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Chronic Hepatitis

Review
Primary sclerosing cholangitis: an update

Abstract
Introduction
Primary sclerosing cholangitis is a
chronic and progressive liver disorder.
The disease is characterized by
progressive inflammation leading to
stricturing and fibrosis of the medium
and large biliary ducts in intra and/or
extrahepatic ductal system. Primary
sclerosing cholangitis is more common
in men. It is classically associated with
inflammatory bowel disease, specifically ulcerative colitis. The disease is
progressive resulting in complications, including cholestasis, malignancy and hepatic failure, necessitating a liver transplantation. The
median survival following diagnosis is
10–12 years, but shorter when disease
is advanced at the time of diagnosis.
Approximately 50% of patients meet
the criteria for liver transplantation
within 10–15 years of becoming
symptomatic. Unfortunately, primary
sclerosing cholangitis can recur after
transplantation. Herein we present a
review for the clinicians of this fascinating and difficult disease.
Conclusion
Therapies are still lacking to cure the
disease or to halt its progression.
Further studies are necessary to
answer these questions.

Introduction

Epidemiology
The prevalence of primary sclerosing
cholangitis (PSC) ranges from 6 to 16
cases per 100,000 individuals and an
incidence of 1 per 100,000 individ* Corresponding author:
Email: jfeuerst@bidmc.harvard.edu

 epartment of Medicine and Division of GasD
troenterology, Beth Israel Deaconess Medical
Center, Harvard Medical School, Boston, MA,
USA

uals in North America and Europe1.
Globally, there is geographical variation in the prevalence of primary sclerosing cholangitis (PSC) with similar
rates in North American and Northern
European countries but less in Asia
and Southern Europe2. However,
overall incidence does seem to be
increasing1. PSC is slightly more
common in men than women. The
median age at diagnosis is 41 years,
though notably when it is diagnosed
at an older age, PSC is slightly more
common in women. Approximately
60%--80% of patients with PSC have
concomitant inflammatory bowel
disease (IBD), most often ulcerative
colitis (UC)3. The aim of this review
was to provide an update for PSC.

Discussion

Risk factors
A few risk factors have been associated with the development of PSC.
However, family history is the only
significant risk factor. Individuals
with a first-degree relative have a
9–39 fold increased risk of PSC4. In
addition, patients with IBD are also at
increased risk of PSC3,5,6. Interestingly, cigarette smoking appears to
have a protective effect against PSC.
Tonsillectomy may also portend a
protective affect as well7.

Pathophysiology
The exact pathogenesis of PSC is
unclear but is presumed to be a multifactorial immune-mediated process.
PSC develops in genetically susceptible
individuals after exposure to some
unknown environmental trigger8.
Multiple candidate genes have been
associated with PSC, including
HLA-DRB1*1501-DQB1*602,
HLA-DRB1*1301-DQB1*0603

and HLA-A1-B8-DRB1*0301-DQB1
*02019. Weaker associations have
been made with non-HLA genes
including those encoding intracellular adhesion molecule 1, tumour
necrosis factor and matrix metalloproteinase-37.
Once the ‘second hit’—environmental trigger, toxin or infectious
exposure—occurs,
the
immune
system is activated, resulting in interactions between innate and adaptive
immune systems, which, in turn, lead
to lymphocyte migration, cholangiocyte
damage
and,
ultimately,
fibrosis10,11. Other theories have
included portal bacteraemia whereby
gut flora translocates and triggers the
cascade of events causing PSC11. An
ischaemic bile duct injury theory has
been postulated but is supported by
very little evidence11. Another theory
involving mutations in the cystic
fibrosis transmembrane conductance
regulator has been supported by a
single study12.

Clinical presentations
The majority of patients are asymptomatic at the time of diagnosis1. PSC is
usually diagnosed in the setting of
incidentally elevated alkaline phosphatase or suggestive findings on
cross-sectional imaging1,3. Even when
presenting asymptomatically, patients
can present with advanced disease. In
fact, 17% of patients will already have
cirrhosis at the time of diagnosis13. By
6 years, ~75% will have evidence of
disease progression14.
In more advanced cases, patients
present with often non-specific
symptoms. Most commonly, patients
present with fatigue, followed by
pruritus and jaundice and, in very
advanced disease, weight loss15. The
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exact cause of fatigue is unclear.
Pruritus, which can occur even with a
normal bilirubin, is believed to be due
to either bile acid accumulation or
endogenous opioids. Less common
are fever, chill, night sweat and
abdominal pain, all of which are usual
symptoms of episodic cholangitis. In
around 50% of cases, physical examination is most often normal at the
time of diagnosis. In other cases,
jaundice may be present, along with
hepatomegaly, splenomegaly, and,
when pruritus is present, excoriations on the skin3. Laboratory testing
is most often notable for an elevated
alkaline phosphatase which is usually
the trigger for the initial workup
leading to the diagnosis of PSC. Other
findings in more advanced disease
include elevated bilirubin. Bilirubin
may rise and fall during episodes of
transient
cholangitis.
Serum
aminotransferases are typically
normal or mildly elevated. Rarely do
they ever exceed 2–3 fold above the
upper limits of normal. Synthetic
function (albumin, platelets and
international normalized ratio) are
only altered in advanced disease
associated with hepatic failure3.
Radiologically, the disease classically shows wall thickening, dilation
and strictures of the biliary ductal
system. Magnetic resonance cholangiopancreatography (MRCP) is the
most sensitive and specific imaging
modality for the diagnosis of PSC16,17.
Classically, MRCP shows a “beaded”
appearance formed by multifocal
short annular strictures that alternatebetween normal and dilated
segments18. The presence of any long
stricture is concerning for cholangiocarcinoma. Ultrasound is not very
sensitive or specific for the making
the diagnosis. Ultrasound may show
ductal wall thickening and focal bile
duct dilations. Other findings may
include gallbladder wall thickening,
distention, gallstones and mass
lesion. Computer tomography may
show thickened and inflamed bile
ducts, saccular dilation of the intrahe-

patic ducts and, occasionally, mass
lesions in the gallbladder3,7.

Diagnosis
The diagnosis of PSC should be
considered in any patient with an
unexplained elevated alkaline phosphatase or cholestatic pattern of liver
abnormalities, especially in patients
with IBD3,5,6,13. The gold standard for
diagnosis is cholangiography, preferably using magnetic resonance
imaging (MRI) or, if non-diagnostic,
then endoscopic retrograde cholangiopancreatography (ERCP)16. Diagnostic cholangiography of classic PSC
includes multifocal annular strictures
alternating with segments of normal
or dilated bile ducts of the intrahepatic and/or extrahepatic bile
ducts—the so-called ‘bead on a string
appearance3,18,19.’ Less often, the
disease may present with long
confluent strictures which is worrisome for cholangiocarcinoma. While
it is most common to have diffuse
involvement of the biliary system,
25% of patients may only have intrahepatic involvement3. All other causes
of sclerosing cholangitis, like IgG-4
associated sclerosing cholangitis
must be excluded. Some advocate
checking IgG-4 and performing
pancreatic imaging to definitively
rule out IgG-4 associated disease
prior to diagnosing PSC10.
MRCP has become the test of choice
over ERCP or percutaneous cholangiography16. MRCP offers improved
diagnostic accuracy and, furthermore, it is non-invasive, does not
involve radiation exposure and is
cost-effective10,16,20. A meta-analysis
of six studies showed MRCP to have a
sensitivity of 86% and specificity of
94% in diagnosing PSC17. Liver biopsy
is rarely helpful in making the diagnosis safe for those patients with
normal imaging yet a high suspicion
for small duct associated PSC. In most
cases, the histology from a liver
biopsy is nonspecific. The disease is
usually heterogeneous and random
biopsy is prone to false negative

sampling error. The classic histologic
findings are fibrosis and destruction
of the small bile ducts with concentric replacement by connective
tissue21. This classic “onion skin”
pattern associated with PSC is seen in
<25% of liver biopsies22. The stage of
liver fibrosis is determined using the
Batts–Ludwig scoring system23.
Imaging findings in PSC tend to fall
into two categories. The first is classic
PSC, defined by biliary strictures with
normal intervening segments or
diffusely involved long segments.
Strictures may occur in any part of
the biliary system. Eighty-seven
percent of cases involve intrahepatic
and extrahepatic bile ducts; 11%
involve intrahepatic bile ducts alone
and 2% involve extrahepatic ductal
systems only24. In many cases, the
gallbladder and cystic duct may also
be involved25. The second major category of PSC is radio-occult disease. In
early PSC, strictures may not be
present on cholangiographic imaging.
The only finding may be shallow
ulcerations of the bile duct. As a
result, in these cases, ERCP is usually
necessary to make the diagnosis.
Small duct PSC is a more difficult
diagnosis to make. In this variant,
cholangiography is often normal even
when repeated, but the patients have
a persistently elevated alkaline phosphatase because the disease involves
the small calibre bile ducts. In this
case, the diagnosis of small duct PSC
is made after liver biopsy confirms
the diagnosis. The prognosis is
usually better than classic PSC.
However, up to 20% will evolve into
large duct PSC over the ensuing 7–10
years7,8,10.
Many antibodies have been studied
in PSC but all are non-specific26. As
such, serologic testing is rarely
helpful in the diagnosis of PSC. In
some cases, increased IgG (30%) and
IgM (40%–50%) levels have been
seen. Similarly, studies have also
found antinuclear antibodies, atypical perinuclear anti-neutrophil cytoplasmic antibodies, anti-smooth
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Associated conditions
PSC has been associated with IBD and
autoimmune hepatitis (AIH)5,27.
AIH-PSC overlap syndrome is more
commonly seen in children and in
young adults under the age of 25.
These patients have classic findings
associated with AIH and the cholangiographic findings associated with
PSC. AIH-PSC occurs in ≤6% of
patients with PSC. These patients
typically have shorter survival and
shorter times to liver transplantation
compared with patients with either
disease alone7,10,27. In IBD, PSC is more
common with UC, occurring in ~4%
of patients with UC, but can occur
with Crohn’s disease as well. In
patients with IBD-PSC, the risk of
colorectal cancer is significantly
increased. These patients should
undergo indefinite yearly screening
colonoscopy at the time of PSC diagnosis even if IBD disease duration is
under 8 years. In addition, while
colectomy treats underlying UC, PSC
can still develop in these patients5,19,23.
Treatments
Ideal treatment goals are to cure the
disease, prevent progression of
disease and prevent complications.
Currently, there is no cure for PSC.

Liver transplantation is temporarily
effective but disease recurrence
occurs. In addition, no treatment
effectively prevents disease progression. While there are effective therapies for complications, there are no
proven strategies for prevention28.
Although recent studies are not as
promising, the most commonly used
agent is ursodeoxycholic acid (UCDA)29.
A European study did not show any
survival benefit in doses of 17–23 mg/
kg/day compared with placebo30. A
North
American
study
using
28–30 mg/kg/day was stopped early
due to an increased risk of disease
progression, formation of varices, liver
transplantation, colorectal cancer and
death compared with placebo31. The
adverse events were most common in
those with early stage disease. Furthermore, a meta-analysis did not show
any benefit of UDCA in PSC on survival
or delaying liver transplantation32.
However, in doses up to 15 mg/kg/day,
UCDA is presumed to be safe and may
improve biochemical markers and
stabilize hepatic inflammation29. The
current guidelines are mixed regarding
the recommended use of UDCA. The
AASLD does not recommend UDCA
use3, but the European Association for
the Study for Liver Diseases makes no
recommendation regarding UDCA33.
Multiple other drugs have been
studied in PSC with limited or adverse
results. Immunosuppresive agents
including
anti-tumour
necrosis
factors (etanercept, infliximab), thiopurines (azathioprine, 6-meraceptopurine), methotrexate, calcineurin
inhibitors (cyclosporine, tacrlomus),
antibiotics (e.g. vancomycin, metronidazole) and corticosteroids have all
been ineffective in delaying progression of PSC. Some of the agents have
shown an improvement in biochemical markers in small studies, but
given the toxicity associated with
these agents, none are recommended10,28,34.
Liver transplantation is indicated
for end-stage liver disease and
complications of portal hypertension

refractory to medical therapy. In
addition, liver transplantation is
considered in cases of PSC-specific
complications, including intractable
pruritus and recurrent cholangitis.
Given that patients with PSC often
have a relatively low model for endstage liver disease (MELD) score,
many pursue to living donor transplants. Liver transplantation has a
high success rate with a 1-year
survival exceeding 90%, 5-year
survival exceeding 80% and 10-year
survival of 70%. However, early acute
cellular rejection within 30 days of
transplantation is higher in patients
with PSC3,35.
Complications
The complications of PSC are a result
of the progressive nature of the
disease. Cholangitis occurs in
10%–15% of patients. It is typically
treated with recurrent courses of
antibiotic therapy. In some cases of
recurrent cholangitis, continuous
suppressive antibiotic therapy may
be used3,7,10,16,25.
The complications of PSC can be
devastating. First, dominant strictures (e.g. stenosis of ≤1.5 mm in the
common bile duct or ≤1 mm in the
hepatic duct) may result in obstructive symptoms, cholangitis or harbour
a cholangiocarcinoma. More than
60% of patients with PSC develop
dominant strictures in either the
intra or extrahepatic biliary system.
When present, an ERCP with cytologic brushings are warranted to
exclude malignancy. If obstructive
symptoms are present,endoscopic
dilation can be attempted. If endoscopic dilation fails to maintain
patency of the lumen, temporary
placement of a biliary stent for 6–8
weeks can be utilized. However,
superimposed cholangitis secondary
to stent placement is a concern.
Whenever an ERCP is performed in
patients with PSC, prophylactic antibiotics are warranted to reduce the
risk of cholangitis with any biliary
tract manipulation3,7,10,16,25,36.
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muscle antibodies, anti-cardiolipin
antibodies and rheumatoid factor, all
with unclear significance26. Additionally, the antibodies, even when positive, do not correlate with disease
severity or progression of disease.
Differential diagnosis in cases of
PSC is quite broad. All secondary
causes of cholangiographic findings
similar to PSC must be excluded. The
most similar presenting disease is
IgG-4 related sclerosing cholangitis.
Other possible causes include bacterial or eosinophilic cholangitis,
ischaemic or mast cell cholangiopathy, cholangiocarcinoma, choledocholithiasis, hepatic metastasis,
portal hypertensive biliopathy, recurrent pyogenic cholangitis and surgical
biliary trauma.
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Colorectal cancer is similarly
increased, especially in patients with
underlying IBD who have a 4-fold
increased risk compared with IBD
alone. Therefore, patients with PSC
should have a colonoscopy at diagnosis of PSC with random biopsies to
exclude IBD. If IBD is present, yearly
colonoscopy should be continued
indefinitely. Liver transplantation
does not reduce the risk of colon
cancer. Similarly, even after colectomy, there is still a risk of cancer
developing in the pouch, and a
continued pouchoscopy is warranted.
Given this increased risk of cancer in
the subset of IBD-associated PSC,
studies have evaluated the use of
UDCA as a chemopreventative agent.
Studies have been inconclusive and
guidelines do not recommend for the
drug3. However, it is still used by
some in practice3,7,8,19,29,37,38.
Gallbladder cancer is also increased
with a prevalence ranging from 3% to
14%. More than 50% of gallbladder
polyps identified incidentally in
patients with PSC may harbour a
malignancy. Due to the increased risk,
AASLD guidelines recommend yearly
ultrasound to assess for malignancy3.
Cholecystectomy is recommended
whenever a lesion is found regardless
of the size. However, cholecystectomy
in patients with advanced PSC may
carry higher morbidity and careful
decision-making should be made
regarding cholecystectomy for very
small lesions in patients with
advanced liver disease3,7,8,25,37.
Other associated complications
include cholelithiasis, fat-soluble
vitamin deficiencies and osteoporosis7. Fat-soluble vitamin deficiencies presumably result from a
decreased secretion of conjugated
bile acids in the small intestine. Bone
disease usually occurs in advanced
disease. The current guidelines
recommend screening for osteoporosis at diagnosis and then every two
to three years3. Risk factors for bone
disease include age over 54, body

mass index ≤24 kg/m and IBD for >19
years3,7,8.

Prognosis
Prognosis is best when patients are
asymptomatic and without any
comorbid IBD at the time of presentation. The median time to death or
liver transplantation in these cases is
12–18 years. However, when patients
are already symptomatic at presentation, the median time to death or liver
transplantation is 9 years. Prognosis
is best estimated using the Mayo Risk
Score:
R = 0.03
(age
[years]) + 0.54 loge (bilirubin [mg/
dL]) + 0.54 loge (AST [UIL]) + 1.24
(variceal bleeding [0/1]) − 0.84
(albumin [g/dL]) (Table 2)39. This
score includes patient’s age, bilirubin,
albumin, aspartate aminotransferase
and any history of variceal bleeding.
When concomitant IBD is present,
the prognosis is poorer. Unfortunately, even if liver transplantation is
performed, disease recurrence occurs
in 14%–20% of patients. Male sex
and presence of IBD with an intact
colon may increase the risk of recurrence.The
prognosis
following
disease recurrence after liver transplantation is similar to the pre-transplant prognosis. Approximately 1/3
of patients develop progressive
disease, resulting in need for liver
transplantation or death3,7,8,13,15,19,35,40.

Conclusion

PSC is a chronic and progressive
disease. Little is still known regarding
the actual pathogenesis of disease.
Therapies are still lacking to cure the
disease or to halt its progression.
Further studies are necessary to
answer these questions.
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