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Abstract
Primary sclerosing cholangitis (PSC) is a rare cholestatic  
liver disease with major morbidity and mortality. Thera-
peutic management is difficult, due to lack of conclusive 
data and individual disease progression. High-dose UDCA  
was used for years as a pharmacotherapeutic agent to 
prevent disease progression, based on a positive trend in  
pilot studies, but has recently been proven to have a ne- 
gative effect in advanced disease. Immunosuppressants 
might be useful in patients with overlap syndromes. Do- 
minant bile duct stenoses should be treated endoscopi-
cally, and cholangiocellular carcinoma (CCC) still remains 
a therapeutic challenge in PSC patients. Early diagnosis 
of CCC must be improved and new strategies such as 
neoadjuvant radiochemotherapy with subsequent liver 
transplantation in selected patients are further options 
to be considered.
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INTRODUCTION
Primary sclerosing cholangitis (PSC) is a chronic cholestatic 
liver disease, characterized by intra- and extrahepatic bile  
duct inflammation and consecutive fibrosis[1]. PSC is gene- 
rally a rare disease typically affecting middle aged men with  
ulcerative colitis. It presents with an increased risk of  disea- 
se in relatives[2], showing a genetic susceptibility, combined 
with an autoimmune effect and toxicity of  bile acids. Des- 
pite its low incidence, it is one of  the main reasons for liver  
transplantation in northern European countries. The risk  
of  developing cholangiocellular carcinoma (CCC) is high  
and associated with a dismal outcome. Optimizing treat- 
ment is difficult, and conflicting data on pharmacotherapy 
prevail in the literature. Endoscopic therapy of  dominant 
stenoses, and liver transplantation in advanced disease, are  
effective treatment options. Small-duct PSC rarely progre- 
sses to large-duct PSC and has a more benign course, with  
slower progression and lower rates of  cholangiocarcino- 
ma[3,4]. In this editorial, therapeutic management of  PSC 
to date is presented.

PHARMACOLOGICAL THERAPY
Although many drugs have been tested, effective medical 
treatment of  PSC remains a problem. Promising results 
from pilot studies have raised hopes of  slowing down or 
even reversing disease progression, but these results could 
not be proven in larger prospective randomized studies. In 
the following, the most important pharmacotherapeutic 
therapies evaluated in PSC are discussed.

UDCA
Since the 1990s, Ursodeoxycholic acid (UDCA), a hydro
philic bile acid, has been used for patients with PSC, 
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initially in a dosage of  10-15 mg/kg bodyweight per day. 
Multiple possible effects of  UDCA have been discussed 
since then: increased bile flow, direct and indirect cytopre­
tective mechanisms and immunomodulation. In 2005, Ols- 
son et al. published a prospective randomized trial, which  
showed a trend towards increased survival for patients 
treated with high-dose UDCA, though statistical signifi- 
cance was not reached due to lack of  power[5]. Although 
UDCA used to be the standard therapy relating to this 
and two further promising pilot studies, it has recently 
come back into the limelight[6]: having been proven to be 
effective in other cholestatic liver diseases, UDCA does not  
seem to improve the outcome of  patients with advanced 
PSC. On the contrary, high dosages could be toxic. It is 
clear that further studies are needed to assess the risk of   
UDCA in patients with advanced PSC, and to reevaluate 
the use of  UDCA in the prevention of  disease progression.  
Based on the available data to date, routine use of  high-
dose ursodeoxycholic acid in patients with advanced PSC 
can no longer be recommended[7,8].

NorUDCA
With UDCA having lost its pivotal role in PSC medication,  
24-norursodeoxycholic acid (NorUDCA) has recently been 
further evaluated as a future therapy, since it is possible 
that it does not have the same toxic effect recently dis
covered for UDCA. As this hydrophobic C23-homolog 
of  UDCA is poorly conjugated, different physiological 
and therapeutical mechanisms (presumably cholehepatic 
shunting) in comparison to UDCA have been proposed[9]. 
So far, promising results could be shown primarily in 
MDR2 (-/-) mice, which are an established model for 
sclerosing cholangitis[10,11]: NorUDCA treatment in mice 
reduced periductal fibrosis, hydroxyproline content, pro- 
liferating hepato- and cholangiocytes, infiltrating immune 
cells and improved biochemical markers of  cholestatic 
hepatopathy.

In addition, in a NEMO/NF-κB knockout mouse 
model for NASH, NorUDCA has shown anti-inflam
matory effects through downregulation of  TNF, IL-12, 
IFN-γ and CCL5 expression as well as anticholestatic and 
strikingly antifibrotic potency through normalization of  
expression of  key bile transporters and genes involved 
in hepatic fibrosis (e.g. FXR)[12]. Despite all these results, 
reliable data for NorUDCA-treatment in PSC patients 
is still missing. Positive effects of  NorUDCA have to be 
proven in prospective studies with a large number of  
patients and an adequate period of  observation, long 
enough to reach primary endpoints, and to finally provide 
statistical significance.

Antibiotics
The role of  antibiotics today is limited to the treatment 
of  cholangitis in the case of  significant stenosis with 
cholestasis[13]. Trying to prevent recurrent cholangitis by 
continuous antibiotic therapy, a small prospective study 
could show lower levels of  alkaline phosphatase, however, 
liver histology was not significantly improved[14]. Evidence 
favoring a continuous antibiotic therapy is not available.

Immunosuppressive and immunomodulating 
substances
Multiple immunosuppressants, such as methotrexate, ster- 
oids, cyclosporin A, azathioprine or tacrolimus, have been  
evaluated, with rather disappointing results. When addres- 
sing steroid therapy, it is important to consider possible 
IgG4-associated cholangitis or an overlap with features of  
autoimmune hepatitis, especially in younger patients. Cur- 
rent AASLD guidelines favor the use of  steroids and other  
immunosuppressants in these cases. Anti-inflammatory 
substances like infliximab or etanercept have been tested,  
but have failed to show any beneficial effect[15]. Penicilla- 
mine, with copper-chelating and immunomodulatory fun- 
ctions, had no positive effects in one prospective study[16], 
neither did cholestyramine, which failed to change progno- 
sis through reduction of  the enterohepatic circulation of  
bile acids.

Antifibrotic agents
Various antifibrotic substances have been evaluated in the 
past for all sorts of  chronic liver disease, in which treatment 
of  the underlying disease is difficult or impossible. The  
results so far have been disappointing. Interferon gamma, 
as one of  the most promising substances, failed to reverse  
fibrosis in patients with advanced liver disease caused by 
chronic hepatitis C[17]. Furthermore, pathomechanisms of   
progressive fibrosis in cholestatic liver diseases are not well  
understood, and cannot easily be adopted from other chro- 
nic liver diseases. Blocking activation of  Kupffer cells and 
consecutive cytokine release with pentoxifylline could not  
improve liver tests or symptoms in PSC patients[18]. Colchi- 
cine, though promising in various studies of  chronic liver 
diseases with improvement of  biochemical parameters, has  
not been shown to have positive effects on fibrosis progre- 
ssion in PSC patients.

On the other hand, as already mentioned earlier, Nor- 
UDCA might have a significant anti-fibrotic potency itself   
(see above). Bezafibrate is not only known to reduce alka- 
line phosphatase levels[19], but can also prevent fibrogene- 
sis through prevention of  stellate cell activation in a mu- 
rine model[20]. As silymarin is able to reduce fibrosis in bile  
duct ligated rats[21], a first clinical trial raised hope for a po- 
sitive effect in humans[22]. In summary though, a signifi- 
cant clinical effect still has to be proven for all of  these 
substances in prospective trials.

ENDOSCOPIC TREATMENT IN 
OBSTRUCTIVE DISEASE
During the natural course of  the disease, worsening of  
symptoms such as pruritus, abdominal pain, fever with 
chills, and jaundice due to insufficient biliary drainage 
can be observed. Cholestasis with consecutive cholangitis 
is often caused by dominant bile duct stenoses, which 
develop in up to 50% of  PSC patients (see also Figure 1). 
Endoscopic treatment of  these stenoses is recommended, 
especially because of  bad outcomes in patients with these  
stenoses[13,23]. Repeated endoscopic balloon dilatation has 
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been shown to be a useful technique to preserve common 
bile duct function[24] and has been established as a standard  
therapy over the past years.

FOLLOW-UP
A regular follow-up using ultrasound and measurement of  
blood parameters is recommended at least annually, due 
to the risk of  cholangiocellular carcinoma and because of  
the higher risk of  malignant gall polyps in patients with 
PSC[25]. Cholecystectomy should be performed even when 
polyps do not reach 1 cm in diameter.

CCC
Cholangiocellular carcinoma is the most lethal complica
tion in patients with PSC, and has a frequency of  up to 
20% in end-stage PSC. Diagnosis of  CCC can be difficult, 
due to negative or inconclusive sampling. This is especially 
problematic in PSC, because of  a five times higher risk 
of  developing a desmoplastic reaction in PSC-associated 
CCC, compared to idiopathic CCC. Polysomy shown in a  
FISH(fluorescent in situ hybridization)-Test could be a  
diagnostic sign of  CCC in suspected malignancy, but can´t  
be used as a screening parameter in more highly progres- 
sed PSC[26]. Furthermore, lack of  highly sensitive imaging  
methods or blood parameters make reliable early CCC dia- 
gnosis extremely difficult. Intraductal ultrasound is a pro- 
mising method to distinguish benign from malignant ste- 
noses[27]. Due to frequent multifocal tumor growth in PSC, 
local R0 resection is usually not possible. Photodynamic 
therapy, with or without surgery, is capable of  improving 
outcome[28], as well as a multimodal approach including 
chemoembolization[29] or a combination of  local and sys- 
temic chemotherapy[30]. In selected patients, transplanta- 
tion might be a therapeutic option (see below).

TRANSPLANTATION
Transplanted end-stage PSC patients show an excellent 
outcome, based on the Mayo Score[31,32]. However, choosing 

the optimal time for transplantation remains a major pro- 
blem. Listing for transplantation is based on the MELD-
Score and the appearance of  refractory bacterial cholan- 
gitis. In addition to that, sufficient screening for malignancy 
(cholangiocellular carcinoma and colonic cancer) must 
have taken place. In the case of  non-resectable CCC,  
newer therapeutic options, with neoadjuvant radioche- 
motherapy and liver transplantation can be considered, 
though only a small number of  patients qualify for this 
regimen (see also Figure 2). These patients, following a 
special protocol with explorative laparotomy and lympha- 
denectomy to exclude lymphatic metastasis, have a one 
year survival of  91 % and a five year survival of  76%[33].

CONCLUSION
Preventing disease progression remains the major problem  
in PSC patients. Based on new studies, the therapeutic use 
of  UDCA might not be beneficial for all patients. Espe- 
cially in advanced stages of  the disease, UDCA therapy at 
high doses could possibly bring with it substantial risk -  
the positive effect at lower doses has not been proven, 
and still needs to be validated. NorUDCA, with fewer 
toxic effects could be a possible option for the future, but  
further prospective studies still have to prove a positive 
effect in humans. The existence of  overlap syndromes 
should be evaluated in each patient to discover possible 
immunosuppressive therapeutic options. In case of  advan- 
ced disease, liver transplantation is the best therapeutic 
option, and is known to have an excellent outcome.
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Figure 1  Primary sclerosing cholangitis and a benign, high-grade stenosis 
in a 22-year-old man. Cholangiography shows partially bilateral intrahepatic 
ductal dilatations and irregularity consistent with primary sclerosing cholangitis, 
and a short, high-grade stenotic segment in the proximal portion of the bile duct.

Resectable

Surgery Transplantation

Mayo criteria Non-metastatic

Radiochemotherapy
Photodynamic therapy

Chemotherapy
Photodynamic therapy

Down-staging?

Non-resectable

Metastatic

Chemotherapy

Figure 2  Therapeutic algorithm in PSC and CCC[34]. Patients with resectable 
carcinoma should preferably undergo surgical therapy as a potentially curative 
approach. In advanced stages, endoscopic treatment is the first step in the 
management of the disease in order to reconstitute biliary drainage. Patients 
without metastases can undergo local treatment such as photodynamic therapy 
or radiochemotherapy. Cholangiocarcinoma is considered a contraindication for 
transplantation, but may offer a possibility for selected patients after extensive 
preoperative treatment within controlled studies. Systemic chemotherapy remains 
the only treatment option in metastatic patients.
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