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YEIREADEPR R 2 1ML AT | R/KFE S5 R B BRITEX

EARI, MM, EE, BE, Kok
(ZRBERER IR D4 frfdbe , AL 230001)

B B il ad A1 4T 9% A A PR 9% (gestational diabetes mellitus, GDM)Z1H 434 A f 4k 1L 21 85 A
(glycosylated hemoglobin, HbAlc)/K-F-5 A REFELE R B OCFR , IRITHbALCTE B M K T 5] £ 22
SRR . AR BB HT20194F 1 H 6 ] 7E B EE BE K 24 B e 10 408 i Be £ BE 43 156 1)
593 GDMZE I B I AR Bk AR 23 1 BT Hb ALK 45 Hi2r 340 229022 {HbALc<S.5% M AL,
2842 A HbAlC 5.5%~6.0% JBZH, 80f|HbAlc>6.0% N CA . A3 FFBL45 R HL, KM 3%
logistic@ﬂﬂ AN REFEEE R E G R, RHZIE TR (receiver operating characteristic,
ROC) M2/ T Hb ALK F- T A R BB Z5 R B (B . &R 1) CHA IR m i R0 . B K
L&A T A LR EFE 5 (body mass index, BMI) & TA4L, B4 (3P<0.05), A4 5B E2%F
TGt EE L (P>0.05), CHFKIEZ | MR, HILFB L ERRES, SAAMEZERARIT
FE L (P<0.05), HBH I ZER LG E L (P>0.05), CHR ™LA FRRE, SBAHLEER
At L (P<0.05), SAA K ZF LG IT¥E L(P>0.05), 3AHIE ™. atim . #EIL
ZEMRICE W E LRI, ZFWIGEITFE L (FP>0.05). PearsonBUH AHIC /M1 i/ #7 4E L
BMIS5 HbAlc/K 2 IEAH & (r=0.167, P<0.05). 2) 4 ZKlogistic [l IH 43 #T 7R HbAle KF-FF i3 & A
WA ELEE R G G R & (B41OR=1.477, 95%CI: 1.011~2.158, P<0.05; CZ1OR=1.848, 95%CI:
1.022~3.344, P<0.05). HbAlc/KV-F Uil A KA BLE5 J5 0 fA, #h 2k T 18 # (area under curve,
AUC)40.601(P<0.001), Z5it: Ui HbAlc/K 1] £ A GDMZ2 I Z 391 10 W ) & 00 A |+ 22
45 R A B FE A o

(K] ULURMIBE R s LML AR ORZS N
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Keywords

predicting maternal and neonatal outcomes, via evaluating the relationship between HbAlc level in pregnant
women with gestational diabetes mellitus (GDM) before delivery and adverse maternal and neonatal outcomes.
Methods: We retrospectively analyzed the clinical data of 593 pregnant women with GDM who delivered
in Maternal and Child Health Hospital Affiliated to Anhui Medical University from January to June 2019.
According to the level of HbAlc before delivery, patients were divided into 3 groups: A total of 229 pregnant
women with HbAlc <5.5% in group A, 284 pregnant women with 5.5%< HbAlc <6.0% in group B, and 80
pregnant women with HbAlc >6.0% in group C. Differences of the maternal and neonatal outcomes among these
three groups were compared and analyzed. High risk factors of adverse maternal and neonatal outcomes were
analyzed by binary logistic regression. The receiver operating characteristic (ROC) curve was used to evaluate
the value of HbAlc levels as an indicator in adverse maternal and infant outcomes. Results: 1) The incidence of
hypertensive disorder complicating pregnancy (HDCP), macrosomia, and neonatal body mass index (BMI) in
group C were significantly higher than those in group A and group B (all P<0.05), and there was no significant
difference between group A and group B (P>0.05). The incidence of polyhydramnios, premature rupture of fetal
membranes, and fetal distress was the highest in group C, which was statistically significant compared with group
A (P<0.05), but there was no statistical significance compared with group B (P>0.05). Group C presented the
highest incidence of preterm birth, which was statistically significant compared with group B (P<0.05), but was
not significantly different from that of group A (P>0.05). There were no statistically significant differences in the
incidence of cesarean section, postpartum hemorrhage, neonatal asphyxia, and fetal death among these 3 groups (all
P>0.05). Results from Pearson product-moment correlation analysis also showed that neonatal BMI was positively
correlated with HbAlc level (r=0.167, P<0.0S). 2) The result of binary logistic regression analysis indicated that the
increase of HbAlc level was the risk factor of adverse maternal and neonatal outcome (OR in group B: 1.477,95% CI:
1.011 to 2.158, P<0.0S. OR in group C: 1.848,95% CI: 1.022 to 3.344, P<0.05). HbAlc can be used as an indicator for
predicting adverse maternal and neonatal outcome. The area under curve (AUC) was 0.601(P<0.001). Conclusion:
HbAlc level before delivery can be used as an auxiliary indicator for monitoring blood glucose during pregnancy and
predicting adverse maternal and neonatal outcomes in GDM pregnant women.

gestational diabetes mellitus; glycosylated hemoglobin; pregnancy outcome

4T Y B B PR 9% (gestational diabetes mellitus,
GDM) J& 95 4F IR 39 15 Y12 W k2R B0 B A S
o MLAEm T I2WARMEL T, AR ORI IE B
i EE PRI, FEGDMI K AR Y
1396t I BE R 0 TR A OGO A AE 1 R
A, AR L R A I AR R L L BR
K MAE (9 KU 3 ™, GDMZR AT HEAT DAAK B A
O LR AR E 3G IR T I N B SR
WRIT . AR E B IS, BT GDMAR A %
Kigw, FRARKMGDMAEY “—xF—" | fEB
PRSP AE IR, OO0 15 45 B 1E Be A
J7, ARHAE GDMZA I 4 ) P SURE W LATT 2R
70 WA T I AR S S R D L 4
F & 10 B% W5 (self-monitoring of blood glucose,
SMBG) . 5% # Wil (continuous glucose
monitoring, CGM). WL I £L 4 1 (glycosylated

hemoglobin, HbAlc) . Mifb 15 [ (glycated
albumin, GA)AYINE . SMBGE H #iflfi A 5 A4
DA, AEL sk 7 0 5 OO0 A o) R i JRy 5 AN 3
T BB E MR 22, Al A RGHE AT I B 1 4%
[Fi) Ao S 20 2 E A 3 R e DR 5 2 DG T i ), 3
ERFFE Y BN . GDMZEIIHbAICK - 54 [ A B 4%
JR B DA G, AT A 22 Hb AleaK 7 X 28 3 i 4
PHEAT A . ABTSEIE X GDMZ2 fHHb ALK - 5
BRERZE R B S R AT 70 AT, RITHbALCAE GDMZ2 1
I A 000 R ) - B 45 Jmy v i) 1 A o

1 MKREF*E
1.1 &

PR 201941 H 26 A 1% BB R 2 it &
I R A Be AT BE 70 0 19 59361 G D M2 1 g WF 52 %)
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%o ARYE T W HTHbALCK 43 340 . A4 H il i
Pl 4, HbAlc<s.5%, 3£2291(38.62%);
BZH Jy i W45 K AEZH , HbAlc 5.5%~6.0%, it
28411 (47.89%); CHL M Il b il A B bn 4l
HbAlc>6.0%, F£80%1(13.49%)., AWFFE L Z#BE
BE R 4B 8 10 4 O e B 10 PR B &b, BT R
HEEAGERE.

1.2 NFOHERR AR

PABRE: 1DBRIGEIRE ; 2)FR =188,
R R 28~42 )8 F 5 3) W UR I T VR HI ARG A Il A IE
W52 HAT R24~28)81775 g1 R 26 4 Tif
155 (oral glucose tolerance test, OGTT )i #r &5
LFIGDMWitrfEH s 4) W RHiZsh . RES
BITHE o HEBRARAE . 1) GEURTTBA 12 Tl R I 4 5
2) 20 B HT A R RS . HUR IR s 355 3)
H B e P e s s 4) 20T A O
BIUe A2 S)ZIMEIRH ; 6) N IS RIGTT
H EZMBINZHE - BB AR E ; &)
BEANTERE Y B

1.3 MERIEHR

3 o S B His 22 G0 R O 50 DI 15 5L, 0 sk AR
B MTOR, AR L W IR, iR
Ji . W ET AR H 45 5 (body mass index, BMI), 22
H i XA REEIRSS =y, A4 4 IR 491 =5 1 s
Y. FERKEZ . MRBEREE . e s B R L
BMIEA R LI AL, AAEERIL. MRILEHE .
A LEE . B2 BRE N, T2 AB R
T R L m LK A T35 2 i &
fi2 (ethylenediaminetetraacetic acid, EDTA)$L#EEH]
B P BE S DB RS HbALe, & S W HUR A, §#%

R1AEARZA— R RLE

B 5 Bk B 79 B U I B A U A T Ak B 5 R Bt
K, ¥ TFARKRAY HA-81804 [ ZiHbAICAMHTAY ,
R FH AR BH S 1258 3 JZ T e 4G

1.4 ZitF5E

KIISPSS 23.058 T2 SR AF AT B o0 B o 4
G IR AT T i ORI B A M 22 () RO
A2 8] LR ek 30y 5 22 20 (6] P 5 AR PR R R
T3 22530 o THECRORER FIAREL () R, 341 [
W H2x3 xzﬁg/ﬁ, P 2 P LE 28R H Bonfferoni
REIEME R o T R 2 554 A DG 14 SR A Pearson #H 5 43
Mro RH =4rFlogistics [l 73 A A2 45 )5 1)
fakr N2 ; RHZIE TAERFE (receiver operating
characteristic, ROC)HIZk /3 HrHbAITIM A K122
ZERIM M E . P<0.0S A2 A Geit 2 i L.

2 R

2.1 3AZPA—HENLE

CHA A IRHIBMIE TAZL . B4, ZRA4%
1o L (¥P<0.05), A4, BAHWI4I 22 % 41t
R X (¥IP>0.05) . MR . ZR . FEIR
IR 25 R TG A L (B9P>0.05, #1),

2.2 HbAlc K FE SR IREF/HXER

CH AP I U e 3001 3 I F 6 & A o s TA4
B4, ZESAGIT¥7E X (¥P<0.05), A4l B4L[H
ZRTG I L (HP>0.05)., CHYF/KiHZ . M
R L R, SAHEKRESFASGH¥E X
(P<0.05), CH 5B . BHHAHZRLGHH#E
M (F¥IP>0.05) . 3HFEZH . 7)E LR L,
R TG ITEE L(FP>0.05, #£2),

Table 1 Comparison of general information of pregnant women in different groups

21 531 n AR/ % ZEIR FR Ban vy SR AETBMI/ (kg-m )
A 229 31.09 + 4.23 2.32 127 1.56 £ 0.58 38.84 + 1.67 2729 +3.23°
B4 284 30.96 + 4.84 231+1.29 1.57 £ 0.58 38.75 + 1.35 27.86 + 3.15°
C#l 80 30.96 + 4.98 229+ 1.19 1.51£0.53 38.61+1.21 30.94 + 427"

F 0.058 0.024 0.359 0.744 36.182

P 0.944 0.976 0.699 0.476 <0.001

a'gbLLfR, P<0.05
a compared with b, P<0.05
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Table 2 Comparison of pregnancy outcomes among different groups of pregnant women

25 no ORI R/ [1(%)]  FAEZ/[B1%)] TR/ [61(%)]  BIET/[B1%)] 7 /(%))
A 229 34 (14.85)" 2(0.87)° 36 (15.72)" 105 (45.85) 11 (4.80)
B4 284 51 (17.96) 6(2.11)* 50 (17.61)* 138 (48.59) 10 (3.52)
c4l 80 28 (35.00)° 5(6.25)° 23(28.75)° 48 (60.00) 3(3.75)

X 16.037 6.722 6.927 4.799 0.586

p <0.001 0.025" 0.031 0.091 0.742"

“Fisher B VIR L ; a5bILEL, P<0.0S,
“Fisher's exact probability; a compared with b, P<0.05.

2.3 HbAlc KEERB=ILERWXER
CHERILAKAR ., B4 ILBMIE TA4 . B
H, ZRAGITFE L (HP<0.05), CHIILEA L
AR, SAHEZESASIT2EE X (P<0.05),
5B LI E R TG4 E XL (P>0.05), CHF ™k

R3IAEAHEILERREBE LB

AR, SBH K2 5 A G L (P<0.05),
HAA K2 5 G152 X (P>0.05) . 34184 L
FHEE | RICENRERER TG 22 L
P>0.05), PearsonfHHAH 4 AT 7 B A= JLBMI S
HbAlcE: 1EAI 5 (r=0.167, P<0.05, 3. K1),

Table 3 Comparison of perinatal outcomes among different groups

ERIL/ 5 e )L/ LN BEILER/ BeNG/
S 11 M i o 1 N U <) I . I 1 )
A 229 10 (4.37)° 13.02 + 1.24° 16 (6.99)" 15 (6.55)™ 2 (0.87) 0 (0.00)
B4 284 24 (8.45)° 13.19 + 1.19° 22 (7.75)" 16 (5.63)" 2(0.70) 1(0.35)
cA 80 19 (23.75)° 13.74 +1.29° 13 (16.25)" 11 (13.75)° 2(2.50) 0 (0.00)
/¢ 27.528 10.315 6.977 6.408 2.206 1.491
P <0.001 <0.001 0.031 0.041 0.297" 1.000”

“Fisher MVIMER L a5blbER, P<0.05,

“Fisher’s exact probability; a compared with b, P<0.05.
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Figure 1 Scatter plot of linear correlation between newborn

BMI and HbAlc levels

2.4 GDM ZPRARRBRERHNERZST

fEso3flGDM A, RAEREAN R RHE
2974, HPhAH KA FHN41.48%(95/229) .
BAHKHEHRKS2.46%(149/284) . CHEAEZE N
66.25%(53/80), B . CHAN B 545 HH & &
R ETAYL, 2R A5 %3E X (x*=15.780,
P<0.001), KAENREBEE R EEZR ., -
W, A WRZER L PRRTBMIT I 5 R kAR AS )RR B
JRBZEEM L, Z SRR SRR L (3P<0.05);
M AEAE I8 5 10 22 5 G817 X (P>0.05, #4).

2.5 GDM Z2PABRE[ARZE T

TEVARE 72200, 72, 3 IRZ2JA . 7 RTBMIAE
R4 N E IG5 H 53 HKlogistics Bl B A 7 HrHbAle
KX B LA SR B o 25 R R . HbAlcK
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F>5.5% 0 N R IRES J5 i 5 &, HbAlc
5.5%~6.0%FIHbAlc>6.0%Hf OR{EH 75l M1.477
(95%CI: 1.011~2.158, P<0.05)7%11.848(95%CI:
1.022~3.344, P<0.05). S5 HbAlc<S.5%4AHLL,
bifi %5 HbAlc /K1 FH iRy, 5.5% < HbAlc<6.0%4] .
HbAlc>6.0% 2 & A=A B BB 25 7y (1) b FH a4 &
Hiza B AR G228 L (Pyy<0.001, 33),

R4 GDMBEEARARGRERHBE RS

2.6 HbAlc 7K T34 A R £ 22 45 15 B9 T i 49 (B

HbAlc Tl A R A2 25 5 RO C it £ F 1
fl(area under curve, AUC)N0.601(95%CI:
0.556~0.647, P<0.001), TN R £ESLLE 5K
I AEIG AE M S.65%, REE R0.498, K55 N
0.659, ZyEFE%¥N0.157(&2).

Table 4 One-way ANOVA of GDM pregnant women and adverse maternal and infant outcomes

. NERSE AT
ity t P
A (n=297) T (n=296)
AEWE % 30.94 + 4.80 31.08 + 4.46 0.390 0.697
IR 2.19 +1.26 2.44 £ 126 2.450 0.015
FEIR 1.48 £ 0.56 1.64 £ 0.58 3.516 <0.001
ban RN VES 38.35+1.79 39.18 + 0.87 7.126 <0.001
FERTBMI/ (kgom ) 28.69 + 3.85 27.42 + 3.09 -4.452 <0.001
Fs GDMZ BB ERERE RN EIFHH
Table § Regression analysis of risk factors for maternal and infant outcome of GDM pregnant women
AR i B SE Wald OR 959%CI P
2R -0.042 0.094 0.201 0.959 0.798~1.152 0.654
TR -0.746 0.215 12.070 0.474 0.312~0.723 0.001
Py Ry -0.551 0.084 43.446 0.576 0.489~0.679 <0.001
FEHBMI 0.105 0.029 13217 1.111 1.049~1.175 <0.001
HbAlc/T4H — — — — — <0.001°
HbAIc<S.5% — — 5.965 — — =
HbAIc 5.5%~6.0% 0.390 0.193 4.068 1.477 1.011~2.158 0.044
HbAlc>6.0% 0.614 0.302 4125 1.848 1.022~3.344 0.042
“P,..a<0.001.
1o = 3 Tt
081 U R A A2 AR o R R EGDM Y £
JELDRL, 2 30 i 4 o AR O S e R BR 4k SR B
w0 GDMZE A 1) I A 42 ] 22 SR 1 M I 2 hifobE 7Kk 7
B 4+ <5.3 mmol/L. 6.7 mmol/LAIHbAlc<5.5%.
o4 I B9 WAL 45 SMBG . CGM ., HbAIc/K T, GA
g, X ™ 25 0 ey 1000 42 10138 R 55 22 0 TR 5
T BRI DRI RN A 3 44T U 1 8
/ . . . . Ao E G R B0 0t W R 3k 3 S PR W DR e K S 9 22 1A
*o 02 0.4 o ri).s 0.8 1.0 G2 R G A 80%~90% , XU LW T IRE
155 B

&2 GDMZ 4353 1 BTHbAIE T A R £ B 45 B AIROCH £k
Figure 2 ROC curve of HbAlc value before delivery for GDM

pregnant women to predict adverse maternal and infant outcome

BIHGE ST S AT IR, Ao R E AN
JE, FEIXETF R A 2 B SMB G £ YR W I 2K Ifi
Ab R 3 A S I A 1 W R O BE A PRA T,
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THELI R W A A o 6 T ax 2 e i e ek 2 1
T A0 g A2 o R OB s S K ST DT 3
KB IR A0 0 DA e I PR 5 B G T 1 B A
CGM. GAME WA Z W HFIGK, 5% it —
A s PR A 95 s S iU AR, HbALTE b
FRIF LT T Ve S B B, B E 2 Wids
ez —U ) EAEER A IR RO P BN AR
B — L B PRAG UL ASHIF ST SR C 4R 2 4 e i
BMI T HALPIA, $#2/RHbIACK V- 7E — & 2 )
R MRS, 5 A U R 4 AR
FHX o

GDMZ# {4 Py B 5 25 AIK B i 22 AN [
TR RE B BEAC S0, 2 OF e I8 P B A A2 4t
B 7 A UM A R AT, BT R 0 i s R
B A KBS B . Plaee 25 UF 5 2R GDM 2R
I U i 0 R e P RE R 2y Sl 28% , R T
B I I A 24 ] I8 B A VT 5 e 236 7
A HbAlc/K - 5 4T Ui 1 15 1l & 5 1E AH G (r=0.354,
P=0.004), AT H/RHbAlc>6.0%M}, 4 %3] & i
FEIR I e A R ik 35% , i T BALFIALL .

GDMZE 1 i OB PR A A A5 = 7K P9 i 800 5 it
e, FRKEBRESERBILHERY 2, 2%
HF¥oKkL £, FE, BT AnESS, 8T
g ARG, G i B T A A O A T S & 22 P B
RAE, 4k S RGP Reg RRE st
i it Xk 4925 22 i I Hb ALK P HEAT I o, & BLKE
i HbALTK - 1) T i 45 Pl B B2 31 22 i th A O 384 01
I g 45 VAR 3 7 T HD Ale K SFH5 H 4y b 1E % 4
(HbAlc<5.0%), iAFR4L (5% <HDbAIc<6.0%), A ik
PR (6.0% <HbAlc<7.0%), HFFE4E 5 K& BLAR kbR
PR ERBERD . FKidL . BEXIL, Hr=
N7 R A= RV v | o 0 R N O e B B N |
FERRCH R, BEXRIL, FKkidZ ., RILFHASE
KERETAH . BA.,

ARG G R WoR 3 I E A A
M. FAEJLER . REE N R AR 2%
5o — W, GDMSEE KILAA RN, =/
EHA XA s S — O, R TR R
i KRR, EARMF R TP SN HE R
WBEXER, GDMAPHE RJLEAFHEm ., =i
o kAR ZEL L A L R 2 A,
S Lreia . B LE R L IREE N LA R
AR = I (£ N 51 TSN K T B 1= 1A B VS A e
Z5, THe S AN ST Ky W GER BT L HEA
BUNERINA &, EWAT %" 858 /R GDMZE i
HbAlc/K 538 4k JLH 2E BMI S TE4H 56 (r=0.207,

P<0.05) . A /NA ST 58 4 B s e g )
HbAIc/K X R ILAY & A BA T . AR5
PRIRFLHAMLLE 5 (r=0.167, P<0.05)., K, "l #E
S URTTHDALCK -, B 43 U6 iR P B i 30 s 1k 4
X LIRE AT R4S, BB T SR EEREAE
(1) 53 1 77 =X o

Sweeting%m]iﬂy\]ﬂwfﬁ24ﬁl}ﬁHbAlc>5.9%5
ERJL . 05 ™ RT3 = i 8 05 56 AN R 45 )R
A, P LR S Hb ALK SE 1A GDMZ2 I 1
SRS, it DAAS ] B 4 BRAR 2, X s fE AN E AL S b
BSOS R . AR s, 7EREE T M
KIRZ% N Z )5, HbAlc 5.5%~6.0%FIHbAlc>6.0%Hf
ORMH 3 41.477(95%CI: 1.011~2.158, P<0.05) 7/
1.848(95%CI: 1.022~3.344, P<0.05). FF5"2 g
NHbALc/KE 5N BB E5 A&, {H5E 35 HbAlc
KT 22 /0 A7 BH W 44 000 A4 438 AR — o WongZ% P
NN R TP I HbALe> 5. 4% i BV 78 5 1 %5 47 W
WHE GRS, (E 4T U B 99 7 42 Hb ALK I BB 75 42
B T (R 0 AN A o Ye SR B A 1
OGTTIEW , %#24~28FHbAlc=5.5%%# A~ K 4T Uk
g Ry B 2 B . ASHF 9% 45 R /R 22 e W Hb Ale
K= 5.65%A WA BB E5 /M E, [HZAUC
T AR A, T A AR, AT 45 A 3 2 0 il b
W AT AR

SMBGH# H T X GDMZ2 4 H % 1fin B 5 il 7k
R VEAL, T TR R H SRS L BE AT Y
B WA 3R % B ] B P F R3S IR T &
A 42 T AP L BAEG af H A XURS: 45 22 4 T
Hawkins % % GDMH # #17SMBGHF 5 & L,
B H 4V ME W00 0 22 0 R PR E I L B R
I R TG LAY % A= 280 0 A T4 JA LR il b
W22, SMBGAATE — & ML EE, (A2 H
AL dEgh. e BAEONW . RSN
MR, PEZHREEW, R, HFHEEm
J S R AR R, b S B IR R
J5 R N, B B SMB G AT fE R Il A P A 7
R R BT . Hb AL Jsz 3 2~ 34> F A -3 1fi b
IRV, X R BB 5 2R A S IR KT B AR
R, IR LT D I B K, B R,
M £ 2 A OB AR AR 22, R RIEIRZS R kB
HRilE Y, SMBGHE MR I i S ATE X, HbAlc
S S WA I IR A KO AR iE” , 7EGDM
R P e S VA I ISR TSR AR N TR = ¢
BT AT IR R R E AR, X AR R Ak
I 5T itk — 20 58 3

2R, W HbALCK T 54 BT IE
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gh e A A e, X TR R M A 2, Y
HbAlc=5.65%H b 47 7™ 4% 14 % Wil . A i 5
K B 3BT, FEAR /N B 22, T —
HHEY AR, WP IR 45 A Hb ALK -
il TN [H) () SMB G W I 4% %, KA Bl T iF Al HbAlc
AV Tty B i A 0 e ) A

B30k
Lo R HACKS, A, KRR, 4F. o R RV DR A R0 %
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