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Pregnancy and ABCB4 gene mutation: risk of

recurrent cholelithiasis
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SUMMARY

Cholelithiasis is a common problem in the Western
world. Recurrent gallstones after cholecystectomy,
however, are rare. We describe a case of a young
woman with recurrent gallstones after a laparoscopic
cholecystectomy leading to cholangitis during pregnancy.
Additional testing revealed an ATP-binding cassette B4
(ABCB4) gene mutation. ABCB4 gene mutations leading
to a multidrug resistance (MDR)3-P-glycoprotein
deficiency are related to, among other diseases, recurrent
cholelithiasis. Medical treatment consists of
administering oral ursodeoxycholic acid. If untreated,
MDR3 deficiency can lead to progressive liver failure
requiring liver transplantation.

BACKGROUND

Only 1.5-1.9%" 2 of patients who have undergone
cholecystectomy in the past will suffer from recur-
rent cholelithiasis, which can lead to severe compli-
cations such as pancreatitis and biliary sepsis.
Pregnancy and ATP-binding cassette B4 (ABCB4)
gene mutations are associated with gallstone disease
at young ages.” *

CASE PRESENTATION

A 34-year-old woman in her 14th week of preg-
nancy was admitted to our hospital with biliary
colic. Her medical history revealed a diagnosis of
biopsy-proven focal nodular hyperplasia of the liver
at the age of 25. As a consequence, her oral contra-
ceptives were discontinued. Five years later, at age
30, a laparoscopic cholecystectomy was performed
due to symptomatic cholelithiasis. In the years fol-
lowing the cholecystectomy, she had to undergo
several endoscopic retrograde cholangiopancreato-
graphies (ERCPs) due to recurrent choledocho-
lithiasis. One of the ERCPs was complicated by a
duodenal perforation requiring surgical repair due
to the endoscopic removal of a large common bile
duct stone.

On presentation, the patient reported upper
abdominal pain with nausea. On physical examin-
ation, her body temperature was 37.4° Celsius.
Palpation of the abdomen revealed slight tenderness
of the epigastric region. On the second day of her
hospital stay, the patient suffered from recurrent
colicky pain and developed jaundice. Biochemical
and haematological investigations showed that her
serum bilirubin had risen from of 13 to 61 wmol/L
(normal <17 pmol/L) and her C reactive protein
had risen from 2 mg/L on admission to 158 mg/L
(normal <10 mg/L). On admission, ultrasound
examination of the abdomen had shown normal

calibre bile ducts, although the common bile duct
had not been optimally visualised due to intestinal
gas. An ERCP was performed, which revealed a
purulent cholangitis. Multiple stones (diameter
>10 mm) were removed from the common bile
duct (see figure 1), and plastic endoprostheses were
placed. She recovered quickly and was discharged
soon after. Owing to the recurrent episodes of gall-
stone, the patient’s family history was thoroughly
reviewed. The patient’s father had suffered from
liver disease, and her grandmother had died from
cirrhosis. Furthermore, her mother as well as her
grandmother had died from colon carcinoma.

INVESTIGATIONS

The combination of the recurrent cholelithiasis at
young age following cholecystectomy and the
remarkable family history for liver cirrhosis sug-
gested an inherited factor. Genetic analysis was per-
formed by means of sequencing technique, which
revealed a heterozygous ABCB4 gene mutation
(c.2177C>T on chromosome 7q21). This mutation
leads to a substitution of the amino acid proline
with the amino acid leucine at position 726.

TREATMENT
On discharge, maintenance treatment with urso-
deoxycholic acid (UDCA) was initiated, and the

Figure1

X-ray picture during endoscopic retrograde
cholangiopancreatography showing several concretions
within the ductus choledochus. In the left upper
quadrant the clips can be seen of previous
cholecystectomy.
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dose was increased step wise to 900 mg daily (12 mg/kg body
weight per day).’

OUTCOME AND FOLLOW-UP

The continued course of the patient’s pregnancy was uneventful,
and she gave birth to a healthy baby boy at 35 weeks and 6 days
of gestation. During follow-up we noticed that liver enzyme
values had completely normalised, compared to pre-pregnancy
values. (table 1).

Since the patient had such an excellent clinical response, we
did not adjust the treatment dosage of UDCA after the delivery.
The plastic endoprostheses were removed 6 months after her
delivery. Just recently, 4 years after the admission described
here, she gave birth to a second child. The course of the second
pregnancy was uneventful.

DISCUSSION
The pregnant patient described here, suffered from cholelithiasis
complicated by biliary sepsis. Recurrent gallstone formation had
led to repeated ERCPs, which is a potentially hazardous proced-
ure. The natural history of gallstones starts with the formation
of gall, which is generated by hepatocytes and excreted into the
intestines via the bile ducts. The main functions of gall are to
digest fatty substances and to transport nutrients that are not
water soluble. The balance between the salts, cholesterol and
bilirubin in the primary gall solution has two important conse-
quences. First, sufficient transport of cholesterol is important to
prevent the precipitation of sludge and stones. Second, excess
bile acids may exert toxic effects, leading to inflammation of the
bile ducts and liver.®

A number of transporter proteins regulate the excretion of
salts, bilirubin and phospholipids. The last are the main choles-
terol carriers. The multidrug resistance (MDR)3P-glycoprotein
is responsible for the transport of the phospholipid phosphat-
idylcholine.” Reduced or absent transport of phosphatidylcho-
line  (low-phospholipid-associated cholelithiasis syndrome,
LPAC), is indeed associated with intrahepatic sludge or stone
formation as well as bile salt-induced damage. This relationship
explains the association between the gene mutation and the
development of fibrosis and even cirrhosis.”” Other diseases
associated with MDR3 protein deficiency caused by ABCB4
gene mutations are intrahepatic cholestasis of pregnancy
(ICP),}® '° progressive familial intrahepatic cholestasis type 3,5 !
benign recurrent intrahepatic cholestasis® and drug-induced liver
injury.® During pregnancy a marked increase in cholesterol sat-
uration of bile will be noticed. Higher levels of oestrogens
stimulate hepatic lipoprotein receptors, increase uptake of
dietary cholesterol and increase biliary cholesterol secretion.
Furthermore sluggish gallbladder contraction results in impaired
gallbladder emptying.'?

Table 1 laboratory values

Serum liver enzyme Before Following 12 months of
functions pregnancy UDCA treatment

Bilirubin 12 6 pmol/L (normal <17 pwmol/L)

18 U/L (normal <37 U/L)
23 U/L (normal <37 U/L)
107 U/L (normal <120 U/L)
24 U/L (normal <35 U/L)

Aspartate amino transferase 66
Alanine amino transferase 216
Alkaline phosphatase 266
y-Glutamyltranspeptidase 363

UDCA, ursodeoxycholic acid.

The ABCB4 gene, which codes for the MDR3 P-glycoprotein,
is located on the long arm of chromosome 7 (7q21.1).% Over
40 mutations of this gene have already been reported. The
degree (and types) of symptoms depends on the location of the
mutation and whether the mutation is heterozygous or homozy-
gous.!! The mutation detected in our patient has been described
in a previous study of 156 patients.®> Most patients in this series
had heterogenous missense mutations. The ¢.2177C>T was
reported twice in patients with LPAC, one of them also had ICP
In the case described here, there were no signs of cirrhosis or
primary sclerosing cholangitis.

During follow-up for more than 4 years, including an uncom-
plicated second pregnancy, no periods of recurrent cholangitis
were observed. We suggest that, although we have not definitely
proven, the administration of UDCA has had a beneficial influ-
ence. UDCA is believed to induce an increase in the hydrophil-
icity of bile acids, to stimulate biliary secretion and to have
immune-modulating and anti-inflammatory effects.’*™

Learning points

» An ATP-binding cassette B4 (ABCB4) gene mutation should
be considered in patients who suffer from symptomatic
cholelithiasis at a young age (under 40 years old), recurrent
biliary symptoms despite cholecystectomy and concretions or
sludge in the intrahepatic and extrahepatic biliary system.

» Several diseases, including low-phospholipid-associated
cholelithiasis syndrome, intrahepatic cholestasis of
pregnancy, liver cirrhosis, progressive familial intrahepatic
cholestasis type 3, benign recurrent intrahepatic cholestasis
and drug-induced liver injury, have been linked to ABCB4
gene mutations.

» Ursodeoxycholic acid is helpful in order to preventing stone
formation and bile duct damage.
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