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Evaluation of risk factors and establishment of risk score model for postpartum blood transfusion volume
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[ Abstract ] Objective To evaluate the risk factors related to postpartum blood transfusion volume and establish a risk scoring model.
Methods A total of 557 postpartum patients who received transfusions at the Northwest Women and Children’s Hospital from May
31,2021,to May 31,2023, were selected as study subjects,and were divided into<C800mL (n=345) and=800mL (n=212) groups
according to blood transfusion volume.A random sample of 389 cases (70%) was used as the training set.and 168 cases (30%) as
the validation set. Maternal information was collected according to literature and clinical practice, Logistic regression model and
random forest model were constructed for variable analysis,and variables that might be related to postpartum hemorrhage were
screened and verified. Results Multivariate Logistic regression analysis results indicated that severe anemia. hypoproteinemia,
coagulopathy, dangerous placenta previa and placenta implantation during pregnancy were the risk factors influencing postpartum
transfusion volume, with OR values and 95%CI were 3.25(1.66-6.36),2.64(1.60-4.35),3.12(1.12-5.28),2.55(1.19-4.63),1.98
(1.02-3.82) ,respectively. The area under receiver operating characteristic (ROC) curve (AUC) of training set and validation set
were 0.739 and 0.694 , respectively.Cross-validation, decision curve analysis (DCA) and clinical impact curve (CIC) all demonstrated
good clinical guidance function. The random forest model validation results showed that the top five risk factors for transfusion in
the training set included anemia, hypoproteinemia. coagulopathy. placenta previa.and placenta implantation (validation AUC =
0.803) ,consistent with the multivariate regression results. Conclusion Anemia, hypoproteinemia,coagulopathy,dangerous placenta

previa and placenta implantation are independent risk factors related to postpartum blood transfusion volume, which can guide
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clinical blood preparation and selection of appropriate surgical methods.

[Key words] postpartum hemorrhage;blood transfusion; machine learning;risk factors;random forest
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Table 1  Clinical characteristics of the patients [n( %) ]

L kil LR (n=389) I UESE (n=168) X2 P

AR (%) <35 299(76.9) 136(81.0) 0.920 0.337
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=1 187(48.1) 78(46.4)
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H 15(3.8) 12(7.1)
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A 53(13.6) 29(17.3)
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Table 2 Univariate analysis of basic maternal characteristics associated with postpartum hemorrhage and transfusion

EEEA Pl i 1. <<800mL(n=249) i 1. =>800mL(n=140) OR(95%CI) P
FIAHEE
RIS () <35 192¢77.1D 107(76.4) 1
=35 57(22.9) 33(23.6) 1.04€0.64~1.70) 0.879
IR 0 124(49.8) 78(55.7) 1
=1 125(50.2) 62(44.3) 0.79(0.52~1.20) 0.263
HE L R T 196(78.7) 100(71.4) 1
H 53(21.3) 40(28.6) 1.48(0.92~2.38) 0.107
Fokidz 7 240(96.4) 134(95.7) 1
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Ry ¥ 188(75.5) 97(69.3) 1
el 61(24.5) 43(30.7) 1.37(0.86~2.17) 0.184
M. ¥ 148(59.4) 65(46.4) 1
R 81(32.5) 42(30.0) 1.18(0.74~1.90) 0.492
Gyis 20(8.0) 33(23.6) 3.76(2.01~7.04) <£0.001
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A 8(3.2) 10(7.1) 2.32(0.89~6.01) 0.084
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H 10(4.0) 5(3.6) 0.89(0.30~2.64) 0.827
ST AR A 1 FUIR I 2 fig i J 213(85.5) 123(87.9) 1
A 36(14.5) 17(12.1) 0.82(0.44~1.52) 0.523
WIRG I T E U T 240(96.4) 137(97.9) 1
H 9(3.6) 3(2.1) 0.58(0.16~2.19) 0.426
IR A i i G 200(80.3) 84(60.0) 1
i 49(19.7) 56(40.0) 2.72(1.72~4.31) <<0.001
U 45 300 R ol T 237(95.2) 135(96.4) 1
el 12(4.8) 5(3.6) 0.73(0.25~2.12) 0.565
S 91 PR s T 191(76.7) 109(77.9) 1
H 58(23.3) 31(22.1) 0.94(0.57~1.54) 0.795
PRBPE M A P EE I i 247(99.2) 134(95.7) 1
H 2(0.8) 6(4.3) 3.53(1.10~5.78) 0.038
R T 226(90.8) 131(93.6) 1
H 23(9.2) 9(6.4) 0.68(0.30~1.50) 0.336
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el 9(3.6) 1(2.9) 0.78(0.24~2.59) 0.691
A
DAL A i i A J 243(97.6) 123(87.9) 1
H 6(2.4) 17(12.1) 2.60(2.15~14.56) <0.001
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E{ER AN g3 11 <<800mL(n=249) 11 >800mL(n=140) OR(95%CI) P

R AEA i 220(88.4) 106(75.7) 1
H 29(11.6) 34(24.3) 2.43(1.41~4.20) 0.001

HE R AT EH 227(91.2) 120(85.7) 1
52 4 VE T R 4 17(6.8) 14(10.0) 1.56(0.74~3.27) 0.241
2 MR E G A 5(2.0) 6(4.3) 2.27(0.68~7.59) 0.183

Jify 4% L5 G 238(95.6) 131(93.6) 1
f 11(4.4) 9(6.4) 1.49(0.60~3.68) 0.391

i B RS % T 214(85.9) 124(88.6) 1
A 35(14.1) 16(11.4) 0.79(0.42~1.48) 0.462

i i J 249(100.0) 139(99.3) 1
A 0 1€0.7) 0(0.00~1Inf) 0.979

Jif BB AR EH 223(89.6) 131(93.6) 1
WLAR 12(4.8) 2(1.4) 0.28(0.06~1.29) 0.103
Bk 14(5.6) 7(5.0) 0.85(0.33~2.16) 0.735

fig LI %

JoF iy 52 35 ¥ 201(80.7) 109(77.9) 1
H 48(19.3) 31(22.1) 1.19€0.72~1.98) 0.500

it % L] 207(83.1) 129(92.1) 1
Ei 42(16.9) 11(7.9) 0.42(0.21~0.85) 0.015

EIRG & IFE KL G 240(96.4) 129(92.1) 1
A 9(3.6) 11(7.9) 2.27(0.92~5.63) 0.076

i T oS 204(81.9) 114(81.4) 1
fH 45(18.1) 26(18.6) 1.03(0.61~1.76) 0.903
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Table 3 Multivariateanalysis of maternal characteristics and their association with blood transfusion in postpartum hemorrhage

LD | B Wald X? OR(95%CI) P
ZEARER
LM T 1
L=35' —0.113 0.195 0.88(0.52~1.49) 0.622
HA 0.998 8.368 3.25(1.66~6.36) <0.001
I 2R 1 AE o 1
H 0.982 15.810 2.64(1.60~4.35) <<0.001
PR i AE P EE i P 1
H 2.491 5.047 3.12(1.12~5.28) 0.036
iFEENESE S
IX] ;P i I ¥ 1
Fe 1.191 4.984 2.55(1.19~4.63) 0.023
R A ¥ 1
A 1.324 6.139 1.98(1.02~3.82) 0.042
LN
ik 4 iR 1
EAi 0.505 2.306 1.48(0.92~2.02) 0.055
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