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According to recent studies, in the vitamin D deficiency state (VDD), pregnancy can be complicated and the optimal level of VD in the
blood is one of the conditions for the realization of reproductive potential.

The objective: the possibility to preventing calcitriol-associated pregnancy complications by the correcting VD deficiency at the
preconception period.

Materials and methods. 57 women with VDD were examined. A history of all women had a pregnancy complicated by placental dysfunction (PD);
27 of them were observed from the preconception period (main group — IA) and 30 — from the 1st trimester of pregnancy (comparison group — IB).
The VD status by the blood level of the 25-hydroxyvitamin D by ELISA was determined.

Women of both groups, in addition to the vitamin-mineral complex (VMC) were prescribed supplementation colecalciferol at a dose of 4.000
1U per day. Pregnant women of both groups received VMCs up to 16 weeks. After optimizing the level (3—4 months), women continued to
take VD at a dose of 2.000 IU per day throughout pregnancy.

Results. At the initial study, the VD level was 15.72+2.59 ng/ml in IA and 16.1%1.99 ng/ml in IB group (U=883; p>0.05); after treatment
increased to 38.31+3.29 ng/ml and 36.13%+2.99 ng/ml (U=900; p>0.05). In group IA, the course of pregnancy was characterized by a lower
frequency of complications: PD was diagnosed in 22.2% in group IA and 50% in group IB (F=0.0001; p<0.01); fetal distress in 3.7% and 10%
(F=0.16; p<0.05): signs of amnionitis — in 18.5% and 33.3% (F=0.035; p<0,05); placental hypertrophy or hypotrophy — in 7.4% and 36.7%
(F=0.00001; p<0.01), preeclampsia in 3.7% and 6.7% of women (F=0,54; p<0.05). The frequency of cesarean section in the comparison
group was significantly higher (40% VS 25.9%, F=0.034; p<0.053).

Conclusions. During pregnancy, which occurred in conditions of VDD, the frequency of some pregnancy complications, including
preeclampsia, the threat of miscarriage, placental dysfunction was in 2—4 times higher than in women with optimized VD status. One of the
directions of the individual management plan for women with a negative obstetric history can be the determination of the level of VD in the
blood and correction of the VDD at the preconception period. This approach is a pathogenetically substantiated and promising direction for
the prevention of some pregnancy complications and improvement of perinatal outcomes.

Keywords: pregnancy, deficiency vitamin D, placental dysfunction, preconception period.

Mpo moXxnueBicTb TapreTHOI NPogiNakTUKN KanbuUTpPiosi-acouiioBaHUX YCKNaaHEHb BariTHOCTI Ha
AOKJiHIYHOMY eTani
H.B. AunpneHkyn

3a laHrMU JIOCITiIKEeHb OCTAHHIX POKiB, B yMoBax fnedinuty Bitaminy D (VDD) BaritHicTs MOKe CYITPOBOIKYBATUCS PISHUMU YCKIATHEHHIMA
i omrumasnbHUi piBenb VD B KpoBi € 0AHNM 3 YMOB JIsI peastisalii penpoyKTUBHOTO IOTEHITIATY.

Mema docnioxcenns: BUBYEHHS MOKIUBOCTI TPODITAKTHKI KAJIBIIUTPION-acoIiHOBAHIX YCKIIA/HEHb BAri THOCTI HIJISIXOM KOPEKIIii He[0CTaTHOCTI
a60 edinmry VD Ha sorpaBizapHomy eTarri.

Mamepianu ma memoou. [lo rpyiu ysiiiuum 57 nosropopozisieii 3 VDD. B anamuesi y Beix OyJia BariTHICTb, yCKJIa/iHEHa [UIAIEHTAPHOIO IMChYHKIEI
(I11); 3 mux 27 ciocrepiranucs 3 forpasifaproro etary (ocHoBHa rpyna — [A) i 30 — 3 I rpumectpa BaritHoCTi (Tpyma nopiBusnus — IB).

Metrogom IDA 3a piBHeM y kpoBi 25-rigpokcusitamuny D Busnauanu VD-craryc.

JKinkam 060X rpyIr Ha I0/IaTOK /0 BitamiHHO-MiHepasbHoMy Komiuiekey (BMK) 6yB nipustnauenuii xozexansimdepos y 1031 4000 MO na 1o6y. BMK sinku
000X rpym orpumyBasii 10 16 Trk recrartii. TTicsist orrrumizarti pisist (3—4 mic) VD Gys npustaderuii y 103i 2000 MO na 106y npoTsrom Bei€i BaritHoCTi.
Pesynvmamu. l1pu nepsunnomy 3BeprenHi piBens VD cranosus 15,72+2,59 ur/may [A i 16,1£1,99 ur/mar y IB rpynax (U=883; p>0,05); micist
JikyBanHs 36imbmmBcest 10 38,31+3,29 ur/mur i 36,13%2,99 ur/mu Bianosiano (U=900; p>0,05). Y A rpyni yckiajHeHHs BariTHOCTI BijizHayasm
nocrosipuo pifute: [T/] niarnocroBano y 22,2% y IA 1y 50% y IB rpymax (F=0,0001; p<0,01); aucrpec mrona —y 3,7% iy 10% sinnosinxo (F=0,16;
p<0,05): o3naku amuionity —y 18,5% iy 33,3% (F=0,035; p<0,05); rinep- abo rinorpodito mianent — y 7,4% iy 36,7% (F=0,00001; p<0,01),
npeexyamiciio — y 3,7% iy 6,7% xinox Bixnosinno (F=0,54; p<0,05). locToBipHo BuI010 OyJia yacToTa KecapeBa PO3TUHY Y TPYII TTOPiBHSHHST —
40% nporu 25,9% B ocnosuiii rpymi (F=0,034; p<0,05).

3axatouenns. Ilpu BaritHOCTI, 1110 HacTasa B ymMoBax V D-edilnTHOTo cTaHy, 4acTOTa IeSIKIX YCKI/HEHb BariTHOCTI, Y TOMY YHCJIi IIPEeKIaMIICi,
3arpo3u MepevacHoro mepeprBatts, IialeHTapHoi aucdyHkiii, 6yia y 2—4 pasu Bulile, HixK Y 5KiHOK 3 onrtumizoBanum VD-cratycom. OgHum
3 HAIPSIMKIB iHMBILyaJIbHOTO TJIAHY BEACHHS XKiHOK 3 OOTSKEHUM aKyIIePChKUM aHAMHE30M MOJKe OYTH BU3HAYEHHST Y CHPOBATIL KPOBi PiBHsI
sitaminy D i kopekitist Bitamin D-zeditTHoro cratycy Ha erari gorpaBizapHoi niarotrosku. e € naroreHeTnuHo o6rpyHTOBAHKM i TIePCIEKTHB-
HUM HANpPSIMKOM HPO(MITAKTHKY IeSKUX YCKJIAHEHb BariTHOCTI 1 ITOJINIIEHHs IePUHATAIBHUX HACJI/IKIB.

Kmiouosi crosa: sazimiicmo, depivum eimaminy D, niayenmapna oucyuxuis, dozpagioapna nidzomosxa.

O BO3MOXHOCTU TapreTHoi NPpoduiakTUKU KaJibLLMTPUOJI-aCCOLUNPOBAHHbIX OCJIOXKHEHU1 6epeMeHHOCTU
Ha AOKJIMHNYECKOM 3Tane
H.B. AunpneHkyn

ITo faHHbIM UCCIeI0BAHUIT TOCTEHUX JIeT, B ycaoBusx jaeduimrta sutamuna D (VDD) 6epeMeHHOCTh MOJKET COIMPOBOKIATHCS PA3IMYHBIMI
OCJIO)KHEHUSIMU U OTITUMAJIBHBII ypoBeHb VD B KPOBH SIBJISIETCST OJIHIM U3 YCIOBHIT JIJIs1 PEATTU3AIINH PEIPOLYKTHBHOTO MOTEHIIAA.
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Ienv uccnedosanus: usydcHne BO3MOKHOCTH TIPOMUIAKTUKI KATbIIUTPUOII-ACCOIIMMPOBAHHBIX OCTOKHEHUTT GEPEMEHHOCTH T1yTeM KOPPEKIIN
HegocTarouHocTu uin Aedurura VD Ha jorpaBuapHoMm ararie.

Mamepuanvt u memoost. B rpyny o 57 nosropropozstinux skenims ¢ VDD. B anamuese y Beex 6bi1a 6epeMeHHOCTD, OCT0KHEHHAST T1J1a-
nenraproit guchyukipeit (11/1); ua nHux 27 nabmoganucs ¢ gorpasugapHoro sramna (ocuosHast rpymia — [A) u 30 — ¢ I pumectpa 6epemenHoCTH
(rpymma cpaBuenus — 1B).

Metronom MDA 1o yposHIO B KpoBH 25-rujipokcuButamuta D onpezessiia VD-craryc.

JKenunam o6enx rpymi B I0MOJHEHNE K BUTAMUHHO-MuHepaabHoMy kominiekey (BMK) 6bur nHasnauen xosekanbitndeposn B goze 4000 ME B
cytku. BMK skenmunbl o6enx rpyrmn noayyasim 1o 16 nen recrarmn. Iocse ontumusannu yposhsa (3—4 mec) VD Gbut nasnaven B gose 2000 ME
B CYTKU Ha NPOTSIKEHUH BCeil OepeMEHHOCTH.

Pesynvmamot. 1pu nepsuunom obpamiennn yposerb VD cocrasui 15,72+2,59 ur/ma B A u 16,1+1,99 nr/ma 8 1B rpynmax (U=883; p>0,05);
nocsie nevenus ysemmauicst 10 38,31+3,29 ur/mur u 36,13+2,99 ur/ma coorsercreerro (U=900; p>0,05). B IA rpymie ociosxkaeHust 6epeMeHHO-
cTi oT™Mevasn jocroepro peske: I1/1 quarnocruposanay 22,2% 8 IA n'y 50% 8 IB rpymmax (F=0,0001; p<0,01); mucrpece moma —y 3,7% ny 10%
coorserctBeHHO (F=0,16; p<0,05): mpusnaxku amanonura — y 18,5% u 'y 33,3% (F=0,035; p<0,05); rutiep- niu runorpocust mianeHTs — y 7,4%
ny 36,7% (F=0,00001; p<0,01), npeakamicus — y 3,7% u 'y 6,7% xenugun coorsercrento (F=0,54; p<0,05). [loctoBepHo Bbiie Obla yacToTa
KecapeBa cedeHus B rpymie cpaBaenns — 40% mporus 25,9% B ocHosroit rpynie (F=0,034; p<0,05).

3axarouenue. [Ipu GepeMeHHOCTI, HACTYIUBIIENH B YCI0BHAX VD-1eUITHOTO COCTOSIHUS, YACTOTA HEKOTOPBIX OCJIOKHEHUH GePeMEHHOCTH, B
TOM YHCJIE TPEIKTAMIICHH, YTPO3bI IIPEKIEBPEMEHHOTO PEPBIBAHIS, IUIALEHTAPHOI e yHKIMH, OblIa B 2—4 pasa BbIIlle, YeM Y JKEHIIIH C OIl-
TUMu3upoBanHbiM V D-ctaTycom. OtHIM 13 HalpaBJIeHil HHIMBUYATbHOTO TIJIAHA BeIEHUS JKEHIIINH C OTSATOIEHHBIM aKyIIIEPCKUM aHAMHE30M
MOJKeT ObITh OIpe/IeJIeHNE B CBIBOPOTKE KPOBH YPOBHsI BUTaMiHa D 1 Koppekiwst Butamut D-euinTHOro craryca Ha aTaie JorpaBiIapHoi
MOATOTOBKH. DTO SIBJISETCS HATOTeHETHYEeCKH 0O0CHOBAHHBIM M IIEPCIEKTUBHBIM HAIIPAaBJIeHHEM TTPOMUIAKTHKHE HEKOTOPBIX OCJAOKHEHHIT Gepe-

MCHHOCTH U YJIYUIICHUA NEPUHATAIbHBIX NCXOL0B.

Kmouesvte cnosa: 6epemeniocmn, depuum sumamuna D, niauenmapnas oucynxuus, 0ozpasudapias noozomoska.

ccording to recent studies, the optimal level of vitamin D

(VD) in the blood is one of the conditions for the normal
functioning of the ovaries and the provision of folliculogenesis,
complete ovulation with oocyte production and hormonal sup-
port for the second phase of the menstrual cycle [9].

It is known that, in addition to full ovulation and sufficient
gestagen levels in the luteal phase of the menstrual cycle, an en-
dometrial condition is also important for a successful fertilization
process. The presence of chronic inflammatory changes, impaired
receptivity, various types of hyperplasia or «thin» edometrium,
which may be associated with deficiency of calcitriol, accompa-
nied by pathological invasion of the trophoblast, formation of a
small area of uterine-placental circulation [1, 6, 3].

The knowledge that VD is involved in the formation of the
implant window by regulating the expression of homeotic genes,
affects the histocompatibility system of human leukocyte antigens
or human tissue compatibility (Human Leukocyte Antigens —
HLA), as well as data on the reduction of endometrial receptivity
and endometrial receptivity inferior trophoblast invasion in
conditions of insufficiency or deficiency of VD, suggest that its
level in the blood of women should be optimal already at the stage
of pregnancy planning [7, 8, 9, 10].

According to some studies, with a decrease in VD level of less
than 30 ng/ml, and according to some sources, even 40 ng/ml, the
onset of pregnancy, and even more so the formation of a full wave
of trophoblast invasion raises some doubts [2, 4].

According to the guidelines for the treatment and prevention
of vitamin D deficiency in the population of Central Europe [5],
one to three months are required to correct vitamin D deficiency.

The objective: to investigate the possibility of preventing
calcitriol-associated pregnancy complications by correcting
vitamin D deficiency or deficiency at the pre-gravid stage.

MATERIALS AND METHODS

A total of 57 women were examined; the criteria for inclusion
in the group were the presence of verified placental dysfunction
in a previous pregnancy that ended with the birth of alive baby
and the level of calcidiol (25 (OH) D) in the blood at the time
of treatment and primary examination below 20 ng / ml, that is
VD-deficient condition.

The criteria for exclusion from the study were the presence of
severe extragenital pathology (diabetes, chronic kidney and liver
disease with insufficiency), obesity, skin diseases, autoimmune
disoders , patology of the thyroid and parathyroid glands.

The study was conducted in accordance with the principles of
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the Declaration of Helsinki. The study protocol was approved for
all participants by the local ethics committee (LEC) of Odessa
National Medical University.

After receiving informed consent for the study, the patients
were divided into two groups. The main group (IA) included 27
women who applied to the stage of pregnancy planning.

VD levels in the blood were determined with the
enzyme immunoassay method using 25-hydroxyvitamin D,
(25-Hydroxyvitamin D, 25(OH)D), which is the best indicator
for monitoring VD levels because it reflects total cholecalciferol
(exogenous VD) and ergocalciferol (endogenous VD), circulates
in the blood for a long time (25(OH)D half-life period is 2—3
weeks) and is not affected by PTH.

In the main group, pre-gravid preparation for the
administration of the vitamin-mineral complex, which included
500 1U of colecalciferol and 800 mcg of folic acid 1 time a day, was
added cholecalciferol at a daily dose of 4000 T1U; the developed
scheme of preparation-therapy of the patient was received
within 3 months. After that, the level of VD was examined for
the second time: the target value of its level was determined, as
recommended, at least 30 ng/ml. Subsequently, they received a
maintenance dose of VD (2000 IU cholecalciferol) throughout
pregnancy; woman received a vitamin-mineral complex by
the time of completion (conditionally) of the second wave of
trophoblast invasion and complete anatomical and functional
formation of the placenta - up to 16 weeks of pregnancy.

The second group consisted of 30 pregnant women (IB
comparison group), who applied in the 1st trimester of pregnancy
(up to 12 weeks), had a history of pregnancy complicated
by placental dysfunction, and who had vitamin D deficiency
(VDD). They were prescribed corrective therapy for VDD
(4000 TU colecalciferol) from the time of diagnosis to the level of
25(OH)D in the blood of 30 ng/ml or more. In the future, they
also received a maintenance dose of 2000 TU VD. All women in
this group also received a vitamin-mineral complex of 1 capsule
a day before the completion of the placenta formation — up to 16
weeks of pregnancy.

In patients of the main group undergoing pre-gravid
preparation, the level of VD was also determined during
pregnancy verification by the ultrasound method within 6-7
weeks of pregnancy with confirmed fetal heartbeat. Ultrasound
was performed on the Samsung Medison UGEOWSS80A
(Samsung Medison CO, LTD, 2014, Korea).

In the second and third trimesters of pregnancy, the women
of both groups were examined for the status of the feto-placental
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complex and the condition of the fetus by ultrasound examination
with feto- and placenta- metry, Doppler blood flow assessment;
cardiotocography, evaluation of the biophysical profile of the
fetus. Studies of the hormonal function of the placenta were
done by determining the levels of human chorionic gonadotropin
(HCG) and estriol. HGL and estriol levels were determined by
enzyme-linked immunosorbent assay method on a Cobas Integra
400 Plus apparatus (Roche Diagnostics, Switzerland).

Statistical analysis was performed using Statistica 6.0
software from Install Shield Software Corporation (USA). To
calculate the reliability of the quantitative results obtained , we
used the Student’s t-test for data with normal distribution and
the non-parametric Mann-Whitney test for data with abnormal
distribution, after determining the normality of the distribution
of the data of variational series using the Shapiro-Wilk test. The
reliability of the results obtained for qualitative indicators was
determined using the Fisher test.

RESULTS

Patients of both groups were statistically homogeneous in
age, anthropometric indicators, and body mass index (BMTI). The
age of patients ranged from 18 to 39 years and was 32.9+3.9 and
32.53+3.8 years, respectively. The weight and weight indices of
women in the study groups did not deviate from the population
norms, the average body weight was 61.37+5.1 and 62.7+4.22,
respectively, and BMTIin both groups was below 25, and was equal
to 22.13%1.55 in the pre-gravidar training group, and 23.03+1.28
in the pregnant women group.

The somatic status of the patients was characterized by
the following. Varicose veins of the lower extremities were
detected in 22.2% of the 27 females of the main group and in
16.7% of the comparison group (F=0.21; p>0.05); vegetative-
vascular dystonia was diagnosed according to groups in 11.1%
and 23.3%, respectively (F=0.037; p<0.05). For other nosologies
(mitral valve prolapse, NKO, goitre grade 1 with normal func-
tion of thyroid gland, chronic gastrointestinal diseases (gastritis,
cholecystitis in remission), there was no significant difference
between the main group and the comparison group.

According to the anamnesis, previous pregnancy was
complicated by subsequent manifestations of placental
dysfunction. Intrauterus fetal grow restriction (IUGR) was
reported in 11.1% of the 27 main and 16.7% of the 30 women in
the comparison group (F=0.31; p>0.05); 68.4% of 27 and 66.7% of
30 women had signs of inflammation of the amniotic membranes
(F=1; p>0.05); disoders of Doppler metrics — 72.6% of 27 and
76.7% of 30 females (F=0.51; p>0.05). The complications of
pregnancy with hypo- or hypertrophy of the placenta were raised
by 38.1% of the main and 60% of women in the comparison
group (F=0.19; p<0.05); about the violation of placenta in the
form of its low location — 25,9% and 16,7% according to groups
(F=0,17; p>0,05); about fetal distress during pregnancy or labor
- 18.5% and 14.8% of women (F=0.57; p>0.05). In addition, the
threat of abortion was observed in 44.4% and 56.7% of women,
respectively (F=0.1; p>0.05); preeclampsia — 7.4% and 6.7%;
detachment of the normally located placenta 7.4% and 6.7% of
women according to groups, F = 1; p>0.05); premature rupture
of the fetal membranes (PROM) — in 18.5% and 14.8% of women
in the main group and comparison group, respectively (F=0.57;
p>0.05).

At the time of the first examination in both groups, the
level of 25(OH)D in the blood was below 20 ng/ml and was
15.72+2.59 ng/ml in the main group and 16.1£1.99 ng/ml in the
comparison group (U=883; p>0.05).

After the developed complex scheme (cholecalciferol in
combination with the vitamin-mineral complex) treatment (in
3 months) was determined the level of VD for the second time.
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in the study groups at different stages of the study
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In both groups, the level of 25(OH)D incrised to the optimum
level and amounted to 38.31+3.29 ng/ml in the main group and
36.13+2.99 ng/ml in the comparison group (U=900; p>0, 05).

After reaching the optimal VD level, women continued to
receive cholecalciferol at a dose of 2000 U. In patients of group
IA, pregnancy occurred within 1-3 months; after confirmation,
according to ultrasound, pregnancy (within 6—7 weeks with
a fetal heartbeat), the level of calcitriol was determined for the
third time.

This indicator of the level of calcitriol in the blood of women
of the main group at the stage of the first trimester was compared
with the level of 25(OH)D in the blood of pregnant women of the
comparison group at their first treatment in women'’s consultation
(up to 12 weeks).

It should be noted that the level of 25(OH)D at this stage
(implantation, placentation and first wave of trophoblast
invasion) in the women of the main group corresponded to the
level of «optimum» and was significantly higher (39.82+3.06 ng/
ml), at unlike the comparison group, where all these processes took
place against the background of VD deficiency — 16.1£1.99 ng/
ml (U=558.5; p<0.05) (picture).

Subsequently, pregnant women of both groups received
supportive VD therapy at a dose of 2000 IU until the end of
pregnancy.

Analysis of pregnancy, labor and postpartum period revealed
significantly more frequent complications of the gestational
process and labor in the comparison group. The incidence of PD
in patients who did not receive complex pre-gravid treatment
was significantly higher than in the main group of women
(Table). Pregnancy in all women in both groups ended with
labor in time. The frequency of signs of placental dysfunction
(Doppler ultrasound, TUGR) was 22.2% in the baseline and 50%
in the comparison group (F=0.0001; p<0.01); fetal distress was
observed in 3.7% and 10% respectively (F=0.16; p>0.05); signs
of inflammation of the amniotic membranes — in 18.5% and
33.3%, respectively (F=0.035; p<0.05); placental hypertrophy or
hypotrophy — 7.4% and 36.7% (F=0.00001; p<0.01), respectively,
in the main and comparison groups. Preeclampsia was diagnosed
in 3.7% and 6.7% of women, respectively (F=0.54; p>0.05);
premature detachment of the normally located placenta — only in
the comparison group of 3.3% of 30 women.
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The feachures of pregnancy and labor course in women who received at the pre-gravidar stage VD (main group)
and in women who did not receive it (comparison group)

The main group,

The complications of

The comparison group,

pregnancy and labor n=2v 5 n=s0 The reliability
% %
IUGR 1 3,7 3 10 F=0,16; p>0,05
D'St“'bangl‘z ggfﬁg‘sv'p'ace”ta' 5 18,5 12 40 F=0,0018; p<0,01
Signs of inflamantion of amniotic 5 18.5 10 33,33 F=0,035; p<0,05
membrane
Fetus distress 1 3,7 3 10 F=0,16; p>0,05
Hypo-, hypertrophia of placenta 2 7,4 11 36,7 F=0,00001; p<0,01
Low location of placenta 1 3,7 6 20 F=0,0008; p<0,01
Placenta preavia 0 - 5 16,67 -
Placenta detachment 0 - 1 3,3 -
Premature ripening of the 1 3.7 3 10 F=0,16; p>0,05
placenta
Preeclampsia 1 3,7 2 6,7 F=0,54; p>0,05
Treatened abjrtion 6 22,2 11 36,7 F=0,0295; p<0,05
PROM 2 7,4 4 13,33 F=0,238; p>0,05
Caesarean section 7 25,9 12 40 F=0,034; p<0,05

The rate of cesarean section was significantly higher in the
comparison group: 40% V'S 25.9% in the main group (F=0.034; p<0.05);
labor was complicated by premature rupture of the fetal membranes
(PROM) 2 times higher in women in the comparison group.

CONCLUSIONS

Thus, according to the conducted researches it is possible to
draw several conclusions.

Patients, who have a history of pregnancy that has been
complicated by placental dysfunction are at risk of recurrence
and need to develop a personalized management plan, starting
with the preconception training stage.

In Vitamin-D deficiency conditions, the risk of developing
certain pregnancy complications, including preeclampsia, the

threat of abortion and preterm labor, placental dysfunction, etc.
grows 2 - 4 times.

One of the directions for developing an individual plan
for these women may be to determine in the serum the level
of vitamin D, in which conditions it is possible to form
complications of the gestational process and high frequency of
operative delivery.

The inclusion in the program of pre-gravid preparation of
cholecalciferol preparations in combination with the vitamin-
mineral complex is a pathogenetically conditioned and promising
approach to the prevention of complicated pregnancy and
improvement of perinatal consequences.

The author declares no conflict of interest.
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