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Purpose: To investigate the rare obstetric emergency with no specific treatments called acute fatty liver of pregnancy. The primary
objective was to evaluate association of adverse perinatal outcomes with blood components transfusion. While the secondary objective
focused on further establishing the predictive risk factors for adverse perinatal outcomes.

Participants and Methods: This retrospective cohort study included patients, who diagnosed with acute fatty liver of pregnancy
without hepatic/malignant diseases in Qilu Hospital of Shandong University over 12-year period (collected 2007-2019, aged 20—
41lyears). Chi-square test was used to explore the relevance between blood transfusion therapy and adverse perinatal outcomes.
Meanwhile, logistic regression analysis was performed to identify predictive risk factors.

Results: Of 146 patients, 26 (26/146, 17.8%) received prenatal blood transfusions. These patients had reduced gestational ages and
exhibited more severe clinical symptoms. The association between blood transfusion and adverse maternal outcomes yielded a P value
of 0.044, while the association with fetal outcomes was highly significant (P<0.001). Multivariate logistic regression analysis
identified seven high-risk factors for maternal outcomes and six for fetal outcomes, all demonstrating strong discriminatory capacity.
Conclusion: Blood component transfusion may serve as a marker of disease severity. Prompt identification of patients with high-risk

factors is crucial to improve maternal and fetal outcomes.

Plain Language Summary: This retrospective study evaluated 146 patients with acute fatty liver of pregnancy and 172 fetuses to
determine the effectiveness of blood transfusion therapy and identify predictive risk factors for adverse outcomes. Dr. Li’s and Zhang’s
team found that patients who received blood transfusions exhibited more severe symptoms. Seven high-risk factors for maternal
outcomes and six for fetal outcomes were identified. Blood transfusion therapy may act as an early indicator of disease severity,
requiring immediate intervention for both mothers and fetuses with high-risk factors.
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Introduction
Acute fatty liver of pregnancy (AFLP) is a rare yet potentially life-threatening condition unique to pregnancy. Its
estimated incidence ranges between 1 in 900 and 1 in 20,000 deliveries.' > Despite advances in obstetric care reducing
mortality rates,* AFLP continues to cause significant adverse perinatal outcomes for both mothers and fetuses.

AFLP is characterized by the accumulation of microvascular fat droplets in hepatocytes, leading to liver injury or
failure.” The liver plays a critical role in synthesizing coagulation factors,® and patients with liver disease frequently
suffer from coagulation disorders, increasing their risk of severe bleeding and related complications.® Traditionally,

transfusions of fresh frozen plasma and other blood components have been used to address these coagulation issues.’
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However, emerging evidence suggests that blood component transfusion carries potential risks, including adverse
reactions.® We are facing the same condition, the precise relationship between blood transfusion and perinatal outcomes
remains unclear, particularly in pregnancy-related liver diseases like AFLP.

Given the rarity of pregnancy-related liver diseases, the complexity of pregnancy, and the frequent need for
cesarean delivery in AFLP cases, blood transfusion is often considered a necessary intervention.'® This therapy is
widely used to manage coagulopathy associated with AFLP, yet its impact on maternal and fetal outcomes remains
uncertain. Therefore, this retrospective cohort study was designed to investigate the association between blood
component transfusion and adverse perinatal outcomes, aiming to improve the scientific understanding and clinical
management of AFLP.

Materials and Methods

Diagnosis

All patients were diagnosed using the Swansea criteria'' and the AFLP-triad,'* which includes clinical manifestations,
abnormal laboratory findings, common complications and accessory examinations (Table 1). Diagnosis required at least
three of these criteria.

Patient Information

The research procedure is summarized in Figure 1. Medical records were used to collect patient information on
gestational age (GA), clinical manifestations, etc (Table 2), with detailed abnormal laboratory results provided in
Table S1.

Table | Diagnostic Criteria

(a) Swansea criteria

Clinical manifestations Vomiting

Abdominal pain

Polydipsia/polyuria

Encephalopathy

Abnormal laboratory findings | Elevated bilirubin

Hypoglycaemia

Elevated urate

Elevated transaminases

Elevated ammonia

Common complications Leucocytosis

Renal impairment

Coagulopathy

Accessory examinations Microvesicular steatosis on liver biopsy

Ascites or bright liver on ultrasound scan

(Continued)
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Table | (Continued).

(b) AFLP-triad

Symptoms Nausea/vomiting

Jaundice

Epigastric pain

Laboratory findings Renal dysfunction

Coagulopathy

Liver function abnormalities

Low glycemia

Common complications Renal failure

Coagulopathy

Ascites

Encephalopathy

Inclusion and Exclusion Criteria

Patients who delivered at Qilu Hospital between January 2007 and December 2019 (12-year period, aged 20—41 years)
were included if diagnosed with AFLP based on standard criteria, along with their fetuses. Patients with viral hepatitis,
other hepatic diseases, or malignancies were excluded. The study also controlled for factors like pre-eclampsia, diabetes,
and infections that can affect maternal/fetal outcomes. This research ultimately included 146 patients and 172 fetuses.

A B

r Inclusion:

Meet the criteria for AFLP;

Exclusion:

Patients with viral hepatitis, or other hepatic diseases;
Patients with malignant diseases.

Prenatal Blood Transfusion Group No Prenatal Blood Transfusion Group
n=26 n=120

. 6‘j

Efficiency for blood component transfusion

Univariable logistic regression analysis

patients number =146
T multivariable logistic regression analysis

Candidate factors

N/ 1
Prenatal Blood Transfusion Group No Prenatal Blood Transfusion Group Maternal high-risk factors Fetal high-risk factors
n=26 n=120
C
High-risk factors selection Machine learning algorithm Validation

7 high-risk factors for maternal outcomes

. 5-fold cross-validation
support vector machine (SVM)

accurac
[:> k-nearest neighbor (KNN) I:> sensitivi);y

naive Bayes (NB) specificity
decision tree (DT) precision
6 high-risk factors for fetal outcomes random forest (RF) NPV
AUC

Figure | Flow chart of the study. (A) Dataset; (B) Analysis of blood component effectiveness and high-risk factors; (C) High-risk factors validation based on machine
learning. Bold font represents significant data.

Abbreviations: AFLP, acute fatty liver of pregnancy; SVM, Support vector machine; KNN, K-nearest neighbor; NB, Naive Bayes; DT, Decision tree; RF, Random forest; NPV,
negative predictive value; and AUC, area under the receiver operating characteristic curve.
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Table 2 Baseline Characteristics of Patients

Total (n=146) PBCT (n=26) No PBCT (n=120) | P *
Age at delivery (years) 27 (20-41) 26 (21-39) 27 (20-41) 0.805
Gestational age (weeks) 36.6 (26.441) 35.6 (26.4-38.7) 36.7 (28-41) 0.028
Birth weight (g) 2500 (1000-5600) | 2500 (1000-3600) | 2500 (1200-5600) 0.934
Parity 0.976
0 67 (45.9) 13 (50.0) 54 (45.0)
2| 79 (54.1) 13 (50.0) 66 (55.0)
Mode of delivery 0.238
Vaginal delivery 18 (12.3) 5(19.2) 13 (10.8)
Cesarean 128 (87.7) 21 (80.8) 107 (89.2)
Number of babies 0.579
| 124 (84.9) 23 (88.5) 101 (84.2)
2 22 (15.1) 3(11.5) 19 (15.8)
Clinical manifestation
Nausea 61 (41.8) Il (42.3) 50 (41.7) 0.952
Vomiting 59 (40.4) Il (42.3) 48 (40.0) 0.828
Jaundice 46 (31.5) 13 (50.0) 33 (27.5) 0.025
Vaginal bleeding/discharge 45 (30.8) 6 (23.1) 39 (32.5) 0.345
Abdominal pain 41 (28.1) 6 (23.1) 35(29.2) 0.531
Dizzy 18 (12.3) 7 (26.9) 1192 0.013
Acid reflux 11 (7.5) 0 (0.0) 1192 0.108
Complication
Gestational hypertension 22 (15.1) 1 (3.8) 21 (17.5) 0.078
Gestational diabetes mellitus | 10 (6.8) 0 (0.0) 10 (8.3) 0.127
Hospital stay duration 9 (1-54) 8 (1-35) 9 (1-54) 0.096

Notes: Bold font represents significant data. Values are median (range) or n (%). * The values are calculated by the chi-
square test or nonparametric rank-sum test.
Abbreviation: PBCT, prenatal blood component transfusion.

Groups
Patients were divided into two groups based on whether they received prenatal blood component transfusion (PBCT).
Other treatments were provided based on individual conditions.

Outcome Measures
Maternal outcomes included disseminated intravascular coagulation (DIC), postpartum hemorrhage (PPH), and maternal
death. Fetal outcomes included fetal growth restriction, Apgar score<7, low birth weight (<2500g), intrauterine fetal
distress, intrauterine fetal death, and neonatal death. Any occurrence of adverse events was considered as the outcome.
DIC diagnosis was based on clinical manifestations, evaluated using guidelines from the Italian Society for Haemostasis
and Thrombosis (SISET)."?

Statistical Analyses

To compare baseline characteristics between groups, chi-square tests were used for categorical variables, and nonpara-
metric rank-sum tests for continuous variables. P<0.05 were considered statistically significant. Chi-square tests were
also used to assess associations between blood transfusions and adverse perinatal outcomes, followed by logistic
regression analysis to further explore the relationship.

High-risk factors associated with adverse perinatal outcomes were identified using logistic regression analysis.
Receiver operating characteristic (ROC) curves were employed to calculate the Youden Index (YI, YlI=sensitivity
+specificity-1),'* and univariate logistic regression analysis was conducted to screen clinical features. Variables with
P-values<0.15 were included in the multivariate logistic regression analysis, with the area under the ROC curve (AUC)
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used to evaluate factor discrimination. AUC values approaching 0.80 indicated good discrimination.'”> The results are
represented as odds ratio (OR), 95%confidence interval (CI) and P value.

Machine learning (ML) techniques, including support vector machine, k-nearest neighbor, Naive Bayes, decision tree,
and random forest, were applied to verify the predictive accuracy of high-risk factors. Five-fold cross validation is
a technique for evaluating model performance and adjusting parameters by dividing the dataset into 5 equal parts, taking
turns training the model with 4 parts as the training set and evaluating model performance with the remaining parts as the
testing set. It was used to assess model performance, with results evaluated based on sensitivity, specificity, accuracy, and
standard deviation of AUCs.

IBM SPSS Statistics (version 25.0), GraphPad Prism (version 8.0.1), and Python (version 3.7.9) were utilized for
statistical analysis.

Results

Patient Information

This study included 146 patients and 172 fetuses. Table 2 presents the baseline characteristics. The median maternal age
at delivery was 27 years (range 20—41 years), and the median GA was 36.6 weeks (range 26.4—41 weeks). Most patients
(124/146, 84.9%) had singleton pregnancies, while 15.1% (22/146, 15.1%) had multiple pregnancies, including twins,
triplets, and quadruplet. Of the fetuses, 102 cases (59.3%, 102/172) were male; the other 70 cases (40.7%, 70/172) were
female. Birth weights ranged from 1000g to 5600g. Among the patients, 45.9% (67/146) were primigravida, and 54.1%
(79/146) were multigravida. Meanwhile, 128 patients (87.7%, 128/146) delivered via cesarean section, 18 patients
(12.3%, 18/146) delivered via transvaginal method.

Table 2 also described seven most common clinical manifestations and their occurrence rates, 87% of patients
experienced at least one of them. Common clinical manifestations included nausea (41.8%, 61/146), vomiting (40.4%,
59/146), jaundice (31.5%, 46/146), and vaginal bleeding/discharge (30.8%, 45/146).

Laboratory abnormalities and detailed adverse perinatal outcomes are provided in Tables S1 and S2, respectively.
Maternal adverse events were observed in 28.1% (41/146) of patients, including DIC (17.8%, 26/146), PPH (17.8%, 26/
146), and maternal death (5.5%, 8/146). Fetal adverse outcomes occurred in 52.9% (91/172) of fetuses, with low birth
weight (39.5%, 68/172) and intrauterine fetal distress (23.3%, 40/172) being the most common; followed by low Apgar
score (14.0%, 24/172), fetal growth restriction (1.7%, 3/172), intrauterine fetal death (4.7%, 8/172) and neonatal death
(5.2%, 9/172).

Comparison of Baseline and Laboratory Characteristics
Patients were divided into the PBCT group (17.8%, 26/146) and the no PBCT group (82.2%, 120/146) (Table 2). The
PBCT group had significantly shorter GA (median 35.6 weeks vs 36.7 weeks, P=0.028) and more severe symptoms,
including jaundice (P=0.025) and dizziness (P=0.013). Laboratory results in Table S1 revealed prolonged prothrombin
time (PT) (P=0.041), activated partial thromboplastin time (APTT) (P=0.034), and lower fibrinogen levels (P=0.014) in
the PBCT group. No significant differences were observed for other laboratory parameters.

The results indicated that factors like pre-eclampsia, diabetes, and infections did not significantly affect maternal or
fetal outcomes in this study.

The Association Between Blood Component Therapy and Adverse Perinatal

Outcomes

The relationship between blood component transfusion and adverse perinatal outcomes is illustrated in Tables 3, 4, and
Figure 2. Among the 26 patients (17.8%, 26/146) who received prenatal transfusions, 42.3% (11/26) experienced adverse
maternal outcomes, compared to 31.9% (29/91) during the delivery period. Although initial chi-square tests did not
reveal significant associations (P=0.075 before and P=0.190 during delivery, P=0.238 overall), logistic regression
identified a significant correlation between blood component transfusion and adverse maternal outcomes (P=0.044).
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Table 3 Blood Transfusion Association with Adverse Maternal Outcomes

No. of Patients | No. of Events | No. of No Events | P*

The association between blood component transfusion before delivery and maternal outcomes

Total 146 41 105

Blood component transfusion 26 (17.8) 11 (26.8) 15 (14.3) 0.075
Only plasma transfusion 9 (6.2) 4 (9.8) 5(4.8) 0.268
Only cryoprecipitate transfusion 2 (1.4) 1 (24) I (1.0) 0.484
Plasma and cryoprecipitate transfusion | 15 (10.3) 6 (14.6) 9 (8.6) 0.362
No blood component transfusion 120 (82.2) 30 (73.2) 90(85.7) 0.075

The association between blood component transfusion at delivery and maternal outcomes

Total 146 41 105

Blood component transfusion 91 (62.3) 29 (70.7) 62 (59.0) 0.190
Only plasma transfusion 19 (13.0) 7(17.1) 12 (11.4) 0.362
Only cryoprecipitate transfusion 12 (8.2) 3 (7.3) 9 (8.6) 1.000
Plasma and cryoprecipitate transfusion | 60 (41.1) 19 (46.3) 41 (39.0) 0.421
No blood component transfusion 55 (37.7) 12 (29.3) 43 (41.0) 0.190

The association between blood component transfusion and maternal outcomes

Blood component transfusion 96 (65.8) 30 (73.2) 66 (62.9) 0.238

Notes: Bold font represents significant data. *The values are calculated by the chi-square test.

Table 4 Blood Transfusion Association with Adverse Fetal Outcomes

No. of Patients | No. of Events | No. of No Events | P*

The association between blood component transfusion before delivery and fetal outcomes

Total 172 91 8l

Blood component transfusion 29 (16.9) 17 (18.7) 12 (14.8) 0.499
Only plasma transfusion 10 (5.8) 6 (6.6) 4 (4.9) 0.751
Only cryoprecipitate transfusion 2 (1.2) I (1.1) 1(1.2) 1.000
Plasma and cryoprecipitate transfusion | 17 (9.9) 10 (11.0) 7 (8.6) 0.607
No blood component transfusion 143 (83.1) 74 (81.3) 69 (85.2) 0.499

The association between blood component transfusion at delivery and fetal outcomes

Total 172 91 8l

Blood component transfusion 109 (63.4) 71 (78.0) 38 (46.9) <0.001
Only plasma transfusion 20 (11.6) 14 (15.4) 6 (7.4) 0.103

Only cryoprecipitate transfusion 13 (7.6) 9 (9.9) 4 (4.9) 0.220

Plasma and cryoprecipitate transfusion | 76 (44.2) 48 (52.7) 28 (34.6) 0.017

No blood component transfusion 63 (36.6) 20 (22.0) 43 (53.1) <0.001

The association between blood component transfusion and fetal outcomes

Blood component transfusion 115 (66.9) 72 (79.1) 43 (53.1) <0.001

Notes: Bold font represents significant data. *The values are calculated by the chi-square test. The study includes 124 singletons, 19
twins, 2 triplets and | quadruplet, totally 172 fetuses.

For fetal outcomes, 58.6% (17/29) of infants whose mothers received prenatal transfusions experienced adverse
outcomes, though this association was not statistically significant (P=0.499). However, 65.1% (71/109) of fetuses
experienced adverse outcomes during delivery, with a significant association found between blood component transfusion
and adverse fetal outcomes (P<0.001), particularly with plasma and cryoprecipitate transfusion (P=0.017).
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Figure 2 High-risk factors of maternal and fetal adverse perinatal outcomes as well as ROC curves. Figure 2 is evaluated by multivariate logistic regression analysis.
(A) shows the maternal high-risk factors and ROC curve, (B) shows the fetal high-risk factors and ROC curve. Bold font represents significant data.
Abbreviations: PTBD, plasma transfusion before delivery; Cr, creatinine; APTT, activated partial thromboplastin time; Fib, fibrinogen; PLT, platelet; ALT, alanine
aminotransferase; GA, gestational age; BUN, blood urea nitrogen; AST, aspartate aminotransferase; PT, prothrombin time; ALB, albumin; ROC, receiver operating
characteristic; OR, odds ratio; AUC, area under the receiver operating characteristic curve; Cl, confidence interval.

High-Risk Factors Selection and Validation

Tables S3, S4, and Figure 2 present the logistic regression analysis results. Univariate analysis identified 19 maternal and 19 fetal
predictors for adverse outcomes, which were further analyzed using multivariate logistic regression (Tables S3 and S4). Seven
high-risk factors for maternal outcomes included vaginal bleeding/discharge, plasma transfusion before delivery, creatinine,
APTT, fibrinogen, platelet count and alanine aminotransferase (ALT) (Figure 2A left). Six high-risk factors were selected for
fetal outcomes: jaundice, GA, blood urea nitrogen (BUN), aspartate aminotransferase (AST), PT, and albumin (Figure 2B left).
The AUC:s for maternal and fetal outcomes were 0.936 (95% CI: 0.89—0.98, P<0.001) and 0.888 (95% CI: 0.84-0.94, P<0.001),
respectively (Figure 2A and B right).

High-Risk Factors Training and Validation via ML

In Table S5, ML techniques validated the predictive accuracy of high-risk factors, with 5-fold cross-validation results
showing maternal factor accuracy between 0.84 and 0.88 (AUC=0.88-0.92) and fetal factor accuracy between 0.75 and
0.78 (AUC=0.81-0.86). Maternal factor precision ranged from 0.86 to 0.93, with a negative predictive value of 0.73 to
0.83. Fetal factor precision ranged from 0.74 to 0.75, with a negative predictive value of 0.76 to 0.80. The diagnostic
performance of the ML algorithms, shown in Figure S1, confirmed these findings.
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Discussion

Main Findings

The key findings from this retrospective study are as follows: (1) patients in the PBCT group exhibited more severe
symptoms; (2) blood component transfusion was identified as a marker of disease severity in both maternal (P=0.044)
and fetal (P<0.001) outcomes; and (3) seven materal high-risk factors and six fetal high-risk factors were identified, with
ML algorithms validating the predictive capabilities of these factors.

Interpretation
The Impact of Blood Component Transfusion in AFLP
The Impact of Blood Component Transfusion in Pregnancy-Related Liver Disease
As previously noted, AFLP remains one of the most life-threatening conditions for both mother and fetus.' Despite
advances in supportive obstetric care, the all-cause mortality associated with AFLP has improved but remains
concerning.* Early identification and targeted management are critical in enhancing survival rates.'?

Patients with severe liver disease, including AFLP, are prone to coagulation disorders,’ often resulting in a heightened
bleeding tendency.® Blood transfusion therapy is frequently utilized to correct these coagulopathies, especially before
invasive procedures.'®'® Despite the widespread use of blood component transfusions, particularly in non-pregnancy

liver diseases, studies have questioned their efficacy due to associated risks, such as adverse reactions.'® '

The Role of Blood Component Transfusion in AFLP Patients

Our study demonstrated that blood transfusion guided by functional testing is commonly used in pregnancy-related liver
diseases. Prophylactic transfusions were administered in most cases before cesarean delivery, showing positive effects on
patient outcomes.”**>* Consistent with these researches, the mortality rate among AFLP patients in this study decreased
compared to historical reports, and other adverse perinatal outcomes also showed a downward trend. We proved that
blood component do have a significant effect on improve patients’ condition for the first time.

The Role of Blood Component Transfusion in Adverse Perinatal Outcomes

Despite these improvements, it is important to note that blood component transfusion is a marker of disease severity.
Patients who received transfusions had worse clinical outcomes, as confirmed by logistic regression analysis. This
underscores the dual role of transfusion: it helps manage coagulation disorders but also serves as an indicator of the
underlying disease severity.

Optimizing Blood Transfusion Use in AFLP

To maximize the benefits of blood transfusion, clinicians must carefully balance the need for intervention with the
following potential risks. Massive blood transfusions, particularly cryoprecipitate, may increase the risk of thrombotic
events, especially in patients with liver disease who are already at higher risk for thrombosis.?> Pregnancy itself is
a hypercoagulable state, with 80% of AFLP patients showing signs of DIC at delivery.”® As a result, it is essential to
carefully manage blood component transfusion to reduce the risk of thrombosis while treating coagulation deficiencies.
In addition, transfusions carry risks such as infection, immunosuppression, fluid overload, and portal hypertension.'®*7°
The limited availability of blood resources and the high cost of transfusion also present challenges in clinical

settings,”*'*? further emphasizing the need for scientific and judicious use of blood components in AFLP.

Prenatal High-Risk Factors for Adverse Perinatal Outcomes in AFLP
The clinical significance of AFLP can be seen through historical mortality rates, which reached as high as 80% from
1940 to 1970.%23% With advances in supportive obstetric care, mortality rates have significantly declined. For instance,
a study reported a maternal mortality rate of 7.4% between 1994 and 2005,** while our research revealed a perinatal
mortality rate of approximately 5.5%.

Though several risk factors for AFLP have been previously established (Table 5),'****>* high-risk factors
specifically linked to adverse perinatal outcomes remain underexplored. Our systematic investigation identified several
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Table 5 High-Risk Factors in Previously Published Literature

Research Outcome Research Patients High-Risk Factors Reference
Object Number

Incidence of AFLP AFLP patients 57 patients Multiple pregnancy [3]

Incidence of AFLP AFLP patients Review Multiple pregnancy, long-chain 3-hydroxyacyl coenzyme [36]
A dehydrogenase defect

Incidence of AFLP AFLP patients 3 patients Multiple pregnancy [37]

Incidence of AFLP AFLP patients Review Defects in fatty acid metabolism [n

Incidence of AFLP AFLP patients Review Multifetal gestation, nulliparity, male fetus, and fetal fatty acid [22]
oxidation disorders

Maternal death AFLP patients; | 32 patients Multifetal gestation and nulliparity for maternal death [2]

Fetal death Fetuses 4] fetuses Male fetus, and delivery mode for fetal death [2]

Postpartum recovery time | AFLP patients 44 patients Platelets, total protein and total bilirubin level [4]

Duration of recovery AFLP patients 43 patients | Total serum bilirubin, prothrombin time, plasma fibrinogen and [38]

platelet counts shortly before delivery

Incidence of AFLP AFLP patients Il patients Multiple pregnancies, male fetus, and preeclampsia [39]
Maternal complications AFLP patients; | 56 patients Prothrombin time and international normalized ratio [40]
Maternal and fetal Fetuses 61 fetuses Gestational age at delivery, direct bilirubin and fibrin degradation [40]
complications products

Incidence of AFLP AFLP patients Review First pregnancy, multifetal pregnancy, male fetus, low body mass [41]

index, and fatty acid oxidation disorder

Incidence of AFLP AFLP patients 133 patients | Fatty acid oxidation in mitochondria, hepatic oxidative stress and [42]
elevated serum arachidonic acid

Maternal mortality AFLP patients 133 patients | History of abortion, total bilirubin, serum creatinine [42]

Predicting mortality of AFLP patients 78 patients International normalized ratio, total bilirubin, serum creatinine and [43]

AFLP platelet

Notes: Bold font represents significant data.

high-risk factors for both maternal and fetal outcomes. For maternal outcomes, key indicators include APTT, which
reflects hepatic capacity for synthesizing coagulation factors,?” and fibrinogen levels, which are impacted by hepatocel-
lular damage.*> Their connection highlights the significance of monitoring coagulation function. Hepatic aminotransfer-
ase levels generally increase from mild to moderate in AFLP patients.>***” Elevated hepatic aminotransferase levels,
were also confirmed as predictors of adverse perinatal outcomes. Even moderately elevated aminotransferase levels
warrant close fetal monitoring, though clinicians should remain vigilant with mild or normal levels as well. Low platelet
counts, likely due to reduced thrombopoietin production,48 and increased creatinine, an early marker of renal

fon 44
compromise, 0

were additionally linked to adverse maternal outcomes. We noted that some of clinical manifestations
were also associated with adverse maternal outcomes.

For fetal outcomes, our study identified BUN levels >6.65mmol/L and the presence of jaundice as significant risk
factors. GA and PT, both established predictors of fetal morbidity,*' were also highlighted. GA was positively associated
with fetal mortality, reinforcing the need for prompt delivery when AFLP is diagnosed or strongly suspected. Continued
gestation can exacerbate disease progression and worsen fetal outcomes. Hypoproteinemia, a common complication of

AFLP,* was found to correlate with poor fetal outcomes in this study.

Study Strengths and Limitations

This study has several notable strengths. First, it is the first to analyze the association between blood component
transfusion and adverse perinatal outcomes in AFLP patients. Second, it is the largest single-center clinical study on
this topic, providing a comprehensive and reliable selection of indicators. Lastly, ML was employed to validate the
predictive abilities of high-risk factors.
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However, limitations exist. Notably, no patients underwent liver biopsy, the gold standard for diagnosing AFLP,
relying instead on non-invasive methods with their own limitations. Additionally, the diagnosis of DIC was based
primarily on clinical manifestations and evaluated retrospectively, which may have influenced diagnostic accuracy.

Conclusion

This study highlights that blood component transfusion plays a significant role in improving adverse perinatal outcomes
and serves as a marker of overall disease severity in AFLP patients. Key prenatal high-risk factors, including coagulation
abnormalities, hepatorenal function, and clinical manifestations, are critical for assessing maternal and fetal risks. To
optimize outcomes, it is essential to apply blood transfusion therapies scientifically and identify high-risk patients
promptly, ensuring timely and appropriate interventions to reduce complications and improve prognosis for both mother
and fetus.
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