5 35 B 8 T a4 4 R AR Vol. 35 No. 8
2024 4 8 H Chinese Journal of Woman and Child Health Research Aug. 2024

HERDERHELRTR2ARERAENXER
X} $E 4k 45 I B9 T 1B

F4R4R e k!, THE
(.o B By TARER Z4, A By 06500032748 4 By & TREARER, T B3 065000)
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VD 5 1L-4.11-10 & TGF- ¥ ZEA % (r 145 %] 4 0.569.0.709,0.602, P<C0.05), 5 1L-17 11.-23 & IFN-y ¥ Z fi 48 % (r 1L %"
A —0.537,—0.584,—0.634,P<C0.05), IR KA MM EIa R T REK =2 R AHE L/ RBEBEFERF R GETR Lo b, AR
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The relationship between vitamin D and immune microenvironment of pregnant women
with early threatened abortion and its predictive value for pregnancy outcome
YU Juanjuan' , YUAN Chunhong' , YU Yangyang®
(1.Department of Obstetrics ,Lang fang People’s Hospital , Hebei Lang fang 065000, China ;
2.Xianghe County People’s Hospital , Hebei Lang fang 065000 ,China)

[ Abstract | Objective To investigate the correlation between vitamin D (VD) and the immune microenvironment of early threatened
abortion (TA) in pregnant women.and to assess its predictive value on pregnancy outcomes. Methods A total of 110 early TA
pregnant women treated at Langfang People’s Hospital, Hebei Province,from January 2021 to September 2022 were selected as the
research subjects and included in the training set. They were divided into a study group (oral progesterone + VD,55 cases) and a
control group (oral progesterone only,55 cases) using a random number table method.Based on the pregnancy outcome of early TA
pregnant women, they were categorized into pregnancy failure group (38 cases) and continued pregnancy group (72 cases).
Additionally,36 early TA pregnant women treated at the same hospital from January 2020 to January 2021 were selected as the

validation set. Clinical data, immune microenvironment, and VD levels of pregnant women were collected. Pearson correlation
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analysis was used to assess correlations. Multivariable logistic regression analysis was employed to identify the risk factors affecting
pregnancy failure.and a nomogram prediction model was constructed for evaluation.Receiver operating characteristic (ROC) curves
were used to evaluate the predictive value of VD levels on pregnancy outcomes. Results In the research group,levels of interleukin
(IL)-4,1L-10, transforming growth factor 8 (TGF-$) ,and VD in pregnant women were significantly higher compared to the control
group (1=2.186,6.809,2.648 and 5.780 respectively, P <(0.05).Conversely,levels of 11.-17,11.-23,and interferon ¥ (IFN-y7) were
significantly lower in the research group compared to the control (+ =3.521,3.777 and 4.330 respectively, P <C0.05).Correlation
analysis showed positive associations of VD with 1L.-4,11.-10,and TGF-5 (+ =0.569,0.709 and 0.602 respectively, P<C0.05) ,and
negative associations with 11.-17, 11.-23, and IFN-y (r = —0.537, —0.584 and — 0.634 respectively, P <{0.05).In the group of
pregnant women with pregnancy failure, a history of =2 abortions, genital tract mycoplasma/chlamydia infection, and luteal
insufficiency,as well as the levels of 11.-17,11.-23, and IFN-¥, were significantly higher compared to the group with continuing
pregnancies (X* =15.609,8.399 and 16.082 respectively; ¢t =4.668,4.793 and 3.919 respectively).Conversely, in the pregnancy
failure group,the levels of 11.-4,11.-10, TGF-,and VD were significantly lower compared to the continuing pregnancy group (=
8.019,12.362,9.131 and 4.755 respectively) , with statistically significant differences (P <C0.05).Multivariable logistic regression
analysis showed that a history of =2 abortions (OR=1.720,95%CI :1.488-2.376) , genital tract mycoplasma/chlamydia infection
(OR=1.301,95%CI:1.164-1.597) , 1L-17 levels =35 pg/mL (OR =2.088,95% CI:1.649-2.577),and VD levels <<25ng/mL
(OR=2.634,95%CI :1.548-3.870) were independent risk factors for early pregnancy failure in women with TA (P <(0.05).ROC
curve analysis indicated that VD level predicting pregnancy failure had an area under the curve (AUC) of 0.815 (95%CI:0.779-
2.069) . with an optimal cutoff value of 25ng/mL,sensitivity of 96.04 % .and specificity of 60.31%.The predictive model evaluation
of pregnancy failure demonstrated high accuracy, effectiveness.safety,and practicality. Conclusion VD is positively correlated with
1L-4,11.-10 ,and TGF-B,and negatively correlated with 1L-17,11.-23 ,and IFN-y.History of =2 abortions,genital tract mycoplasma/
chlamydia infection,I1.-17 levels =35pg/mL,and VD <25ng/mL are independent risk factors for early pregnancy failure in women
with TA.VD levels have a certain predictive value for pregnancy failure.

[Key words] vitamin Dj;threatened abortion;immune microenvironment; preghancy outcomes
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2.13) J&; 22§ BMI K 22.80 ~ 23. 90kg/m”, F ¥
(23.45£6.7D kg/m’ s 2R =2 K& 19 1 (52.78%),
WrE A =2 W 7 01(19.44 %) , B P=W B =1
2B1(5.56%), U ZhEE S 5 AEE 2 HMFER (=
0.793,P=0.429) 2 Ji (+ =0.126, P =0.900) , Z* fiij
BMI(z =0.065, P =0.948), LI L 2R =2 IR (X* =
0.147,P=0.70D) \Jii " IR F =2 I (X* =0.272, P =
0.602) FIH =R E =1 R (X* =0.031, P =0.861) 1Y
Fe il e85, 22 S 38 T4 it 2% 3 (P >0.05) , HA Af
Fotk .
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PEFE B (C-index) , I 22 1l K% 1 1 & A2 3 2 T AR 45
fiE (receiver operating characteristic, ROC) {ifj & ¥4
R A 0 B RE . R HT Il PRtk 5l 2k 0 A7 125 (deci-
sion curve analysis, DCA) PEASG I K5 HE . R A
Pearson #f 17 A & PE 43 7. K 35 7K #E « = 0.05, LA
P<C0.05 W EFA G EE X,

2 &R

2 MRASHBHZA—MERAIXTLE

WFFE2H 5 % HR2H 22 I AR % 00 i AR i L H &
F 2 JE A 28 00 7 OB R ORI e L A
EZRHTEIFEE L (P>0.05, 1% 1,

K1 HAREASWHBAZHE—HRERMOLEE [(n(%)]

Table 1 Comparison of general characteristics between the study group and the control group of pregnant women [n(%)]

LD WFFE4H (n=55) Xt B2 (n=55) xe P
FHE () 1.587 0.208
<35 42(76.36) 36(65.45)
=35 13(23.64) 19(34.55)
WA (2 0.719 0.698
9~10 4(7.27) 3(5.45)
11~15 44(80.00) 42(76.36)
16~17 7(12.73) 10(18.18)
A% & 0.823 0.663
b 10(18.18) 11(20.00)
EH 43(78.18) 40(72.73)
EZ 2(3.64) 4(7.27)
YR 0.426 0.935
Je i 1(1.82) 1(1.82)
EH 37(67.27) 40(72.73)
J5i A 13(23.64) 11(20.00)
o5 AN E 4(7.27) 3(5.45)
ZR (KD 0.582 0.446
<2 30(54.55) 26(47.27)
=2 25(45.45) 29(52.73)
T WAL (U 0.806 0.369
<2 44(80.00) 40(72.73)
=2 11(20.00) 15(27.27)
WA O 0.153 0.696
0 51(92.73) 52(94.55)
=S 4(7.27) 3(5.45)

22MRAEMNBEAZARBMIFER VD X
T Byt b

WF9E 4 22 30 /Y T4 1L-10, TGF-8 J VD /K
YU I v Tk R i B S A 2R 1A Y TL-17 11-23 K&
IFN-y K73 8 @A F X R4, 22 5 3390 G &

X A(P<C0.05), L% 2,

2.3 BEMAEEERS VD MEX S

2% Pearson AHXM: 0 #T i 7n . VD 5 TL-4 . IL-10
K TGF-B ¥R IEA & (P<<0.05),5 11-17,11-23 &
IFN-y ¥ 52 ik % (P <<0.05), L3 3. Kl 1,
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2 MREASHBAZPREMAER VDKFEMLLEE (x£5)
Table 2 Comparison of immune microenvironment and VD levels between the study group and
the control group of pregnant women (x +s)
EfER N I (n=55) Xt B2 (n=55) t P
IL-4(ng/L) 2.49+0.83 2.17+0.70 2.186 0.031
IL-10(pg/mL) 37.66+4.65 31.7044.53 6.809 <20.001
IL-17(pg/mL) 30.37£8.70 36.4949.51 3.521 0.001
1L-23(pg/mL) 23.15+6.91 28.21+7.14 3.777 <20.001
TGF-B(pg/mL) 54.72+5.96 51.6946.04 2.648 0.009
IFN-y (ng/L) 0.85+0.27 1.094-0.31 4.330 <20.001
VD(ng/mL) 27.6145.42 22.1144.52 5.780 <20.001

2.4 $RYR 5 0 4H 55 4k 4 4F 0k 46 22 43 I R B AN

Ji £ BE Wk AR Y L 191 K

I, R LRI

%t b

WFFELH 5% FRZH L TA 2210 vh 4R A 4 % 26 g
# 38 1 (34.55%)

SRR 2R G20 22 30 7 IR B =2 IR AR B B S /A
JE AR SR K AR T AN 4 B EL )L DA B T1-17  T1-23
HTEN-y K- 359 B S v - 4 2 4 AR 401 1 4 B 2Kk K

M(P>0.05), W% 4,
*3 RBERAEEZERS VDWEXESHT
Table 3 Correlation analysis between immune

microenvironment indicators and VD

HA4H 14 1L-10, TGF-8 K VD /K ¥ # 8] § A% T
ARLLAT PR . 25 5 39 A Gi it 2% 7 (P <<0.05) s 4T
R 2 5 Uk B2 40 Wi 20 2 0T 1 AR 0 AR I L H &
it ] R 2R OB R G | B T

VD
EfER
r P

1L-4 0.569 0.002
1L-10 0.709 <20.001
1L-17 —0.537 0.003
1L-23 —0.584 0.001
TGF-B 0.602 <£0.001
IFN-y —0.634 <C0.001

LI R T E IR L E WU CE ORI IR

45.0 .
35¢
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_30f
-
) 35.0
g s
< T
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201 25.0
¢ 200} o AN |
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L] L]
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3 2 55.0 Q
& ) E;
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& 25.0 =
) < 50.0 ) 0.8
B e g9
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K4 BREAWEASHEFIRAZABRBTBAOLER [(n(X), x5
Table 4 Comparison of clinical data between pregnant women in the pregnancy failure group and

the continuing pregnancy group [n(%),x 4 s ]

R PR R W 4L (n=38) L F PR (n=72) X2/t P
() 0.174 0.676
<35 26(68.42) 52(72.22)
=35 12(31.58) 20(27.78)
WIAR I () 0.119 0.942
9~10 2(5.26) 5(6.94)
11~15 30(78.95) 56(77.78)
16~17 6(15.79) 11(15.28)
A4 0.961 0.618
A 6(15.79) 15(20.83)
EH 28(73.68) 55(76.39)
EZ 3(7.89) 3(4.17)
YR 1.955 0.582
el 1(2.63) 1(1.39)
EH 25(65.79) 52(72.22)
Ji 1 8(21.05) 16(22.22)
P )5 AR E 4(10.53) 3(4.17)
ZR (KD 3.038 0.081
<2 15(39.47) 41(56.94)
=2 23(60.53) 31(43.06)
L (PO 5.609 0.018
<2 24(63.16) 60(83.33)
=2 14(36.84) 12(16.67)
LS/ ¢ ¢/ Q) 1.688 0.194
0 34(89.47) 69(81.94)
=1 4(10.53) 3(4.17)
2 JH R 10.2742.12 10.18+2.20 0.207 0.837
%A 7(18.42) 18(25.00) 0.613 0.434
el 5(13.16) 11(15.28) 0.090 0.764
P 3 o 0.511 0.475
£ (=50mL) 18(47.37) 29(40.28)
/> (<50mL) 20(52.63) 43(59.72)
[ 38 % 14(36.84) 29(40.28) 0.123 0.725
He B 3E S/ AR AR gk e 20(52.63) 18(25.00) 8.399 0.004
T E WY 13(34.21) 24(33.33) 0.009 0.926
FE L 11(28.95) 25(34.72) 0.377 0.539
HIRTI AR 4 29(76.32) 26(36.11) 16.082 <0.001
B P R i i 10(26.32) 21(29.17) 0.100 0.752
FRHR i 2 e DR 14(36.84) 30(41.67) 0.241 0.623
IL-4(ng/L) 1.7540.50 2.9340.83 8.019 <<0.001
IL-10(pg/mL) 29.4543.85 39.143.94 12.362 <<0.001
1L-17(pg/mL) 38.51+8.75 30.35+8.70 4.668 <<0.001
1L-23(pg/mL) 28.676.94 22.6845.83 4.793 <<0.001
TGF-B(pg/mL) 47.83%5.91 58.5945.86 9.131 <£0.001
IFN-y (ng/L) 1.0820.33 0.8620.25 3.919 <<0.001
VD(ng/mlL) 22.82+4.39 26.90+E4.22 4.755 <0.001

56



%535 5 8 1] B da 44 AR Vol. 35 No. 8
2024 4F 8 H Chinese Journal of Woman and Child Health Research Aug. 2024
2.5 BMEIRK MM S EE Logistic IR &5 BEWRRE
DI 4 o R 2 02 5 K 5 I 2 L 22 S A Table s Assignment table
GEi R (P <20.05) AR bR A28 B LA 2R 401 2 75 - P
LR R WA R S i, 98 A 2 [ R Logistic 015 43 #r . 0% L9
S5 R TP 2 Wk AR B S/ A B AR (B 2K =2
IL-172=>35pg/mL & VD<25ng/mL ¥ & 71 TA ERES/ R AR @ =
T A 5 e V1 A S s W TR % (P <<0.05) L L% 5, e “iveiml =S/
% 6. VD >25ng/mL < 25ng/mL
F6 HMIERAIAYMSEZE Logistic BFS#
Table 6 Multivariate logistic regression analysis of factors affecting pregnancy failure
SES B S.E. Wald X* OR (95%CI) P
WK =2 )k 0.542 0.997 1.087 1.720(1.488~2.376) 0.024
A B T 37 /A T A e 0.263 0.340 1.547 1.301(1.164~1.597) 0.012
1L-17=35pg/mL 0.736 0.632 2.329 2.088(1.649~2.577) 0.005
VD<{25ng/mL 0.969 0.565 2.941 2.634(1.548~3.870) 0.001
2.6 VD 7k 3¢ #E ik 45 1/ B9 T ¢ (&
28 ROC 443 #r . 45 2% Ww . VD 7K F F0 42
TR 2 WA i 28 T 18 AL Carea under the curve,
AUC) M 0.815(95%CI :0.779~2.069) , e A4 4 {EL i
S 25ng/mL. AHUE N 96,0450 HE 5 FE K 60.31% .
ZIEFEE N 0.564, WA 2,
2.7 BIL 5 Lk B T AR B
WA 2 fa B KR 19 BB AT W20+ A T 4 oo . . . .
W 2R W e M MR 28 Y ) G TR BB i 7 IR B =2 TR IR 00 02 04 06 08 10

T 54 43 B TE /AR ARG T 30 43 IL-17=
35pg/mL KT 70 43 . VD<25ng/mL T 80 43, it
N 234 4y, WA 3,

1—R R E
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