of sufficient, insufficient, deficient,
and severely deficient vitamin D levels, which were
defined as levels above 30 ng/ml, between 29.9 ng/
ml and 20 ng/ml, between 19.9 ng/ml and 10 ng/ml,
and below 9.9 ng/ml, respectively.

The pregnant women'’s follow-up files were examined
to see if they had GDM or preeclampsia. Between the
24th and 28th pregnancy weeks, patients underwent
a 50 gram oral glucose tolerance test. The 100 gr oral

glucose tolerance test was administered to cases
whose first-hour (1 h) glucose levels were greater
than 140 mg/dl. During the 3-hour OGTT carried out
using 100 gr glucose; fasting, and 1 h, 2 h, and 3 h
glucose levels were measured. The following normal
values were noted: fasting 95 mg/dl, 1 h 180 mg/dl, 2
h 155 mg/dl, and 3 h 140 mg/dl. GDM was identified
in cases with at least two high glucose test results
(18).

Preeclampsia was diagnosed when the blood pressure
reached 140/90 mmHg or higher after the 20th week
of pregnancy, and it was associated with one or more
of the following symptoms and laboratory findings:
Proteinuria (300 mg protein in 24-hour urine or
urine protein to creatinine ratio 0.3 or +1 protein
determination by dipstick in spot urine specimen); or
thrombocytopenia (platelet <100.000/microl); renal
failure (creatinine >1.1 mg/dl or two-fold increase
when compared to baseline); liver involvement (two-
fold increase in serum transaminase levels); cerebral
symptoms (headache, visual symptoms, convulsions);
pulmonary edema symptoms [18].

The delivery types were documented, and the
delivery times were classified as preterm or term.
The newborns’ height, weight, and gender were all
recorded. SGA was diagnosed based on the Turkish
Neonatology Association’s 2011 growth curves.

Analysis

The pregnant women’s calcium and phosphorus
levels were analyzed by using the spectrometric
method (Beckman Coulter AU auto analyzer). The
electrochemiluminescence method was used to
determine the levels of parathyroid hormone (Roche
cobas E601 auto analyzer). Maternal vitamin D
levels were measured using the LC-MSMS method
(ULTIMATE 3000 device). Vitamin D levels of all
samples were measured using the LC-MSMS method
(ULTIMATE 3000 device).

Statistical Methods

Statistical analysis of the data was performed by
using SPSS Statistics Program 22. The Kolmogorov-
Smirnov test was used to determine if continuous
and discrete numerical variables showed normal
distribution and Levene’s test was used to determine
the homogeneity of variances. Descriptive statistics
for continuous and discrete variables were expressed
as a meanzstandard deviation or median (minimum-
maximum) while categorical variables were expressed
in number of cases and percentage (%).

One-way variance analysis (one-way ANOVA) was
used to determine the significance of differences
between the groups. To determine the significance
of differences between the median values, the
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Mann-Whitney-U test was used in evaluating the
significance between two independent groups and
the Kruskal-Wallis test was used in evaluating the
significance in more than two groups. The categorical
variables were evaluated using Pearson’s chi-square
test, Fisher’s exact test or a probability ratio test. P
value <0.05 was accepted to be significant.

RESULTS

The following number of pregnant women were
included in the study groups: 25 pregnant women with
sufficient vitamin D levels, 73 with insufficient vitamin
D levels, 113 with deficient vitamin D levels and 79
with severely deficient vitamin D levels. The prevalence
of vitamin D deficiency and insufficiency in pregnant
women was 91% and 66%, respectively.

There were no statistically significant differences in
mean age, educational level, mean pregnancy week,
median parity, multiparity ratio, mean BMI before
pregnancy, BMI classification before pregnancy,
smoking habit, and physical activity among these four
groups (p>0.05). GDM, preeclampsia, type of delivery,
preterm delivery, SGA, median baby birth weight,
and median baby birth height were not significantly
different between groups (p>0.05) (Table 1).

Furthermore, pregnant women with pathological
conditions (GDM, SGA, or preeclampsia) (n=45) were
compared to healthy pregnant women (n=245). The
levels of vitamin D in these two groups did not differ
significantly (p=0.927).

The area below the ROC curve for vitamin D levels was
found to be statistically insignificant in separating
pathological (pregnancies with GDM, SGA, and
preeclampsia) and normal pregnancies (AUC=0.504,
95% Cl1=0.410-0.599, P=0.927).

DISCUSSION

Vitamin D deficiency and insufficiency were found to
be 91% and 66%, respectively, in this study. Although
Turkey does not have a lack of sunlight, there is a high
rate of vitamin D insufficiency and deficiency. GDM and
vitamin D deficiency were found to have no significant
relationship (p=0.230).

The second trimester 25(0OH)D levels and GDM were not
related in a study by Farrant et al. which involved 559
pregnant Indian women (20). Vitamin D deficiency and
GDM were not found to be significantly related. Another
study by Clifton-Bligh et al. measured maternal serum
25(0OH)D levels as part of a GDM screening and discovered
a significant negative correlation between fasting glucose
and vitamin D levels, but no significant correlation
between vitamin D levels and GDM (21). Makgoba et al.
evaluated 158 control subjects and 90 patients with GDM,
and they found no significant correlation between first
trimester 25(0OH)D levels and GDM (22). However, there
was a negative correlation between the 25(0OH)D levels
and second hour fasting glucose levels. No significant
correlation was found between the third trimester 25(0OH)
D levels and GDM in a study by Park et al. (23). In this
study, the relationship between the first trimester vitamin
D level and insulin resistance and beta-cell function
was also examined. In another study evaluating 723
women, there was no difference in pregnancy 25(OH)
D concentration between GDM and non-GDM mothers
(82 vs 82 nmol/L, P=0.99 results of this study support
those of ours (24). According to a recent study, individuals
with vitamin D deficiency had a 26% higher risk of
developing gestational diabetes than those with normal
serum vitamin D concentrations (25). Wang et al meta-
analysis revealed that pregnant women with GDM had
significantly lower vitamin D levels than pregnant women
without the condition. GDM risk has been linked to
vitamin D deficiency (OR = 1.15, %95 GA: 1.07-1.23) (26).

Table 1: Relationship Between Vitamin D levels and pregnancy complications

Sufficient Insufficient Deficient Severely Deficient p-value
Number of cases 25 73 113 79
GDM 5 (%20.0) 5 (%6.8) 10 (%8.8) 6 (%7.6) 0.230*
Preeclampsia 1 (%4.0) 1(%1.4) 4 (%3.5) 3 (%3.8) 0.761%
Delivery types 0.308*
NSVD 6 (%24.0) 13 (%17.8) 16 (%14.2) 8(%10.1)
C/S 19 (%76.0) 60 (%82.2) 97 (%85.8) 71 (%89.9)
Preterm 1 (%4.0) 5 (%6.8) 6 (%5.3) 3(%3.8) 0.850%
SGA = 3 (%4.1) 7 (%6.2) 3(%3.8) 0.376%
Birth weight 0.0729
Median 3400 3250 3170 3330
Minimum-Maximum 2710-4380 790-4590 1580-5240 2050-4170
Birth height 0.1269
Median 50 49 49 50
Minimum-Maximum 45-52 34-53 41-55 45-54
* Pearson’s chi-square test, ¥ Probability Ratio test, 9 Kruskal Wallis test. GDM: Gestational Diabetes Mellitus, NSVD: Normal Spontan Vaginal Delivery, CS: Cesarean Section, SGA: Small for
Gestational Age
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There are studies on the correlation of preeclampsia
with vitamin D deficiency. It is believed that vitamin
D deficiency is related to the vascular endothelial
dysfunction due to inflammation and therefore may
be related to preeclampsia. Some studies, however,
disagree with this association. The relation between
preeclampsia and vitamin D is still being debated. In
our study, we found no evidence of a link between
vitamin D deficiency and preeclampsia (p=0.761). The
risk of preeclampsia was found to be increased in a study
by Wei et al. when there was a vitamin D deficiency;
supporting this finding, the placental growth factor was
found to decrease significantly (27). In another study,
Dorota et al. found no significant correlation between
25(0OH)D levels and preeclampsia markers (28). Bodnar
et al. revealed that maternal vitamin D deficiency is
associated with severe preeclampsia but not with mild
preeclampsia (29). Because our study included cases of
mild preeclampsia, this finding backs up ours. Diaz et
al. observed that as vitamin D levels decreased, so did
the risk of preeclampsia. The meta-analysis, however,
contains heterogeneity among studies, and randomized
controlled trials were excluded (30).

In our study, there was no significant connection
between SGA and vitamin D deficiency (p=0.376). Wei
et al. found a significant correlation between vitamin
D deficiency and SGA in a review and meta-analysis of
six studies on the relationship of vitamin D to SGA, but
no significant correlation between SGA and vitamin
D insufficiency (27). In a study by Aydogmus et al,
SGA.. rate was found to be 16.7% in the babies born to
mothers with a vitamin D deficiency; this value was 4.9%
in the babies born to mothers with normal vitamin D
levels and this difference was statistically significant (31).
The number of babies with SGA in our study was not
as high. Clifton-Bligh et al. noticed that mid-trimester
25(0OH)D levels were not related to the infant’s birth
weight, height, or head circumference (20). We also
found no link between vitamin D levels and birth weight
and height.

Limitations

A small number of patients were included in the study,
whose vitamin D levels were examined. This is the
biggest limitation of our study. Additionally, because the
study’s patients were chosen from the local population,
our community is not accurately represented.

CONCLUSION

We were investigate elaborately the maternal problems
caused by vitamin D deficiency. In our study, we found no
link between vitamin D and GDM, SGA, or preeclampsia.
There is a need for more research into the relationship
between vitamin D levels and fetal weight or height.
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