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P regnant woman with jaundice represents a diagnostic 
challenge, and identifying the causal factors and making 
an early diagnosis to establish early management and 

avoid complications in the maternal-fetal state are the priority. 
Interestingly, 3 to 5% of pregnant women may manifest liver 
function tests abnormalities, however, only 0.1% present with 
jaundice (1). 

In 1843, Rokitansky originally described AFLP as an “acute 
yellow atrophy” of the liver in an autopsy case upon observing 
a significant decrease in the organ size, however, it was Sheehan 
in 1940, who identified the fat accumulation in hepatocytes and 
reported that this process was inevitably fatal and constituted a 
distinct clinicopathological entity (2). Currently, the normal fat 
content in the liver is approximately 5% in women, however, with 
AFLP it increases to 13 to 19% (3). Until 1983, 135 histologically 
proven cases in the world literature had been published (4). In the 
1980s, the AFLP incidence was 1 in every 13,000 pregnancies (5). 

Abnormalities in fatty acid oxidation (FAO) at the 
intramitochondrial level have been implicated in AFLP etiology 
(6,7). Long-chain 3-hydroxyacyl-CoA-dehydrogenase (LCHAD) 
deficiency was identified in 20% of children with mothers with 
AFLP; however, FAO abnormalities were noted in 15 of 27 
children born to mothers with AFLP (8). Furthermore, during 
the steroidogenesis process, the placenta produces fatty acids 
that significantly increase its presence in the maternal circulation, 
thereby leading to deleterious effects (9). Moreover, the deficiency 
of other enzymes that participate in beta-oxidation, including 
carnitine palmitoyltransferase has been implicated as a cause 
of AFLP-like liver failure. These enzyme deficiencies increase 
the levels of long-chain fatty acids and their deposit within the 
hepatocyte (10). Defects in beta-oxidation are reflected by urinary 
organic acid and plasma carnitine and acylcarnitine level elevation 
following an overnight fast (11). 

AFLP is a diagnosis of exclusion supported by identifying 6 or 
more of the 14 Swansea criteria (12, 13) listed in the next groups: 

A) Clinical criteria: abdominal pain, encephalopathy, polydipsia/
polyuria and vomiting, B) Paraclinical: ascites or bright liver on 
ultrasound scan, coagulopathy (prothrombin time (PT) >14 
seconds and/or activated partial thromboplastin time (APTT) > 
34 seconds), hyperammonemia >47 µmol/L, hyperbilirubinemia 
>14 µmol/L, hyperuricemia >340 µmol/L, hypoglycemia < 4 
mmol/L, renal impairment (increased creatinine >150 µmol/L), 
increased transaminase level (aspartate aminotransaminase or 
alanine aminotransferase > 42 U/L), leukocytosis > 11 000/ 
mm3 and C) Histopathological criteria: microvesicular steatosis 
on liver biopsy. 

In pathological studies before the Swansea criteria were 
published, the biopsy identification of the microvesicular fat 
deposit in hepatocytes, in the absence of significant inflammation 
or necrosis were associated with AFLP. In severe cases alterations 
in the lobular architecture, hepatocyte loss, reticulin collapse, 
and inflammation of the portal spaces with varying degrees of 
necrosis are observed. Moreover, microvesicular steatosis can 
be visualized using special stains for fat (oil red O or Sudan 
black) on frozen tissue sections (14). Isolated reports of electron 
microscopy with microvesicular steatosis as well as the presence 
of osmophilic droplets and giant mitochondria are available 
(15); therefore, several authors have suggested mitochondrial 
dysfunction as part of AFLP (16). Nowadays, liver biopsy is 
rarely indicated.

BRIEF REPORTS

Objective: The objective of this study was to determine the incidence and evolution of patients with acute 
fatty liver of pregnancy (AFLP) over a period of 18 years in the city of Toluca, Mexico. 

Methods: This was a descriptive and retrospective study of eighteen years. All women with AFLP confirmed 
by biopsy were included and the incidence, laboratory test values and complications were registered. 

Results: AFLP incidence was of 1 case for every 8,451 deliveries. The main complications were bleeding, 
infections and neurological compromise. The mortality was of 33.33%. 

Conclusion: It can be concluded that AFLP has a slightly lower incidence in Mexico than that reported 
in other countries but with a higher survival. This condition deserves a multidisciplinary team to improve 
the survival rate.

[P R Health Sci J 2024;43(4):221-225]
Key words: Acute fatty liver of pregnancy, Diagnosis, Incidence, Survival

8 - 22-45 (3022) BR - Mendieta et al.indd   2218 - 22-45 (3022) BR - Mendieta et al.indd   221 11/26/2024   3:33:30 PM11/26/2024   3:33:30 PM



Acute Fatty Liver of Pregnancy

PRHSJ Vol. 43│No. 4│December, 2024

Meneses-Calderón et al

222

Early diagnosis, early resolution of 
pregnancy, and intensive care unit (ICU) 
support are involved in AFLP management. 
Once the patient is stabilized, fetal extraction 
by vaginal delivery, if tolerated, is the 
priority; however, cesarean section is the 
most common interruption owing to the 
rapid maternal–fetal state deterioration. 
Postpartum consumption coagulopathy, 
acute kidney failure, pancreatic pseudocyst, 
fulminant liver failure, and hepatic rupture 
secondary to massive necrosis are the most 
common complications (14,17,18,19,20). 
This study aimed to determine the evolution 
of patients with this disease over an 18-year 
period in Toluca, Mexico.

Methods 

This was a descriptive and retrospective 
study performed in the following two 
periods over 18 years: the first in the 
ICU of the “Lic. Adolfo López Mateos” 
General Hospital (1992–2008) and the 
second in the obstetric ICU of the “Mónica 
Pretelini Sáenz” Maternal Perinatal Hospital 
(HMPMPS) (2009–2010), Health Institute 
of the State of Mexico (ISEM), Toluca, 
Mexico.

During the period of review, all women 
with AFLP confirmed by biopsy were 
included and those who died within the 
first 24 hours of arriving at our hospital 
were excluded. The Ethics in Research 
Committee of the HMPMPS approved the 
study protocol (November 2021). Informed 
consent was waived as medical data were obtained from historical 
files. Statistical analysis was performed using Excel software.

Results 

For 18 years, 50,709 deliveries were attended, and six cases of 
AFLP were confirmed. All six AFLP cases were corroborated by 
histopathological study, leading to an incidence of 1 case in every 
8,451 deliveries. The general characteristics of the patients are 
presented in Table 1.

Laboratory tests showed the following values, as expressed in 
means (ranges albumin, 1.5 (0.9–2.1) g/dL; alkaline phosphatase, 
410 (167–792) IU/L; alanine aminotransferase, 543 (87–1,100) 
IU/L; aspartate aminotransferase, 1,483 (115–4,630) IU/L; 
bilirubin, 15.2 (7.4–26.8) mg/dL; creatinine, 3.2 (1–4.5) mg/
dL; glucose, 51 (39–63) mg/dL; hemoglobin, 8.0 (5.3–9.7) g/
dL; leukocytes, 24.4 (16–30.3) × 103 cells/µL; platelets, 75.6 
(20–427) × 103 cells/µL; PT, 9.9 (5.4–14.5) s; and uric acid, 13.7 
(11.9–18.4) mg/dL.

The main complications (in number of events) included 
bleeding, 21; infections, 8; neurological compromise, 7; lung 

damage, 6; metabolic alterations, 3; rhythm and heart conduction 
disorders, 3; ascites, 3; hypovolemic shock, 3; and others, 9. The 
time wherein the laboratory alterations were normalized in the 
four surviving patients is shown in Table 2.

Discussion 

As this study included patients since 1992, it is important to note 
that the Swansea criteria had not been published during this time 
and that liver biopsy was performed for confirming AFLP diagnosis. 
A study by Goel et al. in 2012 (20 years after the first group of 
patients included in our study) still expressed doubts regarding 
using the Swansea criteria for AFLP diagnosis without liver biopsy 
(21). The AFLP incidence reported in the present study (1 case in 
every 8,451 pregnancies) was slightly less than that reported in a 
previous study (1 case in every 6,659 pregnancies) (22). 

Most patients with AFLP are in the third trimester of pregnancy 
with a mean gestational age of 35.5 (range, 28–40) weeks (23); 
isolated reports in later periods such as the immediate postpartum 
are available (24). In our patients, the mean gestational age was 
34.75 weeks, which is consistent with prior reports. 

Table 1. General characteristics of six patients with acute fatty liver of pregnancy

Variable                                       Case number and year of presentation

 1 (1992) 2 (1994) 3 (1996) 4 (1999) 5 (2004) 6 (2010)

Age (years) 17 18 23 31 23 25
Gestational age (weeks) 38 38 32 35 29.3 36.2
Sex or the baby Female Female Male Female Male Female
Maternal Body Mass 
   Index (kg/m2) 27.1 29.0 33.8 31.3 24.7 33.8
P/V/A/C 1/1/0/0 5/3/0/2 3/2/0/1 5/4/0/1 1/1/0/0 1/0/0/1
Maternal death + + - - - -
Fetal death + + - - + -
Abdominal pain + + + + + +
Acute renal failure + - + + + +
Coagulopathy + + + + + +
Edema + - + + + +
Encephalopathy + + + + + +
Hypoglycemia + + + + + +
Jaundice + + + + + +
Nausea and vomiting + + - + + +
Preeclampsia/Eclampsia + + - - - +
Premature abruption of a 
   normoinserted placenta - + - + - -
Rhythm and heart-   Heart- Rhythm
   conduction    conduction disorder
   disorders - - disorders  - -
Transvaginal bleeding + + + - + -
Upper gastrointestinal 
   bleeding + - + - - +

P/V/A/C: pregnancies/vaginal deliveries/abortions/cesareans.
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ominous sign that significantly contributes 
to the high morbidity and mortality of 
these patients. 

A rev iew by Ko et al . ,  reported 
that, abnormalities in liver function 
tests generally include elevation in 
aminotransferase levels from 300 to 500 
IU/L; however, an average of 1,000 IU/L 
and an upper range of up to 3,600 IU/L 
are also reported. Hyperbilirubinemia is 
significant with a mean of 10 mg/dL, in 
addition to serum ammonia elevation, 
lactic acidosis,  and hy poglycemia 
secondary to liver glycogenolysis failure. 
Alkaline phosphatase can rise up to 10 
times its normal value and blood urea 
nitrogen and creatinine levels increase 
when acute renal failure has complicated 
the disease progression. Surprisingly, 
one of our patients reached an extreme 
aspartate aminotransferase level (4,630 

IU/L), and the mean value of bilirubin was one-third higher than 
that reported previously (32).

Furthermore, PT normalized within the first 24 h following 
the resolution of pregnancy, and platelets returned to normal 
levels on the eighth day following pregnancy interruption. The 
laboratory parameter with the longest time to return to the 
normal range was bilirubin (>1 month). Of note, our patients 
remained hypoglycemic for an average of 15 days following 
delivery, and one patient remained hypoglycemic for 33 days, 
reflecting functional liver damage. Finally, all patients had 
elevated creatinine levels, which took an average of 18.5 days 
to return to normal levels. The abovementioned data confirm 
the severity of liver involvement of this complication and the 
corresponding care to avoid major problems once the pregnancy 
is resolved (6). 

The presence of rhythm and conduction disorders in three 
patients– one with a heartbeat ectopic disease that led to 
strokes of ventricular tachycardia (Figure 1), another with 
only sporadic ectopic beats, and the third with second-degree 
atrioventricular block–requires attention. These abnormalities 
may be because of myocardial microvesicular fat infiltration. 
The images of liver biopsies performed in our patients are 
shown in Figures 2 and 3.

In a previous 5-year study, the main characteristics of 86 
pregnant women (50 primiparas [58.1%]; 36 multiparas [41.9%]) 
with AFLP included age of 30.8 ± 5.4 years and body mass index of 
21.0 ± 2.5 kg/m2. Gastrointestinal symptoms including epigastric 
pain (68.6%), nausea (47.7%), anorexia (46.5%), and vomiting 
(39.5%) were the main complaints. Jaundice of the skin and/
or sclerae (54.7%), edema (38.4%), fatigue (19.8%), bleeding 
tendency (16.3%), polydipsia or polyuria (14.0%), and skin 
itching (8.1%) were the main nongastrointestinal symptoms. 
Only 24 cases (27.9%) showed fatty liver by imageological 
examination (33).

Finally, artificial liver support is an effective measure to 
improve severe patients’ prognosis (34). As a preventive strategy, 

AFLP shows a certain predilection for nulliparous women, 
multiple pregnancies, and when the product of conception is a 
male (25). In this study, the finding that three of our patients 
were primiparous and three were multigravida women supports 
this notion.

The initial manifestations of AFLP are nonspecific and frequently 
misinterpreted, including nausea and vomiting (70%), pain in the 
right upper quadrant or epigastrium (50%–80%), or a syndrome 
virus-like with headache, malaise, fatigue, anorexia and abdominal 
pain that usually precede by one to two weeks, as a prodromal 
period to the jaundice phase; itching is rare (26,27). On physical 
examination, fever and jaundice are common and as the condition 
progresses they occur in >70% of the patients. Hypersensitivity in 
the right upper quadrant or epigastrium is frequently observed; 
however, the liver is not palpable (28). Conversely, in this study, 
the following variables showed 100% frequency: abdominal 
pain, coagulopathy, encephalopathy, hypoglycemia and jaundice. 
AFLP deserves special attention because without appropriate 
treatment, it can complicate with multisystem involvement, 
including fulminant liver failure, kidney failure, coagulopathy with 
uncontrollable uterine or gastrointestinal bleeding, pancreatitis, 
seizures, coma, and death (29); despite severe affliction, our 
patients had a 66.66% survival rate. An aspect that may influence 
this last data is that the regulations in Mexico establish that the 
mortality of an ICU is attributed to patients who complete at 
least a 24 h stay.

Some women may develop preeclampsia, edema, and 
hypertension. Furthermore, hemolysis, elevated liver enzyme 
levels, and low platelet (HELLP) syndrome; thrombotic 
thrombocytopenic purpura; and AFLP can be a spectrum 
of the same disease. Transient diabetes insipidus can also 
occur, but is very rare (30). Special care must be taken when 
hypofibrinogenemia as well as PT and APTT lengthening with 
decreased antithrombin III levels simultaneously develop, which 
is common in the pathology progression (31); this scenario 
indicates disseminated intravascular coagulation installation, an 

Table 2. Time to laboratory normalization after pregnancy resolution (days) in four surviving 
AFLP patients

Number of case 1 (1996) 2 (1999) 3 (2005) 4 (2010) Mean

Protrombin time (≤ 3 seconds) 1 1 1 1 1

Platelet (≥ 100 000 x mm3) 11 7 6 7 7.7

Aspartate aminotransferase (≤ 40 IU/L) 65 7 20 29 30.2

Alanine aminotransferase (≤ 35 IU/L) 65 7 20 29 30.2

Glucose (≥ 110 mg/dl) 33 5 6 14 14.5

Albumin (≥ 3.4 g/dl) 19 10 13 13 13.7

Creatinine (≤ 1.2 mg/dl) 25 27 3 16 18.5

AFLP: acute fatty liver of pregnancy.
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Figure 1. Patient with AFLP and ventricular tachycardia that raced two 
hours after cesarean section.

Figure 2. Hepatic biopsies of the survival patients 2 and 4. 
Hematoxylin-eosin staining showing fat accumulation in microvesicles 
with central cytoplasm.

Figure 3. Hepatic biopsies of the survival patient 6 with oil red 
staining showing fat accumulation in the cytoplasm with multiple 
microvesicles and the nucleus remaining central.

usual genotyping of infants can be considered a prevention 
option as LCHAD deficiency in infants can be associated with 
maternal AFLP. The use of elastography instead of liver biopsy 
would also be an innovative aspect. A limitation of this study is 
that the exclusion criteria led to an underestimate of the actual 
number of AFLP cases during the studied period (35).

Conclusion 
 
AFLP has a low incidence but a high mortality index that 

deserves a multidisciplinary team to improve the survival rate, 
which in our experience was at 66.66%.

Resumen 

Objetivo: El objetivo de este estudio fue determinar la 
evolución de pacientes con hígado graso agudo del embarazo 
(HGAE) durante un período de 18 años en la ciudad de Toluca, 
México. Métodos: Este fue un estudio descriptivo y retrospectivo 
de dieciocho años. Se incluyeron todas las mujeres con HGAE 
confirmada por biopsia y se registró la incidencia, valores de 
laboratorio y complicaciones. Resultados: La incidencia de 
HGAE fue de 1 caso por cada 8,451 partos. Las principales 
complicaciones fueron hemorragias, infecciones y compromiso 
neurológico. La mortalidad fue del 33.33%. Conclusión: Se puede 
concluir que la AFLP tiene una incidencia ligeramente menor 
en México que la reportada en otros países pero con una mayor 
sobrevida. Esta condición amerita un equipo multidisciplinario 
para mejorar la tasa de supervivencia.
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