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PR ~ B R SOMEAH TR PREX A& TRV AR RS R 22 a5 B 7 2 E NS E2 P = FE% E
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GEIFEE)

(1D ) LRERREENNBEERES R, Z8EIE 238000
. B PTIERDIEIR (gestational diabetes mellitus, GDM) ZAAHIE" % 4
HFIFEREE, FFIRIRIR ~ B R AEAR SRR PRER &0 5 7= & A XS TANE © 771E A%
LD EEEA SR, BT 2021 4F 1 A £ 2024 4 12 H ZRERCEE U EER(E
B e GDM 2249 673 ], MRIES WA X NEEH (n=349) 5“4 (n=324) - L& 2
HZEER—MRImPR BB ~ B8 fabn L AN M AR SEA TR RRIZE 7, R =43 Logistic [E[H5HT
KA E BRI B A A S P iR M B A BB G5 B P P TR AME © SR A Bootstrap iE#H1TIN
BRUSE, FENMACIE G 0 B AR © 455 — 592K Logistic BT EnFls ~ IEE ~ FK
BRFR KM/ E I & (platelet-to-lymphocyte ratio, PLR) /% GDM Z2{d
FIE P RMAL I EZE (P<0.05) © 4 TfEFREE S AT GDM Z2H B 04 4, #iZ N R

(area under the curve, AUC) 7 0.751, BUEE ) 66.5%, FrFMh 71.3% - %
Bootstrap NEEIE, BAAIE/GH AUC H 0.736, FHEEIEN 0.003, HRUERZEN
0.927 o 4510 Efi ~ [BH ~ FKEAKIFER K PLR FHE 5 GDM ZBIAFIE =& ML A5, 4 TR
EXA%F GDM Z203) 8 7= & A2 X BG B A — R BTN E »
FhiE, ITOREANEIRR, HIETS, /MBI EE, FEARERER
5 KE: R714.256

ITYREAE KA (gestational diabetes mellitus, GDM) ZIFUREAH WAGCHEHELER, 5B
KIL~ BIET*EF L2 A RILIRG /B VIME R [1] © BEAEMTFE AL, Z2RIEHE ~ 2277 50 ~ 2R E Y
KRB R FREY A RES 6DM 2IEFE XIS H K [2,3]; #A Al 1F(l GDM FHKRAG LA K K =F
KZEM[4,5] © BbAh, GDM ALK BS BRI HARE SRR MBI [6] o MEHATAE
R R A /KB 4B L (neutrophil-to-lymphocyte ratio, NLR) ~ /M /K 24
fitkfE (platelet-to-lymphocyte ratio, PLR) ZRAEFCIRFREMIMIGEME ~ 257, BS
GDM BE M IIE R AHPRSE KX [7, 8] o BRIBKE LiltBFR NS E 7 fUF RAB AR, A5
HECATRMANME, 5 GDM ZZEFIE 7 KGR IS E - 21 BRIS A%

1.1 F5ENR

TRBFGT 9 B AU BRI BA S 2T o [BIEPE AT 2021 4F 1 A E 2024 4 12 A T2 RIER K25 D0
B E B BHERE 0 1) GDM 22T 4E 5 B0kl - GDM W IkTE CCRRIA S MBH2 A5 (2022) )
[9]., THEYR 24~28 A4T 75 g N REE M &3S (oral glucose tolerance

test, OGTT) , ZJEMAEF>5.1 mmol/L ~ iRHEE 1 hIAE>10.0 mmol/L BifiRbES 2 h IMKF
>8.5 mmol/L, {E—fiAE|ekiEt FaltFERI A2 WA GDM W ANRE: OBERZZ; QHIGLE
IR QT ARBEEREH TR, OFRTFRIRIR ~ 885 & SE5E TR 528 o HEbRingE: OEIRRIE
WK @& ™E O - fthgehe;, OAHBEME, ORRARE ~ siERE - lh)LFE
SO AFEREE PR IEADR B o AR ANIAE (B 22 MEETINSE, 8 MEESEE DN N
10 MEREHENERIEN, MHEEDFE 220 FIFIEFF 4 o AR FEZELE RN ARRIEIR 5
T, R 673 122, S RIRFEE (324 4)) FIFIEFH (349 4) |, FIETFCEHECAT
RIS ESK o AR EZEERRLE N BERCEE G2 (RHEFHS.
KYXM-202605-008) -°

1.2 BORMgEE

T E BRI RGN R0 BTG 1 IREIME R BDR o O—M K= BHIRR BORE: 6 ~ 2281
A pite%k (body mass index, BMI) ~ ZHAREHGK - WikdlE ~ &79KE ~ B ~ BHAIERE ~ 22
WK TF=IR; QmBFTEFR: KA GE LOGIQ PO B LHEIER 2N (3£E, GE HealthCare /A
q) WERLKE ~ i5JLBERE ~ WIE ~ g K RFKEKIRZE; @FNE MM TER: T
Sysmex XN RZif4 BN S HTiKe& (HA, Sysmex Corporation) Faill H4HAEITEL -
HrR AR T ~ REAERT A~ BEAR RO MO AL, HARIERG I AE SR 1T NLR ~ PLR &
FAZA /M EMAEHE (monocyte-to-lymphocyte ratio, MLR) ° @HHA R B4 AL
R WeEF A JLHAERE - HAEE 1 min 25 min Apgar B4 ~ SWEA RS 24 h N BT
2, LUNPESE 2 HERMIMAEBKYF -

1.3 Gtk

K F SPSS 27.0 BU#ATHIT 0T o G54 IEAMRES K A FHETEM T & RSB © 75
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BIESHOMETH BRI EEE (Xes) R, HEHBORAWMBIIEA t 2% W80 6
FITT R R B FIES LR (£ 25~ F 75 500E0 (M (P25, P75) | FoR, HRIELER
H Mann-Whitney UL o ¥HREBZITHZEFEGIFER XN EMA — 5K Logistic [H]IH
S, RABRSIERLES S E M AR E, TTEEER (odds ratio, OR) K H 95%E(F
[X[E (confidence interval, CI) ° fR#BEHZ Logistic BIVIHEAFSERETUNREE, LIx
TR R AE N EBE A Fabre i 2N B HIERHE (receiver operating
characteristic, ROC) Hh%E, [FIFfH|EMIIAREEZR ROC iz, HHE L TH (area
under the curve, AUC) ~ 95%CI ~ BURZE KFFRME, W& Fahn SR A AT 3 5 7 p T
B = FIPHER S TR AY RS AE M KR IR AE [/ —BE AR FR o4 i) BB AR RO SR WL 77, SR A
Bootstrap E&EMFEEHAITNERIIE  LAS SRANER 673 FIFEA N, #17 1000 AL
EEEMEE, TTEEAIERR AUC, il BeEERE ~ AOvERNR RO M 2 P R O R 5
SERRI LS R —EME o P<0.05 NERELITH¥E L -
2 ZEH
2.1 = H 55 E 740 GDM Z2iIm R ~ FE A K ANE IS EA R Fa bR b L
SHE A, FE P EER ~ 2281 BMI ~ B & > BARIEE ~ 220K~ FRIR -~ BRJLIERE ~ SRk
KEEZE ~ ML ~ NLR & PLR A, KBRS, ZERETITEE XL
(P<0.05) , FE1-
EE 1 = 5 5 P A 20— R RORE R B R A8 b LR
B
B (n = 673)
=40 (n=324)
HEH (n=349)
t/2/%2
)
FEy (%)
31.01+4.55
29.76+4.07
32.18+4.66
-7.192
<0.001
ZHRE K (kg)
13.92+5.54
13.65+5.38
14.16+5.68
-1.173
0.241
ZEHiBMI (kg/m2)
23.69+3.88
22.81+3.68
24 .50+3.89
-5.760
<0.001
W4EE  (mmHg)
121.12+12.13
120.25+10.68
121.92+13.30
-1.801
0.072
&5k (mmHg)
80.85+8.87
80.33+8.52
81.33+9.17
-1.461
0.144
B (cm)
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34.40+2.61
34.01+2.37
34.77£2.77
-3.797
<0.001

fgFE (cm)
107.04+8.15
104.87+7.88
109.05+7.89
-6.884
<0.001

2R (R)
2.31+1.38
2.01+1.16
2.58+1.51
-5.538
<0.001

PR (X)
1.55+0.68
1.44+0.64
1.65%0.71
-3.958
<0.001

LR =17

FaJ LK (mm)
331.58+10.99
330.84+10.67
332.26+11.24
-1.669

0.096

G JLAEE (mm)
339.95+18.54
337.52+17.72
342.20+19.03
-3.297

0.001

WIFAZ (mm)
94 .55+3.41
94.69+3.26
94.42+3.55
1.048

0.295

FEE+£ (mm)
71.50+2.88
71.60+2.97
71.41+2.79
0.850

0.395
EKEAKFEE (mm)
56.59+12.69

10.12201/bmr.202611.00012V1
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53.90+12.27
59.08+12.57
-5.399
<0.001

A AT AR AR R

HAM T4 (x10°/L)
8.58+2.26
8.72+2.41
8.46+2.11

1.455

0.146
PRI (x109/L)
6.41+2.02
6.44+2.16
6.37+1.88

0.474

0.636

MR (x10°/L)
193.31+54.23
187.52+55.48
198.68+52.56
-2.678

0.008

REAHABITEL (x10°/L)
1.62+1.08
1.78+1.49
1.47+0.41

3.580

<0.001
HRZAMBEITEL (x109/L)
0.56+0.41
0.57+0.45
0.55+0.36

0.660

0.510

NLR

4.37+1.87
4.10+1.65
4.62+2.02

-3.643

<0.001

PLR

130.32+43.18
118.55+39.60
141.25+43.55
-7.058

<0.001

MLR

0.38+0.27
0.36+0.31

10.12201/bmr.202611.00012V1
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0.40+0.23
-1.687
0.092
BRI bTEE (Xes) FOR ©

2.2 GDMZEF|E ™ Logistic EIVA5Hr

DIt AR &, ¥ bk 12 iz 7R A G028 LRI A Z & Logistic BT o Fi%
(OR=1.117) ~ BAEHE (0R=1.057) ~ FE/KHEKFZE (OR=1.025) N PLR (OR=1.013)

BS5HEF M ER (P<0.05) , HFE2-

F2 HIEFERMIARRZENZ R EZ N Logistic [EF54r

=N
TR

B

SE

wWald x2
OR

95% CI

P

R

0.110

0.021
28.956
1.117
1.073-1.163
<0.001

Tl

0.055

0.011
23.465
1.057
1.033-1.081
<0.001
KB RITR
0.024

0.008
10.348
1.025
1.010-1.040
0.001

PLR

0.013

0.002
33.094
1.013
1.009-1.018
<0.001

10.12201/bmr.202611.00012V1

2.3 PBAIFTERR KBRS ARG GDM ZiT5) B P O TN S G

RS ~ BHARIEE ~ SFEKEARRIZE L PLR S TINIAY AUC 43514 ©.654 ~ 0.654 ~ 0.617 A1l
0.631 c BXAHAI AUC 5 0.751 (95%CI: 0.715~0.787) , A L& T & HAINIEr, BURE
9 66.5%, it 71.3%, WF 3 K& 1 - Bootstrap NEEIEE R, FH AUC KWRE H
0.014, WIEJGAYAUC N 0.736, HIEHIEN 0.003, WIHERE N 0.927, TINIEER S WL
BB EGE, WE 2 -

F 3 ALK E R MK A BRI E P AT
ZE
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PP (%)
R (%)
AUC

95% CI

P

i

72.5

52.8

0.654
0.613~0.695
<0.001

e

71.3

54.0

0.654
0.613~0.695
<0.001

PLR

97.1

26.2

0.631
0.589~0.673
<0.001

£ KBRIRG
57.3

62.0

0.617
0.575~0.659
<0.001

B AT
66.5

71.3

0.751
0.715~0.787
<0.001

10.12201/bmr.202611.00012V1

1 AP R TIEE 7 Y ROC %%

2 XA TIAET A5 e i 25

2.4 =4 558 740 GDM ZE R R K A ) LA R B Hh

S=EAE, BB AR A L AR ER R ~ BTHLERE ~ FRLLEERM, 1 min &5
min Apgar W HIRRO AR (9 P<0.001) ; 2405 min Apgar iF4 10 (10, 10) 4,
NE4-2

Fa I HESHE AR A U R G 5 HE

=N
TR

B (n = 673)
i 22

(n=324)
HE™H (n=349)
t/z/x2

P
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HAERE (Xts, g)
3599.40+502.88
3503.44+463.16
3688.48+522.21
-4.870°

<0.001

FPIEMAER (Xts, g/L)
107.77+11.21
109.90x11.29
105.80x10.79

4.8092

<0.001

SRR 24 h NHIMEIn (%), mL]
200(150, 300)
150(150, 200)
300(2600, 300)
-15.515°

<0.001

HAEfE 1 min Apgar #¥455
[n (%), 7]

9(9,10)

9(9,9)

10(9, 10)

—-7.934°

<0.001

HA4JE 5 min Apgar W45
[n (%), 7]
10(10,10)

10(10,10)

10(10,10)

-4,719°

<0.001

2 SRAMAIEEAR t 1058, © SRA Mann-Whitney URRESE, REMENSITEZ -

3 B

IR A I, 8~ BHEIEE ~ FKEAKIRE KL PLR 5 GDM BT H B F= i Al o b2 H rpig
FEABRIRIR R R, AR PERGEM 1%, SIE LA ENH N 11.7% - Liu E[10]:8H
% 1689 ffl GDM Z2d HH & TIFE R 55 5 P M A5 (0R=1.07) ; Kroll F[11]7E#d 32
R AR IIE Z R R RS ISR R USE R  FRERECT] BB MK S BB B, B2 %)
I PRIRSE RN o AHF 5T B Bl 7E 2 T E oA R BB A S, 4280 BMI ~ B & R LIE AR
FEANBAEAL, A RS RS BB BT ~ In LN EEEAKEA K, BENNMETFE
FRuELL I & Z54F N ELE o

AIRFEIELZ IR, AMNEMFEFRF I PLR 7E 2 R Z 00T H AR AT % o GDM RERERYE AL BB 1B PR
JESSE /TS24 B AR [6] o bl M A S RS AT S2me V8 TN B O RE, el i 28 ik s
G — B B AN E AR LE R, © BEAERTT B, GDM 22t ] A& A ZH A 2 NLR ~ PLR %4
FEAHSFEPRENZS, ORI E FIAT A T8 PR v] B8 S Bk GDM AHR AREIR A [12, 13] ° PLR B &I/ M5
MEAREEE, PIREBEEI ~ RAE R BFEIRES; AR M/ IMEA & ~ kEHERELS PLR 2L —
e —HH, MMRANSSENNRE, 408 BERISE A BT A 5 & A R A0 5 5 4R B AR B AR
SERIERN; A—HH, HREAHEE AT ARG RTIRE o Bk, PLR RTRELEE BRI/
BRI 2% B 7 55 9k B A S B IR S 22 TR AR S o {H PLR 324208 ~ JBY ~ I8 ~ IO a5 1) K2 2% I Ast A 52
W, AFRSE— RN A 25 & A A EFR AR, JuE H B TG

A TETR T, (CE KR KIRIETE S F R AT P ORISR K o BROR B TR 7EAG ) LA B 28 9005
KEgiRR, smafa JLBERE[14] © Bf) LS AR B0 S AR Al ok &, FKEIRZIILE

M A BERR IR AR AS M R Z T [15] » R, SEKRARFEEANU B Al 22K & 251, AT EEE]
R BRI HPRS AR ILE E BN, (EATFR M ANGEfE £ 5 MRS R R[5] °



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202611.00012
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

B AR AUC TEEUE = T4 SIIHEFR, Bootstrap RIE/GH 0.736, $RREE—E R,
EMEA—EX RS, BIERINM AT, RS & HE - Phaloprakarn LIRS ~ 221
WES £ R B R AEE S, TERBE S — I RIEBRAS P EIE[3] - Ramos S AL ML E H
(glycated hemoglobin, HbAlc) ~ KRTfaitJLEFKTLERZE, AUCH0.75, HFERA
FPASIE[16] ° Gilboa SEMILE & BEA S I R R T = h# ==, (EE - tebrT e~ 12 IR,
HN AR SZFIREI[17] o 5 FIRpFFEAEE, ARPE5TECE 0 W R AR PR ~ B R AREA R IETT,
HAENERIER B PPN T EBRIESENE, 9 GDM 223 E 7= M PP AL F A T+ SRR o (ERFZE AR ~
T s R & R R ORE], AR EERIE AUC ELBRA (55, PLR HUSG & 0 E SR AN e F 1%
PIFIE

BIE T KBS T AT GDM 2244 FEl AR £ M I RAERTVE iR 2% - BRI R Box, iTIRETS
FERRREHY ~ 177 ] L Rk At ZE X PG s A [ 18] » AR AT, HIE - HE T MM EERE -
7= Ja MALE HACFRAR - BRAERIFSIRERA, P2 R A2 U0 0 7 I i I3 & 8B 7 5 B 21 LA ST A %
HE[19] - Ft, RIEMEMNESIERE XA M o B4 LS RTHE, AT EE - HL AR E
Bem, FTRES IR ) IR ARG I RE B ROR MEF= XU ~ semi o i 5 SRR R [20] - 1eAh, FIE
HHESE 1 08 & 5 08 Apgar W HIRE D A SRR, RTEES I AR TR BH 8 20006 R Al R
S NN SRICT-FE A 5% o BRAERT ST A &8 0 B 7 AR 0 S BRI 1R i & A BBk,
XS AL T RERE [21] (B TARMAZ B Z B P80 X FARRAL AT, AREAETHE
FERRIPAER]; 2485 min PP T 0 XIE, IERE SN IE L o
RIFABFAE—ERRYE » B, AF NRPOEEEZT, FIREFEERERE o HIK, RX5
HHMES P REAFIE T, RITT B MBEE KSR AR, Bz B SR L R 5TR
AIBERCMA KB o oAl BRI RS NEEIE, I8 Z SMNETRAE « ARRFHRL T ORIEMMST,
Gr—TaPn RN R, 0 EHIE R FOERAE, PR X B~ RV RImRNE e

ik, FE ~ BHAREHE ~ FIKEORIRE K PLRECE XS GDM Z5E 7 & £ X B A —E Fi i E
ZNEREIEE B EE —E X RE S, MFRIMNBINIE o IRIK I R4 & A0 I bRxt 2t T 45 AP A
) GDM Z 43 B 7 I REME RO VA 2 [l 7= I B AR I 5 % o

MR FrA{EE 2R AR o -

[ %5 3k ]
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Combined Predictive Value of Clinical, Ultrasonographic, and
Inflammation-Related Indicators for the Risk of Cesarean Delivery Among
Women With Gestational Diabetes Mellitus

ZHONG giyun, YIN xuaia

Department of Obstetric and Gynecology, The Fourth Affiliated Hospital
of Anhui Medical University, Hefei 238000, Anhui, China

[Abstract] Objective To investigate factors associated with cesarean
delivery in women with gestational diabetes mellitus (GDM) and evaluate
the combined the predictive value of clinical, ultrasonographic, and
inflammation-related indicators for the risk of cesarean delivery.
Methods This was a single-center retrospective cohort study. A total of
673 women with GDM who delivered at the Fourth Affiliated Hospital of
Anhui Medical University between January 2021 and December 2024 were
retrospectively analyzed. According to the mode of delivery, they were
divided into the cesarean delivery group (n=349) and the vaginal
delivery group (n=324). General clinical characteristics,
ultrasonographic parameters, and peripheral blood inflammation-related
indicators were compared between the two groups. Binary logistic
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regression analysis and receiver operating characteristic (ROC) curve
analysis were performed to evaluate the predictive value of the
associated indicators and their combination for cesarean delivery.
Internal validation was performed using bootstrap resamples to assess
optimism-corrected discrimination and calibration. Results Binary
logistic regression analysis showed that maternal age, abdominal
circumference, maximum vertical pocket of amniotic fluid, and
platelet-to-lymphocyte ratio (PLR) were independent factors associated
with cesarean delivery in women with GDM (P<0.05). The combination of
these four indicators predicted cesarean delivery with an area under the
ROC curve (AUC) of 0.751, a sensitivity of 66.5%, and a specificity of
71.3%. After bootstrap internal validation, the optimism-corrected AUC
was 0.736, with a calibration intercept of 0.003 and a calibration

slope of 0.927. Conclusion Increased maternal age, abdominal
circumference, maximum vertical pocket of amniotic fluid, and PLR were
independently associated with cesarean delivery in women with GDM. These
four indicators, when combined, showed potential value for predicting
the risk of cesarean delivery in this population.

[Key words] Gestational diabetes mellitus; Cesarean delivery;
Platelet-to-lymphocyte ratio; Maximum vertical pocket of amniotic fluid



