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Abstract

Objectives: This study aimed to compare noninvasive liver
fibrosis markers, including the Aspartate Aminotransferase
Platelet Ratio Index (APRI) and FIB-4, between patients with
hypertensive disorders of pregnancy (HDP) and healthy
controls and to investigate the association between these
markers and adverse maternal and perinatal outcomes.
Methods: In this retrospective case-control study, 205 pa-
tients with HDP and 192 normotensive controls were
included for evaluation. Demographic data, laboratory
findings, and maternal and perinatal outcomes were
compared. FIB-4 and APRI scores were calculated using
second-trimester AST, ALT, and platelet levels. ROC curve
analysis was used to assess the predictive accuracy of these
indices for HELLP syndrome and other complications.
Linear regression analysis was applied to evaluate the pa-
rameters associated with the FIB-4 score.
Results: FIB-4 and APRI scores were significantly higher in
patients with HDP compared to controls (p<0.05). Among
patients with severe preeclampsia and HELLP syndrome,
fibrosis scores were markedly elevated. FIB-4 and APRI
showed excellent diagnostic performance for HELLP syn-
drome (AUC: 0.976 and 0.992, respectively), with optimal
cutoffs of 1.52 and 0.7. However, their predictive role for
general adverse maternal and perinatal outcomes was
limited. In multivariate regression, systolic blood pressure,

maternal age, and adverse maternal outcomes were inde-
pendent predictors of increased FIB-4 scores (p<0.05).
Conclusions: FIB-4 and APRI may be considered simple,
noninvasive indices that could contribute to early risk
stratification for HELLP syndrome among patients with
HDP. Although their predictive capacity remains to be vali-
dated in larger prospective studies, they may offer pre-
liminary insights into hepatic dysfunction during
pregnancy.

Keywords: hypertensive disorders of pregnancy; pre-
eclampsia; HELLP syndrome; fibrosis-4 index; APRI; preg-
nancy complications

Introduction

Hypertensive diseases complicate up to 10 % of pregnancies,
and the prevalence of hypertension is rising owing to
changes in maternal demography [1]. The hypertensive dis-
eases of pregnancy (HDP), including chronic hypertension,
gestational hypertension, preeclampsia with or without se-
vere symptoms, eclampsia, and HELLP syndrome, remain
significantly linked to unfavorable mother and fetal out-
comes throughout [2]. Preeclampsia, with or without severe
symptoms, is characterized by systemic vascular dysfunc-
tion and endothelial damage, representing discrete medical
diseases with diverse prognoses and clinical outcomes.
Nevertheless, they often progress andmay lead to significant
issues that may be life-threatening, including cerebral
edema, stroke, convulsions, pulmonary edema, HELLP syn-
drome, disseminated intravascular coagulopathy (DIC), and
liver rupture, as well as conditions for the fetus such as
prematurity, low birth weight, and intensive care unit
admission (NICU) [3, 4].

Proper prenatal care, including preeclampsia risk
assessment, aspirin prophylaxis, and meticulous blood
pressure monitoring, along with antenatal interventions
such as antihypertensive therapy and magnesium prophy-
laxis, as well as aware fetal monitoring, are crucial for
mitigating morbidity and mortality in patients with hyper-
tension during pregnancy. Furthermore, reliable and
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clinically accurate markers may serve as predictors for
estimating preeclampsia and associated disorders [5].

Hepatic involvement is one of the key conditions that
lead to the most significant clinical findings in preeclamp-
sia. HELLP syndrome is a well-known complication of
preeclampsia, in which spasms of the intrahepatic vascu-
lature cause elevated liver enzyme levels and a marked
decrease in platelets, which can lead to maternal death.
Previous studies suggest that liver enzymesmay predict the
onset of preeclampsia and aid in its early detection [6]. In
this context, mid-trimester examination of noninvasive
liver fibrosis indices such as the Aspartate Aminotrans-
ferase Platelet Ratio Index (APRI) and fibrosis 4 (FIB-4)
indices, which are calculated using maternal age, liver
enzymes, and platelet counts, may provide insights into
hepatic dysfunction and help identify patients at increased
risk for HDP [7].

The aims of this study are i) to compare mid-trimester
noninvasive liver fibrosis indices, including APRI and FIB-4
indices, between patients withHDP and healthy controls and
ii) to investigate the association between these indices and
adverse maternal and perinatal outcomes in patients
with HDP.

Materials and methods

Study population

This retrospective case-control study involved 205 patients
diagnosed with HDP, including gestational hypertension,
preeclampsia, and eclampsia, and 192 healthy comparative
control groups. Control patients were selected from a con-
venience sample of normotensive pregnant women who
were routinely followed at our institution during the same
study period as the HDP group. The study was approved by
the Ethics Committee of the Zeynep Kamil Women and
Children Diseases Training and Research Hospital (date and
number: February 5, 2025, 19). The study was conducted ac-
cording to the Declaration of Helsinki.

Patients who were diagnosed with hypertension during
pregnancy but had no prior history of chronic hypertension
were included in this study during routine follow-up from
January 2020 to December 2024. We divide HDP into four
groups: preeclampsia, gestational hypertension, pre-
eclampsia superimposed on chronic hypertension, and
chronic hypertension [8]. In the HDP group, we included the
preeclampsia and gestational hypertension groups. We
excluded patients with chronic hypertension due to their

disease duration. Hypertension was defined in pregnant
women as the clinicalmaternal systolic blood pressure being
140 mmHg ormore and/or the diastolic blood pressure being
90mmHg or more, measured at least twice with a minimum
interval of 4 h. Gestational hypertension was defined as
SBP≥140 mm Hg or DBP≥90mm Hg at or after 20 weeks of
amenorrhea. Preeclampsia was defined as new-onset hy-
pertension (≥140/90 mmHg) after 20 weeks of gestation,
accompanied by proteinuria (≥300 mg/24 h) and/or evidence
of systemic involvement, such as thrombocytopenia,
elevated liver enzymes, renal insufficiency, pulmonary
edema, or cerebral/visual disturbances [9]. Eclampsia was
defined as the occurrence of new-onset generalized tonic-
clonic seizures in a woman with preeclampsia, in the
absence of other neurological conditions [10]. HELLP syn-
drome was described as a severe form of preeclampsia
characterized by hemolysis, elevated liver enzymes, and low
platelet count, typically occurring in the third trimester or
postpartum period [11]. Exclusion criteria included women
with twin pregnancies and comorbidities such as chronic
hypertension, viral hepatitis, gestational diabetes mellitus,
coagulopathy, elevated liver enzymes, low platelet count,
and drug-induced liver injury.

Fetal and maternal parameters

The data of pregnant women diagnosed with HDP and
healthy controls were extracted from the hospital database.
The study included maternal age, body mass index (BMI),
gravida, parity, gestational age at the time of diagnosis, and
systolic and diastolic blood pressure. Additionally, fetal and
neonatal outcomes were assessed, including fetal growth
restriction (FGR), oligohydramnios, birth weight, gestational
age at birth, neonatal cord blood pH, Apgar scores at 1 min
and 5 min, and NICU admission. Fetal growth restriction was
traditionally defined by an ultrasound estimate of fetal
weight below the 10th percentile for gestational age [12].
Prematurity was defined as birth before 37 completed weeks
of gestation [13]. Low birth weight refers to infants whose
birth weight is less than 2,500 g at birth, regardless of
gestational age [14].

The composite adverse perinatal outcome was defined
as neonatal death, NICU admission, low birth weight, pre-
maturity, or<7 APGAR at 5 min.

Composite adverse maternal outcomes encompassed
the occurrence of any severe maternal complication,
including eclampsia, HELLP syndrome, placental abruption,
or DIC.
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FIB-4 index and APRI

The Fibrosis-4 and APRI scores are both noninvasive bio-
markers effective in predicting fibrosis in hepatic disorders.
The alanine aminotransferase (ALT), aspartate amino-
transferase (AST), and platelet levels of the patients during
the mid-trimester (18–24 weeks) before the diagnosis of any
hypertensive disorders or related adverse outcomes were
assessed to compute the FIB-4 and APRI scores. Laboratory
evaluations including complete blood count and liver
enzyme levels are commonly performed during the second
trimester as part of institutional practice. The FIB-4 score
was calculated using the following formula (Age×AST [U/L])/
(Platelet count [109/L] × √ALT [U/L]) [15]. The APRI (AST to
Platelet Ratio Index) score follows the formula (AST level/
Upper Limit of Normal AST)× 100÷ Platelet count [109/L] [15].

Statistical analysis

Statistical analysis was conducted using the Statistical
Package for the Social Sciences software (SPSS v22.00,
Armonk, IBM Corp). Descriptive data were expressed as
mean and standard deviation. The normality of the distri-
bution of the variables was evaluated using the Kolmogorov-
Smirnov test. Chi-square tests (Fisher’s exact test if expected
counts were below five) were used for categorical data. The
Mann–Whitney U test was used to compare two groups. The
Kruskal–Wallis test was used to compare two or more
groupswhen the normality assumptionwas notmet, and the
Bonferroni correction was applied for multiple compari-
sons. Receiver Operating Characteristic (ROC) analysis was
conducted to evaluate the predictive ability of FIB-4 and
APRI scores for HELLP syndrome and adverse maternal and
perinatal outcomes. The area under the curve (AUC) was
calculated to evaluate the discriminative power of these
indices. Optimal cutoff values were determined using the
Youden index. Linear regression analysis was applied to
assess the parameters associated with the FIB-4 score. In
statistical analyses, a significance level of p<0.05 was
considered statistically significant.

Results

The mean age of the 397 patients included in the study was
30.1 (5.7) years in the HDP group (n=205) and 28.5 (5.6) years in
the control group (n=192) (Table 1). In the HDP (n=205), the
mean systolic blood pressure was 150 (SD: 12.6), and the mean
diastolic blood pressure was 92.8 (9.3). One hundred two pa-
tients received a single antihypertensive treatment with

either alpha-methyldopa, nifedipine, or amlodipine, while 56
patients received a combination of these treatments.

In terms of FIB-4, APRI scores, and their parameters, ALT,
AST, FIB-4, and APRI levels were significantly higher, and
platelet levels were lower in patients with HDP than in con-
trols (p<0.05) (Table 1). Gestational age, birth weight, APGAR
scores at 1st and 5th minutes, and pH values were lower in
patients with HDP compared to controls. Additionally, the
cesarean section rate and NICU stay were significantly higher
in these patients (p<0.05). In the HDP group, there were two
cases of neonatalmortality (Table 1). In two patients who died
neonatally, the placentawas detached, one at 26 weeks (540 g)
and the other at 31 weeks (833 g).

Maternal and neonatal outcomes according
to the severity of hypertensive disorders of
pregnancy

Adverse maternal and neonatal outcomes significantly
increased with the severity of hypertensive disorders. While

Table : Evaluation of maternal characteristics and fibrosis scores in
hypertensive disorders of pregnancy vs. control group.

Hypertensive
disorders of

pregnancy (n=)

Control
(n=)

p-Value

Demographic
Maternal age, years . (.) . (.) .
BMI, kg/m

. (.)  (.) <.
Gravida . (.) . (.) .
Parity . (.) . (.) .

Outcomes
Gestational age at birth  (.) . (.) <.
Mode of delivery: C/S,
n (%)

 (.%)  (.%) <.

Fetal birth weight ,. (.) ,.
(.)

<.

APGAR min . (.) . (.) <.
APGAR min . (.) . (.) <.
pH . (.) . (.) .
NICU  (.%)  (.%) <.
Neonatal death  (%)  .

Laboratory findings
ALT, U/L . (.) . (.) .
AST, U/L  (.) . [] .
PLT, /L . (.) . (.) .
APRI . (.) . (.) .
FIB- . (.) . (.) .

Data are presented as mean (SD) or n (%). Bold value indicates statistical
significance. BMI, bodymass index; C/S, cesarean section; NICU, Nneonatal
intensive care unit; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; PLT, platelet count; APRI, aspartate transaminase-to-
platelet ratio index, FIB-, fibrosis- index.
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no maternal complications occurred in the gestational hy-
pertension group, the incidence of adverse maternal out-
comes was 36.7 % in patients with severe preeclampsia
(p<0.001). Severe preeclampsia was also associated with
higher rates of HELLP syndrome, placental abruption, and
NICU admissions. Neonatal outcomes, including gestational
age at delivery, birthweight, andApgar scores at 1 and 5 min,
significantly declined with increasing severity of hyperten-
sive disorders. APRI and FIB-4 scores were significantly
higher in the severe preeclampsia group (p<0.001) (Table 2).

Assessment of adverse maternal and
neonatal outcomes in patients with
hypertensive disorders of pregnancy based
on FIB-4 and APRI indices

In the analysis of liver fibrosis indices, both FIB-4 and APRI
scores were significantly higher in patients with HELLP
syndrome compared to those without (both p<0.001). No
significant differences in FIB-4 or APRI were observed

regarding overall adverse maternal outcomes or placental
abruption (p>0.05). In terms of neonatal outcomes, both FIB-
4 and APRI scores were significantly higher in patients with
low birth weight (both p=0.01). Additionally, FIB-4 was
significantly associatedwith pretermbirth (p=0.02), whereas
APRI demonstrated a borderline association (p=0.09)
(Table 3).

Multivariable linear regression analysis of
factors associated with FIB-4

A multivariate linear regression analysis was conducted
to examine the clinical factors affecting liver fibrosis
in hypertensive disorders of pregnancy, using the FIB-4
index as the dependent variable. The model included
maternal and clinical variables, including systolic and
diastolic blood pressure, maternal age, BMI, presence of
adverse maternal and perinatal outcomes, and proteinuria
levels. In this multiple linear regression model, systolic
blood pressure (β=0.0087, p=0.039), maternal age

Table : Comparison of outcomes and fibrosis indices across hypertensive disorders of pregnancy.

Gestational
HT (n=)

Preeclampsia without
severe features (n=)

Preeclampsia with
severe features (n=)

p-Value

Maternal outcomes
-h urine protein   () , (,) <.
Systolic blood pressure  (.)  (.)  (.) <.
Diastolic blood pressure . (.) . (.) . (.) <.
HELLP syndrome    (%) <.
Eclampsia    (%) .
Placental abruption   (.%)  (.%) .
DIC    (.%) .
Composite outcomes:
Adverse maternal outcome

  (.%)  (.%) <.

Neonatal outcomes
Gestational age at birth . (.) . (.) . (.) <.
Premature (< week)  (.%)  (.)  (%) <.
Fetal birth weight , () , () , () <.
Low birth weight (<, gr)  (.%)  (.%)  (.) <.
APGAR min . (.) . (.) . (.) .
APGAR min . (.) . (.) . (.) .
pH . (.) . (.) . (.) .
NICU  (.%)  (.%)  (.%) .
Neonatal death   (.%)  (.%) .
Composite outcomes:
Adverse neonatal outcomes

 (.%)  (%)  (.%) <.

Fibrosis indices
APRI . (.) . (.) . (.) <.
FIB- . (.) . (.) . (.) <.

Data are presented asmean (SD) or n (%). Bold value indicates statistical significance. HELLP, hemolysis elevated liver enzymes, and low platelet count; DIC,
disseminated intravascular coagulation; NICU, neonatal intensive care unit; ALT, alanine aminotransferase; AST, aspartate aminotransferase; PLT, platelet
count; APRI, aspartate transaminase-to-platelet ratio index, FIB-, fibrosis- index.
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(β=0.0312, p<0.001), and adverse maternal outcomes
(β=0.5963, p<0.001) were identified as significant indepen-
dent predictors of the FIB-4 score. Other variables,
including diastolic blood pressure, BMI, proteinuria, and

adverse perinatal outcomes, did not show a significant as-
sociation with FIB-4 (p>0.05).

Diagnostic performance of FIB-4 and APRI
scores in predicting HELLP syndrome and
perinatal outcomes

ROC curve analysis demonstrated excellent diagnostic per-
formance of the FIB-4 and APRI scores in predicting HELLP
syndrome. The optimal cutoff value for FIB-4was 1.5279, with
an AUC of 0.976 (95 % CI 0.944-1.000), yielding a sensitivity of
100 % and a specificity of 89.95 %. Similarly, the optimal
cutoff value for APRI was 0.795, with an AUC of 0.992 (95 % CI
0.975-1.000), a sensitivity of 100 %, and a specificity of 94.97 %
(Figure 1).

In contrast, the diagnostic performance of both scores
for adverse maternal outcomes was limited. For the FIB-4,
the AUC was 0.408 (95 % CI 0.408-0.776), with a cutoff of
0.4119, a sensitivity of 87.77 %, and a specificity of 23.53 %.
APRI yielded an AUC of 0.420 (95 % CI 0.393-0.766), with a
cutoff of 0.2177, a sensitivity of 59.04 %, and a specificity of
52.94 %.

Similarly, in predicting adverse perinatal outcomes,
both scores exhibited poor discriminatory performance.
FIB-4 showed an AUC of 0.557 (cutoff: 0.99, sensitivity:
38.71 %, specificity: 77.78 %, 95 % Cl 0.479-0.636), and APRI
had an AUC of 0.565 (cutoff: 0.2726, sensitivity: 45.16 %,
specificity: 64.20 %, 95 % Cl 0.486-0.644).

Discussion

This study examined the potential clinical relevance of
noninvasive fibrosis-related indices, including FIB-4 and

Table : Adverse maternal and neonatal outcomes in patients with hy-
pertensive disorders of pregnancy according to FIB- and APRI indices.

FIB- p-Value APRI p-Value

Adverse maternal outcome
Yes
No

. (.)
. (.)

. . (.)
. . (.)

.

HELLP syndrome
Yes
No

. (.)
. (.)

<. . (.)
. (.)

<.

Placental abruption
Yes
No

. (.)
. (.)

. . (.)
. (.)

.

Adverse neonatal
outcomes
Yes
No

. (.)
. (.)

. . (.)
. (.)

.

Premature (< week)
Yes
No

. (.)
. . (.)

. . (.)
. (.)

.

Low birth weight (<, g)
Yes
No

. (.)
. (.)

. . (.)
. (.)

.

NICU admission
Yes
No

. (.)
. (.)

. . (.)
. (.)

.

Neonatal mortality
Yes
No

. (.)
. (.)

. . (.)
. (.)

.

Data are presented as n (%). Bold value indicates statistical significance.
HELLP, hemolysis elevated liver enzymes, and low platelet count; NICU,
neonatal intensive care unit; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; PLT, platelet count; APRI, aspartate transaminase-to-
platelet ratio index, FIB-, fibrosis- index.

Figure 1: Receiver operating characteristic (ROC) curves for FIB-4 and APRI scores in predicting HELLP syndrome among patients with hypertensive
disorders of pregnancy.
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APRI, in relation to HDP, with a particular focus on their
association with maternal and perinatal outcomes. Our re-
sults showed that both indices were markedly increased in
patients with HDP compared to normotensive controls, with
the most elevated values noted in instances of severe pre-
eclampsia and HELLP syndrome. Both FIB-4 and APRI scores
have shown high sensitivity and specificity in predicting
HELLP syndrome. While these scores are not specific
markers of fibrosis in pregnancy, they may reflect under-
lying hepatic dysfunction or systemic vascular involvement.
Additionally, systolic blood pressure, advanced maternal
age, and the presence of adverse maternal outcomes were
independent predictors of higher FIB-4 scores.

Hypertension is the most common medical disorder
occurring during pregnancy, complicating 5–10 % of all
pregnancies [16]. Since it is one of the leading causes of
maternal morbidity and mortality, early diagnosis and
appropriate management are critical. Therefore, reliable
clinical tools and biomarkers for the early detection and risk
stratification of patients with HDP remain a significant
research priority [17, 18]. In patients with preeclampsia,
signs of hepatic dysfunction include abdominal pain,
increased transaminase levels, coagulopathy, and, in
extreme cases, subcapsular hemorrhage or hepatic rupture.
These results may present clinically with varying degrees of
severity, ranging from moderate to severe. In addition to
clinical findings, histopathological changes, such as peri-
portal and sinusoidal fibrin accumulation, as well as
microvesicular fat accumulation, are also observed in these
patients [3, 4]. In a study investigating liver involvement in
the postpartum period of preeclamptic patients using
FibroScan, a noninvasive ultrasound-based method that
measures liver stiffness as a surrogate for fibrosis, higher
liver stiffness values were found in the preeclamptic group.
This observed increase in liver stiffness among hypertensive
patients may reflect underlying hepatic fibrosis. Addition-
ally, increased liver stiffness was also correlated with
elevated liver enzyme levels [19]. Similarly, Serra et al.
showed values of liver stiffness parameters were higher and
significantly associated with a diagnosis of gestational hy-
pertensive disorder [20]. Liver fibrosis is traditionally
assessed using invasive methods, such as liver biopsy, or
noninvasive imaging techniques, like elastography. Howev-
er, recently, serum-based indices such as FIB-4 have gained
attention for their good diagnostic accuracy and validated
discriminative capacity [21]. The American Association for
the Study of Liver Diseases recommends it as a reliable and
noninvasive approach for identifying people at risk of
fibrosis [22]. In contrast to previous studies that assessed
liver involvement in pregnancy using elastography or bi-
opsy, our study demonstrated significantly higher FIB-4 and

APRI scores in patients with HDP, indicating liver fibrosis
non-invasively through these indices. While these indices
are not direct measures of histological fibrosis, they may
reflect early or subclinical hepatic changes, offering a
hypothesis-generating tool for identifying hepatic involve-
ment during pregnancy, though not yet ready for use in
routine clinical decision-making.

In HELLP syndrome, hepatic injury is considered
multifactorial, involving thrombotic microangiopathy, in-
flammatory response, and Fas Ligand from the placenta,
which collectively impair portal blood flow and directly
damage hepatocytes. Histopathological analyses revealed
periportal necrosis, fibrin deposition, and sinusoidal
blockage, all indicative of microvascular damage and he-
patic dysfunction. This mechanistic overlap supports the
increase in hepatic fibrosis indices in HELLP and highlights
the liver’s pivotal role in the pathophysiology of this syn-
drome [23]. Ammon et al. showed that elevated liver stiffness
was identified as an independent predictor of preeclampsia
[24]. Similarly, one of the most notable findings of our study
was the high AUC values observed for both FIB-4 (0.976) and
APRI (0.992) in distinguishing patients with HELLP syn-
drome. A FIB-4 threshold of 1.52 and an APRI of 0.7 demon-
strated promising discriminatory capacity. However, given
the limited number of HELLP cases (n=6), these results
should be interpreted with caution. While our findings
highlight the potential utility of these indices in early risk
stratification among patients with HDP at mid-gestation,
larger prospective studies are needed to validate these
thresholds and confirm their clinical applicability. However,
we acknowledge that these scores do not currently warrant
any antenatal intervention based solely on elevated values,
and their role remains exploratory rather than actionable.

In addition to their high predictive value in HELLP
syndrome, the diagnostic performance of these scores in
predicting adverse maternal and perinatal outcomes is
limited. These findings suggest that while FIB-4 and APRI
may reflect liver-related complications, they may not be
sensitive enough to capture the broader multisystem
involvement that characterizes severe maternal and fetal
outcomes. It has also been shown that many factors can
affect adverse maternal and neonatal outcomes in these
patients, and in our study, no significant association was
observed between FIB-4/APRI and general adverse maternal
outcomes [25]. Importantly, our multivariate regression
analysis identified systolic blood pressure,maternal age, and
adverse maternal outcomes as independent predictors of
FIB-4 levels. In accordance with our results, Sato et al.
demonstrated a relationship between systolic blood pres-
sure and FIB-4 levels [26], and Sugiyama et al. have also
shown, as expected, that FIB-4 increases with age [27]. In
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terms of maternal outcomes, there are different findings. A
research study assessing the FIB-4 score in severe pre-
eclampsia revealed no correlation between unfavorable
maternal outcomes and FIB-4 scores; however, neurological
involvement was considered an adverse maternal outcome
in this study [28]. Our study adds to the existing literature by
evaluating these associations in a broader obstetric popu-
lation and highlights the potential value of FIB-4 not only as a
fibrosis marker but also as a hepatic indicator influenced by
maternal characteristics in hypertensive pregnancies.

The follow-up of these patients in the postpartum period
and the long term is also essential. Although our study was
limited to the antenatal period, these findings underscore
the importance of continued monitoring beyond delivery.
While liver dysfunction in preeclampsia and HELLP syn-
drome is typically considered a temporary prenatal
complication, recent evidence suggests long-term liver ef-
fects. A population-based cohort study by Auger et al. re-
ported an increased risk of chronic liver disease among
women with a history of preeclampsia. Although the mech-
anisms have not yet been elucidated, this observation un-
derscores the importance of long-term follow-up in this
population [29]. Although ourfindings are limited to themid-
gestation period, they support the need for prospective
studies evaluating postpartum liver outcomes in patients
with HDP. Future studies focusing on postpartum hepatic
changes in this population would provide valuable insights.
In a study assessing the prevalence of elevated liver stiffness
and steatosis with elastography, the postpartum period
showed that patients with preeclampsia, type 2 diabetes, and
elevated ALT were more likely to have elevated postpartum
liver stiffness [30]. In another study, liver fibrosis is evalu-
ated in 537 pregnant women during pregnancy and in 41
women again 24 weeks postpartum. They show that liver
fibrosis increases during pregnancy but decreases in all
patients 24 weeks later. As a result, they state that the
increasing fibrosis during pregnancy is due to mechanical
and pressure-relatedmechanisms rather than inflammatory
or apoptotic mechanisms [24].

This study is one of thefirst to comprehensively evaluate
the utility of FIB-4 and APRI in the HDP cohort. Previous
studies have evaluated transaminase levels separately; our
research extends this by incorporating previously used
noninvasive scores that are commonly applied to estimate
liver fibrosis. The study’s retrospective design, single-center
nature, and relatively small number of HELLP cases are its
most significant limitations. Additionally, liver fibrosis was
evaluated non-invasively and was not confirmed by imaging
or histological methods. Control subjects were selected from
a convenience sample of normotensive pregnant women,
whichmay introduce selection bias. With future prospective

studies, longitudinal monitoring of these indices throughout
pregnancy could further clarify their temporal association
with disease progression in HDP.

In conclusion, our findings suggest that FIB-4 and APRI
may serve as rapid, cost-effective, and noninvasive indices
that show promise in research settings for early identifica-
tion of hepatic involvement in HDP, though their routine
clinical application remains premature at this stage. While a
FIB-4 threshold of 1.52 and an APRI value of 0.7 showed
discriminatory capacity for HELLP syndrome in our cohort,
these cutoff values should be interpreted with caution and
validated in larger, prospective studies before clinical
implementation.
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