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Abstract

Objectives: Vitamin D plays an important role in the
release of the placenta and implantation, and low levels
are a risk factor for pre-eclampsia. Studies have also shown
that symptomatic treatment of vitamin D3 deficiency can
effectively reduce the risk of pre-eclampsia. In this study,
vitamin D3 supplementation was performed on the risk of
pre-eclampsia to observe its effect.
Methods: From January 2016 to December 2018, 450
womenwithmaternal treatment anddelivery in our hospital
underwent an open-label randomized study. The pregnant
women were divided into low-dose, medium-dose, and
high-dose groups. Compare the incidence of pre-eclampsia
and the dose effect of vitamin D levels.
Results: In the maternal and perinatal periods of the 450
maternal women, the 25[OH] index of the three groups of
pregnant women was significantly increased, while the
high-dose increase index was more obvious. The relative
risk reduction rate was significantly lower. Compared with
the low-dose andmiddle-dose groups, the high-dose group
had a significantly lower incidence of pre-eclampsia, while
the IUGR index was lower, and other obstetric indicators
were comparable.
Conclusion: Vitamin D supplementation can effectively
reduce the incidence of pre-eclampsia, while reducing the
IUGR index, which has important value and significance in
its clinical application.
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Introduction

Vitamin D deficiency has a potential negative impact on
the health of pregnant women and newborns [1]. Vitamin
D can induce immune responses and promote the for-
mation of placenta [2, 3]. Studies have shown that
placental biomarkers and vitamin D deficiency increase
the risk of pre-eclampsia [4, 5]. There are many predis-
posing factors for pre-eclampsia, which occur in pregnant
women who have 20 weeks of gestational weeks [5].
Globally, pre-eclampsia has a high risk to both mothers
and fetuses, and has a high incidence in both developed
and developing countries, becoming an important public
health problem.

Vitamin D deficiency in pregnant women is closely
related to insufficient intakeand lackof sunshine time [6]. At
the same time, the fetus needs extra vitamin D. Therefore,
the lack of vitamin D during pregnancy can cause great
adverse effects on the health of pregnant women, and low
levels of vitamins D in pregnant women can also have long-
term effects on pre-eclampsia, gestational diabetes, and
neonatal health [7, 8]. Pregnant women with vitamin defi-
ciency may also increase the risk of serious risks such as
premature birth and childhood asthma [9]. At present, the
targeted supplementation of vitamin D deficiency during
pregnancy has not been fully applied at home and abroad
[10, 11]. Many studies have pointed out that vitamin D defi-
ciency is positively correlated with pre-eclampsia [12], but
studies have also pointed out that pre-eclampsia is also
closely related to othermalnourished conditions. Therefore,
it is very important for pregnant women to have a balanced
nutrition during pregnancy. Based on the current associa-
tion between vitamin D deficiency and pre-eclampsia, it is
not well understood that conventional low-dose vitamin D
supplements have not shown significant effects in reducing
the risk of pre-eclampsia [13], and randomized to explore the
effects of vitamin D supplements on pregnant women, most
recently a literature review of people in parts of developed
countries showed that vitamin D supplementation is bene-
ficial [14]. With 4000 IU of supplements, the results showed
that both pregnant women and newborns were in good
condition, but the results were subject to regional
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restrictions [15, 16]. Therefore, we hypothesized that the use

of high-dose vitamin D supplements in pregnant women

with vitamin D deficiency in the region would reduce the

incidence of eclampsia first.

Materials and methods

Clinical case inclusion and exclusion

Cases inclusion criteria: pregnant women aged 20–40 years, preg-
nant women were singleton pregnancies, signed a paper version of
informed consent at the first visit, pregnant women Low-risk preg-
nancy, while the 25 [OH] D indicator is lower than 25 nmol/L, preg-
nant women agree to participate in all prenatal care and care in our
hospital. Exclusion criteria: fetal abnormalities, repeated abortions
in pregnant women, history of hypertension, chronic liver and kidney
disease, pre-eclampsia, andmalignant tumors. Subjects participated in
the study at 6–12 weeks of gestation and all pregnant women were
followed up to three months after surgery. This study was approved by
the Ethics Committee, strictly following the Declaration of Helsinki
drafted by the World Medical Congress, and a statement of ethical
guidelines for human medical research to guide doctors and other
participants in medical research.

Grouping

During the period from January 2016 to December 2018, 450 women
with maternal treatment and delivery in our hospital underwent an
open-label randomized study. All pregnant women had a clinically
definitive diagnosis of vitamin D deficiency. The pregnant women
were divided into low-dose vitamin supplement group (400 IU),
middle-dose group (1500 IU) and high-dose group (4000 IU), and the
dose-effect of pre-eclampsia and vitamin D levels were compared. In
this study, the ethics committee reviewed and signed the corre-
sponding informed consent.

First questionnaire

All subjects completed the questionnaire and the basic health status
and medical history. At the initial visit, each participant was given a
blood sample and a urine sample. All subjects received vitamin D
supplementation after the 12th week of pregnancy.

Group intervention

Vitamin D supplement in the low-dose group for daily replenishment,
once daily, at a dose of 400 IU. Themiddle-dose groupwas given daily

daily supplementation of vitamin D supplements once a day at a dose

of 1500 IU. The high-dose group was treated with vitamin D supple-

ments for daily use. Supplement, once a day, the dose is 4000 IU. All

pregnant women started taking vitamin D supplements from the 13th

week of pregnancy.

Test indicators

The incidence of pre-eclampsia events in the three groups of pregnant
women was recorded and recorded at 20 weeks of gestation. The
criteria for pre-eclampsia are headache, vertigo, nausea, vomiting,
epigastric discomfort symptoms, edema, proteinuria, and systolic
blood pressure >160 mmHg. At the same time, the vitamin D level was
monitored at the 36th week of pregnancy, and the occurrence of
intrauterine growth retardation during childbirth was recorded. The
medications used by the three groups of pregnant women were all
distributed by the pharmacy.

Follow-up and data collection

Each clinical case was followed up to 12 weeks postpartum, and the
age, parity and BMI of the case were recorded, and serum vitamin D3
levels before and after supplementation were measured. Adverse
reactions and liver and kidney function were monitored throughout
the period and regular ultrasound, blood pressure and weight moni-
toringwere performed. The criterion for pre-eclampsia is hypertension
and proteinuria after 20 weeks of gestation.

Indicator measurement

25 [OH] D ismeasured using a kit, and The RocheDiagnostic VitaminD
total assay was used to measure the morning blood collected by
pregnant women using the electrochemiluminescence binding assay
to quantify the total 25 [OH] D levels in human serum and plasma. This
assay uses vitamin D binding protein (VDBP) as a capture protein to
capture 25 [OH] D3 and 25 [OH] D2 (Roche Diagnostics, Mannheim,
Germany).

Data analysis

The number of cases and clinical data were statistically displayed
using the mean ± standard deviation. The categorical data were
expressed as a percentage. The incidence of pre-eclampsia was
compared by chi-square test and regression analysis was performed.
SPSS 23.0 software was used for data analysis. Analytical indicators
were compared between pre-eclampsia between 20weeks of gestation
and 12 weeks after delivery.

Results

Comparison of basic data between the two
groups of subjects

An open-label randomized study of 450 pregnant women
undergoing treatment and delivery in our obstetrics depart-
ment included data registration, assignment processing, and
follow-up of the initial stage of pregnancy. Among the 450
patients who participated in the study, among the 150
patients in the three groups, 135 patients in the low-dose
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supplement group completed the trial, 134 patients in the
middle-dose group completed the trial, and 138 in the high-
dose group completed the trial. The basic statistical data of
the two groups of pregnant womenwere compared. The data
showed that there was no data difference between the three
groups (p>0.05) in Table 1. Each group followed the principle
of randomization, and the initial blood pressure is normal,
and there is no difference in the basic data between the three
groups.

Comparison of the incidence of pre-
eclampsia in three groups of subjects

In the three groups of study populations, the incidence of
pre-eclampsia was significantly lower in the high-dose group
than in the low-dose group (p=0.032). In contrast, during the
vitamin D supplementation, the number of pre-eclampsia
events in the high-dose group was significantly lower than in
the low-dose group. Two pregnant women in the high-dose
group developed pre-eclampsia and returned to normal
levels after delivery. The vitaminD levels of two patients with
pre-eclampsia in the high-dose group reached normal levels
through childbirth. The detailed data are shown in Table 2,
and there was no data difference in the levels of vitamin D
levels in the three groups before delivery (Figure 1A, B).

Comparison of 25 [OH] D expression levels in
three groups of pregnant women

In the 25 [OH] D comparison of the three groups of preg-
nant women, the high dose groupwas significantly higher
than the low dose group, and the high dose group had
significantly higher vitamin D adequacy than the lowdose
group (Figure 2). In the high-dose group, the IGUR index
was significantly lower compared to low-dose group
(Table 2).

Discussion

The results of this study showed that pregnant women with
vitamin D deficiency had more obvious pre-eclampsia, and
the dose of 4000 IU could achieve a good vitamin D
supplementation rate, which was close to 1.0%. In the
conventional low-dose supplementation comparison, high
doses can effectively reduce the incidence of pre-eclampsia
[15, 17], and the results further clarify the incidence of
vitamin D and pre-eclampsia. The results reported in this
study are somewhat similar to those reported in the earlier
reports. In the study, vitamin D supplementation in the low-
dose group still has a higher incidence of pre-eclampsia. In
the clinical case of the vitamin D-deficient group, the dose
gradient can be used. Although different doses of vitamin D
supplementation can reach normal doses, supplementation
at the beginning of pregnancy confirms the inverse rela-
tionship between vitamin D and pre-eclampsia [18–20].
Therefore, supplementation with high-dose vitamin D3 is a
safe and reliable method, and studies have shown that
vitamin D3 supplementation can reduce the damage of
endometrial cells by inhibiting the inflammatory signaling
pathway [21]. In addition, studies have shown that the
display has a regulatory effect on metabolism and endo-
crine, thereby changing the placental vasculature.

Studies have shown that vitamin D and pre-eclampsia
occur in a positive relationship, and then in the early
detection of vitamin D levels found that early pregnancy is
accompanied by some indicators of changes [22], such as
maternal serum calcitriol, placental vitamin D receptor And
CYP27B1 cytochrome in the kidney and placenta, while 25

Table : Comparison of basic data of three groups of pregnant
women.

Index Low dose
group

Medium dose
group

High dose
group

Cases, n   

Age, years .±. .±. .±.
Account category,
town/country

/ / /

Pre-pregnancy BMI,
kg/m

.±. .±. .±.

Table : Comparison of maternal and neonatal indicators in three
groups of pregnant women.

Index Low dose
group

Medium dose
group

High dose
group

Cases, n   

Caesarean section,
n (%)

 (.)  (.)  (.)

Miscarriage, n (%)  (.)  (.)  (.)
Preterm delivery,
n (%)

 (.)  (.)  (.)

IUGR, n (%)  (.)  (.)a  (.)ab

Pre-eclampsia, n (%)  (.)  (.)  (.)a

Gestational
diabetes, n (%)

 (.)  (.)  (.)

Newborn birth
weight, kg

.±. .±. .±.

ap<. compared with the low dose group. bp<. compared to the
medium dose group.
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[OH] has not changed [23]. Cortisol is inversely related to
the level of vitamin D [7, 24]. In recent years, many studies
have denied the association between insufficient vitamin D
levels and pre-eclampsia, gestational hypertension, and
preterm birth [25]. However, baseline levels of vitamin D
are affected by race, environment, and topography, but
at present, there is no comprehensive clinical trial linking
early intervention systems to pre-eclampsia. Previous
studies have shown that high doses of supplementation
with 2000 IU have yielded good results [26], and increased
doses can achieve similar results.

In this study, a comparative study of vitamin D was
performed in the advanced dose group, and the supple-
mental doses were all safe doses. As a fat-soluble reagent,
vitamin D requires an alcohol medium for its dilution, and

our vitamin tablets have good safety. The 4000 IU dose we
used may have high drug dose problems, but no drug
intolerance was seen during treatment. Supplementing
4000 IU of vitamin D can reduce the incidence of IUGR and
have more effects on improving pregnancy. In this study,
the sample of this region was used to exclude the influence
of population species, and the results were better consis-
tent. However, this randomized open trial has certain
limitations, no blank controls, and nomore comprehensive
metabolic index records. However, with the increase in
related clinical trials, this double-blind study provides
more gospel for women’s pregnancy health.
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