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A study on association of serum vitamin D level in early pregnancy and GDM in Nanchong region
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[ Abstract ] Objective To investigate serum level of 25-hydroxyvitamin D[ 25 (OH) D] in early pregnancy in Nanchong region,
Sichuan and association between serum 25(OH) D and gestational diabetes mellitus (GDM). Methods 3491pregnant women who
received regular prenatal examination in our hospital from January 2019 to December 2022 were selected as study subjects. The
information such as maternal age, BMIs before pregnancy and at early pregnancy registration, past pregnancy and delivery histories,
as well as serum 25(OH) D level at 11-13"° weeks of gestation and 75g glucose OGTT results at 24-28 weeks of gestation were

collected. The pregnant women were divided into normal group (n=2926) and GDM group (n=575) according to their OGTT
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results.Further, they received stratified grouping: D According to OGTT fasting blood glucose level, they were divided into normal
OGTT fasting blood glucose level subgroup (n=3 201) and abnormal OGTT fasting blood glucose level subgroup (n=290);
@ According to OGTT 1-hour blood glucose level,they were divided into normal OGTT 1-hour blood glucose level subgroup (n=
3 254) and abnormal OGTT 1-hour blood glucose level subgroup (n=1237); @ According to OGTT 2-hour blood glucose level,
they were divided into normal OGTT 2-hour blood glucose level subgroup (n=3 296) and abnormal OGTT 2-hour blood glucose
level subgroup (n=195); @ Among 575 pregnant women with GDM, 450 pregnant women with GDM were divided into single
abnormal item subgroup (they met GDM diagnosis criteria due to one abnormal item of all 3 items OGTT),and 125 pregnant
women with GDM were divided into multi-items abnormal subgroup (they met GDM diagnosis criteria due to abnormal two or
above items).The serum 25(OH)D levels of all pregnant women were detected. SPSS 22.0 statistical software was used to process
the data.Spearman correlation analysis was employed to analyze relationship between serum 25(OH)D level in early pregnancy and
blood glucose level (OGTT 1-hour and OGTT 2-hour) in the second trimester of pregnancy.logistic regression analysis was used
to analyze relationship between serum 25 (OH) D level in early pregnancy and development of GDM. Results A total of 3 491
pregnant women were enrolled,including 2 916 (83.5%) in the normal group and 575 (16.5%) in the GDM group. The incidence of
GDM was 16.5%.There were 1 569 (44.9%) cases of severe 25(OH) D deficiency,1 192 (34.2%) of mild 25(OH) D deficiency and
730 (20.9%) of normal serum 25(OH)D level respectively. The medians of concentrations of serum 25(OH)D of the pregnant
women in the normal group and the GDM group were 32.3 (22.3,46.4)nmol/L and 30.5 (19.8,43.0)nmol/L respectively,there was
a significant difference between the two groups (Z=—3.713, P <(0.001).The stratified analysis for OGTT results showed that in
the serum 25(OH)D level, there was no significant difference between the normal OGTT fasting blood glucose group and abnormal
OGTT fasting blood glucose group (Z=10.746,P >>0.05) , while between the normal OGTT 1-hour blood glucose level subgroup
and the abnormal OGTT 1-hour blood glucose level subgroup, there was a significant difference (Z=21.509, P <0.001).So did
between the normal OGTT 2-hour blood glucose level subgroup and the abnormal OGTT 2-hour blood glucose level subgroup (Z=
44,924 ,P<C0.001).Among 575 pregnant women with GDM, in serum 25(OH)D level there was a significant difference between
the abnormal single item OGTT subgroup and the abnormal multi-item OGTT subgroup (Z =58.717, P <C0.001). The serum
25C(OH)D level was not correlated with the OGTT fasting blood glucose (=0.009, P >>0.05), while the serum 25(OH) D level was
negatively correlated with OGTT 1-hour/2-hour fasting blood glucose(r = —0.070 and —0.085 respectively,both P<C0.05).The
risk of GDM of the pregnant women with severe 25(OH)D deficiency in the first trimester of pregnancy was 1,299 times of the
risk of GDM of the pregnant women with normal serum 25(OH)D level (OR=1.299,95% CI: 1.018-1.657,P<C0.05). Conclusion
The serum 25COH)D level of the pregnant women in the first trimester of pregnancy is generally low in Nanchong region,and the
risk of GDM is significantly increased in those pregnant women with severe 25(OH) D deficiency in the first trimester of pregnancy.
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Table 1 Comparison of general information of the pregnant women between

the normal group and the GDM group [M (P, , P )n( %) ]

i H EHH (=2 916) GDM 4 (n=575) Z/X2 P
R () 29.0(27.0,32.0) 29.0(27.0,32.0) —0.437 0.662
U BR R B (O 4.491 0.106
<2 1 747(59.9) 339(59.0)
3~5 1037(35.6) 220(38.3)
=6 132(4.5) 16(2.7)
J3 W BB (YO 0.950 0.622
0 1710(58.6) 335(58.3)
1 1070(36.7) 218(37.9)
=2 136(4.7) 22(3.8)
1fi 754 2.185 0.535
A 966(33.1) 196(34.1)
B 686(23.5) 136(23.6)
O % 1010(34.7) 199(34.6)
AB ! 254(8.7) 44C7.7)
2 BMICkg/m?) 22.3(20.3,24.7) 22.1(20.4,27.6) —1.154 0.248
6.272 0.099
iM% 236(8.1) 43(7.5)
kit 1798(61.7) 371(64.5)
I 846(29.0) 148(25.7)
AE Ji: 36(1.2) 13(2.3)
SEPR 11~1376 & BMI(kg/m?) 21.5(19.7,23.5) 21.2(19.5,23.4) —1.604 0.109
3.205 0.361
9% 331(11.4) 66(11.5)
EH# 1 968(67.5) 402(69.9)
i 564(19.3) 94(16.3)
AE i 53(1.8) 13(2.3)
YR T 2.755 0.431
BE 813(27.9) 164(28.5)
H% 728(24.9) 139(24.2)
&= 650(22.3) 143(24.9)
LS 725(24.9) 129(22.4)
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Overall distribution of 25(OH)D and comparison of serum 25(OH)D level of

the pregnant women between the GDM group and the normal group
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Fig.2 Comparison of serum 25(OH)D level of the pregnant women among different stratified blood glucose subgroups
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Fig.3 Correlation between serum 25(OH)D level and blood glucose at different OGTT time points
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Table 2 Logistic regression analysis of association between the serum 25(OH)D level and development of GDM
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