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Acute Fatty Liver

Aiyuan Li and Weike Tao

Background
Definition

Acute fatty liver of pregnancy (AFLP) is a rare but poten-
tially fatal condition unique to pregnancy [1, 2]. The etiology
is not fully known but likely due to mitochondrial defects in
fatty acid oxidation (FAO) [3]. AFLP is a disease of late
pregnancy that is frequently reversible, characterized by
microvesicular fatty infiltration of hepatocytes, which can
lead to multiorgan failure.

Incidence

AFLP occurs in approximately 1 in 6659 to 1 in 13,000
maternities [1, 3].

Etiology

The pathogenesis is not fully understand but has been linked to
fetal mitochondrial dysfunction due to a mutation that leads to
a deficiency in the enzyme, long-chain 3-hydroxyacyl-CoA
dehydrogenase (LCHAD), which is part of the mitochondrial
trifunctional protein involved in FAO [4, 5].

1. There is typically fetal homozygosity for LCHAD defi-
ciency that affects heterozygous mothers, resulting in
reduced FAO in the placenta and liver. The combined
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decrease in FAO leads to accumulations of fatty acids,
and toxic metabolites such as arachidonic acid, in the pla-
centa and the maternal liver.

2. In addition to direct damage to hepatocytes, fatty acids
cause an oxidative stress response with an abundant pro-
duction of oxygen free radicals contributing to liver apop-
tosis and a systemic inflammatory response.

3. AFLP is characterized histologically by fatty infiltration
of the liver, hepatic steatosis, which is associated with
oxidative stress and mitochondrial dysfunction.

4. Deficiencies in other lipid metabolism enzymes, such as
the long-chain 3 ketoacyl-CoA thiolase, palmitoyltrans-
ferase I, medium-chain acyl-CoA dehydrogenase, and
short-chain acyl-CoA dehydrogenase, may also be asso-
ciated with AFLP. FAO defects, other than in the mito-
chondria, also lead to toxic metabolites that may
contribute to oxidative stress in the liver in women with
AFLP. Interestingly, oxidative stress on the liver can also
be caused by preeclampsia, which complicates 40% of
cases of AFLP.

5. Not all mothers with AFLP have mutations involving
LCHAD nor do all mothers carrying fetuses homozygous
for these defects develop AFLP.

Symptoms

1. Symptoms of AFLP are non-specific.

(a) Generalized malaise, abdominal pain, nausea, vomit-
ing, and headache may be the initial symptoms.
Nausea and vomiting may occur in 75% of cases and
abdominal pain in up to 80% [6].

(b) The above symptoms combined with mental status
changes and encephalopathy occur 1-2 weeks prior
to the development of jaundice that develops in 37%
of patients.

2. Signs of renal and hepatic dysfunction may develop such
as coagulopathy, ascites, encephalopathy, hypoglycemia,
edema, lactic acidosis, and renal failure. Typically renal
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signs manifest after hepatic ones. One study of 32 women
with AFLP noted that 50% developed renal failure, 90%
coagulopathy, and 55% disseminated intravascular coag-
ulation [7].

. In severe cases, AFLP rapidly progresses to acute liver

failure.

Interaction with Pregnancy

1.

. AFLP is

This is a disease that is specific to pregnancy with a

maternal mortality rate of approximately 18% [1].

The most common time of presentation is in the third tri-

mester, though sometimes AFLP is not diagnosed until

after delivery [5, 8].

(a) During the third trimester, increased energy demand
from fetal and placental growth causes increased
fatty acid synthesis. A reduction in FAO increases
susceptibility to AFLP.

(b) Most women develop AFLP between gestational
weeks 30 and 38.

more common in primiparous women.

Recurrence in subsequent pregnancies has been reported,

with incidence estimates varying from 20 to 70%.

. Approximately 20% of AFLP occurs in twin pregnancies.

Twin pregnancies carry a 14-fold increased risk of AFLP
when compared to singleton pregnancies.

Male fetuses are associated with 75% of AFLP cases
[2, 5].

. Approximately 50-70% of women with AFLP also

develop pregnancy-induced hypertension, and symptoms
may overlap with those of hemolysis, elevated liver
enzymes, and low platelet (HELLP) syndrome [5].
Neonatal demise can occur. AFLP is associated with a
23% fetal mortality. Preterm delivery, low birth weight,
neonatal apnea, and fetal distress have been reported.
Maternal mortality may be from hemorrhage, sepsis,
renal failure, circulatory collapse, pancreatitis, and gas-
trointestinal bleeding.

Diagnosis

1.

Symptoms involving the gastrointestinal system during
the third trimester that cannot be attributed to other obvi-
ous causes should prompt a suspicion of AFLP.

. Distinguishing AFLP from HELLP syndrome may be dif-

ficult. However, higher transaminases and bilirubin, DIC,
hypoglycemia, and decreased antithrombin III may be
more common in AFLP, while proteinuria and hyperten-
sion are more common in HELLP syndrome.

Table 4.1 Swansea criteria for AFLP (six or more positive

categories)

Vomiting +

Abdominal pain +

Polydipsia/polyuria +

Hepatic encephalopathy +

Total bilirubin >14 pmol/L

Blood glucose <4 mmol/L

Uric acid >340 pmol/L (5.7 mg/dL)
Leukocytosis >11 x 10°/L

Ultrasound of the liver Ascites or “bright liver”
Transaminases (ALT, AST) >42 U/L

Blood ammonia >47 pmol/L

Creatinine >150 pmol/L
Coagulopathy PT > 14s or APTT > 34s
Liver biopsy Microvesicular steatosis

3. The Swansea criteria are commonly used to establish the

diagnosis [1]. See Table 4.1. AFLP is diagnosed if six or
more categories are positive.

. Liver biopsy is no longer routinely used due to the risk of

severe bleeding, and the value of imaging studies remains
to be determined.

Management

1. Early diagnosis and delivery are key to a good outcome.

(a) It is recommended that delivery should be completed
within 7 days of suspected diagnosis. Maternal sur-
vival approaches 100% if delivery is completed
within 7 days of diagnosis.

(b) Maternal survival decreases to 70% if delivery is
completed later than 2 weeks after diagnosis.

(c) In severe cases, urgent cesarean delivery is usually
performed. Cesarean delivery may result in improved
maternal and fetal survival rates.

(d) Either regional or general anesthesia can be adminis-
tered. The extent of coagulopathy and encephalopathy
will dictate anesthetic management. One study reported
the use of anesthesia in 28 cesarean deliveries: 13 com-
bined spinal-epidurals (CSE), 3 spinals, and 12 general
anesthetics were performed with no anesthetic complica-
tions reported. Of note, two of the patients who had CSE
had an INR > 2.1 though this practice cannot be endorsed.

2. Treatment for AFLP is generally supportive.

(a) Treatment involves controlling hypertension, providing
caloric supplementation, supporting renal function, and
correcting hypoglycemia, electrolyte and acid-base dis-
turbances, and hypoproteinemia. Admission to an
intensive care unit is advised.
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(b) Coagulopathy may require vitamin K, fresh frozen
plasma, and cryoprecipitate transfusion.

(c) Dialysis may be indicated in severe renal dysfunction
and elevated ammonia levels.

(d) Maternal lipid metabolism and mental status must be
followed. If applicable, diet should be low in lipids
and high in carbohydrates. FAO inhibitors, such as
nonsteroidal anti-inflammatory drugs and valproic
acid, should be avoided [8].

(e) Prophylactic antibiotics are often administered.

(f) Liver transplant may be required. AFLP may deterio-
rate postpartum but typically gradually improves.
However, some patients with refractory liver failure
may require transplant. Patients with encephalopathy
and increased lactate and ammonia levels on admis-
sion may be more likely to require transplant.

3. With early recognition and delivery, the prognosis has sig-
nificantly improved over the past few decades. There is tem-
porary worsening of hepatic and renal function within 48 h
of delivery, but improvement should follow thereafter [2, 9].

4. Fetuses born to mothers with AFLP should be maintained
on a high-carbohydrate, low-fat diet and remain unfasted
for more than 4 h. Aspirin, nonsteroids, tetracycline, and
valproic acid should be avoided until neonatal status is
established.
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