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Abstract

Objective: To examine the effect of low 25-hydroxyvitamin D (25-
OH D) levels and the neutrophil-to-lymphocyte ratios (NLRs) on
preeclampsia and preterm birth.

Methods: A total of 180 pregnant women who gave birth at the
Istanbul Medipol University Gynecology and Obstetrics Clinic
between 2014 and 2017 were enrolled in the study. The study
group consisted of 61 preeclamptic women (n=61) and 74 women
(n=74) with preterm births, and the control group consisted of 45
women (n=45) with term births. The demographic, obstetric and
laboratory results of all three groups were compared according to
25-OH D levels and NLRs.

Results: There was no statistically significant difference among the
three groups in terms of BMI, abortus numbers and socioeconomic
status (p>0.05). Maternal age, gravida, parity, gestational week, birth
weight and Apgar scores were significantly lower in the preeclamp-
tic and preterm groups compared to the control group (p<0.05). 25-
OH D levels were found to be significantly lower in preeclamptic
and preterm pregnancies compared to term pregnancies (18.2+4.3
ng/ml; 19.1£3.7 ng/ml; 34+5.1 ng/ml, p<0.05, respectively) while
the NLR was significantly higher in the preeclampsia and preterm
birth group compared to the term birth group (3.96+1.23, 3.98
£1.34, 3.22+1.24, p<0.05, respectively).

Conclusion: Low levels of 25-OH D and increased NLR are likely
to play a role in spontaneous preterm birth and preeclampsia etiolo-
gy. The impact of maternal vitamin D supplementation on the
improvement of maternal, fetal and neonatal health is not clear, but
more extensive research is needed on the potential positive effects.

Keywords: Vitamin D, neutrophil-lymphocyte ratio, preeclamp-
sia, preterm birth.

Ozet: Preeklampsi ve preterm dogumda
notrofil-lenfosit orani ve 25 hidroksi D vitamini
durumu

Amag: Preeklampsi ve preterm dogumda diisiik 25 hidroksi D vita-
mini (25-OH D) seviyelerini ve nétrofil-lenfosit oranlarini (NLO)
incelemektir.

Yéntem: Istanbul Medipol Universitesi Kadin Hastaliklar1 ve Do-
gum Klinigi'nde 2014 — 2017 yillar1 arasinda dogum yapan toplam
180 gebe calismaya dahil edildi. Calisma grubu 61 preeklamptik
gebeden (n=61) ve preterm dogum yapan 74 kadindan (n=74),
kontrol grubu ise miadinda dogum yapan 45 kadindan (n=45) olu-
suyordu. Ug grubun demografik, obstetrik ve laboratuvar sonugla-
r1, 25-OH D seviyeleri ve NLO bakimindan kargilagtirildi.

Bulgular: VKI, diisiik sayist ve sosyoekonomik durum yéniinden
i¢ grup arasinda istatistiksel olarak anlamli farklilik yoktu
(p>0.05). Maternal yas, gravida, parite, gebelik haftas;, dogum
agirhigi ve Apgar skorlari, kontrol grubuna kiyasla preeklamptik ve
preterm grupta anlamli sekilde daha disiikti (p<0.05). 25-OH D
seviyeleri, miad gebeliklere kiyasla preeklamptik ve preterm gebe-
liklerde anlamli sekilde daha diisiikken (sirasiyla 18.2+4.3 ng/ml;
19.1£3.7 ng/ml; 34+5.1 ng/ml, p<0.05), NLO ise miad dogum
grubuna kiyasla preeklampsi ve preterm dogum gruplarinda an-
lamli sekilde daha yiiksekti (sirasiyla 3.96+1.23, 3.98 +1.34, 3.22+
1.24, p<0.05).

Sonug: Diisiik 25-OH D seviyeleri ve artmis NLO’nun, spontane
preterm dogum ve preeklampsi etiyolojisinde rol oynamasi muh-
temeldir. Maternal D vitamini takviyesinin maternal, fetal ve ne-
onatal sagligin gelismesi tizerindeki etkisi belirsizdir, ancak potan-
siyel olumlu etkiler tizerine daha kapsamli aragtirma gerekmekte-

dir.

Anahtar s6zciikler: D vitamini, nétrofil-lenfosit orani, preeklamp-
si, preterm dogum.
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Introduction

Vitamin D plays an important role in calcium home-
ostasis and bone metabolism."” Vitamin D status and
season are intrinsically linked; upon exposure to natu-
ral sunlight, endogenous skin production of vitamin D
occurs.” Serum 25-hydroxyvitamin D (25-OH D) is
usually measured to assess vitamin D levels. 25-OH D
is the active form of 1.25-dihydroxyvitamin D and it
has a half-life of 4-6 hours, while the half-life of 25-
OH D has been determined to be about 2-3 weeks."”
Recent studies have shown that 25-OH D is responsi-
ble for many important metabolic pathways in addition
to its well-defined role in bone-calcium metabolism. It
has already been shown to play an important role in
apoptosis, antiproliferative pathways, immunosuppres-
sion and also exert anti-inflammatory effects on many
different tissues such as the brain, reticulo-endotelial
system, urogenital system. Moreover, it has already
been shown to impact the etiology of different systemic
inflammatory diseases, type 2 diabetes, depression and
autoimmune diseases.”"" The neutrophil-to-lympho-
cyte ratio (NLR) has been defined as a useful marker
for systemic inflammatory diseases. Even in the appro-
priate climate circumstances, 25-OH D deficiency is
still a challenging topic. Studies indicating the role of
25-OH D deficiency during pregnancy and its relation
with hypertensive diseases, diabetes, and preterm birth
are rapidly increasing. Hypertension during pregnancy
(prevalence: 5-10%) is responsible for serious morbid-
ity and mortality."” Hypertension in pregnancy can
present as gestational hypertension, preeclampsia and
eclampsia."” Endothelial dysfunction, oxidative stress
and inflammation play a critical role in increasing the
risk of hypertensive diseases during pregnancy."” Low
levels of 25-OH D in pregnancy can play a role in
maternal preeclampsia, diabetes, cholestasis, periodon-
tal disease, intrauterine growth retardation, premature
birth and cesarean birth. Maternal 25-OH D deficien-
cy is a well-defined risk factor for rickets in newborns
and early childhood. It has also been suggested that 25-
OH D leads to type 1 diabetes, asthma, allergy, multi-
ple sclerosis and schizophrenia later in life. In this
respect, vitamin D supplementation during pregnancy
has become an important treatment strategy in order
to eliminate early and late-stage health problems.
Hypertensive diseases during pregnancy have been
shown to boost the metabolism of creatinine and uric
acid levels and decrease the serum calcium due to

metabolic changes. 25-OH D exerts angiogenic,
immunmodulator and anti-inflammatory roles for
implantation and placentation."™"” Some studies have
shown that high levels of 25-OH D are particularly
protective for preeclampsia."”* In this context, it has
been suggested that a severe deficiency of 25-OH D
below 10 ng/ml may increase the risk of preeclampsia
and eclampsia during pregnancy.”’ The ideal recom-
mendations for screening and supplementation are still
controversial. The aim of the study is to investigate
relationship between 25-OH D levels and NLRs in
preterm labor and preeclampsia.

Methods

A total of 180 pregnant women, who gave birth at the
Istanbul Medipol University Gynecology and Obstetrics
Clinic between 2014 and 2017, were enrolled in the
study. The study group consisted of 61 women (n=61)
with preeclampsia as group 1 and 74 women (n=74) with
preterm birth as group 2, and control group consisted of
45 women (n=45) with term birth as group 3. The
demographic, obstetric and laboratory results of all
three groups were compared in terms of 25-OH D lev-
els and NLRs.

The diagnosis of preeclampsia was made according
to the criteria of American Collage of Obstetricians and
Gynecologists (ACOGQG) guideline for hypertension in
pregnancy. Preeclampsia was defined as the condition in
which arterial blood pressure levels were greater than or
equal to 140 mmHg systolic and/or 90 mmHg diastolic
on two occasions at least 4 hours apart and proteinuria
after the 20th week of pregnancy, greater than or equal
to 300 mg/dl per 24-hour urine collection or dipstick
reading of 1+ or more. Preterm birth was defined as the
delivery of a liveborn infant before 37 weeks of gestation.
Patients with history of metabolic disease, uterine anom-
alies, multiple pregnancies, fetal anomalies, intrauterine
growth retardation, pregestational and gestational dia-
betes, membrane rupture, chorioamnionitis, fetal tachy-
cardia or fever with an unknown origin were excluded.

The control group consisted of healthy pregnant
women who gave birth between gestational week 37 and
42 without any medical condition or poor obstetric trait
(diabetes, hypertension, obesity or small for gestational
age history in previous births). Blood samples were col-
lected in the labor room. The clinical parameters includ-
ed age, body mass index, socio-economic status, gravida,
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Table 1. Comparison of demographic and clinical data between groups.

Maternal age (years) 23.7+2.41
Gravida 2 (0-2)t
Parity 1 (0-3)f
Abortus 1(0-3)*
The gestational weeks at delivery 0 (0-3)
BMI (kg/m?) 22.9+3.2
Socio-economic status

Low 19%

Medium 63%

High 18%
Birth weight (g) 24454280t
Apgar score

1. minute 7.2+1.11

5. minute 8.2+0.7t

22.5+£2.1% 29.2+3.1 <0.001*
2 (0-2) 3(1-8) <0.001*
1(0-3) 2 (0-6) <0.001*
1(0-3) 2 (0-6) <0.001*
0(0-2) 0(0-3) NS
22.7£3.5 23.1£2.9 NS
18% 19% NS
65% 64% NS
17% 17% NS
2100+370% 3320+310 <0.001*
7.0+1.2F 8.8+0.5 <0.001*
7.8+0.6" 9.7+0.2 <0.001*

Mean£SD, mean (min-max). BMI: body mass index; n: number (%); NS: no statistical significance.

*Statistical significance; Tstatistical significance was based on healthy pregnant group (p<0.05).

parity, gestational age, abortus neonatal weight and 1-5
minute Apgar scores.

Laboratory analysis

Venous blood samples were collected in the labor room.
Serum 25-OH D was measured in the auto-analyzer
(Cobas 6000; Roche, Tokyo, Japan) with the electro-
chemiluminescence immunoassay method (ECLIA). 30-
80 ng/ml was evaluated as optimal and 20 ng/ml deficient,
20-29 ng/ml insufficiency and <15 ng/ml was considered
as toxic. The results were calculated as standard deviations.
The hemogram values were analyzed on an automated
hematology device (XT2000i; Symex, Osaka, Japan).

Statistical analysis: The data was analyzed using
Statistical Package Social Sciences (SPSS) Version 15.0
(SPSS Inc., Chicago, IL, USA). Descriptive statistics
were expressed as standard deviations and averages for
numerical variables. The Kolmogorov-Smirnov test was
used to analyze the regular distribution of variables and

Table 2. Comparison of laboratory data.

the Mann-Whitney U test was performed for subgroup
comparisons. The Pearson’s chi-square test was used for
categorical variables. The p-value <0.05 was considered
to be significant. The one-way ANOVA (Robust test:
Brown-Forsythe) and Kruskal-Wallis H test post hoc
analysis and the nonparametric post hoc tests (Miller,
1966) were adopted for multiple group comparisons.

Results

The comparisons of socio-demographic and clinical
data of the groups are presented in Table 1. There was
no statistically significant difference among the three
groups in terms of BMI, abortus number and socioeco-
nomic status (p>0.05). Maternal age, gravida, parity,
gestational week, birthweight and Apgar scores were
significantly lower in the preeclamptic and preterm
groups compared to the control group (p<0.05). A
comparison of the laboratory values of the groups is
presented in Table 2. 25-OH D levels were signifi-

25-OH vitamin D (ng/ml) 18.2+4.3%
NLR 3.96+1.231

19.1+3.7¢
3.98 +£1.341

34+5.1
3.22+1.24

0.001*
0.005*

*Statistical significance; fstatistical significance was based on healthy pregnant group (p<0.05).
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cantly lower in the preeclamptic and preterm group
compared to the control group (p<0.05) and NLRs
were found to be higher in the preterm and preeclamp-
sia group compared to the control group (p<0.05).

Discussion

25-OH D deficiency during pregnancy is critical both
for fetal and maternal outcomes. The prevalence of
preeclampsia, preterm birth and metabolic diseases such
as gestational diabetes has been shown to be increased in
pregnancies with severe 25-OH D deficiency, especially
within the first trimester of the antepartum period.
Hollis et al. evaluated the effect of vitamin D supplemen-
tations which were applied in three different doses of
400, 2000 and 4000 IU to 350 pregnant women in their
first trimester. They have interestingly showed that
there was no significant difference between 2000 and
4000 IU while there was a significant difference between
a low dose and a high dose of supplementation in terms
of pregnancy outcomes. Despite this promising clinical
data, there is some disagreement on the dosing regimens
in pregnancies which is related to its well-known effects
in terms of deficiency.””

In our study, we aimed to investigate the relationship
between preterm birth, preeclampsia and 25-OH D defi-
ciency. We concluded that maternal 25-OH D serum
levels decreased as an inflammatory and oxidative stress
marker in preeclamptic and preterm birth group. We
have found no significant difference in the demographic
characteristics of the patients when compared to the
control group. When considering the outcomes of the
preeclampsia group, our results are in line with many
studies showing that vitamin D levels are lower than the
control groups.

In the light of recent controversial results regarding
the relationship between vitamin D levels and preterm
birth, we concluded that the levels of vitamin D in
preterm birth were decreased. Our results highlight
the importance of vitamin D deficiency. In accordance
with this, a study carried out by Parlak et al. in Turkey
observed pregnant women who were vitamin D defi-
cient and compared them in terms of poor socio-eco-
nomic status, number of pregnancies and style of dress.
It was concluded that primiparous women with a con-
servative style of dress and poor economic status had an
increased risk of 25-OH D deficiency. The study high-
lighted the importance of vitamin D supplementation

for this population that makes up a major part of preg-
nant women in Turkey.”” We agree with the results of
this study which recommend a daily supplementation
of 1500 to 2000 IU during pregnancy and the postpar-
tum period. As suggested by Bodnar et al. which is
replicated in many studies of the literature, the diagno-
sis and prevention of vitamin D deficiency at an early
stage can halt/decrease preterm birth rates. In our
study, we concluded that there is a significant differ-
ence between patients with low levels of 25-OH D and
the control group in terms of preterm birth risk.””
Moreover, Schulz et al. conducted a study on the rela-
tionship between 25-OH D deficiency and placenta-
tion. They revealed that vitamin D plays a critical role
in the formation of vascular pathologies. A recent study
suggests that sFlt-1 plays a significant role in the for-
mation of preeclampsia, through its relationship with
VEGTF expression. It has been proposed that vitamin D
supplementation potentially decreases the levels of
antiangiogenic factors via the placental gene transcrip-
tion."””

Cakmak et al. has shown that epicardial fat thickness,
pentraxin-3 and NLR may be useful inflammatory
markers in terms of evaluating preeclampsia.” A retro-
spective study compared first trimester levels of NLR
and platelet to lymphocyte ratios (PLR) in preeclamptic
women and health controls. They suggested that high
NLR and PLR during the first trimester are independ-
ent predictors of subsequent preeclampsia.”” In another
retrospective study, Kim et al. evaluated 483 preterm
births. These preterm birth cases were divided into two
groups as women with and without placental inflamma-
tory response. The researchers concluded that NLR is a
cost-effective parameter in women with placental
inflammatory response in terms of admission to delivery
interval.”” Jung et al. showed pre-operative increased
NLR and amniotic fluid IL-8 levels in preterm births
before 32 weeks after emergency cerclage and they sug-
gested that they may be important markers for predict-
ing emergency cerclage outcomes in women with cervi-
cal insufficiency.”’ Kim et al. designed a combined
marker by dividing cervical length by NLR and showed
that combined marker was more sensitive than C-reac-
tive protein (CRP), NLR and cervical length alone for
predicting the risk of preterm labor.™ Also, maternal
NLR was found to independently predict the risk of
NEC in very preterm infants, whereas clinical and his-
tological chorioamnionitis and funisitis are not predic-
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tive of NEC." In light of the above mentioned data, our
study also suggests increased NLR is a marker of sys-
temic inflammatory disease in preterm and preclamptic
patient groups.

From a critical point of view, as a weakness of the
study, we excluded iatrogenic preterm birth. Thus, we
processed the data only on spontaneous preterm birth.
Further studies evaluating the correlation between NLR
and vitamin D deficiency are urgently warranted.

Conclusion

In conclusion, we suggest that vitamin D supplementa-
tion can be administered to pregnant women although
there is still no consensus on this issue. Moreover, NLR
can be evaluated as an important parameter for diseases
in which systemic inflammation is predominant, but
needs validation by prospective multicenter studies.

Contflicts of Interest: No conflicts declared.
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