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Abstract Primary biliary cholangitis (PBC) is an autoimmune epithelitis of small intrahepatic bile ducts 
that affects predominately females, and is characterized by chronic cholestasis, circulating PBC-
related autoantibodies, and progressive disease at the histological level. Key manifestations include 
pruritus, fatigue, hyperpigmentation, dry-gland syndrome, xanthelasmas and frequent concurrent 
extrahepatic autoimmune diseases, although approximately half the patients are nowadays completely 
asymptomatic at diagnosis. The current Consensus Statements of the Hellenic Autoimmune Liver 
Diseases Study Group aim to provide updated and practical statements to clinicians for PBC diagnosis 
and management. The presence of antimitochondrial antibodies is a key diagnostic marker for PBC. 
PBC-specific antinuclear antibodies (anti-gp210 and anti-sp100) also bear diagnostic and prognostic 
significance. Following diagnosis, this document provides guidance on the comprehensive assessment 
and risk stratification of patients, using demographic factors, clinical and biochemical laboratory 
findings, liver autoimmune serology and fibrosis stage. After 6-12 months of therapy with first-line 
treatment (13-15  mg/kg/day ursodeoxycholic acid [UDCA]), a new risk-stratification procedure 
should be performed, based on the assessment of biochemical response using a continuous scoring 
system (either GLOBE or UK-PBC score). In non-responders, add-on treatment to UDCA with a 
second-line agent, a proliferator-activated receptor agonist (PPAR), either elafibranor (PPARα/δ 
agonist) or seladelpar (PPARδ agonist), is recommended. The treatment target—also known as deep 
response—should aim to achieve bilirubin within the normal range, specifically at values <0.6× upper 
limit of normal, along with normalization of alkaline phosphatase. The disease-associated major 
symptoms (pruritus, fatigue and cognitive dysfunction) should also be promptly recognized and 
managed in a holistic manner, as they negatively affect the patient’s health-related quality of life.
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Introduction

Primary biliary cholangitis (PBC) is an autoimmune 
epithelitis of small intrahepatic bile ducts characterized by 
chronic cholestasis (elevated gamma-glutamyl transpeptidase 
[γ-GT] and alkaline phosphatase [ALP]), circulating PBC-
related autoantibodies, namely anti-mitochondrial antibodies 
(AMA) and/or antinuclear (ANA) PBC-specific antibodies, 
and progressive disease that, if undiagnosed and untreated, 
may eventually lead to end-stage liver disease and the need 
for liver transplantation (LT) [1-3]. A  recent systematic 
review and meta-analysis based on 47 population-based 
studies revealed an estimated pooled global incidence and 
prevalence of 0.84-2.75 per 100,000 inhabitants/year and 
9.82-21.81 per 100,000 inhabitants, respectively [4]. However, 
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more recent data from the US showed an even higher adjusted 
prevalence in 2021 (40.9 per 100,000 adults), with the highest 
rates in some rural areas [5]. It is notable that both the 
incidence and prevalence have shown an increasing tendency 
worldwide [4,5], while the mortality rate is about 3  times 
higher than that of the general population [6]. A  female 
predominance is characteristic of the disease, as women 
traditionally accounted for approximately 70-90% of patients 
with PBC in the 1990s and early 2000s [7]. However, this 
overt female predisposition now seems less pronounced, as 
the female-to-male ratio was less than 5:1 in some recent 
epidemiological studies [8]. The reason for the relative 
increase in the number of male patients with PBC remains 
unclear, but better recognition and a true increase in the 
incidence of PBC are probably responsible.

Clinical manifestations mainly include pruritus, 
particularly of the palms and soles, with attacks exacerbating 
at night, fatigue, hyperpigmentation, dry-gland syndrome 
(xerophthalmia, dry mouth, dry vagina), xanthelasmas, bone 
pain and right upper abdominal discomfort [1-3], although 
nowadays approximately half of the patients or more may 
be completely asymptomatic at diagnosis [9-12]. Indeed, 
historically, PBC was most often diagnosed at advanced 
stages [13]. However, in recent decades, growing awareness 
among healthcare providers and improved screening practices 
have contributed to earlier detection, often at milder stages 
of the disease [10]. Notably, data from a large international 
cohort of 4805 PBC patients diagnosed between 1970 and 
2014 revealed a significant shift in disease presentation 
over time. The mean age at diagnosis rose from 47 years in 
the 1970s to 57  years in the 2010s, while the proportion of 
patients presenting at mild biochemical and histological 
stages increased substantially. These findings suggest that 
patients today are more frequently diagnosed at an earlier 
stage of the disease [11].

The vast majority of patients may present with 
hypercholesterolemia, although robust data supporting 
an increased risk of cardiovascular diseases in PBC are 
still lacking [1-3,14,15]. PBC is associated with many 
extrahepatic autoimmune diseases, among which sicca or 
Sjögren’s syndrome, Hashimoto thyroiditis and Raynaud’s 
syndrome are the most prevalent (Table 1) [1,10,16,17]. In this 
context, recent Mendelian randomization studies have shown 
that PBC has causal effects on various autoimmune rheumatic 
diseases [16,18-20].

Without a timely diagnosis and effective and appropriate 
management, the disease progresses to end-stage liver disease 
with a poor prognosis [1-3]. Therefore, early detection and 
management of PBC are necessary.

In May 2025 after an open call, the Hellenic Autoimmune 
Liver Diseases Study Group (HALDSG), recognizing the 
significant developments and the large number of relevant 
publications, nominated a core panel of 7 experts, who were 
assigned the task of carrying out literature research and writing 
a brief and updated Consensus on the Diagnosis and Current 
Management of PBC. This Consensus, based on the most reliable 
evidence, aims to provide a practical “roadmap” overview of PBC 
diagnosis and management, in an attempt to assist physicians 
involved in the management of patients with PBC.

Methodology

The current Consensus Statements were developed by 
extensive searching through PubMed, Embase, Google Scholar 
and Scopus. The core panel of HALDSG initially identified 10 
key questions using the PICO format: P - Patient, Population, 
or Problem; I - Intervention, Prognostic Factor, or Exposure; C 
– Comparison or Intervention (if appropriate); O – Outcome. 
All 10 key PICO questions were approved after thorough 
discussions by all 7 members of the core panel (strong 
consensus). Afterwards, each expert of the core panel assumed 
responsibility for formulating proposals for statements related 
to specific PICO questions, contributing tables of evidence and 
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Table 1 Extrahepatic autoimmune diseases in primary biliary 
cholangitis

Endocrinology 
disorders

Hashimoto thyroiditis (very common)
Grave’s disease
Diabetes mellitus type I

Rheumatologic 
disorders

Sicca/Sjögren’s syndrome (very common)
Scleroderma
Raynaud phenomenon (common)
CREST syndrome
Rheumatoid arthritis
Systemic lupus erythematosus
Polymyalgia rheumatica
Anti‑phospholipid syndrome

Gastrointestinal 
disorders

IBD
Celiac disease
Autoimmune gastritis/pernicious anemia

Dermatological 
disorders

Vitiligo
Erythema nodosum
Lichen ruber planus
Bullous pemphigoides
Henoch‑Schönlein purpura

Pulmonary 
disorders

Bronchial asthma like (dry gland syndrome)
Interstitial lung disease
Fibrosing alveolitis
Sarcoidosis

CREST, calcinosis, Raynaud’s phenomenon, esophageal dysfunction, 
sclerodactyly and telangiectasia; IBD, inflammatory bowel disease
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text to the entire core panel. As in previous similar publications 
in this Journal [21,22], the quality of evidence was based on 
the criteria of the Oxford Centre for Evidence-based Medicine 
(OCEBM), while the strength of statements was assessed using 
the OCEBM criteria (strong or weak/open) [23] (Table  2). 
All statements, including grading and the level of evidence 
(LoE), underwent thorough discussion and approval by all 
panel members during several zoom meetings and many 
email communications. For each statement, the internal voting 
results guided the process as follows: <5 of 7, necessitated 
rewriting of the statement and re-evaluation by the core panel; 
≥5 agreement of 7 denoted consensus; while ≥6 agreement of 7 
denoted strong consensus.

Subsequently, the draft statements of the core panel were 
submitted to 32 members of the HALDSG for independent 
review and voting. The voting results guided the process 
as follows: <50% approval necessitated rewriting of the 
statement and resubmission to the HALDSG; 50-75% 
approval indicated a need for improvement of the statement 
without resubmission; 75-89% approval indicated consensus; 

and ≥90% approval indicated strong consensus. Neutral votes 
were omitted when calculating the consensus. The suggested 
modifications were integrated into a revised version, which 
was further approved by all 7 members of the core panel 
of HALDSG before final submission to the journal. The 
agreement of HALDSG members on each statement is 
provided in the Appendix 1.

PICO 1. How should a diagnosis of PBC be established?

Statements

•	 The diagnosis of PBC should be established when at 
least 2 of the following criteria are met: (1) persistent 
elevation of cholestatic enzymes in the absence of 
extrahepatic biliary obstruction or focal liver lesions by 
abdominal ultrasonography; (2) presence of PBC-related 
autoantibodies (AMA or PBC-specific ANA) evaluated 
using appropriate methods according to guidelines; and 
(3) histological evidence of destructive granulomatous 
cholangitis and/or lymphocytic cholangitis leading to 
bile duct loss with chronic cholestasis (LoE 1, strong 
statement)

•	 Liver biopsy is not necessary for PBC diagnosis when 
biochemical and autoantibody serological markers are 
clearly indicative of the disease (LoE 2, strong statement)

•	 Polyclonal elevation of immunoglobulin M (IgM) and 
isolated γ-GT elevation may be observed in patients with 
PBC, and may support the diagnosis, especially in cases 
with positive PBC-related antibodies, though they are 
not part of the standard diagnostic criteria (LoE 3, weak 
statement)

•	 The presence of AMA is a key diagnostic marker for PBC, 
and should be tested by indirect immunofluorescence 
(IIF) on triple rodent tissue sections as the preferred 
initial screening method. Enzyme-linked immunosorbent 
assay (ELISA) testing, preferably using all 3 major AMA 
autoantigens, is an alternative and reliable first-line 
screening tool for AMA detection if the previous IIF testing 
is negative, or when laboratories have limited experience in 
performing and interpreting the IIF patterns (LoE 2, strong 
statement)

•	 Immunoblotting assays should be used to detect AMA in 
patients with clinical suspicion of PBC but negative AMA 
results by IIF and ELISA (LoE 2, strong statement)

•	 PBC-specific ANA should be determined, ideally in parallel 
with AMA, by IIF on Hep-2 cells (multiple nuclear dots or 
perinuclear rims patterns) or ELISA and/or immunoblotting 
(anti-gp210 and anti-sp100), as they have prognostic 
significance and are of major diagnostic importance in 
AMA-negative cases (LoE 2, strong statement)

•	 Magnetic resonance cholangiopancreatography (MRCP) is 
recommended in cases with cholestasis and negative testing 
for PBC-related antibodies, to exclude primary sclerosing 
cholangitis (PSC) and other morphological changes of the 
bile duct (LoE 3, strong statement)

Table 2 Levels of evidence (A) and grades of recommendations (B) 
based on the Oxford Centre for Evidence‑based Medicine (Adapted 
from: [23])

A

Level Criteria Simple model for 
high, intermediate, 
and low evidence

1 Systematic reviews (SR) 
(with homogeneity) of 
randomized‑controlled trials 
(RCT)

Further research is 
unlikely to change 
our confidence 
in the estimate of 
benefit and risk2 RCT or observational studies 

with dramatic effects; SR of 
lower quality studies (i.e., 
non‑randomized, retrospective)

3 SR of lower quality studies (i.e., 
non‑randomized, retrospective)

Further research (if 
performed) is likely 
to have an impact 
on our confidence 
in the estimate of 
benefit and risk 
and may change 
the estimate

4 Case‑series, case‑control, or 
historically controlled studies 
(SR are generally better than 
individual studies)

5 Expert opinion 
(mechanism‑based reasoning)

Any estimate of 
effect is uncertain

B

Grade Wording Criteria

Strong Must, shall, should, is 
recommended
Shall not, should not, is not 
recommended

Evidence, 
consistency of 
studies, risk‑benefit 
ratio, patient 
preferences, 
ethical obligations, 
feasibility

Weak 
or open

Can, may, is suggested
May not, is not suggested
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•	 Liver biopsy is not suggested in patients positive for 
AMA or ANA PBC-specific antibodies and normal liver 
biochemistry, although annual clinical and biochemical 
monitoring seems reasonable, as a proportion of these cases 
will eventually develop PBC (LoΕ 3, weak statement)

PBC should be suspected in individuals, particularly 
middle-aged women, who present with persistent elevation 
of cholestatic liver enzymes, identified incidentally or during 
the investigation of non-specific symptoms, such as fatigue 
or pruritus [1,3]. Given the variable clinical presentation and 
the often subtle early manifestations, a high index of suspicion 
is essential for timely diagnosis [24,25]. A  thorough clinical 
evaluation is essential in all patients with suspected PBC, to 
confirm the diagnosis and exclude other potential causes 
of cholestasis, such as benign infiltrative diseases or genetic 
diseases (Table 3). The diagnostic workup should begin with 
a careful review of the patient’s medical history, including 
current or recent medication use (especially antibiotics, herbs, 
supplements, anabolic steroids or psychotropic agents), alcohol 
consumption, recent surgeries, and underlying systemic or 
autoimmune diseases (Fig.  1). Physical examination may be 

unremarkable in early disease, but should aim to identify signs 
of chronic liver disease, portal hypertension or associated 
autoimmune conditions [12,26]. PBC can manifest with various 
skin changes, with hyperpigmentation and xanthelasmas 
being the most common [27-29]. Abdominal ultrasound is 
the first-line imaging modality for all patients, to exclude 
intra- or extrahepatic etiologies of bile duct obstruction (such 
as PSC), mass lesions of liver parenchyma and bile ducts, and 
gallbladder abnormalities [12].

The diagnosis of PBC is established when at least 2 of the 
following 3 criteria are fulfilled: (1) biochemical evidence 
of cholestasis, defined as a persistent elevation of serum 
ALP levels; (2) the presence of PBC-related autoantibodies, 
provided that appropriate testing has been performed 
according to the guidelines; and (3) histological features of 
destructive granulomatous cholangitis and/or lymphocytic 
cholangitis leading to progressive bile duct loss with chronic 
cholestasis [1,30,31]. In the vast majority of patients, the 
diagnosis can be confidently established without liver biopsy, 
based on biochemical and serologic markers alone [1,31].

The biochemical hallmark of PBC is a persistent elevation 
of serum ALP. Although ALP is not specific to the liver, 
significantly elevated levels, particularly when accompanied 
by elevated γ-GT, strongly support a hepatobiliary 
origin [12,32]. Isolated persistent γ-GT elevation might 
represent the earliest biochemical stage of PBC [33,34] and 
may support the diagnosis in the presence of  PBC-related 
autoantibodies if other causes of elevated γ-GT have been 
excluded, while mild elevations of aspartate aminotransferase 
(AST) and alanine aminotransferase (ALT) may also be 
observed. In this context, the R formula, calculated as [patient 
ALT/upper limit of normal (ULN) ALT/patient ALP/ULN 
ALP], is very helpful to differentiate the patterns of liver injury. 
A  hepatocellular pattern is suggested when the R formula is 
>5; R<2 denotes a predominant cholestatic pattern, while 
values between 2 and 5 suggest a mixed pattern [12,32]. 
Serum bilirubin is typically normal in early disease and 
elevated in more advanced stages, serving as a prognostic 
marker [1,3,12,31]. Patients with PBC frequently exhibit a 
polyclonal elevation of serum IgM levels, which, although 
not of diagnostic relevance, may support the diagnosis and 
reflect underlying immune activation [1,10,31,35]. High IgM 
concentrations are not part of the standard diagnostic criteria, 
but can be useful for making a clinical diagnosis in patients 
with atypical features [1,12,31,36].

The detection of AMA is the serological hallmark of PBC 
and, when found in the appropriate clinical and biochemical 
context, is highly specific for disease diagnosis. AMA are 
detected in approximately 90-95% of patients with PBC, 
if testing strictly adheres to the guidelines, and have a 
specificity of 98% for its diagnosis [37]. These autoantibodies 
are mainly directed at the E2 subunits of the 2-oxoacid 
dehydrogenase complex—including the E2 subunit of the 
pyruvate dehydrogenase complex (PDC-E2), the E2 subunit of 
the 2-oxoglutarate dehydrogenase complex (OGDC-E2) and 
the E2 subunit of branched-chain 2-oxoacid dehydrogenase 
complex (BCOADC-E2)—and to a lesser extent at the E1 and 
E3 subunits. Up to 90% of AMA-M2 antibodies are directed 

Table 3 Differential diagnosis of biochemical cholestasis in adults

Hepatic cholestasis

Drug‑induced cholestasis (drug‑induced liver injury, cholestatic form)

Viral hepatitis (cholestatic form)

Alcohol‑related or metabolic dysfunction‑associated steatohepatitis

Benign infiltrative diseases (sarcoidosis, amyloidosis, storage diseases)

(Mono‑) Genetic diseases (e.g., benign recurrent intrahepatic 
cholestasis, progressive familial intrahepatic cholestasis, 
intrahepatic cholestasis of pregnancy

Infiltration by malignant diseases (hematologic diseases, metastatic 
cancer) or paraneoplastic syndromes (renal cell carcinoma, 
Hodgkin lymphoma)

Nodular regenerative hyperplasia

Sepsis ‑ total parenteral nutrition – cirrhosis (any cause)

Vascular diseases (e.g., Budd‑Chiari syndrome, sinusoidal 
obstruction syndrome, congestive hepatopathy)

Biliary cholestasis

Primary biliary cholangitis

Primary and secondary sclerosing cholangitis

IgG4‑associated cholangitis

Autoimmune hepatitis/primary biliary cholangitis or autoimmune 
hepatitis/primary sclerosing cholangitis variants

Drug‑induced cholangiopathy

‘Ductal plate malformations’: von Meyenburg complexes (biliary 
microhamartomas), Caroli syndrome, congenital hepatic fibrosis

Cystic fibrosis ‑ idiopathic ductopenia

Graft‑vs.‑host disease, Langerhans cell histiocytosis

Neutrophilic or eosinophilic cholangitis
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History and physical examination
(current/recent medication use, alcohol consumption, recent surgeries,

underlying systemic/autoimmune diseases)

US (liver and biliary tree) - lgG4 determination
(intra- or extrahepatic bile duct dilatation/obstruction, mass lesions of liver

parenchyma and/or bile ducts, gallbladder abnormalities)

No Yes

MRI/MRCP and/or ERCP
(investigation for the presence of

biliary strictures compatible with PSC)

Potential liver biopsy

AMA and ANA PBC -specific Abs testing

Positive Negative

MRCP/ERCP
Liver biopsy (small

duct PSC?)

Inconclusive results
Genetic testsPBC

Figure 1 Diagnostic approach in patients with chronic elevation of cholestatic enzymes (adapted from [12])
US, ultrasound; IgG4; immunoglobulin G subclass  4; AMA, antimitochondrial antibodies; ANA, antinuclear antibodies; PBC, primary biliary 
cholangitis; Abs, antibodies; MRI, magnetic resonance imaging; MRCP, magnetic resonance cholangiopancreatography; ERCP, endoscopic retrograde 
cholangiopancreatography; PSC, primary sclerosing cholangitis

against PDC-E2, whereas about 50% react with OGDC-E2 and 
BCOADC-E2 [38-40].

There are 3 widely used methods for the detection of AMA: 
(a) IIF; (b) ELISA; and (c) immunoblotting [38-40]. IIF remains 
the preferred method for routine screening and is considered 
the “gold standard” (positive titers ≥1/40), particularly when 
performed on fresh frozen cryostat sections of rat liver, kidney 
and stomach substrates (Fig.  2) [39,40]. On human larynx 
epithelioma cancer cell-lines (HEp-2), AMA produce a diffuse, 
granular cytoplasmic pattern that is not consistent with other 
AMA detection methods (i.e., IIF on triple rodent tissue sections 
or molecular-based assays); therefore, their use for AMA detection 
is not recommended. However, HEp-2  cells are recommended 
in parallel with the triple rodent substrates for the detection of 
PBC-specific ANA, as their large nuclei and high mitotic activity 
allow clearer discrimination of a distinct staining pattern [39-41]. 
ELISA tests, which include all 3 immunodominant epitopes of 
PDC-E2, BCOADC-E2 and OGDC-E2, are particularly useful 
for laboratories that lack experience in interpreting IIF patterns, 
and can be employed as a reliable alternative first-line screening 
tool [42,43]. In patients with a clinical picture suggestive of PBC, 
but negative IIF and ELISA results, immunoblotting can serve 
as a sensitive and specific confirmatory technique by visualizing 
reactivity against the key mitochondrial antigens of PBC, typically 
seen as bands at 74 kDa (PDC-E2), 52 kDa (BCOADC-E2) and 
48  kDa (OGDC-E2) [39,40,44,45]. Approximately, 5-10% of 
patients with PBC, depending on the assays used, are AMA-
negative. However, this specific subgroup of patients with PBC 
seems not to differ from AMA-positive patients in terms of 
treatment response and outcomes [46].

Importantly, AMA may be detected in asymptomatic 
subjects with normal liver tests [47,48]. Histological evidence 

of PBC has been found in almost 40% of such cases, and long-
term follow up indicated that most will eventually develop the 
disease [47,49,50]. More recent studies from China [51] and 
Switzerland [33] have reported even higher rates, up to 80%, 
of histologically confirmed PBC in AMA-positive individuals 
with normal ALP. This highlights the need for better and 
close surveillance in AMA-positive individuals, even in the 
absence of overt cholestasis. In parallel, data from a large 

Figure  2 AMA detection by IIF assay on fresh frozen cryostat 
sections of rat kidney, liver, and stomach substrates. (A) On kidney 
substrate, AMA show a fine granular cytoplasmic staining in both 
distal and proximal renal tubules. (B) On liver substrate, AMA show 
a homogeneous diffuse cytoplasmic staining of hepatocytes. (C) On 
stomach substrate, AMA show a bright granular staining pattern of 
gastric parietal cells. Original magnification ×40
AMA, antimitochondrial antibodies; IIF, indirect immunofluorescence

BA

C
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prospective study showed that a substantial proportion (1 of 6) 
of AMA-positive individuals without baseline evidence of PBC 
eventually developed the disease or experienced increased 
mortality, underscoring the clinical relevance of isolated AMA 
positivity in otherwise “healthy” subjects [52]. While these 
studies offer valuable insights regarding the management of 
this mysterious and problematic population group, we do not 
advise performing liver biopsy, as robust data are still lacking, 
and response criteria after potential ursodeoxycholic acid 
(UDCA) administration cannot be implemented because of 
consistently normal ALP levels [53].

ANA are detected either alone or in combination with AMA 
in approximately 50-70% of patients with PBC [39,40,54]. 
Although ANA are not disease-specific, certain ANA patterns 
and target antigens have shown relatively high specificity for 
PBC. Indeed, in PBC, the most characteristic patterns of ANA 
by IIF are those of perinuclear rims and multiple nuclear dots 
(Fig.  3) [39,40]. These patterns correspond to autoantibodies 
directed against the 210 kDa glycoprotein of the nuclear pore 
membrane (anti-gp210) and nuclear body-speckled 100  kDa 
(anti-sp100), respectively [39,40]. Detection of anti-gp210 and 
anti-sp100 antibodies is typically performed by ELISA and/or 
immunoblotting assays. These autoantibodies are considered 
highly specific for PBC, even in AMA-negative individuals, and 
their presence can support the diagnosis in serologically atypical 
cases. Notably, a seropositivity of 65% for PBC-specific ANA 
has been demonstrated using specific antisera to each of the 
4 immunoglobulin G (IgG) isotypes, compared to about 15% 
when using an anti-IgG (total) antiserum [55]. This was further 
supported by a meta-analysis including 400 AMA-negative 
PBC patients and 6217 controls, which showed that ANA, 
particularly anti-gp210 and anti-sp100, had very high specificity 
(97-99%) but low sensitivity (23-25%) for AMA-negative PBC 
cases [56]. Strikingly, in a large study, double positivity for both 
anti-sp100 and anti-gp210 showed 100% positive predictive 
value for PBC [57]. In cases with negative testing for PBC-
related autoantibodies and persistent cholestasis, despite normal 
ultrasonographic findings, an MRCP investigation, specifically 
to rule out PSC, should be considered [12].

The characteristic histological features of PBC are 
patchy in nature and, reportedly, fibrosis extent may also be 

heterogenous, with different stages occurring simultaneously in 
the same liver. Therefore, a liver biopsy may not be diagnostic, 
especially in early disease, and may not be sufficiently accurate 
for disease staging or for excluding cirrhosis, reducing its value 
in routine practice [58]. However, a liver biopsy may support 
the diagnosis of PBC in cases with negative PBC-related 
antibodies, is essential for assessing concurrent features of 
autoimmune hepatitis (AIH), and in some cases may highlight 
other coexisting chronic liver disease. A tissue core length of 
at least 15 mm, preferably with a 16-G needle to ensure that 
complete portal tracts are included, and the presence of at 
least 10 portal tracts are considered necessary for adequate 
histological interpretation [59,60].

In addition to destructive cholangitis affecting interlobular 
and septal bile ducts, with or without portal and/or lobular non-
caseating granulomas (the “florid duct lesion”), other features 
include lymphocytic interface activity, which is usually mild, 
mild hepatocyte injury, and vascular changes that occasionally 
lead to nodular regenerative hyperplasia (Fig.  4A) [61]. The 
latter may be related to the development of portal hypertension 
in non-cirrhotic PBC cases [58].

In early PBC, diagnostic features may be absent and 
only mild, non-specific mixed portal inflammation with 
stromal edema may be seen, in addition to mild lymphocytic 
cholangitis. In these cases, the presence of subtle features of 
chronic cholestasis, such as periportal keratin 7 (K7)-positive 

Figure 3 ANA specific for PBC detected by IIF on HEp-2 cells. (A) Rim-
like membranous pattern showing staining of the nuclear membrane. 
(B) Multiple-nuclear dot pattern showing variably sized dots within 
the nucleus. The granular cytoplasmic staining represents concomitant 
AMA reactivity on HEp-2 cells. Original magnification ×40
ANA, antinuclear antibodies; PBC, primary biliary cholangitis; IIF, 
indirect immunofluorescence; AMA, antimitochondrial antibodies

BA Figure  4 Primary biliary cholangitis. (A) Granulomatous destructive 
cholangitis (florid bile duct lesion) (white arrow) and chronic 
lymphoplasmacytic portal inflammation (black arrow). The 
chronic inflammatory infiltrate focally extends into the periportal 
parenchyma (mild interface hepatitis) (white arrowhead (H-E, ×200). 
(B) Chronically inflamed portal tract with bile duct loss. Keratin 7 
immunostain highlights interlobular bile duct loss, remaining ductules 
(white arrowhead) and biliary metaplasia of periportal hepatocytes 
(white arrows) indicative of chronic cholestasis (DAB chromagen, 
×100). (C) Destructive cholangitis with periductal granulomatous 
inflammation (white arrow) and dense lymphoplasmacytic infiltrate 
with secondary follicle formation (black arrow). Keratin 19 immunostain 
highlights the inflamed interlobular bile duct (black arrowhead) and 
absence of canals of Hering in the immediate periportal area (white 
arrowheads) (DAB chromagen, ×20). (D) Portal-portal biliary type 
bridging fibrosis (white arrowheads) (Masson trichrome, ×40)
PT, portal tract
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C D
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intermediate hepatocytes, may raise the suspicion of a primary 
chronic cholangiopathy (Fig. 4B) [62]. It has been postulated 
that one of the earliest signs of PBC could be the loss of the 
canals of Hering, the most distal branches of the biliary tree, 
which are highlighted by K19 immunostaining in periportal 
areas (Fig. 4C) [63].

In progressive PBC, lymphocytic interface hepatitis 
extending into periportal parenchyma, sometimes including 
plasmacytes and apoptotic bodies, may be severe, complicating 
the differential diagnosis from AIH or a PBC-AIH variant. In 
these cases, when the lobular inflammatory changes are more 
severe than the interface hepatitis, the latter may be considered 
as part of the spectrum of PBC, thus avoiding the need for 
immunosuppression [64].

Ductular proliferation, with associated stromal neutrophilic 
inflammation at the portal–parenchymal interface, may be 
conspicuous, and has been correlated with disease stage, 
fibrosis, response to UDCA and patient survival [65]. 
Progressive loss of bile ducts, which can be assessed with K7 
immunostaining, leads to chronic cholestasis, with hepatocyte 
rosette formation and features of feathery degeneration, 
Mallory-Denk bodies and copper or copper-associated protein 
deposition in periportal/periseptal hepatocytes (cholate stasis). 
The latter are positive with K7 immunostaining (Fig. 4B), which 
is a sensitive, but non-specific marker of chronic cholestasis, 
correlating with bile duct loss and fibrosis [62,66]. Eventually, 
progressive fibrosis develops (Fig. 4D), leading to cirrhosis.

The classical histological staging systems for PBC, 
Scheuer’s [67] and Ludwig’s [68] divide the histological injury 
of PBC into 4 stages, which are easy to apply and reproducible. 
Stage 1 is characterized by florid duct lesions and portal 
inflammation without interface activity; in stage 2 there 
is interface hepatitis, ductular proliferation and periportal 
fibrosis; in stage 3 bridging necrosis or bridging fibrosis develop; 
and stage 4 is cirrhosis. A newer system for histological staging 
and grading necroinflammatory activity in PBC, described by 
Nakanuma et al, totals the scores for fibrosis, bile duct loss and 
severity of cholestasis based on deposition of copper-associated 
protein granules, to provide a final stage, while grading is based 
on scoring cholangitic and hepatitic features [58,69,70].

PICO 2. How should risk-stratification be performed?

Statements

•	 Risk-stratification should be applied in all patients with 
PBC, both at baseline, and during therapy and follow up, 
in an attempt to deliver individualized precision medicine 
(LoE 1, strong statement)

•	 In patients with PBC, a younger age at diagnosis (<45-
50 years) should be considered as a key prognostic marker, 
because it is associated with a greater risk of treatment 
failure, liver transplantation and liver-related death (LoE 2, 
strong statement)

•	 In male patients with PBC, twice-yearly monitoring is 
suggested, as some studies (though not all) have shown a 

relation between male sex and worse outcomes (LoE3, 
weak/open statement)

•	 In patients with PBC, the presence of symptoms, but not 
extrahepatic autoimmunity, may suggest a poorer response 
to UDCA therapy and a worse outcome (LoE3, weak/open 
statement)

•	 In patients with PBC, the target of treatment should be 
restoring bilirubin to the normal range, specifically to 
values <0.6 × ULN, along with normalization of ALP, as 
this is associated with the lowest risk for death or LT (LoE 
3, strong statement)

•	 The GLOBE and UK-PBC scores are recommended at 1 year 
after UDCA treatment for risk stratification of patients with 
PBC (LoE 2, strong statement)

•	 In patients with PBC, the detection of PBC-specific ANA 
(particularly anti-gp210), but not AMA, should be used 
to enhance our risk-stratification capabilities, as they are 
associated with more advanced disease and worse outcomes 
(LoE 2, strong statement)

•	 In non-cirrhotic patients with PBC, determination of IgG 
serum levels at baseline should be performed, as elevated 
IgG (without fulfilling the criteria of PBC/AIH variant) 
is associated with faster disease progression and a greater 
probability of liver-related death, whereas its normalization 
after 1 year of treatment is linked to a better prognosis (LoE 
3, strong statement)

•	 In patients with PBC, liver biopsy may be considered for 
patient stratification, as it provides useful information about 
disease progression, prognosis and response to treatment 
(LoE 3, weak statement)

•	 In patients with PBC, transient elastography (TE) should 
be performed at diagnosis and during follow up to assess 
fibrosis stage, as liver stiffness measurements (LSM) can 
stratify patients into low (<8 kPa), medium (8-15 kPa), and 
high (>15 kPa) risk groups (LoE 2, strong statement)

•	 In patients with PBC, the most recent or current LSM>10 
kPa is the strongest predictor of a first liver-related event, 
irrespective of prior biochemical response or LSM trajectory 
(LoE 2, strong statement)

•	 In patients with PBC, the direct measurement of hepatic 
venous pressure gradient (HVPG) may be considered, 
as high values of HVPG are associated with poor 
outcomes—although today, given the availability of many 
easy noninvasive methods, HVPG cannot be a priority in 
everyday clinical practice (LoE 3, weak statement)

•	 Authorities, including all relevant stakeholders, should 
be aware of the complexity and importance of high-risk 
patients with PBC in order to avoid unpredictable and 
unacceptable treatment barriers (LoE 3, strong statement)

The course of PBC varies considerably among patients. 
Therefore, risk stratification of the disease by evaluating several 
factors, including demographic, clinical, laboratory, serological 
and staging parameters, along with response to treatment, 
should be applied in all patients with PBC, both at baseline 
and during therapy, in an attempt to implement individualized 
precision medicine [71-75] (Table  4). A  proposed strategic 
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Table 4 Risk‑stratification parameters in primary biliary cholangitis

Parameters Low High

Age (years) >50 <45‑50

Sex Female Male

Symptoms (Yes/No) No Yes

Biochemical profile (after 1‑year of treatment) Bilirubin <0.6×ULN
ALP normalization

Bilirubin >1 × ULN
ALP >1 × ULN, γ‑GT >3.2 × ULN

UK‑PBC and/or GLOBE scores (after 1‑year of 
treatment)

Responders Non‑responders

Liver autoimmune serology (baseline or follow up) ANA PBC‑specific neg ANA PBC‑specific positive (in particular, 
anti‑gp210 pos) 

IgG serum levels (baseline) Normal or normalization after 
1‑year treatment

Steadily abnormal 

Liver histology (baseline) No or mild fibrosis Severe fibrosis or cirrhosis, Ductopenia, Severe 
lymphocytic interface activity

Non‑invasive fibrosis markers (baseline) LSM <8 kPa
ELF score <10
MRE <4.6 kPa

LSM >15 kPa or >10 kPa (last follow up), ELF score 
≥10 MRE >4.6 kPa

ULN, upper limit of normal; ALP, alkaline phosphatase; γ‑GT, gamma‑glutamyltranspeptidase; ANA, antinuclear antibodies; PBC, primary biliary cholangitis; neg, 
negative; pos, positive; LSM, liver stiffness measurements; ELF, enhanced liver fibrosis; MRE, magnetic resonance elastography

management algorithm for the stratification of patients with 
PBC is shown in Fig. 5.

Demographics

Age and sex have long been recognized as factors that 
influence disease progression and response to treatment in 
PBC [74,75]. Patients who are older at diagnosis (≥55 years) 
have a mortality rate similar to that of the general population, 
whereas in younger patients (<55  years) the mortality rate 
attributed to liver-related causes is 7  times higher [76]. The 
latter finding could be due to differences in the response rate to 
UDCA therapy, which is strongly associated with the patient’s 
baseline age (from 90% in those older than 70 years to less than 
50% in patients younger than 50 years) [77]. Indeed, in a large 
retrospective study by the Global PBC Study Group (GPBCSG), 
including 4355 adult patients with PBC, earlier age at diagnosis 
was linked to a greater risk of treatment failure, LT and death, 
whereas the highest probability of response to UDCA therapy 
was observed in patients over the age of 65 [78]. The prognostic 
importance of age in risk stratification is further highlighted 
by its inclusion in validated risk models, such as the GLOBE 
score [79].

Male patients with PBC typically present with more 
advanced disease, exhibit lower rates of biochemical 
response to UDCA treatment, and are at greater risk for 
complications [10,77,80]. In a recent cohort study of 532 
cirrhotic patients with PBC, male sex was associated with higher 
liver-related mortality and a greater incidence of complications 
such as hepatic decompensation and hepatocellular carcinoma 
(HCC) [81]. Furthermore, a meta-analysis of 29 studies showed 
that HCC incidence in male patients with PBC was almost 3-fold 
higher than in females [82]. However, in a large retrospective 

study by the GPBCSG [78], male sex was not independently 
associated with treatment response or transplant-free survival 
after multivariable analysis. To conclude, even though current 
data are contradictory, closer monitoring of male patients with 
PBC seems reasonable.

Emerging data also suggest disparities across ethnic and 
racial groups. As in other autoimmune diseases, including 
AIH, black and Hispanic patients with PBC experience 
significantly higher waitlist mortality and lower rates of 
LT compared to white patients [83]. Similarly, indigenous 
Canadian patients with PBC are more commonly diagnosed at 
advanced disease stages and are at greater risk of complications 
compared to whites [84]. However, it remains unclear whether 
these differences reflect genetic variations, along with other 
external (medications, infections, toxins and personal habits) 
or internal (microbiome) triggering factors, socioeconomic 
status, and inequities in health care access [85].

Symptoms and extrahepatic autoimmune liver diseases

As stated above, most patients with PBC nowadays are 
asymptomatic at the time of diagnosis [9-12]. The most 
reported symptoms, fatigue and pruritus, substantially impair 
quality of life [86-88]. The presence of symptoms has been 
associated with a poorer response to UDCA therapy, faster 
disease progression and poor overall survival [89-91]. Higher 
rates of non–liver-related mortality have also been reported 
among symptomatic patients [92]. However, there is limited 
evidence that the severity of symptoms consistently reflects 
disease stage or affects outcomes. Indeed, the limited number 
of available studies, mostly retrospective, along with the lack of 
a standardized and globally established approach for assessing 
symptom severity and progression, limit the prognostic utility 
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Proposed Risk-Stratification Strategy in PBC

PBC diagnosis

Pre-treatment stratification

UDCA 13-15 mg/kg/day

6-12 months

LSM by TE Response to treatment GLOBE or UK-PBC score

• Age, Sex, Symptoms, EHAD
• Biochemical profile (before and post
 6-12 mo)
• Autoantibody profile (e.g. anti-gp210)
• IgG serum levels, Abdominal US
• Staging (Biopsy, APRI, ELF, LSM by TE)

• If cirrhosis: HCC screening
• If signs of PH: Endoscopy

• Approved
 - Elafibranor (PPAR-�/�)
 - Seladelpar (PPAR-�)
• Off label
 - Bezafibrate (pan-PPAR)
 - Fenofibrate (PPAR-�)

In case of non-
response refer to
clinical trials

Non-responder
(high risk)

Responder
(low risk)

Continue UDCA
Annual FUP (clinical, US,
biochemistry, LSM by TE)

In case of non-response
or increased LSM during FUP

Add on treatment
to UDCA

Figure  5 A proposed risk-stratification strategy in primary biliary cholangitis (PBC). After diagnosis, a comprehensive assessment includes 
demographic factors (i.e., age and sex), clinical and biochemical laboratory findings, liver autoimmune serology (IgG serum levels at baseline 
and autoantibody profile), abdominal ultrasound and fibrosis stage, usually by liver stiffness measurement using TE. If first assessment reveals 
signs of cirrhosis or portal hypertension, the patient should be enrolled in surveillance for HCC development and undergo upper gastrointestinal 
endoscopy to exclude the presence of esophageal varices, respectively. After 6-12 months of therapy with 13-15 mg/kg/day of UDCA, a new risk-
stratification procedure, based on a new liver stiffness measurement, and the assessment of biochemical response using the continuous scoring 
systems (either GLOBE or UK-PBC score), should be performed. In non-responders, add-on treatment to UDCA with a second-line agent—either 
elafibranor (PPARα/δ agonist) or seladelpar (PPARδ agonist)—is recommended, as these patients present a higher risk of disease progression. If the 
above newly approved PPARs agonists are not available, fibrates—either bezafibrate (better) or fenofibrate—should be used as off-label treatment
EHAD, extrahepatic autoimmune diseases; IgG, immunoglobulin G; US, ultrasound; APRI, AST-to-platelet ratio index; ELF, enhanced liver fibrosis; 
LSM, liver stiffness measurement; TE, transient elastography; HCC, hepatocellular carcinoma; PH, portal hypertension; UDCA, ursodeoxycholic acid; 
FUP, follow up

of symptoms in clinical practice. Prospective studies using 
validated assessment tools are needed to better define whether 
symptoms have any role in risk stratification, in addition to or 
in comparison with established biochemical and fibrosis-based 
markers.

PBC is frequently associated with other autoimmune 
conditions, both hepatic, such as the PBC/AIH variant, 
and extrahepatic [16,93]. The prevalence of extrahepatic 
autoimmune diseases in patients with PBC is approximately 
30% (more prevalent among women with PBC) [16,94]. 
However, in contrast to the PBC/AIH variant [22,95], the 
presence of extrahepatic autoimmune diseases does not seem 
to significantly impact the clinical presentation or outcomes of 
PBC [96].

Standard liver biochemistry tests

Biochemical markers have been central to risk stratification 
in PBC for decades. ALP remains a key prognostic indicator, 
with lower values associated with lower mortality and longer 
transplant-free survival [97]. A  retrospective meta-analysis by 
the GPBCSG, involving 4845  patients with PBC, showed that 
ALP >2 × ULN at baseline and after 1 year of follow up, along with 

bilirubin levels >1 × ULN after 1 year, had the highest predictive 
value for the worst outcome (liver-related death and LT) [98]. In 
addition, another retrospective study by the GPBCSG, including 
2129 patients, showed that increased γ-GT levels >3.2 × ULN 
after 1-year of UDCA treatment were associated with a higher 
risk of liver-related death and/or LT [99].

Bilirubin and albumin levels at diagnosis have traditionally 
been used to classify UDCA-treated patients into low-, 
medium- and high-risk groups [100]. Although abnormalities 
in bilirubin and albumin are typically observed in the 
advanced stages of PBC, thus limiting their utility in early 
prognostication [72,74], recent evidence from a GPBCSG cohort 
of 2855 patients with PBC showed that the target of treatment 
should be bilirubin within the normal range, specifically at 
values <0.6 × ULN, along with normalization of ALP, as this is 
associated with the lowest risk for death or LT [101].

To conclude, assessment of the biochemical response 
to UDCA remains a valuable tool for risk evaluation, even 
in the early stages of PBC [102]. More recently, validated 
prognostic models such as the GLOBE and UK-PBC scores, 
which incorporate demographic and biochemical parameters 
after 1 year of UDCA treatment, have markedly improved risk 
prediction [79,103]. These models demonstrate a predictive 
accuracy comparable to established tools, such as the Mayo 
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and model for end-stage liver disease (MELD) scores, for 
estimating transplant-free survival, and are now recommended 
for the identification of high-risk patients who may require 
second-line treatments (see below PICO question 4) [104-106].

Liver autoimmune serology profile

Apart from diagnosis, the clinical significance of AMA 
in patients with PBC remains obscure. Most studies have 
failed to show any clinical association between AMA titers 
and disease progression, and there is no evidence that a 
decrease of AMA titers during treatment reflects therapeutic 
response [107]. However, some studies have reported that high 
AMA titers might predict progressive PBC course and are 
closely associated with the degree of liver insufficiency: robust 
data are still pending [40,42,108].

Regarding AMA seronegativity in cases with PBC, 1 study 
in 71 AMA-negative patients at various disease stages reported 
shorter survival free of liver-related complications compared 
with AMA-positive patients, probably due to delays in case 
detection [109]. However, most studies have reported no 
significant differences in outcomes. In a large Veterans Health 
Administration cohort of 521  patients with PBC-related 
cirrhosis, including 65 AMA-negative cases, the latter cases 
were younger and more likely to be black, but had similar 
rates of UDCA response, overall and liver-related mortality, 
hepatic decompensation and HCC rates compared to AMA-
positive patients [46]. Another multicenter retrospective study 
from Brazil, including 464 patients with PBC, reported similar 
findings in 80 AMA-negative patients with PBC [110]. It is 
notable that AMA-negative and AMA-positive PBC exhibit a 
similar natural history and clinical outcomes, both before and 
after the onset of cirrhosis [85].

PBC-specific ANA (anti-gp210 and anti-sp100) have been 
associated with more advanced disease and worse outcome, 
as attested by biochemical and histological features, lower 
rates of treatment response to UDCA, a greater risk of liver-
related mortality, and poorer LT-free survival, making testing 
for these autoantibodies in the initial screening and during 
follow up crucial, irrespective of the presence or absence of 
AMA [40,41,55,57,107,111-116].

Apart from Raynaud’s phenomenon and systemic sclerosis, 
anti-centromere antibodies (ACA) have also been detected in 
patients with PBC (10-30% of patients) who do not suffer from 
concurrent systemic sclerosis [117]. In Asian populations, 
ACA were associated with progression of PBC, but the precise 
mechanism(s) underlying this correlation is still unclear, as are 
their diagnostic and predictive values for PBC outcome [118].

A recent large PBC cohort study, with a long-term follow 
up of non-cirrhotic patients, demonstrated that patients 
who have elevated IgG levels at baseline, but do not fulfil 
the criteria of PBC/AIH variant, have a worse prognosis, as 
attested by faster disease progression and a greater probability 
of liver-related death compared to patients with normal IgG 
levels [17]. In fact, IgG level >1.5× ULN was the highest risk 
factor for cirrhosis development (hazard ratio [HR] 9.507, 

95% confidence interval [CI] 1.221-74.038; P=0.032) and liver-
related death (HR 27.140, 95%CI 3.111-236.783; P=0.003), 
while normalization of IgG after 1-year of UDCA treatment 
had a favorable effect on disease outcome [17]. Taken together, 
these results may indicate the importance of stricter follow up 
and earlier administration of second-line treatments in this 
specific subgroup of patients with PBC.

Disease staging

Even though liver biopsy is rarely required for PBC diagnosis, 
it provides useful information on disease progression, patient 
prognosis and response to treatment. Therefore, despite its 
known limitations of invasiveness and sampling variability, liver 
biopsy in PBC may be used for risk stratification, decision on 
second-line treatment, and selection of patients for clinical trials. 
Apart from Scheuer’s and Ludwig’s staging systems [67,68], the 
new system proposed by Nakanuma et al [70] correlates well 
with clinical and laboratory features, Mayo scores, MELD 
score and Child-Pugh score [119], and is superior to the 
classical systems, as it may stratify patients according to the 
risk of developing cirrhosis [120]. The predictive value of a 
more reproducible and simpler histological scoring system 
for PBC, based on prognostically significant lesions, such as 
fibrosis, bile duct loss and lymphocytic interface hepatitis, 
awaits further validation [121]. Histological stage, ductopenia 
(>50% bile duct loss), deposition of copper-associated protein 
granules and severity of lymphocytic interface activity are 
significant predictors of fibrosis progression to cirrhosis and 
liver failure [122-127].

Regarding noninvasive tools for assessing fibrosis, the 
AST-to-platelet ratio index (APRI), has shown some value in 
predicting outcomes of patients with PBC, as it was associated 
with LT/death [128]. Indeed, an APRI cutoff >0.54 at baseline 
was predictive of LT/death, and retained statistical significance 
at 1  year even after adjustment for UDCA response [128]. 
The Enhanced Liver Fibrosis (ELF) score has shown good 
performance in detecting fibrosis staging and identifying 
patients with poor prognosis (ELF≥10 predicts a higher 
frequency of clinical complications and worse survival) [129].

Considering liver stiffness, TE (FibroScan®) and other 
elastography techniques are recommended as invaluable 
noninvasive tools for assessing liver fibrosis, both at diagnosis 
and during follow up [130-137]. In this context, Cristoferi et al 
identified that the best LSM to exclude or confirm advanced 
fibrosis by TE were <6.5 kPa and >11.0 kPa, respectively [138]. 
A retrospective follow-up study from the GPBCSG, including 
about 4000 patients with PBC, showed that LSM can stratify 
patients into low (<8 kPa), medium (8-15kPa), and high 
(>15 kPa) risk groups, as elevated LSM was independently 
associated with poor clinical outcomes [136]. In addition, 
a recent follow-up study from the GPBCSG showed that the 
most recent or current LSM >10 kPa is the strongest predictor 
of first liver-related events (hepatic decompensation) in 
patients with PBC, irrespective of prior biochemical response 
or LSM trajectory [139].
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Specific data on fibrosis assessment in patients with PBC, 
using 2-dimensional shear-wave elastography or acoustic 
radiation force impulse, are sparse, but the preliminary findings 
are promising [131,140-143]. Compared to TE, magnetic 
resonance elastography (MRE) is not limited by obesity, can 
analyze larger portions of the liver, and has demonstrated 
superior accuracy in other liver diseases. A recent large study 
involving more than 500 patients with PBC showed that MRE 
can accurately detect advanced fibrosis (cutoff: 4.6 kPa) and 
can also predict liver-related events [144]. However, it proved 
inferior to TE in detecting early stages of fibrosis. Given the 
longer time of acquisition and the high cost, it is reasonable to 
reserve MRE for overweight or obese patients, and probably for 
those who need cross-sectional imaging [144].

Direct measurement of portal pressure

The direct measurement of HVPG in patients with PBC 
has been shown to correlate with the probability of death or 
LT [145]. Indeed, recent studies have clarified the histological 
correlations and prevalence of portal hypertension in PBC. 
This commences in the early stages of the disease, long 
before the rise in serum bilirubin or the development of 
cirrhosis, and around 34% of patients with pre-cirrhotic 
PBC have “high-risk” portal hypertension, defined as 
HVPG>12  mmHg [146]. In PBC, features of clinically 
significant portal hypertension (CSPH) may occur early and 
indicate an increased risk for subsequent decompensation 
and greater mortality [147].

In addition, reduction of HVPG after 2  years of UDCA 
therapy may identify a subgroup of patients with good 
outcomes [145]. A recent study by Warnes et al [148], including 
86 patients with PBC who had baseline liver biopsy and HVPG 
measurement and were followed for 4 decades, showed that 
measurement of portal pressure was of significant prognostic 
value.

However, the large-scale use of noninvasive methods which 
can nowadays assess the presence of portal hypertension 
indirectly, makes the use of direct HVPG measurement 
impractical in everyday clinical practice.

PICO 3. What is the appropriate first-line treatment?

Statements

•	 All patients with well-established PBC, including those 
with cirrhosis (either compensated or decompensated), 
should be treated as soon as possible after diagnosis, in an 
attempt to prevent disease progression, reduce morbidity 
and mortality, and improve quality of life (LoE 1, strong 
statement)

•	 UDCA is the first-line treatment of choice, and should be 
initiated at the time of diagnosis, at a dose of 13-15 mg/kg/
day (preferably divided into 2 doses) indefinitely (LoE 1, 
strong statement)

•	 Governmental and private authorities, along with all 
relevant stakeholders, should ensure that patients have 
ample access to UDCA, as it improves liver biochemistry, 
delays histological progression, prolongs transplant-free 
survival and improves patients’ long-term prognosis (LoE 
1, strong statement)

The primary aim of treatment in PBC is to tackle disease 
progression by improving liver biochemistry, preventing the 
development of decompensated cirrhosis and its complications, 
and relieving symptoms. UDCA is the standard first-line 
therapy, approved by the Food and Drug Administration 
(FDA) since 1994 for all patients with PBC, and recommended 
by all major international guidelines [1,30,31,149]. It is a 
secondary bile acid, biosynthesized through gut microbial 
transformation of chenodeoxycholic acid within the intestinal 
microenvironment; it is absorbed in the colon and transferred 
to the circulating bile acid pool. Several multifaceted 
mechanisms have been proposed for its therapeutic effect, such 
as reduction of toxic hydrophobic bile acids, promotion of bile 
secretion and transformation, protection of biliary epithelial 
cells from apoptosis or endoplasmic reticulum stress-related 
autophagy, and manifestation of immunomodulatory and 
anti-inflammatory effects [150,151]. The optimal dose is 13-
15 mg/kg/day, as a single daily dose or divided (usually into 2 
doses for best tolerability). Notably, all studies demonstrating 
improved transplant-free survival have used this recommended 
dosage regimen [152].

Although PBC progresses slowly, and individual trials 
are often underpowered to evaluate hard endpoints such 
as mortality or LT, numerous randomized controlled trials 
(RCT) have consistently shown improvements in liver 
biochemistry [153-157]. Extended follow-up studies and pooled 
analyses have further indicated a survival benefit [154,157,158], 
although some meta-analyses have questioned the magnitude 
of these effects, partly in view of the inclusion of short-duration 
studies or those using suboptimal UDCA dosing [159,160]. 
Additional meta-analyses and long-term studies suggest that 
UDCA not only improves biochemical variables [161,162], 
but also delays histological progression [163,164], prolongs 
transplant-free survival [165] and improves long-term prognosis 
[97,166]. It is interesting that UDCA appears to be most effective 
when initiated early in the course of the disease [155].

More robust evidence comes from an individual patient 
meta-analysis by the GPBCSG, including 4845 patients, which 
demonstrated a significant improvement in transplant-free 
survival with UDCA at 5, 10 and 15 years (90%, 78% and 66%, 
respectively) compared with untreated patients (79%, 59% and 
32%, respectively; P=0.001 for all comparisons) [98]. These 
observations were further confirmed in a subsequent large 
international cohort study of 3902  patients, which showed 
that UDCA treatment was associated with a 54% relative risk 
reduction in LT or death (HR 0.46, 95%CI 0.40-0.52), with the 
survival benefit evident across all disease stages and persisting 
even in patients with an inadequate biochemical response 
(ALP>1.5 × ULN and/or bilirubin>ULN) [167]. Supporting 
these findings, an analysis by the GPBCSG of 1615 patients at 
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an early biochemical stage demonstrated that approximately 
half of the patients progressed to moderate or advanced disease 
within 5  years, and that progression was strongly associated 
with a higher risk of clinical events (decompensation, HCC, LT 
or death). Importantly, treatment with UDCA was associated 
with a lower risk of disease progression [168]. Taken together, 
these results highlight the benefit of early therapy initiation 
and continued surveillance [169]. Therefore, public bodies, 
such as the Ministry of Health and National Organization 
for Medicines, and private stakeholders, including patients’ 
associations, should ensure that patients have ample access to 
UDCA.

UDCA has an excellent safety profile. It is well tolerated, 
with only minor adverse effects reported, including mild 
weight gain, diarrhea, flatulence or transient worsening of 
pruritus [170,171]. The drug is considered safe during pregnancy 
and breastfeeding and has been used in intrahepatic cholestasis 
of pregnancy [172,173] (see below PICO question 9). Despite 
its favorable safety and tolerability profile, poor adherence has 
been observed in up to 11% of patients, with younger age and 
male sex identified as predictors of noncompliance [174].

PICO 4. How and when should response to therapy be 
defined to improve prognosis in patients with PBC?

Statements

•	 All patients with PBC should be evaluated for response 
to treatment with UDCA at least 12  months post 
treatment, as an inadequate response (ALP>1.5 × ULN 
and/or bilirubin>ULN) has been associated with shorter 
transplant-free survival and worse long-term prognosis 
(LoE 1, strong statement)

•	 Response criteria can also be applied at month 6 of UDCA 
treatment, as they can accurately predict the long-term 
outcomes of patients with PBC (LoE 3, weak statement)

•	 In patients with PBC, among the various criteria of 
biochemical response, the continuous models (GLOBE 
and UK-PBC risk scores) are the most accurate predictive 
models of long-term prognosis (LoE 2, strong statement)

•	 In patients with PBC, normalization of both ALP and total 
bilirubin, referred to as deep response, should be used as the 
new standard to assess response to treatment (with either 
UDCA or second-line therapies), particularly in high-risk 
patients (LoE 2, strong statement)

About 30-40% of patients with PBC have an inadequate 
response to UDCA treatment (ALP>1.5 × ULN and/
or bilirubin>ULN), while a recent prospective study 
between 2017 and 2024 from the European Reference 
Network (ERN)-Rare Liver found an even lower rate 
(about 15%) [1,30,31,175]. In addition, a minority of patients 
are unable to tolerate UDCA [1,30,31].

Over the last decades, various criteria and risk scores have 
been proposed for the assessment of treatment response. They 
rely mainly on alterations of biochemical indices, including 

ALP, AST, ALT and total bilirubin levels, using qualitative binary 
definitions or continuous scoring systems, after either 6 or 
12 months of UDCA treatment [1,79,97,103,124,155,166,176]. 
Several published assessment criteria on the biochemical 
response to UDCA at various time points after treatment 
initiation are shown in Table 5 [97,102,124,155,166,176-182]. 
Among these criteria, a recent systematic review and meta-
analysis of UDCA treatment response endpoints showed 
that Barcelona, Paris-I, Paris-II, Rotterdam, Toronto, and 
GLOBE and UK-PBC risk scores were the most robustly 
validated in external populations, with the last 2 continuous 
models (GLOBE and UK-PBC scores) being the most accurate 
predictive models [183].

Even though ALP and total bilirubin levels are the main 
indicators in assessing response to UDCA among scores, a 
major inherent problem lies in the lack of standardization 
related to proposed thresholds and definitions of treatment 
response. For example, regarding ALP, a reduction to 1.4-3× 
ULN has been considered as the response criterion in some of 
these scores (Table 5). All these issues preclude comparisons 
between studies, and explain the substantial variability among 
studies in treatment response rates and long-term outcomes, 
including liver-related death and/or transplantation.

Based on current guidelines, patients are considered 
eligible for second-line treatments when ALP is >1.5-1.67× 
ULN or when total bilirubin is >ULN after 12  months of 
UDCA administration (inadequate response) [1,31]. Those 
who achieved normal bilirubin but still abnormal ALP (<1.5-
1.67× ULN) are considered as having an adequate response 
after either UDCA or second-line therapies (acceptable 
clinical treatment endpoint). However, deep response, 
defined as the normalization of cholestatic indices, and in 
particular of ALP and total bilirubin, has gained considerable 
attention recently as a response criterion to UDCA, based 
on a growing body of evidence, and may be used as a new 
standard for assessing treatment response—at least in high-
risk patients [183,184]. Two large multicenter studies have 
demonstrated that normalization of ALP among patients who 
had an adequate response to UDCA (Paris II criteria) was 
associated with a significant survival benefit compared to those 
who did not [101,184]. In one of those studies, this was more 
evident in younger patients (≤62 years) with advanced fibrosis 
(LSM≥10 kPa) [184]. Concerning bilirubin levels, one of the 
studies showed ≤0.6× ULN as the threshold for prediction of 
LT or death [101]. This was further supported by a recent UK 
cohort study, as any ongoing elevation of ALP after UDCA 
treatment was associated with some degree of ongoing disease 
activity, suggesting that if our target is to completely control 
PBC activity, then normalization of ALP and bilirubin should 
be considered the ideal clinical treatment endpoint [185].

In this context, recent reports investigating second-line 
regimens, including elafibranor and seladelpar, have introduced 
normalization of ALP as a secondary endpoint [186,187]. 
Future analysis in the context of open-label extension studies 
could shed light on whether deep response is associated with 
survival benefit and can be proposed as a new clinical standard.

Several studies have also emphasized the vast significance 
of a prompt assessment of the response to UDCA, since 
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Table 5 Various criteria of assessment of the biochemical response to ursodeoxycholic acid (UDCA) treatment

Criteria [ref.] Time of evaluation Standards of response

Binary
Xi’an [102]
Ehime [177]
Beijing [178]
Rochester‑I [179]
Rochester‑II [180]
Barcelona [155]
Paris‑I [97]
Paris‑II [176]
Rotterdam [166]
POISE [181]
Toronto [124]
Montreal [182]

1 month
6 months
6 months
6 months
12 months
12 months
12 months 
12 months 
12 months
12 months
24 months
24 months

ALP ≤2.5 × ULN, AST ≤2 × ULN, and TB ≤1 × ULN
≥70% decrease from baseline in γ‑GT, or γ‑GT ≤ULN 
ALP ≤3 × ULN, TB and/or albumin ≤ULN
ALP <2 × ULN or updated Mayo risk score<4.5
ALP ≤2 × ULN or TB ≤1 mg/dL
≥40% decrease of ALP from baseline, or ALP ≤ULN
ALP ≤3 × ULN, AST ≤2 × ULN, and TB ≤1 mg/dL
ALP ≤1.5 × ULN, AST ≤1.5×ULN, and TB ≤1 mg/dL
TB ≤ULN and/or albumin ≥LLN
ALP <1.67 × ULN, and ≥15% reduction from baseline ALP, TB ≤ULN
ALP ≤1.67 × ULN
AST normalization or improved Porto‑hepatic gradient

Continuous
UK ‑ PBC score [103]

GLOBE score [79]

12 months

12 months

Baseline: Albumin and PLT count.
12 months: TB, ALP, and AST (or ALT). Prediction of 5, 10, 15 years survival rates and the 
response to UDCA
Baseline: Age. 12 months: TB, ALP, albumin, and PLT count. Prediction of 5, 10, 15 years 
survival rates and the response to UDCA

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TB, total bilirubin; γ‑GT, gamma glutamyl transpeptidase; LLN, lower 
limit of normal; TB, total bilirubin; PLT, platelets

early identification of an inadequate response allows timely 
administration of second-line therapies, thus attenuating the 
risk of disease-related complications and improving long-
term clinical outcomes. In line with this, as a portion of 
patients with PBC remain at risk of disease progression despite 
UDCA treatment, several studies have suggested that applying 
the response criteria at month 6 can accurately predict the 
long-term outcome in these patients [178,188-191]. The 
biggest study so far from the GLOBAL PBC study group on 
1362 patients concluded that an ALP threshold of 1.9× ULN 
at 6 months of UDCA treatment can predict that around 90% 
of these patients are not going to respond, according to the 
POISE criteria [191].

We should consider, though, that general applicability of 
strict criteria to all patients with PBC would eventually lead 
to potential overtreatment of some patients, without assessing 
important individual factors, such as quality of life, disease 
stage and risk of disease progression. As all currently available 
studies are retrospective, they bear notable limitations, 
such as population heterogeneity and substantial missing 
data. Consequently, these findings should be interpreted 
with caution and warrant validation in rigorously designed 
prospective studies.

PICO 5. What is the appropriate management of patients 
with PBC who do not respond or are intolerant to first-line 
treatment?

Statements

•	 Patients with PBC and an inadequate UDCA response or 
UDCA intolerance should be considered for second-line 
treatment (LoE 1, strong statement)

•	 In patients with PBC, the use of obeticholic acid (OCA), 
a farnesoid X receptor (FXR) agonist, should no longer 
be considered a feasible add-on option for those who do 
not respond to or are intolerant to UDCA therapy, as the 
European Medicines Agency (EMA) and the FDA have 
revoked access to OCA (LoE 2, strong statement)

•	 In patients with PBC and an inadequate response 
or intolerance to UDCA, either add-on therapy or 
monotherapy with the new peroxisome proliferator-
activated receptor (PPAR) agonists (elafibranor 80 mg/day, 
or seladelpar 10 mg/day) is recommended, though they are 
not indicated in Child-Pugh C cirrhosis and should be given 
cautiously in Child-Pugh B (LoE 2, strong statement)

•	 Fibrates, and in particular bezafibrate at a dose of 
400 mg/day, should be considered as an off‐label alternative 
second-line treatment for patients with PBC and inadequate 
response to UDCA, if the newer PPAR agonists (elafibranor 
and seladelpar) are unavailable; however, their use is not 
recommended in individuals with Child-Pugh C cirrhosis 
(LoE 2, strong statement)

•	 Governmental and private authorities, along with all relevant 
stakeholders, should ensure that patients have ample access 
to bezafibrate, or at least fenofibrate, if the new PPAR 
agonists are not available or not approved by National Health 
System authorities, as they improve liver biochemistry, and 
transplant-free survival (LoE 2, strong statement)

Inadequate response or intolerance to first-line treatment 
(UDCA) indicates a need for the assessment of add-on second-
line treatments [1,31]. These agents include the FXR agonist 
OCA, and PPAR agonists such as bezafibrate, fenofibrate, 
elafibranor and seladelpar, although recently the EMA and 
FDA have revoked access to OCA because of concerns about 
the risks of hepatotoxicity outweighing its benefits.
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OCA

FXR is a receptor expressed in several tissues, including 
the liver and the intestine, which modulates the transcription 
of several genes, among them those regulating bile acid 
homeostasis. FXR can reduce the synthesis of bile acids 
either directly, acting on the hepatocytes, or indirectly in 
intestinal epithelial cells, where the induction of FGF 19 
leads to a reduction of bile acid synthesis by interaction 
with FGF receptor 4. OCA is a synthetic derivative of 
chenodeoxycholic acid—the most potent endogenous ligand 
for FXR—and exhibits around 100-fold greater potency than 
its precursor [192]. OCA received accelerated approval by 
the FDA and conditional approval by the EMA, based on the 
results of the POISE trial [181]. In this phase 3 clinical trial, 
the combination of UDCA with OCA demonstrated significant 
biochemical improvements compared to UDCA monotherapy, 
and suggested a potential for better clinical outcomes [181]. 
This was further supported by a real-world study from the 
GPBCSG [193].

However, ΟCA induces pruritus and this has led to the 
discontinuation of treatment in about 10% of patients on the 
10  mg dose [194-197]. Moreover, based on cases of severe 
liver injury in patients with decompensated cirrhosis receiving 
OCA, the FDA issued a warning advising against its use 
in individuals with advanced cirrhosis, as defined by liver 
decompensation or CSPH [31].

In June 2024, EMA recommended revoking the conditional 
marketing authorization of OCA (https://www.ema.europa.eu/
en/news/ema-recommends-revoking-conditional-marketing-
authorisation-ocaliva) after a confirmatory trial (COBALT 
study), designed to validate the efficacy of OCA in reducing 
clinical adverse events in patients with advanced PBC, was 
terminated due to a failure of recruitment [198]. In September 
2025, Intercept voluntarily withdrew OCA from the US market 
following an FDA request. Based on this, even though OCA 
has been recommended as second-line treatment by both the 
European Association for the Study of the Liver (EASL) and 
the American Association for the Study of Liver Diseases 
(AALSD), it can no longer be considered a feasible option for 
patients with PBC.

PPAR agonists

PPAR agonists constitute a therapeutic class for the 
treatment of cholestatic diseases. Their main mechanism 
of action is modulation of bile acid detoxification via the 
regulation of genes that control the synthesis, metabolism 
and transport of biliary constituents [199-201]. PPAR is 
a ligand-activated transcription factor belonging to the 
nuclear receptor superfamily. Three different forms have 
been identified, PPAR-α, PPAR-δ (also referred to as 
PPAR-β), and PPAR-γ, encoded by different genes and 
having tissue-specific expression patterns and physiological 
functions [199-201]. Fenofibrate and pemafibrate bind to 
PPAR-α, seladelpar to PPARδ, elafibranor is a dual PPARα/δ 

agonist, saroglitazar a dual PPARα/γ agonist and bezafibrate a 
pan-PPAR agonist. Elafibranor and seladelpar are newer PPAR 
agonists that already received accelerated approval in the US 
and conditional approval in the European Union as effective 
add-on second-line treatments or alternative monotherapy for 
UDCA intolerant patients (see below).

Fibrates

Fibrates are broadly used as hypolipidemic agents that 
enhance phospholipid secretion into bile, decrease the 
cytotoxicity of hydrophobic bile acids, and inhibit bile acid 
synthesis via an FXR-independent pathway. Early studies have 
shown that both bezafibrate and fenofibrate improve liver 
biochemistry in patients who have previously demonstrated an 
inadequate response to UDCA [202,203].

The BEZURSO study, a phase 3, placebo-controlled trial, 
was designed to assess the effect of bezafibrate at a dose of 
400 mg daily in patients who showed an inadequate response 
to UDCA, with primary endpoint the complete normalization 
of ALT, AST, ALP, total bilirubin, albumin and prothrombin 
time at 24  months of treatment [204]. It is notable that 
the primary endpoint was achieved in 31% of patients on 
bezafibrate vs. 0% in those on placebo. In addition, 67% 
and 2% of patients on bezafibrate and placebo exhibited 
normalization of ALP [204].

Furthermore, a multicenter retrospective study from Japan 
has demonstrated significantly better transplant-free survival 
in patients on bezafibrate plus UDCA, compared to UDCA 
alone [205]. Most importantly, bezafibrate administration over 
a short period (21 days) was also proven to have a beneficial 
effect on pruritus in an RCT, as its use was associated with a 
50% reduction in 55% of patients with moderate-to-severe 
pruritus [206].

Robust data on the effect of fenofibrate on transplant-free 
survival are lacking, although a recent systematic review and 
meta-analysis, as well as some small retrospective studies, 
showed that fenofibrate at 100-200  mg/day was effective as 
adjunctive therapy in PBC [203,207,208].

In terms of safety, the use of fibrates has been associated 
with myalgias and abdominal pain in around one fifth of 
patients, and less often with rhabdomyolysis, frequently 
leading to discontinuation of these agents [203,204,207]. In 
addition, fibrates have been associated with elevated serum 
creatinine levels, which are usually reversible and mainly 
attributed to increase creatinine production. Apart from mild 
elevations of transaminases, severe cases of acute or chronic 
liver injury have been reported in patients with cirrhosis. As a 
result, fibrates are discouraged in patients with decompensated 
cirrhosis [31].

Overall, and as endorsed both by the EASL and AASLD, 
fibrates should be recommended as off-label second-line 
treatment in PBC [1,31]. Unfortunately, bezafibrate is currently 
not commercially available in many European countries, 
including Greece, or in the US.
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Elafibranor

Elafibranor is a dual PPARα and PPARδ agonist. An 
initial phase 2 randomized, double-blind, placebo-controlled 
study, evaluating 12  weeks of elafibranor in patients with an 
inadequate response to UDCA treatment, demonstrated a 
significant decline in ALP, along with other inflammatory 
markers, compared to placebo [209]. A  subsequent phase 3 
trial, evaluating elafibranor at a dose of 80  mg/day, showed 
a significantly higher adequate biochemical response rate, 
as defined by ALP levels <1.67 × ULN, with a decrease of 
15% or more from baseline, and a normal total bilirubin 
level compared to placebo at month 12 (51% vs. 4%; P<0.001) 
as well as a significantly higher deep response rate (15.0% vs. 
0%; P=0.002), as attested by normalization of ALP at the same 
timepoint [186].  The frequency of any adverse events that 
emerged during the treatment period was comparable between 
the 2 groups (96% vs. 91%). However, some adverse events of 
mild to moderate severity, such as abdominal pain, diarrhea, 
nausea and vomiting, were more frequent (11% vs. 6%, 11% vs. 
9%, 11% vs. 6% and 11% vs. 2%, respectively) in the elafibranor 
group compared to placebo—although the differences did not 
reach statistical significance [186]. Up to the present, the use of 
elafibranor in patients with PBC and Child-Pugh C cirrhosis 
is not recommended, while it should be used with caution in 
those with Child-Pugh B cirrhosis.

Seladelpar

Seladelpar is a potent, selective PPARδ agonist. PPARδ is 
broadly expressed across hepatic cells that contribute to the 
pathogenesis of PBC. One phase 2 and 2 phase 3 clinical trials 
have verified the efficacy and safety of seladelpar [187,210,211]. 
More specifically, in the RESPONSE trial, seladelpar at a dose 
of 10  mg/day demonstrated a significantly higher adequate 
biochemical response rate, as defined by the same response 
criteria stated above for elafibranor,  compared to placebo at 
month 12 (61.7% vs. 20.0%; P<0.001) as well as significantly 
higher deep response rates, as attested by normalization of 
ALP (25.0% vs. 0%; P<0.001) at the same timepoint. As in 
the elafibranor studies, the frequency of any adverse event 
that emerged during the treatment period was comparable 
between the 2 groups (86.7% vs. 84.6%). However, some 
adverse events of mild to moderate severity, such as headache, 
abdominal pain, nausea and abdominal distention, were more 
frequent (7.8% vs. 3.1%, 7% vs. 1.5%, 6.2% vs. 4.6% and 6.3% 
vs. 3.1%, respectively) in the seladelpar group compared to 
placebo—although the differences did not reach statistical 
significance [187].

An interim analysis from 337  patients on seladelpar up 
to 2  years (ASSURE study) demonstrated a durable effect 
on biochemical markers of PBC, along with sustained 
improvement of pruritus and sustained safety, similar to the 
results of the RESPONSE trial [212]. Up to the present, the use 
of seladelpar in patients with PBC and Child-Pugh C cirrhosis 
is not recommended, while it should be used with caution in 
those with Child-Pugh B cirrhosis.

Based on their biochemical efficacy, both elafibranor and 
seladelpar should be considered as second-line treatment in 
patients with an inadequate response or intolerance to UDCA. 
However, long-term data are needed to prove their efficacy 
in terms of key clinical outcomes, including transplant-free 
survival.

As several new regimens are becoming available, the 
selection of second-line drugs should be guided by additional 
individual factors, including available clinical experience, 
predominant symptoms, disease stage and cost-effectiveness.

PICO 6. What monitoring strategies should be implemented 
during follow up of patients with PBC?

•	 In patients with PBC who have responded to UDCA 
treatment, periodic yearly reassessment should be 
performed indefinitely, as a loss of response at any time 
during monitoring is associated with worse outcomes (LoE 
3, strong statement)

•	 In patients with PBC, TE should be performed regularly 
(every 1-2 years) during follow up, according to the patients’ 
response and fibrosis status (LoE 1, strong statement)

•	 In patients with PBC, extrahepatic autoimmune-associated 
diseases should be checked for in the appropriate setting 
during long-term follow up, through patient interview and 
laboratory testing when available (LoE 3, strong statement)

•	 In patients with PBC, the Baveno VII guidelines should be 
applied for the screening and management of CSPH (LoE 3, 
strong statement)

•	 In patients with PBC and cirrhosis, surveillance for 
HCC every 6  months using abdominal ultrasound, with 
or without alpha-fetoprotein (a-FP) serum levels, is 
recommended (LoE 1, strong statement)

•	 In patients with PBC, the lipid profile should be assessed 
at baseline and repeated periodically. Lipid-lowering 
treatment should be considered only in those with 
concomitant cardiovascular risk factors (LoE 3, strong 
statement)

•	 In patients with PBC, bone mineral density testing 
using dual-energy X-ray absorptiometry (DEXA) is 
recommended at baseline and every 1-5 years, according to 
the patients’ risk profile (LoE 2, strong statement)

•	 In patients with PBC, bisphosphonates are recommended 
for those with increased fracture risk, while prophylactic 
administration of calcium and vitamin D supplementation 
is advised to reduce the risk of osteopenia/osteoporosis and 
bone fractures (LoE 2, strong statement)

Apart from the prognostic scores that assess the early 
response to treatment and outcomes (6-12 months post UDCA 
administration; see PICO question 4), evaluation of multiple 
hepatic biomarkers (including AST, ALT, ALP and total 
bilirubin) and fibrosis scores (mainly APRI and FIB-4) are used 
for assessing clinical outcomes during follow up [184,213,214]. 
It is now clear that maintenance of the response over time 
is of paramount importance, as its loss at any time during 
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follow up is associated with worse outcomes; thus, periodic 
reassessment of patients with PBC seems essential during 
follow up to optimize the treatment response, independently 
of an early biochemical response [215]. In addition, both 
baseline and on-course progression of TE values seem to have 
an important role in the long-term prognosis of patients with 
PBC [134,136]. In one of the largest retrospective studies 
performed, comprising 3078  patients, every increase of TE 
values during follow up showed good correlation with serious 
clinical events [137].

Regarding the timing of follow-up visits, a twice-yearly 
follow up seems logical for patients with an intermediate/
high risk for disease progression (including those with 
younger age at presentation and advanced fibrosis) [1], while 
follow up of those with established cirrhosis, especially when 
decompensated, should be more frequent, and individualized 
according to symptoms. On the other hand, patients with a 
longstanding deep response and low fibrosis in consecutive 
TE measurements could be followed yearly. TE should be 
performed periodically during follow up; yearly or every 
2  years seems appropriate for patients at medium/high risk 
for fibrosis progression (including those with worsening of 
TE, or TE values at baseline more than 8 kPa) [136]; longer 
intervals should be considered for non-cirrhotic patients with 
a biochemical response.

Monitoring associated autoimmune phenomena

As extrahepatic autoimmune diseases and syndromes—in 
particular Hashimoto’s thyroiditis, Raynaud syndrome and 
sicca/Sjögren’s syndrome—are quite often seen in patients 
with PBC, physicians should assess patients for any relevant 
symptom during each visit [1,96,216].

Apart from extra-hepatic autoimmune diseases, around 
5-10% of all patients with PBC suffer from PBC/AIH variant 
syndrome. However, in this consensus we are only addressing 
the diagnosis and the key aspects of management of patients 
with PBC; otherwise, we refer readers to the recent guidelines 
for AIH published by the Hellenic Association for the Study of 
the Liver [22] and those of the EASL [95].

Identification and management of portal hypertension 
and liver failure

Evidence suggests that CSPH is likely in PBC before 
the development of cirrhosis, and is associated with more 
advanced histological lesions, including the formation of 
fibrous septa and nodular regenerative hyperplasia [146,217]. 
These structural changes negatively impact prognosis. 
Two retrospective studies demonstrated that patients 
with pre-cirrhotic PBC and CSPH had significantly lower 
transplantation-free survival rates compared to those 
without CSPH [147,218]. Moreover, clinical manifestations 
of CSPH, such as varices, have been linked to high-risk 

features, including male sex, hypoalbuminemia, and 
hyperbilirubinemia [219].

HVPG measurement is considered the gold-standard 
method for diagnosing CSPH in chronic liver diseases. 
However, it may underestimate portal pressure in PBC 
because of the pre-sinusoidal component [220,221]. 
Therefore, noninvasive tests play a critical role in identifying 
and monitoring CSPH in this population, although their 
prospective validation is still pending. In a large retrospective 
PBC cohort, patients with LSM<15 kPa and platelets≥150 G/L 
had a zero 3-year risk of decompensation, LT or liver-related 
death. In contrast, levels of LSM≥15 kPa or platelets<150 G/L 
were correlated with a greater incidence of complications 
during 2 years of follow up [147].

Long-term follow up of patients with PBC should 
include regular assessment of liver function tests, including 
bilirubin, albumin, prothrombin time and platelet count. 
Additional markers, such as AST, total cholesterol, ALP 
and neutrophil-to-lymphocyte ratio, have been proposed as 
predictors of liver failure in PBC, and might have a potential 
value for risk-stratification (see above) [222,223]. In cases 
of acute liver failure or decompensation, complications 
such as ascites, hepatic encephalopathy and coagulopathy 
should be managed according to current international 
guidelines [224].

Screening for HCC

HCC is associated with a poor prognosis and higher 
mortality rates in patients with PBC [225]. Several studies 
have consistently shown a higher incidence of HCC in this 
population compared to the general population [226,227]. 
A systematic review and meta-analysis of 29 studies reported 
a pooled incidence of 4.17  cases per 1000  patient-years, 
which increased substantially to 15.7 per 1000 patient-years 
in patients with cirrhosis [82]. While cirrhosis represents 
the major risk factor for HCC development, additional 
determinants have also been suggested, including male sex, 
alcohol consumption and inadequate biochemical response 
to therapy [228,229]. A recent nationwide cohort study with 
external validation confirmed older age and male sex as 
significant risk factors [230]. These findings emphasize the 
importance of risk-stratification of HCC in patients with 
PBC and suggest that certain subgroups may warrant more 
intensive screening [230,231].

Early detection of HCC has been associated with better 
survival in patients with cirrhosis [232]. Accordingly, 
all cirrhotic patients with PBC should be screened using 
ultrasound, with or without a-FP serum levels, every 6 months, 
in line with current EASL and AASLD guidelines—except 
when curative treatment is not feasible [233,234]. Although 
current evidence does not support routine surveillance in 
patients without cirrhosis, an individualized approach may be 
justified in high-risk subgroups, such as older males, or those 
with heavy alcohol consumption [235].
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Monitoring for complications

Dyslipidemia

Dyslipidemia is highly prevalent in patients with PBC, 
and most patients are affected. The lipid profile is usually 
characterized by high total cholesterol (TC) and low-
density lipoprotein cholesterol, frequently influenced by the 
presence of lipoprotein X, while high-density lipoprotein 
cholesterol is also markedly elevated, particularly in the 
early stages of the disease. This pattern appears to exert a 
protective effect on cardiovascular risk in PBC. Several 
studies have demonstrated that cardiovascular risk is not 
elevated in patients with PBC compared to the general 
population [236,237]. However, in the presence of additional 
cardiovascular risk factors, such as arterial hypertension 
or diabetes mellitus, treatment decisions should follow 
international guidelines and involve multidisciplinary 
consultation with other specialties [238].

Although not clearly associated with increased 
cardiovascular risk in PBC, recent studies suggest that 
hyperlipidemia may represent an important prognostic factor 
for liver-related outcomes. In a small study of 46 patients with 
PBC, high levels of acylcarnitine and free fatty acids were 
positively correlated with increased liver stiffness and fibrosis 
markers, indicating that markers of disturbed lipid metabolism 
could serve as predictors of fibrosis severity [239]. Another 
study evaluated the prognostic value of baseline TC in 531 
non-cirrhotic patients with PBC. The predictive accuracy 
of TC for liver-related outcomes was comparable to that 
of the Globe Score, and the combination of these 2 markers 
provided an enhanced prognostic performance [15]. These 
findings highlight a possible dual role for lipid metabolism 
abnormalities in PBC, both as markers of metabolic alterations 
and as prognostic indicators of disease progression, but further 
validation is needed.

Fat-soluble vitamin malabsorption

Impaired bile acid-mediated metabolism of fat-soluble 
vitamins can result in deficiencies in patients with PBC, 
particularly in those with advanced cholestasis and jaundice. 
Vitamin A deficiency appears to be more prevalent, as 
deficiencies of vitamins D, E and K are less common [240]. 
From a monitoring perspective, vitamin D requires particular 
attention, as reduced vitamin D levels were associated 
with advanced disease stage, suggesting a link with disease 
progression [241]. Another study demonstrated that 
reduced vitamin D levels were correlated with inadequate 
response to UDCA, cirrhosis development and liver-related 
mortality [242]. These data support the hypothesis that vitamin 
D is not only a nutritional factor, but also a potential marker of 
disease severity. Therefore, assessment of vitamin D levels at 
baseline and during follow up seems valuable.

In patients with advanced cholestasis, levels of vitamin A, 
K and E should also be evaluated, to prevent complications 
such as night blindness, coagulopathy and neuromuscular 

disorders. When deficiencies are detected, water-soluble or 
parenteral supplementation is recommended [31].

Bone disease and osteoporosis

Musculoskeletal manifestations, particularly bone pain 
and arthralgias, are frequent in PBC. The disease is associated 
with an increased risk of osteopenia/osteoporosis and 
fractures, particularly in post-menopausal women [243,244]. 
Contributing risk factors include chronic cholestasis, advanced 
age, smoking and alcohol consumption, physical inactivity 
and estrogen deficiency [244,245]. Treatment with UDCA 
does not appear to reduce fracture risk or improve bone 
mineral density, and data on the efficacy of newer agents are 
currently lacking. Bone mineral density testing using DEXA 
should be performed at baseline and repeated every 1-5 years, 
depending on the individual risk profile. Preventive measures, 
including adequate calcium and vitamin D intake, should be 
recommended [246].

There is no consensus regarding the optimal threshold to 
start treatment for osteoporosis in PBC. A  femoral T-score 
<-1.5 has been previously suggested [243,244]. However, these 
scores already indicate an elevated fracture risk, supporting 
earlier treatment consideration in this group.

Bisphosphonates are the first-line therapy for osteoporosis 
in PBC, despite the lack of randomized trials specifically in 
this population. Among these, alendronate appears to be the 
most effective, although poor compliance with treatment 
has been reported [247,248]. As bisphosphonates may cause 
gastrointestinal adverse events, such as gastritis and esophagitis, 
they should be used with caution in patients with esophageal 
varices [249]. In such cases, intravenous administration may 
represent a safer alternative. Hormone replacement therapy 
may be considered in women with a high risk of fracture and 
concurrent hypogonadism, but their use is limited by severe 
side-effects [250,251]. Persistent musculoskeletal symptoms 
may reflect coexisting autoimmune rheumatic diseases, and 
referral to a rheumatologist is recommended in such cases.

Although observational studies support the long-term 
safety and efficacy of bisphosphonates in reducing fracture 
risk in PBC, comparative trials in this population are 
needed to provide high-level evidence and guide treatment 
strategies [245].

PICO 7. How  should symptoms and extrahepatic 
manifestations of PBC be managed?

•	 In patients with PBC, pruritus should be managed with a 
stepwise approach, beginning with conservative measures, 
and followed by cholestyramine as first-line treatment 
and rifampicin as second-line treatment (LoE 2, strong 
statement)

•	 If available, linerixibat, an ileal bile acid transporter (IBAT) 
inhibitor, should be used at a dosage of 40 mg twice daily in 
patients with PBC and refractory pruritus (LoE 2, strong 
statement)
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•	 In patients with PBC and refractory pruritus, other available 
IBAT inhibitors may be used, only on an individualized 
basis, when other treatments have failed (LoE 3, weak/open 
statement)

•	 In patients with PBC, seladelpar, a selective PPAR-δ agonist, 
may be considered as second-line agent in cases with 
inadequate response to UDCA treatment and moderate-to-
severe pruritus (LoE 2, weak statement)

•	 In patients with PBC, alternative or contributing causes 
of fatigue, most notably anemia, hypothyroidism and 
depression, should be identified and appropriately treated 
(LoE 2, strong statement)

•	 In patients with PBC, non-pharmacological treatment 
modalities should be offered for the management of fatigue, 
including coping strategies and physical activities (LoE 2, 
strong statement)

•	 In patients with PBC, clinicians should be aware of 
cognitive symptoms associated with the disease. Optimal 
management should include patient education, supportive 
care, and treatment of comorbidities (LoE 5, strong 
statement)

•	 In patients with PBC, the practical 3-step (ASK-MEASURE-
TREAT) algorithm proposed by the European Reference 
Network (ERN) RARE-LIVER network can help in 
recognizing the disease-associated symptoms (LoE 3, weak 
statement)

•	 In patients with PBC and concurrent sicca symptoms 
or Raynaud’s phenomenon, appropriate management 
is recommended, with general conservative measures 
and specialist referral when appropriate (LoE 4, strong 
statement)

Several symptoms, including pruritus, fatigue and cognitive 
dysfunction, as well as extrahepatic autoimmune diseases and/
or syndromes (Table  1), may appear in patients with PBC, 
even before biochemical abnormalities, and are often poorly 
responsive to UDCA treatment [1,252]. Therefore, systematic 
screening, individualized management and sometimes 
collaboration with other medical specialties are necessary for 
effective care of patients.

Pruritus

Pruritus is one of the most common and burdensome 
symptoms of PBC, affecting up to 80% of patients during 
the disease course [253]. It may occur at any age and even 
months to years prior to PBC diagnosis, without having any 
direct correlation with liver biochemistry values, duration of 
the disease or hepatic fibrosis stage [88,254,255], even though 
higher ALP levels and more advanced disease have been 
correlated with pruritus severity [86,256]. The pathophysiology 
of itching seems to be multifactorial, with several different 
pathways and substances being involved, including bile acids, 
autotaxin, histamine, opioidergic tone, serotonin and substance 
P [257]. The impact on health-related quality of life (HRQoL) 
can be significant, including sleep disruption, psychological 

distress and subsequent social isolation (see below PICO 
question 8).

A stepwise individualized approach for pruritus 
management appears to offer benefit to patients with 
PBC [1,31] (Fig. 6). Psychological support is important to avoid 
mental distress in cases of severe pruritus. Initial conservative 
measures, such as lifestyle modifications and over-the-counter 
medications, can improve the itch sensation. Sleeping on 
soft mattresses, cool showering in the morning, use of mild 
soaps and detergents, and avoidance of irritating fabrics are 
advised [258]. Moisturizers containing capsaicin, menthol or 
polidocanol may provide additional benefit [259-261].

If lifestyle interventions and over-the-counter agents fail to 
sufficiently control pruritus, pharmacological therapy should 
be initiated (Table 6). Antihistamines may alleviate itching, but 
their effect in cholestatic pruritus is not yet proven [262]. Ion-
exchange resins, such as cholestyramine, remain the first-line 
pharmacological option for PBC-related pruritus. However, 
supporting evidence is limited, with few RCTs and no clear 
benefit over placebo [263-265]. In addition, gastrointestinal 
adverse events, including diarrhea and vomiting, are frequently 
reported [265,266].

Rifampicin has consistently shown efficacy in reducing 
pruritus in RCTs and is widely used as a second-line agent, 
but requires close monitoring during treatment in view of the 
severe risk of hepatotoxicity [267]. Oral opioid antagonists, 
particularly naltrexone, have shown superiority over placebo 
in cholestatic pruritus treatment, but their use is limited by 
withdrawal-like symptoms, which compromise long-term 
tolerance [268-270].

Selective serotonin reuptake inhibitors, such as sertraline, 
may also be beneficial, especially in cases with concomitant 
depression or anxiety disorders [271,272]. Gabapentin has 
been tested based on its efficacy in other pruritic conditions, 
but data from a single RCT in PBC failed to demonstrate any 
benefit over placebo [273].

In recent years, novel agents have emerged as promising 
options for the treatment of cholestatic pruritus. IBAT 
inhibitors, such as maralixibat and odevixibat, have been 
approved for pediatric cholestatic conditions, such as Alagille 
syndrome and progressive familial intrahepatic cholestasis, 
and are under investigation in PBC [274,275]. In a phase 2 RCT 
(GLIMMER), linerixibat significantly improved pruritus and 
quality of life measurements in patients with PBC, although 
gastrointestinal adverse events were often reported [276]. 
Similar favorable results of linerixibat (40 mg twice daily) in 
patients with PBC and cholestatic pruritus, have been reported 
recently in a randomized, multicenter, double-blind, placebo-
controlled, phase 3 trial (GLISTEN) supporting its potential 
to address a major symptom of PBC [277]. Another ongoing 
phase 3 trial (VANTAGE), investigating volixibat, is expected 
to shed additional light on the efficacy of IBAT inhibitors in 
reducing pruritus and improving patient-reported outcomes 
in PBC.

Non-conventional approaches, including ultraviolet 
phototherapy, plasmapheresis and nasobiliary drainage, 
have demonstrated symptomatic benefit in case series 
and uncontrolled studies. However, the lack of RCTs 
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• Lifestyle modifications: sleep on soft mattresses, cool showering in the morning, use of mild soaps and detergents and avoidance
 of irritating fabrics, use of moisturizers containing capsaicin, menthol or polidocanol
• Psychological support

• Antihistamines e.g., hydroxyzine (3–4 times daily)
 Limited efficacy in cholestatic pruritus; SE: sedation, anticholinergic effects, QT prolongation

• Ion-exchange resins, i.e. cholestyramine (4–16 g/day) as first-line
 Limited RCT evidence and tolerance; SE: diarrhea, constipation, bloating, taste disturbance, drug interactions, possible interference with vitamin K metabolism

• Rifampicin (150–300 mg twice daily) as second-line
 Effective in RCTs; requires close monitoring, avoid if bilirubin elevated; SE: hepatotoxicity, hemolysis, nephrotoxicity, drug interactions,
 interference with vitamin K metabolism

• Oral opioid antagonists, particularly naltrexone (50 mg/day)
 Effective in RCTs; tolerance limited by withdrawal-like symptoms; gradual dose escalation every 3–7 days

• Selective serotonin reuptake inhibitors, e.g. sertraline (75–100 mg/day)
 May improve pruritus and mood in small trials; useful if depression present; caution in coadministration with other serotoninergic
 agents; SE: diarrhea, tremor, nausea, dry mouth

• Linerixibat (if available 40 mg/day; IBAT inhibitor)
 Strong evidence from phase 2 and 3 RCTs for improvement of pruritus in PBC; SE: diarrhea, nausea, vomiting; other IBAT inhibitors (e.g., Maralixibat,
 Odevixibat or Volixibat) at an individualized basis

• PPAR agonists (in cases with inadequate response to UDCA and moderate to severe pruritus)
 Bezafibrate 400 mg/day; pan-PPAR agonist; improves biochemistry and pruritus in RCTs; reduced availability in many countries including Greece;
 SE: myalgias, ↑ creatinine Seladelpar 10 mg/day; PPAR-δ agonist; RCT evidence for pruritus improvement; SE: abdominal pain, nausea, bloating

• Liver transplantation in cases of intractable pruritus despite optimal medical management
Step 9

Step 7

Step 6

Step 5

Step 4

Step 3

Step 2

Step 1

Step 8

Figure 6 A proposed algorithm for the management of pruritus in patients with primary biliary cholangitis. Life-style modifications and psychological 
support should be the initial approach. Then antihistamines can be tried, though their efficacy is limited in cholestatic pruritus. Cholestyramine 
and rifampicin as first- or second-line treatments should be used, but their tolerance is moderate and hepatotoxicity from rifampicin is a serious 
problem. Naltrexone and selective serotonin reuptake inhibitors may be effective in selective patients, but tolerance and SE limit their use. If 
available, linerixibat, an IBAT inhibitor, has strong evidence-based data for improvement of pruritus. In cases with inadequate response to UDCA 
and moderate to severe pruritus, PPAR agonists (bezafibrate and seladelpar) can be used, as they have shown pruritus improvement in randomized 
trials. In cases of intractable pruritus despite optimal medical management, liver transplantation should be considered as the last resort
SE, side-effects; RCT, randomized-controlled trials; IBAT, ileal bile acid transporter; UDCA, ursodeoxycholic acid; PPAR, peroxisome proliferator-
activated receptor

and high rate of adverse events limits their use to 
patients unresponsive to standard pharmacological 
therapy [278-280]. In cases of intractable pruritus despite 
optimal medical management, LT should be considered as a 
last resort (see below PICO question 10) [281].

PPAR agonists have also been shown to provide benefits 
in symptom control [282]. In this context, fibrates, mainly 
bezafibrate, have demonstrated antipruritic effects in several 
studies, often as secondary endpoints [204,206]. The newly 
approved PPAR agonists elafibranor and seladelpar have also 
demonstrated beneficial effects on pruritus as a secondary 
endpoint in phase 3 clinical trials. Seladelpar achieved a 
significant reduction in pruritus, measured with numeric 
rating scale (NRS) scores, compared to placebo in the 
ENHANCE and RESPONSE trials, with sustained benefit in 
pooled analyses [187,211]. Accordingly, seladelpar may be 
considered in cases with inadequate response to treatment with 
UDCA and moderate-to-severe pruritus. Elafibranor showed 
less consistent results, with no significant reduction in Worst 
Itch NRS (WI-NRS) scores in the ELATIVE trial [186].

Overall, these findings underscore the emerging role of 
IBAT inhibitors and PPAR agonists in pruritus management, 

and support a stratified approach based on efficacy, safety 
and patient tolerability. Nevertheless, as challenges in the 
management of pruritus in patients with PBC are ongoing, 
further evidence is needed to define the role of emerging 
therapeutic agents in its treatment.

Fatigue

Fatigue is the most reported symptom in PBC, 
affecting up to 80% of patients, with 40% reporting severe 
fatigue [1,31,283-285]. Overall, patients frequently refer to 
it as  ”lack of energy”. It is actually, a complex phenomenon 
involving both central fatigue, perceived as reduced mental 
energy or motivation, and peripheral fatigue, often described 
as physical weakness and effort intolerance [283,284]. It 
must be noted that fatigue is not associated with biochemical 
markers, disease stage or response to UDCA treatment, as it is 
often present in patients with well-controlled disease [77,90]. 
However, fatigue severity is a predictive factor for liver-related 
mortality and post-LT outcome, as it persists in a significant 
proportion of patients with PBC after LT [286,287].
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Table 6 Available medications for treatment of cholestatic pruritus

Treatment [ref.] Mechanism of action Dosage Adverse effects Comments

Antihistamines (e.g., 
hydroxyzine) [262]

Histamine receptor 
blockade

3‑4 times daily Sedation, anticholinergic effects, QT 
prolongation

Limited efficacy in cholestatic 
pruritus

Ion‑exchange 
resins (e.g., 
cholestyramine) 
[263]

Binds pruritogens in 
the gut

4‑16 g/day, 
2‑4 h apart 
from UDCA

Diarrhea, constipation, bloating, taste 
disturbance, possible interference with 
vitamin K metabolism

First‑line; limited RCT 
evidence, drug–drug 
interactions

Rifampicin [267] Pregnane X receptor 
agonist, enzyme 
inducer

150‑300 mg 
twice daily

Hepatotoxicity, hemolysis, 
nephrotoxicity, drug interactions, 
interference with vitamin K metabolism

Effective in RCTs; requires close 
monitoring, avoid if bilirubin 
elevated

Opioid antagonists 
(e.g., naltrexone) 
[268‑270]

Reduces 
opioid‑mediated 
neurotransmission

50 mg/day Opioid withdrawal‑like syndrome Effective in RCTs; tolerance 
limited by withdrawal 
symptoms; gradual dose 
escalation every 3‑7 days

Selective serotonin 
reuptake inhibitors 
(e.g., sertraline) 
[271,272]

Modulation of 
serotonergic pathways

75‑100 mg/
day

Diarrhea, tremor, nausea, dry mouth May improve pruritus and 
mood in small trials; useful 
if depression present; caution 
when co‑administered with 
other serotonergic agents

Fibrates (PPAR 
agonists e.g., 
bezafibrate) 
[204,206]

PPAR‑α activation/
probably PPAR‑γ/δ 
activation, as well 
(pan‑PPAR agonist)

400 mg/day Myalgias, elevated creatinine, not 
recommended during pregnancy

Improves biochemistry and 
pruritus in RCTs; reduced 
availability in many countries

PPAR‑α/δ agonist 
(e.g., elafibranor) 
[186]

PPAR‑α/δ activation 80 mg/day Elevated CPK, myalgias, nausea, 
abdominal pain, not recommended 
during pregnancy

Less consistent RCT evidence 
for pruritus improvement

PPAR‑δ agonist 
(e.g., seladelpar)[211]

PPAR‑δ activation 10 mg/day Abdominal pain, nausea, bloating, not 
recommended during pregnancy

Strong RCT evidence for 
pruritus improvement

IBAT inhibitors 
(e.g., maralixibat, 
odevixibat volixibat, 
linerixibat) 
[274‑277]

Inhibit IBAT ‑ Diarrhea, nausea, vomiting So far, only linerixibat has 
strong evidence from phase 2 
and 3 RCT for improvement of 
pruritus in PBC; results from 
other ongoing trials in PBC are 
pending

UDCA, ursodeoxycholic acid; RCT, randomized controlled trial; PPAR, peroxisome proliferator‑activated receptor; CPK, creatinine phosphokinase; IBAT, ileal bile 
acid transporter; PBC, primary biliary cholangitis

Fatigue frequently coexists with pruritus and sleep 
disturbances, including delayed sleep onset and early awakening, 
leading to depression and severe impairment of quality of 
life [284,288,289]. Mechanisms underlying fatigue in PBC 
remain incompletely understood, although autonomic and 
mitochondrial dysfunction have been suggested as implicating 
mediators in muscle “deficit” in PBC [290]. However, several 
comorbidities and medications may contribute to its severity 
(Table 7). In this context, clinicians should identify and address 
concomitant conditions that may exacerbate fatigue, such as 
anemia, hypothyroidism, celiac disease and depression, and 
other conditions affecting patients of this age group, such as heart 
failure, chronic kidney disease and diabetes type II (Table 7) [1].

In addition, non-pharmacological strategies, such as 
psychological interventions and efforts to prevent social 
isolation, individualized physical activity programs and energy 
conservation techniques have shown promising results. In a 
recent trial of 33 participants with clinically significant fatigue, 

Table 7 Possible contributors to fatigue in PBC

Conditions Medications

Anemia Antihypertensives 
(e.g., beta‑blockers)

Dehydration Antibiotics

Autonomic nervous system dysfunction Anti‑depressants

Celiac disease, depression Sedatives

Diabetes, heart failure, hypothyroidism Opioids

Chronic kidney disease Muscle relaxants

Parkinson’s disease, multiple sclerosis

calculated as a score over 33 in the PBC-40 fatigue domain, 
an individualized, 12-week home-based exercise regimen 
led to significant improvement in both fatigue and cognitive 
function [291].
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Currently, no medications are specifically approved for 
fatigue in PBC. Golexanolone, a GABA-A receptor modulating 
antagonist, has shown preliminary efficacy in ameliorating 
central fatigue symptoms in rats with bile duct ligation and is 
under clinical evaluation [292]. Among agents used for PBC, 
some have demonstrated benefits in reducing fatigue severity 
as secondary outcomes. In an RCT examining 100 patients with 
PBC who had an inadequate response to UDCA, bezafibrate 
reduced fatigue severity, although objective quantification was 
lacking [204].

Data from studies on novel PPAR agonists are too 
inconsistent to allow safe conclusions. In a phase 2 open-
label trial, seladelpar achieved sustained fatigue reduction 
over 12 months, as measured by the 5D-itch scale and PBC-
40 [293]. Subsequent studies, though, failed to demonstrate a 
beneficial effect on fatigue [187,210]. Results from the phase 
3 ELATIVE trial demonstrated no fatigue improvement with 
elafibranor compared to placebo, based on PBC-40 [186], 
although most recent data from the same ongoing trial suggest 
an improvement of fatigue in patients with moderate-to-severe 
fatigue [294]. Taken together, none of the approved therapies 
have been proven to have a clear beneficial effect on fatigue in 
patients with PBC; therefore, results from the ongoing studies 
are eagerly awaited.

A recent position paper from the ERN RARE-LIVER 
network on fatigue in PBC proposed the introduction of a 
practical 3-step ASK-MEASURE-TREAT algorithm that 
can be applied in all patients with PBC for the appropriate 
investigation and management of fatigue in patients with PBC 
(Table 8) [295].

Cognitive dysfunction

Cognitive impairment, often reported as “brain fog”, is an 
increasingly recognized extrahepatic manifestation of PBC. It 
encompasses symptoms that include impaired concentration, 
forgetfulness, slowed thinking and dizziness, reported in up 
to 80% of patients. These symptoms frequently coexist with 
fatigue, contributing to impaired HRQoL [252].

Despite its high prevalence, the pathophysiology of 
brain fog in PBC remains poorly defined, and no approved 
pharmacological therapies are currently available. 
Golexanolone has shown promising results in reducing 
cognitive dysfunction in preclinical cholestasis models [292]. 
Preliminary results from a phase 2 clinical trial are currently 
awaited.

As there is currently a lack of approved therapies, 
management is mainly supportive. Clinician recognition and 
validation of symptom severity is an important first step in 
improving patient experience and engagement. Addressing 
modifiable contributing factors, such as depression and 
sleep deprivation, can reduce symptom severity. Behavioral 
interventions, including structured daily routines, use of 
memory aids and referral for cognitive behavioral therapies, 
may be appropriate in selected cases [252].

Table 8 The ASK‑MEASURE‑TREAT algorithm for the assessment 
and management of fatigue in patients with primary biliary 
cholangitis (PBC) (adapted from [295])

Step 1: ASK

• Presence of fatigue

• �Presence of pruritus, dehydration, restless legs, depressive 
symptoms, autonomic dysfunction (i.e., lightheadedness, 
palpitations, early satiety, and excessive sweating), sleep quality, 
and disturbances

• Complete list of medications including over‑the‑counter drugs

Step 2: MEASURE

• �Ask patient to rate the severity of fatigue using a visual analogue 
scale (0=no fatigue to 10=worst fatigue imaginable)

• �Optionally: severity and impact on HRQoL can be assessed using 
validated tools (e.g. PBC‑40 and PBC‑10) tailored to clinical or 
research setting

• Physical examination

• �Laboratory testing: blood count, glucose, electrolytes, kidney 
function, liver tests, ferritin, vitamin D, TSH, and serological 
testing for coeliac disease

• �Liver stiffness measurement (e.g., transient elastography) to 
exclude advanced liver fibrosis or cirrhosis

• �Additional diagnostics based on findings from history, physical 
examination, and test findings

Step 3: TREAT according to the TrACE algorithm

• �Treatment: address underlying conditions, such as pruritus, 
anemia, depressive symptoms, diabetes, and autoimmune diseases 
(e.g., thyroid illness and celiac disease)

• Ameliorate:
• �Sleep disturbances, such as regular schedule, reduce caffeine 

intake, comfortable sleep environment, and avoid sedating drugs,
• Depressive symptoms: psychotherapy and support groups
• �Autonomic dysfunction: hydration and discontinue 

inappropriate anti‑hypertensive drugs

• Coping: encourage social support and physical activity

• Empathy: emphasize your empathy for the patient
HRQoL, health‑related quality of life; TSH, thyroid stimulating hormone; 
TrACE, Treatment, Amelioration, Coping strategies, and Empathy

Sicca syndrome

As autoimmune epithelitis, PBC is frequently associated 
with Sjögren-like sicca manifestations [3,19,296]. Ocular 
and oral dryness are commonly reported, while vaginal 
dryness and dyspareunia may also occur in women (dry 
gland syndrome) [296]. These symptoms are attributed to 
shared immunopathogenic mechanisms, influenced by both 
environmental, genetic and epigenetic factors [20,297].

In the absence of RCTs systematically addressing sicca 
symptoms in PBC, management strategies are guided by expert 
consensus and are mainly based on data from treatment of 
primary Sjögren syndrome. Collaboration with other specialties 
may be required to optimize care, as about half of patients with 
Sjögren/sicca syndrome may have systemic symptoms, which 
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can potentially affect any organ or system [298]. In these cases, 
serologic screening for specific autoantibodies and referral to 
rheumatology should be considered [3,296,298].

Ocular dryness can be initially managed with artificial tears. 
Muscarinic receptor agonists such as pilocarpine (5-10 mg/day) 
can be considered as second-line therapy, although their use 
may be limited by possible anticholinergic side-effects. In 
patients with refractory symptoms, an ophthalmologist should 
be consulted about the use of advanced therapies such as 
topical cyclosporine A [299,300]. Preventative dental hygiene 
is required in patients with oral dryness, to reduce the risk of 
tooth decay and oral candidiasis. Symptomatic relief can be 
achieved with use of saliva substitutes, frequent water sipping, 
sugar-free chewing gum and muscarinic agonists [300,301]. 
For vulvovaginal dryness, local estrogen therapy or lubricants 
can be applied in collaboration with gynecology [302].

Raynaud’s syndrome

Approximately 20-25% of patients with PBC may suffer 
from Raynaud’s syndrome [1,31]. Therefore, patients should 
be asked specifically about the presence of classical symptoms 
of their extremities, characterized by white appearance first, 
then blue and finally red, which is often accompanied by pain 
and/or burning and tingling. Simple practical measures, such 
as avoiding exposure to a cold environment, wearing gloves 
and using hand warmers, usually help in cases with mild 
symptoms. If there is no response to conservative measures, 
calcium channel blockers and other vasodilators should be 
considered, especially during the winter period. In case again 
of no response, specific rheumatological advice should be 
considered, as the risk of digital ulceration can be serious.

In patients with PBC and concurrent Raynaud’s 
phenomenon, the presence of CREST (Calcinosis, Raynaud’s 
phenomenon, Esophageal dysmotility, Sclerodactyly, 
Telangiectasia) syndrome and/or systemic sclerosis should 
be investigated [1,31,303,304]. In these cases, investigation 
by baseline transthoracic echocardiography to assess for 
underlying pulmonary hypertension, and rheumatology tests, 
which among others should include nailfold capillaroscopy, 
seem reasonable [303].

PICO 8. How should HRQoL be assessed in patients with 
PBC?

Statements

•	 In patients with PBC, the PBC-40 score and its shorter 
versions (PBC-27 and PBC-10), the 5D-itch, as well as 
a visual analog scale (VAS) or NRS should be considered 
for the assessment of patients’ HRQoL, even though their 
application under real-life conditions is rather difficult 
(LoE2, strong statement)

•	 Among these scores, only PBC-40 has been validated in 
Greek patients with PBC, indicating its reliability as a tool 

of HRQoL assessment in these patients (LoE 2, strong 
statement)

•	 The presence of pruritus and fatigue should be assessed in all 
patients with PBC at the time of diagnosis and on all follow-
up visits, as they are the most important determinants 
that affect HRQoL in patients with PBC (LoE2, strong 
statement)

In recent decades, there has been increasing recognition 
that HRQoL is frequently impacted in a substantial proportion 
of patients with PBC [305,306]. Fatigue, pruritus, depression, 
sleep disturbances, social, cognitive and emotional dysfunction 
may affect patients’ wellbeing and daily activity independently 
of disease stage [305,306]. It should be noted that patients 
with PBC are reported to have the most significantly impacted 
HRQoL among those with autoimmune liver disease [307].

In a systematic review, covering studies between 1990 and 
2019, Kim et al reported that instruments to assess patient-
reported outcomes were used only 50-60% of the time [308]. 
This showcases that, until recently, most of the studies did not 
focus on patients’ priorities and perspectives. Kim et al further 
underlined several important methodological restrictions, 
including the predominant use of VAS and NRS that are not 
disease specific [308]. Furthermore, the substantial heterogeneity 
in the measurement instruments applied across studies 
substantially hinders any comparison between them [308].

Ideally, a standardization of assessment tools should be 
imposed to ensure comprehensive evaluation of the various 
dimensions of HRQoL in patients with PBC, to ensure research 
purposes and to enable comparisons between studies. In this 
regard, it is essential to use disease-specific tools for symptom 
assessment. PBC-40 is the only disease-specific questionnaire 
developed and validated for self-completion by patients with 
PBC [309]. Translated versions have been validated in several 
PBC cohorts, including 2 Greek cohorts, and were proven to 
be highly effective at quantifying PBC symptoms, although 
PBC-40 scores were lower in Greek patients with PBC than 
those reported in studies from Northern/Central Europe and 
Canada [285,305,306,310,311]. As PBC-40 is time-consuming 
and may be difficult to perform on each visit, shorter versions 
have been developed, like PBC-27 and PBC-10 [312,313].

The SF-36, a widely utilized instrument for assessing 
HRQoL, has demonstrated a significant correlation between its 
individual domains and those of PBC-40 in several cohorts of 
PBC, including cohorts of Greek patients, thereby reinforcing 
the convergent validity of PBC-40 [285,310,314].

From the patient’s standpoint, optimizing overall health is 
linked to effective management of symptoms. With the advent 
of new treatment options, we are heading towards a more 
patient-centered approach that would also target patients’ 
symptoms.

Pruritus assessment

Severe pruritus can be an extremely debilitating symptom, 
leading to severe sleep deprivation and depression, even with 
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suicidal ideations, which result in considerable impairment 
of HRQoL [87,88,255,289]. Despite being common among 
patients with PBC, pruritus remains heavily underdiagnosed 
and underreported in everyday practice [86,256,315]. This is 
mainly attributed to patients’ reluctance to report symptoms 
and clinicians’ underestimation of its severity [86,316].

Several tools, both general and PBC-specific, are being used 
for evaluating pruritus in patients with PBC (Supplementary 
Tables 1, 2). The itch domain of PBC-40 consists of 3 questions 
framed as statements [309]. A score ≥7 is regarded as clinically 
significant, considerably affecting quality of life [256].

Furthermore, itch-specific, fast and easy-to-perform scales 
like the VAS and NRS, including the WI-NRS, have been used 
with high test–retest reliability and responsiveness to clinical 
changes [317-319]. Another questionnaire, the 5D-itch scale, 
a validated 8-item patient-reported outcome scale, evaluating 
the degree, duration, direction, disability and distribution 
of pruritus, seems to be responsive to clinical changes, and 
correlates well with other patient-reported outcome measures, 
including the PBC-40 and WI-NRS [88,320,321].

Fatigue assessment

Over the years several instruments have been used for the 
assessment of fatigue in various medical conditions, including 
unidimensional (Functional Assessment of Chronic Illness 
Therapy-Fatigue, Brief Fatigue Inventory, Fatigue Severity 
Scale [FSS], Numerical Rating Scale-Fatigue, and VAS-Fatigue) 
and multidimensional (Fatigue Impact Scale [FIS], Checklist 
Individual Strength, Chalder Fatigue Scale, Multidimensional 
Assessment of Fatigue, Multidimensional Fatigue Inventory 
Scale, and Piper Fatigue Scale) scales [322]. Among these, 
FSS and FIS are the only tools that have been applied to assess 
fatigue in PBC; they are considered reliable, with proven 
consistency and reproducibility [323,324].

The only PBC-specific instrument validated to assess 
fatigue in patients with PBC is PBC-40 [309]. The fatigue 
domain of the PBC-40 questionnaire consists of 11 questions 
framed as statements [309]. Patients with a score of ≥33 in 
the fatigue domain of PBC-40 are considered to suffer from 
moderate-to-severe fatigue [309], although a score >15 has 
been considered as indicating significant fatigue in a Greek 
study [285]. More data are needed to ascertain whether 
the shorter version PBC-27 can be an optimum version to 
evaluate fatigue in patients with PBC [317,325]. Even though 
PBC-40 has been robustly validated in PBC, it does not permit 
discrimination between central and peripheral components 
of fatigue. Dissecting individual components of fatigue in 
patients with PBC would be of potential therapeutic interest, 
as several pharmacological and non-pharmacological options 
are being investigated.

The SF-36, a widely utilized instrument for assessing 
HRQoL, has demonstrated a significant correlation between its 
individual domains and those of the PBC-40 in several cohorts 
of PBC, including cohorts of Greek patients, thereby reinforcing 
the convergent validity of the PBC-40 [285,310,314].

Finally, the practical 3-step (ASK-MEASURE-TREAT) 
algorithm developed by the ERN RARE-LIVER can easily 
be applied in everyday clinical practice for the appropriate 
assessment and management of fatigue in all patients with PBC 
(Table 8) [295].

On the other hand, several objective measures have been 
proposed, including brain imaging, physical performance tools 
and serological biomarkers, though at present no consensus on 
their implementation in assessing fatigue in the setting of PBC 
has been reached.

PICO 9. How should pregnant women who have already 
established or developed PBC after delivery be managed?

Statements

•	 Women with PBC planning pregnancy should receive 
individualized pre-conception counseling (LoE 1, strong 
statement)

•	 UDCA should be continued before conception, throughout 
pregnancy and during breastfeeding (LoE 4, strong 
statement)

•	 In pregnant patients with PBC, the administration of 
second-line agents (OCA, seladelpar, elafibranor) is not 
recommended, and should be discontinued once pregnancy 
is confirmed (LoE 5, strong statement)

•	 In pregnant patients with PBC, administration of fibrates 
may be considered after the first trimester, with their use 
guided by maternal disease severity and a careful balanced 
assessment of risk/benefit (LoE 5, weak/open statement)

•	 Close monitoring is recommended in all pregnant patients 
with PBC, during both pregnancy and postpartum 
(especially in the first 6 months after delivery, because of the 
high risk of biochemical flares) (LoE 2, strong statement)

•	 In pregnant women with PBC-related cirrhosis/portal 
hypertension, endoscopic variceal screening in the second 
trimester and multidisciplinary care are recommended 
(LoE 2, strong statement)

Although most female patients with PBC are diagnosed after 
the reproductive age, a clinically relevant minority are women 
of childbearing age [1,30,31]. Rarely, pregnancy may unmask 
PBC, either through unresolved obstetric cholestasis after 
delivery, or the development of pruritus that is misattributed to 
intrahepatic cholestasis of pregnancy (ICP) [326-331]. Fertility 
does not appear to be impaired compared to the general 
population [326]. Pregnancies in women with established PBC 
are generally well tolerated, with favorable maternal and fetal 
outcomes [326,332,333].

During gestation, up to half of women with PBC may 
develop new or worsening pruritus, while liver biochemistry 
often improves transiently. In these pregnancies repeated 
measurement of total serum bile acids should be performed, 
as higher serum bile acids have been associated with reduced 
gestation length in women with preexisting cholestatic liver 
disorders [334].
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Postpartum biochemical flares are common, and warrant 
close follow up [326,335,336]. In a recent single-center cohort, 
liver tests were usually stable during pregnancy, but up to 60% 
of patients with PBC experienced biochemical flares within the 
first 6 months postpartum [337]. Rarely, progression requiring 
LT has been described, underscoring the need for postpartum 
monitoring [338].

Women with already established cirrhosis and portal 
hypertension carry higher risks. These pregnancies are associated 
with adverse maternal and fetal outcomes, such as mortality (0-
8%) and prematurity of the newborn (19-67%), and mortality 
(0-14%), pregnancy‐induced hypertension (5-22%) and post‐
partum hemorrhage (5-45%) in the mother [339,340]. Thus, 
pregnancies in this specific group of patients with PBC should 
be managed as in other etiologies of cirrhosis, including 
endoscopic variceal screening during the second trimester and 
surveillance for splenic artery aneurysm [1,30,31,334]. Beta-
blockers can be used safely in pregnancy, and are recommended 
during the second stage of labor to reduce the risk of variceal 
bleeding [334]. Pregnant women with PBC may also be screened 
for autoantibodies against the ribonucleoprotein/Sjögren’s 
syndrome A antigen (anti-Ro/SSA), as they can be frequently 
detected in PBC [39,40,341] and have been associated with fetal 
arrythmias [342].

UDCA, under the same dose regimens, is generally 
considered safe before conception, throughout pregnancy and 
during breastfeeding, based on PBC case series and robust safety 
data from patients with ICP [326,333,336,343]. No significant 
maternal or neonatal adverse effects have been reported, 
even with first-trimester exposure [326,333]. By contrast, 
newer second-line agents (i.e., OCA, elafibranor, seladelpar) 
lack pregnancy safety data and should be discontinued 
once pregnancy is confirmed. Evidence for administration 
of fibrates in pregnancy is limited, and their use should be 
individualized [328,344]. For severe pruritus, options include 
cholestyramine, rifampicin (preferably in the third trimester) 
and rarely plasmapheresis. Supportive measures, such as skin 
care and prevention of fat-soluble vitamin deficiency, are 
advised [172,345,346].

Regarding neonatal outcomes, live birth rates range 
from 58-82%, with reported risks of preterm delivery and 
occasional neonatal complications of 6-33% and 3-7%, 
respectively [335-337,347]. Higher maternal bile acid and 
aminotransferase levels have been associated with a shorter 
gestational duration [347]. A  recent systematic review and 
meta-analysis of 2179 women with PBC reported a modestly 
elevated risk of miscarriage and a history of abortion, while 
vaginal delivery was more frequent [348]. More recently, a 
Mendelian randomization analysis in a European population 
suggested associations of genetically predicted PBC with 
lower birth weight, shorter gestational age and higher risk 
of preterm birth, though no causal link was found with 
preeclampsia, miscarriage, gestational diabetes or postpartum 
hemorrhage [349]. Importantly, another recent systematic 
review and meta-analysis reported that pregnant women 
with PBC were approximately 6  times more likely to deliver 
preterm babies, compared to healthy controls [350]. In the 

same analysis, disease flares were significantly more common 
in the postpartum period, while as expected, new or worsening 
pruritus was more frequent during pregnancy. Importantly, 
no cases of maternal mortality, decompensated cirrhosis, 
or congenital malformations were observed, indicating 
that pregnancy in women with PBC is generally safe when 
appropriately monitored [348,350].

Taken together, pregnancy in women with PBC is usually 
well tolerated, particularly in the early stages of the disease. 
However, these women face a higher risk of preterm birth, new 
or worsening pruritus during gestation and biochemical flares 
postpartum; therefore, close monitoring is advised. UDCA 
remains the treatment of choice throughout conception, 
pregnancy and lactation. Careful pre-conception counseling, 
individualized management and vigilant postpartum follow up 
are essential to optimize both maternal and fetal outcomes.

PICO 10. What are the indications for referring and/or 
performing LT in patients with PBC?

Statements

•	 In patients with PBC, the same classical indications for 
LT referral should apply as in liver diseases of any other 
etiology (LoE 1, strong statement)

•	 Patients with PBC and intractable pruritus refractory to 
medical treatment should be referred for LT, irrespective 
of MELD-sodium (MELD-Na) score (LoE 2, strong 
statement)

•	 Patients with PBC and HCC should be evaluated for LT 
according to the international criteria (LoE 1, strong 
statement)

•	 UDCA in post-LT patients should be considered for 
reducing disease recurrence, graft loss, liver-related death 
and all-cause mortality (LoE 2, strong statement)

Although its prevalence is increasing, PBC as an indication 
for LT has declined over the last decades, from 20% in 1986 to 4% 
in 2015, according to data from the European Liver Transplant 
Registry. The main reasons for this decrease are UDCA use, as 
well as rising global awareness of the disease, leading to earlier 
diagnosis [351,352]. The indications for LT in patients with 
PBC are quite similar to liver diseases of other etiologies. PBC 
is an excellent indication for LT, as the 10-year survival rates 
range between 84-90%, which are better than those reported 
for most other liver diseases [1,353]. Recurrence of PBC after 
LT is not uncommon and can occur in 21-37% of patients at 
10 years, and almost 50% of patients at 15 years, with a median 
time to recurrence of 3-5.5 years [352,354]: continuous UDCA 
use after LT should be considered, as this strategy can reduce 
these percentages [355]. However, although graft loss is a major 
problem in the recurrence of other autoimmune liver diseases, 
this is not an issue in recurrent PBC [356].

LT for underlying PBC should be considered if complications 
of cirrhosis have occurred, as in liver diseases of any other 
etiology, based on disease severity scores (e.g., if the MELD-Na 
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score reaches 15 or more points), if bilirubin values are rising 
progressively above 3-5 mg/dL (50-85 μmol/L), and in selected 
patients with intractable and torturous pruritus refractory to 
medical management [281]. Indeed, pruritus, after failure of all 
conservative and medical approaches, is an indication for LT 
according to current guidelines [281]. This applies particularly 
to patients without cirrhosis or with a low MELD-Na score, 
when pruritus severely impairs quality of life [357]. It is very 
effective and leads to immediate reduction, usually within 
the first weeks after LT, and ultimately to the disappearance 
of this devastating complication, resulting in a significant 
improvement in quality of life [358].

Even though fatigue and cognitive dysfunctions are 
common among patients with PBC, they usually persist after LT 
and thus are not considered as an indication for LT [352,359].

Most LT centers utilize the MELD score and its iterations 
(MELD-Na and MELD 3.0) to prioritize patients on the 
waitlist for deceased-donor LT. However, it is well recognized 
that the conventional MELD score underestimates the 
morbidity and mortality of advanced cholestatic liver 
diseases (PBC and primary sclerosing cholangitis) and their 
associated unique complications, such as recurrent bacterial 
cholangitis, cholangiocarcinoma, debilitating pruritus and 
sarcopenia [353]. Despite the favorable post-transplant 
outcomes, there are worldwide reports of higher waiting 
list mortality compared to other etiologies, such as chronic 
hepatitis C or alcohol-related liver disease [360-363].

HCC can be a complication of PBC cirrhosis, as in 
cirrhosis of any other etiology. The incidence of HCC among 
patients with PBC is estimated at 0.36 per 100 person-years. 
A recent multicenter study from North America and Europe, 
based on prolonged observation of 4565  patients with 
PBC, showed an incidence rate of 3.4 HCC cases for every 
1000  patient-years [226]. This cohort demonstrated that 
advanced disease and male sex were confirmed risk factors for 
HCC development in PBC, along with an inadequate response 
to UDCA [226].

Concluding remarks and future directions

The diagnosis of PBC is based on 2 of 3 fundamental 
findings: namely, chronic elevation of cholestatic enzymes 
despite normal ultrasonography; detection of PBC-related 
autoantibodies; and liver histology. Liver biopsy, particularly 
in early disease, may not be diagnostic and accurate for 
staging, or for excluding cirrhosis, reducing its value in 
routine practice [58]. Consequently, liver biopsy is not 
usually necessary for a PBC diagnosis when biochemical and 
autoantibody serological markers are clearly indicative of the 
disease [1-3]. However, the disease is widely underestimated or 
unrecognized. Therefore, reliable detection and interpretation 
of PBC-related autoantibodies is warranted, as they are the 
cornerstones for a prompt and timely diagnosis [40].

According to the guidelines, AMA, the key diagnostic 
marker for PBC diagnosis, should be tested by indirect IIF on 
triple rodent tissue sections as initial screening, followed by 

ELISA (preferably using all 3 major AMA autoantigens) and 
immunoblot testing if the previous testing by IIF is negative, or 
when laboratories have limited experience in performing and 
interpreting the IIF patterns [40]. In addition, efforts should be 
focused on the detection of the very specific ANA in PBC (anti-
sp100 and anti-gp210), which are not usually implemented in 
patients’ everyday diagnostic workup.

In terms of liver biochemistry, about 70-80% of patients 
respond very positively to UDCA treatment [1,30,31,175], 
although many of them still face several other problems, such 
as devastating fatigue, pruritus, cognitive dysfunction and 
extrahepatic autoimmune diseases and/or syndromes, which 
are usually not affected by the UDCA treatment response and 
can have a negative and serious impact on patients’ HRQoL.

In March 2017, the ERN RARE-LIVER network was 
launched for centers of excellence in the clinical management 
of rare liver diseases in both children and adults, including 
the management of patients with PBC. It is anticipated that 
ERN RARE-LIVER will play an important role in improving 
the management of patients with PBC in a holistic manner, 
paying special attention to patient-reported outcomes 
and empathy. Moreover, research into the pathogenetic, 
diagnostic and therapeutic aspects of PBC will result in 
improvement of our understanding and its timely diagnosis 
and management. Accordingly, new biological markers—
such as novel autoantibodies (anti-Kelch-like 12 protein 
and anti-hexokinase-1 antibodies) [41,364,365], epigenetic 
mechanisms [20,366], metabolomics [367], specific 
microRNA overexpression [368,369] and AI-based digital 
pathology [73,370]—may prove of considerable importance in 
the near future in terms of understanding PBC’s pathogenesis, 
and subsequently assisting in the diagnosis and specific 
management of the disease.

Up to the present, a risk-stratification strategy is absolutely 
necessary, evaluating demographic, clinical, biochemical and 
serological factors, along with assessment of fibrosis at baseline 
and during therapy [125], and response to treatment (6-
12 months after treatment initiation but also during follow up) 
in all patients with PBC in order to implement personalized 
treatment options (Table  4, Fig.  5). The treatment should 
aim at achieving a sustainable deep response, as attested by 
the normalization of cholestatic indices (ALP and bilirubin). 
However, patients with PBC require risk-stratification strategies 
that will be able to identify those who are at higher risk of disease 
progression, or an inadequate response to UDCA treatment, 
at first diagnosis, rather than after 6-12 months of treatment 
initiation. Unfortunately, there are few studies aiming to predict 
treatment failure at the time of diagnosis [371,372]. Perhaps in 
the future, AI-based protocols and algorithms could change 
the management of PBC, ideally by enabling early diagnosis, 
predicting disease progression, and implementing precision 
medicine in PBC; this should also include the management 
of PBC-associated symptoms and extrahepatic autoimmune 
diseases [73,370,373]. This shift seems to be driven nowadays 
by the availability of new therapeutic interventions, making 
the identification of patients with PBC who could benefit most 
from these therapies an unmet need.
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Appendix 1 Delphi round consensus on the present statements

Statement Consensus

The diagnosis of PBC should be established when at least 2 of the following criteria are met: (1) persistent elevation of cholestatic 
enzymes in the absence of extrahepatic biliary obstruction or focal liver lesions by abdominal ultrasonography; (2) presence of 
PBC‑related autoantibodies (AMA or PBC‑specific ANA), using appropriate methods according to guidelines; and (3) histological 
evidence of destructive granulomatous cholangitis and/or lymphocytic cholangitis leading to bile duct loss with chronic 
cholestasis (LoE 1, strong statement)

100%

Liver biopsy is not necessary for PBC diagnosis when biochemical and autoantibody serological markers are clearly indicative of 
the disease (LoE 2, strong statement)

97%

Polyclonal elevation of immunoglobulin M (IgM) and isolated γ‑GT elevation may be observed in patients with PBC, and may 
support the diagnosis, especially in cases with positive PBC‑related antibodies, though they are not part of the standard diagnostic 
criteria (LoE 3, weak statement)

100%

The presence of AMA is a key diagnostic marker for PBC, and should be tested by indirect immunofluorescence (IIF) on triple 
rodent tissue sections as the preferred initial screening method. Enzyme‑linked immunosorbent assay (ELISA) testing, preferably 
using all 3 major AMA autoantigens, is an alternative and reliable first‑line screening tool for AMA detection if the previous IIF 
testing is negative, or when laboratories have limited experience in performing and interpreting the IIF patterns (LoE 2, strong 
statement)

100%

Immunoblotting assays should be used to detect AMA in patients with clinical suspicion of PBC but negative AMA results by IIF 
and ELISA (LoE 2, strong statement)

100%

PBC‑specific ANA should be determined, ideally in parallel with AMA, by IIF on Hep‑2 cells (multiple nuclear dots or 
perinuclear rims patterns) or ELISA and/or immunoblotting (anti‑gp210 and anti‑sp100), as they have prognostic significance 
and are of major diagnostic importance in AMA‑negative cases (LoE 2, strong statement)

100%

Magnetic resonance cholangiopancreatography (MRCP) is recommended in cases with cholestasis and negative testing for 
PBC‑related antibodies, to exclude primary sclerosing cholangitis (PSC) and other morphological changes of the bile duct (LoE 3, 
strong statement)

100%

Liver biopsy is not suggested in patients positive for AMA or ANA PBC‑specific antibodies and normal liver biochemistry, 
although annual clinical and biochemical monitoring seems reasonable, as a proportion of these cases will eventually develop PBC 
(LoΕ 3, weak statement)

100%

Risk‑stratification should be applied in all patients with PBC, both at baseline, and during therapy and follow up, in an attempt to 
deliver individualized precision medicine (LoE 1, strong statement)

100%

In patients with PBC, younger age at diagnosis (<45‑50 years) should be considered as a key prognostic marker, because it is 
associated with increased risk of treatment failure, liver transplantation and liver‑related death (LoE 2, strong statement)

97%

In male patients with PBC, twice‑yearly monitoring is suggested, as some studies (though not all) have shown a relation between 
male sex and worse outcomes (LoE3, weak/open statement)

100%

In patients with PBC, the presence of symptoms, but not extrahepatic autoimmunity, may suggest a poorer response to UDCA 
therapy and a worse outcome (LoE3, weak/open statement)

97%

In patients with PBC, the target of treatment should be restoring bilirubin to the normal range, specifically to values <0.6 × ULN, 
along with normalization of ALP, as this is associated with the lowest risk for death or LT (LoE 3, strong statement)

100%

The GLOBE and UK‑PBC scores are recommended at 1 year after UDCA treatment for risk stratification of patients with PBC 
(LoE 2, strong statement)

100%

In patients with PBC, the detection of PBC‑specific ANA (particularly anti‑gp210), but not AMA, should be used to enhance our 
risk‑stratification capabilities, as they are associated with more advanced disease and worse outcomes (LoE 2, strong statement)

97%

In non‑cirrhotic patients with PBC, determination of IgG serum levels at baseline should be performed, as elevated IgG (without 
fulfilling the criteria of PBC/AIH variant) is associated with faster disease progression and a greater probability of liver‑related 
death, whereas its normalization after 1 year of treatment is linked to a better prognosis (LoE 3, strong statement)

100%

In patients with PBC, liver biopsy may be considered for patient stratification, as it provides useful information for disease 
progression, patient prognosis and response to treatment (LoE 3, weak statement)

100%

In patients with PBC, transient elastography (TE) should be performed at diagnosis and during follow up to assess fibrosis stage, 
as liver stiffness measurements (LSM) can stratify patients in low (<8 kPa), medium (8‑15 kPa), and high (>15 kPa) risk groups 
(LoE 2, strong statement)

100%

In patients with PBC, the most recent or current LSM>10 kPa, is the strongest predictor of first liver‑related event, irrespective of 
prior biochemical response or LSM trajectory (LoE 2, strong statement)

100%

(Contd...)
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Appendix 1 (Continued)

Statement Consensus

In patients with PBC, the direct measurement of hepatic venous pressure gradient (HVPG) may be considered, as high values of 
HVPG are associated with poor outcome of patients—although today, given the availability of many easy noninvasive methods, 
HVPG cannot be a priority in everyday clinical practice (LoE 3, weak statement)

90%

Authorities, including all relevant stakeholders, should be aware of the complexity and importance of high‑risk patients with PBC 
in order to avoid unpredictable and unacceptable treatment barriers (LoE 3, strong statement)

100%

All patients with well‑established PBC, including those with cirrhosis (either compensated or decompensated), should be treated 
as soon as possible after diagnosis, in an attempt to prevent disease progression, reduce morbidity and mortality, and improve 
quality of life (LoE 1, strong statement)

100%

UDCA is the first‑line treatment of choice and should be initiated at the time of diagnosis, at a dose of 13‑15 mg/kg/day 
(preferably divided into 2 doses) indefinitely (LoE 1, strong statement)

100%

Governmental and private authorities, along with all relevant stakeholders, should ensure that patients have ample access to 
UDCA, as it improves liver biochemistry, delays histological progression, prolongs transplant‑free survival and improves patients’ 
long‑term prognosis (LoE 1, strong statement)

100%

All patients with PBC should be evaluated for response to treatment with UDCA at least 12 months post treatment, as inadequate 
response (ALP>1.5 × ULN and/or bilirubin>ULN) has been associated with shorter transplant‑free survival and worse long‑term 
prognosis (LoE 1, strong statement)

100%

Response criteria can also be applied at month 6 of UDCA treatment, as they can accurately predict long‑term outcome of patients 
with PBC (LoE 3, weak statement)

97%

In patients with PBC, among the various criteria of biochemical response, the continuous models (GLOBE and UK‑PBC risk 
scores) are the most accurate predictive models of long‑term prognosis (LoE 2, strong statement)

100%

In patients with PBC, normalization of both ALP and total bilirubin, referred to as deep response, should be used as the new 
standard to assess response to treatment (with either UDCA or second line therapies), particularly in high‑risk patients (LoE 2, 
strong statement)

100%

Patients with PBC and an inadequate UDCA response or UDCA intolerance should be considered for second‑line treatment (LoE 
1, strong statement)

100%

In patients with PBC, the use of obeticholic acid (OCA), a farnesoid X receptor (FXR) agonist, should no longer be considered a 
feasible add‑on option for those who do not respond to or are intolerant to UDCA therapy, as the European Medicines Agency 
(EMA) and FDA have revoked access to OCA (LoE 2, strong statement)

100%

In patients with PBC and an inadequate response to or intolerance to UDCA, either add‑on therapy or monotherapy with the new 
peroxisome proliferator‑activated receptor (PPAR) agonists (elafibranor 80 mg/day, or seladelpar 10 mg/day) is recommended, 
though they are not indicated in Child‑Pugh C cirrhosis and should be given cautiously in Child‑Pugh B (LoE 2, strong 
statement)

100%

Fibrates, and in particular bezafibrate at a dose of 400 mg/day, should be considered as off‐label alternative second‑line 
treatment for patients with PBC and inadequate response to UDCA, if the newer PPARs agonists (elafibranor and seladelpar) are 
unavailable; however, their use is not recommended in individuals with Child‑Pugh C cirrhosis (LoE 2, strong statement)

97%

Governmental and private authorities, along with all relevant stakeholders, should that patients have ample access to bezafibrate, 
or at least fenofibrate, in case the new PPARs agonists are not available or not approved by the National Health System authorities, 
as they improve liver biochemistry, and transplant‑free survival (LoE 2, strong statement)

97%

In patients with PBC who responded to UDCA treatment, periodic reassessment yearly should be performed indefinitely, as loss 
of response at any time during monitoring is associated with worse outcomes (LoE 3, strong statement)

100%

In patients with PBC, TE should be performed regularly (every 1‑2 years) during follow up, according to the patients’ response 
and fibrosis status (LoE 1, strong statement)

97%

In patients with PBC, extrahepatic autoimmune associated diseases should be checked for in the appropriate setting during 
long‑term follow up, through patient interview and laboratory testing when available (LoE 3, strong statement)

100%

In patients with PBC, the Baveno VII guidelines should be applied for the screening and management of clinically significant 
portal hypertension (CSPH) (LoE 3, strong statement)

100%

In patients with PBC and cirrhosis, surveillance for HCC every 6 months using abdominal ultrasound, with or without 
alpha‑fetoprotein (a‑FP) serum levels, is recommended (LoE 1, strong statement)

100%

In patients with PBC, the lipid profile should be assessed at baseline and repeated periodically. Lipid‑lowering treatment should be 
considered only in those with concomitant cardiovascular risk factors (LoE 3, strong statement)

100%

(Contd...)
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Statement Consensus

In patients with PBC, bone mineral density testing using dual‑energy X‑ray absorptiometry (DEXA) is recommended at baseline 
and every 1‑5 years, according to their risk profile (LoE 2, strong statement) 

100%

In patients with PBC, bisphosphonates are recommended to those with increased fracture risk, while prophylactic administration 
of calcium and vitamin D supplementation is advised to reduce the risk of osteopenia/osteoporosis and bone fractures (LoE 2, 
strong statement)

94%

In patients with PBC, pruritus should be managed with a stepwise approach, beginning with conservative measures, and followed 
by cholestyramine as first‑line treatment and rifampicin as second‑line treatment (LoE 2, strong statement) 

100%

If available, linerixibat, an ileal bile acid transporter (IBAT) inhibitor, should be used at a dose of 40 mg twice daily in patients 
with PBC and refractory pruritus (LoE 2, strong statement) 

100%

In patients with PBC and refractory pruritus, other available IBAT inhibitors may be used, only on an individualized basis, when 
other treatments have failed (LoE 3, weak/open statement)

100%

In patients with PBC, seladelpar, a selective PPAR‑δ agonist, may be considered as second‑line agent in cases with inadequate 
response to UDCA treatment and moderate‑to‑severe pruritus (LoE 2, weak statement)

94%

In patients with PBC, alternative or contributing causes of fatigue, most notably anemia, hypothyroidism and depression, should 
be identified and appropriately treated (LoE 2, strong statement)

100%

In patients with PBC, non‑pharmacological treatment modalities should be offered for the management of fatigue, including 
coping strategies and physical activities (LoE 2, strong statement)

100%

In patients with PBC, clinicians should be aware of cognitive symptoms associated with the disease. Optimal management should 
include patient education, supportive care, and treatment of comorbidities (LoE 5, strong statement)

100%

In patients with PBC, the practical 3‑step (ASK‑MEASURE‑TREAT) algorithm proposed by the European Reference Network 
(ERN) RARE‑LIVER network can help in recognizing the disease‑associated symptoms (LoE 3, weak statement)

100%

In patients with PBC and concurrent sicca symptoms or Raynaud’s phenomenon, appropriate management is recommended, with 
general conservative measures and specialist referral when appropriate (LoE 4, strong statement)

100%

In patients with PBC, the PBC‑40 score and its shorter versions (PBC‑27 and PBC‑10), the 5D‑itch, as well as a visual analog 
scale (VAS) or NRS should be considered for the assessment of patients’ HRQoL, even though their application under real‑life 
conditions is rather difficult (LoE2, strong statement)

100%

Among these scores only PBC‑40 has been validated in Greek patients with PBC, indicating its reliability as a tool of HRQoL 
assessment in these patients (LoE 2, strong statement)

100%

The presence of pruritus and fatigue should be assessed in all patients with PBC at the time of diagnosis and on all follow up visits, 
as they are the most important determinants that affect HRQoL in patients with PBC (LoE2, strong statement)

100%

Women with PBC planning pregnancy should receive individualized pre‑conception counseling (LoE 1, strong statement) 100%

UDCA should be continued before conception, throughout pregnancy and during breastfeeding (LoE 4, strong statement) 100%

In pregnant patients with PBC, the administration of second‑line agents (OCA, seladelpar, elafibranor) is not recommended, and 
should be discontinued once pregnancy is confirmed (LoE 5, strong statement)

100%

In pregnant patients with PBC, administration of fibrates may be considered after the first trimester, with their use guided by 
maternal disease severity and a careful balanced assessment of risk/benefit (LoE 5, weak/open statement)

100%

Close monitoring is recommended in all pregnant patients with PBC, during both pregnancy and postpartum (especially in the 
first 6 months after delivery, because of the high risk of biochemical flares) (LoE 2, strong statement)

100%

In pregnant women with PBC‑related cirrhosis/portal hypertension, endoscopic variceal screening in the second trimester and 
multidisciplinary care are recommended (LoE 2, strong statement)

97%

In patients with PBC, the same classical indications for LT referral should apply as in liver diseases of any other etiology (LoE 1, 
strong statement)

100%

Patients with PBC and intractable pruritus refractory to medical treatment should be referred for LT, irrespective of 
MELD‑sodium (MELD‑Na) score (LoE 2, strong statement)

100%

Patients with PBC and HCC should be evaluated for LT according to the international criteria (LoE 1, strong statement) 100%

UDCA in post‑LT patients should be considered for reducing disease recurrence, graft loss, liver‑related death and all‑cause 
mortality (LoE 2, strong statement)

97%
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Supplementary material

Supplementary Table 1 Various tools for assessment of pruritus in PBC

Questionnaire Pros Cons PBC‑validated

VAS [1] Simple, quick, widely used, good reliability Unidimensional No

WI‑NRS [2] Simple, easy to interpret, reliable Unidimensional, only measures worst intensity Yes

5d itch [3] Multidimensional (degree, duration, direction, 
disability, distribution), validated in liver disease

Longer, more complex Used but not 
validated

PBC‑40 [4] Multidimensional, PBC validated Longer, more time‑consuming Yes

PBC‑27 [5] Shorter than PBC‑40, PBC‑specific, multidimensional Less studied than PBC‑40, limited validation Yes

PBC‑10 [6] Very brief, PBC‑specific Limited domains, less validated Yes
VAS, visual analog scale; WI‑NRS, worst itch NRS; PBC, primary biliary cholangitis
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Supplementary Table 2 Various tools for assessment of fatigue in primary biliary cholangitis (PBC)

Questionnaire Pros Cons PBC‑validated

PBC‑40 [1] Multidimensional, PBC validated Long, more time‑consuming Yes

PBC‑27 [2] Shorter than PBC‑40, PBC‑specific, 
multidimensional

Less studied than PBC‑40, limited validation Yes

PBC‑10 [3] Suitable for rapid screening, PBC‑specific Only 1 or 2 fatigue‑related items, not multidimensional Yes

Fatigue severity 
scale (FSS) [4]

Direct and specific Unidimensional approach, does not address certain 
aspects of fatigue common in PBC

Used but not 
validated

Fatigue impact 
scale (FIS) [5]

Multi‑dimensional, sensitive Long Partially 
validated

SF‑36 [6] Generic, widely used, vitality domain 
correlated with PBC‑40 fatigue domain

Lacks PBC‑specific content; limited fatigue depth No


