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Introduction

Primary Biliary Cholangitis (PBC) is a chronic, rare, choles-
tatic, autoimmune liver disease influenced by genetic and
environmental factors and characterized by progressive

ABSTRACT

Introduction: Primary biliary cholangitis (PBC) is a rare, chronic, cholestatic, autoimmune, and disabling liver
disease whose treatments are aimed at reducing its progression.

The aim was to describe patients with PBC, their healthcare resource utilization (HCRU) and costs on the Italian
National Health Service (SSN).

Methods: From an Italian administrative healthcare database (~5.5 million inhabitants), called ReS Db, patients
with PBCin 2021 (prevalent) were selected by specific codes and described by demographics, comorbidities, one-
year HCRU, and health sector costs charged to the SSN. The 3-year treatment pattern was evaluated in a cohort
of patients newly diagnosed in 2019 (incident).

Results: In 2021, 1375 patients with PBC were identified (prevalence: 28.2/100,000; females: 74.2%; mean age:
64 + 15 years). During one-year follow-up of the prevalent cohort: 73.1% received ursodeoxycholic acid (UDCA);
3.0% obeticholic acid (OCA), and 3.4% off-label drugs; 19.9% were hospitalized, mainly for cirrhosis-related con-
ditions; 61.2% were examined by a specialist. The annual mean cost was €4422/patient; drugs for PBC, concomi-
tant drugs, and hospitalizations accounted for 12.1%, 31.7%, and 43.6% of total cost, respectively. Among the 40
incident patients, 38 (95%) received UDCA as first-line therapy.

Conclusion: The study described the real-world impact of PBC in Italy from the perspective of the SSN and high-
lighted the burden and therapeutic needs of patients treated with UDCA.

Keywords: Health care delivery, Healthcare cost, Primary biliary cholangitis, Public health

destruction of intrahepatic small bile ducts, leading to
cholestasis, fibrosis, and, in the long term, cirrhosis and liver
failure (1). Approximately 60-65% of patients are asympto-
matic at diagnosis (2), and many develop symptoms over
time, such as fatigue (13% after 1 year, 45% after 10 years)
and pruritus (15% after 1 year, 46% after 10 years) (2) (1).
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PBC is associated with other comorbidities; most commonly
with osteoporosis, hyperlipidemia, thyroid diseases, vitamin
deficiencies, and Sjogren’s syndrome (1,3).

Due to the complexity of underlying PBC etiology, the
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existing treatments cannot cure the disease, but can con-
trol liver biochemistry and symptoms to different extents
(1). European and ltalian guidelines recommend a stepwise
approach with ursodeoxycholic acid (UDCA) being prescribed
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as first-line therapy (13-15mg/Kg/day); if there is only a par-
tial or null response after 12 months, a second-line treatment
should be prescribed; also, the recurrence of PBC following
liver transplantation should be considered to change treat-
ment (1,4). Until recently, obeticholic acid (OCA) has been
the only second-line approved in combination with UDCA,
in case of inadequate response, or as monotherapy, in case
of intolerance to UDCA. OCA was marketed in Italy from
2017 until its withdrawal from the European market in July
2024 (5). Off-label drugs, such as fibric acid derivatives (e.g.,
bezafibrate and fenofibrate) and budesonide, are listed in
European guidelines, and their case-by-case recommenda-
tions are included in the Italian position paper (1,4). Liver
transplantation is indicated for advanced PBC; the percent-
age of patients transplanted has decreased over the last
few decades due to the ever earlier recognition of PBC and
prompt initiation of UDCA (1,6). Novel drugs are coming in
the therapeutic armamentarium: two selective peroxisome
proliferator-activated receptor agonists (i.e., elafibranor and
seladelpar) have been recently approved by the European
Medicines Agency, and authorized by the Italian Medicines
Agency (AIFA) for treatment of PBC in adults as an add-on to
UDCA, in case of inadequate response, or as monotherapy, in
case of intolerance to UDCA (1,6-11).

A recent systematic review of studies in Europe reported
prevalence rates ranging 10-58.2/100,000 population/year,
with higher prevalence among the female population (3).
This insufficient awareness of the disease contributes to the
unmet needs and burden of disease, especially within the pri-
mary care settings from which patients are usually referred
when suffering from bothersome symptoms such as fatigue
and pruritus (1,3). The epidemiology of PBC is highly heter-
ogeneous because of variable case-finding methods, diag-
nostic criteria, and studied populations (3). In Italy, the most
recent prevalence rates come from a national study of pri-
mary care data (i.e., 27.9/100,000 in 2015) and from a study
of administrative health data of the Lombardia region (i.e.,
29.5/100,000 in 2010) (12,13). A further study, based exclu-
sively on the hospital discharge database of the entire Italian
population, estimated a lower prevalence rate (i.e. 3.39/
100,000in2011-2015), presumablyduetotheinclusion ofonly
hospitalized patients (14). More recent evidence highlights
the heterogeneity of PBC epidemiology across regions and
suggests an increasing prevalence over time, likely driven by
improved disease recognition and diagnostic practices (15).
Estimates of PBC prevalence need to be updated to give
more information on PBC to healthcare providers and to
increase their awareness of the disease to take into consider-
ation when making a differential diagnosis of the symptoms
reported by patients.

Overall, Italian data are consistent with broader European
trends but underscore the need for population-based studies
to better define the true epidemiological burden of PBC.

This retrospective observational cohort study was aimed
at describing the prevalence of PBC and its burden on the
Italian National Health Service (Servizio Sanitario Nazionale—
SSN) in terms of healthcare resource utilization (HCRU) and
health sector costs for PBC patients in Italy. The economic
evaluation is presented as a cost description following the
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SSN viewpoint, in accordance with the classification pro-
posed by Drummond et al. (16).

Methods
Data source

The administrative healthcare database of Fondazione
Ricerca e Salute (ReS) collects and integrates the administra-
tive healthcare data that Italian Local and Regional Health
Authorities (HAs) provide to the Italian Ministry of Health annu-
ally for reimbursement purposes, in response to the universal
coverage characteristic of the SSN. The ReS database includes
data on approximately 5.5 million inhabitants per year from
2014 to 2022, representing around 9% of the Italian popula-
tion. This population is uniformly distributed across Italy, and
its age and gender distribution is consistent with ISTAT data,
making it representative of the Italian population (17). More
information about Fondazione ReS and its database is available
in the online supplementary material (box 1).

Study design and populations

A retrospective longitudinal observational cohort analysis
was conducted on the total population included in the ReS
database from 1 January 2021 to 31 December 2021 (accrual
year) and with continuous presence in the database back
until 2014 (Fig. S1). Patients with PBC were identified by using
specific codes of hospital diagnosis, disease waiver claim, or
drug dispensation listed in Table S1. The cohort under inves-
tigation was defined as the “prevalent cohort”, and the index
date was defined as the first hospital admission with a diag-
nosis of cholangitis or activation of the disease exemption
or drug dispensation, if recorded in 2021, or with 1 January
2021 if it was recorded in the previous period (2014-2020). In
consideration of the potential misdiagnosis, patients with an
active disease waiver claim code for care related to primary
sclerosing cholangitis and to chronic hepatitis were excluded
from the study (Table S1). The prevalent cohort was used to
describe healthcare resource utilization and health sector
costs. This cohort enables the annual cost incurred by the
SSN for all patients with the condition to be calculated.

Moreover, commencing from the total population included
in the ReS database from 1 January 2019 to 31 December 2019
and exhibiting uninterrupted presence in the database back
until 2014, the cohort of patients who were newly diagnosed
with PBC was identified through the codes listed in Table
S2 and it was achieved by excluding those who already had
evidence of the condition in the years preceding the year of
interest (i.e. 2019). This cohort was designed as an “incident
cohort” with the index date being defined as the earliest date
related to one of the inclusion criteria in 2019. The incident
cohort was followed up for 3 years (Fig. S2) and was used to
describe the treatment pattern. This cohort enables the treat-
ment trajectories of patients to be described from the first
observed sign of the disease.

Demographics and comorbidities of the prevalent cohort

Sex and age were described on the index date. The prev-
alence of several comorbidities (those most common in the
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general population, traceable through administrative data and
PBC-related, listed in Table S3 where all codes and identification
criteria were explicated) was identified during the entire look-
back period (i.e., until 2014) (online supplementary material).

Healthcare resource utilization and health sector costs of
the prevalent cohort

The prevalent cohort was analyzed throughout the first
year of follow-up (i.e., 2022) to describe:

- the free filled prescriptions (i.e., those reimbursed by
the SSN) of the following drugs, in terms of proportion of
patients treated, mean DDD [defined daily dose (18)] per
patient, and mean cost per patient treated (this cost was
based on the actual quantity of medicines dispensed),

o authorized and recommended drugs in European
guidelines (4) for PBC (i.e., UDCA and OCA, Table S1);

o off-label but recommended drugs in European
guidelines (4) (i.e., bezafibrate — ATC code C10AB02,
fenofibrate — ATC code C10ABO5, and budesonide —
AQ7EAO06). Since fibric acid derivatives are authorized
for treating dyslipidemia, the proportion of patients
with dyslipidemia as a comorbidity during follow-up
was also searched;

o concomitant drugs, by pharmacological subgroup
[ATC 3 level code (18)];

- the admissions to inward hospitalizations (for one or
more days), in terms of proportion of patients admitted
and length of stay, by main diagnosis in the hospital dis-
charge form (HDF);

- the admissions to the emergency department (ED), in
terms of proportion of patients admitted, mean num-
ber of accesses, and proportion of patients moved to an
inward hospitalization (for one or more days), by main
diagnosis in the HDF;

- thelocal outpatient specialist care, in terms of proportion
of patients examined and mean number of services per-
formed, by grouping of specialist services;

- the cost charged to the SSN, in terms of mean per patient
annual cost (€) and percentage distribution on the overall
cost for pharmaceuticals (split into PBC-authorized and
other drugs), hospitalizations, and local outpatient spe-
cialist care (Box S1).

The follow-up period started at the index date and
stopped at the end of the observation period (i.e., 365 days
after the index date), or earlier in case of loss to follow-up or
death.

Health sector costs, referred to 2022, were obtained by
summing up the cost of each item (i.e., each administrative
data flow designed to track the actual cost incurred by the
SSN) referring to any services or prescriptions received by the
cohort during the follow-up period.

Treatment pattern within the incident cohort

The treatment pattern was analyzed for the incident
cohort due to the availability of a longer follow-up period,
such as three years, and according to a methodology reported
in Box S2. The follow-up period started at the index date and

Primary biliary cholangitis in Italy: analysis from administrative database

stopped at the end of the observation period (i.e., 1095 days
after the index date), or earlier in case of loss to follow-up or
death.

Statistical analyses

Statistical analyses were carried out using descriptive
techniques appropriate for observational healthcare-data-
base research. Categorical variables were summarized as
proportions, while quantitative measures were reported
through central tendency and variability indicators. All data
extractions and consistency checks were performed using
Oracle SQL Developer (Italian version 18.1.0.095; California,
United States). Aggregation of healthcare resource utilization,
cost variables, and graphical outputs was performed using
Microsoft Excel Office 365 (Microsoft Company, Washington,
United States). Final statistical computations were generated
in RStudio (version 2022.07.2; Boston, MA).

Ethical considerations

Data were anonymized at the source and analyzed in
aggregated form according to the European Regulations
2014/536(19)and 2016/679 (20), to which the Regional/Local
HAs, owners of the data, have agreed. Informed consent was
waived according to the specific Italian Privacy Authority’s
provision (21). Ethical approval was waived according to the
European Regulation 2014/536 (19), and it is not expected by
the most recent national legislation on observational studies
(22), which requires the Ethics Committee’s positive opinion
only for prospective observational studies, and does not refer
to retrospective ones.

Results
Demographics and comorbidities

From the ReS database, patients affected by PBC in 2021
were 1375 (prevalence: 28.2/100,000 inhabitants)—Figure 1.
Female patients were 74.2% (Table 1).

Prevalence of PBC increased with age until a peak in the
eighth decade. Mean age was 64 *+ 15 years. At least two
comorbidities, of those investigated and listed in Table S3,
were found in 61.0% of patients, with high frequencies of
arterial hypertension (62.2%), dyslipidemia (27.3%), and thy-
roid diseases (22.8%) (Table 1). Autoimmune diseases (i.e.,
diseases of connective tissue, Inflammatory bowel disease,
and rheumatoid arthritis) were found in 13.3% of patients.

Healthcare resource utilization and health sector costs

During the first year of follow-up, 73.9% of prevalent
patients received at least one drug recommended for PBC:
73.1% UDCA, 3.0% OCA, 3.4% fenofibrate, budesonide, and
bezafibrate, which are off-label drugs for PBC and used mainly
for the concomitant presence of dyslipidemia (Table 2). The
mean annual cost per treated patient, referred to 2022, of
drugs recommended for PBC was € 723. UDCA was dispensed
to 1005 patients, receiving a mean of 292.4 DDD and gener-
ating a mean cost per patient of € 258. OCA was dispensed to
41 patients, consuming a mean of 142.0 DDD and generating
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ReS population in 2021: 5,407,239 inhabitants

FIGURE 1 - The flowchart descri-
bes the steps to the identifica-

tion of patients with PBC in 2021
(prevalent cohort), starting from

Population with analysable 7 years of look-back period : 4,872,162 (90.1%)

the overall population in the da-
tabase of Fondazione ReS (Ricer-

ca e Salute) for 2021.

Patients meeting at least one criterion of PBC identification from 2014 to 2021:
1,676 (prevalence: 34.4 x 100,000)

Patients excluded because of the presence

|| (01.01.2014-31.12.2022) of an active disease waiver
claim code for co-payment of services related to
primary sclerosing cholangitis/chronic hepatitis : 301

Patients with PBC in 2021: 1,375 (prevalence: 28.2 x 100,000)

a mean cost per patient of € 11,411. Budesonide was used
in 19 subjects, whereas fibrates were used in 29 patients; of
these who were receiving fibric acid derivatives, 72.4% had
dyslipidemia (identified by using codes listed in Table S3 in
the supplementary material) as a comorbidity during the
follow-up. Concomitant drugs were dispensed to 96.4% of
patients. The mean annual cost of concomitant drugs was
€ 1453 per treated patient (Table 3). Grouping these drugs
according to the ATC 3™ level code showed that: “Drugs for
peptic ulcer/gastro-esophageal reflux disease” were the most
dispensed (56.9% of patients), followed by “Vitamin A and D,
included combinations of the two” (43.8%), “Antithrombotic
agents” (31.9%), “Non-steroidal antiinflammatory drugs”
(30.4%) and “Beta blocking agents” (30.0%). Systemic corti-
costeroids, penicillins, and lipid-modifying agents were each
dispensed to a quarter of the cohort (Table 3).

The 19.9% of patients with PBC were admitted for an
inpatient hospitalization, on average 1.6 times per year (min
1.0, max 2.0 times per year). The two most common primary
diagnoses in the HDF were biliary cirrhosis and cirrhosis of
the liver without mention of alcohol, both leading to a mean
length of stay of 12 days and similar mean annual cost per
inpatient (€ 9,784 and € 10,016, respectively). 18.6% of
patients were admitted to the ED, on average, 1.7 times per
year. Most users received a non-specific primary diagnosis of
“general symptoms”, while “chronic liver disease and cirrho-
sis” was recorded as the primary cause for access in 1.2% of
cases, with more than half of these visits leading to hospi-
talization. Of these ED admissions, 37.0% were followed by
inward hospitalization.

Local outpatient specialist care was required for 90.0% of
patients and generated a mean annual cost of € 623/patient
(Table 4). Laboratory tests (e.g., blood test or serum alkaline
phosphatase—ALP) were the most frequent services, with a
mean number of 48.2 performances per patient examined.

© 2026 The Authors. Published by AboutScience - www.aboutscience.eu

Followed by specialist visit (61.2% of examined patients)
and diagnostic imaging of the abdomen (39.5%). At least
one musculoskeletal or thyroid region imaging test was per-
formed on 13.7% or 6.1% of patients, respectively.

On average, the SSN has annually directly reimbursed
€ 4422/patient (Table 5). Pharmaceuticals and hospitaliza-
tion-related costs accounted for about 43.8% and 43.6% of
the total healthcare cost, respectively. Considering the drug
cost, whereas “drugs used for PBC” accounted for 12.1% of
the total cost, “other drugs” accounted for 31.7%.

Treatment pattern within the incident cohort

Among 40 patients newly diagnosed with PBC in 2019
and with at least 3 years of follow-up, 95% were treated with
UDCA (Table S4). Most of them (82.5%) initiated UDCA within
the first 3 months following the index date and were treated
continuously (65.8%) over an average period ranging from
16.3 to 35.2 months. Eight patients interrupted and 4 dis-
continued the treatment with UDCA, on average at 4.9 and
2.3 months, respectively (Table S4). Early after the index date,
one patient received the combination UDCA+bezafibrate
continuously until the end of follow-up. Another patient
received OCA monotherapy within the first month of fol-
low-up and interrupted it before the end of follow-up. One
patient receiving UDCA switched to OCA during the follow-up
(Table S4).

Discussion

This retrospective observational study of a large Italian
administrative healthcare database has been conducted to
describe the burden of PBC patients in Italy in their real-world
complexity. Real-world evidence from different types of real-
world data sources has assessed patients with PBC in Italy both
before and after the reimbursement of OCA (12,13,23,24).
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TABLE 1 - Demographics and comorbidities of study patients with
PBC in 2021 (prevalent cohort), at baseline (i.e., index date and

look-back period)

Primary biliary cholangitis in Italy: analysis from administrative database

TABLE 2 - Free-filled dispensations of drugs recommended for PBC
to the prevalent cohort (N = 1375) during the first year of follow-up,
by active substance

Characteristics Patients with PBC in Active substance Patients ~ Mean Mean
2021 (N = 1375) treated DDD/ cost /
: (n; n/N%) patient patient
Demographics treated  treated
Females [n; n/N%] 1021; 74.2 (€)
At least one dispensation of a 1016; ) 223
Mean age (SD) 64 (15) drug recommended for PBC 73.9
Median age (Q1; Q3) 66 (54; 75) Drugs authorized for PBC 170302; 297.9 722
Patient distribution b Id) [n; n/N per 100,000 -
atient distribution by age group (years old) [n; n/N per ,000] oo dooeh e g 1005, 5924 o8
<40 78: 4.6 y 73.1
40-49 102: 15.3 Obeticholic acid 41;3.0 142.0 11,411
059 278 335 Drugs off-label 47:3.4 151.3 167
_ o Fenofibrate 21; 15 223.5 73
60-69 381,554 Budesonide 19; 1.4 78.9 314
70-79 344; 61.8 Bezafibrate 8, 0.6 115.0 43
>80 192; 43.6
Comorbidities* [n; n/N%) TABLE 3 - Free-filled dispensations of other drugs (first 15) to the
N=0 191, 13.9 prevalent cohort (n = 1375) during the first year of follow-up, by
pharmacological subgroup
N=1 345; 251
Pharmacological subgroup Patients Mean Mean
N=2 324;23.6 treated DDD/ cost/
N2>3 515; 37.4 (n; n/N%) Ppatient patient
treated treated
Arterial hypertension 855; 62.2 (€)
Dyslipidaemia 375:27.3 At least one dispensation of  1326; 96.4 - 1453
’ concomitant drug
Thyroid diseases 313;22.8 Drugs for peptic ulcer/ 782; 56.9 198 85
Diabetes 255:18.5 gastro-esophageal reflux
’ disease
Neoplasia (current/history) 234;17.0 Vitamin A and D, incl. 602; 43.8 448 43
Chronic lung diseases 203; 14.8 combination
- Antithrombotic agents 439;31.9 234 208
Depression 165; 12.0 -
Non-steroidal 418; 30.4 39 15
Osteoporosis 134;9.7 antiinflammatory drugs
Coronary artery disease 90: 6.5 Beta-blocking agents 412;30.0 115 43
hronic Ki - . Corticosteroids for systemic ~ 355; 25.8 93 26
Chronic kidney disease 80;5.8 use, plain
Heart failure 74;5.4 Beta-lactam antibacterials, 351; 25.5 13 16
) penicillins
Cerebrovascular diseases 69; 5.0 — — -
Lipid modifying agents, plain  350; 25.5 228 116
Cardiac arrhythmias 46;3.3 High-ceiling diuretics 329;23.9 173 17
Autoimmune diseases 183;13.3 Intestinal antiinfectives 234;17.0 107 391
Diseases of connective tissue 91; 6.6 Thyroid preparations 233,169 171 24
- Quinolone antibacterials 231;16.8 10 21
Inflammatory bowel disease 68; 4.9 -
Aldosterone antagonists 192; 14.0 184 57
Rheumatoid arthritis 38;2.8 Opioids 188; 13.7 31 103
* The comorbidities analyzed are those listed in Table S3 in the supplemen- Angiotensin receptor 183;13.3 343 80

tary material

blockers, plain
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TABLE 4 - Local outpatient specialist care (first 15 specialist service groups) performed during one year of follow-up to the prevalent cohort

(n=1375)
Specialist service group Patients examined Mean number of Mean cost
(n; n/N%) performances per patient
per patient examined examined (€)
At least one performed a local outpatient specialist service 1,237;90.0 53.5 623
Laboratory tests* 1,140; 82.9 48.2 209
Specialist visit 842; 61.2 3.5 67
Diagnostic imaging—abdomen 543;39.5 1.6 119
Electrocardiogram 209; 15.2 1.4 25
Musculoskeletal imaging 188; 13.7 1.2 70
Diagnostic imaging—thorax 174;12.7 1.4 76
Diagnostic imaging—breast 152;11.1 1.7 60
Gastroenterology visit 143;10.4 2.6 39
Diagnostic imaging—circulatory system 124;9.0 13 70
Diagnostic imaging—heart 122; 8.9 1.2 76
Diagnostic imaging—spinal column 118; 8.6 1.6 97
Eye examination 109; 7.9 1.4 27
Diagnostic imaging—lower limb 88; 6.4 1.3 40
Diagnostic imaging—thyroid region 84;6.1 11 32
Diagnostic imaging—head/neck 79;5.7 1.2 103

* Include single laboratory tests, e.g., blood and leucocyte counts

Although OCA was withdrawn while our analyses were under-
way, the present study is still useful for healthcare planning
to estimate the proportion of patients eligible for second-line
therapy, especially thanks to the inclusion of populations fre-
quently underrepresented or excluded from clinical trials (e.g.,
elderly, patients with cirrhosis and mixed phenotypes, like the
variant PBC-autoimmune hepatitis (AIH)).

The prevalence of PBC found by this study (28.2/100,000)
falls within the range reported by other European studies
(10-58.2/100,000) (3,25). Particularly, our prevalence is very
similar to the pooled point prevalence rates found in other
Italian studies (i.e., 27.9/100,000 and 29.5/100,000), despite
some differences in the methodologies and data sources
used (12,13).

Consistent with literature, PBC is most identified among
middle-aged and female patients, as also already seen in
other autoimmune diseases (3,6,13,26).

More than half of the patients were affected by at least 2
comorbidities. Particularly, among the most common comor-
bidities in the general population, the highest rates have
been found for cardio-metabolic diseases, such as arterial
hypertension, dyslipidemia, and diabetes. Moreover, among
the PBC-related comorbidities, the present study corrobo-
rates previous findings on the high prevalence of thyroid dis-
eases, osteoporosis, and autoimmune diseases (1,12,26).

PBC is characterized by a long disease course and related
symptoms, such as chronic pruritus and fatigue, which are
disabling and can impact daily activities (1); however, these
symptoms cannot be detected in administrative data (26).

© 2026 The Authors. Published by AboutScience - www.aboutscience.eu

PBC and its related symptoms can reduce the quality of life
of those affected, particularly younger patients, but to date,
this represents an unmet clinical need. However, there are
few studies describing the burden of PBC in terms of HCRU
and costs incurred by national health systems, which would
be useful for understanding the extent of this need (27-29).

TABLE 5 - Per patient mean health sector costs (referred to any
services or prescriptions) charged to the Italian National Health
Service during the first follow-up year for the healthcare of the

prevalent cohort (N = 1375)

Administrative data flow and cost
item

Per patient mean cost
(€; % on total cost)

Pharmaceuticals 1936; 43.8
Drugs recommended for PBC 534;12.1
Approved for PBC 528;12.0
off-label for PBC 6;0.1
Other drugs 1401; 31.7
Hospitalizations 1926; 43.6
at the index date 208; 4.7
inward hospitalizations (follow-up) 1656; 37.4
day hospitalizations (follow-up) 62; 1.4
Local outpatient specialist care 560; 12.7
Total cost 4422:100.0
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As already mentioned for the epidemiology, when HCRU and
cost analyses come from different countries, estimates are
likely to vary significantly depending on the local healthcare
system, and direct comparisons cannot be made.

During the first year of follow-up in this study, a high per-
centage (73.9%) of patients with PBC (prevalent cohort) were
treated with at least one drug recommended for PBC, in line
with the findings of a study conducted on the Italian primary
care database (88.4%) (12). However, the study found that
26% of the patients identified were not receiving any treat-
ment for PBC; this finding could be due either to a genuine
failure to administer the drugs recommended in the guide-
lines or to the misclassification of patients with this condi-
tion, and therefore constitutes a limitation of the study.

UDCA was the most dispensed drug for PBC (73.1%
of patients) with an average consumption of 292.4 DDD/
patient, corresponding to about 10 months of therapy/
patient. This treatment rate was as expected based on other
real-world findings, and since UDCA is the sole first-line drug
to have been approved by drug agencies and recommended
by guidelines (1,4,12,28). Also, the focus on the 3-year
treatment, considered as the study period, has shown that
the majority of the incident cohort received UDCA, which
is largely consistent with the recommendation that UDCA
should be initiated at the time of diagnosis for all patients (1).
The extant literature reports that up to 40% of patients with
PBC demonstrate an inadequate response to UDCA and
require further treatment, and 3-5% are intolerant to UDCA
and require a change of therapy. The present study, among
40 incident subjects, observed 8 who interrupted and 4 who
discontinued UDCA. However, it is not possible to trace the
causes of this, as this information is not collected from health
administrative data. (3,26). According to guidelines, the low
or lack of response to UDCA can typically be predicted within
6-12 months of therapy, while the intolerance can be iden-
tified even earlier, and a second-line treatment should be
initiated as early as possible to reduce the risk of disease
progression and poor outcomes (1,26). In ltaly, since 2017,
the dispensation of OCA was authorized and reimbursed by
the SSN in addition to UDCA following at least 12 months of
continuous therapy with UDCA, alternatively as monother-
apy in case of intolerance to UDCA administered for less than
3 months (30). From this study, the prevalence of OCA dis-
pensations from hospital and community pharmacies was
3.0%. This extremely low value may be due to either low use
of the drug, particularly in facilities not specialized for the
treatment of PBC, or possible loss of dispensing information
when the patient is hospitalized. Ultimately, in July 2024,
OCA was withdrawn from the European market, based on
the outcomes from the COBALT study (5,31). Alternatives to
UDCA and/or OCA include off-label drugs, such as budeso-
nide, fenofibrate, and bezafibrate. More than one drug can
be added based on the characteristics of PBC patients; spe-
cifically, fibrates are candidates in addition to UDCA and/or
OCA, despite not being licensed for PBC (6,26). In the Italian
administrative pharmaceutical database, the diagnosis of
PBC is not linked to the filled drug prescription; however,
a specific search of dyslipidemia in prevalent patients who
were receiving bezafibrate/fenofibrate during the one-year
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follow-up was conducted, and 72.4% of prevalent patients
were found to be concomitantly affected by dyslipidemia.
Budesonide, although generally discouraged due to potential
side effects and a less favorable risk-benefit profile in patients
with PBC without AlH, is another off-label medication used
for short-term therapy in non-cirrhotic patients with signs
of hepatic inflammation (32). Budesonide was dispensed to
very few patients (19) and for a mean consumption of 78.9
DDD per patient, corresponding to less than 3 months of
therapy, which could be the case of patients non-responding
to UDCA or assessed for alternative aetiologies (e.g., AIlH) and
receiving immunosuppressive treatment in addition to UDCA
(e.g., budesonide and systemic corticosteroids) (1).

Analysis of incident patients showed that almost all of them
were treated with UDCA as initial therapy, in line with what
was expected, while only 1 case started therapy with OCA.

During the follow-up period, most patients received at
least one concomitant drug. Drugs for peptic ulcer/gastro-
esophageal reflux disease and vitamins (especially vitamin
D) were the most dispensed, as found also in previous real-
world Italian studies (12,28). Moreover, this study population
was mainly composed of women of post-menopausal age,
for whom calcium and vitamin D supplementation should
be considered by default (1,26). Systemic corticosteroids
were dispensed to a quarter of the cohort. This proportion
could have included patients who did not respond to UDCA
and were assessed for alternative aetiologies (e.g., AlH) or
overlap syndrome PBC-AIH, therefore treated with immu-
nosuppressive treatment, like systemic corticosteroids, in
addition to UDCA (1). Another quarter of patients received
lipid-modifying agents during the follow-up. Hyperlipidemia
is primarily treated with lipid-modifying agents and is one
of the most common comorbidities in patients with PBC
(1,4,26). The 19.9% of patients were admitted for inpatient
hospitalizations, mainly due to chronic liver disease and
cirrhosis. A similar rate was described by a previous Italian
study (28).

61.2% of patients were referred to a specialist, on aver-
age, 3.5 times during the follow-up year. It is evident that a
considerable proportion of patients do not receive consul-
tation from any medical specialist or are followed in private
health care facilities whose data are not collected in the
administrative databases analyzed.

Although some drugs for PBC, such as OCA, are expensive,
the overall cost for patients was mainly borne by concomi-
tant drugs. Also, the high per-patient mean annual cost for
inward hospitalizations suggests that some patients require
more intensive care, which could be related to worsening
PBC, but we cannot confirm this with our data source. In any
case, addressing the unmet therapeutic needs may prevent
the progression of the disease and the subsequent require-
ment for hospitalizations to treat complications.

Strengths and limitations

The main strength of this study lies in the utilization of
a large database, representative of the general population.
The ReS database constitutes 9.1% of the Italian population
in 2021, which is variably extended from north to south and
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overlaps by age group (17). Another strength of the ReS data-
base lies in the heterogeneity of the collected population.
This is of particular interest for PBC because the ReS data-
base allows the clinical practice of centers of different levels
in the treatment of PBC, doctors with different knowledge of
the disease, and patients of varying complexity to be studied.
The results of this study, although derived from an unvali-
dated algorithm, can be valuable when combined with those
from clinical studies. In fact, they can be used to monitor
trends over time, identify unmet needs, and improve health-
care management, access to medicines, and treatment path-
ways. In this context, the proposed identification algorithm
could be useful as a starting point for the construction of pro-
cess indicators for PBC (12).

Nevertheless, some limitations must be mentioned. An
overestimation of 10-15% of the PBC prevalence could occur
when using the ICD-9-CM code 571.6 because it includes
all types of biliary cirrhosis (e.g., secondary cirrhosis),
although PBC represents the majority (12,13). The exclusion
of patients with chronic hepatitis and secondary sclerosing
cholangitis should have mitigated this limitation. However,
this may have influenced the results of the study, which must
therefore be interpreted accordingly. Also, an underestima-
tion could occur because PBC is mostly asymptomatic at
diagnosis, especially in the early stages and in men; there-
fore, some patients could be undiagnosed or misdiagnosed
(13). In addition, it cannot be completely ruled out that the
criteria used to identify the study cohort avoided the mis-
classification of subjects with secondary sclerosing cholan-
gitis, since this condition could be excluded only by using
the specific exemption code but not the other codes shared
with PBC. Moreover, a potential overlap between PBC and
AlH at onset can occur (1). Another limitation of the study is
the potential overestimation of certain comorbidities. This
is because some of these conditions (e.g., hypertension and
ulcerative colitis) are identified using medications that are
not always specific to them as proxies. Furthermore, any
clinical information (e.g., body mass index, smoking habits,
and use of chemicals and outcomes from laboratory tests,
like measures of ALP, GGT, and bilirubin levels), environmen-
tal factors, diagnoses of PBC-related symptoms (i.e., pruri-
tus and fatigue) or results from any prognostic models of
response to UDCA were not evaluable in the ReS administra-
tive healthcare database.

Conclusions

This retrospective observational cohort study is, to our
knowledge, the most recent real-world study describing the
burden of disease of patients with PBC in Italy, from the SSN
perspective. The available data has highlighted the significant
unmet medical needs of patients with PBC, a matter that is
particularly salient given the recent availability or the advent
of new second-line therapeutic options. The novel drugs
mean great expectations for patients with PBC, but it remains
of utmost importance that the health policy promotes struc-
tured training for general and specialist practitioners to prop-
erly apply the international and national recommendations
through a holistic approach. Concurrently, it is imperative for
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patients to be engaged and empowered in the recognition
and management of their symptoms, in conjunction with
their clinicians, to promptly establish the correct treatment
and adhere to it.
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