
A B S T R A C T  

Three primigravidae were admitted during the first trimester

of pregnancy with nausea, vomiting, ketonuria and liver

enzyme elevation of varying severity. A 29-year-old woman

had elevated aminotransferase values, at levels described

in the literature (ASAT 112 U/l, ALAT 214 U/l). The second

patient, a woman aged 26 years, had undergone in vitro

fertilisation and showed higher liver enzyme elevation,

including the total bilirubin level (ASAT 250 U/l, ALAT

474 U/l, total bilirubin 59.8 �mol/l). A 30-year-old woman

had extremely high aminotransferase values (ASAT 705 U/l,

ALAT 1674 U/l) and she is the first reported patient with ALAT

values exceeding 1000 U/l in connection with hyperemesis

gravidarum. Gallstone disease, viral and drug-induced

hepatitis were excluded in all of these patients. Treatment

was symptomatic and the abnormal liver tests returned to

normal promptly when the vomiting resolved, independent

of the severity of liver enzyme elevation. The pregnancies

proceeded normally and all three patients delivered healthy

babies.

I N T R O D U C T I O N

Nausea and vomiting are very common in early pregnancy,

occurring in 50% of pregnant women until 16 weeks of

gestation.1 Hyperemesis gravidarum is characterised by

intractable nausea and vomiting during the first trimester

of pregnancy, which in severe cases may lead to dehydration

and require hospitalisation. There is no definite delimitation

between ‘morning sickness’ and hyperemesis gravidarum:

the latter is considered as the severe end of a gradation of

symptoms. The incidence of hyperemesis gravidarum

varies from 0.3 to 1% of pregnancies.2-4

Liver enzyme elevation occurs in 50% of patients who are

hospitalised with hyperemesis. An increase in serum

aminotransferases is the most common abnormality and

alanine aminotransferase (ALAT) is usually higher than

aspartate aminotransferase (ASAT).5-6 This elevation is usually

two to three times the upper limit of normal; it may be in

the low hundreds and rarely as high as 1000 U/l.7-9

In this article we describe three patients with hyperemesis

gravidarum and liver enzyme elevation of varying severity.

We also discuss the aetiology, differential diagnosis and

recommended diagnostic approach and therapy. 

C A S E  A

A 29-year-old primigravida was admitted for the fourth time

because of nausea and vomiting at 13 weeks of gestation.

Her medical history revealed appendectomy, cholecystectomy

and nephrolithiasis. She occasionally took ipratropium for

asthmatic bronchitis. There were no signs of dehydration

on physical examination. A transvaginal ultrasonography

showed a normal foetus conform the gestational age. 

Laboratory findings on admission included increased

ketones in the urine as well as increased levels of amino-

transferases: ASAT 112 U/l, ALAT 214 U/l (table 1). Total

bilirubin, alkaline phosphatase (ALP), �-glutamyltransferase

(�GT) and serology for hepatitis B were normal. 

Treatment consisted of intravenous fluids, meclozine/

pyridoxine suppositories and occasional omeprazole for

heartburn. During admission an abdominal ultrasono-
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graphic examination showed no abnormalities of the liver,

bile ducts and spleen. After a few days the patient recovered

well and she was discharged after reintroducing a normal

diet. Blood controls showed improvement of aminotrans-

ferase levels: ASAT 50 U/l and ALAT 145 U/l. 

At 17 weeks of gestation, she visited the outpatient clinic

for nausea, vomiting and abdominal pain. Hospitalisation

followed again because of insufficient intake and high

ketonuria. Routine liver tests revealed values similar to

those at discharge: ASAT 53 U/l, ALAT 96 U/l. An

abdominal ultrasonography and a gastroscopy showed no

abnormalities. She was treated in the same way as before

and discharged after nine days. Control of serum amino-

transferases showed an improvement again: ASAT 31 U/l

and ALAT 55 U/l (table 1). 

The pregnancy then progressed uneventfully and she

delivered a healthy daughter of 3690 g at 40 weeks 

gestation. 

C A S E  B

A 26-year-old primigravida visited the outpatient clinic for

nausea, vomiting and itching. Her medical history revealed

primary subfertility, and she was at six weeks of gestation

after undergoing in vitro fertilisation. 

Blood tests showed elevated liver tests: ASAT 107 U/l, ALAT

330 U/l, total bilirubin 27.3 �mol/l, ALP 456 U/l. Serology

to hepatitis A, B, C and cytomegalovirus was negative and

there was no evidence for autoimmune hepatitis, haemo-

chromatosis or hyperthyroidism. The �-hCG level was

87,000 U/l, which is very high at week 6 of gestation.

Ultrasound examination showed, besides ovarian follicular

cysts, no abnormalities and there was no evidence of ovarian

hyperstimulation syndrome. Hyperemesis gravidarum

was diagnosed and she was treated with metoclopramide

and meclozine/pyridoxine. 

One week later she was admitted for persistent vomiting,

itching and a loss of 3 kg in weight. Liver tests revealed higher

levels than before: ASAT 250 U/l, ALAT 474 U/l, total

bilirubin 59.8 �mol/l, conjugated bilirubin 47.8 �mol/l

(table 1). Urine test showed ketosis (2+). Treatment consisted

of intravenous fluids and chlorpromazine. She left the

hospital without symptoms and medication after two weeks. 

At week 12 she was readmitted because of vomiting, a weight

loss of 2 kg, jaundice and ketosis. Serum aminotransferase

levels were no higher than previously, but there was a

persistent hyperbilirubinaemia of 47.8 �mol/l. The

abdominal ultrasound revealed normal liver and bile ducts.

She followed the same treatment as before for two weeks.

Symptoms resolved at 14 weeks of gestation and she

recovered the lost weight.

The pregnancy proceeded normally until week 31, when

she was admitted because of premature contractions.

Delivery was postponed using ritodrine and she delivered

two healthy neonates of 900 g at 35 weeks gestation. 

C A S E  C

A 30-year-old primigravida was hospitalised three times for

intractable nausea, vomiting and liver enzyme elevation,

between weeks 13 and 17 of pregnancy. Medical history

only revealed hiatal hernia with mild reflux oesophagitis.

She had no history of alcohol use or hepatitis. Before the

last admission she had been vomiting for four days and

initial treatment with meclozine/pyridoxine had had no

effect at home. 

On admission she had slight signs of dehydration but no

signs of jaundice or hepatomegaly. Routine blood samples

showed elevated liver tests: total bilirubin 44.9 �mol/l,

ASAT 614 U/l, ALAT 1065 U/l and �GT 87 U/l (table 1).

There were no signs of hyperthyroidism or haemochromato-

sis. Serology to hepatitis A, B, C and to cytomegalovirus

were negative, as were antinuclear and antimitochondrial

antibodies. Urine samples showed increased ketones. An

abdominal ultrasonography showed no abnormalities of

the liver, gallbladder, bile ducts and spleen. 

Following admission she was treated with metoclopramide

and oral fluids. Within a few days the symptoms had
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Table 1

Serum aminotransferase levels of the three cases

TEST* ADMISSION HIGHEST VALUE AT DISCHARGE AFTER DISCHARGE

Case A ASAT 112 112 50 31
ALAT 214 214 145 55

Case B ASAT 250 250 49 37
ALAT 474 474 110 87

Case C ASAT 614 705 78 19
ALAT 1065 1674 641 33

* Normal values: ASAT 5-35 U/l, ALAT 5-35 U/l.



resolved and the liver tests stabilised (table 1). The patient

was discharged at day 8, and one week later all the liver

tests except the ALAT (141 U/l) had normalised. Three weeks

later, she remained symptom-free and all liver tests were

normal. The pregnancy proceeded normally and she

delivered a healthy child of 3700 g at 39 weeks gestation. 

D I S C U S S I O N

There are several classic features of hyperemesis gravi-

darum. It presents early in the first trimester of preg-

nancy, usually in the fourth to tenth week of gestation, with

intractable vomiting and associated pytialism (excessive

salivation). Abdominal pain is infrequent. Patients may

present with dehydration, liver test abnormalities, ketosis,

electrolyte disturbances and weight loss. 

The syndrome is associated with nulliparous women,

obesity and multiple gestations. Advanced maternal age

(>35 years) and cigarette smoking seem to be protective

factors.1,10,11 Case A showed typical features of this syndrome

regarding presentation – nulliparity, classic symptoms

and ketosis – liver test abnormalities and spontaneous

recovery after admission. 

Several causal factors for hyperemesis gravidarum have

been described, but the aetiology remains uncertain. Some

proposed theories in the pathogenesis of hyperemesis

gravidarum include psychological factors (emotional

instability, conversion),12,13 hyperthyroidism,14 liver abnormal-

ities and changes in gestational hormone levels (especially

hCG peak during the first trimester).15,16 In case B, �-hCG

levels were very high for the gestational age, possibly related

to the twin pregnancy. On the other hand, Goodwin et al.

described a significant difference in total hCG and �-hCG

between women with hyperemesis and healthy pregnant

women.16

Other theories to explain hyperemesis include abnormal

gastric motility,17 autonomic nervous system dysfunction,8

alterations in lipid levels18 and nutritional deficiencies.

On examination, no single theory seems to provide an

adequate explanation for hyperemesis gravidarum.5

In most cases, nausea and vomiting resolve by 20 weeks of

gestation. Only seldom do these symptoms persist into the

second half of the pregnancy. A recurrence of hyperemesis

with subsequent pregnancies is uncommon.19

Hyperemesis gravidarum and liver enzyme abnormalities 

There are very few reports about abnormal liver tests in

patients with hyperemesis gravidarum.7,8,18-21 In a prospect-

ive study, liver tests were more frequently abnormal in 

12 patients with hyperemesis than in healthy controls.

Elevations in either ASAT or ALAT occurred in 50% of

patients with hyperemesis.8

Aminotransferase values can rise to 200 U/l (six times

the upper limit of normal)7 and exceptionally as high as

1000 U/l.8 Case C developed extremely high serum amino-

transferase values: as far as we know, this is the first

reported patient with ALAT values higher than 1000 U/l

induced by hyperemesis gravidarum. 

Mild hyperbilirubinaemia (less than 68 �mol/l) with eleva-

tion of both direct and indirect fractions has been found

in half the women hospitalised for this condition.7,19 ALP

may be elevated to twice the normal value, but this could

also be a physiological increase of placental origin.

However, it is known that ALP levels increase gradually

during the first seven months of pregnancy and then rise

rapidly to peak at term.9 Abnormal liver tests in connection

with hyperemesis gravidarum return to normal promptly

when the vomiting resolves. 

Although the pathogenesis of the liver injury is unknown,

the combined effects of hypovolaemia, malnutrition and

lactic acidosis are believed to play a role.9 Hyperbilirubin-

aemia is probably related to malnutrition and impaired

secretion of bilirubin.7

Diagnosis

The differential diagnosis of liver enzyme elevation pre-

senting in the first trimester of pregnancy includes

hyperemesis gravidarum – as the only pregnancy-related

syndrome – gallstone disease, viral and drug-induced

hepatitis (table 2). The diagnosis of hyperemesis gravidarum

is a clinical one that rests on the exclusion of other causes
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Table 2

Differential diagnosis of common causes of elevated serum
aminotransferase levels and/or jaundice in pregnancy9

TRIMESTER DIFFERENTIAL DIAGNOSIS*

First Hyperemesis gravidarum
Gallstones
Viral hepatitis
Drug-induced hepatitis

Second Intrahepatic cholestasis of pregnancy
Gallstones
Viral hepatitis
Drug-induced hepatitis
Pre-eclampsia/eclampsia†

HELLP syndrome†

Third Intrahepatic cholestasis of pregnancy
Pre-eclampsia/eclampsia
HELLP syndrome
Acute fatty liver of pregnancy
Hepatic rupture
Gallstones
Viral hepatitis
Drug-induced hepatitis

* Diseases unique to pregnancy in cursive, † uncommon in this trimester.
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in combination with spontaneous recovery of liver test

abnormalities when the symptoms resolve.5

Regarding other disorders unique to pregnancy, intrahepatic

cholestasis of pregnancy usually begins in the second trimester

and very rarely in the first trimester. The disorders associated

with (pre-)eclampsia and HELLP syndrome (haemolytic

anaemia, elevated liver tests and low platelets) occur in the

second half of pregnancy, usually in the third trimester

toward term. Acute fatty liver of pregnancy and hepatic rupture

generally occur in the third trimester as well as in the

immediate postpartum period.9

There are certain things to bear in mind when a patient

complains of nausea and vomiting in combination with

liver test abnormalities. Arguments for hyperemesis

gravidarum are: first pregnancy, young age, overweight,

non-smoker and onset of vomiting before 15 weeks. 

In patients with hyperemesis gravidarum, hospitalisation is

prompted by dehydration and ketosis; physical examination

only reveals excessive salivation. Laboratory test findings

can be normal but often ketonuria is found. In case of

liver test abnormalities, viral and drug-induced hepatitis

as well as gallstones should be excluded. For this purpose,

viral serologies and abdominal ultrasonography should be

performed.5 A liver biopsy is rarely needed to exclude other

causes for the laboratory findings. In those cases where a

liver biopsy was performed, it was either normal or showed

non-specific findings such as steatosis.6

On the other hand, further investigation is required in

patients with severe serum aminotransferase elevation

(ASAT/ALAT >500 U/l), as well as in those patients with

persistent liver enzyme abnormalities after the symptoms

resolve. 

Treatment

The treatment of hyperemesis gravidarum is symptomatic;

hospitalisation for intractable vomiting, dehydration or

malnutrition may be necessary.9 Rehydration with intra-

venous fluids and treatment with antiemetics are often

required. No comparative trials exist, but antiemetics such

as promethazine, odansetron or droperidol have been

reported to be useful.22

Further therapy in selected patients may include enteral and

parenteral nutrition.5 Corticosteroids have been reported

to be effective, although the mechanism of action is not

well understood.23-25

C O N C L U S I O N

Hyperemesis gravidarum is a poorly understood disorder

in the first trimester of pregnancy. Increased levels of

aminotransferases, especially ALAT, are found in 50% of

patients who are hospitalised with hyperemesis. Although

the pathogenesis of liver abnormalities is unknown, the

combined effects of hypovolaemia and malnutrition are

believed to play a role. 

Gallstone disease, viral and drug-induced hepatitis should

be considered in the differential diagnosis of patients with

elevated liver tests and hyperemesis. Management is

symptomatic and abnormal liver tests return to normal

promptly when symptoms resolve.
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Rectification

In the review ‘Autoimmunity in Addison’s disease’ by P. Martín Martorell, B.O. Roep and J.W.A. Smit, published in 

The Netherlands Journal of Medicine 2002;60(7):269-5, an error was made in the first author’s name. It should be 

P. Martín Martorell instead of P.M. Martorell. Our apologies for any inconvenience caused.




