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Liver disease in pregnancy is a rare phenomenon, but its presence represents a challenging scenario 
as it can have harmful effects on both the mother and the fetus. Certain liver diseases are unique 
to pregnancy only, including hyperemesis gravidarum, intrahepatic cholestasis of pregnancy, 
preeclampsia, hemolysis, elevated liver enzymes and low platelets (HELLP) syndrome and acute fatty 
liver of pregnancy. Concurrently, pregnant patients remain susceptible to acquiring liver disorders 
that may be encountered in general population including viral hepatitis, gallstones or Budd-Chiari 
syndrome. Some conditions may predate pregnancy such as cirrhosis, autoimmune hepatitis, Wilson 
disease or a prior liver transplant. In pregnancy, serum alkaline phosphatase levels are increased but 
elevation of serum aminotransferases and bilirubin level usually indicates a pathological process. 
Management of these disorders is imperative to avoid development of maternal and fetal complications.
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INTRODUCTION

Liver disease in pregnancy is a rare phenomenon, 
occurring in 2-3% of pregnancies.1 The 
presence of liver disease, however, can 

represent a challenging scenario as it can have 
harmful effects on both the mother and the fetus.2 
Certain liver diseases are unique to pregnancy 
only; these include hyperemesis gravidarum 
(HG), intrahepatic cholestasis of pregnancy 
(ICP), preeclampsia, acute fatty liver of pregnancy 
(AFLP) and hemolysis, elevated liver enzymes and 

low platelets (HELLP) syndrome. Concurrently, 
pregnant patients remain susceptible to acquiring 
liver disorders that may be encountered in general 
population including viral hepatitis or gallstones, 
whereas some diseases may predate pregnancy 
such as autoimmune hepatitis or Wilson disease.

Normal Physiology
Heart rate and cardiac output increase in pregnancy 
but systemic vascular resistance is reduced. Overall, 
these physiological changes lead to lowering of 
systemic blood pressure and a hemodynamic 
state mimicking decompensated liver disease.3 
Elevation of alkaline phosphatase due to additional 
production from placenta may be observed as a 
normal change in liver enzymes in pregnancy. 
Conversely, increase levels of serum alanine 
aminotransferase (ALT), aspartate aminotransferase 
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(AST), gamma-glutamyl transpeptidase (GGT) and 
bilirubin may suggest a pathological process.4

Liver Diseases Unique to Pregnancy
Liver diseases unique to pregnancy can be divided 
by their predominance in a particular trimester. It 
must be noted that although some of these liver 
disorders may be specific to a one trimester, most 
overlap between trimesters and may even be 
present post-partum.

First Trimester
Hyperemesis Gravidarum (HG)
Hyperemesis gravidarum (HG) usually presents in 
the first half of pregnancy and typically resolves 
within 4-6 weeks of the second trimester. It has an 
incidence of 0.3–2% and with predisposition in 
pregnant females with increased body-mass index, 
molar pregnancy, multiple pregnancies and patients 
with co-morbid conditions such as diabetes.5 

Clinical features include intractable vomiting that 
can result in dehydration and ketosis. 

Mild elevation of serum bilirubin and 
aminotransferases is common while other 
biochemical abnormalities, likely related to the 
underlying symptoms, may also be observed 
including hypokalemia, hypomagnesemia and 
elevation of serum creatinine. Vomiting may be 
severe enough to cause weight loss along with 
ketonuria that is a diagnostic finding. Viral hepatitis 
should be ruled out during the workup as it may 
also present with similar clinical features.

HG is associated with premature delivery, low 
birth weight and small for gestational age babies 
but is not linked with perinatal death.6 Management 
is supportive with anti-emetics and intravenous 
(IV) fluids. Thiamine supplementation is necessary 
to prevent Wernicke’s encephalopathy.7 Recurrence 
of HG is common, with a risk of 15% in the second 
pregnancy compared to 0.7% without a prior 
history of hyperemesis.8

Second and Third Trimester
Intrahepatic Cholestasis of Pregnancy
Intrahepatic cholestasis of pregnancy (ICP) is the 
most common liver disease unique to pregnancy. It 
is more common in multiple gestation pregnancies, 
with prevalence of 0.4 – 5%.9, 10 ICP typically 
presents in the second half of pregnancy but can 

even occur in the first trimester. Patients present 
with pruritus, usually involving the palms and the 
soles of the feet, which may be worse at night. 
Jaundice can also occur but is not as common 
as pruritus. ICP is characterized by elevation of 
serum aminotransferases, up to 10 to 25 times 
upper limit of normal (rising to >1,000 U/L), and 
bile acids. Fat-soluble vitamin deficiencies may 
also be observed, which can lead to reduction 
of vitamin K-dependent coagulation factors and 
subsequent elevation of prothrombin time. Bile 
acid levels of >10 µmol/l is diagnostic of ICP but 
levels of >40 µmol/l are associated with adverse 
outcomes in pregnancy and fetal complications 
such as spontaneous preterm deliveries, asphyxia 
events and meconium staining of amniotic fluid, 
placenta and membranes.11

Management focuses on both controlling the 
symptoms and preventing complications along 
with close monitoring of the fetus. First-line 
treatment is ursodeoxycholic acid (UDCA), given 
at 10-15mg/kg maternal body weight. UDCA not 
only improves pruritis, but also improves bile 
acid levels and serum aminotransferases. Most 
importantly, this decrease in bile acid levels can 
lead to reduction in adverse fetal outcomes such 
as prematurity and fetal distress.12 S-adenosyl 
methionine (SAMe), a glutathione precursor that 
results in excretion of biliary salts by methylation 
of hormone metabolites, has also been used as a 
treatment modality.13 However, a meta-analysis 
revealed that SAMe alone was not as effective as 
UDCA in improvement of pruritus, serum ALT 
levels or total bile acids.14 Dexamethasone may 
improve lung maturity in the fetus but does not 
have a significant role in treatment of ICP. Delivery 
at 37 weeks is recommended to avoid the risk of 
intra-uterine death.15 Adequate nutritional status 
maintenance is important, particularly in patients 
with severe steatorrhea.

Pruritus usually resolves within a few days of 
delivery followed by normalization of elevated 
liver enzymes and bile acids.  These tests may 
be repeated 6-8 weeks after delivery. Elevated 
bilirubin levels at the time of diagnosis or failure 
of resolution of cholestasis should prompt further 
investigation into alternative causes. Rarely, such 
as in familial cases, ICP will lead to chronic liver 
disease after delivery with cirrhosis and fibrosis.14 
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and American Association for the Study of Liver 
Diseases (AASLD) currently do not endorse this 
recommendation. 

Abnormal liver enzymes tend to resolve within 
a couple of weeks after delivery. Patients should 
be followed-up regularly with yearly observation 
of their blood pressure as well as blood glucose 
and lipid profile. 

Hemolysis, Elevated Liver Enzymes 
and Low Platelets (HELLP) Syndrome
Hemolysis, elevated liver enzymes and low 
platelets (HELLP) syndrome characterizes severe 
features of preeclampsia. It manifests in 0.1 – 0.9% 
of pregnancies but may lead to complications 
in up to 20% of patients with preeclampsia.19 
HELLP syndrome typically occurs after 20 
weeks of gestation and but nearly one third of 
cases can occur post-partum.20 Risk factors for 
HELLP syndrome are comparable to preeclampsia 
including nulliparity, prior history of hypertension 
or previous episode of HELLP syndrome. Clinical 
features of HELLP syndrome may also be similar 
to preeclampsia. Patients may have epigastric 
or right upper quadrant abdominal pain, nausea 
and vomiting as well as occasional headaches 
and visual disturbances. Hypertension may be 
present but HELLP syndrome can also occur in 
normotensive patients. 

Complications of HELLP syndrome include 
development of renal failure, pulmonary edema, 
disseminated intravascular coagulation (DIC), and 
maternal death.20, 21 Subcapsular liver hematomas 
may be present in 0.9% of patients with HELLP 
syndrome.20 Hepatic rupture can occur in 1-in-
45,000 to 1-in-225,000 deliveries with associated 
maternal mortality rates of 60–86%.22 Perinatal 
mortality due to maternal complications and 
prematurity has also been reported in up to 70% 
of cases.19 The diagnosis of HELLP syndrome is 
established when a patient has hemolytic anemia, 
with lactate dehydrogenase (LDH) of > 600 
U/L, elevation of liver enzymes including serum 
aminotransferase and reduced platelet counts of 
<100 k/mcL.23, 24 Increase in serum bilirubin levels 
may also be present. DIC should be considered in 
the presence of elevated prothrombin time and low 
fibrinogen levels. Hepatic imaging using computed 

Therefore, patient follow-up after delivery should 
be continued in the outpatient setting. Recurrence 
of ICP is common, in up to 60-70% of subsequent 
pregnancies.

Preeclampsia
Hypertension in pregnancy, defined as blood 
pressure of ≥140/90 mmHg, has been associated 
with adverse outcomes in both the pregnant mother 
and the fetus. Preeclampsia is now described by 
International Society for the Study of Hypertension 
in Pregnancy (ISSHP) as de-novo hypertension 
present after 20 weeks gestation combined with 
proteinuria (≥300 mg/24h), other maternal organ 
dysfunction, including liver involvement, renal 
insufficiency, neurological or hematological 
complications, uteroplacental dysfunction, or fetal 
growth restriction.16 Complications of the liver 
include hepatocellular injury, hepatomegaly and 
hepatic rupture. 

Risk factors for this disorder include 
extremes of age (less than 16 years old or greater 
than 45 years old), nulliparity, prior history of 
hypertension, previous preeclampsia episode or 
positive family history of preeclampsia.3 Although 
clinical presentation is variable, patients are mostly 
asymptomatic, but they may present with right-
sided abdominal pain, nausea and vomiting along 
with headaches and visual disturbances. Liver 
enzymes may be deranged with elevation of serum 
aminotransferases predominantly. 

Although hypertension control is important, 
delivery is the definitive treatment. This should 
be urgent if diagnosis is made at >34 weeks to 
prevent further complications such as eclampsia or 
hepatic rupture.17 For a fetus of less than 34 weeks, 
corticosteroids may be indicated to improve the 
maturity of fetal lung followed by delivery.

The United States Preventive Services 
Task Force (USPSTF) recommends using 
low-dose aspirin (81 mg/d) after 12 weeks of 
gestation in women who are at high risk for 
preeclampsia as a preventive medication (grade 
B recommendation).18 They define high risk factors 
as hypertensive disease during prior pregnancy, 
chronic kidney disease, autoimmune disease, 
type 1 or type 2 diabetes, chronic hypertension 
or multiple pregnancies. Of note, however, the 
American College of Gastroenterology (ACG) (continued on page 76)
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or DIC. Laboratory work may reveal hypoglycemia 
as well as elevated serum aminotransferases, 
bilirubin, ammonia and serum creatinine. Liver 
biopsy, although not usually performed, may show 
microvesicular fatty infiltration. The Swansea 
Criteria has been validated for diagnosis of AFLP. It 
requires six or more positive clinical or laboratory 
findings in the absence of another cause (Table 
2). It has a positive predictive value of 85% and 
negative predictive value of 100%.31

AFLP is associated with fatal outcomes for 
the fetus and the mother, and maternal mortality 
rates of 12.5% have been reported.2,27 Like 
HELLP, treatment of AFLP requires stabilization 
of the mother, including resuscitation, as well as 
immediate delivery. Symptoms and laboratory 
abnormalities usually improve thereafter, but the 
patient may require monitoring in the postpartum 
period. Fulminant liver failure from AFLP may 
necessitate the need for liver transplant.32 Infants 
born to mothers with AFLP should undergo testing 
for LCHAD deficiency mutation. Recurrence of 
AFLP can manifest in future pregnancies if a 
patient has a mutation for LCAHD deficiency, but 
it may also occur in those patients without this 
specific mutation.33

Liver Diseases Not Unique to Pregnancy
Cirrhosis and Portal Hypertension
Pregnancy is less common in patients with cirrhosis 
because of decreased fertility due to derangements 
in metabolic and hormonal balances that may result 
in anovulation. Gonadotrophin release is reduced 
in cirrhosis secondary to hypothalamic-pituitary 
dysfunction. This, combined with increased serum 
estradiol and testosterone levels in portosystemic 
shunts, can result in low fertility.34

A pregnant cirrhotic mother presents a unique 
challenge as these patients are at a higher risk of 
developing complications that can affect both the 
mother and the fetus. These patients remain at 
risk for liver decompensation, including variceal 
bleeding, encephalopathy and ascites. There is also 
an increased risk of preterm labor and spontaneous 
loss of pregnancy.35 Maternal mortality rates 
remain elevated at 18-50% from gastrointestinal 
bleeding.36 These numbers have improved recently 
due to more urgent management of variceal 
bleeding and liver failure.35

tomography (CT) or magnetic resonance imaging 
(MRI) is preferred over ultrasonography to detect 
hepatic hematoma, infarction or rupture.25 Imaging 
should be performed in all patients with HELLP 
syndrome that present with abdominal, neck or 
shoulder pain or elevation of aminotransferase of 
> 1,000 U/l to rule out hepatic complications.23

Patients with HELLP syndrome need to 
be closely monitored. The plan should include 
stabilizing the mother while assessing for fetal 
distress and determining if urgent delivery is 
indicated. Just as with preeclampsia, in a pregnancy 
with >34 weeks of gestation, the decisive treatment 
is delivery. A fetus of <34 weeks of gestation, in 
the absence of complications, may benefit from 
glucocorticoids to improve fetal lung maturity after 
the mother has been stabilized, but delivery should 
not be delayed beyond 48 hours of presentation. 
Small or contained hematomas may be managed 
with supportive treatment but in patients with 
hepatic rupture who are hemodynamically stable, 
percutaneous embolization of hepatic artery 
may be preferred.25,26 Surgery is reserved for 
hemodynamically unstable patients or those with 
persistent bleeding.  

Patients with HELLP syndrome tend to improve 
after delivery but a small risk of recurrence persists 
in subsequent pregnancies. Liver enzymes tend to 
normalize 48 hours postpartum.

Acute Fatty Liver of Pregnancy (AFLP)
Acuter fatty liver of pregnancy (AFLP) is a rare 
but lethal phenomenon that generally presents 
in the third trimester, occurring in 1 in 10,000 
pregnancies.27 Risk factors for AFLP include 
multiple gestations and underweight women.28

AFLP has been linked to an inherited defect 
in mitochondrial beta-oxidation. This fetal 
mitochondrial beta-oxidation defect, specifically, 
in the enzyme long-chain 3-hydroxyacyl coenzyme 
A dehydrogenase (LCHAD), results in the 
accumulation of fatty acids in hepatocytes and 
maternal circulation.29,30 This eventually leads to 
hepatic failure and encephalopathy. 

Patients may have complaints of epigastric pain, 
nausea and vomiting. However, they could also 
present with serious complications of AFLP such as 
pulmonary edema, renal or liver failure, proteinuria 

(continued from page 74)
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pregnancy but they are managed the same as in 
non-pregnant patients.38

Viral Hepatitis
Viral hepatitis in a pregnant patient may be acute 
or chronic. These viral infections may account for 
up to 40% of jaundice in pregnant patients.41 The 
presence of hepatitis B virus (HBV) poses no risk 
to mother unless cirrhosis is present. However, 
the number of at-risk infants is increasing with 
an estimated 25,000 infants at risk for vertical 
transmission of HBV in the United States.42 
The American College of Obstetricians and 
Gynecologists (ACOG) recommends screening 
all pregnant women for hepatitis B at the first 
pre-natal visit.43 Management with antivirals is 
avoided in women of childbearing age or in the 
first trimester of pregnancy as exposure to the 
medical treatment can result in adverse effects on 
organogenesis in the fetus. If the pregnant patient 
is known to have cirrhosis or fibrosis, however, the 
treatment may be initiated or continued. AASLD 
and ACG guidelines recommend antivirals in 
the third trimester of pregnancy if patients have 
positive hepatitis B surface antigen (HBsAg) 
and subsequent HBV DNA >200,000 IU/mL.40, 44 
The treatment should continue until birth or three 
months postpartum. Perinatal transmission of 
hepatitis B when HBV DNA < 200,000 IU/mL has 
not been reported. Although positive hepatitis B e 
antigen (HBeAg) has also been linked to increased 
rate of transmission, the presence of HBV DNA is 
the most important predictor of persistent infection 
in the infant.45 Tenofovir and telbivudine are first-
line therapies for HBV infection. A high-risk 
pregnant patient with negative hepatitis B surface 

As the plasma volume expands in pregnancy, 
patients with portal hypertension may develop 
variceal bleeding, observed in nearly 30% of 
pregnant cirrhotic patients.37 Although no formal 
guidelines exist for screening prior to pregnancy, 
it is reasonable to perform pre-conception 
screening for varices just like for other cirrhotic 
patients.38,39 Patients should also undergo repeat 
screening in the second trimester if varices 
were not observed on preconception screening 
esophagogastroduodenoscopy (EGD) given the 
increased variceal bleeding risk in pregnancy.40 
Varices observed on EGD should be treated 
with endoscopic variceal ligation. Non-selective 
beta-blockers, such as propranolol, are also 
indicated in management of esophageal varices 
in pregnancy despite potential adverse effects such 
as hypoglycemia, retardation of intrauterine growth 
and neonatal bradycardia. 

Treatment of an acute variceal bleed is similar 
in both pregnant and non-pregnant females. 
Patients should receive IV fluids resuscitation 
and appropriate transfusion of blood products, 
antibiotic prophylaxis, octreotide and endoscopic 
therapy to achieve hemostasis. TIPS and liver 
transplant have also been described in patients with 
severe variceal bleeding, but this is not commonly 
practiced. As prolonged vaginal delivery is also 
associated with an increased risk of variceal 
bleeding, a short second stage of labor in vaginal 
delivery is preferable.40 Cesarean section may also 
be considered but it is associated with increased 
bleeding risk. Further studies are still needed 
to determine the safest mode of delivery. Other 
complications of cirrhosis, including ascites and 
hepatic encephalopathy may also be observed in 

Table 1. Physiological Changes in Laboratory Tests in Pregnancy
Unchanged Increased Decreased

Laboratory Test ALT

AST

Bilirubin

GGT

Protime/INR

Alkaline phosphatase

Alpha fetoprotein

Albumin

Hemoglobin

ALT, alanine aminotransferase; AST, aspartate aminotransferase; 
GGT, gamma-glutamyl transpeptidase; INR, international normalized ratio
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it is recommended that a neonate receive HAV 
immunoglobulin if the mother has HAV infection 
within two weeks of delivery.40

Acute hepatitis E virus (HEV) infection is the 
most common viral cause of acute liver failure 
in pregnancy.49 Maternal and fetal mortality, as 
well as obstetrics complications, are significantly 
elevated in the presence of HEV infection. 
Fulminant liver failure has a reported mortality of 
10-25% in pregnant women with HEV.50 Therefore, 
all pregnant females presenting with acute 
hepatitis should have HEV-IgM levels checked. 
Management is supportive, although a successful 
liver transplant has been reported in a patient with 
acute liver failure from HEV infection.51

Herpes simplex virus (HSV) infection is 
a rare cause of liver failure in pregnancy even 
though pregnant females are at an increased risk 
of developing serious infections.9 Mortality has 
been reported to be as high as 74% in patients 
with HSV hepatitis,52 which should be suspected 
in patients who present with fever and elevated 
LFTs in the absence of jaundice. Pathognomonic 

(continued on page 80)

antibody (HBsAb) may be vaccinated safely during 
pregnancy. Infants born to HBV-infected mothers 
should receive both hepatitis B immune globulin 
(HBIG) and the hepatitis B vaccination series, 
which provide passive and active immunization 
respectively. The first dose of the vaccine should 
be delivered within 12 hours of delivery while the 
additional two doses are administered within 6-12 
months. These interventions appear to have reduced 
the rate of transmission from more than 90% to 
less than 10% presently.44 Current guidelines do 
not favor one mode of delivery over the other; 
therefore, elective cesarean section and vaginal 
delivery both remain an option. Breastfeeding is 
supported regardless of the mother’s treatment 
status.

Hepatitis C virus (HCV) infection, similarly to 
HBV, does not pose a risk to the mother unless she 
is cirrhotic. However, HCV was associated with a 
higher risk for preterm births in a meta-analysis.46 
Unlike HBV, current guidelines recommend 
screening for HCV in only those pregnant women 
with risk factors for HCV. Overall, mother-to-
child transmission rates of up to 5% have been 
reported in HCV positive mothers but some co-
morbidities are associated with an increase the 
rate of transmission.47 Vertical transmission 
of HCV virus is enhanced to 19.4% if human 
immunodeficiency virus (HIV) co-infection exists, 
whereas intravenous drug use increases the rate of 
transmission to 8.6%.47 Other risk factors that have 
been associated with increased risk of transmission 
include a viral load of more than 2.6 million and 
invasive procedures in pregnancy. Treatment of 
HCV is generally not pursued, as it usually does 
not require urgent therapy. Additionally, ribavirin 
is teratogenic and the new antivirals have not been 
well studied in pregnant patients thus far. Cesarean 
section and vaginal delivery both are an option 
for the patient as there are no guidelines favoring 
one mode of delivery to another. Breastfeeding is 
not discouraged if there is no skin breakdown or 
cracked nipples. 

Acute hepatitis A virus (HAV) infections occur 
at the same frequency in pregnant and non-pregnant 
patients. HAV infection may increase gestational 
complications, including preterm labor, but overall, 
no differences in maternal and fetal outcomes has 
been observed.48 Treatment is supportive, but 

Table 2.  Swansea Criteria for Diagnosis 
of Acute Fatty Liver of Pregnancy

Six or more following features in 
the absence of another cause

Abdominal pain

Vomiting

Encephalopathy

Hypoglycemia <4 mmol/l

Elevated aminotransferases (AST or ALT) >42 IU/l

Elevated bilirubin >14 μ mol/l

Elevated urea >340 μ mol/l

Leukocytosis >11×106 cells/l

Elevated ammonia >47 μ mol/l

Renal impairment, creatinine >150 μ mol/l

Coagulopathy; prothrombin time >14 s or APPT>34 s

Ascites or bright liver on ultrasound

Microvesicular steatosis on liver biopsy

ALT, alanine aminotransferase; APPT, activated partial 
thromboplastin time; AST, aspartate aminotransferase
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mucocutaneous lesions are seen in <50% of the 
patients making the diagnosis challenging. HSV 
PCR is recommended to diagnose HSV infection 
due to the poor sensitivity and specificity of HSV-
IgM testing. Nonetheless, as the results of HSV 
PCR may not be known immediately, if HSV 
infection is suspected, treatment with acyclovir 
should be promptly initiated. Acyclovir appears 
to be safe in pregnancy without an increased risk 
of birth defects in patients who have received this 
medication.53

Gallstones
There is an increased risk for gallstone formation 
in pregnancy due to supersaturation of cholesterol, 
particularly in the second and third trimester of 
pregnancy. Decreased motility of the gallbladder 
in pregnancy and stasis of bile also promote 
lithogenicity. Gallstones can result in biliary colic, 
acute cholecystitis, or acute gallstone pancreatitis. 
Ultrasonography is a safe imaging modality that 
can be used to detect acute cholecystitis with a 
sensitivity of 85-95% and specificity of 95%.54 
In the past, conservative management with 
intravenous (IV) fluids, antibiotics and bed rest 
was the standard of care for pregnant patients with 
acute cholecystitis. Surgery was reserved for only 
those patients that failed conservative management. 
However, currently, it is recommended to perform 
laparoscopic cholecystectomy for symptomatic 
cholecystitis as this appears to be a safe procedure 
in pregnant patients.55 Surgical interventions are 
also necessary in patients with intractable biliary 
colic and acute gallstone pancreatitis. As pregnant 
mothers with symptomatic cholelithiasis are at 
an increased risk of recurrent gallstones later 
in pregnancy, patients with episodes associated 
with severe complications should also undergo 
cholecystectomy.56

Endoscopic retrograde cholangiopancreatography 
(ERCP) may be indicated for treatment of 
symptomatic choledocholithiasis, cholangitis, 
or biliary pancreatitis.48, 57 It is a safe procedure 
to perform in pregnancy, especially if exposure 
of fluoroscopy is minimized.57 Complications 
of ERCP during pregnancy include post-ERCP 
pancreatitis, post-ERCP bleeding and pre-term 
births.58,59

Autoimmune Hepatitis
Autoimmune hepatitis (AIH) may worsen in 
pregnancy or in the postpartum period.60 Completion 
of pregnancy is possible if a patient’s disease is 
well managed but poor control of AIH is associated 
with prematurity.61 If a patient has a history of AIH, 

(continued from page 78) Table 3.  Viral Causes of Liver 
Diseases in Pregnancy

Hepatitis A •	 Supportive treatment
•	 Vaccinate neonate with HAV 

immunoglobulin if mother was 
infected with HAV within 2 weeks 
of delivery

Hepatitis B •	 Screen for HBV at the first 
pre-natal visit 

•	 May treat with tenofovir or 
telbivudine in 3rd trimester if HBV 
DNA > 200,000 IU/mL until birth 
or 3 months postpartum 

•	 Vaccinate high-risk 
pregnant patients

•	 Infants should receive both active 
and passive vaccinations if born to 
HBV-infected mothers

Hepatitis C •	 High-risk patients should be 
screened for HCV

•	 Treatment is not recommended 
during pregnancy

Hepatitis E •	 May cause fulminant liver failure 
with high maternal and fetal 
mortality

•	 Supportive treatment

Herpes 
simplex

•	 May result in liver failure with 
high mortality rates

•	 Diagnose by testing for HSV PCR
•	 Empiric treatment with IV 

acyclovir should be started 
immediately when HSV infection 
is suspected

ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; HAV, hepatitis A virus; HBV, hepatitis B 
virus; HCV, hepatitis C virus; HSV, herpes simplex virus

(continued on page 82)
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their maintenance medications should be continued 
during pregnancy. Azathioprine has the best safety 
data when compared to other immunosuppressants. 
While congenital malformations have been 
described in pregnant mice from azathioprine, it is 
associated with favorable outcomes in pregnancy in 
humans.62 Flares of the disease during pregnancy are 
usually treated with corticosteroid monotherapy,40  
but these flares can lead to hepatic decompensation 
and need for liver transplant or even death. 

Wilson Disease
Wilson disease (WD) is an autosomal recessive 
disorder that affects biliary copper excretion 
resulting in deposition of copper in the brain, liver 
and kidneys. Patients typically present with elevated 
serum aminotransferases, hyperbilirubinemia and 
hemolytic anemia. Alkaline phosphatase levels 
may be low. Treatment should be maintained 
during pregnancy as interruptions can lead to 
liver failure.63 Management of WD in pregnancy 
usually consists of zinc sulfate or chelating agents, 
penicillamine and trientine. AASLD recommends 
continuing zinc sulfate at the same dosage but the 
chelating agents should be dose-reduced by 25-
50% to promote wound healing if cesarean section 
becomes necessary.64  Patients on D-penicillamine 
are discouraged from breastfeeding due to concern 
for potential harm to the infant. Spontaneous 
abortions have been attributed to WD, particularly 
if it is poorly controlled.65

Liver Transplant
Most patients with liver transplant have fertility 
restored within 6-12 months post-transplant, but 
higher rates of preeclampsia, preterm births and 
cesarean sections have been observed in these 
patients.66 With the use of immunosuppressive 
medications including azathioprine, cyclosporine, 
tacrolimus and steroids, pregnant patients with 
history of a liver transplant can have a good quality 
of life.67 Mycophenolic acid is avoided in pregnancy 
due to its association with congenital malformations 
and embryopathy.68 Pregnancy should be avoided 

for at least one year following transplant to optimize 
graft function and subsequently, permit the use of 
a lower dose of immunosuppressive medications.3

Thrombosis
Pregnant women are at an increased risk for venous 
thromboembolism with an estimated incidence of 
0.76 to 1.72 per 1000 pregnancies.69 Pregnancy 
is associated with an increase in fibrinogen and 
clotting factors levels.70 When thrombosis is 
observed, it is imperative to search for additional 
causes of hypercoagulable states due to a high 
recurrence risk.70

Budd-Chiari syndrome (BCS) can be triggered 
by pregnancy. It is characterized by obstruction of 
hepatic venous outflow. Patients may complain of 
right upper quadrant pain, abdominal distention 
and jaundice. Ascites and icterus may be evident 
on examination. Although hepatic failure and portal 
hypertension are both common complications of 
BCS,71 anticoagulation therapy has improved fetal 
and maternal mortality. 

Patients with a prior history of thrombosis 
should continue anticoagulation. Women on 
warfarin should be switched to low molecular 
weight heparin (LMWH) prior to conception due 
to the teratogenic effects of warfarin. Direct oral 
anti-coagulants (DOACs) are also teratogenic; 
therefore, these medications should be discontinued 
in pregnancy in favor of LMWH.72

Medications and Pregnancy
Previously, medications used in pregnancy were 
assigned a risk category defined by the Food and 
Drug Administration (FDA) as A, B, C, D and 
X based on limited research data on their safety 
derived from animal and human studies. As this 
classification system was not able to completely 
elicit the risks versus the benefits of medical 
therapy and provided limited information on 
the medication’s effects in labor or lactation, 
the FDA introduced a new labeling system in 
June 2015. The new pregnancy and lactation 
labeling system includes narratives with general 
pregnancy information, fetal risk summary, clinical 
considerations and data on human and animal 
studies.73

(continued from page 80)
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CONCLUSION
Pregnancy is associated with various physiological 
changes, affecting many organs, including the liver. 
It is important to differentiate between physiological 
and pathological processes in pregnancy to ensure 
timely diagnosis and management, particularly 
for the diseases unique to pregnancy. However, 
chronic liver diseases may present differently 
in pregnancy and that can pose a diagnostic and 
therapeutic dilemma.  

References

1. Ch’ng CL, Morgan M, Hainsworth I, et al. Prospective 
study of liver dysfunction in pregnancy in Southwest 
Wales. Gut. 2002;51(6):876-80.

2. Pereira SP, O’Donohue J, Wendon J, et al. Maternal and 
perinatal outcome in severe pregnancy-related liver dis-
ease. Hepatology. 1997;26(5):1258-62.

3. Joshi D, James A, Quaglia A, et al. Liver disease in pre-
gnancy. Lancet. 2010;375(9714):594-605.

4. Walker I, Chappell LC, Williamson C. Abnormal liver 
function tests in pregnancy. BMJ. 2013;347:f6055.

5. Fell DB, Dodds L, Joseph KS, et al. Risk factors for hyper-
emesis gravidarum requiring hospital admission during 
pregnancy. Obstet Gynecol. 2006;107(2 Pt 1):277-84.

6. Veenendaal MV, van Abeelen AF, Painter RC, et al. 
Consequences of hyperemesis gravidarum for off-
spring: a systematic review and meta-analysis. BJOG. 
2011;118(11):1302-13.

7. Wegrzyniak LJ, Repke JT, Ural SH. Treatment of hyper-
emesis gravidarum. Rev Obstet Gynecol. 2012;5(2):78-84.

8. Trogstad LI, Stoltenberg C, Magnus P, et al. Recurrence risk 
in hyperemesis gravidarum. BJOG. 2005;112(12):1641-5.

9. Westbrook RH, Dusheiko G, Williamson C. Pregnancy and 
liver disease. J Hepatol. 2016;64(4):933-45.

10. Marschall HU, Wikstrom Shemer E, Ludvigsson JF, et 
al. Intrahepatic cholestasis of pregnancy and associated 
hepatobiliary disease: a population-based cohort study. 
Hepatology. 2013;58(4):1385-91.

11. Glantz A, Marschall HU, Mattsson LA. Intrahepatic 
cholestasis of pregnancy: Relationships between bile 
acid levels and fetal complication rates. Hepatology. 
2004;40(2):467-74.

12. Bacq Y, Sentilhes L, Reyes HB, et al. Efficacy of 
ursodeoxycholic acid in treating intrahepatic choles-
tasis of pregnancy: a meta-analysis. Gastroenterology. 
2012;143(6):1492-501.

13. Ozkan S, Ceylan Y, Ozkan OV, et al. Review of a challeng-
ing clinical issue: Intrahepatic cholestasis of pregnancy. 
World J Gastroenterol. 2015;21(23):7134-41.

14. Zhang Y, Lu L, Victor DW, et al. Ursodeoxycholic 
Acid and S-adenosylmethionine for the Treatment of 
Intrahepatic Cholestasis of Pregnancy: A Meta-analysis. 
Hepat Mon. 2016;16(8):e38558.

15. Williamson C, Hems LM, Goulis DG, et al. Clinical out-

come in a series of cases of obstetric cholestasis identified 
via a patient support group. BJOG. 2004;111(7):676-81.

16. Tranquilli AL, Dekker G, Magee L, et al. The classifica,-
tion, diagnosis and management of the hypertensive disor-
ders of pregnancy: A revised statement from the ISSHP. 
Pregnancy Hypertens. 2014;4(2):97-104.

17. Mol BW, Roberts CT, Thangaratinam S, et al. Pre-
eclampsia. Lancet. 2016;387(10022):999-1011.

18. Final Update Summary: Low-Dose Aspirin Use for the 
Prevention of Morbidity and Mortality From Preeclampsia: 
Preventive Medication. U.S. Preventive Services Task 
Force. September 2016. https://www.uspreventiveser-
vicestaskforce.org/Page/Document/UpdateSummaryFinal/
low-dose-aspirin-use-for-the-prevention-of-morbidity-
and-mortality-from-preeclampsia-preventive-medication

19. Mihu D, Costin N, Mihu CM, et al. HELLP syndrome 
- a multisystemic disorder. J Gastrointestin Liver Dis. 
2007;16(4):419-24.

20. Sibai BM, Ramadan MK, Usta I, et al. Maternal morbidity 
and mortality in 442 pregnancies with hemolysis, elevated 
liver enzymes, and low platelets (HELLP syndrome). Am 
J Obstet Gynecol. 1993;169(4):1000-6.

21. Shames BD, Fernandez LA, Sollinger HW, et al. Liver 
transplantation for HELLP syndrome. Liver Transpl. 
2005;11(2):224-8.

22. Nelson EW, Archibald L, Albo D, Jr. Spontaneous hepatic 
rupture in pregnancy. Am J Surg. 1977;134(6):817-20.

23. Barton JR, Sibai BM. Hepatic imaging in HELLP syn-
drome (hemolysis, elevated liver enzymes, and low plate-
let count). Am J Obstet Gynecol. 1996;174(6):1820-5; 
discussion 5-7.

24. Sibai BM. Diagnosis, controversies, and management of 
the syndrome of hemolysis, elevated liver enzymes, and 
low platelet count. Obstet Gynecol. 2004;103(5 Pt 1):981-
91.

25. Perronne L, Dohan A, Bazeries P, et al. Hepatic involvea-
ment in HELLP syndrome: an update with emphasis on 
imaging features. Abdom Imaging. 2015;40(7):2839-49.

26. Rinehart BK, Terrone DA, Magann EF, et al. Preeclampsia-
associated hepatic hemorrhage and rupture: mode of man-
agement related to maternal and perinatal outcome. Obstet 
Gynecol Surv. 1999;54(3):196-202.

27. Nelson DB, Yost NP, Cunningham FG. Acute fatty liver 
of pregnancy: clinical outcomes and expected duration of 
recovery. Am J Obstet Gynecol. 2013;209(5):456 e1-7.

28. Browning MF, Levy HL, Wilkins-Haug LE, et al. Fetal 
fatty acid oxidation defects and maternal liver disease in 
pregnancy. Obstet Gynecol. 2006;107(1):115-20.

29. Schutt VA, Minuk GY. Liver diseases unique to pregnancy. 
Best Pract Res Clin Gastroenterol. 2007;21(5):771-92.

30. Bacak SJ, Thornburg LL. Liver Failure in Pregnancy. Crit 
Care Clin. 2016;32(1):61-72.

31. Goel A, Ramakrishna B, Zachariah U, et al. How accurate 
are the Swansea criteria to diagnose acute fatty liver of 
pregnancy in predicting hepatic microvesicular steatosis? 
Gut. 2011;60(1):138-9; author reply 9-40.

32. Ockner SA, Brunt EM, Cohn SM, et al. Fulminant 
hepatic failure caused by acute fatty liver of pregnancy 
treated by orthotopic liver transplantation. Hepatology. 
1990;11(1):59-64.

33. Yang Z, Zhao Y, Bennett MJ, et al. Fetal genotypes and 
pregnancy outcomes in 35 families with mitochondrial 

(continued from page 82)



LIVER DISORDERS, SERIES #8

Approach to Liver Disease in Pregnancy

PRACTICAL GASTROENTEROLOGY •  OCTOBER 2018 85

trifunctional protein mutations. Am J Obstet Gynecol. 
2002;187(3):715-20.

34. Hammoud GM, Almashhrawi AA, Ahmed KT, et al. Liver 
diseases in pregnancy: liver transplantation in pregnancy. 
World J Gastroenterol. 2013;19(43):7647-51.

35. Westbrook RH, Yeoman AD, O’Grady JG, et al. Model for 
end-stage liver disease score predicts outcome in cirrhotic 
patients during pregnancy. Clin Gastroenterol Hepatol. 
2011;9(8):694-9.

36. Russell MA, Craigo SD. Cirrhosis and portal hypertension 
in pregnancy. Semin Perinatol. 1998;22(2):156-65.

37. Rasheed SM, Abdel Monem AM, Abd Ellah AH, et al. 
Prognosis and determinants of pregnancy outcome among 
patients with post-hepatitis liver cirrhosis. Int J Gynaecol 
Obstet. 2013;121(3):247-51.

38. Tan J, Surti B, Saab S. Pregnancy and cirrhosis. Liver 
Transpl. 2008;14(8):1081-91.

39. Garcia-Tsao G, Sanyal AJ, Grace ND, et al. Practice 
Guidelines Committee of the American Association for the 
Study of Liver D, Practice Parameters Committee of the 
American College of G. Prevention and management of 
gastroesophageal varices and variceal hemorrhage in cir-
rhosis. Hepatology. 2007;46(3):922-38.

40. Tran TT, Ahn J, Reau NS. ACG Clinical Guideline: 
Liver Disease and Pregnancy. Am J Gastroenterol. 
2016;111(2):176-94; quiz 96.

41. Hay JE. Viral hepatitis in pregnancy. Viral Hepatitis 
Reviews 2000;6:205–215.

42. Smith EA, Jacques-Carroll L, Walker TY, et al. The 
national Perinatal Hepatitis B Prevention Program, 1994-
2008. Pediatrics. 2012;129(4):609-16.

43. American College of O, Gynecologists. ACOG Practice 
Bulletin No. 86: Viral hepatitis in pregnancy. Obstet 
Gynecol. 2007;110(4):941-56.

44. Terrault NA, Bzowej NH, Chang KM, et al. AASLD 
guidelines for treatment of chronic hepatitis B. Hepatology. 
2016;63(1):261-83.

45. Burk RD, Hwang LY, Ho GY, et al. Outcome of perinatal 
hepatitis B virus exposure is dependent on maternal virus 
load. J Infect Dis. 1994;170(6):1418-23.

46. Huang QT, Huang Q, Zhong M, et al. Chronic hepatitis C 
virus infection is associated with increased risk of preterm 
birth: a meta-analysis of observational studies. J Viral 
Hepat. 2015;22(12):1033-42.

47. Floreani A. Hepatitis C and pregnancy. World J 
Gastroenterol. 2013;19(40):6714-20.

48. Hay JE. Liver disease in pregnancy. Hepatology. 
2008;47(3):1067-76.

49. Mushahwar IK. Hepatitis E virus: molecular virology, 
clinical features, diagnosis, transmission, epidemiology, 
and prevention. J Med Virol. 2008;80(4):646-58.

50. Kamar N, Bendall R, Legrand-Abravanel F, et al. Hepatitis 
E. Lancet. 2012;379(9835):2477-88.

51. Bertuzzo VR, Ravaioli M, Morelli MC, et al. Pregnant 
woman saved with liver transplantation from acute liver fai-
lure due to hepatitis E virus. Transpl Int. 2014;27(9):e87-9.

52. Norvell JP, Blei AT, Jovanovic BD, et al. Herpes simplex 
virus hepatitis: an analysis of the published literature and 
institutional cases. Liver Transpl. 2007;13(10):1428-34.

53. Pasternak B, Hviid A. Use of acyclovir, valacyclovir, and 
famciclovir in the first trimester of pregnancy and the risk 
of birth defects. JAMA. 2010;304(8):859-66.

54. Gilo NB, Amini D, Landy HJ. Appendicitis and cholecysti -
tis in pregnancy. Clin Obstet Gynecol. 2009;52(4):586-96.

55. Date RS, Kaushal M, Ramesh A. A review of the manage-
ment of gallstone disease and its complications in preg-
nancy. Am J Surg. 2008;196(4):599-608.

56. Lu EJ, Curet MJ, El-Sayed YY, et al. Medical versus surgi-
cal management of biliary tract disease in pregnancy. Am J 
Surg. 2004;188(6):755-9.

57. Chan CH, Enns RA. ERCP in the management of cho-
ledocholithiasis in pregnancy. Curr Gastroenterol Rep. 
2012;14(6):504-10.

58. Kahaleh M, Hartwell GD, Arseneau KO, et al. Safety 
and efficacy of ERCP in pregnancy. Gastrointest Endosc. 
2004;60(2):287-92.

59. Tang SJ, Mayo MJ, Rodriguez-Frias E, et al. Safety and 
utility of ERCP during pregnancy. Gastrointest Endosc. 
2009;69(3 Pt 1):453-61.

60. Candia L, Marquez J, Espinoza LR. Autoimmune hepa-
titis and pregnancy: a rheumatologist’s dilemma. Semin 
Arthritis Rheum. 2005;35(1):49-56.

61. Westbrook RH, Yeoman AD, Kriese S, et al. Outcomes 
of pregnancy in women with autoimmune hepatitis. J 
Autoimmun. 2012;38(2-3):J239-44.

62. Casanova MJ, Chaparro M, Domenech E, et al. Safety 
of thiopurines and anti-TNF-alpha drugs during pre-
gnancy in patients with inflammatory bowel disease. Am J 
Gastroenterol. 2013;108(3):433-40.

63. Shimono N, Ishibashi H, Ikematsu H, et al. Fulminant 
hepatic failure during perinatal period in a pregnant woman 
with Wilson’s disease. Gastroenterol Jpn. 1991;26(1):69-
73.

64. Sinha S, Taly AB, Prashanth LK, et al. Successful preg-
nancies and abortions in symptomatic and asymptomatic 
Wilson’s disease. J Neurol Sci. 2004;217(1):37-40.

65. Roberts EA, Schilsky ML. American Association for Study 
of Liver D. Diagnosis and treatment of Wilson disease: an 
update. Hepatology. 2008;47(6):2089-111.

66. Deshpande NA, James NT, Kucirka LM, et al. Pregnancy 
outcomes of liver transplant recipients: a systematic review 
and meta-analysis. Liver Transpl. 2012;18(6):621-9.

67. Heneghan MA, Selzner M, Yoshida EM, et al. Pregnancy 
and sexual function in liver transplantation. J Hepatol. 
2008;49(4):507-19.

68. Lin AE, Singh KE, Strauss A, et al. An additional patient 
with mycophenolate mofetil embryopathy: cardiac and 
facial analyses. Am J Med Genet A. 2011;155A(4):748-56.

69. Marik PE, Plante LA. Venous thromboembolic disease and 
pregnancy. N Engl J Med. 2008;359(19):2025-33.

70. Bissonnette J, Durand F, de Raucourt E, et al. Pregnancy and 
vascular liver disease. J Clin Exp Hepatol. 2015;5(1):41-
50.

71. Khuroo MS, Datta DV. Budd-Chiari syndrome following 
pregnancy. Report of 16 cases, with roentgenologic, hemo-
dynamic and histologic studies of the hepatic outflow tract. 
Am J Med. 1980;68(1):113-21.

72. Cohen H, Arachchillage DR, Middeldorp S, et al. 
Management of direct oral anticoagulants in women of 
childbearing potential: guidance from the SSC of the 
ISTH. J Thromb Haemost. 2016;14(8):1673-6.

73. Mosley JF, 2nd, Smith LL, Dezan MD. An overview of 
upcoming changes in pregnancy and lactation labeling 
information. Pharm Pract (Granada). 2015;13(2):605.


