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Summary

Introduction: Acute fatty liver of pregnancy (AFLP) is a rare disease of the third trimester that can engage the maternal-fetal prognosis. The
clinical picture is polymorphic.

Objective: To describe the clinical and biological characteristics, management and maternal-fetal fate of patients with AFLP.

Methodology: This is a retrospective, monocentric, descriptive and analytical study over the period from January 1st, 2020 to December 31th,
2024. We included all patients admitted for AFLP after exclusion from differential diagnoses. Swansea criteria were used for the diagnosis of AFLP.

Results: Thirty-one patients were included with a frequency was 1%. The average age was 28 years [18; 41]. The patients were multigravida
and multiparous in 64%. The pregnancies were mono-fetal in majority 58%. The average pregnancy term was 34 WA [27; 39]. The clinical
characteristics were icterus 87%, nausea-vomiting 67%, Epigastralgia 67%, asthenia 35%, polyuria in 35% and encephalopathy 3%. High blood
pressure was found in 16%. The biological abnormalities were hypoglycemia in 54%, anemia in 51%, thrombocytopenia in 32%, leukocytosis
in 77%, low PTT in 71%, uremia in 22%, high creatinine level in 45%, hepatic cytolysis in 96% (AST) and 83% (ALT), hyper-bilirubinemia in
80%. Ascites was present in 16% and a hyper-echogenic liver in 13%. A termination of pregnancy was performed in 54% by cesarean section
45%, under spinal Anaesthesia in 85%. Extra renal cleansing was performed in 16%. Plasma exchanges were performed in 16%. The average
duration of stay was 6 days [2; 13]. The main maternal complications were hemorrhagic shock in 48%, acute kidney injury in 42%, hepatic
encephalopathy in 25%, acute respiratory distress syndrome (ARDS) in 9%, ascites in 9%. The evolution was burdened with a maternal mortality
of 16% secondary to refractory hemorrhagic shock with multi-organ dysfunction syndrome. Fetal mortality was 22%. Risk factors associated
with maternal mortality were gestational age, asthenia, hepatic encephalopathy and hemorrhagic shock.

Conclusion: AFLP remains rare but serious. Early diagnosis, correction of haemostasis disorders and rapid termination of pregnancy are key to
reducing maternal-fetal morbidity and mortality. This work provides a description of AFLP and its outcomes in the north African context.

Keywords: Acute Fatty Liver Disease; Pregnancy; Swansea Criteria; Coagulopathy; Maternal-Fetal Prognosis
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Introduction

emergency involving maternal and fetal prognosis. Prospective and
retrospective studies suggest an incidence ranging from 1/7000
to 1/20,000 pregnancies [1]. This pathology is associated with a

Acute fatty liver of pregnancy (AFLP) is a rare third trimester
complication. It is responsible for acute liver failure, a hemostasis
disorder and acute kidney injury (AKI). Itis a medical and obstetric
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defect in mitochondrial beta-oxidation of fatty acids related to a
deficiency of long chain hydroxyacyl-CoA dehydrogenase (LCHAD)
[2]. This results in an accumulation of fatty acids (microvesicular
steatosis) and their metabolites in the maternal circulation. The
clinical picture is polymorphic. Ch’ing et al. had published a study
in which they proposed diagnostic criteria, known as Swansea
criteria, for the diagnosis of AFLP [3]. According to these criteria,
the presence of at least 6 of these characteristics in the absence
of other etiologies suggests AFLP. The Swansea criteria in this
study showed a positive and negative predictive value of 85% and
100%, respectively [4]. The clinical symptoms lack specificity and
an anatomo-pathological examination cannot be performed in
most patients; therefore, the most important criteria are based on
clinical and biological examination results [5,6]. These specificity
and sensitivity defects constitute an additional diagnostic difficulty
in our context. Few North African studies have documented AFLP,
necessitating a local description of clinical profiles and outcomes.
The objectives of our work were:

a) Describe the epidemiological, clinical and paraclinical
characteristics of AFLP.

b)  Describe the therapeutic modalities.
c) Ildentify the maternal-fetal prognostic factors.
Patients and Method

This is a retrospective, descriptive and analytical study over
the period of 5 years (January 1%, 2020 to December 31%, 2024)
in the obstetric anesthesia-resuscitation department of the
university hospital of Marrakech. We included all patients admitted
in peripartum in whom the diagnosis of AFLP was suspected
or retained on clinical and paraclinical (Swansea) criteria after
exclusion from differential diagnoses (HELLP, viral hepatitis,
drug-induced hepatitis). We have excluded the incomplete
and inoperative medical records. A survey sheet has been pre-
established. The data collection was based on patient records and
hospitalization and death registers. The maternal epidemiological,
clinical, paraclinical, therapeutic and evolutionary data were
studied, as well as the fetal prognosis. We used the Microsoft Excel
2016 software for the creation of the database. The quantitative
variables were expressed as an average and the qualitative
variables were expressed in terms of number and percentage
(%). The pathological thresholds of the biological variables of the
Swansea criteria were used. The definitions of clinical-biological
data are summarized in (Table 1). The statistical analysis was
carried out using the Pearson Chi2 test or the exact Fisher test
from the Epi Info software version 7.2.2.6. The p value allowing to
affirm the existence of a statistically significant difference between
two percentages of two variables was set at 0.05.
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Table 1: Definitions of clinical-biological data.

Characteristics Definition

Encephalopathy Glasgow Score < 15

High Blood Pressure SBP >140 mm Hg and/or > DBP 90 mm Hg

Polyuria Diuresis/24h Greater Than 3 Liters

Leukocytosis GB>11 000/mm3

Anemia Hemoglobin < 11g/dl

Hypoglycaemia Blood Sugar < 0.7 g/1

Thrombopenia Platelet Count < 100 000/mm3

Low PTT PTT Less Than 50%

Creatinine Elevation Serum Creatinine 16 mg/1

AST/ALT Elevation AST and ALT > 42UI/L

Hyperbilirubinemia Bilirubin Elevation >14 mmol/I

PTT: Prothrombin Time
Results

The frequency of AFLP was 1% in our study. The average age
was 28 years [18; 41] with a predominance of the age group from
26 to 34 years in 42%. Patients were referred in 61% and came
from provincial hospitals 32%, clinics 9% and regional hospitals in
6%. The patients were multigravida and multiparous in 64%. The
maternal and obstetric characteristics are described in (Table 1).
Among the reasons for admission, there was mucous jaundice in
77%, epigastralgiain 19%, nausea-vomitingin 16%, pre-eclampsia
in 12%, right hypochondrium pain in 6%, asthenia in 3%, polyuria
in 3% and hemorrhagic syndrome in 3%. Patients were admitted
during antepartum in 54% and post-partum in 45%. (Table 2)
shows the distribution of patients according to the main clinical
and paraclinical characteristics. The therapeutic management
consisted of an interruption of pregnancy in 54% by caesarean
section 45%. This termination of pregnancy was performed
under spinal anesthesia in 85% (Table 3). The administration of
diuretics 29% and extra renal cleansing in 16%. The correction
of coagulopathy with the transfusion of fresh frozen plasma (FFP)
45%, red blood cells 45%, administration of fibrinogen 3% and
vitamin K 29%. Plasma exchanges were performed in 16%. In
patients who benefited from plasma exchanges, the average of the
sessions was 2. Plasma exchanges were performed with FFP and
albumin infusions. No complications related to plasma exchange
were reported.
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Table 2: Maternal and obstetric Characteristics.

Average Age 28.4 years [18; 41]
Average Gravidity 2,1[1; 5]
Average Parity 2,2 [1; 5]
Average Gestational Age 34.3SA[27;39]
Monofetal Pregnancies 58%
Twins’ Pregnancies 9%
Obstetrical History
Intrauterine Fetal Death 25%
Miscarriage 6%
Gestational Diabetes 6%
Medical History 22%
Hypertension 6%
Lymph Node Tuberculosis 6%
Type 2 Diabetes 3%
Cardiopathy (Mitral Stenosis + Mild Mitral Regurgitation) 3%
Ischemic Stroke 3%

Table 3: Clinical and paraclinical characteristics at Admission.

Characteristics Number (n=31) Percentage (%)
Clinics
Jaundice 27 87
Nausea-Vomiting 21 67
Epigastralgia 21 67
Asthenia 11 35
Encephalopathy 1 3
Hypertension 5 16
Polyuria 11 35
Paraclinics
Leukocytosis 24 77
Anemia 16 51
Hypoglycaemia 17 54
Thrombopenia 10 32
Low PTT 22 71
Creatinine Elevation 14 45
AST/ALT Elevation 30/26 96 /83

Hyperbilirubinemia 25 80
Hyper-Echogenic Liver 4 13
Ascites 5 16

PTT: Prothrombin Time

The management of associated preeclampsia by
antihypertensives 32 % and magnesium sulfate 19%. N-Acetyl
cysteine was administered in 9%. The average duration of stay in
intensive care was 6 days [2; 13]. The stay was less than 5 days in
more than halfofthe patients (51.7%). The maternal complications

were hemorrhagic shock in 48%, acute kidney injury (AKI) in
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42%, hepatic encephalopathy in 25%, acute respiratory distress
syndrome (ARDS) in 9% and ascites in 9%. An infection related
to dialysis catheter care was identified as 3%. The evolution was
burdened by a maternal mortality of 16%. These maternal deaths
were secondary to refractory hemorrhagic shocks with multiple
organ dysfunction syndrome (MODS). Fetal mortality was 22%.
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Intrauterine fetal death was found in 16% and born deaths in 6%.
Acute fetal distress was reported in 6%. (Table 4) summarizes
maternal care and outcomes. In the univariate analysis, the risk
factors associated with maternal mortality were gestational age

Table 4: Maternal care and Outcomes.

(p=0.034), asthenia (p<0.01), hepatic encephalopathy (p=0.02)
and hemorrhagic shock (p=0.07). We did not find any maternal
risk factors associated with fetal mortality.

Number (n=31) Percentage (%)
Childbirth
High Way 14 45
Vaginal Passage 3 9
Blood transfusion
Fresh Frozen Plasma 14 45
Red Blood Cells 14 45
Extra renal purification 5 16
Plasma exchanges 5 16
Maternal Complications
Hemorrhagic Shock 15 48
Acute Kidney Injury 13 41
Hepatic Encephalopathy 8 25
ARDS* 3 9
Ascites 3 9
Healthcare Associated Infections (Dialysis Catheter) 1 3
Mortality
Maternal 5 16
Fetal 7 22

ARDS: Acute Respiratory Distress Syndrome

Discussion

This is a retrospective study over a period of five years. We
had collected 31 cases of AFLP with a frequency of 1%. This low
frequency confirms the literature on the rarity of this pathology [7].
The retrospective nature of the study could constitute a selection
bias and underestimate the incidence of this pathology. Ch'Ng C L
et al. had made the same observation [3]. Prospective multicenter
studies would allow for better case detection and a larger cohort
to be considered. However, this work is of paramount importance
for future work in the diagnosis, management and identification of
risk factors in the African and North African context in particular.
The pathophysiology of AFLP remains poorly understood.
Different studies indicate severe mitochondrial dysfunction in the
liver and the association of fetal fatty acid oxidation abnormalities
with maternal hepatic involvement. This dysfunction could be
triggered by several genetic and acquired factors. The deficiency
of long-chain 3-hydroxyacyl-coa dehydrogenase (LCHAD) plays a
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role in some cases of AFLP [1].

In our study, the average maternal age was 28 years. This
average maternal age is similar to that reported by other authors in
the literature [7-9]. These are young patients in general, however
the maternal age was not found in our study as a prognostic
factor. We found 64% of multigravida and multiparous patients.
Multigravidity is described by Susan McBride et al as a risk factor
for the occurrence of AFLP [10]. The average gestational age
was 34 WA [27; 39]. AFLP is indeed a third trimester pregnancy
pathology. In the literature, other authors found similar results
to ours with respective gestational ages of 36 + 2.76 WA, 35.8 +
2.3 WA and 31 WA [9-11]. Our analytical study found gestational
age as a risk factor for maternal mortality. In more than a third of
cases (38%), the patients had a gestational age greater than 35
WA. Gestational age also influences fetal prognosis with risk of
prematurity, respiratory distress and neonatal death. Male gender
was described in the literature as a risk factor for AFLP occurrence,
unfortunately neonatal sex data were not reported in our series.
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The Swansea criteria were proposed to diagnose AFLP by Ch’'ng
in 2002 [3]. According to some authors, these criteria have a good
sensitivity, but lack specificity for the diagnosis of SHAG [7,12,13].
The main clinical manifestations found in our study were: mucous
jaundice in 87%, nausea-vomiting in 67%, epigastralgia in 67%,
asthenia in 35%, polyuria in 35%, arterial hypertension in 16%
and encephalopathy in 3%. Our clinical results are consistent with
the results of several authors in the literature [7,10,13].

The overlap between AFLP and preeclampsia has been
reported in the literature with higher prevalences than ours
[4,6,10,14]. Goel et al. applied the Swansea criteria to a group of
patients diagnosed with AFLP who then underwent a liver biopsy
[4]. The Swansea criteria in this study showed a positive and
negative predictive value of 85% and 100%, respectively. This
latter study also pointed out that more than half of the patients
who met the Swansea criteria for AFLP also met the criteria for
HELLP syndrome, partial HELLP syndrome and liver changes
secondary to preeclampsia, thus showing the overlap of diseases
and difficulties with the diagnostic utility of Swansea criteria [4]. A
more recent study by Devarbhavi et al had confirmed this overlap
[14]. These investigators reported low accuracy for the diagnosis
of AFLP based on the Swansea criteria while pointing out that
HELLP and acute viral hepatitis also met many diagnostic criteria
[14]. This is what explains the association with preeclampsia
found in our study at around 16.1%, making differential diagnosis
difficult.

The main biological abnormalities found were: hepatic
cytolysis in 96% (AST) and 83% (ALT), hyperbilirubinemia in
80%, leukocytosis in 77%, low PTT in 71%, hypoglycemia in 54%,
an increase in serum creatinine in 45% and thrombopenia in 32%.
Anemia was found in more than half of the patients, 51%. This
anemia would be multifactorial related to coagulopathy on one
hand and hemolysis on the other. These results confirm the trend
found in the literature [7,13]. These same authors consider that
biological anomalies are more specific to AFLP [13]. The biological
abnormalities found in our study are consistent with Swansea’s
biological criteria. The abdominal ultrasound had found ascites in
16% and a hyper-echogenic liver in 13%. The ultrasound and/or
CT scan can be of valuable help in the diagnostic process. However,
their normality does not exclude this condition [15]. In a study by
Castro et al, the authors attempted to confirm the diagnosis of
AFLP based on several imaging modalities, but were only able to
do so in 30% of patients, leading them to conclude that there was
no benefit from imaging [16-18]. These results were repeated in
a study by Nelson et al. who showed an ultrasound confirmation
rate of AFLP at 27% [6].

Nevertheless, since imaging is non-invasive, it remains an
essential partin eliminating other differential diagnoses. Moreover,
the confirmation remains nevertheless histopathological, it seems
that the indication of the hepatic biopsy puncture is limited to
situationsinwhichtheevolutionofclinical, biological orradiological
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parameters makes the diagnosis of AFLP [15] controversial. The
presence of coagulopathies limits its realization. In the past, liver
biopsy was used for diagnosis, but this is no longer systematic and
notnecessary for confirmation. The liver biopsy was not performed
in our series. The cornerstone of AFLP treatment is fetal delivery,
which is the definitive treatment [13]. In addition to the rapid
diagnosis of AFLP, supportive care and correction of coagulopathy
while making preparation for childbirth are required. The data on
the delivery route are divergent and inconclusive. It can be done
vaginally or by caesarean section. The main advantage of a vaginal
delivery is to avoid a possible worsening of coagulopathy, so that
the vaginal delivery must be continued as long as the fetus and
mother tolerate labor. However, fetal distress is common due to
maternal acidosis due to liver failure [13]. The major advantage
of a cesarean delivery is its ability to speed up the delivery of the
fetus in case of fetal distress. For this reason, cesarean section is
more commonly used. White reports a 55% cesarean section rate
similar to our result (45%) [13]. Nevertheless, cesarean section
was associated with higher rates of common complications
including postpartum hemorrhage, coagulopathy and renal failure
[13,19].

This state of affairs could be due to the initial severity of
the clinical picture requiring urgent fetal extraction in this
field of coagulopathy. The correction of coagulation disorders
must be done before fetal extraction and must be guided by
the biological results of conventional haemostasis through the
infusion of FFP and platelets possibly, fibrinogen. In this context,
rotational thromboelastometry (ROTEM) has become a subject
of interest in all cases of postpartum hemorrhage due to its
potential management of coagulopathy. It could improve the
management of hemorrhagic shock secondary to AFLP, but data
are limited in the obstetric population. One case was found that
demonstrated the use of ROTEM in a woman with AFLP [18].
The observation is that the main advantage of ROTEM in AFLP
and bleeding is management during recovery rather than in the
middle of postpartum hemorrhage. The anesthetic technique will
depend on the clinical condition and the presence or absence of
coagulation abnormalities and/or thrombopenia. In our series,
spinal anesthesia was performed in 85%. Plasma exchanges and
hemodialysis were performed in 16.1% each. Plasma exchanges
are discussed on a case-by-case basis. In our cohort, they concerned
the most severe forms. The interpretation of a possible effect
on mortality is therefore limited by an indication bias. Plasma
exchanges allow to relieve liver damage by temporarily replacing
the liver function while allowing time for liver regeneration.
Plasma exchanges alone have been shown to improve oxidative
stress and soothe liver function recovery, but the benefit of
mortality in AFLP patients has been debated. Indeed, the data on
the impact of plasma exchanges on maternal mortality in AFLP
are divergent [18-20]. Plasma exchange in combination with
continuous hemodiafiltration therapy has been shown to improve
outcomes, but studies are limited to small cohorts [20].
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In our study, the maternal complications were hemorrhagic
shock in 48%, acute kidney injury (AKI) in 42%, hepatic
encephalopathies in 25% and ARDS in 9%. Hemorrhagic shock
and AKI are linked to bleeding/coagulopathy secondary to liver
failure. Zhang et al had identified coagulopathy in 54%, AKI in
39% and ascites in 36% [21]. Respiratory distress would be linked
on the one hand to pulmonary edema and on the other hand to the
inflammatory storm in this context of peri-partum, all aggravated
by the physiological changes of pregnancy which would also play a
role in the process of AFLP. Maternal and fetal mortality were 16%
and 22% respectively. The overall maternal and perinatal mortality
rates according to some authors were 15% and 19% respectively
[13,19]. These rates are similar to those found in our study. Zhang
also reports a 7% lower maternal mortality secondary to multiple
organ failure syndrome. He also reports fetal mortality of 16% and
intrauterine fetal distress 26% was the most common neonatal
complication [21]. This difference would be linked to advances
in early detection and management. The literature indicates a
decrease in maternal-fetal mortality rates since 1980, nevertheless
the rates remain always high. This high mortality in our series
could be due on the one hand to reference delays, late diagnosis
(advanced gestational age) with deeper coagulopathies and on
the other hand, by the context of limited resources. ROTEM is not
yet available and FFP are not always available in quantity. Data on
the perspectives of AFLP indexed patients are lacking. Given the
increased risk of recurrence in patients with LCHAD mutations,
fetuses from AFLP -indexed pregnancy should be screened for a
fatty acid oxidation disorder.

Conclusion

In our center, acute fatty liver pregnancy remains rare but
burdened by a high morbidity and mortality. Early identification,
targeted correction of haemostasis disorders and rapid
termination of pregnancy are the major levers for improvement.
The establishment of a Moroccan national register of acute fatty
liver pregnancy and standardized protocols are necessary to
reduce adverse outcomes. Prospective multicenter studies are
necessary to specify the place of plasma exchanges and optimize
anesthesia/analgesia strategies.
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