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Analysis of the association between the use of oral progesterone drugs in early pregnancy and gestational
diabetes mellitus

QIN Yan"?, GU Jinhua"**, ZHU Jing', LUO Lin*, PING Peng’, GU Lingqi"** (1. Dept. of Pharmacy, the
Affiliated Maternal and Child Health Hospital of Nantong University, Jiangsu Nantong 226018, China;2. School
of Pharmacy, Nantong University, Jiangsu Nantong 226001, China; 3. Nantong Institute of Genetics and
Reproductive Medicine, Jiangsu Nantong 226007, China; 4. Dept. of Obstetrics, the Affiliated Maternal and
Child Health Hospital of Nantong University, Jiangsu Nantong 226018, China;5. School of Information Science
and Technology, Nantong University, Jiangsu Nantong 226001, China)

ABSTRACT OBJECTIVE To explore the association between the use of oral progesterone drugs in early pregnancy and
gestational diabetes mellitus (GDM). METHODS Through real-world retrospective cohort research method, pregnant women who
underwent the oral glucose tolerance test (OGTT) at the Affiliated Maternal and Child Health Hospital of Nantong University
between January 2022 and January 2023 were enrolled. Based on whether oral progesterone drugs were used in early pregnancy,
they were divided into treatment group and control group; propensity score matching (PSM) with a 1: 1 ratio was employed to
control for confounding factors; Logistic regression and linear regression were employed to analyze the association between drug
factors (whether use of oral progesterone drug, duration of medication, dosage, and drug type) and outcome indicators

(occurrence of GDM, fasting blood glucose levels, and OGTT 1 and 2 h blood glucose levels in late pregnancy). RESULTS A

total of 709 pregnant women were enrolled in the two groups

AEETE V195 B A BT H (No.CX2023006) ; il K4

IR EE 24535 (No. 2024LY 056) before PSM; after PSM, 256 cases were included in both the
* EARE BRI BT BT IR 2G5 E-mail treatment group and the control group. The results of

1522281926@qq.com L. L. ..
B IEE B R EZG0T  BIEGT . BR5e i K REi 2 okt association analysis indicated that there was no significant

%, E-mail: gulingi@ntu.edu.cn association between the use of oral progesterone drugs and
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GDM (P>0.05); but a significant correlation was found with OGTT 1 h blood glucose levels [3=0.965, 95%CI (0.007,1.922),
P<<0.05], specifically with Dydrogesterone tablets [8=0.977, 95%CI (0.009, 1.944), P<<0.05] and Progesterone soft capsules
[8=1.089, 95%CI (0.077, 2.102) , P<<0.05]. There was no significant correlation between other drug factors and outcome

indicators (P>0.05). CONCLUSIONS The use of oral progestogen drugs in early pregnancy is not significantly associated with

GDM. The blood glucose levels in late pregnancy, especially OGTT 1 h blood glucose levels, have a certain correlation with

Progesterone soft capsules and Dydrogesterone tablets.

KEYWORDS progesterone drugs; gestational diabetes mellitus; cohort study; real-world study; rational drug use

U iR W4 R 9% (gestational diabetes mellitus, GDM)
SRR T2 (6] 4 B0 B8R R R 3R o R A 2 M
AN 52, 3l S 4D s IOBEIE PR 5 7 A U v A e
WL, A IR R UL T e Z —" . GDM X221
R A L A B BT AR R B, T 354 B 39 5 1
JEGEVE S AR R GG iR ILSE RIRHE (B LA™
EFRY KL, T GDM I CHR N 28 S HE AL
XTI B AR 2O R O 2

ZE R AR YERR U IR ARG A & i SCs AR €5,
HMIEPE 2R (AN FE AT B PRI L, ST A A
M RPEREE , IR B B IR Nt — 2 R & R s 2 2%
P NG RSB, 1R Z 3R IS 245 (LA i AT i
P R R w4 ) Coa vz TR G
J7 IR o BRI RSP SE IS R B ) LB B R W, 2
R e Rl GRIRL R 28 2 R A DL Rk BE D7
AR 22 5 T SR PR I 2% 23 Y i PR A 2
FErATE TEVR YT AL R DA KU I, R 2 2
Pl RRCRAFAE G, X7 RO ANER 1, DL
ZEPE )T A R 0 BIVE FH (O H & GDM i & A=
JRUSE ), (A5 I DA e 2 B o e b =5 R 2 (o

T E XI55 GDM 2 R BT 14
¢ AHZ IR TR R ik A I 22 57 R 245
HIAS 2, DK G2R 11X ] 7 GDM i 25 Fli2 Wik L
FAEERENR WA IR 2N A 3" ", H
Tt K H F2 Wrbr i , BB 1R 2¢ & GDM 12 Wi i %
OFEPR oS8T, ASHIF SR AL e — I L S 5 ] B A
GIBIFSE , A IMOBE (A 3 — [ B id FH A A th &, TR A G BT 4
ORI 0 IR ZE R 225 (AR 25 b Rl IRE R
%) 5 GDM & Az KU S oM (E =2 (8] 4 SCHK , LA 36 7= 42
MRS GDM & A IS TER & |, Rl R A 2
2%,

1 #/RERZE
L1 MRMK

ARG Ry I JEs e A SR 58, Bk U6 T B AR &R
2RI 244 7 5 5 BR E BR 22 1) G AR 0 e S A BA S B
%% (Nantong Birth Cohort Study, NBCS) . A fff 5% 1% HX
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NBCS H120224F 1 H 5 2023 4F 1 H 725518 K2# M 104
PR e (LAR SRR AP ™) 56 i IR 6 26 0 it i 12 49
(oral glucose tolerance test, OGTT ) A% ¥ it 22 4 J AfF 53 %ot
%, IRl 2 2023 47 8 H LIGRAG S8 B REEE th A= 45 )
ENE I N O (o L A N || AR N | A G =
Y2023014,
1.2 MAESHRRRE

AT FE BN AR UERLHG - (1) AL A £ 23 sl 2
R (O FEARRE 7 f A A il sk 78 8% 5 () FEAREAE ™
(4% 18~50 %7

AW 5T A HEBR bR E AL HE « (1) 22 3094 Bl 508l 25 2%
(2) BRAEAETEME PRI B TS 12 5 i sl A W PR I B
(3) i AR P W B PR 28 MERR 28 Ak
SR OB 2590 5 (4) JBA B0 O JIES L i IS e I
B L AR A B 22 250 5 (5)OGTT KA Bl 1
R 24 4 1 MK 5 (6) Z R AR 5 (T) R R 2GR
FHNUA S B B 252
1.3 GDMiZHitRE

MBHAE 2 T AT 2 — 45T i2 W GDM: (1) %5
Ji§ 1l % =5.1 mmol/L; (2)OGTT 1 h Ifi=10.0 mmol/L;
(3)OGTT 2 hfi#%=8.5 mmol/L"",
14 HE54%

R 2 75 7 4T U DI 0 F 2 S 3R 2R 2 Wi 2 1A 4y
R PG R B . o B2 2 A 2 A 2 (B 1k
A TS MR KRR SR ) |, 4h 25 R IO TE AR Ty B 3k
Bl 125 7 1 BRI S 25, HAAR G 456 B AT i 3 (i
TLANTE i 24 0 A R |, 1 25 M H20041902, LA
50 mg) . B AR 15 % (P4 8E 2 Cyndea Pharma, S.L.,
24 i HI20160265, BLA% 0.1 g) | M Ji 42 i fy- (far =
Abbott Biologicals B. V., [E 2 iff &~ HJ20170221, # #% 10
mg) , JFHE ) it A i — 20 0] 3 DAy RSl B A
BRI A e 58 | b e 22 R e I i P RR 22 B R 2R 24
Py A TG o bt R 24 ] Ay e AT P o T, 1R AE
FHEE &7, 2R3 IR AR Y 10 f5 24247, S A
BRI T SRt 7 T i, A S08s b
2810 10 mg FZRESE M T B AARHR 100 mg 20 A 53T o
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15 HA=EITE

AW 5% R FH 1: 1A 1) 3F 43 P B2 (propensity score
matching, PSM) 5 W , A4 SCHR [8]1 124 3K (1) Al B 5%
XL RAEAR R (N), Horp k=1, 4848 E B L 0.9, Z.=
1.6449,7,=1.281 6;p. W45 2541 B R , L 0.313 5 p. JyXif
WA ERR R, B 01645 p= (pop.)/2. [RIF, %5 & H] 1.5 1
BRI T 209% B TSR I 3, ABIFSE 28 /A5 22 A 529
il

(Z 47,0+ 1/k) p(-p)
N_
(p,—p. )

1.6 ZEIEtR

OGTT TELT W 191 (575 24 ~28 il ) k4T , W S Wy 20 242
17 GDM & AEME L 25 M8 (B8 8 h DL 1) i, DA K
OGTT 1.2 h Il {H
L7 SitERHE

FIEA Gei T3 W% J1 SPSS 26.0 #AFFIR 4.3.2 4/
PEAT R I A HERE 2 AU, a=0.05, THECFERE LI %
R (%) Fon A LSRR . SR A% i far
FEHGsRZ R AT Lo, A5 0 PSM i, i Logistic
(0] A AR A 48 1] F- 43+ [ propensity score , PS ; HRPEAF % |
ZEHiT K E 48 81 (body mass index, BMI) i 1], R EH{H N
Logistic [l A4 faARifE 2219 25% . >R FH PSM % f 34
HEAT 101 DEC (VEHC N A G 45 AF IS 22T BMIL, H A 2L
HKF R E KT A SR G 2407
R PR SR B OB AR YRS R MR A
RIS ), DAY A 9 A T ) 6 e A e G 6 R AR
SR A 1R AN 48 %7 2 {5 2% (absolute mean differences,
AMD) AR VS IEFT IS 19 PS 22 5, % T PSM & %k
P, R e P 25 22 2 mH By kA7 B 4y
Bro R H Logistic o1 H 3P4l 259 K 3 R & AR
J25%) 2y iR Rl IR2Y RKE) 5 GDM & A 2 (B Y
ORHR R A AT 25 9 B 3R 5 (B 22 8] 1 ¢

0 X e
0 A2

[SErEE

T T T T T T
0.2 0.4 0.6 0.2 0.4 0.6

et g
a. PSMif b. PSMJ

A. PSM HITJ P L ARE AL A5 1 5341 (]

HUA(>0.45T5~0.9077)

W, Y259 5 45 R bn A AE 35 OCHRRT , i — 2053
BT ELARZ5 ) A VAR, SRR ST LA PSAE S P
AR TN ] IAETR | DABGAIEZE SR (R (et
2 H#R
2.1 ELABLLE

PSM i} , HR 48 40 HEFr WSS 21 709 B A2 0, o 2
2420 265 15, %F A4 444 6] . PHZH AFEAEZ2RIT BMI AR
B N AMA AR T AR AE B 3 25 5 (P<<0.05) . PSM
Jo AN 512 B0, X HRAE 2 254 4% 256 ], 2
ZIAFLL TR AL, 22 R TG L (P>0.05) , B
AR, PSMAE 25 5 S 4 ekl WL 1.,

*1 RAZPPSMAIGERTHEZERELE

PSM i PSMJ
TiH POy , 7 .
(=4 (=265 w6 =) X
TR BMUH (%) 20346 <0.001 1,008 0.799
<185 kgm? () 287(64.64) 135(50.94) 138(5391) 135(5.73)
185~24 k(%) 66(1486) 37(13.96) 32(1250) 37(1445)
SU~Rkgnt(BE)  64(1441) 58(21.89) 6202422) 56(21.88)
>08 kg (fERE) 27(6.08)  35(13.21) 24(938)  28(1094)
YA HEIM/ (%) 7555 0,006 0009 0.924
# 259(58.33) 182(68.68) 177(69.14)  176(68.75)
% 185(41.67)  83(3132) 79(3086)  80(31.25)

2.2 FEERE
PSM Hij J& FEAS M 229 B 434 [/ (181 1A) S, PRR
B AE UG O T Y 5 TR /N , U B T O A A A 4
25 XL VU LSS A5 B TG ; P - o B
(1 1B) {7, PO [] 45 HE 2 A8 1t 7E DT L 19 AMD 24708
T0.05, Fe W45 FEL AR i ] (1) P B PR
2.3 ORZPHZXRDGYWES GDM & 4 XU H KB 1%
PSM J5 YRR Z A A v IR 2 R 2R 25 )
[ FbE H (odds ratio, OR) =1.84, 95% ‘i {5 X [f] (confi-
dence interval, CI) (1.09, 3.09)]. 7 #&[OR=1.02, 95%CI
(1.01,1.04)]5 GDM I & A= FE7E KA (P<<0.05) . 44

BMICIEH) 4 | » ” « VUL
 JEAC)
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BMIGHH) 4
BMICILRE) 4

A (<0.45J7)

SHERR {

e 4 e

AWA(>09077) {1 |
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AZHREHEAG X B CBAEN K (P>0.05) , Horp, fif
FH N IR 23R 25255 GDM [ K A 7E 22 TR E B R A 77
FE— 7 1Y T [0 QI a3 (H 22 5 T4t 11 7 L [OR =
1.80,95%C1(0.32,10.18) , P=0.506], LA PSAE Ky ip7is &
() BRI 2R AT 4 SR B A IR R () 1 IR 2 R s 2
) [OR=2.65, 95%CI (1.63, 4.32)]. #| & [OR=1.04,
95%C1(1.02,1.06)], A 25 K% [OR=1.03,95%CI(1.01,
1.05)]5 GDM MY & A= AFAE R B (P<<0.05) ; Z I R 41
Mri 4 5 PSM A A 45 AR
2.4 ORRZHEEZLGY SITIRGEH M iEE RN LB
2.4.1  TUIRZECR IS 259 15 G B e 0 22 L DT ARE 1L 19 O
5343

PSM Ji5 14 B PH 28 0 B 45 SR S, S 15 e P 11 IR 228
R i IR 2 B 25 R AT R A i
BEELAY S ICSE 24 L (P>0.05) . K PSR MBS
SRR Al IR ZE R 2R ) S U iR G 25 I A
EAFAE R (P<<0.05) , A 22 R R AR J5 35 i G Ik
26 [8=0.224,95%CI(—0.016,0.464) , P=0.068], %%
R,

x2 HIMERGHA=ENEENERRZITER

- PMRREREAT ARSI ERRERET
- PP B95%C1) ) B95%C1)

i 0055 0956 0001(—0003.0003) 1868 0062  0002(—0.001,0004)
ReiFH 0298 0766 0001(~0003,0008) 1751 0080  0.002(0.001,0005)
N RS

Kl

i 054 0387 0019(—0050,008) 230 00 0069(0011,0127)
Hoi

ESidii

R 0202 0840 0.009(=0075,0092) 1523 0.128  0.056(—0016,0.128)
jiyaeifie 1090 0276 0254(—=0203,0712) 1372 071 0304(—0.130,0.738)
WARBIEE 0692 0489 0.034(—0062,0.129) 2008 0.045  0.086(0.002,0.169)
TfZME 0071 094 —0.006(—0.181,0169) 0516 0.606  0.043(—0.121,0207)

a: I,
242 HRAMEIY ST IREKEE OGTT 1 hii A
1) S ERAE

PSM Ji5 [ B PR 28/ BT 4 5 B, 5 (T FH 11 IR 2204
FARAM) R AR 2 A B b R R oA
T2 e 2 5 S R WG 89 OGTT 1 h BB AAAE Sl (P<
0.05), #H—LMHZHE PR, IRKEH OGTT 1 h
(L P = 2 D06 PR 32 ol FH IR IR 251 (P<
0.05) , LA Sy B pl fiff Y iy JeE 242 ) A i, (A I 26 e
(P<<0.05), H4PSYENPMER S, ZHE 0T s,
SRR OGTT 1 h o Ay EL AR IR PR 28 A fif FH 11 R
A D ) (P<0.05) , FLAAR g B off Y 1 Jes 228 7
BV fie 8 ol v AR AR 38 (P<<0.05) o S5 ILFE 3.
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&3 FMMOGTT 1 h MIEFEKEEEMSERIHER

e = BREM ZREMT
itk i
P B(95%CT) t P B(95%CT)
PSM 5 il 5936 <0001 0031(0020,0041) —0431 0667 —0.007(—0.041,0026)
TR R% 5042 <0001 0028(0017,0039) 0356 0722 0.003(—0014,0020)
RS
FHH
i 6417 <0001 0838(0382,1093) 1975 0049 0.965(0.007,1922)
Pk
WEZE 5071 <0001 07910486,1097) 1978 0048 0.977(0.009,1.944)
WEIEE 1687 0092 1444(—0234,3.123) 1692 0091 1772(—0281,3825)

WREIEEE 5239 <0001 0937(0586,1.287) 2109 0.035  1.089(0.077,2.102)

PR 1909 0057 0626(—0017,1268) 1012 0312 0.634(—059%,1.863)
PSTEMIER i 8218 <0001 0037(0.028,0046) —0.81 0562 —0.010(—0.042,0.023)

TRdiFs 7130 <0001 0037(0027,0047) 0295 0768 0.002(—0014,0019)

i e i)

AbfF:

fif 8752 <0001 0990(0768,1212) 2347 0019 1.100(0.181,2019)

B

FfH

WIRREE 6840 <0001 0961(0686,1236) 2392 0017  L.132(0204,2059)

KB 1908 0057 1608(—004,3260) 1989 0047  2.030(0.029,4030)

BRI 63505 <0001 1058(0.739,1376)
FRZE 2484 0013 0.790(0.167,1413)

2374 0018 1.179(0.203,2.153)
1179 0239 0.715(—-0474,1904)

a: I
2.4.3  HNRZEBEREAY S AT IREH OGTT 2 h i HHE
1 I

PSM J5 (L R A M 45 S o , (8 F 1 IRA2 R
25 R R 24 DR S (e b e 2 AR
JBEHE S I PR 22 080R 5 AR IR OGTT 2 h it
{8 R BEMEA Gt 27 75 X (P<<0.05) 3 (HIX 6B /F 42
FRR TN (P>0.05) . #F PS A Jy bipis i 4%
J&i RS PSMUG T A R — 8, 45K 4,
3 itig

WAL T NBCS (19 H L i 2 B8, A 92 >R FH A5 B
FEEE A PSM ATHIT Rl BRI T 4 - et FH 23 0 e 1
MRZ 4 E 252511 5 GDM K AL 2 ROV etk . T
I 25 b DX [ PR 2 4 1 A 3 GDM [ S AR 12 W vk 3k
PR ARSI AR X — [ B il A A 1R R A T
T 00T LA IR T 2 Rl R AR R
B, ZHEITEERER, R ORI ERE
2515 GDM 4 K AEAFAE — 8 B IE 1) CER M ka4, ik —
o B R B A 1 IRZE R 2R 25 ) 5 A IR B OGTT
1 h S (A7 AR 3 SCI |, X — G IBE EL AR A PR A Bl
6 Pt e 272 R B AR A e 1
3.1 ORZEHZERAGYS GDM & 4 XUk H) K BE 14

ABEFE LA PSM G B EHAPE Ry 35307, DA PR PRI ZH N
HEFE SRR B YA . PSMRIT , 4 R R 3 A A2t
R (5 41.67%) , BMUEE E AR BE & FL B (4510
14.41% F16.08%) , /] REJ& H1 T2 10 - IF B A B
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*x4

ZMOGTT 2 h MEFEMNRERZNSEELNER

AR

GREO

1y 7R
ki - I TS

t P B95%C1)

&
PSM il
ey
ji2 e
ABEA
il 5673 <0001 0368(0372,0.764)
bl
bl
SR
jifiile
BRI
PSEMVER
Weixs
i e el
B
B 8384 <0001 0.728(0558,0.898)
bl
AR
W2
jijuile
B
Wi

5386 <0001 0.021(0.013,0029)
4464 <0001 0.019(0.011,0028)

4777 <0001 0572(0.337,0.807)
0577 0564 0.380(—0910,1.669)
3843 <0000 0.527(0258,0.797)
293 0004 0.736(0242,1229)
8023 <0001 0.028(0.021,0034)
6683 <0.001 0.026(0.019,0.034)

6710 <0.001 0.724(0513,0936)
0825 0410 0.535(—0.736,1.805)
5618 <0001 0.702(0457,0947)
3645 <0001 0.840(0360,1.320)

0034 0973 0.001(—0026,0026)
0372 0710 0.002(—0010,0015)

1370 0171 0513(=0221,148)

1361 0.174 0517(=0227,1261)
0387 0699 0311(—1267,1.889)
1182 038 0.469(—0309,1.247)
1395 0.164 0.672(—0272,1616)
—0.060 0.952 —0.001(—0.026,0.024)
0200 0842 0.001(—0.011,0.014)

1918 0055 0.695(—0.015,1404)

1.899 0,058 0.695(—0.022,1413)
0668 0.504 0527(—1.020,2.075)
1.737 0,083 0.668(—0.086,1421)
1.826 0068 0.857(—0063,1.777)

a: X i,

Xof A A e SO AU 4 T 32 P A, AR I R 3494685 A 1 g
LSRR ARBFGEHE 1 LT PSM i, 452
ZH A RE 2] ) FELR R AE A5 DAVCBC , AT ARAIE T P2 8 ]
Ptk o 38 A PSM P A JEZRRHIE 5, ASIF 55 & 30, (i
IR 238 R 52515 GDM & A1 JXURG: o S PR 4 2 S Ik o
XL Wu SIS AT A e — B, (H 5 TR A
HIRFFEATAE 225 o AT R, GDM [ & A 5% 2 Rl [ 2
A IR R 0300 CINA SRy B W i e A Bl = B 7 N e S WY ) 1
FAEFE ML 1E 25 25 4RI HR 20 22 1) A SRR A AIE 25 5 (T
HZIEERA JEBEIMAZ) , iTRE S BRI R
18 FH 5 GDM SR (9 45 A E T e
3.2 ORZHERZYS MIBEA KB

—IAZL T 112 986 {5 [ 22 4 1) 245 ) 7 % 14 A BA
WIS , ZB R Y TE U R P 1) 245 ) 2 R e e
v G b 2R R (11.97% ) FE AR (10.82% ) 5 i
ZR R B R S RO L K A AR N A B
SRAF SN A R o IR L R S AN AT iR
ZE )R EZLAER PR | I KR B A 3 225 ) 5 b
Z A AT BB DI o AW 5T 2 I R A i 25 SR W, fd
IR 2 22 25 ) 2555 OGTT | h MUBSHE FH e A7 A6 6
Betk (P<<0.05) , 1 5725 i & OGTT 2 h IR /R 77
FERHRNME(P>0.05) o JSA45 T U e 00 04 (o g 2L
A LA AL B (A RN M E S 5 T
IR Hh R I 3 R PTRAS A 4 , X PP AR T AE A PRAR L
ARAG AT A A 60 B 7 4 TR, th i ol 2 A R P g 1 3%
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UM R LK T AR R RR AR, #ER )R B
WA A TR TN MV T B4 A6 A 17 JBE 5 3R P
Ay IABE )12 S B OGTT 1 h UM A X FH 25 . OGTT
1 h MUAEE P DA s e 1 @ 200 i Xo) 78 785 4l €70 Ay 114) 2 10 RE
I3, VAT B A0 9 5 2R A SURR A | R S B iU s i T
WAL M LT AT OGTT 2 h BB 2540 T 1F 3 70 il i 5
WIREPRIR . MRS B Al Ab T I REAC A n T AR & =
TN A DU AL S B OGTT 1 h il Wi
FHiE5 I OGTT 2 h M BE(E IE# A BR G . AR5 0
N O IR AR 2255 OGTT 1 h IUAHEA77F 5%
PR (P<<0.05) , 3% —Z5 5 2024 4F FE PR IR IR A 23
FEH M9 OGTT 1 h MWEE A IZ B M EAR S A, SR %48
BXe B R 2 Wy ) (LA — e A AU
33 AEORZHELXAMZENESR

H Al R T2 R 250 SR ORI AR A FR
— I Meta 53 B 28 A, 1 S8 (AR TR 0 e 4 | b Jett 725 v
BRI e 4 22 1] B A B 25 5 (R s B Ry A7
SRAFAE— B BT E ™ SR, Xt HE 3 Al S i A 43
FTHT e 272 iy 396 % 2 A A ), 11 Bl R 26 4 i
6,25 P450 3A4 AR A 2000- — %0 Hb JiE 22T , 3 U B ]
et FEF PSR I ACIPE R R, D fE S8 2 L
AR, EARFIE & PR, RV G OR300 1 AP Sh BEFE b
b T TEH Y R EUE A Tt 5 3R E 4210 GDM Y &
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