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CASE REPORT

Acute fatty liver of pregnancy associated with severe acute
pancreatitis: A case report
Cássio Vieira de Oliveira, Alecsandro Moreira, Julio P Baima, Leticia de C Franzoni, Talles B Lima, Fabio da
S Yamashiro, Kunie Yabuki Rabelo Coelho, Ligia Y Sassaki, Carlos Antonio Caramori, Fernando G Romeiro,
Giovanni F Silva
disease causes pancreatitis. Treatment involves supportive measures and pregnancy interruption. In this
report, we describe a case of a previously healthy
26-year-old woman at a gestational age of 27 wk and
6 d who was admitted with severe abdominal pain and
vomiting. This case illustrates the clinical and laboratory overlap between acute fatty liver of pregnancy and
pancreatitis, highlighting the difficulties in differentiating each disease. Furthermore, the hypothesis for this
overlapping is presented, and the therapeutic options
are discussed.
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Abstract

Core tip: A previously healthy 26-year-old woman at
27 wk and 6 d of pregnancy was referred for investigation of abdominal pain. She presented with complaints
of diffuse abdominal pain with nausea and vomiting
associated with hepatic and renal dysfunction. Acute
fatty liver of pregnancy and severe acute pancreatitis
were diagnosed. Acute fatty liver of pregnancy is rarely
associated with severe acute pancreatitis, which can
complicate the diagnosis. The possible mechanisms involved in this association and the current therapies are
discussed, focusing on the relevant aspects to improve
the management of similar cases.

Acute fatty liver of pregnancy is a rare disease that
affects women in the third trimester of pregnancy.
Although infrequent, the disease can cause maternal
mortality. The diagnosis is not always clear until the
pregnancy is terminated, and significant complications, such as acute pancreatitis, can occur. Pancreatic
involvement typically only occurs in severe cases after
the development of hepatic and renal impairment. To
date, little knowledge is available regarding how the
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INTRODUCTION

Table 1 Main laboratory tests demonstrating the deve
lopment of liver and pancreatic

Acute fatty liver of pregnancy (AFLP) is a disorder
unique to pregnancy that is characterized by microvesicular fatty infiltration of hepatocytes[1]. AFLP was first
described in 1940 and was initially considered fatal[2].
However, early diagnosis has dramatically improved the
prognosis and maternal mortality; therefore, maternal
mortality is currently the exception rather than the rule[1].
AFLP typically occurs in the third quarter of pregnancy,
but it is not always diagnosed prior to delivery, as was the
case described herein.
The most common initial symptoms are anorexia,
nausea, vomiting, abdominal pain, and jaundice. A condition that must be excluded is hemolytic anemia elevated
liver function and low platelet count syndrome (HELLP)
syndrome, which is characterized by hemolysis, elevated
liver enzymes, and low platelet count. AFLP and HELLP
syndrome can occur together in some overlapping cases,
making the diagnosis more difficult. However, the signs
of liver failure, such as hypoglycemia and hepatic encephalopathy, are suggestive of AFLP. Additionally, HELLP
syndrome is likely to occur in patients with hypertension,
whereas AFLP often occurs in the absence of hypertension. The differential diagnosis of these two diseases
was evaluated in a recent study, which indicated that the
incorporation of antithrombin activity less than 65% into
the diagnostic criteria for AFLP may facilitate prompt
diagnosis of this disease[3].

Blood tests

Admission 48 h after Hospital 1 yr after
admission discharge discharge

Hemoglobin (g/dL)
Leukocyte count (mm3)
Glucose (mg/dL)
Alkaline phosphatase (U/L)
g-GTP (U/L)
Calcium (mg/dL)
Amylase (U/L)
LDH (U/L)
ALT (U/L)
AST (U/L)
TB (mg/dL)
Creatinine (mg/dL)
Urea (mg/dL)
INR
Proteinuria

9.8
24000
586
532
282
8.4
460
938
202
343
4.0
2.6
78
2.13
0.06 g/
24 h

11.2
21500
71
392
325
7.7
642
977
112
179
4.9
3.3
85
2.78
0.03 g/
24 h

91
248
234
34
38
0.6
0.7
20
1.16
-

76
59
15
17
0.5
0.8
28
0.98
-

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; TB: Total
bilirubin; LDH: Lactate dehydrogenase; INR: International normalized ratio;
g-GTP: Gamma-glutamyl transpeptidase.

CASE REPORT
A previously healthy 26-year-old woman at a gestational
age of 27 wk and 6 d was referred to our hospital due to a
diagnostic hypothesis of acute appendicitis. She was complaining of diffuse abdominal pain, nausea, and vomiting
during the week. During her physical exam, she was pale
and prostrated with mild tachycardia (108 beats/min) and
normal blood pressure (110/70 mmHg). No signs of
acute appendicitis were noted, but she displayed a potent
and diffuse abdominal pain. Cardiotocography revealed
signs of fetal distress, so an emergency cesarean section
was performed. During the surgery, the possibility of appendicitis was eliminated. Because the newborn displayed
bradycardia and an absence of heartbeats at delivery, he
was submitted to initial resuscitation protocols and sent
to the intensive care unit (ICU). Laboratory tests on the
mother revealed leukocytosis, anemia, and hepatic and renal impairment, but no significant proteinuria was found
(Table 1).
Abdominal ultrasonography revealed only pancreatic
edema without signs of biliary obstruction. After the
delivery, abdominal computed tomography (CT), upper
gastrointestinal endoscopy, and biochemical tests were
performed. The endoscopy was performed exclusively
to investigate the possibility of peptic ulcer or other gastroduodenal diseases, but no pathological findings were
found. The CT showed only pancreatic edema without
peripancreatic collections (Figure 1). Given that the amy-
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Figure 1 Abdominal computed tomography scan showing diffuse pancreatic edema.

lase increase was greater than sixfold higher than the normal upper limit and that pancreatic edema was confirmed
by ultrasonography and CT exams, the presence of pancreatitis was conclusive. According to the Ranson criteria,
the patient had a severe disease that achieved 4 points at
admission based on the leukocyte count, aspartate aminotransferase, glycemia, and lactate dehydrogenase values
(Table 1). Additionally, she had acute renal failure and
achieved 14 points according to the APACHE Ⅱ criteria,
which corresponds to an estimated 18.6% risk of hospital death.
The patient developed somnolence and exhibited a
progressive decrease in her level of consciousness. Tracheal intubation and mechanical ventilation were needed,
so she was transferred to the ICU. At this time, the blood
glucose remained normal, but she had abdominal distension and decreased bowel sounds. Then, the diagnostic
hypotheses changed to acute liver failure, severe acute
pancreatitis, and renal failure. Suddenly, she presented recurrent episodes of hypoglycemia, even with continuous
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liver function tests demonstrated severe hepatic impairment, which was the cause of the jaundice. Therefore,
even in the presence of severe pancreatitis, liver disease
remained the major disease.
Women with AFLP have impaired liver function with
increased bilirubin and transaminase levels and leukocyte
counts, which are typically higher than those observed in
a normal pregnancy. The platelet count can be reduced
with or without additional signs of disseminated intravascular coagulation in association with a significant reduction of antithrombin Ⅲ[13]. Severely affected patients also
have elevated serum ammonia, prolonged prothrombin
times, and hypoglycemia caused by liver failure. Acute
renal failure and hyperuricemia are often present[14]. However, in the case presented, the recurrent episodes of
hypoglycemia, even with appropriate correction, were the
main diagnostic clue.
The association between AFLP and inherited defects
in the mitochondrial beta-oxidation of fatty acids, especially the impairment of long-chain 3-hydroxyacyl-CoA
dehydrogenase (LCHAD), suggests that some affected
women and fetuses have an inherited enzyme deficiency
in beta-oxidation that predisposes the mother to this disorder[15-17]. LCHAD catalyzes the third step of the betaoxidation of fatty acids in the mitochondrion (the formation of 3-ketoacyl-CoA from 3-hydroxyacyl-CoA). The
accumulation of long-chain metabolites of 3-hydroxyacyl
produced by the fetus or placenta is toxic to the liver and
can serve as the cause of the liver disease. The role of the
pathogenesis of LCHAD in AFLP has been illustrated in
various studies[18-20].
The mechanism by which pancreatitis may develop
as a complication of fatty liver of pregnancy is not well
understood because this association is rare. Our hypothesis is that the accumulation of long-chain metabolites
of 3-hydroxyacyl is toxic to the liver and the pancreatic
tissue. Thus, the pancreas could be affected when an increased concentration of these metabolites is present, as
occurs in cases of severe hepatic disease. This hypothesis
serves as a reasonable explanation for the pancreatic impairment displayed in this case of hepatic failure.
The diagnosis of LCHAD deficiency in newborns
can save lives; therefore, all women with AFLP and their
children should be administered a molecular test for
LCHAD, which should at least evaluate the most common mutation, namely, G1528C[21,22]. In the present case,
it was not possible to perform this type of test because it
was not available.
The clinical diagnosis of AFLP is typically performed
according to the definition, presentation, and laboratorycompatible image results. The liver imaging is primarily
used to exclude other diagnoses, such as hepatic infarction and hematoma[23]. Various authors reported steatosis
on ultrasound or CT, but these tests are only useful for
performing comparative analyses[24,25]. The AFLP diagnosis can only be made through a liver biopsy showing microvesicular fatty infiltration in hepatocytes. The fat droplets are centrally distributed around the cellular nuclei,

C

Figure 2 Histopathological analysis of the liver biopsy according to three
stains. A: Hematoxylin-eosin staining reveals canalicular cholestasis, hepatocellular ballooning, and microgoticular steatosis; B: Masson staining demonstrates microgoticular steatosis and perivenular and pericellular fibrosis; C: Oil
red staining shows the microdroplets of fat clearly stained in red.

dextrose infusion and parenteral nutrition. In response to
these new symptoms, AFLP became the major diagnostic
hypothesis. Serum factor V was normal, so a percutaneous liver biopsy was performed.
The liver biopsy analysis showed centrilobular microgoticular steatosis, ballooning degeneration, and reticular
collapse. The Masson staining showed areas of reticular
thickening and intralobular collapse. The “red oil” stain
was positive in focal areas, yielding the diagnosis of
AFLP (Figure 2).
Seven days following the delivery, she exhibited a clear
improvement in consciousness level and liver function
tests. She was discharged on postoperative day 24 and
returned to the hospital 4 mo later without neurological
sequelae. Additionally, laboratory tests and abdominal CT
were normal. Despite the problems during the birth, her
child exhibited normal development.

DISCUSSION
AFLP is a rare condition that affects approximately 1 in
7000 to 1 in 20000 births[4-8]. AFLP is more common in
women with multiple pregnancies and, possibly, in underweight women. However, this case of AFLP occurred in
a primiparous, normal-weight woman but not delivering
twins.
Approximately half of AFLP patients display signs
of preeclampsia at the beginning of or at some time during the course of the disease[9]. Extrahepatic complications may occur, which can be life-threatening[10,11]. The
patients rarely develop pancreatitis, which can be severe.
Similar to the case described herein, pancreatitis is typically noticed only after the development of hepatic and
renal dysfunction[12]. In this case, the patient had AFLP
with severe acute pancreatitis, an association that is rarely
documented in the literature. The acute renal failure was
a complication of the pancreatitis, so it was treated only
by supportive measurements and the delivery, thereby
confirming that it was a consequence of the underlying
disease. No renal replacement therapy was needed. The
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giving the cytoplasm a foamy aspect and typically sparing
the cells around the portal tract[26]. A special staining (oil
red) must be used to confirm the diagnosis in patients
without obvious vacuolation[27,28]. As the liver biopsy is
invasive, it is not always performed. Liver biopsy should
be performed with caution during pregnancy and be reserved for cases where the diagnosis remains unclear.
A specific treatment is not available for AFLP. The
primary treatment is delivery, which typically occurs on
an emergency basis after maternal stabilization via the infusion of glucose and reversal of the coagulation disturbances. Because hypoglycemia is common and dangerous,
glucose levels should be monitored until liver function
normalizes[7]. It is typically necessary to treat hypoglycemia with the continuous infusion of a 10% glucose solution. Some patients with severe hypoglycemia may require
additional bolus administrations of 50% glucose[7].
The liver function tests typically begin to normalize
after delivery; however, after the first few days, a transient worsening of renal and hepatic function may be
observed, followed by a definite improvement. In severe
cases, particularly when the diagnosis is delayed, more
days of illness can be observed, requiring supportive
treatment in an ICU. Mechanical ventilation, dialysis,
parenteral nutrition, or surgery to treat bleeding during
cesarean delivery may be needed. Even the most severely
ill patients can recover without liver disease sequelae[7].
However, substantial morbidity and even maternal mortality may occur[8]. Some reports have also described patients who required liver transplantation, which is rarely
needed when a diagnosis and pregnancy termination
were achieved in sufficient time[29,30]. A case series of five
patients indicated good recovery after plasma exchange
and renal replacement therapy, showing that the accumulation of long-chain metabolites of 3-hydroxyacyl is most
likely the major cause of the liver disease. The authors
suggested that these therapies are safe and effective; thus,
they should be used immediately at the onset of hepatic
encephalopathy and/or renal failure in AFLP patients[31].
None of the patients treated by plasma exchange and renal replacement therapy developed pancreatitis, indicating
that our pancreatic toxicity hypothesis may be correct.
Of note, AFLP can recur in subsequent pregnancies despite negative LCHAD mutation screening results[6,15,18,32-35]. However, the exact risk of recurrence is
unknown. Affected women should be advised of this
possibility, and a maternal-fetal medicine specialist should
closely monitor subsequent pregnancies. Given that the
initial symptoms of AFLP can be atypical, the diagnosis
can be easily misidentified, leading to multiple organ dysfunctions. Once the diagnosis is confirmed, it is important
to be vigilant to avoid serious complications, such as pancreatitis, renal failure, and hypoglycemia, as described here.

COMMENTS
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Case characteristics

A previously healthy 26-year-old woman with a gestational age of 27 wk and 6 d
presented with diffuse abdominal pain associated with hepatic and renal failure.

Clinical diagnosis

Diffuse abdominal pain and vomiting.

Differential diagnosis

Hemolytic anemia elevated liver function and low platelet count syndrome syndrome.

Laboratory diagnosis

Amylase: 642 U/L; glucose: 586 mg/dL; alanine aminotransferase: 202 U/L;
aspartate aminotransferase: 343 U/L; total bilirubin: 4.0 mg/dL; creatinine: 2.6
mg/dL; urea: 78 mg/dL; international normalized ratio: 2.13.

Imaging diagnosis

Pancreatic edema was confirmed by ultrasonography and computed tomography.

Pathological diagnosis

The liver biopsy results were compatible with acute fatty liver of pregnancy
(AFLP).

Treatment

Pregnancy interruption and supportive measures.

Related reports

AFLP rarely presents with severe acute pancreatitis.

Experiences and lessons

Because the early symptoms of AFLP can be uncharacteristic, the disease can
be misdiagnosed. It is important to be vigilant to make the correct diagnosis of
AFLP and identify complications, such as pancreatitis.

Peer review

This article describes a rare case with acute fatty liver disease complicated with
acute pancreatitis. This is an interesting case report.
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