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Abstract

Primary biliary cholangitis (PBC) is a chronic inflammatory cholestatic 
liver disease that can result in end-stage biliary cirrhosis and associated 
complications. Because of its characteristic autoantibody signature, 
immune-mediated biliary injury and genetic risk factors, PBC is considered 
as autoimmune liver disease, although immunosuppressive therapy is 
ineffective. Treatment strategies have therefore focused on cholestatic 
consequences and symptom burden. PBC-associated symptoms such as 
pruritus, sicca syndrome and fatigue as well as extrahepatic immune-
mediated co-morbidities, e.g. thyreopathy or rheumatoid arthritis, can 
strongly impair quality of life. The diagnosis is based on serological detection 
of elevated cholestasis parameters, especially alkaline phosphatase, and 
PBC-specific anti-mitochondrial/anti-nuclear antibodies. Liver biopsy is 
only required if PBC is suspected despite negative autoantibody diagnostic 
or to clarify liver comorbidities, such as autoimmune hepatitis or metabolic 
dysfunction-associated steatotic liver disease. The treatment goal is to 
prevent disease progression with ursodeoxycholic acid (UDCA) as approved 
standard therapy of PBC. Treatment response should be assessed latest after 
6 to 12  months of standard therapy by blood-based response criteria. In 
case of inadequate treatment response, a second line therapy with licensed 
novel PPAR agonists or off-label use of bezafibrate under continuation of 
UDCA therapy is possible for patients without decompensated cirrhosis. In 
summary, it is important to consider PBC in the differential diagnosis of 
cholestatic liver disease in order to enable early diagnosis of this rare liver 
disease and thus to create the best conditions for effective treatment and 
prevention of disease progression and complications.

Introduction

Primary biliary cholangitis is an immune-mediated, chronic cholestatic 
disease of the liver with a female predominance characterised by 
selective destruction of the small intrahepatic bile ducts resulting in non-
suppurative destructing cholangitis (Lleo A 2020). It is characterised by 
anti-mitochondrial antibodies or PBC-specific anti-nuclear antibodies, 
progressive cholestasis, and characteristic histological features (European 
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and irreversible destruction and loss of small interlobular and septal bile 
ducts with formation of a biliary fibrosis and finally cirrhosis. Genome-
wide association studies (GWAS) proofed important immunoregulatory 
pathways, such as IL-12 and IFN-γ (Hirschfield 2009, Gerussi 2021). More 
recently, a X-wide association study (XWAS) identified a risk locus on 
the X chromosome that underlines the importance of Treg cells (Asselta 
2021). Finally, epigenetic modifications of the X chromosome could lead to 
closing the missing heritability gap and shed light on the biology of female 
predisposition.

Diagnosis of PBC 

The diagnosis of PBC should be considered in the presence of elevated 
alkaline phosphatase (AP) after exclusion of obstructive (e.g. by ultrasound) 
and other causes of cholestatic liver diseases (Table 1), especially in women 
above the age of 30 who reveal a higher PBC prevalence compared to men 
(9:1 ratio) (Lu 2018). The diagnosis is confirmed if anti-mitochondrial 
antibodies (AMAs) can be detected in the presence of AP elevation. AMAs 
can be found in 90–95% of PBC patients (Vergani 2004). Approximately 
5–10% of PBC patients remain AMA negative in immunofluorescence 
technique (Kaplan 2005). In some of those patients, antibodies against 
the major M2 components (pyruvate dehydrogenase complex-E2 and 
2-oxoglutaric acid dehydrogenase complex) can be detected by ELISA or 
Western Blotting. More than 30% of PBC patients negative for AMA by 
indirect immunofluorescence technique reveal PBC-specific anti-nuclear 
antibodies (ANAs), including sp-100 and gp-210 (Vergani 2004; Hirschfield 
2008). Therefore, in case of AMA-negativity, detection of PBC-specific 
ANAs by ELISA and immunofluorescence is recommended. 

If PBC is suspected in patients negative for AMAs and PBC-specific 
ANAs, liver biopsy should be performed. PBC is histologically characterised 
by chronic, non-suppurative cholangitis and destruction of interlobular bile 
ducts. In addition, epithelioid granuloma can be observed. Inflammatory 
bile duct damage can result in ductopenia and collagen deposition (fibrosis 
development) which can be divided into four disease stages according to 
Ludwig and Scheuer (Ludwig 1978, Scheuer 1998). The four-stage histological 
model according to Nakanuma et al. considers cholestasis and bile duct 
loss in addition to fibrosis and might be of higher prognostic relevance 
compared to the classical PBC-staging (Nakanuma 2010). 

The diagnosis PBC is confirmed when two of the three criteria – AP 
elevation, presence of AMAs or PBC-specific ANAs and histological 
characteristics of PBC – are met (Lindor 2019).

Association for the Study of the Liver 2017). Untreated, PBC can progress 
from lymphocytic cholangitis and progressive ductopenia to biliary 
cirrhosis (Lleo A 2020). In 2016, the term “primary biliary cirrhosis” was 
replaced by “primary biliary cholangitis” as currently most patients never 
develop cirrhosis anymore, as the cirrhosis stigmatised many patients, and 
caused association with alcohol consumption. The acronym PBC, however, 
remains unchanged (Beuers 2015). 

The prevalence of PBC varies regionally and ranges between 1.9 and 
roughly 40 per 100,000 inhabitants (Liu 2010, Selmi 2011, Younossi 2019). 
The age at diagnosis is usually around the 5th decade of life, although cases 
have been described as early as the 2nd decade of life. In 90% of cases women 
are affected by the disease (Lu 2018). It is estimated that 0.5% of the normal 
population is AMA positive (Mattalia 1998). In a French prospective study, 
the 5-year PBC incidence rate for patients with positive AMA detection and 
normal AP was 16% (Dahlqvist 2017). The majority of these patients with a 
later diagnosis of PBC were women (89%) and the median age of diagnosis 
was 62  years. In another European long-term follow-up study in patients 
with AMA detection without further laboratory evidence of PBC at baseline, 
only about 10% developed PBC at follow-up > 6 years (Zandanell 2020). The 
probability of developing PBC was even lower in a retrospective Chinese 
study, with a 7.8% 5-year PBC incidence rate in patients with a positive AMA 
titer and no evidence of liver disease at the time of AMA detection (Duan W 
2022).

Pathophysiology

The pathophysiology of primary biliary cholangitis is still not fully 
understood. It is believed that multiple endogenous and exogenous factors 
mutually interact and synergistically promote the initiation and progression 
of primary biliary cholangitis. The clinical observation of a broad array of 
immune-mediated phenomena suggests the disease to be of autoimmune 
aetiology. Still, the question remains whether pathophysiological 
alterations within and damage of the small intrahepatic biliary epithelial 
cells (BECs), such as dysfunction of the protective biliary bicarbonate-rich 
umbrella, cause a subsequent immune reaction or whether a direct immune 
attack, e.g. due to a molecular mimicry following an infection, results in the 
non-suppurative destructive cholangitis. A loss of immune tolerance to the 
E2 subunit of pyruvate dehydrogenase complex (PDC-E2), that is located on 
the inner membrane of mitochondria, results in a multi-lineage immune 
response. Despite the ubiquitous presence of mitochondria, selectively 
BECs within the small intrahepatic bile ducts are attacked by the immune 
system. Without therapy, this immune reaction results in a progressive 
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Table 1. Differential Diagnoses of Cholestatic Liver Diseases 

1) Cholestatic Liver Diseases

Primary biliary cholangitis

Primary / secondary sclerosing cholangitis

IgG4-related cholangiopathy

Drug-/toxin-induced cholestasis 

Viral cholangitis (e.g. CMV, HIV)

Obstructive cholangiopathy (e.g. bile duct stones, intra-/extra-hepatic malignancies) 

Ductal plate malformation (e.g. Caroli syndrome)

Vanishing-bile-duct syndrome

Ischemic type biliary lesion (e.g. after liver transplantation)

Cystic fibrosis-associated cholangiopathy

Intrahepatic cholestasis of pregnancy 

Hereditary cholestasis syndromes (e.g. FIC1-, BSEP- or MDR3-deficiency), Alagille 
syndrome, erythropoetic protoporphyria

Sarcoidosis, storage diseases, amyloidosis

Nodular regenerative hyperplasia

Extrahepatic immune-mediated diseases in PBC

PBC patients reveal an increased risk for the development of 
extrahepatic immune-mediated diseases (Chalifoux 2017, Efe 2021, Floreani 
2018, Gershwin 2005), such as Sjögren’s syndrome, Raynaud syndrome 
or systemic sclerosis/CREST (calcinosis, Raynaud’s phenomenon, 
oesophageal dysmotility, sclerodactyly and teleangectasia) syndrome, as 
well as rheumatoid arthritis and autoimmune thyroid diseases, especially 
Hashimoto thyroiditis (Table 2).

Table 2.

2) Immune-mediated co-morbidities associated with PBC

Sjögren’s Syndrome

Autoimmune Thyreoiditis

Rheumatoid Arthritis

Systemic sclerosis / CREST syndrome

Raynaud Syndrome

PBC-associated symptoms 

Although PBC can be asymptomatic, a substantial proportion of patients 
develop symptoms, usually between 2 and 4  years following diagnosis 
(Roll 1983). The classical symptoms of PBC are fatigue, pruritus, and sicca 
syndrome, which affect more than 50% of patients (Hegade 2019, Mang 
1997, Cauch-Dudek K 1998). 

Fatigue can strongly impair quality of life and is not related to severity 
of liver disease with the exception of end-stage liver disease and associated 
hepatic encephalopathy (Poupon 2004; Huet 2000). Further causes of 
fatigue should be excluded, such as hypothyroidism, anaemia, coeliac 
disease, depression, nighttime pruritus, and sleep disturbance.

Pruritus represents a characteristic cholestatic symptom in PBC, which 
can occur at any disease stage and can dramatically impair quality of life 
(Beuers 2014). Patients with a ductopenic course of the disease being at risk 
for advanced disease progression are especially affected by severe pruritus 
(Vleggaar 2001). With respect to the increased risk of gall stones and 
associated complications in PBC, bile duct obstruction must be excluded 
(e.g. by ultrasound) as cause of pruritus.

Sicca symptoms, including dry eyes and / or mouth are typical signs 
in PBC and can reduce quality of life (Fox 2008). Most PBC patients have 
sicca-like symptoms without fulfillment of the characteristics of a primary 
Sjögren’s Syndrome. Enlargement of the parotid gland is, however, 
indicative of primary Sjögren’s Syndrome and should be further clarified. 

As in other cholestatic liver diseases, hyperlipidaemia can also be 
observed in PBC and can be associated with xanthomas and xanthelasma. 
Increased levels of LDL cholesterol (mainly composed of non-artherogenic 
lipoprotein X) are usually not related with an increased cardiovascular risk 
in PBC patients if other further risk factors, such as arterial hypertension, 
diabetes mellitus, smoking or familial risk are excluded (Jahn 1985). In 
PBC patients with concomitant cardiovascular risk factors, however, 
lipid diagnostic and risk-adapted treatment of hyperlipidaemia are 
recommended (Cash 2013).

PBC patients have an increased risk of osteopenia and osteoporosis 
compared to age- and sex-matched controls, which can further negatively 
impact quality of life due to bone and joint alterations and associated pain 
(Menon 2001). Bone mineral density testing is therefore recommended at 
diagnosis and in regular follow-up intervals according to the individual 
risk (Lindor 2019). Musculoskeletal changes and associated discomfort can 
also be caused by rheumatologic comorbidities in PBC, which have to be 
considered in the diagnostic approach (Table 2).
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Risk stratification of PBC patients by liver 
stiffness measurement

In addition to blood-based parameters and scores, liver stiffness 
measurement is useful for risk stratification of PBC patients. Initially, a cut-
off value of > 9.6 kPa could be identified for liver stiffness measurement by 
vibration-controlled transient elastography (VCTE) in PBC patients, which 
was associated with an increased risk for liver decompensation, mortality 
or need for liver transplantation (Corpechot 2012). A multicentre PBC study 
identified a similar VCTE cut-off value (10.2 kPa) for the prediction of liver 
decompensation independently from treatment response and GLOBE score 
(Osman 2021). A recent guideline from the European Association for the 
Study of the Liver (EASL) therefore recommends VCTE for risk stratification 
in PBC and suggests a threshold of 10 kPa for prediction of advanced fibrosis 
in PBC (EASL 2021). A further multicentre study identified a low (8  kPa) 
and a high (15  kPa) VCTE threshold for risk stratification of PBC patients 
in terms of low or high risk of developing clinical outcomes such as liver-
related complications, liver transplantation or death (Corpechot 2022). Of 
note, body mass index and liver biochemistry did not affect liver stiffness 
measurement in PBC (Cristoferi 2021). Liver stiffness measurement 
therefore represents a reliable method for monitoring of PBC progression 
and further improved risk stratification in addition to GLOBE score or 
criteria of treatment response (Paris-II) (Corpechot 2012, Corpechot 2022). 

Hepatocellular carcinoma risk and surveillance 
in PBC

PBC patients with liver cirrhosis have an increased risk for developing 
hepatocellular carcinoma (HCC), although the general risk is lower 
compared to end-stage liver diseases of other etiologies such as chronic 
hepatitis B or C virus infection (Natarajan 2021, Lindor 2019). In addition 
to progressed fibrosis, male sex, and inadequate treatment response have 
been identified as risk factors for HCC development in PBC. Surveillance 
with regular (bi-annual) imaging modalities and alpha fetoprotein (AFP) is 
recommended in international guidelines for patients with liver cirrhosis 
independently of aetiology and was associated with better clinical outcome 
of PBC patients who developed HCC (Lindor 2019, Bitzer 2023, Trivedi 2014, 
Silveira 2008). 

Risk factors of PBC progression and prognosis

Several risk factors are associated with disease progression and a higher 
risk of mortality or need for liver transplantation in PBC. For instance, 
younger age (< 50 years) at diagnosis of PBC is related with an unfavourable 
prognosis (Carbone 2013). Whereas AMA levels are not of prognostic 
relevance, detection of PBC-specific ANAs such as gp210 antibodies are 
associated with faster disease progression (Nakamura 2007), in particular 
in patients with an inadequate response to UDCA (Haldar 2021). 

The efficacy of the standard therapy (UDCA) on disease progression has 
been proven by several placebo-controlled and long-term observational 
studies (Leuschner 1989, Poupon 1994, Poupon 1997, Corpechot 2000). A 
meta-analysis of the global PBC study group including 4845 PBC patients 
demonstrated that UDCA-treated patients reveal a significant better 
transplantation-free survival compared to untreated PBC patients (Lammers 
2014). Patients with insufficient response to UDCA therapy, who does not 
fulfill biochemical response criteria (e.g. Paris-II criteria: AP and AST < 1.5-
fold upper limit of normal and normal bilirubin after 12  month of UDCA 
treatment) have a worse prognosis compared to patients with treatment 
response (Corpechot 2011). Furthermore, transplantation-free survival of 
patients with early PBC responding to UDCA therapy is comparable with a 
healthy control population (Corpechot 2011, Pares 2006).

In PBC patients who received a liver biopsy, fibrosis stage and ductopenia 
(> 50% bile duct loss) are of prognostic relevance. Importantly, PBC patients 
with histologically progressed liver fibrosis (F3/F4) reveal a reduced 
transplantation-free survival independent of treatment response (Kumagi 
2010, Murillo Perez 2019). 

Prognostic scores from the UK PBC Research Group or the Global PBC 
Study Group (GLOBE score) can be used to estimate the individual risk 
of disease progression and the development of associated complications 
(Lammers 2015, Carbone 2016). These scores consider the disease stage 
(alkaline phosphatase, albumin, bilirubin and platelet count) as well as 
age at diagnosis as important risk factors (Gatselis 2020, Carbone 2013). A 
GLOBE score > 0.30 after one year of standard therapy is associated with a 
significant shorter transplantation-free survival of PBC patients compared 
to healthy individuals (Lammers 2015). In multicentre PBC cohorts, it could 
also be demonstrated that patients who achieved normalisation of AP 
or low-normal bilirubin levels (≤  0.6-fold of upper limit of normal range) 
on standard therapy had significantly higher survival rates compared 
to patients with AP or bilirubin levels above this threshold (Murillo 
Perez 2020). Thus, at least in younger patients or those with risk factors 
normalisation of laboratory parameters is the novel, optimal treatment 
goal.
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ago (Harms 2019).
The treatment response to UDCA is usually assessed after 6 or 12 months 

at the latest. Biochemical parameters are used as surrogate markers to 
define the treatment response, in particular alkaline phosphatase (AP), 
total bilirubin and transaminases (EASL 2017). They are part of several 
dichotomous criteria for UDCA response (e.g. Barcelona, Paris I or Paris 
II criteria) (Pares 2006, Corpechot 2008, Corpechot 2011) or continuous 
scoring systems (e.g. GLOBE score) (Lammers 2015), which were developed 
to define an inadequate UDCA response. Depending on the response 
criteria used, up to 30–40% of UDCA-treated patients have an inadequate 
response to treatment. These patients have an increased risk of developing 
liver cirrhosis (Carey 2015, EASL 2017). However, which response criteria 
best define an inadequate UDCA response and should be applied in 
everyday clinical practice is left open in the guidelines (Jones 2022). This 
heterogeneity can lead to uncertainties that make it difficult to identify 
patients at risk of disease progression. Correct risk stratification can also be 
difficult if the surrogate markers are in the borderline range between "low" 
and "high" risk of progression (Jones 2022). More recent data indicate that 
a response to first-line UDCA therapy can be defined even more narrowly: 
patients who achieve a low-normal bilirubin value of ≤  0.6x  ULN (upper 
limit of normal), or a normal-value AP (≤  1x  ULN) under UDCA therapy, 
have the lowest risk of liver transplantation or death after 10 years (Murillo 
Perez 2020). A rule of thumb can be derived from this, which should be 
easier to apply for risk stratification in everyday clinical practice (Figure 1): 
According to this, normalisation of AP and bilirubin should be aimed for 
under UDCA (Murillo Perez 2020). If this aim is not achieved with UDCA, 
there are below standing second-line treatment options available (Figure 1).

Therapeutic options in PBC

First-line therapy

The drug of choice for slowing the progression of the disease is consistent 
drug therapy of PBC with the bile acid ursodeoxycholic acid (UDCA). Thus, 
UDCA is the recommended first-line therapy in all patients diagnosed with 
PBC. All patients should receive a dosage of 13-15 mg/kg body weight/day that 
should be titrated and divided into two daily doses at least during the first 
three months of therapy. According to current knowledge, lifelong therapy 
is indicated. UDCA is a physiological bile acid that accounts for up to 3% of 
the bile acid pool in healthy individuals. Oral supplementation will increase 
this proportion to around 50% (Beuers 2006). As an endogenous substance, 
UDCA is very well tolerated. Occasionally an increased stool frequency can 
occur, especially at the start of therapy, which is why a gradual dosage is 
recommended. Other side effects are rare and are generally due to additives 
in the drug. A change of preparation can therefore be tried in the event of 
intolerance. The mere detection of AMA, sp100 or gp210 in the absence of 
increased cholestasis parameters does not justify therapy. 

Several placebo-controlled studies underline the efficacy of UDCA in 
patients with PBC (Poupon 1991, Poupon 1994, Poupon 1997, Lindor 1996, 
Lammert 2014). Prognostically important laboratory parameters such as 
AP, AST and bilirubin improved in these studies. Liver histology was also 
positively influenced and histological progression was delayed (Angulo 
1999), while a smaller placebo-controlled study was unable to demonstrate 
any histological effects of UDCA treatment in PBC patients after 2 years 
(Batts 1996). In patients with advanced PBC, transplant-free survival 
improved (Angulo 1999). Patients with early-stage disease and a good 
response to UDCA did not differ in transplant-free survival from a healthy 
control population (Pares 2006, Corpechot 2011). The number needed to treat 
(NNT) without or with cirrhosis to avoid liver transplantation or death with 
UDCA is only 20 and 4, respectively. In patients with an AP above 4 times 
the norm, the NNT is 5 (Harms 2020). Long-term studies have demonstrated 
that this first-line treatment standard leads to a significant improvement in 
the prognosis of patients with PBC (EASL 2017). The proportion of patients 
requiring a PBC-related liver transplant fell from 20% in 1986 to 4% in 2015 
compared to other indications for a liver transplant. The largest proportion 
of the decline took place from 1986 to 1996, after which the number of PBC 
patients receiving liver transplants remained largely stable (Harms 2019). 
This indicates a relevant group of patients in whom it is not possible to 
prevent advanced liver disease or in whom PBC was only diagnosed in 
the context of decompensation of liver cirrhosis. PBC patients requiring 
transplantation tend to be marginally older (56 vs. 54 years) than 30 years 



10 1113.  Primary biliary cholangiti13.  Primary biliary cholangiti

open extension phase (POISE LTSE) (Trauner 2019). The primary combined 
endpoint of the POISE study was defined as biochemical response with 
an AP <  1.67x  ULN, an AP reduction of at least 15% and normalisation of 
total bilirubin (Nevens 2016). The proportion of patients who achieved the 
primary combined endpoint after 12 months with OCA was 46% (5-10 mg/
day) and 47% (10 mg/day), respectively, compared to 10% in the placebo 
arm (Nevens 2016). The treatment response was maintained even after 
72 months of long-term treatment with OCA (Nevens 2019). The proportion 
of patients reaching the primary endpoint increased to over 50 % and led to 
significant, sustained reductions in AP, GGT and transaminases (ALT, AST). 
Bilirubin levels remained stable over 6  years. Liver stiffness stabilised in 
all subgroups of patients in the same period and there were no new safety 
signals with OCA therapy. Treatment discontinuation due to pruritus 
occurred in only 4% of patients during the extension phase (Nevens 2019, 
Trauner 2019). Finally, in a subgroup of patients (n=16) in whom paired liver 
biopsies were available (before the start of the double-blind study and after 
approximately 3 years of OCA therapy) collagen morphometry was clearly 
indicated to be improved in a post-hoc analysis (Bowlus 2020).

There are also real-world studies in international patient cohorts 
underlining the efficacy and safety of OCA (Roberts 2020, D`Amato 2021, 
Abbas N 2023). In addition, a recently published comparative analysis also 
provided important evidence for the improvement of clinical endpoints 
under OCA: using the propensity matching method, OCA-treated patients 
from the POISE study (6-year follow-up) were compared with UDCA-treated 
patients from two real-world cohorts. In the cross-study comparison, 
treatment with OCA resulted in significantly superior transplant-free 
survival (HR [hazard ratio]: 0.29 [95% CI: 0.10–0.83] for POISE vs. global PBC 
and HR: 0.30 [95% CI: 0.12–0.75] for POISE vs. UK PBC) (Murillo Perez 2022).

The FDA has recommended a contraindication in decompensated liver 
cirrhosis and also in compensated liver cirrhosis with signs of portal 
hypertension. These recommendations are based on case reports of acute 
liver failure, presumably as a result of an OCA overdose (Eaton 2020). In June 
2024, EMA recommended revoking conditional marketing authorisation 
of OCA as the benefits would no longer outweigh its risks. This decision is 
based on the results of the COBALT study (Phase 3b; OCA vs. placebo over 8 
years), which did not show significant differences in the primary composite 
endpoint, i.e. time to death, liver transplant, MELD score ≥ 15 or hepatic 
decompensation, between the treatment groups. However, it should be 
mentioned that many drop-outs and therapeutic switches of patients in the 
placebo group due to insufficient treatment response and ethical reasons 
confounded the results (Jones 2024, Kowdley 2022). In November 2024, 
OCA finally lost its conditional marketing authorisation in the European 
Union. 

Figure 1.  Management of PBC patients according to  standard therapy response.  NIT, non-
invasive test; VCTE, vibration-controlled transient elastography; AP, alkaline phosphatase; 
ALT, alanine aminotransferase; AST, aspartate aminotransferase; ULN, upper limit of normal.

Second-line therapy

In 2016, obeticholic acid (OCA) was approved as second-line therapy 
in combination with UDCA for patients with PBC who do not respond 
adequately to UDCA, or – clinically necessary in only a few cases – as 
monotherapy in cases of UDCA intolerance (Nevens 2016). OCA is a 
semisynthetic bile acid that represents the first highly selective and 
high-affinity first-in-class agonist of the nuclear farnesoid X receptor 
(FXR). It exhibits anti-cholestatic, anti-inflammatory, anti-fibrotic and 
hepatoprotective properties (Forman 1995, Gadaleta 2011). The clinical data 
on OCA is very extensive and includes 2 dose-finding studies (Hirschfield 
2015; Kowdley 2018), a phase 3 study (POISE) (Nevens 2016) plus data from an 
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baseline, and normal total bilirubin levels at week  52) in 51% of patients 
compared to 4% in the placebo arm. Fifteen percent of elafibranor-treated 
patients achieved AP normalisation (Kowdley 2024). In October 2024, 
elafibranor received conditional marketing authorisation in the European 
Union for the treatment of PBC patients insufficiently responding to UDCA 
therapy. The selective PPARδ agonist seladelpar achieved at a daily dose of 
10 mg the same primary endpoint (month 12) in 61.7% compared to 20% in 
the placebo arm. Seladelpar (10 mg/day) resulted in AP normalisation in 
25% of patients compared to 0% in the placebo group (Hirschfield 2024). 
Furthermore, the benefit of pruritus improvement seems stronger under 
seladelpar therapy compared to elafibranor. European Union marketing 
authorisation of seladelpar for second line treatment of PBC was granted 
February 2025. Data on the phase 3 study of the PPARα/γ agonist 
saroglitazar have not been published to date. These new therapeutic options 
will significantly diversify the treatment options for PBC patients in the 
future. In addition to the laboratory response, effective symptom control 
will move into the focus of future therapeutic developments. 

Extrahepatic manifestations and quality of life

Around 60% of patients are discovered as a result of abnormal laboratory 
findings and are often still asymptomatic at the time of diagnosis. 
According to a larger cohort analysis (n = 770) from England, however, the 
prognosis of PBC is not better if the patients are symptom-free at the time 
of diagnosis. In addition, patients almost invariably become symptomatic 
with increasing disease duration, with around 95% becoming symptomatic 
after 20 years (Prince 2004). In PBC, the severity of the clinical symptoms 
does not correlate with the stage of the underlying disease. Treatment with 
UDCA generally does not improve the symptoms of pruritus, fatigue and 
sicca syndrome (EASL 2017; Hirschfield 2018). 

Patients with PBC often suffer from a wide range of different symptoms. 
Extrahepatic manifestations can lead to a significant reduction in quality 
of life (Mells 2013). The most common primary extrahepatic symptoms 
of PBC include fatigue and pruritus. The world's largest PBC patient 
cohort on symptom burden to date is the UK-PBC National Study Cohort 
with 2353  patients. Fatigue and symptoms of social dysfunction were 
independently associated with reduced quality of life (Mells 2013). The 
younger the patients were, the more their quality of life was impaired 
(Dyson 2016). In a study on the perception of quality of life, female patients 
with PBC rated their quality of life even lower than female patients with type 
II diabetes mellitus (Untas 2015). Even stronger, PBC patients with severe 
pruritus had a comparable EQ-5D quality of life measure compared to severe 

Fibrates are nuclear peroxisome proliferator activated receptor (PPAR) 
agonists that are approved for the treatment of hyperlipidaemia. A meta-
analysis of phase 2 studies and several cohort studies indicated that a 
combination therapy of fenofibrate or bezafibrate and UDCA significantly 
reduced biochemical markers such as AP and serum bilirubin in patients 
with an inadequate response to UDCA (Honda 2013, Honda 2019, Grigorian 
2015, Tanaka 2015). In the BEZURSO trial, a randomised phase 3 study, 
100 patients who had not adequately responded to UDCA therapy according 
to the Paris II criteria were treated either with a combination of 400  mg 
bezafibrate per day and UDCA or with UDCA and placebo. The endpoint of 
normal AST, ALT, AP, modified prothrombin time and normal bilirubin was 
achieved in 31% of patients in the bezafibrate group compared to 0% in the 
placebo group. Two thirds of the bezafibrate-treated patients exhibited a 
complete normalisation of their AP values. Furthermore, a decrease in liver 
stiffness and some benefit in pruritus were observed (Corpechot C 2018). In 
a Japanese cohort, transplant-free survival also improved with bezafibrate 
(Tanaka A 2021). A smaller, non-randomised study reported that additional 
fibrate therapy in PBC patients with an inadequate response to UDCA can 
reduce the risk of developing liver cirrhosis or liver decompensation (Chung 
2019). In addition to the low costs, the anti-pruritogenic effect of bezafibrate 
speaks for its use. However, fibrates are not approved for PBC therapy. 

Side effects of fibrates include myalgia, gastrointestinal complaints, and 
increase in retention parameters; hepatotoxicity was observed in 6–10% of 
cases, some of which required steroid therapy (Corpechot 2018, Abbas N 
2023). Appropriate monitoring under bezafibrate is therefore necessary. 
Furthermore, bezafibrate should be applied with caution in patients 
with advanced disease stages and is not recommended in cases of portal 
hypertension, decompensated liver cirrhosis, or impaired renal function. 

There are few but promising data on the possible additive effect of 
triple therapy with UDCA, OCA and fibrates in PBC patients who have not 
responded adequately to second-line therapy (UDCA+OCA or UDCA+fibrate) 
(Smets 2021, Soret 2021, Reig 2021). First data from two randomised, 
placebo-controlled, phase 2, dose-finding studies have further indicated 
the stronger anti-cholestatic benefit for directly combining obeticholic acid 
plus bezafibrate (Hejda 2023, Levy 2023a). Larger phase 3 trials and clinical 
end point studies are warranted to support such an approach in the real-
life setting. However, it remains unclear whether OCA will receive a new 
marketing authorisation for this application.

Currently, there are three further PPAR agonists, elafibranor, seladelpar, 
and saroglitazar being investigated as second line therapy in combination 
with UDCA in large, randomised, placebo-controlled phase 3 studies. The 
PPARα/δ agonist elafibranor at a daily dose of 80 mg achieved the primary 
endpoint (defined as an AP <  1.67x  ULN, with a reduction of ≥  15% from 
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systemic treatment options mentioned below are approved for cholestatic 
pruritus. 

The side effect profile is considered favourable with adequate patient 
education, but the antipruritic efficacy of cholestyramine has only been 
investigated in small, uncontrolled studies (EASL 2017, Düll 2022). The 
recommended dose ranges from 4–16  g/d, 2-4 hours before or after other 
medications (EASL 2017). Patients should be carefully informed about 
possible interactions of the exchange resin with other drugs taken at the same 
time such as UDCA, digitoxin, oral anticoagulants and fat-soluble vitamins. 
As an alternative first-line off-label therapy, bezafibrate is recommended at 
a dose of 400 mg/day. The antipruritic efficacy of bezafibrate was underlined 
in the randomised, placebo-controlled study FITCH, in which 45% of the 
study participants achieved at least a 50% reduction in pruritus intensity 
within 3 weeks (de Vries 2021). Further case series also reported beneficial 
effects of bezafibrate on pruritus (Reig 2018) and in the BEZURSO-Trial 
bezafibrate had a trend towards improved pruritus albeit the baseline itch 
intensity was low with a NRS of 1 (Corpechot 2018). For potential adverse 
events see paragraph on second-line therapies. 

If cholestyramine and/or bezafibrate is not tolerated or ineffective 
after two to four weeks, the anti-tuberculosis antibiotic and PXR-agonist 
rifampicin is considered as second-line therapy. The antipruritic efficacy 
of rifampicin was demonstrated in 4 prospective, randomised and placebo-
controlled studies and confirmed by meta-analyses (EASL 2017, Tandon 
2007). In most cases, low doses of 150–300 mg/day are sufficient for effective 
relief of pruritus. There are also increased interaction risks with rifampicin, 
e.g. with oral anticoagulants, oral contraceptives or antiepileptics. In a large 
real-life cohort of over 100 patients, treatment-induced hepatitis with liver 
dysfunction was observed in 5% of patients, indicating that transaminases 
should be monitored after 2, 6 and 12 weeks after start of therapy or dose 
modifications (Webb 2018). Patients should also be made aware of an 
orange-reddish discoloration of the urine and tear fluid.

Further anti-pruritic treatment options are the orally available 
opioid receptor antagonist naltrexone that was associated with moderate 
antipruritic effects in pruritus in randomised controlled trials and case 
reports (EASL 2017, Düll 2022). However, to avoid opioid withdrawal-like 
symptoms, naltrexone should be dosed gradually up to a dose of 50–100 mg/
day. In particular for hospitalised patients or patients with decompensated 
liver cirrhosis, intravenous naloxone (0.002–0.2 μg/kg bw/min) represents 
a suitable alternative (Ständer 2022). An antipruritic effect has also being 
discussed for anticonvulsants such as gabapentin and pregabalin. They are 
preferably recommended for nephrogenic and neuropathic pruritus, but 
can also be considered for pruritus of other origins according to guideline 
recommendations (EASL 2017, Ständer 2022, Düll 2022). Selective serotonin 

Parkinsoǹ s Disease (Smith 2025). Against this background, the European 
guideline on the diagnosis and treatment management of patients with PBC 
emphasises the importance of clinical symptoms. It recommends an "active 
evaluation" and "active management of PBC-associated symptoms", namely 
pruritus, fatigue, sicca symptoms, bone changes and comorbid autoimmune 
diseases (EASL 2017). 

Pruritus

For many patients, pruritus is particularly agonising and significantly 
impairs their quality of life (EASL 2017; Düll 2019). Pruritus is considered 
chronic if it persists for longer than 6 weeks. In the largest collection of data 
to date on cholestatic pruritus in 2194 PBC patients, 73% of patients reported 
pruritus at some point during the course of the disease and 34% reported 
chronic persistent pruritus. At the onset of PBC, pruritus was already 
moderate to severe in 28% of patients. However, almost half of the patients 
with severe pruritus had not yet received a single guideline-oriented drug 
therapy (Hegade 2019). 

With increasing duration, pruritus persists independently of the 
underlying disease and acquires independent disease value as chronic 
pruritus. Cholestatic pruritus is often characterised by a circadian rhythm 
and increases significantly at night and in warm weather. Women often 
experience an increase in symptoms depending on their menstrual 
cycle, during late pregnancy or under hormone replacement therapy. The 
extremities are most frequently affected, especially the palms of the hands 
and soles of the feet (Beuers 2014). Severe courses restrict everyday activities, 
lead to a lack of sleep and thus to an increase in existing fatigue. This leads 
to adjustment, anxiety and depressive disorders, and even suicide (Tajiri 
2017; Ständer 2022). In practice, regular recording of the symptom using a 
numerical rating scale (NRS) or verbal rating scale (VRS) is recommended 
for the assessment of the course (Ständer 2013). The psychological burden 
of pruritus should not be underestimated. Patients should therefore be 
specifically asked about their quality of life and sleep. 

Current guidelines recommend a structured approach to pruritus 
management in stages. As a first step, patients are advised on basic 
therapeutic measures with moisturising and hydrating skin care products. 
Potential ingredients include urea, menthol, camphor, lidocaine, polidocanol 
or calcineurin inhibitors (off-label use). Topical therapy can be used alone 
or in combination with systemic therapies and/or UV phototherapy. 
Antihistamines are not recommended as a specific therapy, even though 
they can occasionally have non-specific antipruritic effects (EASL 2017). 
With the exception of the anion exchange resin cholestyramine, none of the 
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reuptake inhibitors (SSRIs) such as sertraline (50-100 mg/day) are used 
empirically in patients in whom previous treatment attempts have failed: 
The available evidence on the efficacy of sertraline in cholestatic pruritus 
is limited to small individual studies (Browning 2003, Mayo 2007). The 
tetracyclic antidepressant mirtazapine (7.5–30  mg/day) with additional 
H1-antihistaminergic and serotonin-antagonistic effects is not listed in 
the European PBC guideline, but has been described as antipruritic in 
case series in cholestasis (Davis 2003). Mirtazapine can therefore be used 
as further off-label use option in the evening at doses from 7.5-30 mg/day 
(Ständer 2022).

Novel anti-pruritic therapeutic approaches that are currently 
investigated in phase 2 and 3 randomised placebo-controlled trials in PBC 
are ileal bile acid transporter (IBAT) inhibitors (Levy 2023b), Mas-related 
G protein-coupled receptor (MRGPR) X4 antagonists and κ-opioid receptor 
(KOR) agonists (Fishbane 2020, Düll 2022).

Invasive, experimental approaches that have been published in case 
reports also include extracorporeal albumin dialysis, plasmapheresis and 
biliary drainage using a nasobiliary tube. Case reports also describe positive 
effects of physical therapy measures such as UV phototherapy (UVA, UVB) 
or bright light therapy (EASL 2017, Ständer 2022, Düll 2022). 

Fatigue

Fatigue also occurs regardless of the severity of the liver disease and can 
significantly impair the quality of life of patients with PBC. More than half of 
patients with PBC report fatigue, 20% of which is severe (EASL 2017). Fatigue 
should not be confused with chronic fatigue syndrome (CFS) that refers 
to a feeling of persistent exhaustion, the inability to cope with everyday 
activities and reduced mental and physical performance. Other internal 
causes such as hypothyroidism, anaemia, celiac disease, and heart failure 
or medication side effects such as antihistamines and beta blockers should 
be considered in the differential diagnosis. Severe, especially nocturnal 
pruritus with sleep disturbances can also contribute significantly to 
fatigue. Successful relief of nocturnal pruritus also improves the symptoms 
of fatigue. The exact pathomechanisms of this complex syndrome with 
peripheral and central components are not yet understood (EASL 2017).

There are still no specific or approved intervention options available. 
There is also no evidence that treating the underlying disease with UDCA 
improves fatigue. In particularly severe cases, treatment with the centrally 
acting sympathomimetic modafenil, which is approved for the treatment 
of narcolepsy, may be considered (EASL 2017). However, treatment 
with modafenil in patients with PBC-associated fatigue exhibited no 

demonstrable benefit over placebo in a randomised, double-blind study 
(Silveira 2017). Fatigue is not an indication for liver transplantation, as, 
unlike pruritus, fatigue is usually not significantly improved. Patients can 
benefit from a structured, multidisciplinary and integrated approach to 
improve quality of life (including fatigue) (Jones 2008) as well as learning 
coping strategies and avoiding social isolation (EASL 2017). Novel treatment 
approaches may include the blockade of NADPH oxidase 1/4 inhibitors as 
a post-hoc analysis of a phase 2 study using setanaxib in PBC indicated a 
benefit in patients with moderate to severe fatigue (Jones 2023).

Sicca symptoms

Patients with PBC often complain of sicca symptoms. The dryness can 
affect almost all mucous membranes, most frequently in the eye and/or 
mouth area. Keratoconjunctivitis sicca is treated symptomatically with 
tear substitutes and, in the case of refractory symptoms, additionally 
with eye drops containing parasympathomimetics such as pilocarpine or 
cevimeline. Pronounced dry mouth (xerostomia) leads to problems with 
prolonged speaking and chewing. Due to the increased risk of tooth decay, 
which is around twice as prevalent as in the general population, those 
affected should be encouraged to pay more attention to oral hygiene. In 
addition, the risk of oral candidiasis is 10fold higher in this patient group 
(EASL 2017). Mouth sprays containing carmellose can provide subjective 
relief, while chewing gum and lozenges stimulate saliva production. 
Vaginal moisturisers are available for women with vaginal sicca syndrome 
– however, local hormone-containing substances should only be prescribed 
in consultation with a gynecologist (EASL 2017).

Bone health: osteopenia and osteoporosis

The majority of patients with PBC have reduced bone density (Hirschfield 
2018). In a Spanish study (185  women with PBC), the prevalence of 
osteoporosis (T-score: -2.5) in the lumbar spine was 30.6% compared to 11.2 
% in an age-matched healthy control population. Overall, 37% of patients 
with PBC had developed osteoporosis (Guanabens 2010). Furthermore, an 
increased rate of bone fractures was observed with elafibranor (6%) and 
seladelpar (4%) compared to 0% in the placebo groups (see FDA prescribing 
information for elafibranor and seladelpar 2024). The European PBC 
guideline recommends considering the risk of osteoporosis in all PBC 
patients (EASL 2017). To this end, osteodensitometry should be performed 
at the time of diagnosis. Depending on the extent of the cholestasis and 
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the individual risk profile, this should be repeated approximately every 
1–5 years (EASL 2017). In patients with normal nutritional status and lack 
of features of calcium malabsorption calcium supplementation is not 
recommended (EASL 2017). Nevertheless, care should be taken to ensure 
sufficient calcium intake (1000 mg/day). In the absence of contraindications 
(e.g. history of kidney stones), primary prophylactic substitution with 
25-OH vitamin D3 (1000  IU/day) or 20̀ 000  IU/every second week can be 
given to increase the success of the intake and to achieve normal vitamin D 
levels in serum (Lindor 2019). For the treatment of osteoporosis, reference is 
made to corresponding guidelines. In case of intolerance to anti-resorptive 
bisphosphonate therapy, the involvement of osteoporosis specialists is 
recommended (Hirschfield 2018).

Cholestasis and nutritional advice

In the case of pronounced PBC-associated cholestasis, the risk of 
malabsorption of lipids and fat-soluble vitamins increases (EASL 2017). 
However, a manifest deficiency of fat-soluble vitamins is not commonly 
observed. Nevertheless, a significant number of patients with PBC exhibit 
reduced 25-OH vitamin D3 levels. Supplementation of fat-soluble vitamins 
should therefore be done on an individual basis (EASL 2017). Parenteral 
vitamin K supplementation may be considered in cases of impaired 
coagulation prior to surgery (EASL 2017).

The hypercholesterolaemia that regularly occurs in patients with PBC 
does not generally require treatment. The underlying mechanisms in PBC 
appear to differ from other cardiovascular risk diseases as lipoprotein 
X (LpX) is typically increased. The LpX fraction runs within the LDL 
fraction which results in false high LDL levels. However, LpX seems not 
to be of artherosclerotic potential (Longo 2002, Mach 2020). Only in case 
of additional cardiovascular risk such as arterial hypertension, diabetes 
mellitus or smoking, cholesterol-lowering pharmacological therapy should 
be applied (EASL 2017). The recommendations from the current European 
guidelines on dyslipidaemia management can be used for a risk-adapted 
approach in everyday practice (Mach F 2020).

Outlook

The treatment landscape for PBC is developing very positively. The 
pipeline of further second-line therapies is rapidly expanding, with further 
PPAR agonists and a first in class NOX1/4-inhibitor entering phase 3 trials. 
Thus, it will be possible to aspire for normal liver biochemistry, low symptom 

burden, and avoidance of liver transplantation. Beyond the classical anti-
cholestatic and anti-inflammatory treatment regimen, there are currently 
also attempts at inducing immune tolerance to an encapsulated PDC-E2 
antigen and reprograming the immune system (NCT05104853). Treatment 
of pruritus will further be strengthened by novel PPAR agonists but also 
by approaches targeting IBAT, KOR and MRGPRX4. The approval of drug 
for the treatment of symptom burden will further increase awareness of 
the symptom burden and the need for appropriate treatment of affected 
patients. Solely fatigue remains a difficult-to-treat symptom if moderate 
to severe. Novel approaches may include the NOX1/4-inhibitor setanaxib 
or golexanolone antagonising neurosteroids at the GABA receptor level. In 
summary, the future for patients with PBC is promising, remains dynamic 
and will improve the lives of many patients.

Key Messages

•	 Diagnosis of PBC should be considered in case of elevated alkaline 
phosphatase (AP) levels after imaging-based exclusion of obstructive 
cholestasis.

•	 PBC diagnosis is based on elevated AP levels in the presence of PBC-
specific anti-mitochondrial or anti-nuclear antibodies or in case of 
non-detectable autoantibodies and PBC compatible liver histology.

•	 Ursodeoxycholic acid (UDCA 13–15 mg/kg bw) represents the 
standard first-line therapy in PBC and is of prognostic relevance.

•	 Treatment response is evaluated after 6 to 12 months of UDCA 
therapy by using response criteria based on laboratory parameters, 
e.g. AP, AST < 1.5x ULN and normal bilirubin (Paris-II response 
criteria).

•	 In case of inadequate response to the standard therapy, second line 
therapy with licensed novel PPAR agonists or with bezafibrate (off-
label use) in addition to UDCA should be considered for PBC patients 
without decompensated liver cirrhosis. 

•	 Monitoring of treatment efficacy and disease progression 
by laboratory parameters and, if available, by liver stiffness 
measurement is recommended.

•	 Monitoring of symptom burden such as fatigue, pruritus and sicca-
syndrom should be performed regularly and treated consequently. 
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