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Abstract
Vitamin D deficiency is common, and there is a huge gap between the recommended dietary intake of vitamin D and low vita-
min D stores in the general population. The aim of the study was to study the characteristics of vitamin D status and its effect 
on the course of pregnancy in patients at high risk of developing preeclampsia. In accordance with the set goal, 68 pregnant 
women were examined at a gestation period of 10–12 weeks. Group I included 30 pregnant women who had a high risk of de-
veloping preeclampsia and had vitamin D deficiency. Group II consisted of 18 pregnant women with a high risk of developing 
preeclampsia and vitamin D deficiency. Group III consisted of 20 somatically healthy pregnant women with normal levels 
of 25 – -hydroxycholecalciferol. The course of pregnancy in the studied groups was characterized by hemodynamic distur-
bances in the uterine arteries in 23.3% of pregnant women of the first group of the study and in 27.7% of the patients of the 
second group. In 3.33% of patients of the first group, pregnancy was complicated by premature detachment of the normally 
located placenta, and in 5.5% of the second group, respectively. The importance of determining the concentration of vitamin 
D during pregnancy for the timely prevention of obstetric and perinatal complications was investigated. It is recommended 
to use 2000 IU of vitamin D for pregnant women with a deficient level of this vitamin for a favorable course of pregnancy and 
childbirth for patients who are at high risk of developing moderate preeclampsia.
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Introduction

Preeclampsia is a common pregnancy complication 
associated with an increased risk of maternal and neona-
tal morbidity and mortality. Childbirth is currently the 
only cure for preeclampsia; therefore, effective options 
for preventing and treating this condition are urgently 
needed. Although vitamin D intake did not affect the 
risk of preeclampsia, decreased serum vitamin D levels 
were correlated with the risk of preeclampsia. Mirza-
hani and colleagues identified a number of gene path-
ways that are differentially regulated among women 
with low serum vitamin D who develop preeclampsia. 

These results indicate the need for further research into 
the role of vitamin D in developing preeclampsia [1–4].

Vitamin D deficiency and insufficiency is a global 
health problem affecting more than one billion chil-
dren and adults worldwide. The consequences of vita-
min D deficiency cannot be underestimated [5–8]. Vita-
min D deficiency has been linked to a variety of acute 
and chronic diseases, including preeclampsia, child-
hood dental caries, periodontitis, autoimmune disor-
ders, infectious diseases, cardiovascular disease, fatal 
cancers, type 2 diabetes, and neurological disorders [9, 
10]. Low levels of vitamin D during pregnancy can be 
used as a risk factor for developing preeclampsia. The 
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researchers investigated that vitamin D supplementa-
tion starting at 10 to 18 weeks gestation did not reduce 
the incidence of preeclampsia in an intention-to-treat 
paradigm, but did reduce the occurrence of severe 
preeclampsia. Vitamin D levels of 30 ng/ml or higher at 
the start of the study and in late pregnancy were associ-
ated with a lower risk of preeclampsia [11–13].

There are correlations between an increased body 
mass index, the occurrence of preeclampsia, and vita-
min D deficiency. Pregnant women who had a different 
prepregnancy BMI were found to have significantly 
different serum 25(OH)D concentrations. There was 
also a significant difference in the serum concentra-
tion of 25(OH)D in pregnant women of different ages. 
Serum 25(OH)D concentrations were significantly low-
er in pregnant women who subsequently developed se-
vere preeclampsia compared with those who did not. 
Maternal vitamin D deficiency at 23–28 weeks gestation 
was strongly associated with an increased chance of se-
vere preeclampsia. Further studies are needed to deter-
mine whether vitamin D supplementation will reduce 
the risk of severe preeclampsia and improve pregnancy 
outcomes [14–17].

Preeclampsia (PE) prevention remains one of the 
most important problems of perinatal medicine. In 
connection with the possible unpredictable course of 
hypertension in pregnant women, primarily PE, and 
the high level of complications for the mother, fetus 
and newborn, it is urgently necessary to offer pregnant 
women from risk groups effective methods of prevent-
ing the development of PE or delaying its onset. In addi-
tion, due to the association of PE with an increased risk 
of cardiovascular disease later in life, effective preven-
tion of preeclampsia may also be important to reduce 
its incidence. The ideal prevention of PE should target 
the pathogenetic changes that lead to the development 
of PE, be safe for the mother and fetus, and be inexpen-
sive and freely available [18].

Vitamin D deficiency is common, and there is a 
huge gap between the recommended dietary intake of 
vitamin D and low vitamin D stores in the general pop-
ulation. Although vitamin D is important for muscu-
loskeletal health, accumulating evidence suggests that 
vitamin D may also be important for fertility, pregnan-
cy outcomes, and lactation. Significant changes in vita-
min D metabolism during pregnancy, such as increased 
production of the “active vitamin D hormone” calcitri-
ol, support the important role of vitamin D in this sit-
uation [19–21].

Purpose of the study: Features of diagnosis and pre-
vention of pregnant women, groups at high risk of devel-

oping preeclampsia and pregnancy occurring against 
the background of vitamin D deficiency.

Material and methods

Study design and patients

In accordance with the set goal, we examined 
68 pregnant women in the period of 10–12 weeks of 
gestation. Group I included 30 pregnant women who 
were at high risk of developing preeclampsia and had 
vitamin D deficiency. Group II consisted of 18 pregnant 
women with a high risk of developing preeclampsia 
and vitamin D deficiency. Group III consisted of 20 so-
matically healthy pregnant women with normal levels 
of 25-hydroxycholecalciferol.

All women of the studied groups were selected by 
the method of random sampling and were observed 
about this pregnancy in women’s consultations at 
their place of residence. To establish the relationship 
between the occurrence of obstetric complications, in 
particular preeclampsia, pregnant women of the stud-
ied groups had their blood taken to determine the con-
centration of vitamin D three times. In the first trimes-
ter, at 10–12 weeks of pregnancy, in connection with the 
end of the wave of trophoblast invasion. For women in 
the II trimester at 16–18 weeks of gestation and patients 
in the III trimester at 30–32 weeks, to detect late obstet-
ric complications. The Immulite test system and ana-
lyzer (Siemens AG, Germany) were used to determine 
the level of 25-hydroxycholecalciferol.

Statistical analysis of the obtained results was car-
ried out by calculating the average value of the value 
(М) and the standard error of the average value of the 
value (m). Qualitative indicators are presented in the 
form of %. Quantitative indicators were compared 
with normal distribution according to the Student’s 
test (p<0.05). All calculations were carried out on a per-
sonal computer using the statistical software package 
Statistica 10.0 (StatSoft Inc., USA) and the package of 
statistical functions Microsoft Office Excel 2016 (Micro-
soft Corp., USA).

Results

Based on the goal and set tasks, 68 pregnant women 
were examined. According to the results of the study, 
depending on the received clinical and laboratory data, 
the diagnosis and the developed inclusion criteria, the 
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patients were divided into 3 groups: the 1st group in-
cluded 30 pregnant women with vitamin D deficiency 
who received a prophylactic dose of 2000 IU of vitamin 
D in the term 16–18 weeks of pregnancy. Group II con-
sisted of 18 pregnant women with a high risk of devel-
oping preeclampsia and vitamin D deficiency. Group 
III consisted of 20 somatically healthy pregnant wom-
en with normal levels of 25 – hydroxycholecalciferol. 
Randomization by the envelope method was used to 
assign pregnant women to the I and II groups. Women 
in the III group (control) were formed by the method 
of simple random selection in order to achieve repre-
sentativeness. All groups were homogeneous in age. 
All patients met the set inclusion criteria; they were 
interviewed about this study, as a result of which they 
signed a voluntary consent to participate.

The analysis of the results of the clinical study shows 
that the average age of the patients included in this 
study was 24.08±2.18 in women of the I study group and 
23.89±1.16 in the patients of the II group. The age qual-
ification in women of the control group was 22.96± 2.48.

During the analysis of extragenital pathology, it 
was established the presence of disorders of the en-
docrine system in the form of thyroid gland diseases 
(I group n=1, 3.33%, II group n=2, 11.1%). Among the dis-
eases of the cardiovascular system, arterial hyperten-
sion (I group n=2, 6.66%, II group n=2, 11.1%) and sinus 
tachycardia (I group n=1, 3.33%, II group n=1, 5.55%). 
Diseases of the organs of vision were represented by 
impaired visual acuity (I group n=4, 13.3%, II group 
n=6, 33.3%). The urinary system was characterized by 
chronic pyelonephritis in the anamnesis (I group n=4, 
13.3%, n=2, 11.1%). No accompanying extragenital pa-
thology was found in the patients of the III study group.

Studying the structure of gynecological diseases, 
it is worth noting the presence of chronic adnexitis 
(I group n=2, 6.66%, II group n=2, 11.1%), and uterine 
leiomyoma (I group n=1, 3.33%, II group n=1, 5.55%). In 
the control group, genital herpes was present in one pa-
tient (n=1.5%). By analyzing the data on surgical inter-
ventions on the organs of the small pelvis (tubectomy, 
myomectomy, polypectomy), there were no effective 
changes in any group.

By analyzing the course of pregnancy in the high-
risk group for the development of preeclampsia, it 
was found that in the first group – in 21 women (70%), 
pregnancy was complicated by moderate preeclampsia 
with a diastolic pressure level of 90–99 mm Hg, and in 
9 patients (30%) – preeclampsia of a moderate degree 
with a diastolic pressure level of 99–109 mm Hg. In the 
II group, 10 women (55.5%) had moderate preeclamp-
sia with a diastolic pressure level of 90–99 mm Hg, and 
8 women (44.4%) had moderate preeclampsia with a 
diastolic pressure level of 99–109 mmHg Art. In the sec-
ond research group, preeclampsia of a moderate degree 
with a diastolic pressure level of 99–109 mm Hg. was 
1.5 times more frequent. It is important to note that the 
studied group of patients had pregnancies without se-
vere preeclampsia (Figure 1).

Obstetric anamnesis, which included the number 
of pregnancies, deliveries, and spontaneous abortions, 
did not reveal significant differences between the stud-
ied groups. It was established that the women of the 
I group mostly had only one pregnancy in their history, 
unlike the II group (Table 1).

Swelling was observed in almost half of the women 
of the II research group. The level of proteinuria also 
increased depending on the degree of preeclampsia. 

 
 

Figure 1. Distribution of patients according to the severity of the course of preeclampsia 
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It is worth noting that the main target organ in PE is 
the kidneys. An increase in systolic and diastolic blood 
pressure is also characteristic, depending on the degree 
of preeclampsia.

Discussion

A low content of 25-hydroxycholecalciferol in the 
blood was found in patients who are in the group of 
high risk of developing preeclampsia. In particular, it 
was established that the concentration of vitamin D 
decreases more in the second trimester of pregnancy, 
which leads to an increase in the deficiency and insuf-
ficiency of vitamin D. That is why it was decided to pre-
scribe 2000 IU in the period of 16–18 weeks, according 

to literary sources, to prevent the occurrence of severe 
preeclampsia.

The level of vitamin D in patients was studied by 
trimester of pregnancy. It was found that in a larger 
number of pregnant women, the concentration of vita-
min D in the I trimester of pregnancy is 28±1.19 ng/ml, a 
sharp decrease in the concentration of vitamin D in the 
II trimester of pregnancy, which is 23.18±2.12 ng/ml, 
and in III trimester 22.41±1.16 ng/ml., which indicates 
vitamin D insufficiency in blood serum. In patients 
of the control group, the vitamin D level was 34± 
3.18 ng/ml (Figure 2).

The course of pregnancy in the studied groups was 
characterized by hemodynamic disturbances in the 
uterine arteries in 23.3% of pregnant women of the first 
group of the study and in 27.7% of the patients of the 

Characteristics Group I  
(n=30)

Group II  
(n=18)

Group III  
(n=20)

Average number of pregnancies
1.41±0.70 2.51±1.37 1.22±0.86

р1 0.243 р2 0.262 р3

The average number of births
0.38±0.28 0.94±0.90 0.56±0.52

р1 0.039 р2 0.106 р3 0.216

The average number of spontaneous 
terminations of pregnancy up to 
12 weeks in the anamnesis

0.35±0.47 0.53±0.49 0.44±0.32

р1 0.199 р2 0.184 р3 0.254

The average number of 
late miscarriages

0.09±0.29 0.07±0.26 0.01±0.02

р1 0.152 р2 0.099 р3 0.126

Table 1: Obstetric history of patients included in the study.

Note: The reliability of differences between I and II groups is p1; the reliability of differences between I and III 
groups – p2; the reliability of differences between II and III groups – p3.

 
 

Figure 2. Concentration of vitamin D in patients of the high-risk group of preeclampsia by 
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second group. Premature rupture of the membranes 
occurred in 10% of pregnant women in the first group 
and 5.5% of the second group. In 3.33% of patients of 
the first group, pregnancy was complicated by prema-
ture detachment of the normally located placenta, and 
in 5.5% of the second group, respectively. Pelvic pres-
entation was observed in 13.3% of pregnant women in 
the first studied group and 11.1% of pregnant women in 
the II group (Table 2). 

Conclusion

The importance of determining the concentration 
of vitamin D during pregnancy for the timely preven-
tion of obstetric and perinatal complications was inves-
tigated. It is recommended to use 2000 IU of vitamin D 
for pregnant women with a deficient level of this vita-
min for a favorable course of pregnancy and childbirth 
for patients at high risk of developing moderate preec-
lampsia. In patients with a high risk of developing PE, 
a low content of 25-hydroxycholecalciferol in the blood 
was found. When prescribing a dose of vitamin D 
2000 IU at 16–18 weeks of pregnancy, there was no pro-
nounced early onset of PE, as well as a severe course. 
Taking vitamin D in a dose of 2000 IU allows you to 
reach the lower limit of its normal level. Addressing 
hypovitaminosis D during pregnancy clearly has long-
term benefits for both the mother and unborn child.

Implications for practice 

Maternal vitamin D deficiency <30 ng/ml in the 
early stages of pregnancy may be an independent risk 
factor for PE. The relevance of vitamin D supplemen-
tation for women of childbearing age should be ex-
plored as a strategy to reduce PE and promote healthier 
pregnancies. 
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