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Introduction
Acute fatty liver of pregnancy (AFLP) 
is a rare but potentially fatal condition 
characterized by hepatic failure. Typi-
cally, it occurs in the third trimester of 
pregnancy. Because of di� ering study 
populations, the reported incidence 
varies from 1 in 7000 to 1 in 20,000 
pregnancies.1-4 � e seriousness of this 
disorder is demonstrated by recent 
data from the U.S. Acute Liver Failure 
Study Group, which show that AFLP 
is the most common cause of acute 
liver failure during pregnancy—more 
common than drug-induced causes and 
hepatitis.5 Although AFLP shares some 
similar clinical and laboratory features 
with other obstetric medical compli-
cations—such as Hemolysis, Elevated 
Liver enzymes, and Low Platelet count 
syndrome (HELLP)—speci� c features 
can enable diagnosis. Management of 
this serious condition requires prompt 
recognition with close clinical surveil-
lance following delivery. In this article, 
we will highlight these clinical man-
agement considerations and provide 

recommendations to facilitate care in 
women with AFLP.

Pathogenesis
The contemporary understanding 
of AFLP was established with the dis-
covery of Reye syndrome in children 
during the 1960s, wherein de� ciencies 
in mitochondrial enzymes were found 
to be responsible for fatty acid oxidation 
derangements.6 It is now understood 
that autosomal recessive mutations in 
genes that encode enzymes for the fatty 
acid metabolism pathway cause both the 
clinical features as well as histological 
microvesicular fatty hepatocyte in� ltra-
tion seen in women with AFLP.7 During 
normal pregnancy, the fetal-placental 
unit metabolizes free fatty acids for fetal 
growth and development. Placental 
enzymes break down triglycerides into 
free fatty acids, which are then transferred 
to the fetus. When defects exist in the fatty 
acid oxidation pathway of the fetal-pla-
cental unit, the products—intermediate 
fatty acid metabolites—accumulate and 
enter the maternal circulation.8 These 

intermediate metabolites and associated 
reactive oxygen species are taken up by 
the maternal liver to cause microvesicu-
lar fatty in� ltration, activate in� amma-
tory     processes,     and     cause    cellular     
hepatic necrosis.9

� e mechanism leading to the accu-
mulation of fatty acids and metabolites 
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Common symptoms 

� Nausea and vomiting
� Abdominal pain 
� Hypertension
� Jaundice 
� Anorexia

Other symptoms

� Encephalopathy 
� Headache

� Polyuria or polydipsia
� Pruritis

� Gastrointestinal bleeding
� Malaise

by DAVID B. NELSON, MD AND RACHEL SCHELL, MD

Table 1. Symptoms of Acute 
Fatty Liver of Pregnancy
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in the maternal compartment involves 2 
processes. First, the fetal-placental unit 
shares either a homozygous or com-
pound heterozygous mutation resulting 
in an enzyme defect. Second, a hetero-
zygous mother has a decreased ability 
to accomplish fatty acid oxidation in late 
pregnancy, leading to an inability to effec-
tively clear the accumulating fatty acid 
metabolites that have been transferred 
from the deficient fetal-placental unit.7-9 

Risk Factors
The most prominent risk factors asso-
ciated with AFLP include multifetal 
gestations, male fetus, and the afore-
mentioned fetal fatty acid oxidation dis-
orders.3,4,10 Although the majority of cases 
manifest in the third trimester, report-
ed cases have occurred in the second 
trimester.11 Other risk factors include 
obesity, underlying metabolic disorders 
such as diabetes mellitus, and hepatic 
disorders such as intrahepatic cholesta-
sis of pregnancy.1,4,12 Although there is a 
well-known association with preeclamp-
sia, the direct cause and effect to AFLP 
is unclear. Because of the rarity of AFLP, 
clinical vigilance for associated symp-
tomatology in all patients is paramount. 

Clinical Presentation and 
Evaluation
The manifestations of AFLP range from 
minimal clinical findings and labora-
tory derangements to overt liver failure 
with hepatic encephalopathy. Common 
symptoms are listed in Table 1 and are 
often encountered in other obstetric 
“imitators,” such as HELLP syndrome, 
acetaminophen toxicity, and exacer-
bation of systemic lupus erythemato-
sus.13,14 One of these clinical features—
new-onset nausea and vomiting in the 
third trimester—is often associated with 
AFLP and merits further evaluation. The 

testing algorithm in Figure 1 can be 
used to facilitate assessment in women 
presenting with suspected AFLP. If 
clinical concern for AFLP remains high 
after initial laboratory evaluation, fur-
ther confirmatory tests, also in Figure 1, 
can be obtained. These tests are readily 
available at most hospitals and focus 
on identifying hepatic and hematologic 
dysfunction, which are the hallmarks 
of AFLP. 

To interpret the battery of laboratory 
tests used to diagnose AFLP, an under-
standing of the normal physiologic 
changes of pregnancy and their asso-
ciated laboratory alterations is critical. 
“Normal values,” as referenced by an 
electronic medical record (EMR), often 
use reference ranges derived from males 
and/or nonpregnant women, which 
may be profoundly abnormal when 
referenced to the pregnant patient. 
For example, both serum cholesterol 

and plasma fibrinogen levels are sig-
nificantly elevated in the third trimester 
of a normal pregnancy.15 Therefore, if 
levels of these analytes in pregnancy fall 
within the EMR reference range, they 
may actually be indicative of significant 
abnormality. Failure to recognize these 
differences may result in a missed diag-
nosis or unrecognized complication. 

Classically, the Swansea criteria 
(Table 2) are used to confirm the diag-
nosis of AFLP.16 To meet the diagnosis of 
AFLP, 6 of the listed criteria must be met. 
These criteria are validated and effec-
tive; however, utilizing them requires 
the use of testing modalities that may 
not be readily available in all facili-
ties. Moreover, some of these analytes 
require specific laboratory processing. 
For example, sampling for ammonia—
an analyte elevated in hepatic dys-
function—can be influenced by trans-
port of the sample on ice. Although 

Six of the features below are required for the diagnosis

Clinical features P Nausea and vomiting
P Abdominal pain
P Encephalopathy
P Polyuria or polydipsia

Laboratory features P Bilirubin >0.8 mg/dL
P Hypoglycemia <72 mg/dL
P WBC >11x109/L
P AST or ALT >42 units/L
P AKI or Cr >1.7 mg/dL
P Coagulopathy or PT >14 sec
P Ammonia >47 µmol/L
P Urate >340 µmol/L

Ultrasonographic features Ascites or echogenic liver

Histologic features Microvesicular steatosis on liver biopsy

AKI, acute kidney injury; ALT, alanine transaminase; AST, aspartate transaminase; Cr, creatinine; PT, 
prothrombin time; WBC, white blood cell count.

Table 2
Swansea Criteria for the Diagnosis of Acute Fatty Liver 
of Pregnancy16
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ultrasonographic findings are included 
in the Swansea criteria, the utility of such 
findings is limited.1,8,17 Imaging may still 
prove valuable for exploring the other 
common obstetric imitators previously 
mentioned. For example, a right upper 
quadrant ultrasound may be useful to 
diagnose a hepatic hematoma in the 
setting of HELLP syndrome.14,18 The use 
of liver biopsy was previously performed 
to diagnose AFLP, but given the chal-
lenges of such testing in a coagulopathic 
patient who has other features indicative 
of AFLP, it is rarely utilized today.

The laboratory abnormalities asso-
ciated with AFLP demonstrate multi-
organ injury, including hepatic, renal, 
and hematologic dysfunction. Hepatic 
dysfunction is characterized by liver 
damage with transaminase elevation, 
and by ineffective metabolic function 
as demonstrated by reduced produc-
tion of cholesterol and fibrinogen.3,13,15 
Renal impairment, caused by both 
intrinsic and prerenal insults, mani-
fests as elevated serum creatinine—
often greater than 1.0 mg/dL.13 Asso-
ciated hematologic abnormalities are 
frequently consistent with dissemi-
nated intravascular coagulation, char-
acterized by prolonged clotting times, 
thrombocytopenia, hypofibrinogen-
emia, and elevated serum fibrin split 
products (D-dimer).19,20 There is often 
significant hemolysis, demonstrated by 
anemia and the presence of nucleated 
red blood cells.20 

These clinical and laboratory features 
can be useful in differentiating AFLP 
from HELLP syndrome. For example, 
patients with AFLP are more likely to 
present with nausea, vomiting, or jaun-
dice. While hypertension is common 
to both diagnoses, it is present in only 
70% of patients with AFLP and nearly 
all patients with HELLP syndrome.13,21 

Furthermore, AFLP is associated with 
significantly more hepatic and renal 
dysfunction as well as coagulopathy, 
demonstrated through lower fibrinogen 
levels (<300 mg/dL), lower total choles-
terol (<150 mg/dL), higher total bilirubin 
(>1.0 mg/dL), and more significant renal 
dysfunction (Creatinine >1.0 mg/dL).13 

Management
The clinical management of the patient 
with AFLP relies on the following prin-
ciples: (1) prompt recognition and 
evaluation of the mother and fetus; (2) 
planning for supportive care, such as 
reversal of coagulopathy; (3) prepara-
tion for delivery as soon as feasible; and 
(4) multidisciplinary care with anesthe-
siologists, intensivists, hepatologists, 
and pediatricians.3,18,19,22,23 Given the 
underlying pathophysiology of the dis-
ease, it is understood that liver damage 
will continue until the fetus is delivered. 
After delivery, maternal recovery may 
be slow—lasting days to weeks—and 
often requires considerable support-
ive care. Any woman who presents 
with symptoms concerning for AFLP 

should be admitted to the labor and 
delivery unit of a hospital that has the 
ability to escalate care to an intensive 
care setting.22

Once the patient is admitted, a 
number of simultaneous measures 
should be initiated in her care, begin-
ning with close maternal and fetal mon-
itoring. Two large-bore intravenous 
catheters are placed for maternal resus-
citation. For women in whom a diagno-
sis of preeclampsia is being considered, 
magnesium sulfate infusion is initiated 
for eclampsia prophylaxis. In fact, con-
current preeclampsia is seen in approx-
imately 70% of women with AFLP.4,13 
Importantly, severe-range hyperten-
sion is treated with antihypertensive 
agents with a goal blood pressure of 
less than 160/110 mm Hg.18 Consulta-
tion with an anesthesiologist is impera-
tive for maternal stabilization and in 
preparation for delivery. If the patient 
is encephalopathic or obtunded, airway 
protection is critical and may require 
endotracheal intubation. Placement of 
a nasogastric tube with administration 
of antacids to neutralize stomach con-
tents may also be considered in patients 
with persistent nausea and vomiting. 
Finally, consultation with the pediatric 
team is recommended for 2 reasons: 
(1) the need for neonatal resuscitation 
given the risks of fetal compromise; and 
(2) neonatal evaluation for metabolic 
derangements after delivery.3,9 

Delivery Considerations
Although delivery is required for 
the definitive treatment of AFLP, the 
diagnosis alone is not an indication 
for cesarean delivery. In fact, vaginal 
delivery is preferred given the procliv-
ity toward severe coagulopathy in these 
patients. If vaginal delivery is pursued, 
vaginal trauma, such as episiotomy, 

Table 3. Key Take-Home Points 
for the Management of AFLP

1Patients with new-onset nausea and vomit-
ing in the third trimester of pregnancy 

should be evaluated for AFLP.

2Derangements in laboratory analytes must 
be interpreted with respect to pregnant 

reference values. Use of the testing algorithm 
in Figure 1 can facilitate differentiation from 
obstetric imitators (eg, HELLP syndrome). 

3The treatment for AFLP is delivery. 
However, the prolonged recovery, often 

lasting days to weeks, requires multidisciplinary 
supportive care. 

AFLP, acute fatty liver of pregnancy; HELLP, Hemoly-
sis, Elevated Liver enzymes, and Low Platelet count.
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should be avoided. However, the cesar-
ean delivery rate in women with AFLP 
is ultimately significant, as high as 67%, 
and is likely driven by fetal indications.10 

In the patient undergoing cesarean 
delivery, management of coagulopathy 
and preparation for excessive bleed-
ing is critical. If the fetal status permits, 
coagulopathy should be corrected prior 
to proceeding with delivery.19 Hypofibri-
nogenemia should be corrected using 
fibrinogen-containing products—fresh 
frozen plasma or cryoprecipitate—with 
a goal fibrinogen level of at least 150 mg/
dL. Similarly, thrombocytopenia should 
be corrected with the administration of 
platelets to a level greater than 50,000/
mL. Despite preoperative resuscitation, 
the risk of intraoperative and postop-
erative bleeding remains significant. We 
recommend against the use of a Pfan-
nenstiel incision and prefer a vertical 

midline skin incision at the time of cesar-
ean delivery. This approach takes advan-
tage of natural avascular surgical planes 
and allows for exploration of the upper 
abdomen if necessary. We have identi-
fied several cases of hematomas at the 
level of the rectus muscle in patients who 
received a Pfannenstiel incision in the 
setting of concurrent coagulopathy with 
AFLP. A surgical drain may be placed at 
the time of abdominal closure if there is 
ongoing surgical oozing or ascitic fluid 
within the abdomen; however, this is not 
our standard practice.

Analgesia and Anesthesia
Decisions regarding anesthesia and 
analgesia will also be influenced by 
metabolic and hematologic derange-
ments.23 For women with mild coagu-
lopathy and thrombocytopenia (plate-
lets >70,000/mL), neuraxial anesthesia 

remains a reasonable option. However, 
reevaluation of laboratory indices may 
be necessary prior to removal of an epi-
dural catheter as the nadir of coagu-
lation studies and platelet count may 
worsen, and not recover, until several 
days postpartum. In more severe cases, 
general endotracheal anesthesia may be 
necessary for maternal airway protec-
tion, profound coagulopathy prohibit-
ing regional anesthesia, or in the setting 
of fetal decompensation necessitating 
emergent cesarean delivery.

Postpartum Recovery and 
Complications
While delivery is the definitive treat-
ment of AFLP, postpartum recovery 
may be prolonged and complicated by 
ongoing supportive care needs. Close 
surveillance and supportive care in 
either an intensive care unit or labor 

AFLP, acute fatty liver of pregnancy.
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Normal findings

Figure 1 Testing Protocol for the Evaluation of Acute Fatty Liver of Pregnancy (AFLP)3,4,10 
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and delivery unit are imperative. Serial 
measurements of hematologic, hepatic, 
and renal function should be performed 
every 6 to 12 hours for the first 1 to 2 
days. Anemia is common during this 
time due to hemolysis or postpartum 
hemorrhage, and it frequently requires 
transfusion. Further, in patients with 
renal dysfunction who are receiving 
magnesium sulfate for seizure prophy-
laxis, serum magnesium levels should 
be monitored to avoid magnesium tox-
icity. Blood glucose levels should also be 
monitored hourly. If levels fall below 60 
mg/dL, hypoglycemia should be treated 
with an infusion of 10% glucose. 

Gradual recovery of laboratory ana-
lytes should be expected within a week 
following delivery. Hepatic dysfunc-
tion usually begins to improve 1 to 2 
days after delivery. Transaminase levels 
decline linearly to levels of 100 units/L 
or less, and they may remain mildly ele-
vated for several weeks. Other mark-
ers of hepatic dysfunction, including 
cholesterol and total bilirubin, begin 
improving after 3 to 4 days. Hemostat-
ic dysfunction related to either liver 

synthetic function or consumptive 
coagulopathy improves over 4 to 6 days 
postpartum, as indicated by increas-
ing plasma fibrinogen and declining 
D-dimer. The time course for recovery 
of aspartate transaminase and serum 
fibrinogen is shown in Figure 2. By con-
trast, renal recovery measured by serum 
creatinine may require 7 to 10 days.3,4,13 

The postpartum course may be fur-
ther complicated in some patients.  Up 
to 15% of women with AFLP will develop 
pancreatitis.24 This is managed conser-
vatively with intravenous hydration, 
analgesia, and nasogastric decompres-
sion. Transient diabetes insipidus may 
also be present, and excessive diuresis 
can be slowed using desmopressin in 
most cases.4

Rarely, expected hepatic recovery 
does not occur, and persistent liver 
failure ensues. This requires manage-
ment by hepatologists and intensivists 
and may involve the use of advanced 
therapies, such as plasma exchange or 
extracorporeal life-support systems.2,23,25 
Transplantation may be necessary 
in patients with profound persistent 

hepatic failure with hypotension and 
acidosis. The need for transplantation 
is typically later in the recovery course 
and remote from delivery.2,10 

Maternal and Perinatal 
Outcomes
Together with advances in the diagno-
sis and management of AFLP, maternal 
and perinatal outcomes have signifi-
cantly improved over the past 2 decades. 
Maternal mortality, which was as high 
as 80% to 90% in the 1980s, has now 
decreased to less than 10%.26 Perina-
tal mortality remains substantial and 
is now recorded in approximately 20% 
of AFLP cases.2,4 In a recent review of 
more than 350 women with AFLP, all 
survivors had full recovery of hepatic 
function.4 Despite these improvements, 
morbidity remains significant. With high 
rates of associated acute kidney injury, 
intensive care unit admission, and blood 
and component transfusion, most cases 
will trigger a severe maternal morbidity 
event. The recurrence of AFLP in a sub-
sequent pregnancy is rare,14 but women 
who are heterozygous for a fatty acid 
oxidation enzyme defect are at increased 
risk. Therefore, screening for fatty acid 
oxidation disorders should be consid-
ered in women with a history of AFLP.

Summary
Once AFLP is identified, preparing for 
delivery and preparing for ongoing sup-
portive maternal care postpartum are 
paramount. Key elements regarding 
the care of patients with AFLP are sum-
marized in Table 3. Although AFLP is 
associated with maternal and infant 
morbidity and mortality, a multidisci-
plinary approach may be beneficial.   
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Figure 2
Serial Assessment of AST and Plasma Fibrinogen  
Following Delivery 
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