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 LIVER DISEASES SPECIFIC TO PREGNANCY 

1. Hyperemesis Gravidarum (HG) 

2. Intrahepatic Cholestasis of Pregnancy (ICP) 

3. Preeclampsia, Eclampsia 

4. HELLP Syndrome (hemolysis, elevated liver 

enzymes, and low platelet count) 

5. Acute Fatty Liver of Pregnancy (AFLP) 

PREEXISTING OR COINCIDENT LIVER DISEASES DURING PREGNANCY 

1. Hepatitis A virus 

2. Hepatitis B Infection 

3. Hepatitis C Infection 

4. HEV  

5. HSV infection  

6. Autoimmune Hepatitis 

7. Primary Biliary Cholangitis 

8. WD 

9. Cirrhosis and Portal Hypertension 



Pregnancy-related physiologic changes may worsen the 

severity of, or predispose to hepatobiliary diseases that may 

also occur in nonpregnant women. Examples include 

cholelithiasis , thrombotic diseases (such as Budd-Chiari 

syndrome), and HEV infection 
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Although severe liver disease is rare 

  

pregnancy-related liver disease affects 

approximately 3% of pregnancies and 

can be fatal 
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Physiologic Changes in Liver During 

Pregnancy 

 



Pregnancy is associated with a hyperdynamic 

circulatory status, because maternal COP 40% to 

45% along with an increase in heart rate 

 

Although there is increased blood supply to the 

renal, uterine, and skin systems 

 
the liver’s blood flow remains fairly constant 
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The hyperestrogenic state during pregnancy leads to 

the presence of spider angiomata and palmar 

erythema in up to 70% of women, which usually 

disappear after delivery 
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Gallbladder motility is decreased, which increases the 

incidence of cholelithiasis in pregnant women The 

biliary tract is usually normal.  

 

Fasting gallbladder volume and residual volume after 

contraction may be increased 
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─ Most liver tests remain in normal range during pregnancy, 
except those produced by the placenta or affected by 
hemodilution 

 

─ ALP increase secondary to placental origin resultant from 
fetal bone development 

 

─ AFP increase because it is produced by the fetal liver 

 

─ Albumin and hemoglobin levels are decreased in all 
trimesters secondary to hemodilution 

 

─ Other liver biochemical tests (total bilirubin, AST, ALT, GGT, 
and total bile acid concentrations) remain unaffected 
during a normal pregnancy. 
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─ Pregnancy is a procoagulant state in which levels 

of clotting factors (I, II, V, VII, X, and XII) and 

fibrinogen are increased, whereas the ranges for 
(PT) and (aPTT) are within normal values 

 

─ Thus, increases in levels of transaminases, bilirubin, 

fasting total bile acids, or the PT above the normal 

range during pregnancy are abnormal and 
warrant further investigation 

Elsevier Inc. Clin Liver Dis 23 (2019 
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Total bile acid concentrations were not significantly different 



Recommendations: 

 

1. A pregnant patient presenting with abnormal liver tests 

should undergo standard workup as with any non-

pregnant individual (strong recommendation, very low 

level of evidence). 

 

A complete history, physical exam, and standard serological 

workup should be performed as indicated by the clinical 

presentation. 
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liver biopsy if required, percutaneous liver biopsy 

can be performed safely. Transjugular liver biopsy 

can also be performed but carries some limited 

radiation exposure of 



Imaging  in pregnancy 



IMAGING Recommendations: 

 

 
2. Ultrasound is safe and the preferred imaging modality 

used in assessment of abnormal liver tests suggestive of 

biliary tract disease (strong recommendation, low level of evidence). 

 

3. MRI without gadolinium can be used in the second and 

third trimester (conditional recommendation, low level of evidence). 

 

4. CTscans carry a risk of teratogenesis and childhood 

hematologic malignancies but may be used judiciously with 

minimized radiation protocols (2–5 rads) (conditional recommendation, 

very low level of evidence). 
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The greatest exposure risk is at 8–15 weeks of 

gestation. 

 

Teratogenicity has been clearly established, with 

large doses of radiation >100 rad, linked in humans to 

growth restriction and microcephaly, among other 

adverse effects.  

 

Fetal risks of anomalies and growth restriction appear 

not to be increased if the exposure is <5 rad.  
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Fetal exposure for commonly used gastroenterology 

imaging ranges from 

 

─ 100 mrad, for a single abdominal film 

─ 2–4 rad, for a barium enema or small bowel series 

─ 3.5 rad for a CT scan of the abdomen. 
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Oral and intravascular contrast agents used for CT 

contain derivatives of iodine which do not appear 

teratogenic in animal studies. 

  

However, neonatal hypothyroidism has been 

associated with iodinated contrast agent exposure 

during pregnancy . 
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Gadolinium is not recommended as it crosses the 

placenta and is excreted by the fetal kidneys into the 

amniotic fluid where it can remain for long periods, 

exposing the fetal pulmonary and gastrointestinal systems 

to potential injury. 

  

Animal studies have also reported spontaneous abortion, 

skeletal abnormalities, and visceral abnormalities with high 

doses of gadolinium 
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SAFETY OF ENDOSCOPY IN PREGNANCY 



One of the most important clinical issues in endoscopy 

of the pregnant patient is to ensure hemodynamic 

stability and oxygenation.  

 

Oversedation, resulting in hypotension or hypoxia, or 

positioning that compresses the inferior vena cava can 

lead to decreased uterine blood flow and fetal 

hypoxia. 

  

Thus, the patient should be positioned in the left lateral 

position to avoid vascular compression and aggressively 

managed with respect to intravenous hydration 
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There are currently no FDA pregnancy category A medications 

available for the management of sedation during endoscopy. 

 

The benzodiazepine class of sedatives (FDA category D) should 

be avoided in pregnancy owing to known congenital 

malformations 

 

One of the most commonly used sedation medications during 

pregnancy is meperidine, an opiate analgesic, which has more 

recently been replaced by shorter acting agents, such as 

propofol, with lower risk for respiratory depression and seizures.  
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Meperidine crosses the placenta and is converted to a 

long-lasting normeperidine, so repeated or prolonged 

meperidine administration should be avoided late in 

pregnancy or at term, as meperidine is an FDA 

pregnancy category C 

 

Propofol is an FDA pregnancy category B anesthetic 

which is very short acting with a rapid recovery period, 

which is of significant benefit in the case of a pregnant 

patient. 

 

If propofol is used, an anesthesiologist should monitor 

respiratory function closely. 
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SAFETY OF ENDOSCOPY IN PREGNANCY 

Recommendations: 

 
5. Endoscopy is safe in pregnancy but should be deferred until 

the second trimester if possible (strong recommendation, 

low level of evidence). 

 

6. Meperidine and propofol can be used for endoscopic 

sedation (strong recommendation, moderate level of evidence). 
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MANAGEMENT OF BILIARY DISEASE IN PREGNANCY 



Biliary pancreatitis, symptomatic choledocholithiasis, 

and cholangitis may have poor fetal outcomes without 

intervention. 

 

ERCP safety has been reported in multiple series, with 

some reports of increased pancreatitis risk (16%).  

 

Reducing fetal exposure to radiation should be 

attempted by limiting fluoroscopy time, external fetal 

shielding, and adjusting the patient position 
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 The incidence of cholelithiasis in pregnant  women is 

3.5% 

 

Cholelithiasis is common in pregnancy owing to the 

increased estrogen levels, causing cholesterol 

supersaturation and increased gallstone formation.  

 

Cholecystitis is the second most common surgical 

condition in pregnancy and occurs in ~1 in 1,600 to 1 

in 10,000 pregnancies.  
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In the setting of laboratory testing indicating a possible 

biliary etiology, the first step in diagnosis should be an 

abdominal ultrasound, which has 95% sensitivity for the 

diagnosis of gallstones. 
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7. ERCP can be performed when indicated for pregnant 

women presenting with biliary disease that strongly 

necessitates intervention such as biliary pancreatitis, 

symptomatic choledocholithiasis, and/or cholangitis. 

Minimizing fetal exposure to fluoroscopy is imperative (strong 

recommendation, low level of evidence). 

 

8. Symptomatic cholecystitis should be managed with early 

surgical intervention with laparoscopic cholecystectomy 
(strong recommendation, low level of evidence). 

MANAGEMENT OF BILIARY DISEASE IN PREGNANCY 

Recommendations: 
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LIVER MASSES IN PREGNANCY 



liver masses discovered during pregnancy are rare 

and most commonly are benign.  

 

Hemangiomas, FNH, and hepatic adenoma may be 

discovered on routine imaging with ultrasound. 
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Patients presenting with large hemangiomas can 

present asymptomatically or with pain and abdominal 

distension.  

 

Spontaneous rupture of hemangiomas is exceedingly 

rare, even with large lesions, thus routine symptomatic 

follow-up and standard vaginal delivery is safe. 
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FNH is found in 3% of the population, and 

multiple case series in pregnant women 

reported routine pregnancies with good 

clinical outcomes. 
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Hepatic adenomas have a higher risk of growth during 

pregnancy owing to hormonal stimulation, and US 

monitoring should be done during pregnancy.  

 

If a diagnosis of large hepatic adenoma is made in a 

young woman of child-bearing age, appropriate 

consultation and follow-up should be performed.  

 

If a hepatic adenoma is larger than 5 cm or rapid 

growth is noted, surgical or radiological intervention 

should be recommended before pregnancy. 
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LIVER MASSES IN PREGNANCY 

Recommendations: 

 
9. Asymptomatic hemangioma and focal nodular 

hyperplasia do not need routine imaging or surveillance 

during pregnancy (strong recommendation, very low level evidence). 

 

10. Hepatic adenomas should be monitored with ultrasound 

during pregnancy for growth. Patients with large adenomas 

(>5 cm) should be referred for resection before pregnancy 
(strong recommendation, low level of evidence). 
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LIVER DISEASES UNIQUE TO PREGNANCY 



Several liver injuries are unique to pregnancy and 

typically resolve with delivery. 

 

The gestational age of the pregnancy is an 

important diagnostic clue and can help tailor the 

diagnostic evaluation, as these insults typically 

occur only at certain stages of development (see 

Table 3 ). 
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Hyperemesis Gravidarum (HG) 

 



Evaluation of liver disease in pregnancy 

History and review of systems 

History of pruritus during previous pregnancies or while using oral 
contraceptives 

abdominal pain, nausea or vomiting, polyuria and polydipsia, drugs, travel, 

exposure to viral hepatitis, history of gallstones. Note trimester of pregnancy. 

Physical examination 

Temperature, blood pressure, proteinuria, liver examination 
Blood tests 

CBC including platelets 

Routine LFT including ,PT Serum cr , electrolytes, glucose and uric acid levels 

Serology for viral hepatitis (A, B, C) and cytomegalovirus 

Test for hepatitis E if suspected  

Measure serum total bile acids if cholestasis is suspected and not otherwise 

apparent 

Urinalysis and culture 

Ultrasonography of the liver and bile ducts 

Monitor evolution of symptoms and liver function tests before and after 

delivery 



Hyperemesis Gravidarum (HG) 

 
This is defined as nausea and intractable vomiting 

that result  in dehydration, ketosis, and weight loss 

of 5% or more of pre-pregnancy body weight 

 

Symptoms can be severe and leads to fluid 

depletion, electrolyte disturbances, and nutritional 

deficiencies that necessitate hospital admission 
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HG is uncommon (affects 0.3% to 2% of 

pregnancies) 

 

Typically starts early in the first trimester (before the 

9th week of gestation) and resolves by the 20th 

week 
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1. multiple gestations 

2. molar pregnancy 

3. HG during prior pregnancies 

4. increased BMI 

5. preexisting diabetes 

6. trophoblastic disease 

7. fetal abnormalities (triploidy, 

trisomy 21) 

8. hydrops  fetalis 

HG Risk factors include  
  



Common electrolyte abnormalities include 
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hypokalemia 

hypophosphatemia 

hypomagnesemia 

increased serum urea and cr 

 



mild hyperbilirubinemia (usually up to 4 mg/dL) 

 

50–60% of hospitalized women with HG will have a mild 

elevation in aminotransferase levels, although AST and 

ALT levels more than 20 times the up per limit of normal 

rarely have been reported 

 

It is important to obtain an abdominal u/s to rule out 

biliary obstruction as well as an obstetric U/S to exclude 
hydatidiform mole and multiple gestation pregnancy 
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The laboratory changes often return to normal within 

days after the resumption of adequate nutrition 
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Management of HG is supportive and includes:  

 
 

― intravenous fluids 

― correction of electrolyte disturbances 

― antiemetic treatment 

― thiamine supplementation to prevent 
Wernicke encephalopathy 



Dietary modifications, including avoiding trigger food items and 

eating small, frequent, low-fat meals, may help as well 

 

Enteric nutrition via nasogastric access or parenteral nutrition 

may be needed in cases of severe malnutrition and prolonged 

inability to tolerate oral nutrition 

 

Elsevier Inc. Clin Liver Dis 23 (2019 

Antiemetics such as  

 
dopamine agonists (metoclopramide) 

phenothiazines (prochlorperazine) 

antihistamines (promethazine) 

ondansetron have all been shown to be safe 



 

Although women with HG have increased rates of  
 

― small for gestational age babies 

― low birth weight (LBW) babies 

― preterm birth 

― poor 5-min Apgar scores 



LIVER DISEASES UNIQUE TO PREGNANCY 

Recommendations: 

 
11. The treatment of hyperemesis HG is supportive and 

may require hospitalization (strong recommendation, very low level 

of evidence). 
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Intrahepatic Cholestasis of Pregnancy (IHCP) 



Pruritus affects 23 percent of pregnancies, but only a small 

proportion are due to ICP 

 

ICP typically presents in the 2nd and 3rd trimesters and is 

characterized by persistent pruritus, typically worst in the 

palms and soles, and more severe overnight 

 

The diagnosis of ICP is based upon the presence of pruritus 

associated with elevated total serum bile acid levels, 

elevated aminotransferases, or both, and the absence of 

diseases that may produce similar laboratory findings and 

symptoms.  

 



Pruritus can precede the rise in serum bile acids by several 

weeks. 

 

We recommend re-checking the total serum bile acid 

concentration at least weekly for all patients with ICP 

 

Severe cholestasis is defined as bile acids over 40 micromol/L, 

and accounts for about 20 percent of cases 

 

High serum total bile acid concentration (bile acid level ≥100 

micromol/L) is associated with a significantly higher risk of 

stillbirth. 

  

if UDCA is started empirically, elevated bile acid and 

transaminase levels may never be detected. 

 



 

Severe cholestasis is defined as bile acids over 40 

micromol/L, and accounts for about 20 percent of cases 

 

Maternal bile acid levels greater than or equal to 40 

mmol/L have been associated with a higher probability of 

fetal complications 

 

High serum total bile acid concentration (bile acid level 

≥100 micromol/L) is associated with a significantly higher 

risk of stillbirth. 

  

 

 



Bile acid levels also correlate with fetal distress. Most 

complications occur when bile acid levels exceed 40 

µmol/l . 

 

Aminotransferase levels may also be elevated, 

reaching values >1,000 U/l.  

 

US should be performed to exclude cholelithiasis. 
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Postpartum bleeding may be exacerbated in patients 

because of a decreased absorption of vitamin K 

 

In contrast, there are risks to the fetus of premature birth, 

fetal distress, and intrauterine demise Therefore, early 

delivery at 37 weeks is encouraged 
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LIVER DISEASES UNIQUE TO PREGNANCY 

Recommendations: 

 
 

12. Because of increased risk of fetal complications with 

intrahepatic cholestasis of pregnancy (IHCP), early 

delivery at 37 weeks is recommended (strong recommendation, 

very low level of evidence). 
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ICP is characterized by increased bile acid (1.5 to 15 times the 

upper limit of normal ) and/or transaminase levels, particularly 

ALT (greater than 1000 U/L ) 

 

Symptoms and serologic abnormalities typically resolve within 4 

to 6 weeks after pregnancy 
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ICP has a high recurrence rate in subsequent pregnancies 

 

Women with ICP may also have an increased risk of 

hepatobiliary disease later in life, most commonly 

cholelithiasis 

 

Higher prevalence of hepatobiliary malignancy and 
hepatitis C has also been reported 
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Jaundice occurs in <25% of IHCP patients, always 

after the onset of pruritus.  

 

Fat malabsorption can result in fat-soluble vitamin 

deficiencies requiring supplementation. 
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Risk factors for IHCP include  
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― advanced maternal age 

― history of cholestasis secondary to OCP  

― personal or family history of IHCP. 

― hepatitis C 

― Cholelithiasis 

― non Alcoholic fatty liver disease 



  

there is a risk of fetal distress, preterm labor, 

prematurity, and intrauterine death. 

  

Early delivery at 37 weeks is encouraged, because 

intra uterine death is more common in the last month 

of pregnancy and few deaths occur before 37 weeks 
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Maternal outcomes are excellent, 



First-line therapy for IHCP is UDCA at 10–15 mg/kg maternal 

body weight.  

 

It is well-tolerated and safe for both the mother and fetus. 

(category B) 

 

UDCA increases expression of bile salt export pumps and 

increases placental bile transporters. 

  

UDCA therapy normalized serum bile acid patterns in 

babies with minimal accumulation in amniotic fluid and 

cord blood . 
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A recent meta-analysis also found that women who 

received UDCA had better outcomes with less pruritus, 

improved liver enzymes, and possibly improved fetal 

outcomes. 

 

UCDA is more effective than cholestyramine or 

dexamethasone in controlling pruritus.  

 

Dexamethasone may be used, if needed, to promote fetal 

lung maturity before delivery, as there is a higher rate of 

prematurity in IHCP. 
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LIVER DISEASES UNIQUE TO PREGNANCY 

Recommendations: 

 
 

13. UDCA should be given at 10–15 mg/kg to women 

with IHCP for symptomatic improvement (strong 

recommendation, moderate level of evidence). 
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In women who do not respond to UDCA alone, 

addition of rifampicin may be considered, 

because the combination of rifampicin with 

UDCA may have a synergistic effect and lead 

to improvement in symptoms and biochemical 
derangements 
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Preeclampsia, Eclampsia 



 

  

Preeclampsia is a pregnancy-specific systemic disorder 

characterized by new onset hypertension (systolic blood 

pressure 140 mm Hg or diastolic blood pressure 90 mm Hg) and 

proteinuria (300 mg/d) after 20 weeks of gestation 

 

Severe preeclampsia occurs when there is evidence of 

end-organ dysfunction, such as pulmonary edema, renal 

insufficiency, or hepatocellular injury  

 

The presence of grandmal seizures in addition to signs of 

preeclampsia is the defining feature of eclampsia 
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HTN 

Preeclampsia 100 % 

HELLP Syndrome  85 % 

AFLP 50 % 



recurrence rate  

 

recurrence rate  

HG 

IHCP 60%  -70% 

 

Preeclampsia 

 

5%  -75% 

 

 

HELLP Syndrome  

AFLP 2%  -27% 



 
─ SBP ≥140 mmHg or DBP≥90 mmHg on at least two occasions at least four hours 

apart after 20 weeks of gestation in a previously normotensive patient AND the 
new onset of one or more of the following*: 

 

─ Proteinuria ≥0.3 g in a 24-hour urine specimen or protein/creatinine ratio ≥0.3 

(mg/mg) (30 mg/mmol) in a random urine specimen or dipstick ≥2+ if a 

quantitative measurement is unavailable 
─ Serum cr >1.1 mg/dL (97.2 micromol/L) or doubling of the creatinine 

concentration in the absence of other renal disease 

─ Liver transaminases at least twice the upper limit of the normal concentrations 

─ Platelet count <100,000/microL 

─ Pulmonary edema 
─ Cerebral or visual symptoms (eg, new-onset and persistent headaches not 

accounted for by alternative diagnoses and not responding to usual doses of 
analgesics¶; blurred vision, flashing lights or sparks, scotomata) 

Criteria for the diagnosis of preeclampsia 



  
hepatic rupture (whereas abdominal swelling or shock 

presentation can occur with hepatic rupture) 

 

subcapsular hematoma 

 

hepatic infarction 

 

fulminant hepatic failure 

 

Complications of liver injury in preeclampsia include: 
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Up to 7.5% of all pregnancies are affected, but only 

25% of preeclampsia cases are severe. 

 

Liver involvement is not a common expression and 

when it does occur symptoms are generally non-

specific Hepatic involvement can present with 

epigastric or right upper quadrant pain, likely from 

hepatomegaly stretching Glisson’s capsule. 

preeclampsia 
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Liver injury results as a consequence of vasoconstriction 

and fibrin precipitation in the liver. 

 

Liver tests cannot exclusively be used to gauge clinical 

decisions, as the presence of normal liver enzymes does 

not exclude disease 

 

delivery is the only curative treatment and after 36–37 

weeks there is no advantage in continuing the 

pregnancy 

 

preeclampsia 
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The HELLP syndrome is a complication of 

preeclampsia and occurs in approximately 10% 

to 20% of women with severe preeclampsia 

 

Risk factors include advanced maternal age, 

nulliparity, and multiparity 
 

Elsevier Inc. Clin Liver Dis 23 (2019 



The management of preeclampsia, eclampsia, and 

HELLP syndrome is primarily supportive 

  

  

With conservative management, hypertension should 

be treated with antihypertensives such as intravenous 

labetalol or hydralazine, which are considered safe in 
pregnancy  
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only mild preeclampsia is present, conservative 

management can be considered with close monitoring 

 

Delivery of the fetus and the placenta should be 

accomplished as soon as possible, especially if after 34 

weeks’ gestation, or if there is evidence of maternal 

decompensation or fetal distress If gestation is less than 

34 weeks and  
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Magnesium sulfate should be given to women with 

severe preeclampsia or HELLP syndrome to reduce risk 

of progression to eclampsia 

 

Corticosteroids can also be considered to promote 

fetal lung maturity 
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In pregnant women with a high risk for 

preeclampsia, low-dose aspirin (81 mg/d) after 12 

weeks of gestation is recommended  

 

Low-dose aspirin has been shown to reduce the 

risk for preeclampsia by 24% in clinical trials and 

reduced the risk for preterm birth by 14% and 

intrauterine growth retardation by 20% 
 

Elsevier Inc. Clin Liver Dis 23 (2019 



LIVER DISEASES UNIQUE TO PREGNANCY 

Recommendations: 

 
14. Preeclampsia with hepatic involvement elevates 

the diagnosis to severe preeclampsia. 

  

After 36 weeks, women with severe preeclampsia 

should be delivered promptly to limit maternal and 

fetal complications (strong recommendation, very low level of 

evidence). 
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HELLP 





Tennessee classification 
 

― Microangiopathic hemolytic anemia with characteristic 

schistocytes ,Other signs suggestive of hemolysis include an 

elevated indirect bilirubin level and a low serum haptoglobin 

concentration (≤25 mg/dL). 

 

― Serum AST >2 times upper limit of normal for local laboratory 

  

― Platelet count ≤100,000 cells/microL. 

 

― Total bilirubin ≥1.2 mg/dL (hemolysis results in an increase in 

indirect bilirubin). 

 



Laboratory findings of hemolytic anemia 

,increased unconjugated bilirubin and LDH 

levels 
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HELLP affects a minority of pregnancies but 

complicates up to 20% of cases of severe 

preeclampsia/eclampsia. 

 

 

HELLP typically presents between 28 and 36 weeks 

of gestation;  

 

however, up to 30% of patients do not manifest 
symptoms until the first week postpartum 

Elsevier Inc. Clin Liver Dis 23 (2019 



HELLP syndrome 

Progression can also be rapid but laboratory values 

typically begin to normalize 48 h postpartum . 

 

Fetal prognosis is most strongly linked to gestational age at 

delivery and birth weight. 

 

Hepatic consequences include: 

hepatic rupture 

subcapsular hematomas 

hepatic infarction 

and intraparenchymal hemorrhage. 
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HELLP syndrome 

Surgery is indicated for those with enlarging hematomas or 

evidence of rupture with hemodynamic instability.  

 

Alternatively, successful percutaneous embolization of the 
hepatic arteries in stable women has been reported . 

 

Liver transplantation has also been an effective salvage in 

patients with continued decompensation despite standard 

interventions . 

 

Glucocorticoids are often part of the therapeutic protocol in 
HELLP, especially in pregnancies <34 weeks where they 

accelerate pulmonary maturity during expectant 

management 



LIVER DISEASES UNIQUE TO PREGNANCY 

Recommendations: 

  

15. HELLP syndrome should be managed by prompt 

delivery, especially after 34 weeks gestation (strong 

recommendation, very low level of evidence). 

 

16. Platelet transfusion to 40,000–50,000 cells/μ l should 

be considered before delivery, especially if cesarean 

section is likely (conditional recommendation, very low 

level of 

evidence). 
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Acute Fatty Liver of Pregnancy (AFLP) 



 
This is an emergent, life-threatening condition 

characterized by microvesicular fatty infiltration of the 

liver. 

 

usually occurs in the third trimester and affects 

approximately 1 in 7000 to 1 in 20,000 pregnancies 

 

Risk factors for AFLP include low BMI ,twin pregnancies, 
and nulliparity 

Acute Fatty Liver of Pregnancy (AFLP) 
  



The pathophysiology of AFLP is still not completely 

understood, although defects in fatty acid metabolism are 

likely implicated 

 

Long-chain 3-hydroxyacyl coenzyme A dehydrogenase 

(LCHAD) deficiency is another known cause of AFLP.  

 
LCHAD is an enzyme that catalyzes beta oxidation of 

mitochondrial fatty acids.  

 

when a fetus is homozygous for LCHAD deficiency, 
intermediate products of fatty acid metabolism accumulate 

in maternal circulation and can cause hepatotoxicity in the 

maternal liver. 
 



Initial presenting symptoms of AFLP are often nonspecific 

and may include abdominal pain, nausea, vomiting, 

headache, and generalized malaise 

 

Up to half of women with AFLP may also have 

concomitant preeclampsia 

 

Biochemical derangements are characterized by 

increases in aminotransferase levels, usually 5 to 10 times 

the upper limit of normal, along with hyperbilirubinemia 

  

In addition, serum ammonia, amino acid, and lactic acid 

levels may be increased, reflecting underlying 
mitochondrial dysfunction 



 

  

Although liver biopsy provides the gold standard 

in diagnosis of AFLP, it is rarely performed 

because of the need to stabilize women and 

provide delivery of the fetus 

 

The Swansea criteria is a diagnostic tool that 

improves diagnosis of AFLP without the need for 
liver biopsy 



The diagnosis of AFLP is usually 

made clinically based on  

Compatible presentation , 

laboratory, and  

imaging results.  

 

The “Swansea Criteria”  
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Early recognition, prompt delivery, and supportive 

care are essential to optimize maternal and fetal 

prognosis 

 

as the postpartum clinical course is dependent on the 

interval between symptoms and termination of the 

pregnancy 

 

If hepatic function does not rapidly improve, 

evaluation for liver transplantation offers the patient 

the best chance for survival 



 

Children born to mothers with AFLP should be 

tested for LCHAD deficiency, because a 

diagnosis could potentially be lifesaving for 
the newborn 



 

 

 
After delivery, liver injury related to AFLP often 

resolves within 1 to 2 weeks.  

 

If liver function does not rapidly improve, 

evaluation for liver transplant should be 
considered 

 
 



Genetic testing — Children born to mothers with AFLP 

should undergo molecular testing for long-chain 3-

hydroxyacyl CoA dehydrogenase (LCHAD) because 

early diagnosis of LCHAD deficiency in the newborn can 

be life-saving . 

 

Testing should be coordinated with a metabolic or 

genetic specialist.  

 

If the newborn has a positive test for LCHAD deficiency, 

the mother and father are screened. If they are positive, 

we suggest that they notify their siblings so that the 

siblings can be screened. 



LIVER DISEASES UNIQUE TO PREGNANCY 

Recommendations: 

 
17. Women with acute fatty liver disease of pregnancy (AFLP) should 

be delivered promptly; expectant management is not appropriate 
(strong recommendation, very low level of evidence). 

 

18. All women with AFLP and their children should have molecular 

testing for long-chain 3-hydroxyacyl-CoA dehydrogenase (LCHAD; 
conditional recommendation, moderate level of evidence). 

 

19. The off spring of mothers affected by AFLP should be monitored 

carefully for manifestations of deficiency of LCHAD including 

hypoketotic hypoglycemia and fatty liver (conditional recommendation, very 

low level of evidence). 
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In cases in which a liver biopsy is performed, the characteristic 
histologic feature of AFLP is microvesicular steatosis 



After delivery 

HELLP: Progression can also be rapid but laboratory values 

typically begin to normalize 48 h postpartum . 

 

After delivery, liver injury related to AFLP often resolves within 1 to 

2 weeks. 

 

ICP:   Symptoms and serologic abnormalities typically resolve 

within 4 to 6 weeks after pregnancy 

 

HELLP:  however, up to 30% of patients do not manifest 

symptoms until the first week postpartum 
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Risk factors for IHCP: include advanced maternal age, a history of 

cholestasis secondary to OCP , and a personal or family history of 

IHCP. Some studies suggest a higher prevalence in patients with 

hepatitis C, cholelithiasis, and non Alcoholic fatty liver disease 

 

Risk factors for HG: include multiple gestations, molar pregnancy, 

HG during prior pregnancies, increased BMI and preexisting  

Diabetes 

 

Risk factors of HELLP: include advanced maternal age, nulliparity, 

and multiparity 

 

risk factors for AFLP: include twin pregnancies, low BMI , and 

nulliparity 
 



The hyperestrogenic state during pregnancy leads to the 

presence of spider angiomata and palmar erythema in up 

to 70% of women 

 

Although severe liver disease is rare, pregnancy-related 

liver disease affects approximately 3% of pregnancies and 

can be fatal 

 

 
 



─ HG is uncommon (affects 0.3% to 2% of pregnancies) 

 

─ The most common liver disease unique to pregnancy is intrahepatic 

cholestasis of pregnancy (ICP): (prevalence of 0.3% to 5.6%) 

 

─ The HELLP (hemolysis, elevated liver enzymes, and low platelet 

count) syndrome is a complication of preeclampsia and occurs in 

approximately 10% to 20% of women with severe preeclampsia 

 

─ Preeclampsia: Up to 7.5% of all pregnancies are affected, but only 
25% of preeclampsia cases are severe 

 

─ AFLP affects approximately 1 in 7000 to 1 in 20,000 pregnancies 



─ HG Typically starts early in the first trimester (before the 9th 

week of gestation) and resolves by the 20th week 

 

─ After delivery, liver injury related to AFLP often resolves within 

1 to 2 weeks. 

 

─  HELLP typically presents between 28 and 36 weeks of 

gestation; however, up to 30% of patients do not manifest 

symptoms until the first week postpartum 

 

─ HELLP: Progression can also be rapid but laboratory values 

typically begin to normalize 48 h postpartum . 

 

 



─ IHCP: early delivery at 37 weeks is encouraged 

 

─ The management of preeclampsia, eclampsia, and HELLP 

syndrome is primarily supportive. Delivery of the fetus and 

the placenta should be accomplished as soon as possible, 

especially if after 34 weeks’ gestation,  



PREEXISTING OR 

COINCIDENT LIVER 

DISEASES DURING 

PREGNANCY 



PREEXISTING OR COINCIDENT LIVER DISEASES DURING 

PREGNANCY 

Hepatitis A virus 

Hepatitis B Infection 

Hepatitis C Infection 

HEV  

HSV infection  

Autoimmune Hepatitis 

Primary Biliary Cholangitis 

WD 

Cirrhosis and Portal Hypertension 

Liver Transplant 
 



Risk factors for vertical transmission include the 

presence of HBeAg and the maternal viral load 

 

 

The risk of immunoprophylaxis failure increases 

with increased maternal viral load. 
 

Hepatitis B Infection 



Immunoprophylaxis with both hepatitis B 

immunoglobulin and HBV vaccination 

administered to all infants born to HBV-infected 

mothers within 12 hours after birth reduce the risk 

of vertical transmission from greater than 90% to 

less than10% in these infants with HBsAg-positive 

mothers. 

Hepatitis B Infection 



in pregnant women with a high viral load, 

guidelines recommend antiviral therapy in the 

third trimester in HBsAg-positive pregnant women 

with HBV DNA greater than,200,000 IU/mL to 

reduce the risk of perinatal HBV transmission 
 

Hepatitis B Infection 



Tenofovir and Telbivudine are category B agents, 

Lamivudine is category C 

  
Of these studied antiviral agents, tenofovir seems to be 

preferred, owing to its antiviral potency, better 
resistance profile, and safety during pregnancy 

 

A recent analysis of the Antiretroviral Pregnancy 

Registry found no increased risk of major birth defects 

in pregnant women exposed to lamivudine or 
tenofovir disoproxil fumarate 

Hepatitis B Infection 



Most studies initiate antiviral therapy at 28 to 32 weeks 

of gestation and discontinue antiviral therapy between 

birth and 3 months postpartum 

 

After discontinuation of treatment, women should be 

monitored for HBV flares every 3 months for 6 months 

 

 

A hepatitis B flare, with or without HBeAg 

seroconversion, can occur in around 25% of women 

within the first months after delivery 

  

Hepatitis B Infection 



C/s should not be performed electively in HBV-
positive mothers to prevent fetal infection  

 

Antivirals are minimally excreted in breast milk and 

unlikely to cause significant toxicity 

 

 

Hepatitis B Infection 



 
 
The prevalence of HCV infection among US women giving 

birth nearly doubled from 1.8 to 3.4 per 1000 live births 

during 2009 to 2014 

 

In women with preexisting chronic HCV, pregnancy does 

not seem to adversely affect the clinical course of HCV 
infection. 
 

Most pregnant anti-HCV–positive women are asymptomatic 

 

Pregnant women with HCV have 20-fold higher odds of 

developing IHCP (Intrahepatic Cholestasis of Pregnancy) 

Hepatitis C Infection 



 

 

A decrease in serum ALT levels along with an increase in 

HCV RNA levels during the 2nd and 3rd trimesters is 

often observed, and these typically return to 

prepregnancy levels after delivery. 

 

These effects are suspected to be secondary to the 

immunosuppressive effects of pregnancy 

 

Hepatitis C Infection 



Mother-to-child transmission of HCV is reported to occur 

in 3% to 15% of cases, with around 3% to 5% progressing 
to chronic infection 

  

Coexistent HIV infection increases risk of transmission 

 

Avoiding invasive procedures such as amniocentesis, 

instrumented vaginal delivery, fetal scalp electrodes, 

and birth trauma can help to minimize the risk of 

perinatal HCV transmission 

 

There are no data to support elective cesarean delivery 
for HCV-infected women 

Hepatitis C Infection 



HCV therapy is not currently recommended during 

pregnancy because the safety and efficacy data are still 

lacking.  

 

The safety of direct-acting antivirals in pregnancy is 

unknown  

 

Breastfeeding is not contraindicated except when the 
mother has cracked or bleeding nipples 

 
 

Hepatitis C Infection 



 

 

 
The presence of anti-HAV IgM is diagnostic 

 

Although acute HAV infection is usually self-limited, it is 

associated with premature rupture of membranes 

when presenting in the second half of pregnancy.  

 

It is recommended for treatment of the neonate by 

HAV immunoglobulin  if the maternal HAV infection 

occurs within 2 weeks of delivery 

 

Hepatitis A virus 



 

 

Although the disease is usually self-limiting in men and 

nonpregnant women, it can potentially be more 

severe and fatal in pregnant women. 

 

Affected pregnant women are more likely to develop 

fulminant hepatic failure or have a fatal outcome 

compared with nonpregnant patients  

 

HEV during pregnancy is associated with prematurity, 

low birth weight, and an increased risk of perinatal 

mortality 

Hepatitis E virus 



 

 

Pregnant women presenting with an acute 

hepatitis should be tested for HEV with HEV-IgM 

and, if present, monitored closely for progression 

to acute liver failure and potential need for liver 

transplant evaluation 

Hepatitis E virus 



 

 

 
 
HSV infection is rare but can lead to fulminant 

hepatitis and be fatal.  

 

It usually occurs in the third trimester Although only 

seen in 2% of pregnant women, there is a 40% risk of 

fulminant liver failure Anicteric, or normal or mildly 

increased bilirubin level, with severely increased 

transaminase levels should raise suspicion for HSV 

infection 

 

Herpes simplex virus 



 

Once the diagnosis is suspected, starting acyclovir 

therapy without delay is recommended and acyclovir 

is well tolerated in pregnancy 

 

The HSV-IgM serologic testing has limited specificity 

and sensitivity and thus HSV PCR should be performed 
for serologic confirmation 

 

For women with prior HSV infection, the ACOG 

recommends acyclovir prophylaxis starting at 36 

weeks of pregnancy to prevent HSV recurrence and 

vertical transmission 

Herpes simplex virus 



 
 
Maternal and fetal outcomes in pregnant women with 

underlying AIH primarily depend on the level of disease 

control in the preconception period 

 

Pregnancy outcomes are often favorable in women 

who reach disease remission before pregnancy without 

any evidence of cirrhosis or PHTN 

 

Poor disease control during the year before pregnancy 

has been associated with poor pregnancy outcomes 

Autoimmune Hepatitis 



 

It is reported that up to 20% of women with AIH flare 

during pregnancy 

 

Flares are more common(52%) in the postpartum period 

when the maternal immune state is reconstituted 

 

 
The presence of antibodies against soluble liver 

antigen(SLA) and liver and pancreas antigen (LP) as well 

as to Ro (SSA) may be a risk factor for adverse 

pregnancy outcomes in women with AIH 

Autoimmune Hepatitis 



 
Some experts advocate increasing 

immunosuppressive therapy around 2 weeks before 

anticipated delivery and maintained through the 

postpartum period 

 

Women should be closely monitored for increased 

liver tests during the initial postpartum months 

 

Autoimmune Hepatitis 



 
The AASLD recommends prednisone monotherapy for 

pregnant individuals, but it is important to keep in mind that 

adequate control of the underlying AIH outweighs the 

minimal risks associated with prednisone or azathioprine 

use during pregnancy 

 

Therefore other societies, such as the ACG, recommend 

continuation of prior treatment with corticosteroids and/or 

azathioprine during pregnancy 

 

Mycophenolate should be avoided in pregnancy, 
because it is associated with congenital malformations 
 

Autoimmune Hepatitis 



 

the onset of PBC is near menopausal age and thus 

pregnancies are uncommon in this setting 

 

There are very limited data on the outcomes and 

management of PBC during pregnancy. 

 

Similar to the other chronic diseases, such as AIH and 

WD, optimal management of the underlying liver 
disease before pregnancy is recommended In general 

Primary Biliary Cholangitis 



A recent case control study found that pregnant 

women with PBC overall had favorable maternal 
outcomes with no higher risk of miscarriage or 

preterm delivery compared with controls.  

 

However, there was a trend toward higher risk of 

childbirth complications, mainly placenta previa, 
in that study 
 

Primary Biliary Cholangitis 



In women with PBC, pregnancy can trigger new-

onset pruritus or worsen preexisting pruritus. 

 

UDCA can be safely used as treatment during 
pregnancy and is well tolerated.  
 

UDCA should be continued throughout pregnancy 

to prevent progression of the underlying liver disease 

Primary Biliary Cholangitis 



 

commonly have amenorrhea or oligomenorrhea leading 

to infertility or repeated miscarriages such that these 

findings may be the initial clinical manifestations of the 
disease. 

 

Patients who present with isolated neurologic 
manifestations at the time of WD diagnosis tend to have 

significantly more spontaneous abortions than patients 

with mixed or isolated hepatic symptoms.  
 

 

Wilson Disease 

 



There is some concern over the teratogenicity of D-penicillamine, 

with several reported cases of fetal myelosuppression or 

embryopathy, including cardiac anomalies. 

 

treatment discontinuation during pregnancy has a higher risk of 

maternal hepatic decompensation as well as fetal damage from 

copper deposition in the placenta and fetal liver . 

 
current clinical practice guidelines recommend that chelation 

treatment of WD should be continued during pregnancy, but 

dosage reduction is advised for D-penicillamine and trientine 

 

Zinc therapy seems safe and thus should be continued at regular 
preconception doses 

Wilson Disease 



 

 

Pregnancy in women with underlying cirrhosis is 

uncommon because disruption of the 

hypothalamic-pituitary-ovarian axis leads to 

amenorrhea and reduced fertility 

 

it has been associated with an increase in 

spontaneous abortions, prematurity, and 
maternal-fetal mortality 

Cirrhosis and Portal Hypertension 



 
Outcomes of pregnancy are related to the degree 

of liver disease rather than the cause. 

 

MELD greater than or equal to 10 has been found to 

have 83% sensitivity and specificity for predicting 

liver decompensation during pregnancy.  

 

In contrast, there were no liver-related complications 

in women with a preconception MELD less than or 
equal to 

Cirrhosis and Portal Hypertension 



Variceal bleeding is the most frequent and serious 

complication of PHTN during pregnancy, with an 

increased risk during and the second trimester 

  

Up to 30% of cirrhotic pregnant women bleed from 

esophageal varices during pregnancy. 

 

the risk of variceal bleeding increases up to 50% to 
78% if there are preexisting varices 

Cirrhosis and Portal Hypertension 



The management of acute variceal bleeding 

during pregnancy is similar to that of nonpregnant 

patients, with a focus on resuscitation, antibiotic 

prophylaxis, octreotide, and safe and timely 

endoscopic therapy with band ligation 
 

 

Cirrhosis and Portal Hypertension 



Pregnant women who are found to have large 

esophageal varices should be treated with B-Blockers 

and/or band ligation, similar to nonpregnant patients 

 

Propranolol and nadolol are both pregnancy category C 

drugs, but nadolol has a long half-life and thus is not 

preferred. 

 

When b-blockers are used in pregnancy, close fetal 

monitoring is needed to avoid fetal bradycardia and 
intrauterine growth retardation 

Cirrhosis and Portal Hypertension 



  
There are no clear recommendations regarding 

preferred mode of delivery in patients with portal 

hypertension because the data are very limited.  

 

C/S should be performed based on obstetric indications. 

it carries an increased risk of complications, including 

bleeding, poor wound healing, and infection, and risk of 

liver decompensation 

Cirrhosis and Portal Hypertension 



have been reported Pregnancy itself has not been 

shown to impair graft function or accelerate rejection in 

patients with stable graft function before pregnancy 

and receiving appropriate immunosuppressive therapy  

  

Liver Transplant 



 

 

The key in posttransplant pregnancy planning is 

timing, because most experts advocate waiting 

at least 1 year and some up to 2 years after liver 

transplant before planning a pregnancy 
 

 

Liver Transplant 



 

 
 

 

The most frequent maternal complication in the 

post–liver transplant population is hypertension 

during pregnancy, because of the side effects of 

immunosuppressive agents 

  

Use of immunosuppressive agents is associated 

with an increased risk of miscarriage, prematurity, 

intrauterine growth retardation, and low birth 

weight  

Liver Transplant 



Higher rates of delivery by C/S and preterm births 

compared with the general population 

  

 

Liver Transplant 



Calcineurin inhibitors (cyclosporine and tacrolimus), prednisone, 

and azathioprine are generally considered safe 

 

higher incidence of low birth weight and prematurity in women 

using calcineurin inhibitors seem to relate to the underlying 

comorbidities rather than specifically calcineurin inhibitor–related 

side effects. 

 

Compared with  cyclosporine and tacrolimus, there are not 

enough data on the use of everolimus and sirolimus during 

pregnancy after liver transplant 

 

Liver Transplant 



Cyclosporine, tacrolimus and azathioprine are 

safe in breastfeeding,  

 

but breastfeeding while using mycophenolate, 

everolimus, or sirolimus is not recommended 

because safety data are lacking 

Liver Transplant 



Thanks for your attention 


