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Study on the influencing factors of adverse pregnancy outcomes in women with
gestational diabetes mellitus combined with thrombocytopenia
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210029, China

[Abstract] Objective: To analyze the characteristics and pregnancy outcomes of pregnant women with gestational diabetes mellitus
(GDM) combined with thrombocytopenia, and to explore the influencing factors of the main adverse pregnancy outcomes. Methods:
Pregnant women with GDM combined with thrombocytopenia who delivered in the First Affiliated Hospital of Nanjing Medical
University from January 2015 to December 2024 were systematically screened. Maternal characteristics, including baseline, previous
medical history, prenatal laboratory examinations, as well as maternal and neonatal outcomes, were analyzed. Logistic regression
analysis was employed to identify the factors influencing the main adverse pregnancy outcomes. Results: A total of 233 women with
GDM combined with thrombocytopenia were screened, accounting for 3.8%o of all pregnant women. The mean maternal age was 31.95
years. Among them, 51.5% had a history of miscarriage, and 30.5% had other co-morbidities. In terms of pregnancy outcomes, there
were 132 cases (56.7% ) of cesarean section, 38 cases (16.3% ) of premature rupture of membranes, 30 cases (12.9% ) of postpartum
hemorrhage, and 26 cases (11.2%) of preterm delivery. In terms of neonatal outcomes, there were 24 cases(10.3%) of macrosomia, 13
cases (5.6% ) of low birth weight, 12 cases (5.2%) of neonatal asphyxia, 17 cases(7.3%) of hyperbilirubinemia, and a total of 43 cases

(18.5% ) were transferred to the neonatal intensive care unit (NICU). The multivariate logistic regression analysis showed that
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comorbidities (OR=4.71, P=0.014) and fasting blood glucose (OR=2.48, P=0.044)were independent risk factors for preterm delivery in
pregnant women with GDM combined with thrombocytopenia. Prenatal D-dimer (OR=1.25, P=0.005) and platelet levels COR=0.98,
P=0.012) were significantly correlated with the risk of postpartum hemorrhage. In addition, higher body mass index in late pregnancy
(OR=1.22, P=0.039) and fasting blood glucose (OR=1.93, P=0.047) independently impacted the risk of macrosomia. Conclusion:
Pregnant women with gestational diabetes mellitus combined with thrombocytopenia are at higher risk of adverse maternal and infant
pregnancy outcomes such as postpartum hemorrhage, preterm delivery, and macrosomia. For such pregnant women, comprehensive
measures should be actively taken to control blood glucose, correct thrombocytopenia, and choose an appropriate mode of delivery to
improve maternal and infant outcomes.
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Table 1 Characteristics and pregnancy outcomes in pregnant women with GDM combined with thrombocytopenia

(n=233)
Characteristics Value Characteristics Value
Age(years,x £ s) 31.95 +4.40 Pregnant women outcomes
Pregnancy times[n, M(Pss, Prs) ] 2.00(1.00,3.00) Cesarean[ n(%) ] 132(56.7)
Delivery history[ n(%) ] 102(43.8) Delivery time (weeks,x £ s) 38.28 + 2.06
Abortion history[n(%) ] 120(51.5) Premature rupture of membranes[n(%) ] 38(16.3)
Comorbidity[n(%) ] 71(30.5) Preterm delivery[ n(%) ] 26(11.2)
Assisted reproduction[ n(%) ] 23(9.9) Postpartum hemorrhage[ n(%) ] 30(12.9)
Late pregnancy BMI(kg/m*, x + s) 26.73 +2.99 Intrapartum hemorrhage[ mL, M(Pas, Pss) ] 300(295,400)
Fetal position[n(%) ] Postpartum hemorrhage[ mL, M(Pas, Pss) ] 478(380,590)
Cephalic presentation 218(93.6) Newborn outcomes
Breech presentation 15(6.4) Female[n(%) ] 108(46.4)
PT(s, M(Pas, P+5) ] 10.90(10.40, 11.40) Weight(g,x £ ) 3373.29 + 623.69
PT-INRLs, M(Pss, Pr5) ] 0.94(0.90,0.99) Weight grade[n(%) ]
APTTLs, M(Pss, Pr5) ] 26.10(24.30,28.12) Normal 196(84.1)
FIB[g/L, M(Pss, P:s) ] 3.93(3.14,4.64) Low birthweight 13(5.6)
TTLss M(Pas, Prs) ] 16.30(15.70,17.25) Macrosomia 24(10.3)
D-dimer[ mg/L, M(P»s, Ps5) ] 2.15(1.35,3.66) Apgar score[ 1 min,n(%) ]
HbAlc[ %, M(Pss, Pss) ] 5.11(4.90,5.40) 7 401.7)
OGTTLmmol/L; M(Pss; Prs) ] 8-10 299(98.3)
Fasting 4.82(4.46,5.23) Apgar score[ 5 min,n(%) ]
1h 10.17(9.17,10.86) 7 2(0.9)
2h 8.54(7.67,9.26) 8-10 231(99.1)
PLTLX10°/L, M(Pss, P3s) ] 105.0(87.0, 127.0) Neonatal distress[n(%) ] 12(5.2)
ALB[g/L, M(Pss, P35) ] 35.20(32.65,37.92) Hyperbilirubinemial n(%) ] 17(7.3)
HSCRP[mg/L, M(Ps, P7) ] 2.55(1.00,6.00) Congenital diseases[n(%) ] 9(3.9)
PCT[ %, M(Pas, P35) ] 0.13€0.11,0.15) NICULn(%)] 43(18.5)

HGB[g/L, M(Pss, Pss) ] 122.0(113.0,132.0)
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Table 2 Characteristics comparison between women with and without postpartum hemorrhage

Characteristics

Without postpartum hemorrhage (n=203) With postpartum hemorrhage (n=30) P

Age(years,x ) 31.84 £ 4.30 32.67 £5.05 0.339
Pregnancy times[n, M(Pss, Pss) ] 2.00(1.00, 3.00) 2.00(2.00,3.50) 0.050
Delivery history[n(%) ] 85(41.9) 17(56.7) 0.184
Abortion history[n(%) ] 100(49.3) 20066.7) 0.113
Comorbidity[n(%) ] 58(28.6) 13(43.3) 0.154
Assisted reproduction[ n(%) ] 1909.4) 4(13.3) 0.724
Late pregnancy BMI(kg/m’, x + s) 26.72 + 3.00 26.76 + 3.03 0.967
Fetal position[n(%)] 0.254

Cephalic presentation 188(92.6) 30(100)

Breech presentation 15(7.4) 0
PTLs, M(Pss, Prs) ] 10.85(10.30,11.38) 11.30(10.70, 11.62) 0.027
PT-INR[s, M(Pss, P:5) ] 0.94(0.90,0.99) 0.98(0.93,1.01) 0.023
APTT[ s, M(Pss, P5s) ] 26.10(24.30,27.87) 26.50(24.20,29.25) 0.555
FIB[g/L, M(Pss, Ps5) ] 3.89(3.12,4.65) 4.00(3.43,4.41) 0.990
TT[s, M(Pss, Ps5) ] 16.40(15.70, 17.30) 16.22(15.42,16.85) 0.642
D-dimer[ mg/L, M(Pss, P+5) ] 2.02(1.27,3.21) 4.18(2.23,5.51) <0.001
HbAlc[ %, M(Ps, Prs) ] 5.11(4.90,5.40) 5.00(4.74,5.25) 0.240
OGTT mmol/L, M(Pss, P+s) ]

Fasting 4.86(4.47,5.24) 4.64(4.36,5.09) 0.122

1h 10.2009.22,10.91) 9.82(9.13,10.54) 0.279

2h 8.54(7.59,9.20) 8.80(8.12,9.37) 0.463
PLT[X10°/L, M(Pss, P35) ] 107.0(88.0, 134.5) 97.0(80.2,105.0) 0.012
ALBLg/L, M(Pss, P55) ] 35.00(32.55,37.32) 39.65(35.43,42.90) 0.073
HSCRPLmg/L, M(Pss, P35) ] 2.06(0.99,5.00) 5.00(1.60,9.38) 0.167
PCT[ %, M(Pss, P+s) ] 0.13¢0.11,0.15 0.11€0.10,0.14> 0.130
HGBLg/L, M(Pss, Pss) ] 122.0(114.0, 132.00 120.5(107.3,128.5) 0.305
Pregnant women outcomes

Delivery time (weeks, % + s) 38.20+2.12 38.83 + 1.51 0.117

Cesarean[n(%) ] 122(60.1) 10(33.3) 0.010

Preterm delivery[n(%) ] 25(12.3) 1(3.3) 0.251

Premature rupture of membranes[ n(%) ] 33(16.3) 5(16.7) 1.000

Intrapartum hemorrhage[ mL, M(Pas, Pss) ] 300.0(250.0,400.0) 500.0(412.5,800.0) <0.001

Postpartum hemorrhage[ mL, M(Pas, Pys) ] 450.0(352.5,563.8) 722.5(544.5,1092.5) <0.001
Newborn outcomes

Weight(g,x ) 3352.36 + 639.81 3514.87 +486.57 0.183

Female[n(%) ] 92(45.3) 16(53.3) 0.532
5 min Apgar score[ n(%) ] 1.000

7 2(1.0) 0

8-10 201(99.0) 30(100)
Neonatal distress[n(%) ] 12(5.9) 0 0.355
NICULn(%) ] 39(19.2) 4(13.3) 0.601
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Table 3 Characteristics comparison between women with and without postpartum hemorrhage (natural birth)

Characteristics

Without postpartum hemorrhage (n=81)  With postpartum hemorrhage (n=20) P

Age(years,x £s) 31.14 £ 4.16 33.15+£5.49 0.073
Pregnancy times[n, M(Pas, Pss) ] 2.00(1.00, 3.00) 2.00(2.00,3.50) 0.057
Delivery history[n(%) ] 33(40.7 10(50.0) 0.619
Abortion history[n(%) ] 34(42.0) 14(70.0) 0.046
Late pregnancy BMI(kg/m*, x # s) 25.71 £2.89 26.10 + 3.06 0.744
Assisted reproduction[ n(%) ] 4(4.9 3(15.00 0.273
Fetal position[n(%) ] —

Cephalic presentation 81(100.0) 20(100.0)

Breech presentation 0 0
PTLs, M(Pas, Ps5) ] 10.80(10.30,11.30) 11.25(10.62,11.57) 0.292
PT-INRLs, M(Pss, Prs) ] 0.93(0.89,0.98) 0.98(0.92,1.01) 0.245
APTTLs, M(Pss, P35) ] 26.25(25.02,28.50) 25.25(24.05,27.00) 0.182
FIB[g/L, M(Pss, P+5) ] 3.91(3.14,4.93) 4.27(3.55,4.59) 0.372
TT[s, M(Pss, Ps5) ] 16.40(15.80,17.52) 16.05(15.70, 16.40) 0.195
D-dimer[ mg/L, M(Pss, P+s) ] 1.89(1.18,2.79) 4.47(1.89,5.32) 0.004
HbA1c[ %, M(Pas, Ps5)] 5.10(4.93,5.30) 5.0004.70,5.13) 0.134
OGTT[mmol/L, M(Ps, Prs) ]

Fasting 4.75(4.36,5.25) 4.45(4.23,4.71) 0.123

lh 9.92(9.04, 10.65) 10.27(9.30, 10.60) 0.502

2h 8.35(7.58,8.95) 8.94(8.15,9.12) 0.075
PLT[X10°/L, M(Pss, P55) ] 107.00(92.00, 143.00) 98.50(89.25,105.75) 0.034
ALBLg/L, M(Pss, P35) ] 35.70(33.90,38.12) 39.90(39.40,43.90) 0.076
HSCRPLmg/L, M(Pss, Ps5) ] 1.17(0.50,4.46) 7.50(3.97,12.85) 0.034
PCT[%, M(Pxs, P ] 0.13¢0.11,0.15 0.12€0.11,0.14) 0.304
HGB[g/L, M(Pss, P:5) ] 122.0(115.0,129.0) 121.5(111.0,127.5) 0.511
Pregnant women outcomes

Delivery time (weeks, X + s) 38.73 +1.90 39.15 + 1.60 0.363

Preterm delivery[n(%) ] 6(7.4) 1(5.00 1.000

Premature rupture of membranes[n(%) ] 19(23.5) 4(20.0) 0.974

Intrapartum hemorrhage[ mL, M(Pss, Pss) ] 200.0(200.0,252.5) 450.0(337.5,500.0) <0.001

Postpartum hemorrhage[ mL, M(Pas, Pss) ] 330.0€290.0,419.5) 600.0(540.0,722.5) <0.001
Newborn outcomes

Weight(g,x +5) 3369.14 +481.12 3482.50 +390.77 0.331

Female[n(%) ] 31(38.3) 12(60.0) 0.132
5 min Apgar score[n(%) ] 0.852

9 1(1.2) 1(5.00

10 80(98.8) 19095.0)
Neonatal distress[n(%) ] 1(1.2) 0 1.000
NICULn(%)] 16(19.8) 3(15.00 0.867
EARG Rz —. WARY, COM I TE M os il D- 204K K PLT /K2 520 GDM & JF
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Table 4 Characteristics comparison between women with preterm delivery and full-term delivery
Characteristics Full-term delivery (n=207) Preterm delivery(n=26) P

Age(years,x £ ) 31.93 £4.37 32.08 £4.72 0.875
Pregnancy times[ n, M(Pss, Ps5) ] 2.00(1.00,3.00) 2.00(1.50,3.00) 0.214
Delivery history[n(%) ] 87(42.0) 15(57.D 0.191
Abortion history[n(%) ] 107(51.7 13(50.0) 1.000
Comorbidity[n(%)] 56(27.1) 15(57.7) 0.003
Late pregnancy BMI(kg/m’, x + s) 26.73 £ 3.00 26.73 £3.02 1.000
Assisted reproduction[n(%) ] 21(10.1D 207D 0.963
Fetal position[n(%)] 1.000

Cephalic presentation 194(93.7) 24(92.3)

Breech presentation 13(6.3) 207D
PT[s, M(Pss;, P:5) ] 10.90(10.40, 11.40) 10.90(10.30, 11.30) 0.902
PT-INRLs, M(Pss, P35) ] 0.94(0.90,0.99) 0.94(0.89,0.98) 0.820
APTTLs, M(Pss, P5s) ] 26.10(24.30,27.90) 25.10(23.60, 28.20) 0.392
FIBLg/L, M(Pss, Pss) ] 4.02(3.18,4.64) 3.25(2.68,4.64) 0.194
TTLs, M(Pss, Prs) ] 16.20(15.70,17.10) 17.30(15.80, 17.90) 0.088
D-dimer[ mg/L, M(Pss, P35) ] 2.18(1.43,3.88) 1.95(1.24,3.64) 0.634
HbA1c[ %, M(Pas, Prs) ] 5.10(4.90,5.30) 5.35(4.85,5.50) 0.426
OGTT[mmol/L, M(Pas, P35 ]

Fasting 4.74(4.45,5.20) 5.22(4.94,5.47) 0.001

1h 10.08(9.11, 10.69) 10.82(10.54,11.50) 0.001

2h 8.54(7.63,9.20) 8.59(8.04,9.89) 0.500
PLT[X10°/L; M(Pss, Ps5) ] 105.00(90.00, 127.00) 99.50(78.50, 121.00) 0.384
ALBLg/L, M(Pss, P35) ] 35.20(32.92,37.62) 35.50(31.80,39.35) 0.903
HSCRPLmg/L, M(Ps, Pss) ] 2.06(1.00,5.00) 3.50(1.89,7.00) 0.289
PCT[%, M(Pas; Pys) ] 0.13¢0.11,0.15 0.11€0.08,0.16) 0.248
HGBLg/L, M(Pss, P35 ] 122.0(114.0, 132.0) 118.0(105.0, 129.0) 0.172
Pregnant women outcomes

Delivery time (weeks, % £ s) 38.75 + 1.56 34.54 £1.70 <0.001

Cesarean[n(%) ] 113(54.6) 19(73.D 0.113

Postpartum hemorrhage[n(%) ] 29(14.0) 1(3.8) 0.251

Premature rupture of membranes[ (%) ] 32(15.5) 6(23.D 0.478

Intrapartum hemorrhage[ mL, M(Pas, Pss) ] 300(250,400) 400(300,413) 0.052

Postpartum hemorrhage 24 h[mL, M(Pas; Py5) ] 475(380,590) 525(428,610) 0.434
Newborn outcomes
Weight(g,x £ 5) 3 480.56 + 537.65 2519.23 +611.57 <0.001
Weight grade[ n(%) ] <0.001

Normal 179(86.5) 17(65.4)

Low 3(1.4) 7(26.9)

Extremely low 1€0.5) 207D

Macrosomia 24(11.6) 0
Female[n(%) ] 94(45.4) 14(53.8) 0.546
5 min Apgar score[ n(%) ] 1.000

7 2(1.0) 0

8-10 205(99.0) 26(100.0)
Neonatal distress[n(%) ] 11(5.3) 1(3.8) 1.000
NICU[n(%)] 30(14.5) 13(50.0) <0.001
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Table 5 Characteristics comparison between pregnant women delivering macrosomia and non-macrosomia

Characteristics Non-macrosomia(n=209) Macrosomia(n=24) P

Age(years,x +s) 31.88 +4.21 32.58 £5.86 0.456
Pregnancy times[n, M(Pss, Pss) ] 2.00(1.00,3.00) 2.00(1.00,3.00) 0.542
Delivery history[n(%) ] 90(43.1) 12(50.0) 0.666
Abortion history[n(%) ] 107(51.2) 13(54.2) 0.952
Comorbidity[n(%) ] 61(29.2) 10(41.7 0.306
Late pregnancy BMI(kg/m’, % + s) 26.50 + 3.09 28.69 + 1.47 0.029
Assisted reproduction[ n(%) ] 21(10.00 2(8.3) 1.000
Fetal position[n(%) ] 1.000

Cephalic presentation 196(93.8) 22(91.7)

Breech presentation 13(6.2) 2(8.3)

PT[s, M(Pss, P+5) ] 10.90(10.40, 11.40) 11.05(10.35, 11.40) 0.736
PT-INR[s, M(Pss, P>5) ] 0.94(0.90,0.99) 0.96(0.90,0.99) 0.683
APTTL s, M(Pss, P+s) ] 25.90(24.30,27.833) 26.75(24.95,29.30) 0.139
FIBLg/L, M(Pys, Pss) ] 3.91(3.16,4.63) 4.05(2.65,4.65) 0.82
TT[s, M(Pss, P35) ] 16.30(15.70, 17.20) 16.20(15.70, 17.50) 0.88
D-dimer[ mg/L, M(Pss, Ps5) ] 2.13(1.34,3.61) 2.16(1.65,4.74) 0.509
HbAlc[ %, M(Pss, Prs) ] 5.11(4.90,5.38) 5.20(4.80,5.70) 0.621
OGTTLmmol/L, M(Pss, P35 ]
Fasting 4.76(4.45,5.21) 5.19(4.84,5.38) 0.019
1h 10.14(9.22,10.87) 10.40(9.02, 10.84) 0.893
2h 8.54(7.65,9.28) 8.55(7.72,8.96) 0.799
PLT[X10°/L, M(Pxs, P5) ] 105.00(88.00, 127.00) 96.50(85.50,117.50) 0.361
ALBLg/L, M(Pss, Pr5) ] 35.50(32.77,38.00) 33.90(32.33,35.90) 0.365
HSCRP[mg/L, M(Pss, Ps) ] 2.88(1.00,6.00) 1.17(1.00,3.03> 0.368
PCT[ %, M(Pss, P+s) ] 0.13¢0.11,0.15) 0.12(0.10,0.15> 0.707
HGBLg/L, M(Ps, P15) ] 122.0(113.0,131.2) 122.0(113.2,134.0) 0.825
Pregnant women outcomes
Delivery time (weeks,x + s) 38.19+2.12 39.12 £ 1.08 0.034
Cesarean[n(%) ] 115(55.00 17(70.8) 0.207
Preterm delivery[ n(%) ] 26(12.4) 0 0.136
Postpartum hemorrhage[n(%) ] 27(12.9) 3(12.5) 1.000
Premature rupture of membranes[n(%) ] 34(16.3) 4(16.7) 1.000
Intrapartum hemorrhage[ mL, M(Pas, Pss) ] 300.0(260.0,400.0) 500.0(300.0, 500.0) 0.009
Postpartum hemorrhage[ mL, M(Pas, Pss) ] 465.0(366.0,572.5) 610.0(475.0,797.5) 0.006
Newborn outcomes
Weight(g,x +5) 3253.47 +530.10 4 416.67 £ 340.61 <0.001
Female[n(%) ] 95(45.5) 13(54.2) 0.552
5 min Apgar score[ n(%) ] 1.000
7 2(1.0) 0
8-10 207(99.0) 24(100.0)
Neonatal distress[n(%) ] 11(5.3) 1(4.2) 1.000
NICU[n(%) ] 39(18.7) 4(16.7) 1.000
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Table 6 Multivariate logistic regression analyses of main adverse pregnancy outcomes

Adverse outcomes Factors OR(95%CID) P
Preterm delivery Comorbidity 4.71(1.37-16.23) 0.014
TT 1.28(0.95-1.73) 0.111
Fasting blood glucose 2.48(1.02-6.03) 0.044
OGTT:1h 1.42(0.99-2.04) 0.055
Postpartum hemorrhage Pregnancy times 1.27€0.77-2.09) 0.343
Abortion history 1.13€0.29-4.35) 0.857
Cesarean 0.65(0.21-2.02) 0.462
PT 1.03(0.19-4.24) 0.429
D-dimer 1.25(1.07-1.46) 0.005
PLT 0.98(0.96-0.99) 0.012
Macrosomia Late pregnancy BMI 1.22(1.01-1.47 0.039
Fasting blood glucose 1.93(1.01-3.67) 0.047

Variables with a P value less than 0.1 in the univariate regression analysis were included in the multivariate regression analysis.
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