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Primary sclerosing cholangitis: A review and update

James H. Tabibian®P and Christopher L. Bowlus®"

aDivision of Gastroenterology and Hepatology, University of California Davis, Sacramento, CA,
USA

bDivision of Gastroenterology, Olive View-UCLA Medical Center, Sylmar, CA, USA

Abstract

Primary sclerosing cholangitis (PSC) is a rare, chronic, cholestatic liver disease of uncertain
etiology characterized biochemically by cholestasis and histologically and cholangiographically
by fibro-obliterative inflammation of the bile ducts. In a clinically significant proportion of
patients, PSC progresses to cirrhosis, end-stage liver disease, and/or hepatobiliary cancer, though
the disease course can be highly variable. Despite clinical trials of numerous pharmacotherapies
over several decades, safe and effective medical therapy remains to be established. Liver
transplantation is an option for select patients with severe complications of PSC, and its outcomes
are generally favorable. Periodic surveillance testing for pre- as well as post-transplant patients is a
cornerstone of preventive care and health maintenance. Here we provide an overview of PSC
including its epidemiology, etiopathogenesis, clinical features, associated disorders, surveillance,
and emerging potential therapies.
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1. Introduction

Primary sclerosing cholangitis (PSC) is a chronic, idiopathic, cholestatic liver disease
characterized by peribiliary inflammation and fibrosis. It is a highly heterogeneous but
generally progressive disorder which can lead to end-stage cirrhosis, constitutes a risk factor
for hepatobiliary and colonic malignancies, and carries a median liver transplant (LT)-free
survival time of approximately 15 years.1# As the etiopathogenesis of PSC remains poorly
understood, effective pharmacotherapy for PSC has yet to be established.>8 Although a
relatively rare disorder, PSC is the 5" most common indication for LT in the United States
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(US) 7 and the leading indication in several other countries worldwide.3 LT is the only life-
extending therapy for patients with advanced PSC but is an option only in select cases, and
even suitable candidates can experience recurrent PSC or hepatobiliary malignancy after LT.
910 In this review, we provide a concise overview of PSC, including its epidemiology,
clinical features, associated disorders, complications, surveillance, and treatment.

2. Epidemiology

PSC can be diagnosed at essentially any age but is most commonly diagnosed in the fourth
decade of life and in males twice as frequently as females.!! In the US, the annual incidence
of PSC is approximately 0.5-1.3 per 100,000 individuals, and prevalence is estimated at 5—
16.2 per 100,000 individuals, thus amounting to approximately 30,000 cases in the US.12:13
Limited data suggest that African Americans are affected with PSC at similar rates but tend
to be younger and have higher model for end-stage liver disease (MELD) scores at the time
of LT listing, suggesting a more aggressive disease phenotype.1* In contrast, there were no
cases of PSC in a large study of Alaskan native patients with liver disease.1®

Outside the USA, comparable incidence and prevalence rates have been reported in Canada,
16 Northern Europe,1718 and New Zealand,1® and recent data suggest that these rates are
rising (at least in North American and European countries).20 In Japan and Singapore, the
available published data suggest that PSC is rare.2122 The epidemiology and geographic
distribution of PSC remains poorly defined in most other countries.

Of interest is the strong association of PSC with inflammatory bowel disease (IBD).
Approximately 70% of Western patients with PSC are co-diagnosed with IBD;23-27
conversely, only approximately 3%—-5% of patients with IBD have PSC. The significance of
this association may hold pathophysiological importance and is a subject of ongoing
research. It is worth noting that in far Eastern cohorts, only approximately 25% of patients
with PSC have concomitant IBD; this discrepancy is not well understood but may be
attributable to genetic and/or environmental factors.28 IBD in PSC is discussed further in
subsection 10.1.

3. Clinical presentation

The initial presentation of PSC is highly variable, depending in part on disease stage and
age.2930 Approximately 15%-40% of PSC cases are incidentally diagnosed after blood
work (e.g., pre-employment physical) reveals a cholestatic laboratory pattern.3! At the other
end of the spectrum is the example of a patient who presents with jaundice and already has
advanced liver disease and/or concomitant cholangiocarcinoma (CCA). Pediatric patients
with PSC can present similarly to adults but more frequently have overlapping features of
autoimmune hepatitis (AIH),32:33 as discussed later.

The most common symptoms of PSC at the time of diagnosis are abdominal pain (20%-—
37%), pruritus (10%-30%), diarrhea (8%), jaundice (6%-30%), fatigue (6%), and fever
(4%—-17%),16:34 though nearly half of the patients will not have any symptoms at initial
presentation, and considerable variation can be seen among different cohorts.29-34 Physical

Liver Res. Author manuscript; available in PMC 2018 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tabibian and Bowlus Page 3

examination may reveal jaundice, hepatomegaly, splenomegaly, ascites, pitting edema,
and/or excoriations, or in many cases, no abnormalities.2®

4. Diagnosis

The diagnosis of PSC is based on: (i) a chronically cholestatic serum biochemical profile,
(ii) cholangiography demonstrating multifocal intrahepatic and/or extrahepatic biliary
strictures and segmental dilations, and (iii) compatible features (e.g., chronic cholangitis,
periductal fibrosis) on liver biopsy.6:35:36 In the proper clinical context (e.g., a young male
with IBD and cholestatic biochemical profile), characteristic cholangiographic findings can
obviate the need for a biopsy. Indeed, the major role of liver biopsy in PSC, when
performed, is to: (i) exclude other diseases (Table 1), (ii) diagnose small-duct PSC, and (iii)
determine the stage.37-39

A small proportion of patients with PSC present with normal serum alkaline phosphatase
(ALP);40 therefore, normal ALP should not exclude the diagnosis of PSC or discourage
further investigation if other clinical data suggest it. In addition, a subset of patients who
present with elevated ALP will experience spontaneous normalization over time; this
subgroup of patients appears to have a more favorable long-term prognosis.>#41-4°

5. Additional serologic abnormalities

Aminotransferase levels are often increased, albeit to a lesser degree than ALP, and typically
less than three times the upper limit of normal.*6 Markedly elevated aminotransferase levels
may indicate concomitant or variant liver disease, such as PSC-AIH overlap syndrome,*’ as
discussed in subsection 10.3.

Bilirubin levels are normal in 60% of patients at diagnosis but tend to rise over time.3 An
abrupt, sustained increase in bilirubin may herald a dominant biliary stricture, bile duct
stone, or development of CCA,*8 and therefore, should prompt additional investigation.
Increases in unconjugated bilirubin with normal direct bilirubin may suggest Gilbert’s
disease.

Various autoantibodies have been described in PSC, but it is unclear if any are of pathogenic
significance. Antineutrophil cytoplasmic antibodies, anticardiolipin antibodies, and
antinuclear antibodies can be detected in 84%, 66%, and 53% of patients with PSC,
respectively.® Antimitochondrial antibodies and anti-smooth muscle antibodies are rare in
patients with PSC and suggest an alternative diagnosis or overlap syndrome, respectively.

Elevated serum immunoglobulin (Ig)M, IgE, 1gG, and total IgA levels have been reported in
approximately 45%, 40%, 25%, and 10% of patients with PSC, respectively.>0-53 Patients
with an increase in one immunoglobulin isotype will generally also have elevations of other
isotypes.®3 The significance of hyperglobulinemias in PSC remains unclear. In a study of
Japanese patients with PSC, high serum IgE levels were negatively associated with
developing CCA;%! this finding was not replicated, however, in a US-based cohort.>3
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6. Imaging features

Typical cholangiographic findings of PSC include multifocal ductal stricturing and beading
representing alternating regions of constrictive fibrosis and dilation (Fig. 1). Classically, both
the intrahepatic and extrahepatic biliary tree are involved, but phenotypic variations of PSC
exist (Table 2), and involvement may become more extensive over time.30 In addition to
location, strictures can also vary in length and diameter. Some strictures may also harbour
malignancy, and distinguishing between benign and malignant dominant strictures in PSC
represents a major clinical challenge,1> as discussed later.

Endoscopic retrograde cholangiography (ERC) has historically been the gold standard for
cholangiography, but it is invasive. Patients with PSC have a higher incidence of cholangitis
compared with those without PSC undergoing ERC and may require longer procedure times,
though the incidence of pancreatitis, perforation, and bleeding appears to be comparable.>®
Due to these and other drawbacks, magnetic resonance cholangiopancreatography (MRCP)
has emerged as a noninvasive substitute. MRCP has diagnostic accuracy comparable to ERC
and yields cost savings when used as the initial modality.%6:57 MRCP also lends itself to
elastography to assess liver fibrosis.58

Abdominal ultrasonography and computed tomography (CT) are helpful in evaluating for
biliary stones, hepatobiliary malignancy, and other complications once the diagnosis of PSC
has been made.*8 Use of these modalities may be interchangeable with MRCP, depending on
clinical considerations and local expertise. Percutaneous cholangiography (PTC) is useful
when access to the biliary tree is needed but not technically feasible by ERC.

7. Histopathology

Liver biopsy findings include paucicellular non-suppurative cholangitis (with or without
ductopenia), cholestasis, ductular proliferation, and peri-ductal fibrosis which classically
acquires an “onion skin” appearance.®® This classic finding is nearly pathognomonic but is
seen in fewer than 10% of PSC liver biopsies (more frequently in surgical specimens).50

Fibro-obliterative cholangitis similar to that seen in PSC can occur in other conditions,
including 1gG4-associated cholangiopathy, ductopenic rejection following LT, and acquired
immune deficiency syndrome cholangiopathy.>® Therefore, histology alone is rarely
sufficient to establish the diagnosis of PSC. Along these lines, the presence of granulomas, a
feature classically seen in PBC, is found in nearly 5% of liver biopsies from patients with
PSC,51 hence underscoring the need for additional clinical data.

PSC is usually scored histologically from stage 1 (portal inflammation) to stage 4 (biliary
cirrhosis), though various grading/staging conventions exist.52

8. Etiopathogenesis

To date, the etiopathogenesis of PSC remains unclear, though it is now generally appreciated
to be a heterogeneous, complex disorder with environmental, immunobiologic, and genetic
components.2°:6:39.63 Moreover, it is believed that cholangiocytes, the epithelial cells lining
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the bile ducts, are not only the target of injury, but may also be actively involved in the
pathogenesis of PSC.64 Indeed, cholangiocytes are a morphologically, biochemically, and
functionally heterogeneous and dynamic population of biologically active cells.546° Various
hypotheses regarding the etiopathogenesis of PSC have been proposed, as recently reviewed
elsewhere.63.66-69

Regarding the role of environmental factors, a growing body of evidence suggests that a
potentially central and modifiable component in the etiopathogenesis of PSC is the enteric
microbiome and, by extension, the enterohepatic circulation (of microbial metabolites,
derivatives, and a variety of signaling molecules and effectors, e.g., lipopolysaccharide
(LPS), lipoteichoic acid, and peptidoglycan).22:70.71 |n addition to the well-recognized
relationship between PSC and IBD,24:34.72 3 condition which itself is associated with enteric
microbial dysbiosis,’3 the potential etiopathogenic link between PSC and the enteric
microbiome is supported by several observations, (i) patients with PSC exhibit portal
bacteremia and bacterobilia;’4~"7 (ii) cholangiocytes are immunobiologically active cells
that express multiple pathogen recognition receptors, including all known toll-like receptors
(TLRs);78 (iii) TLR ligands (e.g., LPS) are present in bioactive form in bile,”?:80 accumulate
in, and modify signaling in PSC cholangiocytes;5481.82 (iv) PSC cholangiocytes exhibit
persistent hypersensitivity to LPS in vitro;83 and lastly, (v) animal models of microbial
dysbiosis demonstrate various PSC-like hepatobiliary lesions.8485 In addition, small case
series and early clinical trials increasingly suggest that select oral antibiotics may render a
number of therapeutic effects in PSC, including improvements in serum ALP and the Mayo
PSC survival estimation model.3°42:43,68.86-89 Co|lectively, these translational and clinical
observations form the basis of the “leaky gut” and “PSC-microbiota” hypotheses.2->:68.89

Regarding the role of genetic factors in PSC, several lines of evidence support this: First, the
risk of PSC is significantly increased in first degree relatives of patients with PSC (hazard
ratio of approximately 11).9991 Second, genome-wide association studies indicate that the
human leukocyte antigen (HLA) gene family, both class 1 and class 2, is the strongest risk
locus associated with PSC.92-95 Moreover, variations in the major histocompatibility
complex class I-related sequence A (MICA) gene family have a role in PSC predisposition.
39.96 Third, various non-HLA genes have been associated with PSC susceptibility or disease
modification, including but not limited to stromelysin-1 (/.e., matrix metalloproteinase 3),
intracellular adhesion molecule 1, and fucosyltransferase 2.97-100

Numerous animal models have been developed to study PSC, but given the uncertainties
regarding its etiopathogenesis. It is not surprising that no single model has fully
recapitulated its multi-faceted features. For example, the mdr2 (ABCB4) knockout mouse,
101 the most widely studied model, exhibits biochemical,102-104 histologic,104 and
cholangiographic features of human PSC;105 however, there is no male predominance (as
seen in human PSC—in fact, disease severity appears to be greater in female mice), there is
no association with IBD or CCA,1092.104 and the mechanism of injury is not representative.
Thus, there is no consensus regarding the optimal model, which has consequently hindered
the development of new therapies.%°
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9. Natural history

PSC generally progresses to end-stage liver disease, often in an insidious manner.106
Without LT, the median survival from the time of PSC diagnosis is approximately 15 years.
2-4,107.108 patients with small-duct PSC (Table 2) appear to have longer survival and lower
CCA risk than those with large-duct (7.e., classic) PSC, although a quarter will ultimately
progress to classic PSC.109110 | T-free survival in children with PSC, although not well
characterized, appears to be similar to that in adults.111

Prognostic models have been developed to predict survival in PSC,34.88.107.112 perhaps the
most widely used of which is the revised natural history (Mayo) model for PSC, which
utilizes patient age, serum bilirubin, albumin, aspartate aminotransferase, and history of
variceal bleeding.88 The limitations of current prognostic models are several, including their
inaccuracy in predicting development of CCA or symptom severity. Therefore, while useful
for research purposes, their clinical utility is unclear.b More recently, the MELD score was
developed to identify patients (PSC and non-PSC) at highest mortality risk and determine
organ allocation priority;113 though capable of estimating survival 3 as with the Mayo
model, its clinical use (aside from planning potential LT) is limited. Recently, serum ALP
improvement or normalization has been shown to be associated with decreased risk of major
adverse PSC-related events and is under continued investigation as a potential prognostic
biomarker,42-45

10. Associated diseases

A variety of diseases are associated with PSC (Fig. 2). The two most prominent of these are
discussed below.

10.1. Inflammatory bowel disease

The diagnosis of IBD typically precedes that of PSC by 8-10 years, although there is no
clear temporal association, and IBD may be diagnosed years after the diagnosis of PSC.
50,114,115 The classic teaching is that there is no relationship between the severity of bowel
disease and the severity of liver disease. While this may be true, it is not to say that one has
no influence on the other, as illustrated by the following examples: (i) the presence of IBD
(irrespective of severity) has been associated with greater PSC-related morbidity and
mortality; 1970 (ii) having IBD and an intact colon before LT appears to be a predictor of
recurrent PSC post-LT;116 (iii) patients with PSC-IBD typically demonstrate a unique
phenotype of IBD characterized by pancolitis with rectal sparing and backwash ileitis (and a
greater risk of post-colectomy pouchitis); 112117 (iv) PSC does not appear to be associated
with small bowel-only Crohn’s disease; 118119 and (v) colitis is usually milder (even if more
extensive) in patients with PSC-1BD compared to those with IBD alone.120

10.2. Colorectal cancer

PSC-IBD (with colitis) confers nearly a 5-fold increased risk of colorectal cancer (CRC)
compared to IBD alone.121122 The absolute cumulative risk of developing colorectal
dysplasia or carcinoma in a large cohort of Swedish patients with PSC and ulcerative colitis
(UC) was 9%, 31%, and 50% after 10, 20, and 25 years of disease duration, respectively, as
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compared to 2%, 5%, and 10%, respectively, in patients with UC alone.22 Subsequent
studies have shown similar findings in other PSC-1BD cohorts.25:121.123.124 |t js worth
mentioning that the risk of CRC in PSC alone has not been well characterized, but is
believed to be between that of the PSC-IBD and the general populations. With the above in
mind, societal guidelines recommend that colonoscopic surveillance be performed at 1-2
year intervals from the time of PSC diagnosis in patients with PSC-IBD and approximately
every five years in patients with PSC alone.6:125.126

With respect to CRC prevention in PSC-IBD, limited data suggest that ursodeoxycholic acid
(UDCA) may play a chemopreventive role.127:128 Until additional studies can confirm these
benefits, the use of UDCA for this indication should only be considered in select patients
(e.g., those with a strong family history of colon cancer).

10.3. Autoimmune hepatitis

PSC-AIH overlap syndrome is seen in up to 35% of pediatric patients and 5% of adult
patients with PSC and may develop years after the initial PSC diagnosis.111:129.130 pgC-AIH
overlap syndrome cases typically fulfill criteria (serologic, histologic, and cholangiographic)
for both diseases. A clinical scenario suggesting this syndrome would be: (i) a patient with
AIH who does not respond entirely to immunosuppressive therapy and subsequently
develops a cholestatic serum liver profile or (ii) a patient with features of PSC but also
aminotransferase levels that are elevated >3-fold the upper limit of normal. Patients with
suspected PSC-AIH overlap syndrome, particularly those in whom AIH seems to be the
“dominant” disease, should be treated with immunosuppressive therapy.®

11. Complications

Clinical complications of PSC include cholelithiasis, choledocholithiasis, dominant biliary
strictures, recurrent acute bacterial cholangitis, and CCA. Other complications and
symptoms in patients with PSC include those associated with: (i) chronic cholestasis, e.g.,
fat-soluble vitamin (A, D, E, K) and other micronutrient and mineral (e.g., vitamin B12,
zinc) deficiency, hepatic osteodystrophy, and pruritus,32-131 and (ii) cirrhosis, e.g., portal
hypertension, varices, ascites, and hepatocellular carcinoma, which are managed similarly to
patients with non-PSC related cirrhosis.132-134 Several of these complications are discussed
further below.

11.1. Gallbladder disorders and choledocholithiasis

The spectrum of gallbladder disorders in PSC includes stones,3° acalculous cholecystitis,
136 gallbladder polyps, and gallbladder carcinoma.137 Recent case series have found that
adenocarcinomas of the gallbladder can be harbored in polyps <1 cm in size;138 thus for
gallbladder lesions in PSC, regardless of symptoms or size (and especially if >1 cm), the
general recommendation is cholecystectomy.137

Choledocholithiasis is present in approximately 8% of patients with PSC based on
radiologic series.13? This constitutes an indication for ERCP140 together with prophylactic
peri-procedural antibiotics (e.g., ciprofloxacin for 3-7 days).141.142
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11.2. Dominant strictures

Approximately 45% of patients with PSC will develop a dominant stricture, typically
presenting with progressive jaundice, pruritus, bacterial cholangitis, and/or right upper
quadrant pain. A “dominant stricture” is loosely defined as a stenosis with a diameter <1.5
mm in the common bile duct or <1 mm in the hepatic duct. ERC is indicated for therapeutic
dilation and biliary sampling (e.g., brushings or biopsies to rule out dysplasia).143-146
Stenting may be additionally performed, but the latter alone may be sufficient and may incur
fewer complications.147-149

11.3. Cholangiocarcinoma

The most ominous neoplastic complication of PSC is CCA. which has an estimated annual
incidence of 1% and lifetime occurrence of 15% in patients with PSC.23-25124 Many of the
signs and symptoms of CCA are similar to those of PSC itself, and robust predictors are
lacking, thus making early detection challenging.1150 CCA surveillance is therefore
recommended in patients with PSC (Fig. 3).16

Early diagnosis of CCA is hindered by the poor performance characteristics of existing
diagnostic techniques.1-151 With respect to serologic tests, carbohydrate antigen 19-9 is the
primary biomarker, although its sensitivity is suboptimal and varies depending on the cutoff
used.*8:152 Other limitations to serum CA19-9 include the facts that it: (i) can also be
elevated in pancreatic malignancies, acute cholangitis, non-malignant pancreatobiliary
obstruction, and active smokers and (ii) is not synthesized in individuals negative for Lewis?
blood antigen, which corresponds to 6% and 22% of US Whites and Blacks, respectively.
6,153 Non-serologic techniques include biliary brush cytology and epithelial biopsies, which
are a mainstay of diagnostic testing but only 30-40% sensitive, in part due to the
desmoplastic nature of PSC.54 Fluorescence 7 situ hybridization (FISH) can be additionally
performed on biliary brush cytology specimens, which improves sensitivity over
conventional cytology by approximately 20%.154-156 Newer techniques have also been
described,>* with cholangioscopy-based methods seeming to be particularly promising.1>7

Treatment of CCA is discussed in subsection 12.2.

11.4. Cirrhosis and portal hypertension

Patients with PSC who progress to cirrhosis may experience complications of portal
hypertension similar to patients with other etiologies of cirrhosis. Such complications
include development of esophageal (and other) varices, ascites, and hepatocellular
carcinoma, and their manifestations, surveillance, and treatment are similar to those of
patients with non-PSC related cirrhosis.132-134

11.5. Peristomal varices and pouchitis following proctocolectomy

The decision of whether to pursue end ileostomy versus ileal pouch—anal anastomosis
(IPAA) after colectomy (e.g., for medically refractory UC or colonic dysplasia/CRC) is
influenced by the presence of PSC. In a study of patients with PSC-UC who underwent
colectomy, 8 of 31 patients (26%) with ileostomy developed peristomal varices and
subsequent bleeding, whereas none of the 40 patients who underwent IPAA developed
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perianastomotic varices or bleeding.1®8 Therefore, and because bleeding peristomal varices
may be life-threatening and have few treatment options, IPAA is typically recommended
over ileostomy in patients with PSC who requirecolectomy.6:24.158.159 The disadvantage of
IPAA in patients with PSC-UC compared to those with UC alone is the higher risk of
acuteand chronic pouchitis.160:161

12. Treatment of PSC

12.1. Pharmacotherapy

Targeted medical therapy for PSC has yet to be established despite clinical trials of
numerous pharmacologic agents.3°:63.68 The most extensively investigated drug in PSC is
UDCA, a hydrophilic bile acid.162 Though some studies have found beneficial effects with
UDCA in PSC, societal guidelines recommend against it or offer no specific
recommendation regarding its use in PSC.6:163 However, given the limitations of the existing
trials and the suggestion of clinical benefits in some patients,164 a therapeutic trial of
intermediate-dose UDCA in select patients has been proposed as new therapies are awaited.
44 Other pharmacotherapies currently under investigation for PSC, including but not limited
to obeticholic acid, have been recently reviewed elsewhere.165.166

12.2. Surgical therapy

For biliary complications such as dominant strictures, post-transplant leaks and strictures,
and acute cholangitis, endoscopic management (coupled with supportive medical care such
as antibiotics to cover bacterial microflora (e.g., ciprofloxacin, metronidazole, piperacillin-
tazobactam, ertapenem)) has largely replaced surgical intervention.140.167-170 Cyrrently, the
two main hepatobiliary surgical interventions for PSC or associated CCA are hepatic
resection and LT.

12.2.1. Resection of cholangiocarcinoma—Resection of CCA in the context of PSC
is discouraged for several reasons, including the potential for multifocal CCA (/.e., field
defect) and underlying hepatic dysfunction. Nevertheless, if a patient presents with a CCA
that is surgically resectable, does not have advanced hepatic fibrosis, and is not a candidate
for LT, an attempt at surgical resection should be considered, although median 5-year
survival is at best only 25%.171.172

12.2.2. Orthotopic liver transplantation—LT is the only potentially curative treatment
for end-stage PSC and has 1- and 5-year survival rates surpassing 90% and 80%,
respectively.173 Recurrent PSC remains a problem after LT and can occur in up to 34% of
deceased donor and 67% of living-related donor LTs.174-176 Median survival without redo-
LT has not been well-studied but is estimated to be approximately 4 years.1”’ Risk factors
for recurrent PSC include IBD with intact colon, prolonged ischemic time, acute cellular
rejection, cytomegalovirus infection, and lymphocytotoxic cross match.%178.179

LT for hilar CCA merits additional discussion. Historically, CCA was regarded as a
contraindication to LT. However, specialized centers have shown favorable outcomes for
patients with stage I or 11 hilar CCA (with or without PSC) using a protocol of neoadjuvant
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radiosensitizing chemotherapy, external beam radiotherapy, and ERC-delivered transluminal
brachytherapy followed by oral capecitabine up to the time of staging laparotomy
(performed immediately prior to LT to re-confirm candidacy).180-181 Based on a 12 LT
center study, 5-year recurrence-free survival was 65% after excluding the 12% of patients
who dropped out pre-LT (e.g., could not tolerate regimen).182 Notably, incidental CCA
(tumor <1 cm in diameter discovered during sectioning of the explant) does not appear to
significantly decrease survival.183

13. Conclusion

PSC is a chronic, cholestatic, premalignant, progressive cholangiopathy of unknown
etiopathogenesis. Patients with PSC may develop various disease-related symptoms and
complications over the course of illness. Management can be challenging and often requires
a multi-disciplinary approach. Pharmacotherapy to halt the progression of PSC has yet to be
established, but LT is an option in selected patients with PSC-associated hepatic failure or
hepatobiliary malignancy. More studies are needed to better understand the etiopathogenesis
of this disease and identify safe and effective treatment.
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Fig. 1. Typical cholangiographic findings of primary sclerosing cholangitis
Endoscopic retrograde cholangiography showing the typical cholangiographic findings of
primary sclerosing cholangitis with multifocal stricturing and dilatation of the bile ducts.
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Fig. 2. Diseases associated with primary sclerosing cholangitis (PSC)
It is worth mentioning that primary sclerosing cholangitis has the strongest association with

inflammatory bowel disease (IBD), which is coexistent in approximately 70% of individuals
with PSC. Among patients with PSC-1BD, the lifetime risk of colorectal cancer is estimated
at 30x that of the general population and 5x that of individuals with IBD only.
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Fig. 3. Cholangiocarcinoma surveillance in patients with primary sclerosing cholangitis
*Assumes clinical stability and absence of new signs or symptoms; serum CA 19-9 and liver

biochemistries to be checked along with ERC or MRCP, and cytology and FISH to be
checked with ERC. **Consider early referral to transplant center if progressive worsening of
serum tests or other signs or symptoms. Abbreviations: CA 19-9, carbohydrate antigen 19-9;
CCA, cholangiocarcinoma; ERC, endoscopic retrograde cholangiography; FISH,
fluorescence /n situ hybridization; MRCP, magnetic resonance cholangiopancreatography;
US, ultrasonography.
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Table 1

Causes of secondary sclerosing cholangitis and mimics of PSC.

Causes

Disease

Infectious

Chronic intrinsic or extrinsic compression (benign or malignant)

Immunologic

Ischemic

Congential and/or idiopathic

AIDS cholangiopathy (e.g., C. parvum, CMV)
Helminthic infection (e.g., Clonorchis, Opisthorchis, Ascaris)

Recurrent pyogenic cholangitis (7.e., “oriental cholangiohepatitis™)

Mirizzi syndrome
Cholangiocarcinoma

Diffuse intrahepatic malignancy
Compressive lymphadenopathy
Portal hypertensive biliopathy
Post-operative strictures
Chronic pancreatitis
1gG4-associated cholangiopathy
Eosinophilic cholangitis

Mast cell cholangiopathy
Histiocytosis X

Systemic vasculitis

Hepatic allograft rejection

Primary biliary cirrhosis

Post-transplant nonanastomotic strictures

Post-intraarterial chemotherapy

Post-radiation therapy

Choledochal cyst (e.g., Caroli’s disease)

Progressive familial intrahepatic cholestasis

Abbreviations: AIDS, acquired immune deficiency syndrome; CMV, cytomegalovirus; 1gG4, immunoglobulin G subclass 4; PSC, primary

sclerosing cholangitis.

Liver Res. Author manuscript; available in PMC 2018 December 01.

Page 23



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Tabibian and Bowlus Page 24

Table 2

Variants of primary sclerosing cholangitis: terms and features.

Diagnostic term  Cholangiography Liver histology

Classic PSC Multifocal intrahepatic and extrahepatic strictures and resultant Typical (7.e., non-suppurative paucicellular
segmental proximal ductal dilation cholangitis, periductal fibrosis, ductular reaction,

and ductopenia)

Intrahepatic PSC ~ Multifocal intrahepatic strictures and resultant proximal segmental Typical
ductal dilation

Extrahepatic PSC  Extrahepatic strictures and resultant segmental proximal ductal Non-diagnostic, particularly in early disease
dilation

Small-duct PSC Normal Typical

All of these variants will generally present with a cholestatic pattern on serum laboratory studies.
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