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Effect of Different Doses of Vitamin D on Insulin Resistance and Pregnancy Outcome in

Gestational Diabetes Mellitus Patients: A Meta — Analysis
BAI Yan,SHI Xiaoxia ,XIAO Hong ,WU Cuijuan
(Hengshui Maternal and Child Health Hospital ,Hengshui,Hebei,China 053000)

Abstract: Objective To investigate the effect of different doses of vitamin D on insulin resistance and pregnancy outcome in
patients with gestational diabetes mellitus (GDM). Methods The randomized controlled trials (RCTs) related to the effects of
different doses of vitamin D on insulin resistance and pregnancy outcomes in GDM patients in the PubMed, Embase, The Cochrane
Library, CNKI, CBM, VIP, and WanFang databases were searched from the inception of the databases to April 2024. The quality of
RCTs was evaluated by the Cochrane Handbook (Version 5.1.0) , and Meta - analysis was conducted by the RevMan 5.3
software. Results A total of 14 RCTs were included,involving 1 657 patients, including 839 cases in the experimental group and
818 cases in the control group. Meta — analysis results showed that the reduction in homeostasis model assessment of insulin
resistance [SMD = 1.34,95%CI (1.10,1.58),P < 0.000 01], reduction in fasting insulin [SMD = 2.55,95%CI (2.06,3.03),
P < 0.000 01], and the cases with normal vitamin D levels [RR = 0.30, 95%CI (0.24,0.37) ,P < 0.000 01] in the
experimental group were significantly higher than those in the control group. The incidence of adverse pregnancy outcomes [RR = 1.98,
95%CI (1.59,2.47),P < 0.000 01] and the incidence of hypoglycemic reactions [RR = 2.25,95%CI (1.42,3.55),P = 0.000 5]
in the experimental group were significantly lower than those in the control group. Conclusion Supplementing with high - dose
vitamin D can significantly improve insulin resistance in GDM patients, correct vitamin D deficiency, and reduce the incidence of
adverse pregnancy outcomes and maternal hypoglycemic reactions.
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Tab.1 Basic information of included studies
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ZHANG " 2016 50000U/ A, 2 ik 1000000/ A, 2 ik B ki) 29.414.9 30.14.5 - - 0 0@
AEE"™ 201 100000 U, R ALA 3244 300000 U, SR MUK 24 60 60 27.6+2.7 28.5+2.2 - - 4 QQ
R0 1000000, XA S 300000 U, BRIA 24 7l 1l 28.2+8.2 29.3+7.6 - - 4 020333
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Fig. 2 Proportion of bias risk items of included randomized

controlled trials
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Fig.3 Bias risk of included randomized controlled trials
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oz | Feees:| Std. Mean Difference Std. Mean Difference

Study or Sul Mean SD Total Mean SD Total Weight V. Random. 95% CI IV, Random, 95% CI
ZHANG 2016 -0.51 0.43 38 -1.43 052 37 71% 1.91 [1.36, 2.46) -
HETE2014 -0.55 0.59 71 -1.5 066 71 8.9% 1.51[1.14,1.88) -
FE2020 -0.47 038 40 -1.03 064 40 7.9% 1.05[0.58,1.52] -
REfL2018 0.8 05 100 -1.7 04 100 9.3% 1.98 [1.64, 2.32] -
ErR2021 -0.72 068 29 -155 047 29 6.9% 1.40[0.82, 1.98] -

ZFEFH| 2022 -0.66 0.41 56 -1.15 0.58 57 8.8% 0.97 [0.58, 1.36] -
FpEEZ2017 -055 06 109 -1.57 068 129 9.8% 1.58[1.28,1.87) -
#2022 -0.48 0.67 30 -0.89 055 30 7.4% 0.66[0.14,1.18] r
BEE2023 -0.46 052 46 -1.03 0455 47 8.3% 1.06 [0.62,1.49] -
EH2019 -0.6 06 51 -1.5 065 a1 8.3% 1.43[0.99, 1.86] -
Ope=2021 -051 047 40 -085 046 40 8.1% 0.72[0.27,1.18] -~
HEH2019 -035 041 84 -1.01 039 84 9.2% 1.4 [1.26, 1.99] -
Total (95% CI) 694 715 100.0% 1.34[1.10, 1.58] ]
Heterogeneity: Tau?= 0.13; Chi*= 43 61, df= 11 (P < 0.00001); F= 75% 1 5 5 5

Testfor overall effect. Z=10.96 (P < 0.00001)
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Fig.4 Forest plot of Meta — analysis : HOMA - IR reduction values between the two groups

hop:eta: s | Std. Mean Difference Std. Mean Difference
Study or Subaroup _Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV. Random, 95% Cl
ZHANG 2016 <213 175 38 -754 185 37 104% 2.97 [2.31, 3.64] -
JEEE2021 -167 168 BO -6.82 1.88 60 11.4% 287 [2.36,3.39)] -
#2014 .73 185 71 745 18 71 115% 3.03[2.54,3.52] -
PE2020 247 181 40 -77R 172 40 10.5% 3.14[2.48,3.81] -
#2021 353 129 29 721 138 29 104% 2.7211.99, 3.44] -
F32022 288 327 56 -8.18 483 57 11.9% 1.36[0.95, 1.77] -
2017 .73 171108 745 181 129 124% 2.97 [2.60, 3.34] -
#HE2022 -28 135 30 -475 133 30 11.0% 1.44[0.86, 2.01] -
BEE2023 356 137 46 -6.88 124 47 11.14% 2.53[1.98, 3.08] -
Total (95% CI) 479 500 100.0% 2.55[2.06, 3.03] 4
Heterngeneity: Tau?= 0.47; Chi*= 61.42, df= & (P < 0.00001); F= 87% PTa—r 3 P

Test for overall effect: Z=10.29 (P < 0.00001)
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E5 WZH FINS 8 & Meta 53 17 7R 4K B
Fig.5 Forest plot of Meta — analysis : FINS reduction values between the two groups
ozt fotez:| Risk Ratio Risk Ratio
Study or Su Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
R 2021 19 B0 45 B0 167%  0.42[0.28 063] -
H3E2014 11 71 47 71 17.5%  0.23[013,0.41] —
1FHE2017 18 109 55 129 29.0%  0.25[0.16,0.39] Bl
2019 8 &1 30 51 11.2%  0.27[0.14,052] -
DgE=2021 10 40 25 40 9.3%  0.40[0.22,072 —
EHEM2019 12 84 44 84 164%  0.27[0.16,0.48] -
Total (95% CI) 415 435 100.0%  0.30 [0.24,0.37] +
Total events 78 276
Heterogeneity: Chi*= 5.43, df= 5 (P = 0.37); F= 8% YR P

Test for overall effect: Z=11.27 (P = 0.00001)

E6 FIALLEEDKTRE EEIH Meta 547 25k B
Fig. 6 Forest plot of Meta — analysis : Number of patients with vitamin D levels return to normal between the two groups
popizts:| L] Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl M_-H, Fixed, 95% CI
KESHAVARZI 2017 28 64 23 64 249% 1.22[0.78,1.87] ™
ZHANG 2016 14 38 g 37 8.8% 1.70[0.81, 3.59] T
5352014 8 T 5 71 54%  1.60[0.55, 4.65] -
SRARfE2018 16 100 g 100 8.7% 2.00[0.90, 4.46] -
2021 8 29 2 29 22% 4.00[0.93,17.29] 1
232022 6 56 3 57 32%  2.04[0.54,7.74] i
1HEE2017 12 109 g 128 7.9% 1.78[0.75,4.19] T
#2022 10 30 2 30 2.2% 5.00[1.18,20.93]
HEE2023 2 46 11 47 11.8% 1.95[1.06, 3.57] =
HH 2019 14 51 6 51 B.5%  2.33[0.97,5.59 —
D= 2021 15 40 740 TE% 2.4 [0.98, 469 —
EEH2018 30 84 10 84 10.8%  3.00[1.57,574] —_
Total (95% CI) 718 739 100.0%  1.98[1.59, 2.47] *
Total events 182 93 ) . . )
Heterogeneity: Chi*= 9.58, df=11 (P=0.57); F= 0% IU.IJ‘I 0:1 1'0 1IIIIJI

Test for overall effect: Z=6.08 (P = 0.00001)
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Fig.7 Forest plot of Meta — analysis : The incidence of adverse pregnancy outcomes between the two groups
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Polizts:| itgesd Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total \Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
KESHAVARZI 2017 6 64 4 64 16.2% 1.50 [0.44, 5.06] T
12014 4 71 2 71 81% 2.00([0.38,10.57] ]
IE2020 4 40 2 40 81% 2.00[0.39,10.31] —T
FELL2018 6 100 4 100 16.2% 1.50[0.44,5.18] -
#2021 2 29 1 29 4.0% 2.00[0.19, 20.86] - 1
1HEE2017 6 109 30129 111% 2.37[0.61,9.24] T
EE20023 8 46 3 47 120%  2.72[0.77,9.64] T
R 2019 10 51 4 51 16.2% 2.50[0.94, 7.46] —
HEIH2019 9 84 2 84 81% 4.50[1.00,20.21] e
Total (95% CI) 594 615 100.0%  2.25[1.42, 3.55] L 4
Total events 55 25 ) ) ) .
Heterogeneity: Chi*=1.64, df=8 (P =0.99);, F= 0% 'El.l:l1 Elf‘l 1'D 1DIJ'

Testfor overall effect: Z= 3.48 (P = 0.0005)
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Fig.8 Forest plot of Meta — analysis : The incidence of hypoglycemic reaction between the two groups
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Fig. 9 Inverted funnel plot of the publication bias analysis
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F D EZ RS, el B 5 R AR R A A, R T
il A . GDM 2 A A4k A5 28 D ik = 195 LI & 4E , GDM
FEI R I B R AP FNAG A HE N 52 A B, B GDM 7™ 1 e
91 A= 2 OB PRI 1 XU 342 v A1, e B0 O R A4 S K
% FEHE B R JLSES) SUN 22 s, i & D
Bl = S R PR XU R R #hFe g 2 D ATk
2 1B 5 ZHCHT RN 2 RUBE PR £ %) OB R0 A oA 3 o B
F SR BN, GDM B 4i A R DK 5 1 IRIR S
TR R AR R TUAH DG . ALGHAMDI 551203
A R I, b5 FI (50 000 U) 4ELE 2 D X2 i P4 A
2 ML AR AR 2R D AR KT R 8 5 28 UM AR
(25000 U)4EEZR DIHEARL.

3.3 AEFELLEEZD I GDM EEFRIIRE R
511K 1 4% & 5z B 220

ARWFFELE R WoR 4R E A B OR S R AT
LA S & A 2R84 B IR T X R ZH (P < 0. 000 5) 565}
KB SE & B, 44 & D JKE \HOMA - IR /& GDM
BE AN R IRES R (ST S B &R 442 2 D AKOF i
1%, A B YRS ey & A XUt e v o 3 A7 2 R A
NG AEAEE D 5 R IRSS R X a1 — @ttt , 5
e R DK L, S K 4EA 2 D A2 10/ GDM L G
JKFIR U OR HY v a0 M P R ) e R A R A
R AR LB 2 B o GDM B 3 UL & 0E , S 2 A AR I
Wi AR T2 0 KO LR AR K R & B T 8zl
Lk E RILEBEAR, EEITEURILE T WIE , &
F AR,
3.4 GDM EEFTHELEE DNAATIE

HAl, T GDM B & 44 D H 257 f2 v o 4t
—FR U ASBEFE AR 14 55 Sclk e, 115 09 24597 1
R AT 3RO 128 TodE A R D 2597 R 12 JR ) AR
F MG 25 - (OH) Dy 7K & IE & m i, (B H 2557 F#
by 4 JE 4R 2R D A R I 25 - (OH) D3 7KF-
YR A5 TF 8 %8 H 63. 45% (276 /1 435) , #WI4EAE 2 D i 7l
w2 4 AR 36% 1Y B 1L3E 25 - (OH) Dy /K
KR F I H K.
3.5 Z5iE

ST R A ZE DAL, E e g R D AE!
T I AU IR 5 2K, ST A IEAEEZR D
= AT RRARAS B AT ORas AR IS & A R AR A SR A7
ELUTFAR : DAEAEZDKIIR800 U/ d.400 U/ d Fl
K499 11 A% 100 000 U .50 000 U f4 STk /L, Tk b7 I
LT o 2) A SR AR XTI 58 38 R A2 13 S0
e, SCHR BT AL < 3) BRAR IS % A= 241, e = AN [R) 551 1
YA 2R D AT R 0T 2 1) e A R, B = — ik
PRI LA TESS 300 000 U 4k 45 2 D3 =40 Ko Az L
BT g 8 A IRE R S A A N Al ey S 5/ A LN 1)
RCT, DAFE AL B 5 Jot it ) ik 3 .
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