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ABSTRACT

Low-phospholipid-associated cholelithiasis syndrome (LPAC) 
is associated with ABCB4 genetic mutation. ABCB4 encodes 
MDR3 protein, involved in biliary phosphatidylcholine excretion. 
Higher prevalence in women, biliary symptoms in young adults and 
ursodesoxycholic acid (UDCA) response are the main features. We 
report the case of a 48-year-old man with hepatitis C, genotype 1b, 
fibrosis F3, null responder to Peg-IFNα2b/ribavirin and nephritic 
colic. In 2011 he developed jaundice, pruritus and epigastric pain. 
He showed increased serum levels of AST, ALT, GGT, bilirubin and 
alpha-fetoprotein, and viral load (14,600,000IU/mL). Pancreatic-
CT, endoscopic ultrasonography and echo-Doppler showed non-
cirrhotic chronic liver disease. The episode resolved spontaneously 
and one year later he suffered a similar episode. UDCA was started 
with excellent response. An immunohistochemistry study and 
sequencing of ABCB4 did not find alteration. MLPA® technique 
detected heterozygous deletion of the full exon 4 confirming LPAC 
syndrome diagnosis. 
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INTRODUCTION

Low-phospholipid-associated cholelithiasis syndrome 
(LPAC) was first described in 2001 as a specific form of chole-
litiasis, characterized by intrahepatic sludge and/or symptom-
atic cholesterol cholelithiasis, usually before the age of 40, 
and by the association of ABCB4 mutations –located on chro-
mosome 7q-21 (1)–, responsible for encoding MDR3 (2), a 
member of MDR (multidrug resistance protein). ABCB4 is an 
ATP-binding cassette membrane transporter that translocates 
phosphatidylcholine from the inner to the outer leaflet of the 
canalicular membrane of the hepatocyte by bile salts (3). The 
phosphatidylcholine,   along with cholesterol and bile acids, 
makes bile micelles that inactivate the detergent action of bile 
salts and prevents damage to the epithelial cells lining the bile 
duct, as well as inhibiting cholesterol gallstone formation (4). 
ABCB4 mutations can produce low phospholipid content in 
bile, an increase in gallstones and an elevated detergent effect, 
resulting in damage to the biliary epithelium (5). Gene alter-
ations causing defective ABCB4 protein are associated with 
progressive familiar intrahepatic cholestasis type 3 (PFIC3), 
low-phospholipid-associated cholelithiasis syndrome (LPAC) 
(6) and intrahepatic cholestasis of pregnancy (ICP). The vari-
ety of phenotypes, which is due to mutations in the ABCB4 
gene, may reduce but not eliminate the protein, leaving resid-
ual activity of the transporter. Cholelithiasis is more frequent 
in Asia that in Europe (7). Gallstones are present in more than 
10 % of the European and American population, with 25 % 
displaying symptoms and less than 2 % suffering severe com-
plications (acute cholangitis or acute pancreatitis). Since the 
first description of MDR3 mutations, the number of patients 
diagnosed with LPAC (8) has increased.

CASE REPORT

We report the case of a 48-year-old man, with a family 
history of a mother who died from chronic liver disease 
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Fig. 1. Biochemical evolution of two episodes of jaundice with increased 
transaminases in January 2011 and February 2012, showing the excellent 
response to treatment with ursodeoxycholic acid.

Fig. 2. Immunohistochemistry liver biopsy with the anti-MDR3 antibody 
using the method of antigen unmasking through heat, where a normal 
canalicular expression of MDR3 was observed.

that evolved towards cirrhosis and a sister with liver dis-
ease of unknown origin. In his personal history he suffers 
from the hepatitis C virus (HCV) infection, with genotype 
1b and a null response to peginterferon α-2a and ribavirin 
therapy. Furthermore, he has been suffering from recurrent 
renal colic.

In February 2011, he developed jaundice, pruritus and 
epigastric pain. He showed increased serum levels: AST 
145 U/L (0-37 U/L), ALT 121 U/L (0-37 U/L), alkaline 
phosphatase 116 U/L (50-190 U/L), GGT 167 U/L (6-50 
U/L), bilirubin 14.6 mg/dl (0-1.8 mg/dl), alpha-fetoprotein 
19.14 ng/ml (0-5 ng/ml) and viral load 14,600,000 UI/ml. 
The following tests were performed: a digestive ultraso-
nography with no masses lesions, nor visible dilatation of 
the bile ducts, showing a dense bile without conclusive 
evidence of cholelithiasis; an MR cholangiopancreatog-
raphy, where choledocholithiasis and intrahepatic stones 
were discarded; a normal oral endoscopy; a computed 
tomographic angiography, which showed homogeneous 
hepatomegaly; and an endoscopic ultrasonography, which 
ruled out lesions of the pancreas or bile duct. The liver 
biopsy revealed a stage 3 fibrosis, according to METAVIR, 
compatible with hepatitis C without other altered values.

A year later (February 2012), the patient came back to the 
hospital and exhibited similar symptoms (jaundice, pruritus 
and epigastric pain), and due to the recurrence of the episode 
UDCA was prescribed with rapid improvement (Fig. 1).

Given the recurrent clinical episode and the absence of 
etiology, LPAC syndrome was suspected. A sample from 
the liver biopsy was sent to University Hospital La Paz 
(Madrid, Spain) for immunohistochemical analysis, where 
a normal canalicular MDR3 expression (Fig. 2) was appre-
ciated. Subsequently, the coding sequence of the ABCB4 
gene of the DNA sample from peripheral blood lympho-
cytes was studied in Saint-Antoine University Hospital 
(Paris) using Roche GS 454 Junior sequencing technology, 
this being a new generation of DNA sequencing through 
the ultra-deep sequencing of PCR products, with no muta-

tions being found. Given the persistence of clinical suspi-
cion in La Paz University Hospital, the ABCB4 gene was 
analyzed again, this time with MLPA® (Multiplex Liga-
tion-dependent Probe Amplification technique) (9), this 
being a complementary technique that detects changes in 
the number of genomic copies, insertions or deletions not 
detected by conventional sequencing methods. A patient’s 
sample was compared to a sample from his sister (con-
trol 1) and another from a healthy individual (control 2). A 
mutation in heterozygosis was identified as being because 
of the deletion of a gene fragment containing the complete 
exon 4 (Fig. 3) and is compatible with a partial deficiency 
of MDR3 (10), confirming the diagnosis of LPAC.

DISCUSSION

The LPAC syndrome is a condition marked by intra-
hepatic cholesterol stones and cholelithiasis with bili-
ary symptoms, even after cholecystectomy. LPAC has 
been associated with mutations in the ABCB4 gene that 
encodes the MDR3 protein. However, these mutations are 
observed in only approximately 60 % of cases (in a subset 
of patients) (11), so the diagnosis is mainly based on clini-
cal criteria and ultrasound, although it should be noted that 
the percentage of patients with mutations in ABCB4 only 
relates to alterations in sequencing and not to deletions, 
so the percentage could be higher. The diagnosis can be 
suspected when at least two of the following criteria are 
present: a) Age under 40 years old; b) recurrence of bili-
ary symptoms after cholecystectomy; and c) intrahepatic 
hyperechoic foci or sludge or microlithiasis along the bil-
iary tree (12). The other clinical characteristics of LPAC 
are: a) A history of intrahepatic cholestasis in pregnancy; 
b) a history of cholelithiasis among first-degree relatives; 
c) a predominance in women; and d) a remarkable efficacy 
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Fig. 3. Genetic mapping using the MPLA technique of the ABCB4 gene, where it is detected that the peak of exon 4, framed in red, is infe-
rior in the patient sample relative to the other two samples, corresponding to the patient’s sister (control 1) and the healthy patient control 
(control 2). Figures showing the peak values of exon 4 in the patient, which have a height and an area of 677 and 6,105 respectively, these 
being about half those for control 1 (1,398 and 12,686) and control 2 (1,487 and 13,346), thus indicating a heterozygous deletion of exon 4.

of UDCA therapy on symptoms, usually within six months. 
This suggests that the symptoms are not always directly 
related to lithiasis but to an underlying inflammation of 
the intrahepatic bile ducts. Our patient was the first case 
reported in Spain and also had some singular characteris-
tics. First, the observed mutation (deletion of exon 4) had 
not been previously reported (13). Second, it was a male 
over 40 years old, which represented an atypical case in 
terms of gender and age. Third, as this was a patient with 
hepatitis C and a non-responder to previous treatment with 
a high viral load, the final diagnosis was delayed because of 
suspicion directly related to infectious disease. However, 
the response to UDCA was favorable, as the literature says 
it usually is. In clinical practice, the diagnosis of LPAC 
should be suspected in young patient with biliary symp-
toms (cholangitis, cholestatic jaundice, biliary colic), and 

an ABCB4 genetic analysis must be carried out to confirm 
the diagnosis. Considering that sometimes patients do not 
have gene mutations, this case represents an example of 
the application of molecular biology in clinical medicine.
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