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Abstract

Relevance: In the modern world, the frequency of macrosomia is growing dynamically. The World Health Organization
(WHO) has recognized obesity, type 2 diabetes mellitus and non-communicable diseases as global epidemics [2].
Macrosomia is defined as a birth weight of more than 4000 g regardless of gestational age and occurs in 3-15% of all
pregnancies worldwide [4,9,22]. Vitamin D deficiency during pregnancy is associated with an increased risk of gestational
diabetes and preeclampsia, which may indirectly affect the health of offspring [5,6,21].

Objective: To assess risk factors and the level of vitamin D in umbilical cord blood in macrosomal newborns.

Materials and methods of research. Case - control. The study was conducted in the period from January 2021 to April
2021 at the clinical bases "Perinatal Center of Semey and Ust-Kamenogorsk. The study included full-term newborns in the
number of 100 children. Informational consents were received from mothers of newborns to participate in the study. The
mothers were informed about the processing of the received data, with the subsequent publication of the research results,
without specifying personal data. Inclusion criteria: full-term children with macrosomia. Exclusion criteria: children with
defects, genetic diseases, premature newborns.

The data analysis was carried out using the SPSS package version 20.0. To check the statistical significance of the
differences between the group of "cases" and "controls", the Pearson and Mann-Whitney x2 criterion was used, and the odds
ratio is calculated taking into account the 95% confidence interval. Continuous data is presented in the form of (Me) and
standard deviation (CD).

Results: According to the results of the analysis of risk factors, the cause of macrosomia was maternal diabetes mellitus.
The study showed that the pronounced vitamin D deficiency in serum was significantly lower in patients with macrosomia
compared to normal-weight children.

Conclusion: the leading risk factor for macrosomia was diabetes mellitus of pregnant women. In newborns with
macrosomia, a pronounced deficiency of 25(0OH) D.

Keywords: macrosomia, large for gestational age; obesity; overweight, risk factors, newborn, vitamin D.
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AkTyanbHoCTb: B coBpemMeHHOM Mupe 4acToTa MaKpOCOMWM [MHaMW4HO pacTeT. BcemupHas opraHusaums
3apaBooxpaHenus (BO3) npusHana oxupeHue, caxapHbliid anabet 2 Tmna v HenHgeKUMoHHbIe 3aboneBanus rnobanbHbIMM
anuaemusimun [2]. Makpocomus onpefiensieTcs kak Macca Tena npu poxaeHun 6onee 4000 r He3aBMCMMO OT recTaLOHHOr0
Bo3pacta u Bctpevaetcs B 3-15% Bcex GepemenHocTen no Bcemy mupy [4,9,22]. [edwunt ButammHa D BO Bpems
BepemMeHHOCTM CBSA3aH C NOBbILIEHHBIM PUCKOM reCTaLMOHHOTO AuabeTa v Mpeaknamncim, KOTopble MOryT KOCBEHHO BIUSTH
Ha 3a0poBbe noTomcTaa [5,6,21].

Llenb: OueHka hakTopoB prcka 1 ypoBHS BUTaMuHa D B NynOBUHHON KPOBM Y MAKPOCOMHbIX HOBOPOXAEHHbIX.

Matepuansi u metogbl uccnegoBaHus. Criyuail - KOHTPOnb. VccnenosaHue NpoBoaMnOCh B nepuoj ¢ sHeaps 2021 .
no anpenb 2021 r. Ha knuHuYeckux Gasax «[epuHatanbHeln LeHTp ropoga Cemeit u ropoga Yctb-KameHoropck. B
nccnenoBaHWe BOLMN AOHOLLEHHbIE HOBOPOXAEHHbIE B konnyecTe 100 geteit. MonyyeHsl MHOPMALMOHHBIE cornacus ot
MaTepen HOBOPOXOEHHBIX HA yyacTue B uccregosaHun. Matepu Bbinu nponHgopMupoBaHbl 06 06paboTke NOMyYeHHbIX
[aHHbIX, C mocregytoLLei nybnvkaumuen pesynbTaToB MCCegoBaHui, 6e3 ykasaHus nepcoHanbHbIX AaHHbIX. Kpumepuu
BK/OYEHUS: [IOHOLIEHHble OeTU C Makpocomuei. Kpumepuu uCK/MoYeHus: [€TW C  MOPOKaMK, reHeTUYECKUMN
3aboneBaHusMN, HEAOHOLIEHHbIE HOBOPOXAEHHBIE.

AHanu3 paHHbIX npoBoauncs ¢ ucnonb3oBaHuem naketa SPSS Bepcun 20.0. [Ang npoBepkM CTaTUCTUYECKOM
3HAYMMOCTM PasnMINiA MeXZY rpynnom «Criy4aeBy» U «KOHTpONeh» ucnonb3osancs kputepuin X2 MNMupcoHa n ManHa-YiTHu, a
OTHOLLEHME LUAHCOB paccumnTbIBaeTcs ¢ y4eToM 95% A0BEpUTENLHOTO MHTEpBana. HenpepbiBHbIE AaHHbIE NPEACTaBNEHbI B
Buae (Me) u ctaHgapTHoro oTknoHeHus (CD).

Pe3ynbTatbl: [0 pesynbtatam aHannsa (PakTopoB puUcka MPUYMHON MaKPOCOMWM, IBUNCS CaxapHbii AnabeT matepy.
ViccnepoBaHue nokasano, YTo BbIpaXeHHbIn feduumt ButammnHa D B CbiBOpPOTKe Obin 3HAUMTENBHO HIKE Y NMaLMEHTOB C
MaKpOCOMMEN MO CPABHEHMIO C HOPMOBECHBLIMI JETHMM.

BbiBoa: BefylwM (DakTOpOM pucka MaKkpoCOMMM SBUNCS CaxapHbli auabeT GepemeHHbiX. Y HOBOPOXAEHHbIX C
MaKpOCOMMEA, BbISIBNEH BblpaxeHHblit aecouunt 25(0H) D.

Knroyeebie crnoea: makpocomus, caxapHbili Quabem, 2ecmayuoHHbIl Ouabem, hakmopb! pucka, HOBOPOXKOEHHIU,
gumamun D.

Tyninpgeme
D AASPYMEHI TAMNublNbIifbl BAP XXAHA TYFAH HOPECTENEPAIH
MAKPOCOMUACBIHbIH CEBEN-CANAOAPJIbLIK KAYIINT ®AKTOPJIAPDBI
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©3exTiniri. Kasipri anemae makpocomus xwiniri kKapkbiHabl ecyae. LyHnexysinik geHcaynblk cakray yibimbl (I¥)
cemiagikTi, 2 TUNTi KaHT AuabeTiH xoHe XyKnanbl emec aypynapgbl xahaHablK 3anuaemusi eKeHiH MonbiHAadbl [2].
Makpocomus xykTinik Mep3imMiHe kapamactaH 4000 r-HaH acaTblH JeHe canMaFbl PeTiHae aHblKTanaabl xoHe Oykin anem
OobiHwa xykTinikTiH, 3-15% ke3neceni [4,9,22]. XKykTinik kesiHaeri D [opyMeHiHIH eTicneywiniri reCTauusnbIK KaHT
pvabeTi MeH Npeaknamncus KayniHiH, xorapblnaybiMeH OainaHbicTbl, Oyn ypnakTbiH LeHcaymnbiFbiHa aHama acep eTyi
MYMKiH [5,6,21].

MakcaTtbl: MakpoCOMUAIMEH dyHUEere KenreH XaHa TyFaH HapecTenepaeri KiHaik kaHblHaafbl D gapymeHi AeHreniH
XaHe Kayin haktopnapbiH baranay.

3epTTey maTepuangapbl MeH aicTepi. xarganasl bakpinay. 3eptrey 2021 XbinFbl KaHTap albl MeH 2021 Xbinfbl
coyip apanbifbiHaa "Cemeil Kanackl MeH ©CKEMEH KanachlHbIH, NepuHaTangblk opTanbikTapbiHga" Xyprisingi. 3eprtreyre
100 TonbiK MepsiMai XaHa TyFaH HopecTenep Kipai. 3epTTeyre KaTbiCyFa XaHa TyFaH HOpecTenepaiH, aHanapblHaH
aknapaTtTbIK keniciM anbiHabl. AHanapfa anbiHFaH AepeKTepdi OHAeY, KeniHHEeH 3epTTey HaTWKenepiH xapusnay, aepbec
AepekTepai kepceTnenTiHi xabapnaHabl. Kocy kpumepunepi: Makpocomusicel 6ap Tonblk Mep3imai 6ananap. LLekmey
Kpumepunepi: Tyma akaynapbl 6ap, reHeTukanbik aypynapbl 6ap 6ananap, Wwana TybinFaH HopecTenep. [epektepai Tangay
SPSS 20.0 HyckacbiHbIH NakeTiH KongaHa OTblpbin Xypridingi. "Kafgainap" Tobbl MeH "6akbinaynap" apacblHAafb
albipmMallbINbIKTapablH, CTAaTUCTUKAMNbIK MaHbI3AbINbIFbIH Tekcepy YLWiH [MpcoH meH MaHH-YUTHUaiH, X2 Kputepuili
KonaaHbingpl, an koadduumeHTTep koadduuneHti 95% ceHimainik apanbiFbiMeH ecenteneqi. Ysgikcia aepektep (Me)
OHe CTaHaapTThl aybiTKy (CD) TypiHOE YChIHbINFaH.
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Hatmxenep: Kayin chaktopnapblH Tangay HoTwkenepi GoMbiHWA MakpoCOMMsiHbIH, cebebi aHaHbIH KaHT auaberi
Bongbl. 3epTTey KanbinTbl 6ananapMeH canbiCThIpFaHAA MaKPOCOMUSIMEH ayblpaTbiH HayKacTapAa KaH capbicyblHaarbl D
LOPYMEHiHIH, KeTicneyLiniri antapnblKTai TOMEH eKEHIH KOPCeTTi.

KopbITbIHABI: MaKPOCOMMSHBIH, JKETEKLLI Kayin qakTopsl XKYKTi dilenaepain, kaHt amabeti 6ongbl. Makpocomusicel 6ap
XaHa TyraH HepecTenepze ankbiH 25(0H) D Tanwwbinbifbl aHbIKTanabl.

TyliHdi ce3dep: makpocomus, KaHm Auabemi, secmayusnbiK KaHm Ouabemi, Kayin chakmopnapbl, XaHa myraH
Hepecme, D dapymeHi.
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Relevance is also associated with direct offspring health effects such as

Every year, the frequency of macrosomia is dynamically ~ birth weight, poor skeletal health, impaired brain development,
increasing. This is due to the high probability of obstetric as  autoimmune diseases, obesity, and insulin resistance [5].
well as neonatal complications. The World Health  Pregnancy diabetes can be gestational diabetes, insulin
Organization (WHO) has recognized obesity, type 2  dependent or drug-induced/chemical diabetes. Jordan
diabetes and noncommunicable diseases as global  Peterson in 1920 hypothesized that maternal hyperglycemia is
epidemics. The 2015 U.S. Vital Statistics Report indicated ~ associated with fetal hyperinsulinemia and fetal hyperglycemia,
that seven percent of babies had a birth weight of more  which ultimately leads to excessive use of glucose by the fetus
than 4,000 grams, and one percent had a birth weight of  and therefore to abnormal growth acceleration [8]. There is
more than 4,500 grams [2, 3, 16,17,20]. The prevalence of  currently an epidemic of maternal obesity around the world,
macrosomia ranged from 0.5% in India to 13.9% in China,  which in tum poses a significant risk of developing diabetes in
while the prevalence of large for gestational age ranged  all demographic groups. It is maternal obesity that is associated
from 4.3% in Korea to 22% in China, which determines the ~ with a 4-12-fold increase in the likelihood of developing
differences in epidemiology within the countries of Central ~ macrosomia in the fetus. The standard metabolic basis of
Asia [9]. macrosomia is  increased  insulin  resistance  and

Risk factors for macrosomia or large for gestational age at ~ hyperinsulinemia. However, it may contribute to maternal
birth: multiple parous, maternal age, maternal weight and  diabetes and obesity, which are more important causes.
height, maternal overweight and obesity, excessive maternal ~ Women with a parity of more than three are prone to the birth
weight gain during pregnancy, pregestational diabetes, and  of macrosomal children [20]. With each pregnancy, there may
gestational diabetes mellitus [7,11]. Understanding the factors ~ be an associated weight gain of 100-150 grams, which
influencing macrosomal delivery entails immediate and long-  increases the risk of macrosomia in the long term in this group
term risks of adverse maternal and child outcomes. In the short  of patients. Previous LGA (large for gestational age) babies:
term, newborns are at risk of perinatal asphyxia, birth trauma, =~ Women who have had previous macrocosmic babies are five
hypoglycemia, and perinatal death, and mothers are at risk of ~ to ten times more likely to have another macrosomal baby.
caesarean section, prolonged labor, bleeding, and perineal ~ Prolonged pregnancy beyond 42 weeks is most likely
injury. Long-term consequences for infants include an  associated with an increased risk of macrosomia due to the
increased risk of being overweight, childhood obesity, and  constant supply of nutrients and oxygen rich blood to the
developing diabetes [9]. developing fetus [2].

Morbidity and mortality associated with macrosomia can be Birth weight is an important predictor of the nutritional
divided into maternal, fetal, and neonatal. A study investigating ~ status and development of newborns in utero and plays an
the effect of birth weight on fetal mortality shows that higher ~ important role in neonatal survival. The incidence of
rates of fetal mortality are associated with birth weights greater ~ macrosomia worldwide in recent decades has been 4.7-
than 4250 g in mothers without diabetes and birth weights of  13.1%. Macrosomia is characterized by asymmetrical growth of
4000 g in mothers with diabetes [18]. the abdominal circumference and excess accumulation of fat.

Macrosomia is defined as birth weight greater than 4000 g~ Newborns with macrosomia are associated with a high risk of
regardless of gestational age and occurs in 3-15% of all  caesarean section, birth complications and subsequent obesity,
pregnancies worldwide [4]. The authors Ng S.K,, Olog A,  metabolic disorders, and certain types of cancer. Thus, the
Kerényi Z. describe the concept of macrosomia - a large fetus  study of macrosomia and its risk factors has important public
determined by the maximum weight, or as large for gestational ~ health implications. Studies have shown that gestational week
age. [1,14,19]. Vitamin D during pregnancy is associated with ~ at birth, pre-pregnancy body mass index, body weight gain
an increased risk of gestational diabetes and preeclampsia, ~ during pregnancy, fetal sex, season of birth, gestational
which may indirectly affect the health of the offspring [5,6,21]. It diabetes status, and genetic factors may influence
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macrosomia. Whether maternal vitamin D deficiency is related
to infant weight remains a matter of debate. Due to the growth
needs of the fetus, inadequate vitamin D intake, and limited
exposure to sunlight, vitamin D deficiency is very common in
pregnant women. The association of maternal vitamin D levels
with fetal growth has been studied in numerous observational
studies and randomized controlled rials, most of which focused
on fetal macrosomia. 25(0OH)D, a measure of vitamin D levels,
was measured in maternal serum or cord blood in most
studies. Some studies have provided evidence that there is an
inverted  U-shaped  relationship  between  25(OH)D
concentrations and fetal growth, and it has been suggested that
low 25(0H)D concentrations are associated with a higher risk
of macrosomia. Some cohort studies have found that women
with 25(0OH)D <37.5 nmol/L had higher birth weight babies in a
linear regression model [8].

Aim: Evaluation of risk factors and cord blood vitamin D
levels in macrosomal neonates.

Materials and research methods. The study was
conducted within the framework of the grant project "El Basy",
"Assessment of the status of vitamin D, trace elements and
mineral metabolism in children of the East Kazakhstan
region” in the period from January 2021 to April 2021 in the
period from January 2021 to April 2021 for the clinical base
"Perinatal Center Semey City" and the Center "Mother and
Child City Ust-Kamenogorsk", Republic of Kazakhstan.

The study included full-term newborns in the amount of
100 children. Informational consents were obtained from
mothers of newborns to participate in the study. Mothers
were informed about the processing of the received data,
with the subsequent publication of the results of the studies,

Table 1. Risk factors.

without specifying personal data. Inclusion criteria: term
infants with macrosomia (gestational age from 37 weeks to
42 weeks). Exclusion criteria: children with congenital
malformations, genetic diseases, premature newborns.

Main group: newborns with large weight (4000g and
more) - 50 newborns

Control group: full-term newborns with normal weight
(2500-4000q) - 50 newborns

Data analysis was carried out using SPSS version 20.0.
The Pearson and Mann-Whitney x2 test was used to test for
statistical significance of differences between the "cases"
and "controls" group, and the odds ratio is calculated using
a 95% confidence interval. Continuous data are presented
as (Me) and standard deviation (CD).

Study design: case - control. Immediately after birth,
cord blood samples were taken into a vacutainer with a
coagulation activator and separating gel in a volume of 5.0
ml. Then this test tube was transported at the cooling
temperature in a cold bag with ice packs to the Clinical
Diagnostic Laboratory "Olimp", the cities of Semey and Ust-
Kamenogorsk, the Republic of Kazakhstan, where enzyme
immunoassay was carried out for the quantitative
determination of 250H-D3.

The study was approved by the Local Ethical
Commission "Family Medical University" Protocol No. 1.1
dated September 25, 2020.

Research results: According to the results of a study of
maternal risk factors for the threat of abortion in the main
group (Table 1), 70% (n=35) of women were absent and
30% (n=15) had.

Risk factors Main group n(%) Control group n(%)
Threat of abortion Yes 15(30%) 8(16%)
No 35(70%) 42(84%)
Maternal iron deficiency anemia Mild degree 27(54%) 17(34%)
Intermediate degree 2(4%) 1(2%)
Severe degree 1(2%) 0(0%)
No 20(40%) 32(64%)
Thyroid diseases No 40(80%) 42(84%)
Mild hypothyroidism 2(4%) 2(4%)
Moderate hypothyroidism 6(12%) 3(6%)
Autoimmune thyroiditis 2(4%) 3(6%)
Maternal obesity No 33(66%) 39(78%)
Obesity 1 degree 8(16%) 8(16%)
Obesity 2 degrees 5(10%) 1(2%)
Obesity 3 degrees 2(4%) 0
Overweight 2(4%) 2(4%)
Maternal hypertension No 36(72%) 36(72%)
Gestational hypertension 7(14%) 8(16%)
Arterial hypertension of the 1st degree 1(2%) 0
Arterial hypertension 2nd degree 6(12%) 6(12%)
Maternal diabetes No 36(72%) 44(88%)
Diabetes mellitus 1 2(4%) 0
Diabetes mellitus 2 2(4%) 0
Gestational diabetes 5(10%) 3(6%)
Impaired glucose tolerance 5(10%) 3(6%)
Maternal gastrointestinal disease  |No 35(70%) 36(72%)
Gastritis 5(10%) 5(10%)
Cholecystitis 8(16%) 3(6%)
pancreatitis 2(4%) 6(12%)
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In the control group, the threat was not 84% (n=42) of
cases, and was noted in 16% (n=8). Iron deficiency anemia
in the main group was observed in 60% (n=30) of women,
while 40% (n=20) were not observed. In the control group,
64% (n=32) of cases were absent and 36% (n=18) did.
Disease of the thyroid gland in the main group was
observed in 20% (n=10), in the control group 16% (n=8).
Obesity in the main group was not observed 66% (n=33), in
the control group 78% (n=39). In the main group with 1st
degree of obesity was noted in 16% (n=8), 2nd degree 10%
(n=5), 3rd degree 4% (n=2), overweight 4% (n=2), in the
control group with 1st degree of obesity was observed in
16% (n=8), 2nd degree 2% (n=1), 3rd degree was not
observed, overweight 4% (n=2). Gestational hypertension in
the main group was observed in 14% (n=7) of pregnant
women, Arterial hypertension 1-2% (n=1), Arterial
hypertension 2-12% (n=6), while in the control group
gestational hypertension was observed in 16 % (n=8) of
pregnant women, Arterial hypertension 1- none, Arterial
hypertension 2-12% (n=6) cases. Maternal diabetes in the
main group was absent in 72% (n=36), while in the control
group it was absent in 88% (n=44). In the group with

Table 2. Vitamin D contingency table by levels.

macrosomia, type 1 diabetes mellitus, type 2 diabetes
mellitus were observed in the same values of 4% (n=2).
Gestational diabetes was observed in 10% (n=5) of cases,
impaired glucose tolerance in 10% (n=>5). In the group of
born newborns with normal weight, no one had diabetes
mellitus type 1 and 2. Gestational diabetes and impaired
glucose tolerance were observed in equal amounts of 6%
(n=3). The data are presented in table 1 (Table 1).

In terms of severity of vitamin D deficiency in our study,
we focused on the accepted classification of Holick M.F.,
Binkley N.C., Bischoff-Ferrari H.A. [12].
Table 2 shows the frequency of occurrence of deficiency
severity by levels. In the main group, severe vitamin D
deficiency was detected in 20 (40%), in the control group in
10 (20%). Vitamin D deficiency was observed in the main
group in 30 (60%), in the control group 38 (76%), vitamin D
deficiency was not observed in the main group, in the
control group it was noted in 2 (4%) newborns. There were
no sufficient levels of vitamin D in both groups. The
difference in the results of the study was statistically
significant p=0.043 (Table 2).

Contingency table of Vitamin D by levels
Group p
Main [ Control| '@
_— . Frequency 20 10 30
Severe vitamin D deficiency Expected frequency 1.0 1.0 30,0
_— o - Frequency 30 38 68
Vitamin D content by levels | Vitamin D deficiency Expected frequency 340 340 58.0 003
Failure Vitamin D Frequency 0 2 21"
Expected frequency 1,0 1,0 2,0
Total Frequency 50 50 100
Expected frequency 50,0 50,01 100,0

Discussion: The study was conducted within the
framework of the grant project "El Basy", "Assessment of
the status of vitamin D, trace elements and mineral
metabolism in children of the East Kazakhstan region" in
the period from January 2021 to April 2021 in the period
from January 2021 to April 2021 for the clinical base
"Perinatal Center Semey City" and the Center "Mother and
Child City Ust-Kamenogorsk", Republic of Kazakhstan. In
this case-control study, we report on the leading risk factors
for macrosomia, which are also described in many sources
[7,9,11]. Harvey L., van Elburg R. and van der Beek E.M.,
also assessed risk factors for macrosomia and large
gestational age in Asia. The authors noted the body mass
index before pregnancy or at the first visit to the clinic and
associated the subsequent birth of a newborn with
macrosomia [9]. Other authors James-Todd T.M.,
Karumanchi S.A., Hibert E.L., Mason S.M., Vadnais M.A.,
Hu F.B., Rich-Edwards J.W., express the highest risk of
macrosomia of 23.5% in parturient women with gestational
diabetes mellitus [13]. In our study, we report the frequency
of risk factors for macrosomia, such as threatened
miscarriage, maternal IDA, thyroid disease, maternal
obesity, arterial hypertension, maternal diabetes, and
gastrointestinal disease. Harvey L., van Elburg R. and van
der Beek E.M. published the main risk factors for
macrosomia and a modern view of this pathology [9]. The

results of our study are consistent with the literature data by
authors from different countries.

Conclusion: Thus, according to the results of the
analysis of macrosomia risk factors, the leading factor was
maternal diabetes mellitus. The study focused on vitamin D
in macrosomic neonates and the results showed that
severe serum vitamin D deficiency was significantly lower in
macrosomic patients and large for gestational age
compared to normal weight infants. The analysis showed
that newborns with macrosomia had a pronounced
deficiency of 25(0H)D. In order to reduce the birth rate of
children with macrosomia or large for gestational age,
where early and late perinatal outcomes occur, we think
about the need for antenatal prophylaxis with vitamin D. For
confirmation of this statement requires randomized
controlled trials.
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