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Introduction

Primary sclerosing cholangitis (PSC) is a chronic progressive
autoimmune cholestatic liver disease characterised by fibrotic strictures of
the intra- and/or extrahepatic bile ducts. This causes the pathognomonic
image of pearl cord-like bile duct dilatations in the cholangiogram. In
a relevant number of patients, but not in all, biliary liver fibrosis and
eventually cirrhosis occur as the disease progresses (Karlsen 2017,
Weismuller 2017).

The disease is typically diagnosed in young patients (median age at
diagnosis: approximately 40 years) and about 2/3 of patients are male. The
epidemiology of PSC varies significantly between different geographic
regionswithhighestincidencesseenin Northern Europe and North America
(Trivedi 2022). Incidence of PSC appears to be increasing according to
epidemiological studies from the Netherlands and Sweden (Boonstra 2013,
Lindkvist 2010) and is in these areas approximately 1/100000/year while
the prevalence ranges around 10/ 100 000. There is a clear association with
inflammatory bowel disease (IBD). In Northern Europe and North America,
the prevalence of IBD in patients with PSC is 60-80%, with ulcerative colitis
(CU) as the dominating subtype in more than 80% (Tsaitas, Semertzidou,
and Sinakos 2014).

Diagnosis of PSC

PSC should be suspected in individuals with clinical and/or biochemical
markers of cholestasis, especially when IBD is present; a detailed
cholangiogram showing the characteristic biliary tract changes confirms
the diagnosis, when secondary causes of sclerosing cholangitis and other
biliary diseases have been excluded (Figure 1).

Symptoms at initial diagnosis of PSC include nonspecific general
symptoms such as fatigue, lassitude, right upper abdominal pain, or weight
loss, as well as clinical signs of cholestasis such as jaundice and pruritus,
which can be accompanied by fever and chills in case of acute bacterial
cholangitis. However, more than one third of patients are asymptomatic
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at initial diagnosis and are only incidentally diagnosed with elevated
cholestasis parameters during routine laboratory checks. In particular,
alkaline phosphatase (AP) is elevated three- to tenfold in 90% of patients,
whereas aminotransferases are not or only minimally elevated. Serum
bilirubin can be seen as a marker of late-stage disease, which increases
when the fibrotic inflammation of the biliary tract leads to high grade
strictures or to severe ductopenia (“pruning”). Autoantibodies do not play a
role to confirm the diagnosis of PSC itself but to rule out variant syndromes
or other autoimmune or cholestatic liver diseases. Physical examination
at initial diagnosis rarely shows hepatomegaly or splenomegaly (Broome
1996, Tischendorf 2007) but results in normal findings in most patients.
Abdominal ultrasound also frequently shows normal findings in early
PSC, but sometimes liver parenchymal changes, cholestasis, or hilar
lymphadenopathy can already be apparent.

PSC is predominantly a visual diagnosis
- no biochemical diagnostic proof
- no genetic diagnostic proof
- no functional diagnostic proof
- histology only as ancillary study
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Figure 1. Differential diagnosis of PSC: Diseases of the liver and those affecting the liver,
which can lead to features of sclerosing cholangitis. The differential diagnostic considerations
in visually apparent sclerosing cholangitis cover a diverse array of conditions apart from PSC.
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Figure 2. Cholangiogram in PSC: ERC (left image) or MRl / MRCP (right image).

According to current guidelines (European Association for the
Study of the Liver 2022, Bowlus 2023) detailed imaging of the extra- and
intrahepatic bile ducts by magnetic resonance cholangiography (MRC)
is the crucial step in the diagnosis of PSC. The cholangiogram shows the
characteristic bile duct changes with multifocal segmental strictures and
consecutive dilatations of the intra- and/or extrahepatic bile ducts (Figure
2). Due to the much higher risk potential (especially iatrogenic pancreatitis
and cholangitis) endoscopic retrograde cholangiography (ERC) is limited
to cases when a therapeutic or diagnostic biliary intervention is indicated.
Furthermore, MRI offers the advantage of imaging the hepatic parenchyma
and visualising dilated bile duct segments proximal to complete stenoses.

Only in patients in early stages or in rare cases when image quality is
limited by metallic implants or ascites, diagnostic ERC can be performed
after weighing the risks and the expected therapeutic consequences.

Liver biopsy should be performed when high-quality MRI with MRCP
is normal but elevated serum markers of cholestasis, especially in patients
with IBD, raise the suspicion of small-duct PSC. Typical histopathological
findings include “onion-skin’-like periductal fibrosis, fibroobliterative
cholangitis, ductular reaction or ductopenia, periductal and sometimes
also portal inflammation. Liver biopsy can also be considered in patients
with markedly elevated transaminases, high IgG levels, and positive
autoantibodies to corroborate the diagnosis of the variant syndrome of PSC
with features of autoimmune hepatitis (AIH) (Boberg 2011).

Figure 3 summarises the diagnostic algorithm, when PSC is suspected.
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Initial diagnostic hints raising suspicion of PSC

Symptoms Biochemistry/serology Imaging
Jaundice, pruritus Increased alkaline Bile duct wall thickening
Right-sided abdominal pain phosphatase Cholestasis
Fever / cholangitis Increased bilirubine (not Hilar lymph node
History of inflammatory mandatory) enlargement
bowel disease No evidence for PBC or LAC Late stages: cirrhosis,
Weight loss / sarkopenia No evidence for viral hepatitis ascites, splenomegaly

Moderate cholestasis Confirmatory diagnostics Marked
No evidence of CCA cholestasis/cholangitis

High suspicion of CCA

repeat after 1 year
in expert centre in urgent cases

MRI Wlth MRCP —I I— ERC (and MRI)

Normal Typical biliary Low image Typical biliary Normal
strictures quality strictures
No causes of equivocal No causes of
SSC SSC

! e !

Liver biopsy Classical PSC Liver biopsy
1 1

Typical per!ductal Small duct PSC Typical per!ductal
fibrosis fibrosis

Figure 3. Diagnostic algorithm for PSC.

Abbreviations: PSC: Primary Sclerosing Cholangitis, PBC: Primary Biliary Cholangitis, IAC:
lgG4 associated cholangitis, CCA: Cholangiocarcinoma, MRI: Magnetic Resonance Imaging,
MRCP: Magnetic Resonance Cholangiopancreaticography, ERC: Endoscopic Retrograde
Cholangiography

Variant Syndromes and secondary causes of
sclerosing cholangitis

Small-duct PSC (sdPSC) is a variant subtype which is diagnosed in
about 4% of all PSC patients, when typical biochemical and histological
features of PSC are present while a high-quality cholangiogram shows
normal bile ducts (Kaplan 2007, Weismuller 2017, Bjornsson 2008). Other
cholangiopathies such as PBC, ABCB4 deficiency, sarcoidosis, eosinophilic
or IgG4-associated cholangitis must be excluded serologically and/or
histologically. As compared with classical “large-duct” PSC this variant has
a more benign disease course with only a minority of patients developing
large-duct involvement and with a much lower risk of progression to end-
stage liver disease or to cholangiocarcinoma.
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PSC with features of AIH or so-called PSC-AIH-Overlap is another
variant subtype that can be assumed when patients with a diagnosis of PSC
show biochemical, serological, and/or histological features that overlap
with those of AIH before or at the time of diagnosis of PSC, or later during
the disease. Whether this is an independent syndrome or merely the
coexistence of two separate diseases is still controversial. Applying the
revised IAIHG scoring system 6-9% of PSC patients meet the diagnostic
criteria of at least probable AIH (Boberg 2011, Weismuller 2017) and in
paediatric PSC the frequency of features of AIH is even higher than 30%
(Deneau 2017). According to the European Association for the Study of the
Liver (EASL) clinical practice guidelines (European Association for the
Study of the Liver 2022) a liver biopsy should be considered in PSC patients
with alanine aminotransferase (ALT) levels five times the upper limit of
normal (>5x ULN) and/or serum IgG levels > 1.5x ULN. If histology shows
moderate to severe interface hepatitis in a patient with established PSC the
co-existence or overlap with AIH can be diagnosed. Although there is not
much systematic evidence regarding the course of the PSC-AIH-variant and
its treatment options, management of the AIH component is based on the
recommendations for the management of classical AIH.

IgG4-associated cholangitis (IAC) is the biliary phenotype of
IgG4 related diseases (IgG4-RD), a systemic disease characterised by
involvement of different organs, especially exocrine glands like pancreas
but also retroperitoneum and bile ducts. The diagnosis of IgG4-RD is based
on serology with markedly elevated IgG4-levels (>4 times) and on histology,
imaging, other organ involvement and response to therapy (HISORt
criteria). The biliary phenotype impressively resembles that of PSC, both
in cholangiography and in clinical presentation (Lohr 2022). Since IAC in
contrast to PSC responds well to corticosteroids it is crucial to check IgG4
serum levels in every patient with a first diagnosis of PSC and to exclude
involvement of other organs.

IAC must be distinguished from another subtype of PSC in which
borderline elevated serum levels of IgG4 can be detected without the
HISORt criteria for a diagnosis of IAC being met. Evidence is accumulating
in recent years that this subgroup of PSC with elevated IgG4-values has a
significantly inferior transplant-free survival (Mendes 2006, Zhou 2021I).
It is not yet clear whether this subgroup would also benefit from anti-
inflammatory treatment with corticosteroids.

There is a large number of different aetiologies of bile duct damage,
which all share morphologic features of sclerosing cholangitis and should
always be considered before the diagnosis of PSC can be made. Secondary
sclerosing cholangitis can be caused by ischemic or traumatic bile duct
injuries, as well as different immunologic or infectious diseases, which are
summarised in Figure 1.
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Clinical course of PSC and risk assessment

The clinical course of PSC is generally characterised by an increased
frequency of episodic cholestatic symptoms such as jaundice, pruritus,
and right-sided upper abdominal pain. Moreover, inflammatory-fibrotic
strictures of the large and middle-sized bile ducts favour the development
of ascending cholangitis up to severe cholangiosepsis. In advanced disease
stage — but not in every patient — chronic cholangitis leads to biliary hepatic
fibrosis and liver cirrhosis with complications of portal hypertension
such as oesophageal varices and ascites. The overall disease course in
PSC is highly variable, with some patients requiring transplantation
shortly after diagnosis, while others live almost without symptom for
decades. Depending on whether data from transplant centres (Broome
2002, Tischendorf 2007) or from large epidemiologic studies are analysed
(Boonstra 2013), the median transplant-free survival after initial diagnosis
is estimated between 10 and 20 years. Only about one third of patients die
of liver failure, whereas carcinoma of the biliary tract or colon is the cause
of death in more than 40% of patients (Bergquist 2002, Boonstra 2013,
Claessen 2009).

Assessment ofindividual prognosisisdifficultin a diseaselike PSC witha
highly variable and often relapsing course. Several cohort studies identified
the following clinical parameters as predictors of an unfavourable course
withreduced transplant-free survival: older age at first diagnosis, coexisting
ulcerative colitis, coexisting extrahepatic and extraintestinal autoimmune
disease, splenomegaly, hepatomegaly, variceal hemorrhage, high-grade
(“dominant”)stricturesinthecholangiogram,extentofcholangiographicbile
ductchanges (Amsterdam score), liver elastography and extent of histologic
changes (De Vries 2017, Kim 2000, Ponsioen 2010, Rupp, Tischendorf 2007,
Corpechot 2014, Eaton 2016). In addition, the following biomarkers have
been shown to be useful for prognostic assessment: Alkaline phosphatase
(AP), bilirubin, aspartate aminotransferase (AST), and serum albumine (de
Vries, Beuers, and Ponsioen 2015). Several prognostic scores for estimating
prognosis in PSC have been developed: The revised Mayo-Risk-Score (Kim
2000) was the first risk score and calculates survival probability at 1 and
4 years based on patient age, bilirubine, albumine, AST and history of
variceal bleeding. The Amsterdam-Oxford-Model (de Vries 2018) has also
been validated in independent cohorts and calculates long-term overall
survival at 5-, 10- and 15 years based on bilirubine, albumine, AST, alkaline
phosphatase, platelets, large-duct-involvement and age at first diagnosis.
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PSC and IBD

There is a clear association of PSC with IBD, and especially ulcerative
colitis as the predominating subtype. IBD associated with PSC has typical
features, particularly right-sided colitis with frequent "backwashileitis" and
rectal sparring (Loftus 2005). Conversely, PSC was found in 0.75% to 5.4% of
patients with ulcerative colitis and in 1.2% to 3.4% of patients with Crohn's
disease (Gizard 2014). Usually, IBD is diagnosed first and PSC later in the
course of the disease or both diseases are diagnosed almost simultaneously;
but sometimes IBD can manifest even years after the initial diagnosis of
PSC. In order not to miss a clinically inapparent IBD, it is recommended
that a complete ileocolonoscopy with random stepwise biopsies is always
performed following the initial diagnosis of PSC.

The pathophysiological cause of this striking association of PSC and
IBD is thought to be an aberrant homing of lymphocytes activated in the
intestine, which migrate via the endothelium of the liver sinusoids into
the liver and are involved in the establishment of a chronic hepatobiliary
inflammatory process (Adams and Eksteen 2006).

Nevertheless, activity of both diseases does not show a regular pattern
and it cannotbe postulated that high activity of one diseaseleadstohigher(or
lower)activity of the other one. Furthermore, effective treatment of IBD does
not have an impact on the course of PSC, even not with the a4p7-integrin-
antagonists vedolizumab (Lynch 2020). Therefore, treatment strategies for
IBD associated with PSC do not differ from those for IBD without PSC, with
one exception: The risk of colorectal carcinoma in IBD patients is about 5
times higher and the carcinomas occur earlier in the course of the disease
and are more frequently localised on the right side. Hence, international
guidelines recommend yearly surveillance colonoscopies in all patients
with IBD, as soon as additional PSC has been diagnosed (Magro 2017).

PSC as arisk factor for hepatobiliary
malignancies

Even more than the risk of colorectal cancer, the risk of hepatobiliary
malignancies is dramatically increased in PSC. According to population-
based studies (de Valle, Bjornsson, and Lindkvist 2012, Boonstra 2013),
the cumulative 10-year risk of cholangiocarcinoma is 6%-11%. In the very
large cohort of the International PSC Study Group, recruiting mainly from
tertiary centres, the annual incidence rate of hepatobiliary malignancies
was 1.4/100 Pat. years. The risk for hepatobiliary malignancies was even
higher in male patients, in patients with ulcerative colitis (compared to no
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IBD or Crohn’s disease) and in patients with classical PSC (compared to the
small-duct variant or the PSC/AIH-variant) (Weismuller 2017). In addition
to the more than hundred-fold increased risk of cholangiocarcinoma
of the bile ducts including the gallbladder, a Swedish study also found
an increased risk of pancreatic cancer (Bergquist 2002). Hepatocellular
carcinomas (HCC), on the other hand, occurs comparatively rarely in PSC
even in a cirrhotic stage of the disease (Zenouzi 2014).

Role of surveillance strategies

Given the markedly increased risk of malignancy, surveillance strategies
for the early detection of carcinomas with the aim of enabling curative
therapy are an important aspect in the management of PSC (Figure 4).
Annual Colonoscopies to screen for colorectal neoplasia in all PSC patients
with IBD are established and reduce significantly the colorectal cancer
associated mortality (Boonstra 2013).

For cholangiocarcinoma, however, current publications on surveillance
seem to paint a contradictory picture. In a prospective multicentre study
from Sweden annual imaging with MRI/MRCP followed by ERCP and
cytology/histology was not able to detect malignancy early enough to
improve long-term survival (Villard 2023). In another international
retrospective study including 2975 PSC-patients from 28 centres, different
surveillance strategies were compared. With regular scheduled imaging
overall survival improved and patients diagnosed with hepatobiliary
malignancy were more likely to be treated with potentially curative
therapies (surgical resection or liver transplantation) (Bergquist 2023).

The diagnosis of cholangiocarcinoma in a curable stage (CC) remains
a challenging task because imaging studies have a limited sensitivity due
to the often intramural growth pattern of CCA in PSC. Therefore, CCA
are visible as stenosis or tumour only in late stages precluding curative
therapeutic approaches. Furthermore, stenoses upon cholangiography
may be caused by inflammatory activity as well as neoplasia, so that also
biochemical tests and intraductal biopsy procedures have a low sensitivity
and specificity. Newer techniques with direct visualisation through single-
operator cholangioscopy might be a promising approach.

Despite those difficulties in diagnosing CCA in PSC, international
practice guidelines recommend yearly high quality MRI with MRCP and/
or liver ultrasound (Figure 4). Furthermore, a clinical evaluation every
6-12 months and serum liver-related tests including bilirubin, ALP, AST,
platelets, and PT are recommended. Carbohydrate antigen 19-9 (CA 19-9) is
not suggested for surveillance but should be done in case of suspected CCA.
When a high-grade stricture is suspicious for CCA, invasive evaluation
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with ERC and forceps biopsy or brush cytology should be performed.
Fluorescence in situ hybridisation (FISH) or equivalent chromosomal
assessments can be considered when brush cytology and/or histology are
equivocal. Due to their low sensitivity strictures should be reevaluated after
3 months when malignancy or dysplasia was not confirmed.

Basic yearly Check-Up in all PSC patients

Ultrasound
Gall bladder polyps? Liver

Ask for new Symptoms
Jaundice, pruritus

Biochemistry
Alkaline phosphatase

Right-sided abdominal pain Bilirubine tumours? Cholestasis? Signs
Fever / cholangitis Platelets of cirrhosis?
Weight loss / sarkopenia Albumin Colonoscopy

Aspartate aminotransferase In pat. with IBD: yearly
CA 19.9 when CCAis In pat. without IBD:
suspected every 5 years

Low risk patients High risk patients
No new symptoms Increase in risk scores
Stable biochemistry Severe cholestasis
No relevant cholestasis Cirrhosis
No cirrhosis New weight loss/sarcopenia

High quality MRI
Tumour suspicious - with MRCP New tumour mass with
bile duct stricture - use liver specific suspicion of CCA or HCC
Without tumour mass contrast agent

repeat
after ERC with histology or brush cytology Abdominal 4-phase CT

3 monts

High grade High grade Malignancy Unclear etiology
stricture but dysplasia or confimed of tumour mass
benign histology malignancy

Multidisziplinary Team Consider targeted
Conference decides on liver biopsy
- additional diagn. investigations
- curative treatment

- palliative treatment

Figure 4. Surveillance algorithm for PSC

Abbreviations: PSC: Primary Sclerosing Cholangitis, IBD: Inflammatory Bowel Disease, CCA:
Cholangiocarcinoma, HCC: hepatocellular carcinoma, MRI: Magnetic Resonance Imaging,
MRCP: Magnetic Resonance Cholangiopancreaticography, ERC: Endoscopic Retrograde
Cholangiography, CT: Computer Tomography
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Medical treatment

The pathogenesis of PSC is largely unknown and, accordingly, a causal
medical therapy for the disease is not yet available. Only antibiotic therapy
for acute infectious cholangitis and endoscopic interventional therapy for
obstructive cholestasis are established (Weismuller and Lankisch 2011).

Ursodeoxycholic acid (UDCA), a bile acid with choleretic, antiapoptotic,
and antiinflammatory properties, has been used for cholestatic diseases
including PSC for more than three decades, although evidence for a
significant improvement in transplant-free survival has (in contrast to PBC)
not yet been demonstrated in any PSC study. With a very high dosage of
28-30 mg/kg BW, even an opposite effect including disease progression was
observed (Lindor 2009). In the studies with moderate dosages of UDCA (17-
23 mg/kg BW), there were no significant improvements in hard endpoints,
but at least a reduction in cholestasis parameters, especially AP. Subsequent
subgroup analyses demonstrated that patients who experienced a
significant reduction in AP with UDCA had significantly better transplant-
free survival (Lindstrom 2013). Therefore, it is hypothesised that UDCA
therapy at a moderate dose could improve prognosis in patients with a good
biochemical response.

Despite ample evidence of an immunologically mediated pathogenesis
of the disease, several smaller, but methodologically questionable
(nonrandomised, nonplacebo-controlled)studies have failed to demonstrate
prognostic improvement in PSC with the use of immunosuppressive or
immunomodulatory agents (Culver and Chapman). However, there are two
subgroups or variants of patients with PSC in whom immunosuppression
is required: first, patients with coexisting autoimmune hepatitis (AIH)
should be treated with immunosuppression according to current
recommendations. A German retrospective multicentre study showed
that PSC patients receiving immunosuppressive treatment already had
more frequent signs of cirrhosis and elevated serum immunoglobulin G
at diagnosis; also, the simplified AIH score and the modified histologic
activity index were significantly elevated at therapy initiation (Schulze
2015). On the other hand, patients with IgG4-associated cholangitis (IAC)
also benefit from immunosuppressive therapy and then show rapid
regression of strictures on cholangiogram; however, it is unclear whether
patients with PSC and only moderately elevated serum IgG4 also benefit
from immunosuppression.

Antibiotics are an indispensable part of the therapy of acute bacterial
cholangitis. In addition, the long-term use of various antibiotics such as
metronidazole or vancomycin was evaluated in pilot studies and showed
at least an improvement of biochemical, and in some cases also clinical
and histological parameters (Davies 2008, Farkkila 2004, Tabibian 2014,
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Tabibian 2013). An adaptation of the antibiotic therapy strategy to the
respective biliary germ spectrum seems to be reasonable at least in case of
acute cholangitis (Negm 2010).

The management of cholestatic pruritus in PSC includes endoscopic
treatment of relevant bile duct strictures and general measures such as
moisturising creams and cooling. As medical first-line treatment option
bezafibrate (400 mgdaily)should be considered, takingintoaccount relevant
side effects (myalgias, myopathies, kidney dysfunction or worsening of
liver parameters). In a randomised, placebo-controlled study, bezafibrate
led to a reduction in pruritus of more than 40% within 3 weeks in 45% of
participants in a mixed PBC and PSC cohort (de Vries 2021). Rifampicin (150-
300 mg/d) is an alternative treatment option, but should initially only be
given under close monitoring of liver values due to the risk of drug-induced
toxic hepatitis (up to 12% of patients after 4-12 weeks) (European Association
for the Study of the Liver 2022).

Endoscopic treatment

Fibrotic strictures of the bile ducts with consecutive bile duct dilatations
characterise PSC, promote ascending cholangitis, and lead to cholestasis.
Mechanical balloon dilatation (Figure 5) of these strictures using ERC can
effectively resolve cholestasis and relieve symptoms of cholestasis (Gluck
2008, Gotthardt 2010). According to a recently published international
randomised trial (Ponsioen 2018), short-term stent insertion is not less
effective than ballon dilatation but was associated with significantly
more complications. Therefore, balloon dilatation should be the preferred
method, and stent implantation of PSC-associated bile duct strictures
should be used cautiously only in selected cases. Choledocholithiasis, which
is occasionally associated with PSC, can also be treated endoscopically
by means of balloon or basket assisted stone removal or mechanical or
electrohydraulic lithotripsy.

Apart from the therapy of cholestasis, ERC also holds an important
role in the diagnostic work-up of new biliary strictures suspicious for
malignancy. For this purpose, imaging techniques such as cholangioscopy
and intraductal ultrasound, as well as brush or forceps biopsy to obtain
cells and tissue are common methods (Aabakken 2017). The European
Association for the Study of the Liver recommends in its current guideline
(European Association for the Study of the Liver 2022) performing an ERC
in patients with relevant (symptomatic) strictures and in cases of suspected
cholangiocarcinoma, but not for routine surveillance.
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Figure 5. Endoscopic treatment of a high-grade stricture (A) with either balloon dilatation (B)
or stenting (C). Combination of both methods is also frequently applied.

Liver transplantation for PSC

In the absence of definitive drug or endoscopic treatment options,
liver transplantation (LT) remains the only curative therapy for PSC.
Currently between five and fifteen percent of liver transplants in Europe
are performed for this indication, depending on the region (Adam 2018,
Fosby 2015). Against the background of the variable disease course and
the incalculable risk of malignancy, the greatest challenge for an optimal
prognosis for PSC-patients is to ensure that a donor organ is available at
the right time. Compared with other hepatopathies, PSC progresses rather
slowly but can also worsen acutely in the setting of cholangiosepsis. On the
other hand, preemptive liver transplantation carries a higher short-term
mortality risk of LT itself than the short-term natural course of the disease.
However, when cholangiocarcinoma (CCA) is detected during disease
progression, which is expected in 10-15% of patients, this is often advanced
and therefore a contraindication to transplantation.

PSC patients should therefore be listed for LT when life expectancy
and quality of life are so limited due to portal hypertension, liver failure,
recurrent cholangitis or refractory pruritus that transplantation represents
thelower risk compared to spontaneous progression (Martin and Levy 2017).
Of note, the urgency of liver transplantation is not adequately reflected by
the MELD score, which was designed for cirrhotic patients but underrates
the main mortality factors in PSC like pronounced cholestasis, frequent
cholangitis, acute cholangiosepsis and CCA.

Hence, many transplant allocation systems established exceptional
points for PSC-patients, when they fulfill certain criteria, which reflect
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urgency better than the MELD-Score alone. This allows higher priority
for PSC patients on the waiting list and allows a large proportion of PSC
patients to be provided with a donor organ in a timely manner and keeps
waiting list mortality low.

Long-term survival of organ recipients, most of whom are relatively
young for this indication, is comparatively good with 79% to 85% after
5 years and 70%-80% after 10 years (Hildebrand 2016, Ravikumar 20I5).
However, biliary strictures, including PSC recurrence, occur in up to 36%
of recipients transplanted for PSC and significantly affect both graft and
patient survival. In case of cholestatic biochemistry following LT, it is
recommended to initiate appropriate diagnostic steps without delay (MRI,
in severe cholestasis also ERC, or liver biopsy); the treatment strategies
in case of recurrent PSC do not differ from PSC-management in the
pretransplant situation.

Risk factors for PSC recurrence in retrospective analyses were donor
and/or recipient age, recipient INR prior to LT, cold ischaemia time,
rejection and immunosuppression with tacrolimus. However, while these
parameters could not be confirmed in meta-analyses (Buchholz 2018),
almost all analyses identified (active) chronic inflammatory bowel disease
as the most important risk factor for PSC recurrence. Whether intensified
IBD therapy or even a protective colectomy could prevent recurrence is still
under debate. The role of "prophylactic” continued UDCA therapy after LT is
also unclear. The type of biliary anastomosis does not influence the risk of
recurrence, so that no general recommendation is given for the creation of
a biliodigestive anastomosis.

Even after LT, the risk of IBD-associated colon cancer is significantly
increased. Annual screening colonoscopies are therefore strongly
recommended. If no IBD is present, screening colonoscopies should be
performed at least every 5 years, due to the increased risk of malignancy
after LT.
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