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ABSTRACT

Background & Aims: Primary Biliary Cholangitis (PBC) is a chronic autoimmune liver disease characterised by bile duct
destruction, leading to cholestasis and fibrosis. Despite therapeutic advancements, gaps remain in diagnostic standardisation,
treatment response evaluation, and patient-centred care. This study aimed to develop consensus-driven quality measures to
optimise PBC management.

Methods: Using the Delphi methodology, 92 clinicians participated in two rounds of surveys addressing diagnostic protocols,
therapeutic strategies, follow-up standards, and patient-reported outcomes (PROs). Appropriateness ratings were analysed using
the RAND/UCLA method to achieve consensus on key quality measures.

Results: Strong consensus was reached on the appropriateness of non-invasive diagnostic tools such as Vibration-Controlled
Transient Elastography (VCTE) and abdominal ultrasound for staging and monitoring fibrosis in chronic cholestasis. Different
treatment options were evaluated in patients with inadequate response to UDCA, including compensated cirrhosis (Child-Pugh
A), with early initiation deemed appropriate in cases of UDCA intolerance or partial response. Genetic studies and liver bi-
opsy showed variability in consensus, particularly for patients without biochemical cholestasis, reflecting areas needing further
research.

Conclusions: This study establishes actionable quality measures for PBC care, offering specific recommendations on diagnostic
protocols, therapeutic benchmarks, and follow-up standards. These measures go beyond guidelines by addressing gaps in patient
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stratification, follow-up protocols, and strategies. Future research should address cost-effectiveness, access to non-invasive tools,

and implementation challenges such as clinician training and resource availability.

1 | Introduction

Primary Biliary Cholangitis (PBC) is a chronic autoimmune
liver disease marked by the destruction of interlobular bile
ducts, leading to cholestasis, fibrosis, and, if untreated, cir-
rhosis [1, 2]. Its aetiology involves genetic predisposition and
environmental triggers, initiating an autoimmune response tar-
geting small bile ducts. Antimitochondrial antibodies (AMAs)
are present in 90%-95% of patients, alongside elevated alkaline
phosphatase (ALP), key biomarkers of disease activity [1, 3].
Predominantly affecting women (10:1 ratio), diagnosis peaks be-
tween ages 40-60 and is more prevalent in Northern Europe and
North America [4, 5]. UDCA improves survival, but 20%-40%
of patients require second-line therapies like obeticholic acid or
PPAR agonists, the latter being used off-label [3, 6].

Despite therapeutic advances, PBC significantly impacts pa-
tients' quality of life, often due to persistent symptoms such as
fatigue and pruritus. This underscores the need for a patient-
centred approach that integrates clinical efficacy with quality-
of-life considerations. Current clinical guidelines emphasise
pharmacological treatments but often lack protocols addressing
patient-reported outcomes (PROs) and standardised diagnostic
tools, which this study aims to refine. Additionally, the absence
of streamlined diagnostic protocols contributes to variability in
disease staging and monitoring, increasing the potential for de-
layed or inconsistent care. Furthermore, significant heterogene-
ity in clinical management has been observed across different
regions, reflecting disparities in access to diagnostic tools, ther-
apeutic options, and follow-up protocols. These gaps highlight
the need for a standardised, consensus-driven approach to opti-
mise care for PBC patients. Notably, there is a lack of studies that
critically evaluate existing guidelines to identify potential gaps,
underscoring the importance of further research to refine rec-
ommendations and address unmet clinical needs in PBC care.

The Delphi methodology is particularly suited to address these
challenges, as it allows for the integration of expert clinical input to
develop quality measures that bridge the gapsin current guidelines.
By focusing on tangible, actionable recommendations, this study
aims to standardise care processes, enhance diagnostic efficiency,
and improve patient-centred outcomes in PBC management.

In this study, expert consensus highlighted the importance of
Vibration-Controlled Transient Elastography (VCTE) as a non-
invasive and reliable tool for assessing liver stiffness and stag-
ing fibrosis in patients with PBC. Additionally, there was strong
agreement to offer, as long as it was possible, the obeticholic
acid (OCA) as a second-line treatment for patients with an in-
adequate response to UDCA, emphasising its role in delaying
disease progression and improving transplant-free survival. It
is made clear that in November 2024, the EC's decision to rule
out granting approval for obeticholic acid as a treatment for PBC
became effective. However, the purpose of all these tangible rec-
ommendations is to provide a general framework for optimising
diagnostic and therapeutic strategies in PBC care.

This project aimed to develop consensus-driven quality mea-
sures to enhance the diagnosis, management, and treatment of
PBC. Quality measures are standardised benchmarks that as-
sess the appropriateness, effectiveness, and efficiency of health-
care interventions. In this study, these measures were developed
using the Delphi methodology, which incorporates structured
expert consensus to identify key areas of improvement in PBC
care. The developed quality measures include:

1. Diagnostic Standards: Ensuring the use of validated bio-
markers (e.g., ALP, bilirubin, GGT) and non-invasive tech-
niques (e.g., elastography) for accurate disease staging and
monitoring.

2. Therapeutic Benchmarks: Defining criteria for the initia-
tion and optimisation of first- and second-line treatments,
such as UDCA, OCA, and combination therapies.

3. Follow-Up Protocols: Establishing evidence-based inter-
vals for treatment response assessments and long-term
monitoring.

4. Patient-Centred Care Indicators: Addressing symptom
management (e.g., pruritus) and incorporating patient-
reported outcomes into routine care.

These measures go beyond existing clinical guidelines by pro-
viding a framework to standardise care delivery and evaluate
healthcare performance across diverse clinical settings. While
clinical guidelines primarily focus on evidence-based recom-
mendations, the quality measures developed in this project em-
phasise actionable standards for evaluating care processes and
outcomes, facilitating their implementation in routine practice.

2 | Methods
2.1 | Delphi Methodology

The Delphi methodology was employed to achieve consensus
among experts in hepatology, gastroenterology, and internal
medicine, with a focus on diagnostic tools, treatment strategies,
and follow up. Originally developed by the RAND Corporation,
this well-established method fosters consensus-building among
experts [7-10]. Based on core principles such as anonymity,
controlled feedback, and statistical group response, the Delphi
method is extensively used in health research to address clinical
challenges [11].

2.2 | Development of the Delphi

The development of the Delphi survey followed a multi-stage
process (Figure 1), starting with a comprehensive review of the
literature to identify gaps and guide the formulation of the ini-
tial questionnaire (Q1). The literature review focused on key
topics in the management of primary biliary cholangitis (PBC),
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Summary

« This study used the Delphi methodology to develop
shared quality measures to optimise the management
of primary biliary cholangitis (PBC).

A strong consensus was reached on the appropri-
ateness of non-invasive diagnostic tools such as
vibration-controlled transient elastography (VCTE)
and abdominal ultrasound for staging and monitoring
fibrosis in chronic cholestasis.

The study defines feasible quality measures for the
treatment of PBC, providing specific recommenda-
tions on diagnostic protocols, treatment parameters,
and follow-up standards.

Future research should focus on cost-effectiveness,
access to non-invasive tools, and implementation
challenges such as training of physicians and availa-
bility of resources.

including diagnostic protocols, treatment strategies, and fol-
low-up practices.

This study, conducted between February and July 2024, was
led by a scientific board composed of experts recognised for
their expertise in PBC. Following a comprehensive literature
review, a Delphi survey was developed, consisting of two ques-
tionnaires (Q1 and Q2), which were subsequently distributed to
an Expert Panel (EP) of participating clinicians. The literature
search incorporated specific MeSH terms to ensure a targeted
and systematic review of evidence, including: (“Primary Biliary
Cholangitis/diagnosis”[MeSH Terms] AND “Biomarkers/
blood”[MeSH Terms] AND “Liver Function Tests”[MeSH
Terms]); (“Primary Biliary Cholangitis/therapy”[MeSH Terms]
AND “Obeticholic Acid/therapeutic use”[MeSH Terms] AND
“Treatment Outcome”[MeSH Terms]); (“Primary Biliary
Cholangitis”[MeSH Terms] AND “Patient Care Management/
standards”’[MeSH Terms] AND “Follow-Up Studies”[MeSH
Terms]); and (“Delphi Technique’[MeSH Terms] AND
“Consensus Development Conferences as Topic”[MeSH Terms|
AND “Primary Biliary Cholangitis”[MeSH Terms]).

The structure of Q1 was as follows:

« General Overview (6 questions) and Patient Journey (4
questions) section, designed to map diagnostic resources
and facilities available at the respondent’s clinical centre
and to understand how patient referrals are managed in the
respondent's clinical centre;

« Patient identification, diagnosis and staging (18 questions)
section, including multiple diagnosis and staging clinical
scenarios corresponding to different diagnostic and clinical
management of the patient;

« Treatment and Follow-up (14 questions) section, to ex-
plore the use of therapies available at the time of the sur-
vey for the treatment of PBC and its short- and long-term
complications.

In each question, respondents were asked to indicate the im-
portance or appropriateness of each proposed multiple-choice
answer by assigning a score from 1 (minimal importance/appro-
priateness) to 9 (maximum importance/appropriateness).

To ensure clarity and minimise ambiguity, the first round of the
Delphi survey (Q1) also served as a pilot test. Respondents were
encouraged to provide feedback on question wording, relevance,
and clarity. The Scientific Board incorporated this feedback to
refine the questionnaire and ensure that subsequent iterations
were more precise and aligned with the objectives of the study.

Following the collection and analysis of Q1 responses
(Figures 2-6), the Scientific Board evaluated whether any el-
ements failed to receive unanimous ratings from the respond-
ing centres and, consequently, could be addressed in a second
questionnaire (Q2) for further investigation. Questions in-
cluded in Q2 were those where ratings showed significant vari-
ability or ambiguity, or where additional clarity was needed to
achieve consensus (Figure 7). The Q2 questionnaire included
only those questions requiring further clarification, catego-
rised into the following sections: Patient Journey (2 questions),
Patient Profile (3 questions), and Treatment and Follow-up (2
questions). A structured process guided the progression of
questions from Q1 to Q2. Items were included, excluded, or
reformulated based on predefined criteria, including response
dispersion, median scores below the consensus threshold, and
qualitative feedback from participants. This iterative process
ensured that Q2 focused exclusively on unresolved or conten-
tious topics. The Scientific Board reviewed questionnaires Q1
and Q2 to ensure their scientific content, wording, and over-
all appropriateness. The final versions of Q1 and Q2 (Data S2)
were prepared and made available in a software platform
(Sawtooth Software) for real-time collection of responses from
Delphi participants.

2.3 | Selection of Participants and Distribution
of Questionnaires

Initially, the questionnaires were distributed across the
Italian territory to an EP consisting of 136 clinicians, se-
lected by the Scientific Board as experts in the pathology
under study and members of specialist networks: Italian PBC
Registry and/or the Club Epatologi Ospedalieri (CLEO) and/
or the Associazione Italiana Gastroenterologi e Endoscopisti
Digestivi Ospedalieri (AIGO) PBC Task Force and/or the
Sicilian PBC Network and/or the PBC Project Piemonte-
Liguria-Valle D'Aosta.

Q1 was distributed to the EP via email in February 2024, and sta-
tistical analysis was performed on the responses from 92 partic-
ipants. Following the rules for an effective and rigorous conduct
of a Delphi Study, the questionnaire was completely anonymized
and none of the respondents knew the answers of the other par-
ticipating clinicians, ensuring confidentiality and unbiased par-
ticipation. Based on the responses to Q1, adjustments were made,
and Q2 was distributed via email in July 2024 to the 92 clinicians
who had participated in the first round. Responses to Q2 were
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FIGURE1 | Delphistudy flow chart.

received from 80 experts, after which the data was statistically
analysed and compared to the Q1 responses (Data S1).

2.4 | Statistical Analysis
Respondents' agreement was assessed using the Delphi method,

following the guidelines established by the RAND Corporation
[12]. This method utilises a scale ranging from 1 (maximum

disagreement) to 9 (maximum agreement), with a score of 5 rep-
resenting a neutral opinion on a specific item. The scores provided
by respondents were then statistically analysed to calculate an
appropriate “consensus index”. In line with “The RAND/UCLA
Appropriateness Method User's Manual”, the Inter-Percentile
Range Adjusted for Symmetry (IPRAS) was used as a measure of
score dispersion adjusted for symmetry, to determine the level of
agreement for each item. The rationale is that when ratings are
symmetrical, the Inter-Percentile Range (IPR) required to classify
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an indication as disagreement is smaller compared to when the
ratings are asymmetrical. Asymmetry was defined as “the distance
between the central point of the IPR and the central point of the
1-9 scale, i.e., 5”. As the asymmetry of ratings increases, a larger
IPR is required to indicate disagreement. The following math-
ematical function was developed: IPRAS=IPRr+ (AIXCFA),
where IPRr is the IPR required for disagreement under perfect
symmetry, Al is the Asymmetry Index, and CFA is the Correction
Factor for Asymmetry. The IPRAS threshold is dependent on the
symmetry of the ratings around the median, meaning that each
item requires its own IPRAS calculation. Consequently, an item
is rated as having disagreement if IPRi>IPRASI.

Based on the computation of IPR and IPRAS, each statement
can be classified regarding the appropriateness of a given di-
agnostic or therapeutic strategy into the following categories:
Appropriate (panel median of 7-9, without disagreement),
Uncertain (panel median of 4-6 or any median with dis-
agreement), and Inappropriate (panel median of 1-3, without
disagreement).

According to Italian Law, surveys conducted with healthcare
professionals do not require approval from Ethical Committees.
Participants who completed the questionnaire explicitly pro-
vided their consent to participate in the study.

Data analysis was performed using SPSS 27.0 (IBM), and a
scoring sheet was developed in Excel to calculate all necessary
statistics as outlined in “The RAND/UCLA Appropriateness
Method User's Manual”.

3 | Results
3.1 | General Characteristics of the Respondents

Ninety-two clinicians completed the questionnaires. The me-
dian age of the respondents was 55years (range: 29-69 years).
The median experience of the clinicians in managing PBC was
22years (range: 4-43years). Physicians were distributed across
18 of the 20 Italian regions, though not evenly (Lombardy,
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18, VCTE can be used for: IDd18_r3 - Staging of the Disease and Degree of Fibrosis Instead of Biopsy s 0 0 [}
IDA18_r4 - Only for the Diags t Advanced Fibr d Cirthosis
IDd18_r5 - Non-Invasive Monitoring of Fibrosis 0 o —
M inappropriate uncertain M appropriate
ppropi Pprop 1 2 3 4 5 6 7 8 9
FIGURE4 | Round 1—identification and diagnosis—questions 13-18.
0% 20% 0% 60% 80% 100%
TFA01_r1 - During — 0o 0 0
) TFd01 12- In a Single Dose — 0 0
1. UDCAIn PBC s used: TFd01_13- In Fractionated Doses I * * * *
TFA01_rd - After Main Meals i o] ]
TFA02_r1 - Six Months After Starting UDCA _ s )
2. The assessment of response TFA02_r2 - Twelve Months After Starting UDCA
to therapy is performed: TFd02_13 - Throug urement of ALP, GGT, Bilirubin, and * *
TFA03_r1 - Overl di — 0 0
3. Referral to a center with TFA03_r2 - No Response/Partial Response to UDCA s 0 0 0
specifc clinical expertise and TF403_13 - Coexistence of Other Etilogies (1.¢., MASLD) s
research on PBC is required if:
TFd03 4 -C Other Associated Diseases M L —
TFd04_r1- Overlap Synd - 0 ]
4. In the case of absent or TFd04_r2 - Coexistence of Other Etiologies (i.e., MASLD) B [}
partial response to UDCA, TFd04_r3 - Ductopenic Variant B o}
consideration should be given TFd04_r4 - Potential Ductal Reaction s
to: TFA04_5 - Diagnostic Workup (i.e., MRCP +/- EUS, Liver Biopsy) at Their Own Cente s ]
TFd04_6 - Referral to a Center with Specific Clinical and Research Expertise in PBC _ s —
TFd05_r1 - Annual Measurement of Vitamin D, Calcium, and PTH [} [} e —
TFd05_r2 - DEXA Every 1-4 Years o o] —————
5. At the time of PBC TFd05_3 - Screening for Sjogren's Syndrome, Systemic Sclerosis, and Celiac Disease
diagnosis and during follow- TFA05_r4 - Measurement of TSH * * o] 0 ————
up, it is recommended: TFA05_r5 - Measurement of Total Cholesterol ] e —
TFA05_16 - Assessment of Cardiovascular Risk
TF05_7 - Referal to th list —— ] o]
TFd06_r1 - Non-Cirrhotic Patients
_ ) TFA06_r2 - Asymptomatic Patients ~ MEmm—5"
6. Follow-up in the primary TFA06_13 - Patients Responsive to Treatment with UDCA
care setting is expected: TF06_r4 - In All Cases of PBC
TFA06 15 - Normal Liver Tests for at Least 12 Months i
TFd07_r1 - Histologically Documented Cirrhosis  Immm—n ]
7. The performance of EGDS for TFA07_r2- 1fLSM 2 20kPa or PLT < 1 c * * * 0o e —
screening of portal hypertension TFA07_r3-1fLSM 2 20 kPa or PLT < 150,000/mm’ in the Absence of NSBE I -]
in patients w"h. PBCis TFd07_r4 - In Follow-Up According to the Baveno VI Criteria * * * ] o] e
recommended if:
TF07_r5- If Ultrasound Signs of Portal Hypertension Are Present i o] o] 0
B inappropriate uncertain M appropriate
1 2 3 4 5 6 7 8 9

FIGURE5 | Round 1—treatment and follow-up—questions 1-7.

Sicily and Emilia-Romagna accounted for more than 40% of
all respondents). Participants reported managing a median of
35 PBC patients annually (range: 10-120), with 75% managing
>20 patients/year. The subsample of 80 clinicians (87% of the
initial cohort) that participated in the second round retained
similar demographic and professional characteristics to the
original group: median age 54years (range: 28-68), median
PBC management experience 21years (range: 4-42), and com-
parable regional distribution (Lombardy, Sicily, and Emilia-
Romagna remained overrepresented). Nearly all participants
were members of at least one scientific society focused on liver
diseases, and 53 (58%) had published papers on PBC within the
last decade. In the first round (and with similar distribution in
the second) 75 called themselves hepatologists (82%), 7 gastro-
enterologists (8%), 1 internal medicine specialist (1%) and 9 did

not specify their field of activity (10%). Due to the small sample
size of the groups other than hepatologists, no statistical tests
were applied to assess between-groups differences. The sample
reflects Italian clinical practice, showcasing regional diversity
and expertise in PBC management. This highlights the impor-
tance of evidence-based diagnostic protocols and supports the
robustness of the consensus findings.

3.2 | Key Insights From the First Round
of the Delphi Questionnaire

Table 1 presents the main topics of the study, and the appro-
priateness indices evaluated according to the RAND/UCLA
Method.
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0% 20% 40% 60% 80% 100%
TF08_r1- Only as Second Line After UDCA I * * * 0 ———— —
TFd08_r2- InCompensated Cirthosis (Child-Pugh A) I [o] Q C
:;:Lh;':éecf’f"b““""“‘ TFd08_r3- Initial Dosage of 5 mgup to 10 mg * * [
TFA08_r4- Requires Discontinuation f Sice Effects Appear  I—
TFd08_r5- May 10 @ 12 Months After Starting UDCA if - o] [e]
TF409_r1- Always inC — [} o] C
9. Given the current state of 1
Knowledge, regardless of Fd09_12- Forthe Treatment of Compensated Cirthosis IS
approved indications, the use TFd09_r3- For the Reduction of Mortality in PBC - IS
of bezafibrate in PBC can be TFd09_r4- Requires Monitoring of Creatinine ~ I
considered:
TF409_15- Use In Other Contexts (.e.,in Associationwith OCA) _ IS
TFd10_r1- Alwaysin C: UDCA
10. Given the current state of
Knowledge, regardless of TFd10_r2- Only in Non-Cirrhotic Patients
approved indications, the use TFd10_13- Inthe C y
of budesonide in PBC can be TFd10_r4- Inthe Presence of Autoimmune Hepatitis I o
considered:
TF10_15- Only for Non-Long Term Treatments
TFd11_r1- The Use of UDCA is Recommended Throughout Pregnancy I * * * [+] ——— —
TFd11.12- Cholestyramine and Rifampicin Are Indicated in the Third Trimester
11 In the case of PBCn TF11.13- The Use of Plasma Exchange s Indicated fthe tchingis Unbeatable NS
pregnant women:
TFd11.14- Supplementation of Fat-Soluble Vitamins is Mandatory i 0
TFd11_r5- Referral to a Center with Specific Clinical and Research Expertise inPBC is Necessary * * Q
TF412.r1- The Use of Cholestyramine as First-Line 1B 0
12. The management of mild . o
praritus in PBC includes: TFd12_r2- The Use of d Rifampicin Only if No Response to -_— Q Q
TFd12_13- The Management by the Primary Care Physician -
TFd13_r1- The Use of Ct First-Line 1 * ] | —— ]
13. The management of TFd13_r2- The use of bezafibrate in all cases except decompensated cirrhosis. I
moderate-severe pruritus TFd13.13- The use of f intol p - []
in PBCincludes: TFd13_r4- The use of naltrexone orsertalinein cases ofintolerance or
TFd13_15- Referral to a center: and hexperience in PBCand OLT evaluation. [ * * ]
) N TFd14.r1-Inall cases of MELD >15. B * 0 e
14. Referral to a center with specific * * *
clinical expertise and research on PBC TFd14_r2- Presence of f liver IncludingHCC. 1
for potential liver transplantation TFd14_13- Persistently elevated total bilirubin >3 mg/dL. M o] [o]
evaluation isindicated if: TFd14_r4- pruritus resistant to py regardiess of MELD. I * * * 0
M inappropriate uncertain M appropriate
1 2 3 4 5 6 7 8 9
FIGURE 6 | Round 1—treatment and follow-up—questions 8-14.
0% 20% 0% 60% 80% 100%
1Dd1_r1 - Inthe case of diagnostic uncertainty from liver biopsy. I C ree——
IDENTIFICATION 1Dd1_r2 - In the case of diagnostic uncertainty on MRCP + EUS. NN B * o] 0 —— ]
AND DIAGNOSIS
IDd1 13- Inboth of the above cases. | INEEEEE—_—__—— )
1. Genetic testing (i.e.,
ATP8B1, ABCB11, ABCBA) 1Dd1._r4 - Regardless of the resuts of the previous tests in cases of strong clinical suspicion. I L e——
is required:
1Dd1_r5 - Inall cases of chronic cholestasis of NDD regardless of the positivity of AMA/ANA. o]
1Dd2_r1- For AMA* or ANA* in the absence of cholestasis.  IEEEEEEG_—_— ]
IDENTIFICATION
AND DIAGNOSIS 1Dd2_r2- For AMA+ or ANA* in the presence of chronic cholestasis as afirst-line approach. I ]
2. Aliver biapsy is 1Dd2_r3- For AMA* or ANA* in the presence of chronic cholestasis in case of doubt after other... IESEEEEEEE_N 0
indicated:
" 1Dd2.r4 - Always for fibresis staging. I .
1Dd3 1 - For disease staging and degree of fibrosis along with biopsy.  IEEGEG__—G_— C —
IDENTIFICATION 1Dd3_r2 - For disease staging and degree of fibrosis regardless of biopsy. I =
AND DIAGNOSIS
1Dd3_r3 - Only for the identification and monitoring of advanced fibrosis.  INEEEEEEEEEG—_G L —
BVCTEcan belsad o] Dd3_r4 - For fibrosis staging if AMAs or ANA® in the absence of chronic cholestasis.  IEEGGG_G_—_—G—G—— L ee——
1Dd3.5 - For fibrosis staging if AMA+ or ANA+ in the presence of chronic cholestasis. IS ]
TFd1_r1-Non-cirrhotic patients. | —
TREATMENT TFd1 r2 - Asymptomatic patients. I |
ANDFOLLOW:UP: TFd1_r3- Patients responsive totreatment with UDCA. R ]
1. The management by the TFd1_r4-Inallcases of PBC. L
General Practitioner in PBC
is expected for: TFd1_r5 - Normal liver tests for at least 12 months. N EEEEEG—_—_———— ]
TFd1_r6 - Not required.  IEEEEG— S
TREATMENT TFd2_r1- At least every 3months in patients with a high risk of disease progression. I E— ] [0}
AND FOLLOW-UP
TFd2_12- At least every inpatients risk of disease r )
2. Continuous evaluation
and regular follow-up of TFd2.r3- Atleast once a year in patients with low risk of
the patient should be =
performed: TFd2_r4 -6 months after the start of UDCA therapy to schedule the potential second-line initiation... JE
W inappropriate uncertain M appropriate
1 2 3 4 5 6 74 8 9

FIGURE7 |

Regarding the identification, diagnosis, and staging of PBC
patients, consensus was reached on nearly all items, with me-
dians >7 or <3 and limited variability among raters. In most
cases, the assessments or diagnostic procedures described by
the items were deemed appropriate. For instance, in the case of
chronic cholestasis (elevation of ALP and GGT and/or biliru-
bin lasting more than 6 months), regardless of symptoms, the
following first-line procedures were considered consistently
highly appropriate: Liver stiffness measurement by VCTE,
Abdominal ultrasound, Virological and autoimmunity screen-
ing. Whenever such procedures were not decisive, liver biopsy

Round 2—identification and diagnosis—questions 1-3/treatment and follow-up—questions 1-2.

and MRCP + EUS were judged consistently appropriate. This
clear delineation of appropriate diagnostic strategies empha-
sises the value of precise, evidence-based protocols. Building
on this diagnostic framework, the study explored consensus
on treatment strategies, focusing on first- and second-line
therapies for PBC.

With regard to the effects of treatments, changes in ALP, GGT,
bilirubin, and transaminase levels were deemed highly appro-
priate (only two raters gave score 7 and 8, whilst all others the
maximum score 9).
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A consistent finding was that “no in-depth diagnostics” was
considered inappropriate in all cases with ALP alterations.

In a clinical scenario characterised by “AMA+ in the absence
of chronic cholestasis (elevation of ALP and GGT and/or biliru-
bin > 6 months), regardless of the symptoms, where first level
tests have not been conclusive”, the procedures “MRCP + EUS”,
“Liver biopsy”, and “Genetic study (i.e., ATP8B1, ABCBI11,
ABCB4)” were judged to be inappropriate.

Similarly, when “ANA+ (anti-spl00, anti-gp210, anti-
centromere) is detected in the absence of chronic cholestasis
(elevation of ALP and GGT and/or bilirubin > 6 months), re-
gardless of symptoms, and first-level tests have not been con-
clusive”, the same procedures — “MRCP + EUS” and “Genetic
study (i.e., ATP8B1, ABCB11, ABCB4)” - were also deemed
inappropriate.

Genetic studies were regarded as inappropriate even in case of
chronic cholestasis (elevation of ALP and GGT and/or biliru-
bin > 6 months) with the presence of AMA/ANA, regardless
of symptoms. Additionally, the “do not perform the staging
of fibrosis and the possible presence of portal hypertension
in presence of a clinical diagnosis of PBC” was considered
inappropriate.

Regarding treatment appropriateness, the consensus con-
firmed UDCA as the recommended first-line therapy for PBC,
with administration in divided doses and taken with meals
receiving a high consensus (median=9, IQR=7-9). To as-
sess the response to UDCA, a biochemical evaluation at 6
and 12months was considered appropriate (median=8 for
6 months, IQR =6-9; median=9 for 12months, IQR=5-9),
prioritising the measurement of ALP, GGT, bilirubin, and
transaminases (median=9, IQR=9-9) as key indicators of
treatment efficacy. Biochemical monitoring at 6 and 12 months
was strongly endorsed to assess treatment efficacy and guide
decisions on initiating second-line therapies such as OCA.
For second-line therapy, OCA was recommended exclusively
for patients with an inadequate UDCA response or those in-
tolerant to UDCA, with consensus for use in a compensatory
cirrhosis setting (Child-Pugh A) and initial dosing of 5-10 mg
(median=9, IQR=8-9).

OCA may be considered earlier than the standard 12-month eval-
uation if UDCA intolerance or inadequate response is observed
(median =8, IQR=7-9). This staged therapeutic approach aligns
with expert guidelines, aiming to optimise efficacy while manag-
ing tolerability concerns. While treatment consensus was strong,
variability emerged around genetic studies and invasive proce-
dures like liver biopsy, prompting further exploration in the sec-
ond Delphi round.

Consensus on pruritus management strategies varied accord-
ing to severity. For mild pruritus, high consensus was reached
on using cholestyramine as the first-line treatment (median =9,
IQR=7-9) and limiting bezafibrate and rifampicin use to
cases of intolerance or non-response to cholestyramine (me-
dian =8, IQR =7-9). For moderate-to-severe pruritus, the panel
strongly recommended cholestyramine as first-line therapy

(median =9, IQR=8-9) and, when necessary, referral to spe-
cialised centres for liver transplant evaluation (median=09,
IQR=8-9). A stepwise approach was endorsed for cases un-
responsive to cholestyramine: rifampicin as second-line ther-
apy in bezafibrate-intolerant patients (median=7, IQR =6-9),
and naltrexone or sertraline if both bezafibrate and rifampicin
were contraindicated or ineffective (median=8, IQR=7-9).
Additionally, bezafibrate was deemed inappropriate for use in
decompensated cirrhosis (median =7, IQR = 5-9).

Pruritus management in special populations also deserved par-
ticular attention. In pregnant women with intractable pruri-
tus, plasma exchange was considered appropriate (median=7,
IQR=5-8).

3.3 | Key Insights From the Second Round
of the Delphi Questionnaire

For 17 items (spanning 10 topics), clinicians’ responses resulted
in uncertainty. This occurred when the medians fell within the
4-6 range, but in some cases, even medians below or above 6
were classified as “uncertain” due to substantial variability
among raters.

In accordance with the Delphi method, the findings from the
first round were presented to all responders, and some items for
which consensus was not reached were resubmitted to the same
sample. A total of 80 clinicians (87% of the initial 92) responded
to the second round. The subsample that participated in the sec-
ond round was closely representative of the original group in
terms of age and experience in managing PBC.

As several items related to genetic studies resulted in “uncer-
tainty”, the scientific board of the study decided to rephrase
these items. Instead of assessing the relevance of the utility of
genetic studies (among other assessments) in specific clinical
scenarios, the second questionnaire (Q2) posed the question in
terms of which clinical situations should require genetic stud-
ies (ATP8B1, ABCB11, ABCB4). However, even with this revi-
sion, clinicians provided divergent answers, and uncertainty
persisted.

The same approach was applied to liver biopsy. In the second
round, this procedure was considered inappropriate for patients
with AMA+ or ANA+ in the absence of cholestasis, or in the
presence of chronic cholestasis as an initial assessment. However,
uncertainty persisted for patients with AMA+ or ANA+ in the
presence of chronic cholestasis when there was doubt regarding
other diagnostic tests (abdominal ultrasound, VCTE, MRCP +
EUS) or when staging fibrosis was required. Genetic studies and
liver biopsy were sources of notable variability, particularly in
cases with AMA+ or ANA+ without chronic cholestasis. Similarly,
questions around the combined use of VCTE and biopsy for fibro-
sis monitoring yielded inconclusive results, highlighting the need
for additional research to refine these recommendations.

The timing of follow-up visits and their alignment with patient
risk profiles was examined next, with a focus on balancing sur-
veillance intervals with disease progression risks.
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Evaluation

Median
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(Continued)

TABLE 1
Domain

3.25

0.6

38% 5.6

36%

25%

3,5

Uncertain

6

y

3months in patients

TFd2_r1—At least ever

2. Continuous

evaluation

with a high risk of
disease progression

and regular
follow-up of the

7.6

3.5

8.5

85%

13%

2%

Appropriate

8

y

6months in patients with

patient should
be performed:

TFd2_r2—At least ever

intermediate/high risk

of disease progression

7.6

3.5

8.5

11% 87%

2%

Appropriate

8

year in patients with low

TFd2_r3—At least once a

risk of disease progression

7.6

3.5

8.5

9% 89%

2%

Appropriate

8

the start of UDCA therapy

TFd2_r4-6 months after

to schedule the potential
second-line initiation

visit at 12 months

VCTE was considered appropriate for staging disease and as-
sessing fibrosis degree, regardless of biopsy, and for staging
fibrosis in patients with AMA+ or ANA+ in the presence of
chronic cholestasis. Uncertainty remained regarding the follow-
ing items:

« The use of VCTE for staging disease and fibrosis in conjunc-
tion with biopsy;

« Identification and monitoring advanced fibrosis;

« Staging fibrosis in cases where AMA+ or ANA+ was pres-
ent in the absence of chronic cholestasis.

Management of PBC by the General Practitioner is considered
inappropriate in all cases of PBC.

Regarding the timing of follow-up visits, there was uncertainty
about scheduling visits at least every 3months for patients at
high risk of disease progression. On the other hand, clinicians
judged it appropriate to perform visits:

« At least every 6 months in case of patients with intermedi-
ate/high risk of disease progression;

« At least once a year in patients with low risk of disease
progression;

« After 6 months from the start of UDCA therapy to schedule
a visit for potential initiation of second-line therapy at 12
months.

Consensus was achieved for follow-up visits stratified by
patient risk level, with intervals ranging from 6months
for higher-risk cases to annual visits for low-risk patients.
However, uncertainty regarding the appropriateness of visits
every 3months for high-risk patients underscores the chal-
lenge of standardising follow-up care across varying clinical
contexts.

4 | Discussion

This Delphi Consensus study focuses on developing a set of
quality measures specifically aimed at improving the diagno-
sis, management, and treatment of PBC. The following analysis
highlights the areas of agreement among respondents, primarily
concerning the identification and diagnostic evaluation of PBC
patients.

The consensus strongly supports specific diagnostic tools and
monitoring protocols for patients with biochemical abnormal-
ities like elevated ALP or GGT. VCTE, abdominal ultrasound,
and autoimmune and virological screening were identified
as highly appropriate first-line tools for diagnosing chronic
cholestasis, while genetic studies and MRCP + EUS were
deemed inappropriate for AMA+ or ANA+ cases without
cholestasis. For asymptomatic patients, biochemical monitor-
ing, liver function tests, and ultrasound were considered ap-
propriate (median score: 9) [13, 14]. Comprehensive protocols,
including ultrasound, virological screening, and autoimmune
assessment, were emphasised for patients with pruritus or fa-
tigue. Accurate measurement of ALP and bilirubin is critical
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for evaluating treatment response (UDCA and UDCA+OCA),
ensuring timely and effective clinical decisions [15]. The sub-
sequent analysis addresses areas of uncertainty, focusing
primarily on diagnostic challenges where consensus was not
achieved.

4.1 | Non-Invasive Vs. Invasive Diagnostic Tools

For patients with chronic cholestasis (characterised by persistent
ALP and GGT elevations lasting over 6 months), the Delphi con-
sensus strongly endorsed VCTE as an essential non-invasive tool
for fibrosis staging. VCTE was widely recognised as a valuable
alternative to liver biopsy, particularly given its safety, accessi-
bility, and ability to reduce the need for invasive procedures in
routine practice.

However, despite its advantages, several areas of uncertainty
remain. These include its diagnostic utility when used in con-
junction with liver biopsy, its accuracy in monitoring advanced
fibrosis progression, and its role in staging fibrosis in patients
with AMA+ or ANA+ serology in the absence of biochemical
cholestasis. These limitations underscore the need for further
validation of VCTE across specific subgroups and clinical con-
texts [13, 14].

The role of liver biopsy, while diminished in routine assessment,
remains indispensable in selected cases, particularly when non-
invasive findings are inconclusive or clinical suspicion is high.
Biopsy continues to provide critical histological information for
diagnosis confirmation, disease staging, and treatment plan-
ning, especially in patients with atypical presentations, over-
lap syndromes, or suspected rapidly progressive liver damage.
These scenarios highlight the complementary nature of invasive
and non-invasive diagnostics and the importance of individu-
alised clinical decision-making based on patient characteristics
and resource availability.

Ultimately, while VCTE is positioned as a frontline tool in fibro-
sis assessment, its integration with—or substitution by—biopsy
should be tailored to specific diagnostic challenges. The con-
sensus calls for further research to refine the respective roles of
these modalities and support the development of evidence-based
algorithms that balance diagnostic accuracy, patient safety, and
healthcare resource optimisation.

However, potential barriers to the adoption of these measures
include the need for specialised training to ensure accurate use
of VCTE and the limited access to second-line therapies, such
as OCA, in certain geographic regions, particularly in resource-
constrained settings.

Regarding genetic testing, the uncertainty stems from limited
evidence supporting its clinical utility, the relatively high cost
of these analyses, and the low prevalence of genetic markers
directly applicable to PBC management [16]. However, specific
clinical scenarios, such as patients with atypical presentations,
overlap syndromes, or suspected genetic cholestasis, may ben-
efit from targeted genetic testing. Future research should focus
on identifying these patient subgroups to ensure the judicious
application of genetic testing in clinical practice [3].

Treatment strategies for PBC remain a widely debated topic.
The consensus strongly supports UDCA as the first-line ther-
apy for PBC, with biochemical response evaluations at 6 and
12months focusing on ALP, GGT, bilirubin, and transami-
nase levels [13, 14]. Divided dosing and meal-time administra-
tion were recommended to enhance absorption and adherence
[17]. For inadequate UDCA responses or UDCA intolerant pa-
tients, OCA was endorsed as second-line therapy, including
compensated cirrhosis (Child-Pugh A). Follow-up intervals
were stratified by patient risk level, with annual visits ranging
from 6 months for intermediate/high-risk cases to annual vis-
its for low-risk patients. However, uncertainty arose regarding
three-monthly follow-ups for high-risk cases. Regular moni-
toring enables early progression to second-line therapy [16],
with flexibility to initiate treatment timely in cases of intoler-
ance or partial response.

Recent evidence suggests that OCA improves transplant-
free survival and reduces hepatic decompensation risk (haz-
ard ratio 0.42), particularly in patients at risk of severe liver
events [16, 18-20]. Recent reimbursement restrictions for
OCA in some regions may limit its accessibility, necessitating
pragmatic alternatives. Clinicians may prioritise bezafibrate
(where available) or participate in clinical trials for investi-
gational PPAR agonists. Advocacy for policy revisions, sup-
ported by real-world evidence of OCA's cost-effectiveness in
reducing liver-related events, is critical to ensure equitable
patient access.

Real-world data validate trial findings, with 42.9% achieving
POISE criteria responses at 12months but only 11% attain-
ing full biochemical normalisation, underscoring the need
for additional therapeutic strategies [17]. While the POISE
criteria are widely referenced, their validation as a universal
response metric remains limited. Further studies are needed
to confirm their applicability across diverse populations and
treatment regimens. In patients with an inadequate response
to UDCA alone, adding bezafibrate off-label has shown a
higher rate of complete biochemical response compared to
UDCA monotherapy [21]. As a result, bezafibrate is often pre-
scribed off-label as a second-line treatment. Combining OCA
and fibrates, such as bezafibrate, demonstrated enhanced
efficacy, including significant ALP reduction and higher bio-
chemical normalisation rates in advanced disease stages [22].
Biomarkers like ALP, bilirubin, and ALT remain critical for
treatment monitoring [16, 17, 22]. The consensus did not re-
solve uncertainties around ALP cutoffs for defining UDCA
failure, optimal timing for second-line therapies, or treatment
targets (e.g., ALP normalisation vs. <1.5xX ULN). These gaps
reflect evolving evidence and highlight the need for prospec-
tive studies to validate criteria such as the POISE trial score.
Additionally, emerging therapies like PPAR agonists (e.g., sel-
adelpar, elafibranor) were not included due to their recent ap-
proval post-consensus. Future updates should integrate these
agents and address sequencing strategies for triple therapy
(UDCA + OCA + PPAR agonists).

Fourth, the consensus highlighted pruritus as a critical manage-
ment issue in PBC, significantly impacting quality of life and
being a primary cause of patient distress [17, 23]. Real-world
data from Italian and Japanese cohorts show that pruritus and
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fatigue are major factors impairing daily life [2, 24]. The PBC-
40 tool further emphasises their role as key symptoms affecting
patients’ well-being [25].

Regional variations in symptom burden underscore the need for
geographically tailored management strategies, as symptom se-
verity increases with age in Italy and Japan but decreases in the
UK and Spain [26]. Emerging therapies, such as IBAT inhibi-
tors like linerixibat, show promise in reducing pruritus severity,
though further studies are needed to establish their long-term
safety and efficacy [27]. These findings highlight the need for
individualised, symptom-focused strategies that address disease
progression and patient-specific factors.

This study has limitations that should be acknowledged.
Firstly, selection bias may have influenced the findings, as
the reliance on Italian experts could limit the generalisabil-
ity of the results to other healthcare systems and populations.
Secondly, response bias is possible, as clinicians with a par-
ticular interest in PBC or specific treatment philosophies may
have been more inclined to participate actively in the Delphi
process. Lastly, cultural and institutional biases stemming
from regional variations in healthcare systems might affect the
applicability of certain recommendations, particularly in coun-
tries with differing diagnostic resources, treatment accessibil-
ity, or follow-up protocols.

Future research should focus on conducting international
Delphi rounds to achieve broader consensus and account for
variations in healthcare systems and practices worldwide.
Additionally, controlled studies are needed to evaluate the ef-
ficacy and cost-effectiveness of genetic testing in routine PBC
management. Such studies should stratify patients based on dis-
ease progression rates and demographic factors to identify sub-
groups that would benefit most from these analyses. Expanding
the evidence base through multicentric and globally representa-
tive research will help refine recommendations and ensure their
applicability across diverse clinical settings. The Delphi survey
did not explicitly evaluate symptom assessment tools (e.g., PBC-
40) or quality-of-life metrics. Future studies should integrate
patient-reported outcomes to align therapeutic strategies with
symptom burden. Future iterations of this consensus should
involve multinational panels to account for global differences
in healthcare systems, diagnostic resources, and therapeutic
accessibility. This would strengthen the generalisability of the
proposed quality measures.

5 | Conclusions

The Delphi Consensus Project successfully established a com-
prehensive agreement on the diagnosis, management, and
treatment pathways for PBC. It confirms the importance of
key biochemical tools, particularly non-invasive diagnostic and
monitoring procedures like FibroScan. The consensus strongly
emphasises the relevance and appropriateness of available ther-
apies, including UDCA as the first-line treatment and OCA as
an essential second-line option for patients with inadequate
responses to UDCA or UDCA-intolerant. Specific recommen-
dations on the early initiation of OCA in cases of UDCA in-
tolerance or partial response further highlight its critical role

in optimising disease management. The rapid development of
novel PPAR agonists (e.g., elafibranor, seladelpar) underscores
the need for dynamic consensus updates. Future iterations
should evaluate their role in therapeutic algorithms, particularly
for UDCA non-responders.

However, the Delphi findings also reveal areas of ongoing de-
bate. Key uncertainties remain regarding the role of genetic
testing in routine practice and the necessity of liver biopsy for
accurate staging of fibrosis. In particular, there is a pressing
need for long-term studies to evaluate the accuracy of VCTE
in monitoring advanced fibrosis in PBC. A multicentric study
comparing the outcomes of VCTE and liver biopsy across di-
verse PBC populations could provide valuable insights, helping
to define the optimal role of these diagnostic tools in different
clinical settings.

These unresolved issues reflect the complexity of PBC manage-
ment and underscore the importance of evidence-based, indi-
vidualised treatment approaches. As we move forward, targeted
studies and continued expert collaboration will be essential to
address these knowledge gaps, ultimately paving the way for
more precise and effective strategies for the diagnosis and treat-
ment of PBC.
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