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Abstract; Objective To analyze the association between intraoperative blood transfusion and adverse perinatal out-
comes( a composite of maternal death, hepatic encephalopathy, etc) in patients with acute fatty liver of pregnancy
(AFLP) , identify independent risk factors for these outcomes, and develop and validate a risk prediction model for early i-
dentification of high-risk patients. Methods Clinical data of 56 AFLP patients admitted to our hospital from January 2008
to January 2025 were retrospectively analyzed. The chi-square test was used to compare the incidence of adverse perinatal
outcomes between the transfusion group and the non-transfusion group. Univariate and multivariate Firth-penalized logistic
regression analyses were performed to identify independent predictors of adverse outcomes. Based on the identified inde-
pendent risk factors, a combined prediction model was developed. Internal validation was performed using the Bootstrap
method (1 000 resamplings) to assess the model’s generalizability. Model performance was evaluated using receiver operat-

ing characteristic(ROC) curves and calibration curves. Finally, a nomogram for predicting adverse perinatal outcomes in
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AFLP was constructed. Results Overall, 57. 1% (32/56) of the patients received blood product transfusion during the ter-
mination of pregnancy. Multivariate Firth-penalized logistic regression analysis showed that, given the limited sample size,
intraoperative blood transfusion had no independent statistical effect on adverse outcomes ( OR=0. 812, 95%CI.0. 133 -
3.698, P=0.797). Mediation analysis also revealed no significant indirect effect. The independent risk factors were de-
creased preoperative fibrinogen (OR=14.062, 95%CI.2. 389-126. 656, P=0.003), pregnancy with infection (OR =
4.536, 95%CI.1.143-22. 107, P=0.031), and cesarean section (OR=8. 691, 95%CI.1.321-90. 081, P=0.023).
The combined prediction model achieved an AUC of 0. 881 (95% CI:0.793-0.969, P<0.001) , indicating good discrimi-
nation. At the optimal cut-off value, the sensitivity was 65. 6%, specificity 95. 8% , positive predictive value 95. 5%, and
negative predictive value 67. 6%. Internal validation by the Bootstrap method showed that the predictive model had good dis-
crimination and no obvious overfitting. The calibration curve demonstrated that the model’s predicted risk was consistent
with the actual observed risk. Based on this, an AFLP perinatal adverse outcome nomogram model was constructed. Con-
clusion Under the limited sample size of this study, no independent statistical effect of intraoperative blood product infu-
sion on adverse perinatal outcomes in AFLP patients was detected. A multivariate Firth-penalized logistic regression model
incorporating decreased preoperative fibrinogen, pregnancy with infection, and cesarean delivery demonstrated good discrimi-
nation and calibration. The derived nomogram may serve as an exploratory tool for early risk stratification and proactive inter-
vention.

Key words: acute fatty liver of pregnancy; intraoperative blood transfusion; infection complicating pregnancy ; fibrino-

- 735 -

gen; perinatal outcome; prediction model

U YRIH 2PERR I T (acute fatty liver of pregnan-
cy , AFLP ) J&— i 5% UL 4 e 068 39 265 e PR30, DA 28
PERT D) RE 08 N 224 B DI RER At o T ZERF Ak, i
i S N = O S D R B R 1 Ve IV
TR R R R BB i R e AR 2
AFLP 5 BAZ O AE T 20 M Sl i 1 =210, L AiTA
e L= BB 17 R AR A i A e A R S R0 D7
i S A o ) 7 Wy A B A B0 v R ER O 51 A AT
AR5 4 B RAE S, T EL A T B2 A )
REREAH LR G AR EE BAET-1Y L MR A B 1f A
(K 2 > AR5 B 5 1 B
RERRAS ) DTTRR ACHG i 1 B39 4 1 B A DGR R
2R AR

S 28 14 U (8 T B ) 2 AFLP BA Y
WAl A5 B TR 148 B, 8 H 2 B 1)
REMISCRF S IR, 2213 2 CHE B, MMk Rl
TE SN A IE AFLP AR S8 (T A
LA SRR BRI T BAS B OF
AR A AU, H AT A A A i I A S AN RLSORE | B e
VAT B S A R IR b AFLP B H AR
H i L PR BT Y R X SR R L ) RE A Y A XU
AZRE VAl (F I T A B 5 B N T /R
Y BB AN W25 Jm 2, 1l U R At 1 6
F IR ICNE , v AN T8 o T T X — I R, X
EA AR IR B E R, RECAH 8T
AFLP R RS B9 A BT SR T 4 1 i ke =
Xt MEHE AT 28 G0 #0 Hr D e PR B A1 XL B TR

e,

P, ARWFSY B Al i —AN 3% 5 =B B pr
RIATHRVS 55— B B 40 B Wi AFLP (835 R h
i 1.5 PR P R R 45 Ry =22 1) ) G BR AR AR, 28
Bromid IR HEENZHE NN, B3 58
AFLP [l = IR K45 = i S f B R &R, B R8T
B AE X — B ISP, SR BB T
IEIST SRS R R | 912540 e 75 44 d 9 3k — 4>
AT AU (5 A R 1 XU R A A AR
5% 516V 1 T e AFLP 15 o A S 1801 £
0, B R B B B0 1 ST A BT, A I PR R A — N XL
B AE F Ay 2 T M HESH AFLP £ 545 P ) B0 A%
e R B TR kR

1 #ZREHE

1.1 W4

AT FE R FH LB 43 A1 7 2%, WA 2008 4% 1
A #2025 4F 1 Az TABIFIHIZ A AFLP 195
BIgR, WRARIA S HEBR bR R, 2 56 151 58 2 Bl i
TERWFFERS G, AL S 4 1] 49 B, AR oR B —
A b e KB Ho ] < 159% , 5% 2k T8 X 5 R il &2
FHHRAGAN(MICE ) Zb3E  HE 34T 20 UAfikh, A
FRUEELHR #0124 AFLP, HEBRFRAE R 1) BRAAHT
R FBLE MBS 1 H T LA BR;2) 6125 >30%
B AS AT ;3) & I oA AT RS k™ HH 1)
RE 3 BB , SR ™ 0 i I s P i




« 736 - o [ i 2 2026 4F 6 H 5 39 555 6 ] Chin J Blood Transfusion Jun,2026,Vol. 39, No. 6

Je8 S SL RPN .
1.2 WFRR

i B e L T RGEMUER DL R BFREBORL: 1)
— M TORL  ALFRAE WS A BEZEE A a3 i
AR eIV i A IS S R R 7 I R R R
DL ROTERES JRy o 2) S5 595 2 R 4 A - 35 1L 1) RE - 5E
I 7 J5 B T6] (PT) | 3% Ak &8 40 B Il 35 Bl e
(APTT) BE ML) (TT) 2148 F I (Fib) Je [
BRAnEAL LUAE (INR) s IF DI fig . 45 PR 5% 240l ( ALT) |
ARG (AST)  BHLT R (TBIL)  HEEHAa £
(DBIL) |Ja]#2H4T % (IBIL) | L2 ( BA) & & M
(Alb) ; I & #. 140 B 1T % (WBC) | I 41 2 [
(Hb) L4 AL (Het) Kol /MH 4L (PLT) ;5
Uit IRER A (BUN) 5LEF (Cre) 53) A A R4S
Jay 2 7 e R H I FE P B L TR HICME I A P BE i
(DIC) \Z &4 EUIREREATLE G 1E (MODS) JAET,
1.3 & XS5 ERE

1) AN B 45 R g SCq [ ™ 300 % 28 < P o
DIC \MODS j*Ja'B 45 = J1 .77 J5 i il i =500 mL
T 1 a2 R E SO E R I R AR R
ghJmy, 2) fEiRG IR E L HR A I A T 72 /)
B (G =0F ) K& AE, Zm R SR Y2 02 1
YL W IRG I IR G2 W B DL D b U sk
TG SRR ARAE | S50 %= sl R A R Y H
R, AR BE R 2R A IE IR
R BRYLHEAT E LT, 3) S AR AR R
S3 W R R A 42 2o M R & (RBC L3 (PLT
P UUTE A — P al 22 B ) S v 23 b fay if 26 F1K g
e,
1.4 IGPREEE = FabnE L

HREA e 52 9 %8 2 (YU [l A7 8 L. 1) PT
B . >14.5 5;2) TT FEK . >21 s;3) APTT #E K,
>43 s;4) Fib F#K . <2 o/L;5) ALT JHE . >40 U/L;
6)AST J1 . >45 U/L;7) Alb F&1%: <35 g/L;8)
DBIL J}& :>6 pmol/L;9) IBIL J} & :>16 pmol/L;
10) TBIL F} %5 : >20 pmol/L; 11) PLT F&f: <125x
10°/1.;12) Cre J1E :>133 pumol/L;13) BUN JH& . >
7.5 mmol/L; 14) BA Jt & :>51 pmol/L; 15) Ifil B
(GLU) &% : <3.9 mmol/L,
1.5 it atr

1) CHRATHIT < WA A i il 55 B = AN ) 46
AR, SR FH SPSS 27. 0 B 5E i, R X K
55 LA i 1 2 55 A B Il 2 4 2RO UGG R ) &
Az THECRORE A He) il g AR A 0 2

BB AR IE XP LM IE X* 5 Fisher A% A
Rk, FFE RS TR GRS R bR 22 (x
) 7N ZH ] O BCR IS FEA ¢ K305 JE RS )
A BERHL TP A2 (DU A [M(QR) ] 3R, 2R
Mann-Whitney U £ %0, 2) 5 W K R 70 #r: >k H
SPSS B AFHEATFAIR 2 Logistic [BIH4MT ;>R R 4.
4. 3 BAFFEAT Firth ZE57 Logistic [IH 4341, R H
Jamovi 2. 6. 45 ( BREUE) Medmod FER  Mediation I
AE ) 2 A A e IR b AR D PR A AR X T ST 4G
JR AR . 3) SR R 4. 4. 3 FEAT ] )5 0 A5
RURE it S PP Al B 32 O B B T readx] K
dplyr £, FIEREA A R H T 6B A7 75 58 42 43 15,
K H logistf W4T Firth Z&57 Logistic [H11H, LA car
LI vif () RO A AR B )T Oy 2 I K A T
(generalized variance inflation factor, GVIF ) , GVIF
KT 5 MERAFAE ™ d SR 2P (0 4 Wb o, AL IX
I3 L2 TARFAE T T A (AUC) P4,
it pROC f12: 1] ROC Hii £k 115 AUC K JH: 95%
B IX ], 2K H DeLong J A0 Z #6564 Wr AUC
ERRERE T 0.5, BA PRI EE R H Bootstrap
(1 000 HCRFE) , TP 270134 AUC AR UL {E
KA IEJG AUC, FELA ggplot2 Z:415F-1 ROC Hi £k &
SWEAEZT . M UEJE K ] Hosmer-Lemeshow Il &
PLREERE S, 4T ggplot2 2 il £ HEHLT E 5 loess -
W4, RIS rms A3, A OLS PARERL Ry B fil Jf 4%
ek Firth ZE, A4 E 51 4 12 LA B R s JRURS: Tt
4) BUMKELR , P<0. 05 Ry 25 5 Geit*# 2 3L,

2 #R

2.1 AFLP SBFFELZRIG PREFIE 5 50 6015 00 L 4%

PR E AE AT IR AR 28 A L AR AR R
e ASRE R Qi A TE e AR ) B DI R AE (4T
BRI I He B R ) A 5 T 25 e B GRE E X
(F 1), X MJE 2 AR T F 2 I IR
FIAT o LA

SR, 59 175 7™ R B8 AN I PR i 50 AP S Fry 1 2
REEAFAE 0 2 25 5 0 W o R a2 R85 1) 3
A B 5 (96. 9% vs 58.3%, P=0.001) , HHI 7 1H
FoA B8 (62. 5% ws 33.3%, P=0.031), Ri& Al
AES 4L B E R ST, 75 2 ) B = G 4k 4T
5 J5 2 W o] BB L /R 00 7 10 78 B X AFLP 33X 28 2UE
B, AR BRAR A BE ) S R R A TSR],



i L 2 A 2026 4F 6 H %R 39 58 6 ] Chin J Blood Transfusion Jun,2026, Vol. 39, No. 6 -+ 737 -

R 1 AFLP 2EEKIGREIS 9151550 L E
Table 1
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Comparison of baseline clinical characteristics
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Table 2 Comparison of preoperative disease severity be-

xxs/n( %)/ xxs/n( %)/ Mann- P
M(Q25,Q75) M(Q25,Q75) Whitney U
S IRATIR 30.31+5.52  30.17£5.48  0.098  0.922
(%)
Van ey 36.10+2.27 36.86+1.75 1.352  0.182
()
B KRB 12.50 9.50 1.527  0.127
(d) (9.25-19.75) (8.00-14.00)
Gk
o= 20(62.5) 8(33.3) 4.667 0.031
ST =X
HEPEAE T 31(96.9) 14(58.3) 10.580 0. 001
faLEH
i 23(71.9) 22(91.7) 2.265 0.132
WG 9(28.1) 2(8.3) 2.265 0.132
A LAk 2502.55+ 2 751. 10+ 1.197  0.237
H(g) 834.61 670. 56
I R
WALEAER  26(81.3) 15(62.5) 2.459  0.138
196 8(25.0) 4(16.7) 0.566  0.525
RN 13(40.6) 9(37.5) 0.056  1.000
nX - 12(37.5) 9(37.5) 0.000  1.000
Bz 15(46.9) 10(41.7) 0.151  0.789
HIH 12(37.5) 9(37.5) 0.000  1.000
%= 1(3.1) 2(8.3) 0.066  0.797
IR 7(21.9) 6(25.0) 0.075  1.000
[SEBi=RTAII 3(9.4) 4(16.7) 0.167  0.683
IS 3 3 T 1(3.1) 4(16.7) 1.652  0.199
It K AE
HIRMIRIE  4(12.5) 6(25) 0.733  0.392
WEIRMIMEIRR  8(25.0) 2(8.3) 1.585  0.208

tween patients with and without intraoperative transfusion

i i 2H i 1M 20

(n=32) (n=24) X2 P

n(%) n(%)
ARHT GLU P& 11(34.4)  5(20.8) 1.232  0.373
AHi BA T+ 18(58.1)  11(45.8) 0.812  0.422
ARHTFT L 11(34.4)  5(20.8) 1.232  0.373
ARHT PLT B 14(43.8) 6(25.0) 2.100 0.171
A Fib B 20(90.6)  14(58.3)  8.023  0.005
ARHT APTT #E K 25(78.1)  13(54.2)  3.609  0.057
AH TT IEK 25(78.1)  15(62.5) 1.641  0.241
ARH PT ZE K 27(84.4)  15(62.5)  3.500  0.117
ARHET ALT THE5 31(96.9)  22(91.7) 0.734  0.571
KA AST T3 32(100)  22(91.7)  2.765  0.179
AT TBIL F1&5 31(96.9)  23(95.8)  0.043 1. 000
AHT IBIL T} 21(65.6)  6(25.0)  9.065  0.003
KW DBIL 715 31(96.9) 24(100) 0.764 1. 000
ARG Alb AR 26(81.3)  20(83.3)  0.041 1. 000
AHf Cre 155 18(56.3)  14(58.3)  0.024  1.000
AH BUN T 9(28.1) 4(16.7) 1.010  0.358
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Table 3 Comparison of postpartum adverse outcomes among patients with AFLP

il (n=32) REilML (n=24)

n( %) (%) (%) OR 95% CI X2 P
Safk 32(57.1) 23(71.9) 9(37.5) 4.259 1.376-13. 184 6.617 0.010
7= J5 T A 3(5.4) 2(6.3) 1(4.2) 1.533 0.131-17. 968 1. 000 1. 000
72J& DIC 5(8.9) 4(12.5) 1(4.2) 1.571 0.263-9. 383 0. 004 0. 950
725 MODS 4(7.1) 4(12.5) 0(0.0) 1.621 0.203
FIEEgZ 27(48.2) 21(65.6) 6(25.0) 5.727 1.765-18. 587 9. 065 0. 003
PG HIMEE>500 mL 17(30.4) 13(40.6) 4(16.7) 3.421 0.947-12. 361 3.723 0.054
BEIETS 1(1.8) 1(3.1) 0(0.0) 0. 000 1. 000

* FRIZIEFRAL ) FLEL P<0. 055 # = FRiZF8hRH ] L 4e P<0. 01,
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Table 4 Subgroup analysis of different transfusion modes
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BB AR EE NS

(n=56) (%) P
TR A 10 98 24(42.9) 9(28.1) 0.010
AT — IR A 32(57.1) 23(71.9) 0.010
AU e 1 2% 11(19.6) 6(18.8) 0.563
V& RERESTAT 1(1.8) 0(0.0) 1. 000
[ A4 i I R R DT ™ 17(30.4) 14(43.8) 0. 004
[ R4 I3 5 Fib il 71 3(5.4) 3(9.4) 0.075

* FRIZIEFRALIE] LA P<0. 05 #+ FRiZI5brdlin] lLEL P<0.01,

R5 BHRERZEHWAFLP EFHAREREERE

2.4 HHRAHT AFLP (5 B R R 5 R Y Tl
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It LR F logistic MIIH 3T AT 4 4~ 5
AFLP [ P= R 45 R TE M SC IR R, 40 B« )
P5(P=0.009) GEUR IR (P =0.005) AT
Fib BER(P=0.002) A Hg i il & (P=0.012)
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Table 5 Univariate analysis of potential factors for adverse outcomes of AFLP

B SE WaldX? OR(95%CI) P
VPIR(ZE% . 45710) 0.292 0.542 0.291 1.339(0. 463-3.872) 0. 590
MHGIEIR (S5 R 1. 460 0.837 3.043 4.304(0.835-22.187) 0.081
JRILEES (2% . 20) -0.932 0.578 2.594 0.394(0.127-1.224) 0.107
B=(5% /) 0.310 0. 557 0.310 1.364(0. 458-4.061) 0.577
HE (B0 2.197 0. 843 6.789 9.000( 1. 724-46.994) 0. 009
HEER(S%./) -0.963 0. 662 2.114 0.382(0.104-1.398) 0. 146
& (&% .4) -0.799 0. 662 1. 456 0.450(0. 123-1. 647) 0.228
TN (BFH R -0.788 0.559 1.992 0.455(0.152-1.359) 0.158
Mgk (Z% . 45) -0.938 0.567 2.740 0.391(0.129-1. 188) 0. 098
BHELZ (5% .4) -0.084 0.543 0.024 0.919(0.317-2. 664) 0.877
MR (2% . ) 0.671 0.674 0.991 1.957(0.522-7.335) 0.320
WIH (5% . ) 0. 636 0.573 1.231 1.889(0.614-5.810) 0.267
(5%, %) -1.036 1.256 0. 680 0.355(0.030-4. 161) 0. 409
Il R B
B3I (&% . 1) 0. 000 0.816 0. 000 1.000( 0. 202-4. 955) 1.000
BRI (2% . 7/) -0.762 0.956 0. 635 0.467(0.072-3. 040) 0.425
TR I (B . ) 0.673 0.751 0. 803 1.960( 0. 450-8. 539) 0.370
LRI IR (S5 . ) -0. 847 0.713 1.413 0.429(0.106-1.732) 0.234
TRE IR (B%.F) 1.631 0.585 7.780 5.111(1.624-16.083) 0. 005
72 I I 3K A R 5.823 0.121
KIAT IS BB (S5 )
1~3 YR 3 A4 0. 405 0.842 0.232 1.500(0.288-7.807) 0. 630
4~7 YL B e 0.811 0. 697 1.353 2.250(0.574-8.824) 0.245
=8 MK 2.110 0.894 5.572 8.250( 1.430-47.581) 0.018
REGE (S . 1) 0.310 0. 606 0.262 1.364(0.415-4.475) 0. 609
ARHT PLT B (5% . 5) 0. 847 0.591 2.056 2.333(0.733-7.430) 0.152
REGTT K (S5 . 1) 1.130 0.614 3.390 3.095(0.930-10. 305) 0. 066
ARHPT K (S5 . ) 1.176 0. 644 3.332 3.240(0.917-11. 449) 0. 068
ARHT APTT K (S5 . 5) 1.106 0.592 3.488 3.022(0.947-9. 646) 0.062
RETLFLEE A EFER ™ (2% . ) 2.541 0.837 9.208 12. 692(2. 459-65. 509) 0. 002
AT TBIL FH (2% . 45) 0.298 1.441 0.043 1. 348(0. 080-22. 698) 0.836
AW IBIL T (2% . 7)) 0. 462 0.545 0.718 1.587(0.545-4.616) 0.397
AHI Cre FHE (Z% . 5) 0.511 0.548 0. 870 1.667(0.570-4. 876) 0.351
ARHT Glu FK(S% . /) 0. 688 0. 625 1.211 1.990(0.584-6.781) 0.271
ARHT Alb AR (Z% . 1) 0. 847 0.713 1.413 2.333(0.577-9.432) 0.234
ARHI BUN FHR(Z% . &) 0.671 0. 674 0.991 1.957(0.522-7.335) 0.320
AT BA TR (ZH . K) -0. 401 0.548 0.535 0.670(0.229-1.961) 0. 465
RATALT FHm (5% . 4) -0.427 1.256 0.116 0.652(0.056-7. 642) 0.734
AR AST FH# (5% . 15) 0.298 1.441 0.043 1.348(0.080-22. 698) 0. 836
KIG 1 RS2 (5% . /) -0.762 0.572 1.775 0.467(0.152-1.432) 0.183
B2 4 h N IETIR(S3% . /) 0.125 0.541 0. 054 1.133(0.393-3.269) 0.817
g 24 h WA ILIBIR (5% . 7/) 1. 609 0. 869 3.428 5.000(0.910-27. 470) 0. 064
A L (2% ) 1.449 0.577 6.318 4.259(1.376-13. 184) 0.012

TR BR =5 MBI N2 oy it AR — iy e it
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2.5 RHIZASHE Firth 757 logistic [MIJHH N7 AFLP
Bl 7= AN R 485 iy 00 A5 7Y

DL AFLP fBE J& & & A B = BN R45 R 7E
A4t R H Firth 7551 logistic [, 20 A HLH 2K 45
M 22 58 GoiT2F R LY 4 A A A8 i, e A T A
AU A 3 > 1 A8 o RETEF 458 H R FEAR (OR =
14.062,95%CI:2. 389-126. 656, P=0. 003 ) . 41z
BIFEY (OR=4. 536,95%CI; 1. 143-22. 107, P =

0. 031) . #| % 7 (OR = 8. 691, 95% CI. 1. 321 -
90.081,P=0.023) , ARWFFEFEAR T, KHekE HA
HRE AT AFLP [ P= 308 |45 J5) (4 57 e 1 F 2430
N (OR=0.812,P=0.797) , ¥/~ A v 3 ifin il s
AIREQC RS M E R RIS . &0, T
H AR GVIF (YR A 1. 33 ~ 1. 64, #4530 {% T
1B, W45 1 AR St [A) AN FEAE 75 2 A 33 ) SR 2k ) Rt
(%6).

&R 6 T2 Firth #ET] logistic [B3Z T #) AFLP B~ Hi R R & Bl

Table 6 Multivariable Firth penalized logistic regression model for predicting adverse perinatal outcomes in AFLP

B SE SR HE X? OR 95%Cl P GVIF
NI A 1 2.643 0.948 9.112 14.062  2.389-126.656  0.003 1. 630
YR IT Y, = 1.512 0.705 4. 647 4.536 1.143-22.107 0.031 1.578
FE P 2.162 1. 000 5.155 8. 691 1.321-90. 081 0.023 1.332
AR FF A I -0.208 0.783 0. 066 0.812 0.133-3. 698 0.797 1.637

* FORZARFRALI FLAR P<0. 055 + » FRRZIEIRALIE] L4 P<0.01,
2.6 ffi F Mediation M4 A5 78 3 Ap A v iy it X6
AFLP [ A RL45 Ry 52

VAR I £ 4 45 1 DA | AR IR & ORI e e
FEr I AR R (X)), AR AP YRR R
AR (M), Bl AN RE5 R 1 o R AR 6 (Y) #Ear
ROV G5 RR AR TEA IREEA R T,
3 AN 7 A B PR 3R ek AR e T I R
ZE P IA R P IS R 45 )R (ACME X0 P {5 34>0.
05) (W),
x7 {ER Mediation 745 B 53 47 A o 55 iE M G 3T
AFLP B #A R &R0
Table 7 Impact of intraoperative blood product infusion

on perinatal adverse outcomes of AFLP using the Mediation

model
Estimate SE 95%°Cl VA P

ARHA Fib FEAK
TE 0.396 0.101 0.198-0.594 3.92 <0.001
ACME 0.073 0.045 -0.014-0.160 1.64 0.102
ADE 0.323 0.104 0.220-0.526 3.11 0.002

TR IR
TE 0. 385 0.124 0.142-0.628 3.109 0.002
ACME 0.013 0.046 -0.076-0.103 2.292 0.770
ADE 0.372 0.132 0.114-0.631 2.821 0.005

i

TE 0.312 0.109 0.095-0.531 2.85 0.004
ACME 0.108 0.058 0.018-0.255 1.86 0.063
ADE 0.204 0.097 0.013-0.392 2.1 0.036

W BN (TE) X XY I RN ; 0V (ADE) « X At M B
XY ARSI 5 (BIE80 (ACME) X JEid M 4T Y =R 520,

2.7 AFLP H= IR K45 & PmAs 5 (s RE DAk
DIFINAE AR 0. 5 S F 5 B, AR AUC K/
PEAGRARLX A3, Firth ZE57] logistic [B] 5 ¥ 455
XA BE Ay B B 3 A4S A AR B I A A (AUC =
0.881,95% C1.0. 793-0. 969, P<0. 001) . %% 7
(AUC=0. 656,95% C1.0. 549-0. 764, P =0.002) .

ARATEF 4 1 R AR ( AUC = 0. 698,95%C1 ;0. 588
-0. 808, P<0.001) IFIRA I (AUC = 0. 693,
959%CI ;0. 568-0.817,P=0.001) , S HIAI Y AUC
BEE T PIEEb (B 1), BRGBAIT AFLP
B IS L 435 S sl B B AT, X6 7 14) e R 0 B 45 L
70.615, BLAF REE N 65. 6% , 4557 H 95. 8%,
FH A FNE 95. 5% , FITETNI{E 67. 6%

1.0
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it
B
mw
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E
Figure 1 ROC curve for evaluating the discrimination a-
bility of the Firth penalized logistic regression prediction
model
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Figure 2 Average ROC curve and confidence band of the
model using Bootstrap
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Figure 3 Calibration curve of the Firth penalized logistic

regression model
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SRIIAGEE T AFLP Fil ™ AN R 25 Jay 7 91 2 &1 A Y
(K4),

3 itig

AT 30 3k 7 B 4 A 56 f51] AFLP 52 (1 1If
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JRZ A ZR  AFLP [ ™= AN ) 45 Jmy 1l 57 s 16
B IR 28 PR G () JE T R B 4T 4 B R
IR AR I B 7 g XU RO A A,
KIANT 55— AFLP BE AP S F = AR
S5 JRAEAE DRI s {H A2 B A St B, A A 00 210 A v Ay
XA B 25 Jy W ST Ge 1273800 (OR = 0. 812,95%
CI.0.133-3.698,P=0.797) ; /RN 43 W aR A &
PR A PRI BN 3 28—, i AR A& 4 2 1 R
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Figure 4 Nomogram model for predicting perioperative

adverse outcomes of AFLP

ABFFE AR G LAY AFLP G825 HC ™
WA RES R KR RE R T AR I R 50T
U i 7 7 4 1 A TS R A AR AR A R
T, 3 B SR AN RESS [A) T AR A . AP STt —
A A B, R e i 2H R AR B SR B B
H LT YR R PRI R R IBLL R T (R 2) , H
i 2 B A 2R (V5 AL S (U0 IR S v DT
UE) R B A R s (R 4), ML EARE
7 AR AS B 5 6 T B S, HOR i i
RIEAEE a1 S5 2%, W5 kB, "5 AFLP &
FHH PR I T AR R IR
LA PR TTE A5 LT ) it D)1 40 T S8 8 R A o i |
PR B R hdz A GBI L L, AR
AFLP [l A R25 J5 B4 U DR ot m] B3 3K
R R MR, HASCT AFLP AR g b
i 5 L 1 285 R O R W R S AR AT R AR 5T
B AEX X — 2 S AT 98 S TR AR R

AWFFE It £ H & Firth #&51] Logistic [543
B SR W RTEA R FEREA BN | R BEAR H AR v



i L 2 A 2026 4F 6 H %R 39 58 6 ] Chin J Blood Transfusion Jun,2026, Vol. 39, No. 6 + 741 -

I} L= HAAS R 25 Js A S G b2 800, [RIR, 38
AR A Ay i I i AR TR A A8 5 (M), Bl
WA RS R VR R A 2 (Y) AT TR A 300 43
PR AR & B0 4 2 09 (R B 8 0 (R 7) o b — 240t
BRI ARFTLT 48 5 (Fib) FRAR R & T 5
FIE 770 AFLP [P R R 45 s (it Sr fa s TR
Fib 18 0 e G B 1) 25 0 8 1, AL AR B8 1 3
HROCHE R BT, Fib KO E R R B e T
AFLP B FFIEA D BE T B -5 5E 1l ) BE B A, Bl
R ERETEJE A AR R R g
AFLP S 8 v D00 ] e 473 8 ik 2 - T )™ 1) SR £
—J7 T, AFLP (835 0] X JH N B 20 i 1) fig 52 450 =
b IR, 5 T R IRGY ; o) — 5 SR el ]
REAE 175 DRI 4 B S8 RE SN, i — 20 fin & JHF 46t 4
SN ZETL, BN, RG220 AFLP B35 il
Ja RIS SRR R 02 R BT AR A A Rk
T, AFLP £8 35 R rh i il 75 oK w0k« 7
58 10 - SRR R A A 17 R I R D5 )2 T 1Y
—ANERREE, L, fEfk AFLP £ 35 [ 7= 30 1) Bk
2y e/ 3 SRR s Bl 45 SR o Tk s B
HAF B R AR 2 E Firth 757 Logis-
tic [1E 43 AT v, R o i 5O R 45 R 19 S 156 7 1]
J1 (OR=0.812) fHH: 95% &5 X Ja] 5 B ) K H.
£ 1(95%CI:0. 133-3. 698, P=0.797) , &/~ 1tk
A S A TR AR T . BT AR A R FEAR
s, ANEURE I SUIELAR 152 R B ot ) < DRI RLN R
2 AR i I 2 RR AR VR I ) B R A B (R
2) S B R R A3 BT e i B DG, AT X — 5 ]
S S RE VA PR < 3 N TR 2 —— B 2 AR A
RIFEARZIE T 8 BEAR DG 1Y “ ARG £F 4 85 R AR 45
J L 1 P R B () AR S, R HR I 2 SR R
S ORHRH T P st B TR A il R, AR
25 TR R 7 SR A 5 VA i ot 99 s 20 o AR
o3 B I T R R TR A5
P AR HIT £ G- 8 1 A AT ik G I S ey
FERYEERY Firth 557 Logistic ]9 4 7 A B & 8 bi
(1 AUC 535 & T4 B Ie b5 (& 1), ZEARHES b
R R X5 B, BRABIALTN AFLP [B™
WIAS B 45 J5 250 RE B AR i X Ny e R 20 B 48 B0k
0. 615, LI REE K 65. 6% , F5-5F K 95. 8%, [
PEFIAE 95. 5% , B BUNE 67. 6% . Rt —L3F
fliRE Az AL BE 71, K H Bootstrap 2% (1 000 ¥X 5 >R
FE) AT PIERIGAIE , 285 L R | SR AR AR [X 43 B B 4T

HARHBAEHIE . FTF Firth 28572 48 [0 HBCA T
DSR2 R o 2 (BT 3) 4 v i 4 e 5 2
LEPAXSFALR  loess “F- 1 20 5 BUAH LR e, S /s 6t
RTINS 5 55 o 000 XL 6 2 AT A e ) — B
BT FRGUR AW T AFLP AN R 45
JRI L RISEAY | Sl RS0 5 £ A8 O St
FITHERAHRRIE TR X TR N fEH—
e L PRUSS:— L7 A R 85 oy XU v P PE R AIE 17
SR I PR A BRI it T AT AT S 107 15 3 22 22 B A
(MDT) | Ttk M A4 56 0 5 AL | il 72 1A A 35 1L
PTG T 7 S g I i R M AP, AT RE X 2
% AFLP [ R P B 25 Jm AT B R Ak

fH2, AT NIRRT T A T R Rk,
G, A ST T 1m] B B b B AN R Sk A
FEAE R A, L3 53 v 78 TN A2 i (A0 R AE AR A
Yy 5 E AR AR Y SRR SE ) R T,
Toi 5 A HEBR T A AR B IR 24 R | PR HET))
it B REPERT SRS . O, REAR AR X/ (n =
56) A BRI FEA & 7] BE M G2 13 5S4
FETERIRSBRPE , 120, 5T AR o e RS AR (G L8
IFRAE) TR )R WoR Ge it 22 5, T RE 2 HL LT
Ze 5 WA REPIAEAS A T AR BEAS H o A8 T
LR 22 Bootstrap PN 5 I {7 X 43 B B 4 H R B
G (E R A S S0 IE T AR A 5 3 1 5 A
HEVEFTREAFAESZBR . AR ST N 1 5 KFEA & |
WA Z AR NS AR , I R R 22 oL BA
B0 305 1 S5 2 T TN ASE 2 1415 5 1

Lk BRI AW ES RN AFLP 85 AR P
L5 L AN R 25 Ry ) IR, 2 s e 1 S e 1,
PR G E PR JE T 2R AR A IR
ARG  EE PR SRR Al R AR Tt
AFLP A RES R At TR R IE TR A B T
3l AFLP il PRAS BRI RS AL 7 ik e

F 25 9 2235 B/ Conflict of Interests

i AR 43 B R A EA R R

£ 32 it # & %0 1% [F =/Ethics Approval and Patient/Donor
Consent

AFRBITRI FTARERCEER 2ME(FHFT . LL-
KY-2024051-04) ; A F 5 ©UBUE 247 %o 40t B &

{£%& S1k/ Authors’ Contribution

SRAEF AR IR S TRE KB KB
KRBT RAW TS AE L R, Tk
& 005 ARSI P00 ;554  BFSAE S b W M A,



- 742 -

—
—

]

(2]

(3]

(9]

[10]

[11]

o [ i 2 2026 4F 6 H 5 39 555 6 ] Chin J Blood Transfusion Jun,2026,Vol. 39, No. 6

[ &% 3CHk]

MORRISON M A, CHUNG Y, HENEGHAN M A. Man-
aging hepatic complications of pregnancy : practical strat-
egies for clinicians[ J]. BMJ Open Gastroenterol, 2022,
9:e000624.

DWIVEDI S, RUNMEI M. Retrospective study of seven
cases with acute Fatty liver of pregnancy[ J]. ISRN Ob-
stet Gynecol, 2013, 2013.730569.

AHMED K T, ALMASHHRAWI A A, RAHMAN R N,
et al. Liver diseases in pregnancy: diseases unique to
pregnancy[ J]. World J Gastroenterol, 2013, 19(43)
7639-7646.

LISMAN T, BERNAL W. Hemostatic issues inpregnan-
cy-related liver disease [ J]. Thromb Res, 2017, 151
(Suppl ) 1.878-S81.

BIANCHINI M, DE PIETRI L, VILLA E. Coagulopathy
in liver diseases: complication or therapy[J]. Dig Dis,
2014, 32(5) :609-614.

HREEAE, R, R, . AEURI S T I
PRAFFAE B /b 1M 3% 8 45 (4 T30 R 3R O3 A —— B vl
BITHSRIAE 1], T EHRIEF AR, 2025,
17(9) .82-87.

DENG G H, LONG X Y, ZHOU H X, et al. Clinical
features of acute fatty liver of pregnancy and predictors
for reducing plasma exchange—a single-center decision
optimization study [ J]. Chin J Fam Plann Gynecol,
2025, 17(9) .82-87.

KNIGHT M, NELSON-PIERCY C, KURINCZUK ] J, et
al. A prospective national study of acute fatty liver of
pregnancy in the UK[ J]. Gut, 2008, 57(7) :951-956.
HARER 2 2 I B2 o 2 B ar L. RN e
Ui I A BHLAE R (2022) [ 0] I A BF RELAG 24% Ak
2022, 38(4) :776-783.

Obstetrics Subgroup, Chinese Society of Obstetrics and
Gynecology, Chinese Medical Association. Clinical man-
agement guidelines for acute fatty liver of pregnancy in
China (2022)[J]. Chin J Clin Hepatol, 2022, 38(4) .
776-783.

FORKIN K T, COLQUHOUN D A, NEMERGUT E C,
et al. The coagulation profile of end-stage liver disease
and considerations for intraoperative management [ J ].
Anesth Analg, 2018, 126(1) ;46-61.

ROBERTS L N, BERNAL W. Management of bleeding
and thrombosis in critically ill patients with liver disease

[J]. Semin Thromb Hemost, 2015, 41(5) :520-526.
MONCHARMONT P, BARDAY G, MEYER F, et al.

[12]

[14]

[15]

[17]

[20]

Adverse transfusion reactions in patients with liver dis-
ease[ J|. Transfus Med, 2018, 28(4) :331-332.
LISMAN T, PORTE R J. Value of preoperative hemosta-
sis testing in patients with liver disease for perioperative
hemostatic management[ J]. Anesthesiology, 2017, 126
(2):338-344.
TERRAULT N A, WILLIAMSON C. Pregnancy-associat-
ed liver diseases[ J]. Gastroenterology, 2022, 163(1) .
97-117.
MASSICOTTE L, SASSINE M P, LENIS S, et al. Sur-
vival rate changes with transfusion of blood products dur-
ing liver transplantation[ J]. Can J Anaesth, 2005, 52
(2).148-155.
VAMVAKAS E C, BLAJCHMAN M A. Transfusion-re-
lated mortality: the ongoing risks of allogeneic blood
transfusion and the available strategies for their preven-
tion[ J]. Blood, 2009, 113(15) :3406-3417.
BENSON A B, BURTON J R, AUSTIN G L, et al. Dif-
ferential effects of plasma and red blood cell transfusions
on acute lung injury and infection risk following liver
transplantation[ J]. Liver Transpl 2011, 17(2) ;149-158.
NELSON D B, BYRNE J J, CUNNINGHAM F G. Acute
fatty liver of pregnancy[ J]. Obstet Gynecol, 2021, 137
(3):535-546.
PAN X, CHU R, QIAO X, et al. Association of adverse
perinatal outcomes with blood components transfusion in
patients with acute fatty liver of pregnancy [J]. Int J
Womens Health, 2025, 17.21-32.
LISMAN T, BAKHTIARI K, ADELMEIJER ], et al.
Intact thrombin generation and decreased fibrinolytic ca-
pacity in patients with acute liver injury or acute liver fail-
ure[ J]. J Thromb Haemost, 2012, 10(7) :1312-1319.
HREELE, FNIEAE, EFHPE, 55 GEURI RN T R
F AL BEIS ()52 0 R A S s s gt s [ )],
HiimAsa, 2024, 37(4) :431-438.
DENG G H, SUN Y C, WANG L P. Analysis on factors
influencing the length of hospital stay of the AFLP pa-
tients and the establishment of prediction model [ J].
Chin J Blood Transfusion, 2024, 37(4) ;431-438.
frmte, WA, TR, % ik avENs T
BETA G R GRS (T
fR), 2021, 13(2):52-57.
FU L H, CAO Y J, WANG X J. Risk factors of the cure
time of patients with acute fatty liver of pregnancy[]J].
Chin J Liver Dis( Electron Ed) , 2021, 13(2) :52-57.
(2026-05-10 ki ,05-20 & [l ,05-28 H1k0)

ARG R



