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Abstract
Progressive familial intrahepatic cholestasis type 3 
(PFIC3) is a rare cholestatic liver disease. Such liver 
disease can get worse by female hormone disorder. 
Albumin dialysis or Molecular Adsorbent Recirculating 
System (MARS) has been reported to reverse severe 
cholestasis-linked pruritus. Here, we report the 
first use of MARS during a spontaneous pregnancy 
and its successful outcome in a patient with PFIC3 
and intractable pruritus. Albumin dialysis could be 
considered as a pregnancy-saving procedure in 
pregnant women with severe cholestasis and refractory 
pruritus.
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INTRODUCTION
Progressive familial intrahepatic cholestasis type 3 
(PFIC3) is a rare autosomal recessive cholestatic liver 
disease due to mutations in the adenosine triphosphate-
binding-cassette, subfamily B, member 4 gene (ABCB4) 
involved in biliary phospholipid excretion. A few years 
ago, we reported a case of  a young female with PFIC3 
revealed by oestro-progestative contraceptive pill-related 
cholestasis[1]. Here, we report, in the same patient, her 
first spontaneous pregnancy that resulted in a successful 
outcome after the use of  Molecular Adsorbent 
Recirculating System (MARS) for intractable pruritus.

CASE REPORT
A 23-year-old woman, gravida 1, was referred to our 
liver unit for pruritus and recent diagnosis of  pregnancy 
in November, 2005. This woman was diagnosed 
with PFIC3 five years ago and it was revealed by 
contraceptive pill consumption[1]. After stopping the 
contraceptive pill and the starting of  a treatment with 
ursodeoxycholic acid (UDCA, 20 mg/kg per day), the 
patient remained asymptomatic with a normal physical 
examination, normal liver tests, no endoscopic signs of  
portal hypertension and no abdominal ultrasonographic 
abnormalities.

In November, 2005, the patient was at the 7th week 
of  gestation. Because of  potential teratogenic risks, 
UDCA was stopped until the end of  the first trimester. 
As a consequence, itching recurred and moderate 
liver tests abnormalities were observed. Despite 
administration of  emollients, hydroxyzine, zolpidem 
tartrate, cetirizine and cholestyramine, pruritus remained 
very intense leading to sleep disturbance. At the 11th 
week of  gestation, UDCA (20 mg/kg per day) was 
started again. Within 15 d, no clinical effectiveness was 
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observed: Pruritus became unbearable with insomnia 
and depressed mood. In addition, total serum bile acids 
rose to 316 µmol/L. At the 13th week of  gestation, a 
first plasmapheresis was performed, and then continued 
weekly for 1 mo. The patient reported improvement 
in pruritus immediately after each procedure and total 
bile acids slowly decreased, but rose again over 300 
µmol/L (Figure 1). Despite the four plasma exchanges 
(with 2000 mL using 5% albumin as replacement 
fluid) without any maternal or fetal complications, the 
pruritus worsened again. Procedure of  extracorporeal 
albumin dialysis using the MARS was decided after 
giving explanations to the patient regarding the fetal 
risks. The fetus was careful monitored every week 
using ultrasonography, Doppler velocimetry and 
cardiotocography. Two consecutive sessions of  MARS 
were performed at the 20th week of  gestation. The 
procedure was well tolerated without maternal or fetal 
hemodynamic changes. The pruritus improved without 
recurrence until the delivery despite high serum total 
bile acids levels (Figure 1). During pregnancy, several 
ultrasound scans showed normal fetus growth without 
morphologic abnormalities and arterial Doppler showed 
normal uterine arteries and umbilical flow velocity. The 
patient was hospitalized for preterm labour at 33 wk of  
gestation and received nifedipine tocolysis, antibiotic 
prophylaxis and antenatal corticosteroids. Because 
fetal bowel dilatation observed by ultrasonography 
and maternal persistent cholestasis with high bile 
acids, a caesarean section was performed at 34 wk of  
gestation and the mother gave birth of  a healthy, Apgar 
10/10 (at 1 and 5 min), boy weighting 1960 g (20th 
percentile for gestational age), with a height of  42 cm 
(15th percentile) who was admitted in the neonatology 
unit. The newborn was discharged on the 15th day, his 
development was normal and 6 mo later he was still 
healthy. No intestinal pathology was found and his 
liver tests were normal. The histopathology analysis 
of  the placenta showed multiple microscopic hypoxic 
lesions. The postoperative course of  the mother was 
uncomplicated. UDCA was reintroduced just after the 
delivery and the mother bile acids normalized in few 
days in postpartum (Figure 1).

DISCUSSION
Regarding the medical literature, the course of  pregnancy 
in PFIC3 has never been reported. In pregnant patients 
with chronic liver disease, such as primary biliary 
cirrhosis, primary sclerosing cholangitis or viral hepatitis, 
the high systemic and hepatic sex-hormones load levels 
may induce cholestasis and pruritus[2]. Our patient, 
who was affected by a cholestatic liver disease clearly 
aggravated by female hormones rapidly complained of  
intractable pruritus during the first half  of  pregnancy. 
Most likely, the withdrawn of  UDCA at the 7th week of  
gestation triggered the onset of  cholestasis with pruritus. 
Although UDCA has been widely and successfully 
used in the second and third trimesters of  pregnancy 
in women with intrahepatic cholestasis of  pregnancy 
(ICP)[3,4], we stopped its administration early during the 
first trimester of  pregnancy of  our patient for the lack 
of  teratogenic effects of  the drug is not well established 
in early pregnancy.

Refractory pruritus is a serious manifestation of  
cholestasis and its physiopathology remains unknown. 
Interventions using extra corporeal removal of  
pruritogens (bile acids, histamine) have been proposed 
including hemodialysis, charcoal hemoperfusion, 
or plasmapheresis[5]. Among these methods, only 
plasmapheresis provided relief, but with transient 
efficiency[6]. Plasmapheresis, an extracorporeal exchange 
procedure used to remove large-molecular-weight 
substances from the plasma, is generally safe although 
rare complications have been reported (bleeding, 
infection, coagulation abnormalities and electrolyte 
disturbances)[7]. Only one case of  plasmapheresis has 
been reported in a woman with ICP-related pruritus[7]. 
Although four sessions of  plasmapheresis were 
performed in our patient, the pruritus recurred and the 
serum bile acids levels remained high, largely above 
40 µmol/L, a threshold value that has been shown to 
be associated with an increased risk preterm delivery, 
fetal distress and fetal loss[8]. Therefore, considering 
the failure of  plasmapheresis to control the dangerous 
consequences of  the cholestasis of  our patient during 
her pregnancy, we decided to use MARS as a pregnancy-
saving procedure.

MARS was developed as  an extracorporea l 
hemofiltration system using an albumin-enriched 
dialysate to remove albumin-bound substances in 
patients with liver failure. However, MARS was also 
reported as a valuable and safe procedure for intractable 
pruritus either after orthotopic liver transplantation or 
in patients with primary biliary cirrhosis[9-11]. To date, 
25 cases of  successful use of  the MARS in patients 
with refractory pruritus have been reported[9-13]. The 
mechanisms by which MARS ameliorates pruritus 
remain unclear. In patients with symptomatic cholestasis, 
removal of  bile acids from serum should lead to a 
decline of  their concentration in the skin causing 
amelioration of  pruritus. However, several studies did 
not observe changes of  serum bile acids concentration. 
A further possible explanation for efficacy of  MARS 
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Figure 1  Course of total Bile Acids during the pregnancy. P: Plasmapheresis; 
M: MARS: Molecular Adsorbent Recirculating System; CS: Caesarean section.



in cholestasis-related pruritus is the clearance of  other 
lipophilic, albumin-bound substances from the patient’s  
plasma that could induce pruritus, either as peripheral 
pruritogens or by binding to central serotonin or 
opioid receptors. To our knowledge, the use of  MARS 
as a pregnancy-saving therapy in cholestasis-induced 
pruritus during pregnancy was not previously reported. 
In our patient, MARS led to a spectacularly rapid 
and protracted improvement in pruritus and allowed 
significant prolongation of  pregnancy.

In conclusion, the successful use of  MARS in our 
patient suggests that the procedure could be considered 
as a pregnancy-saving procedure in pregnant women 
with severe cholestasis and intractable pruritus.
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