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[Abstract | Objective To investigate relationship between fibrin monomer (FM) level and glycosylated hemoglobin ( HbAlc)
coefficient of variation ( HbA1c-CV) in patients with gestational diabetes mellitus (GDM) in three trimesters of pregnancy.
Methods A total of 137 GDM pregnant women who admitted to Department of Obstetrics, Hengshui Municipal Maternal and Child
Health Hospital from January 2022 to February 2023 were selected as GDM group,and 140 healthy pregnant women who received
prenatal examination in the same hospital were selected as non-GDM group.FM, HbAlc-CV and other clinical data of the patients
were collected. Multivariate Logistic regression was used to analyze risk factors of GDM.Restricted cubic spline method was used to
estimate dose-response relationships of FM and HbAlc-CV with GDM. Multiple linear regression was used to analyze correlation
between FM and HbAlc-CV.Bootstrap method was used to analyze whether FM mediated the association between HbA1lc-CV and
GDM. Results Multivariate Logistic regression analysis showed that family history of diabetes mellitus,C-reactive protein (CRP) =

8mg/L.,D-dimer (D-D) =1.20pg/mL. fasting plasma glucose (FPG) ==6.10mmol/L, HbAlc =>6.00% . mean hemoglobin Alc
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(MHbAlc) =6.00%, glycosylated hemoglobin standard deviation ( HbAlc-SD) =1.80%, HbAlc-CV =0.60% and FM =
3.60pg/mL were all risk factors for GDM (OR =1.459-5.678,all P<(0.05).In the first trimester,the second trimester and the third
trimester of pregnancy,the levels of FM,FPG,HbAlc,MHbAlc, HbAlc-SD and HbA1c-CV in the GDM group were higher than
those in the non-GDM group,and the differences were statistically significant (1 =3.763-37.141,all P<(0.05).The dose-response
relationship analysis showed that FM,HbA1c-CV levels in different trimesters of pregnancy had non-linear response relationships
with GDM (non-linear test,both P<C0.001).Multiple linear regression analysis showed that FM was a risk factor affecting HbAlc-
CV level in GDM patients in the uncorrected model, the corrected model I and the corrected model I (3=1.683,1.879 and 2.015
respectively,all P<(0.05).When FM was converted to two-category variable and five-category variable, there were still independent
positive correlations between FM levels and HbAlc-CVs levels (8=1.691-3.686, all P <{0.001).The mediating effect analysis
showed that HbAlc-CV had a direct effect on the risk of GDM (8=10.159,95%CI:0.112-0.227) ,and FM partially mediated the
effect of HbAlc-CV on the risk of GDM (3=0.185,95%CI :0.152-0.236) , the total effect value 8'=0.328,and the mediating effect
accounted for 56.74 % of the total effect (all P<C0.05). Conclusion FM and HbAlc-CV levels of the pregnant women in the GDM
group are significantly higher than those in the non-GDM group in all three trimesters of pregnancy.FM is an important factor for
predicting elevation of HbAlc-CV level in GDM patients. HbAlc-CV has a direct effect on the risk of GDM, and FM partially
mediates the effect of HbAlc-CV on the risk of GDM.

[Key words ] gestational diabetes mellitus;three trimesters of pregnancy;{ibrin monomer;glycosylated hemoglobin variability
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R X R A T 4L ) oA il 2 I &R Logistic
1A 73475 0 GDM & A (1 fa e R 2. 1 FE 4% b
¥ Logistic [ AHS5 A i BRI 1 7 77 B 45 054l 11
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UL 25 A AF 5 s, B Hb, CRP, D-D, FPG,
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Table 1 Comparison of clinical data of the pregnant women between the two groups [x =s5,n(%) ]

i H GDM 4 (n=137) 4k GDM 41 (n=140) X2/t P
ER . IED] 28.2143.27 27.49743.34 1.812 0.071
5y 0.043 0.835
DT 110(80.29) 111(79.29)
D H R % 27(19.71) 29(20.71)
Za i BMI(kg/m?) 23.36+2.07 23.1241.98 0.986 0.325
A& D 30.15+2.21 29.87+2.18 1.062 0.289
Z A T (kg) 13.2941.82 13.45+1.73 0.750 0.454
T3
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(2 13
EgE| GDM #(n=137) 4k GDM 41 (n=140) X2/t P
FER (PO 0.062 0.803
<2 95(69.34) 99(70.71)
=2 42(30.66) 41(29.29)
K2/ 4¢/ 9] 0.146 0.702
<3 90(65.69) 95(67.86)
=3 47(34.31) 45(32.14)
2R WA 0.198 0.656
2 18(13.14) 21(15.00)
w 119(86.86) 119(85.00)
ZE ARG 5 0.442 0.506
2= 35(25.55) 31(22.14)
w 102(74.45) 109(77.86)
Yl PR 5 5% I 2 42.906 <<0.001
= 96(70.07) 43(30.71)
g 41(29.93) 97(69.29)
iR 0.498 0.480
= 34(24.82) 40(28.57)
g 103(75.18) 100(71.43)
EZ 1R B 3 g 60.897 <20.001
= 91(66.42) 28(20.00)
7w 46(33.58) 112(80.00)
SF- 857 B N A5F 1) Chy/ D 0.168 0.682
<7 71(51.82) 76(54.29)
=17 66(48.18) 64(45.71)
PLT(X10°/L) 193.20+19.21 191.56 £21.75 0.665 0.507
Hb(g/L) 131.39410.42 128.53+9.46 2.393 0.017
CRP(mg/L) 8.19+1.63 7.4641.49 3.892 <0.001
TC(mmol/L) 4.47+1.34 4.41+1.42 0.362 0.718
TG(mmol/L) 2.5240.70 2.43+0.66 1.101 0.272
D-D(pg/mL) 1.2940.48 1.1540.45 2.505 0.013
LDL-C(mmol/L) 2.724+0.58 2.79+0.65 0.945 0.345
HDL-C(mmol/L) 1.4140.34 1.3540.32 1.513 0.131
Alb(g/L) 41.1644.20 40.7844.17 0.756 0.451
Ser(pmol/L) 115.82+18.61 113.45+16.37 1.126 0.261
Hey(pmol/L) 16.1842.35 15.76 +1.31 1.842 0.066
AST(U/L) 27.8945.12 28.2044.53 0.534 0.594
ALT(U/L) 33.9542.83 34.6143.08 1.856 0.065
CysC(mg/L) 1.2040.36 1.2740.31 1.735 0.084
FPG(mmol/L) 6.3440.48 5.82+0.28 11.042 <0.001
HbAlc(%) 8.43+0.74 5.14+0.56 41.782 <0.001
FM(pg/mL) 6.76+1.24 5.28+1.17 10.219 <0.001
MHbAlc( %) 8.7340.78 5.1240.23 52.482 <<0.001
HbA1c-SD( %) 2.1540.56 1.3640.34 14.226 <20.001
HbA1c-CV(%) 2.69+0.85 0.2740.11 33.404 <0.001

38



536 B4 12
2025 4E 12 H

¥ B da 40 4 AT R

Chinese Journal of Woman and Child Health Research

Vol. 36 No. 12
Dec. 2025

2.2 £ A& Logistic BlIA4# &M GDM & &%
HErEE

IR 1 B it 2 R 046 A2 &, D
GDM J& 5 &4 H A . 47 2 [ R Logistic 11543
Br 4 3 s AR R K 1 2 .CRP=8mg/L.D-D=

1.20pg/mL ,FPG=6.10mmol/L, HbA1c==6.00% .
MHbA1¢=6.00% .HbAlc-SD=>1.80% . HbAlc-CV=
0.60% FM=3.60pg/mL ¥ A0 GDM % 4 ) f&
K A Z (OR AT 1.459~5.678 Z[], P <0.05),
DL 1,

ZE S OR(95%CI) P
Wi PR 2R M 5 % BHEN
= 4 —— 4.237(3.211~5.126) 0.016
LB R AL x S
E& H—e— 1.672(0.931~2.895) 0.053
Hb <130g/L i M
>130g/L —fo—i 1.343(0.817~1.748) 0.071
CRP <8mg/L | S
>8mg/L | —e— 2.364(1.129-3.783) 0.032
b-b <1.20pg/mL SHEH
=1.20pg/mL | 1.459(1.098~2.231) 0.014
FPG <{6.10pumol/L SHEH
=6.10pumol/L ——— 3.895(2.112~4.932) 0.013
HbAle <6.00% | BER
=6.00% i —— 4.889(3.376~5.783) 0.003
MHbAlc <6.00% =2l
=6.00% i —— 4.547(3.131~5.582) 0.006
HbAlc-SD <1.80% BEH
>1.80% —— 4.237(3.146~5.359) 0.005
HbAlc-CV <0.60% ] S
=0.60% e 5.678(3.863~6.685) 0.002
FM <3.60pg/mL =]
>3.60pug/mL L e 5459(3.824~6.597) <0.001
0o 1 2 3 4 5 6 1

B 1

Fig.1

2.3 FANRREZE FM 7K 0 M $EI5 Fr7K F b &

e W) 2 ) 2 e 3, GDM 4 FM,
FPG.HbAlc.MHbAlc, HbAlc-SD., HbA1c-CV 7K

# GDM & £ fE i B R KR E

Forest plot of risk factors affecting occurrence of GDM

FHETEGDM Y, 2R EHHRITFE XL EHNT
3.763~37.141 Z 0], P<C0.05), W3 2,

x2 WHAARBEZEE FM K EFMEKFELLE(x L

Table 2 Comparison of FM and blood glucose levels of the pregnant women between

the two groups in different trimesters of pregnancy (x = s)

7 451 n FM(pg/mL) FPG(mmol/L) HbAlc(%) MHbAlc(%) HbA1ce-SD( %) HbA1c-CV(Y¥)
2 B GDM 2 137 3.61+1.12 6.424+1.78 6.4540.87 6.5240.88 2.1540.53 2.6140.70
dE GDM 41 140 2.6440.81 5.6311.55 5.21£0.53 5.13£0.45 1.40£0.31 0.39£0.10
t 8.273 3.942 14.360 16.603 14.413 37.141
P <£0.001 <20.001 <20.001 <<0.001 <20.001 <20.001
Zrp i GDM 2 137 3.72+1.14 6.53+1.82 6.9940.94 6.7340.92 2.27+0.56 2.65+0.73
JEGDM 4l 140 2.6610.84 5.7611.58 5.43£0.55 5.26+£0.48 1.42+0.30 0.40£0.12
t 8.823 3.763 16.902 16.723 15.793 35.977
P <<0.001 <20.001 <20.001 <<0.001 <<0.001 <20.001
2R 13 GDM 2 137 3.8311.17 6.8441.87 7.33420.95 7.2540.97 2.3740.59 2.6840.77
JEGDM 4l 140 2.6540.85 5.8141.52 5.5640.57 5.314:0.50 1.452£0.33 0.4240.11
t 9.618 5.035 18.849 20.987 16.061 34.373
P <<0.001 <20.001 <£0.001 <<0.001 <£0.001 <£0.001
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2.4 BREELFHEEEIT AR ZHE FM,
HbAle-CV kK FF GDM BIFI 8-k M % &

il FH PR i M S 7 R SR AN TR R 22 I FML
HbAlc-CV KFF GDM B FI - & & . L FM,

HbA1c-CV AR, B OR {5 A9\ bR, B F Bk
& 95X CI. - R K R8T s, A [R) 42 3
FM.HbA1c-CV £iEKF-H GDM 5 JE L 2 i 56
ZAEL MR P<<0.001), WA 2,

Z1 ELEHbA 1c-CV (%)
B 2

2 I HbA 1c-CV (%)
RR&IMEST FRELGIT AR ZE FM.HbALcCV KEM GDM HFIE-RNXE

R 6.00F — ORI R 6.00F — ORI R 6.00F — ORMH
——-95%CI / ~-=-95%CI / -=-95%CI
% 5.00f / % 5.00f g 500 '
= 400 = 400 =
# 3.00 # 3.00- H
3 2.00  2.00} R
§ 1.00 4§ L00F———== '§
Q 0 1 1 1 1 1 1 1 1 Q 0 1 1 1 1 1 1 1 1 Q 0 1 1 1 1 1 1 1 1
© 2.002.503.003.504.004505.00550 2.002.503.003.504.004.505.00550 2.002.50 3.00 3.50 4.00 4.50 5.005.50
%1 ELHAFM (png/mL) Z2 i HIFM (png/mL) Z2R IFM (pg/mL)
E 6.00}— ORH , E 6.00}— ORfH E 6.00}— ORI y
-—- 95%CI / ——- 95%CI / -—--95%CI /
2 5.00 2 5.00 73500
= 400 = 400 = 400
# 3.00 # 3.00 # 3.00
# 2.00 # 2.00  2.00
§ 1.00 § 1.00 4§ 1.00
Q 0 1 1 1 1 1 1 1 Q 0 1 1 1 1 1 1 1 Q 0 1 1 1 1 1 1 1
© 050 1.00 1.50 2.00 250 3.00 350 © 0.50 1.00 1.50 2.00 2.50 3.00 350 © 050 1.00 1.50 2.00 2.50 3.00 3.50

Z IHbA 1c-CV (%)

Fig.2 Dose-response relationships of FM and HbAlc-CV levels with GDM in

different trimesters of pregnancy by restricted cubic spline

25 FM 5 HbAIcCV HXERERN Z T
5] U3 43

Hi R 45 5 w0, A 8 IR 2 % 52 L Hb CRP,
D-D.FPG,HbAle, MHbAlc, HbAlc-SD %5 5 % 7k
GDM % PIAROC 8 Hogy AR 24 2 AT 2 o 4tk Il

SRS
FE 5

M GDM % HbAlc-CV K 01 K %
(BAEAM M 1.683,1.879,2.015, P <0.05) ; 4% M Iif
IR FM b h R 5 H KRR,
gE R L FM K5 HbA1c-CV Z [al 45 7 18 ik 57
TEA S (B EHA T 1.691~3.686 Z[8], P<C0.001),

IHT . ARALIERARL BIRL 1 B 2 251 R FM W3 3,
%3 FM 5 HbAlc-CV XM S TLERIETNHT
Table 3 Multiple linear regression analysis of associations between FM levels and HbAlc-CV levels in the three models
. KAL IR AL AL 1 iR 2
Sy
B95%CD) P BIS%CID) P B95%CID) P
FM(pg/mL) 1.683(1.226~2.452) <0.001 1.879(1.412~2.579) <0.001 2.015(1.763~3.116) <20.001
FM — 4% (pg/mL)
<(3.60 1 1 1 1 1 1
=3.60 1.691(1.301~2.487) <0.001 1.873(1.425~2.585) <20.001 2.008(1.834~3.376) <20.001
FM 432 (ug/mL)
Qi (<C3.60) 1 1 1 1 1 1
Q2 (3.60~<C3.70) 1.763(1.340~2.685) <20.001 1.672(1.652~2.616) <20.001 1.714(1.764~2.792) <20.001
Q5 (3.70~<C3.80) 2.368(2.045~3.878) <20.001 2.424(2.157~3.959) <20.001 2.575(2.266~3.987) <20.001
Q4(3.80~<C3.90) 3.159(2.634~4.275) <20.001 3.260(2.741~4.883) <20.001 3.374(2.950~4.896) <20.001
Qs (=3.90) 3.572(3.203~4.394) <20.001 3.652(3.311~4.467) <0.001 3.686(3.417~4.593) <20.001

TE BT R AR IR S B2 HD  CRP\D-Ds #8580 2 7RI 1 Al 1= .44 FPG.HbAlc,MHbATc,HbA1c-SD,
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2.6 FM 3t HbAlc-CV 5§ GDM % 4% R B % Bk
B9 HR A SR 4 #

FM.HbA1c-CV K¥- 5 GDM k& A KU & 1E AH
FE, H FM 5 HbA1c-CV B IEAH X, £ W FM
A fig & HbAle-CV Hl GDM % A KU 22 6] 56 2 Y
RN, A THP FM E®BNF T HbALc-CV H
GDM & 4 AU 2 5] 1) & Bk, >R H bootstrap 7 ik
e 2O 4 B, S5 R E W, HbA1e-CV X GDM
KA B A BRI (83=0.159,95%CI :0.112~
0.227),JF H FM #4535 % T HbA1c-CV X% GDM
KA XU B 520 (8= 0.185,95 % CT :0.152~0.236) ,
BEONAE B =0.328, A RL B BV B 56.74 %
(P<<0.05), WL 3.

@ B=0.601*

ﬁ=oy \

B'=0.328*
—_—
B=0.159*

.7 P<<0.05,
B3 FM3xt HbAlcCV 5 GDM £ 4%
R 5 B0 50 4 35K 93 47
Fig.3 Analysis of mediating effect of FM on association

between HbA1lc-CV and risk of developing GDM

3T

3.1 GDM @& ABZHE FM K EZTUR S
HbAlc-CV X &

GDM J&: $5 U U 5 W5 A 195 15 55 o 785 76 W it 2 A7
5814 48 £ 7 S W 9 ) A B R A B DR . AR A
2R 6 GlAT R A 1B s oA G,
H 84 Y #IH 26 GDM™ . GDM # % B A= #3 AL il
JEH Z RN R S B0, AR R R IR D R BT
B 5 R ORI R AR AL R A 2 W SO
GDM J: 4 U 19 56 7 8 85 SR 190 JBE &% 28 43 W6 A J2 1Y
iR HbAle-CV J&48 HbAlc 78— BE I |] Y
(0 Bl AT B R A Y 2R BE 0 K AR S L A
GDM 1 & A & Sl B v, it A8 P9 B2 ) A B 5 5 95 .
DO 2 T A R OB PR 1 R DY T
JEILBYSE M, GDM i85 W27 R 40 0 B = S 2

41

e XU 10 P B2 200 L T it 22 08 405 o 38 W e S M A9
o DRI, Rt T ik a0 P R AN 5 R 1 P RE AR
ARG GDM 9 % A, SiE 25 . Ji& O B 8 0 &
i 119 V5 7E KU

FM FIRT I 2F 4 2 1 S e 1 BE i i i 3
JEEE I D) BE 1Y SR 19 B A AR ST IE RS A
T  NERNTEAE AL A B FM. FM K T & A
R E L A LA 2 B i ML R S Ak SR SRR R 4T
Y TR AT AF T R G B0 L A P A B R Y
ZT 1 it 1T 7K St 38 WK 1 41 2 B P 0 O P A A S T
fige 774 D-D, BEFE R W], D-D A AT ] 4 S AL
A 118 R o ST RS Tl T 0 A B 5 A E
TEURMH D-D Ko i 5 A RATURSS 7 %5 VI AH ¢ .
ARG R TR, D-D=>1.20pug/mL N GDM &
AW fER R ZE ., A 7S AR RS B AR T
FM 7E Ifil ¥ 28408 o [ 09 4F 4 0 2 R AR, O
HONEF I R GERE VR L A DG N DU B W A 1T T A
WL o I P B 4 L K R T 2 3R G W e T 1
L, > TR A LG N R A IR R S RS R IE
WH A ORRR S UG 5 % L Jovk R IR IR L 5
S K F ) B bR A E ORI SRS 2h R L TR 3
[ 5 ZARPORAL P, GDM 755 10 2B L AL R
R S5 G R 450 403 L PN B B AE X R LR L R
I U T 2 3RS 38 M 4 R AL AR R 8 3R 43 0 AE X
AN 5 R 2 KT 1 i B 2R X I A N B A i A &
T B 4 L 3 o 22 i A T Tk R IR TR Y A R
I3 W5 V847 M55 P B 200 L A e B AR R T AR
A 938 38 Lb 35 9 4 AN [R) 22 3 ) F MR OB 48 A 7K F
Al H1, GDM 41 75 22 KL 2 v ) L 2R 1 00 i FML,
FPG.HbAlc,MHbAlc, HbAlc-SD, HbA1c-CV ¥
4 THE GDM 41, Z 04 A 534 s . FM 2 5%
i GDM %4 HbAlc-CV KRG R E ., sk
M B E B, HbA1c-CV X GDM & A= KUK H
AHEEZ W, H FM #4-/0 F 7 HbAIcCV Xf
GDM % A KUK B9 52 0 L R0 ' =0.328, thi A 5%
N BN Y 56,7400, AWFIEEE R FM K-
72865 HbAlcCV H A % U1k &, H X411
GDM % A= BAT — 5 1 I A 16

3.2 BMZEPEELE GDM HEMEZE S

WA KA GDM MHEREA R 2, B Lk K
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AN AWEGE R, A R K% S . CRP=8mg/L
¥ GDM KA i fa f 3 . MO gE & B,
A% DRZ8 60 W IR s A B R T A R DR e R T B 1 2
1A% 4 GDM YRR BH b 155 T JC 0 bR s 5% I s 1 22
11, JAER RS GDM 4 % 5 HLE A 5%, CRP
VE R 969 B F AT 4E S GDM B TESE AR . I Ik 19
A4 CRP /K ¥ 5 GDM KU 2 [A] & i 3% 1E A %
e KF CRP 192210 % 4 GDM 1 KU A2 i fIK 7K
- CRP W BEZE 1A 1 3 %, FE R4 7x CRP 7K F 19 57
I 2 GDM Ry E AR

33HMRBRESLL

AW GEAFAE — 7 Jry B A W5 Sy B P i 5
REAS ELAT S 1 Ml o, 45 SR i = 325 0 1 5 0 A L AS B
FFEARBE A BRI AL, A7 it —
A IREA A A 2 O AT RS PERF ST

£ BTk, GDM HAEA A 22 8 1) FM,HbAlc-
CV¥EE®TIE GDM 4. FM 5 HbAlcCV %
KK FI GDM & R 2Pk e i 6 & . FM 2 T il
GDM & HbAlc-CV J} & 0 & Z % m H &,
HbA1lc-CV X} GDM & A= A BA HiE# 0, H FM
#Br T T HbA1c-CV X GDM & A= KUK 195 1
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