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Background & Aims: Although primary biliary cholangitis (PBC) is considered a rare disorder, accurate determination of its
incidence and prevalence remains challenging due to limited comprehensive population-based registries. We aimed to assess the
incidence and prevalence of PBC in the Netherlands over time through the nationwide Dutch PBC Cohort Study (DPCS).

Methods: DPCS retrospectively included every identifiable patient with PBC in the Netherlands from 1990 onwards in all 71 Dutch
hospitals. Incidence and prevalence were assessed between 2008-2018 by Poisson regression between sex and age groups
over time.

Results: On the 15t of January 2008, there were 1,458 patients with PBC in the Netherlands. Between 2008-2018, 2,187 in-
dividuals were newly diagnosed, 46 were transplanted and 468 died. The yearly incidence of PBC in 2008 was 1.38, increasing to
1.74 per 100,000 persons in 2018. When compared to those aged <45 years, females aged 45-64 years (adjusted incidence rate
ratio 4.21, 95% CI 3.76-4.71, p <0.001) and males 265 years (adjusted incidence rate ratio 14.41, 95% CIl 9.62-21.60, p <0.001)
were at the highest risk of being diagnosed with PBC. The male-to-female ratio of patients newly diagnosed with PBC during the
study period was 1:14 in those <45 years, 1:10 in patients aged 45-64 years, and 1:4 in those 265 years. Point prevalence
increased from 11.9 in 2008 to 21.5 per 100,000 persons in 2018. Average annual percent change in this time period was 5.94%
(95% CI 5.77-6.15, p <0.05), and was the highest among the population aged 265 years (5.69%, 95% CI 5.32-6.36, p <0.001).

Conclusions: In this nationwide cohort study, we observed an increase in both the incidence and prevalence of PBC in the
Netherlands over the past decade, with marked age and sex differences.

© 2024 The Authors. Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Primary biliary cholangitis (PBC) is a chronic cholestatic liver
disease, with autoimmune features, characterized by progres-
sive destruction of the intrahepatic bile ducts.” PBC is pre-
dominantly diagnosed in middle-aged women and is notable
for its insidious onset and slow progression, potentially leading
to substantial liver-related morbidity and mortality.> Under-
standing the incidence and prevalence of PBC is important for
public health policies, clinical management strategies, and for
implementing novel treatment options.

While PBC is considered a relatively rare disorder, accurate
incidence and prevalence estimates remain challenging to
obtain because of the limited comprehensive population-based
registries. Recently, a systematic review and meta-analysis
reported incidence and prevalence rates ranging from 0.23 to

5.31 per 100,000 and 1.91 to 40.2 per 100,000 inhabitants,
respectively.® There were marked geographical differences,
with the highest incidence rates and prevalences in Northern
America and Northern Europe. The lowest rates were previ-
ously reported in the Asia-Pacific region but were corrected
more recently for China and Japan (prevalence 19.1 per
100,000 persons).* Over the past few decades, the worldwide
incidence and prevalence of PBC has been observed to in-
crease in parallel with improvements in the methodology and
quality of epidemiological studies. However, most epidemio-
logical studies on PBC were performed in smaller geographic
areas, so that the observed incidence rates and prevalence had
to be translated to the national situation.>*>® In addition, the
majority of these studies were performed in tertiary centers,
potentially leading to referral and selection biases. Therefore,
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we aimed to assess the incidence and prevalence of PBC in the
whole population of the Netherlands over time through the
nationwide Dutch PBC Cohort Study (DPCS).

Patients and methods

Study design and study population

Patients were derived from the DPCS database. The DPCS is a
nation-wide retrospective cohort study which includes every
identifiable patient with an established diagnosis of PBC in the
Netherlands with the first identifiable patient diagnosed in 1960.
This study was conducted in all 71 hospitals in the Netherlands.
Given the universal availability and reimbursement of health-
care services to all Dutch residents, private clinics for special-
ized hepatology care are practically non-existent within our
health system. Diagnosis of PBC therefore typically occurs
within the outpatient hospital setting under the care of gas-
troenterologists, hepatologists or internal medicine specialists,
following referral of patients by the general practitioners (or
other healthcare providers) for the evaluation of elevated liver
enzymes. Patients with PBC who are diagnosed and fully
managed outside of regular secondary care would not be
included in the current study. However, this would be a rarity.
The study was conducted in accordance with the principles of
the Declaration of Helsinki. The protocol was approved by the
Medical Ethics Assessment Committee (METC) of the corre-
sponding center and approved by the research board of each
participating center, in accordance with their local regulations.

Data collection

Between 2019 and 2022, comprehensive and systematic case
identification was performed in all 71 hospitals in the
Netherlands. Case identification was based on diagnosis and
treatment codes (codes 707 and 954 are specific for PBC, PSC
and AlH), antimitochondrial antibody test results, and locally
available patient lists based on liver disease diagnosis or
outcome. Medical records of the identified cases were
reviewed by two dedicated medical doctors from the research
team. All patients with an established PBC diagnosis according
to the internationally accepted guidelines®’ were included.
Data collected for the current analyses included sex, date of
birth, date of diagnosis, treatment center, date of death, date of
liver transplantation (LT), and reason for loss to follow-up.

Statistical analysis

Incidence and prevalence assessments were restricted to the
time period between January 2008 and December 2018 (the
year prior to the start of data collection). In general, around
2008 the electronic patient records were introduced, making
almost all patient records readily accessible and ensuring uni-
form and reliable case identification through medical chart re-
view. Restricting the analyses to the time-period after 2008
minimizes the likelihood that a methodological limitation with
respect to earlier case identification is of major influence on the
change in epidemiological estimates over time. The incidence
rates and prevalence of PBC were expressed per 100,000 in-
habitants (per year). Estimates of the yearly incidence rate were
calculated as the number of new cases diagnosed during a year
divided by the Dutch population at risk on the 15 of January of
the corresponding year, and were calculated for the whole
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population and per sex, age category or geographical region.
The point prevalence was calculated as the total number of
(alive) persons with a PBC diagnosis divided by the population
at risk (on the 1%' of January of the corresponding year). To
calculate the prevalence, a patient was no longer considered as
a PBC case in the Netherlands following LT or when moving
abroad. Patients who were lost to follow-up for other reasons
were included in the analyses until they reached their expected
sex- and birth year-specific life expectancy. The life expectancy
and yearly size of the total Dutch population (220 years of age)
were retrieved from Statistics Netherlands (Centraal Bureau
voor Statistiek, Den Haag, the Netherlands; StatLine (cbs.nl)). In
a more restrictive sensitivity analysis, all patients lost to follow-
up were censored at the time of the last date they were known
to be alive.

Poisson regression was used to assess the incidence rates
and prevalence, and to compare them between the sex and age
groups (20-44, 45-64, and 265 years) over time. In addition,
(time) trends in incidence rates and point prevalences in a
specific time period were estimated using Joinpoint regression
by calculating the annual percent change (APC).

For geographical analyses, the cohort was divided into four
regions based on the location of the hospital where the patient
was diagnosed with PBC. The regions (north, east, south, west)
were pre-specified by Statistics Netherlands (Fig. S1). Differ-
ences in the median PBC incidence rates and point preva-
lences were calculated using the Kruskal-Wallis test.

All statistical tests were two-sided, and a p value <0.05 was
considered statistically significant. For analyses with Joinpoint,
the exact p value could not always be estimated by the pro-
gram. In that case, p <0.05 was noted if the p value was sta-
tistically significant. Statistical analyses were performed using
SPSS Statistics (version 28.0, IBM Corp.) and the Joinpoint
Regression Program, Version 5.0.2, May 2023.

Results

Cohort characteristics

In total, 4,351 patients with a confirmed diagnosis of PBC were
identified in all 71 hospitals in the Netherlands. Of these pa-
tients, 3,835 (88.1%) were female, and the mean age at PBC
diagnosis was 57.1 (SD 12.7) years. On the 15! of January 2008,
there were 1,458 patients with PBC without LT in medical
specialist care in 71 hospitals of the Dutch healthcare system.
Between January 2008 and December 2018, a total of 2,187
patients were newly diagnosed with PBC, 307 (14.0%) were 20-
45 years, 1,162 (53.1%) were 45-65 years, and 717 (32.8%)
were >65 years old. Among these patients, 1,927 (88.1%) were
female, and the mean age at diagnosis was 58.7 (SD 12.6)
years. In the time period from 2008 to 2018, 46 (1.3%) patients
underwent transplantation and 468 (13.7%) patients died, while
271 (7.9%) were lost to follow-up. Of the patients lost to follow-
up, 73 (27.0%) went to the general practitioner, 18 (6.6%)
moved abroad, and 33 (12.2%) were lost to follow-up for a
variety of reasons. In addition, 147 (54.2%) patients were lost to
follow-up for unknown reasons.

Incidence of PBC in the Netherlands

The incidence of PBC in 2008 was 1.38 per 100,000 inhabitants
which increased to 1.74 per 100,000 inhabitants in 2018
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(Fig. 1). The median yearly incidence rate was 1.46 (IQR 1.41-
1.71) per 100,000 inhabitants. During the study period, the
incidence of PBC increased with an age- and sex-adjusted
annual incidence rate ratio (IRR) of 1.017 (95% 1.01-1.03, p =
0.014) (Table 1). However, Joinpoint modeling showed that the
increase in PBC incidence was not stable over time as the APC
was -0.63 (95% CI -10.35 to 3.58, p >0.05) from 2008 to 2014
and 6.86 (95% CI 1.50-18.79, p <0.05) from 2014 to 2018.

The yearly incidence of PBC was 2.42 per 100,000 female
inhabitants vs. 0.30 per 100,000 male inhabitants in 2008, and
3.17 vs. 0.26 per 100,000 female and male inhabitants,
respectively, in 2018 (Table 1). The age-adjusted annual IRR
was 1.015 (95% CI 1.001-1.30, p = 0.035) for females and
1.024 (95% CI 0.99-1.07, p = 0.227) for males. The incidence
estimates and annual adjusted IRR for each sex and age group
are described in Table 1.

Subsequently, sex and age groups were compared using
Poisson regression. The adjusted IRR of PBC for females was
6.98 (95% CI 6.14-7.95, p <0.001) as compared to males.
Overall, the male-to-female ratio among the newly diagnosed
patients with PBC was 1:7.4 during the study period. Stratified
for age category, the adjusted IRR for females (vs. males)
ranged from 14.51 (95% Cl 9.22-22.83, p <0.001) in the pop-
ulation aged 20-44 years to 3.56 (95% CIl 2.95-4.30, p <0.001)
in the population aged 265 years (Table 2). In line with these
results, the male-to-female ratio among newly diagnosed pa-
tients with PBC was 1:14.4 in patients aged <45 years, 1:9.9 in
patients aged 45-64 years, and 1:4.4 in those aged 265 years.

Overall, the adjusted IRR was 4.34 (95% CI 3.83-4.92) for
the population aged 45-64 years and 4.11 (95% CI 3.60-4.70)
for the population aged 265 years compared to the population
aged <45 years, p <0.001 for both. Table 3 shows how the
adjusted IRR for age categories differed according to sex. In
females, the risk of a PBC diagnosis peaked in the 45-64 years
age group (IRR 4.21, 95% CI 3.76-4.71, p <0.001 compared to
those <45 years), with a decrease in risk among females >65
years (adjusted IRR compared to those aged 45-65 years: 0.83,
95% CI 0.75-0.92, p <0.001). In contrast, in males, the risk of a
PBC diagnosis continued to increase with age. Compared to
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Fig. 1. Incidence of primary biliary cholangitis stratified for sex. Yearly inci-
dence rates with corresponding confidence intervals are presented per 100,000
inhabitants overall and according to sex (incidence rates were assessed using
Poisson regression).
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males <45 years, the IRR of a new PBC diagnosis was 6.30
(95% CI 4.18-9.51, p <0.001) for those aged 45-64 years and
14.41 (95% CI 9.62-21.60, p <0.001) for those 265 years.

Prevalence of PBC in the Netherlands

The point prevalence of PBC in the Netherlands increased from
11.93 per 100,000 in 2008 to 21.53 per 100,000 inhabitants in
2018 (Fig. 2). The median yearly point prevalence was 17.06
(IQR 14.17-19.47) per 100,000 inhabitants. Joinpoint analysis
showed an average APC from 2008 until 2018 of 5.94% (95%
Cl 5.77-6.15, p <0.05); this was 7.73% (95% CI 7.06-8.66, p
<0.05) between 2008 and 2012 and 4.77% (95% Cl 4.42-5.09,
p <0.05) between 2012 and 2018. A more restrictive sensitivity
analysis, in which patients lost to follow-up were censored at
the date they were last known to be alive, showed similar re-
sults (Fig. S2).

The point prevalence was 20.82 and 37.61 per 100,000 fe-
male inhabitants, and 2.64 and 4.90 per 100,000 male in-
habitants in 2008 and 2018, respectively. The male-to-female
ratio among all patients with PBC in our nationwide cohort on
the 1% of January 2008 was 1:7.9. The average APC of the PBC
prevalence showed a comparable increase in females (5.91,
95% CI 5.73-6.11, p <0.05) and males (5.53, 95% CI 4.50-6.70,
p <0.05). Point prevalences of 2008 and 2018 and the average
APCs are shown in Table 1.

When stratified by age, the point prevalence in 2018 ranged
from 3.04 per 100,000 inhabitants aged <45 years to 45.17 per
100,000 inhabitants aged >65 years. Over time, compared to
the population aged <45 years, the sex-adjusted prevalence
ratios were 7.31 (95% CI 6.94-7.69) and 11.32 (95% CI 10.76-
11.90) for those aged 45-64 years and >65 years, respectively.
The increase in prevalence during the study period differed with
age, with higher AAPC in older subgroups: 2.12% (95% CI
1.34-2.95, p <0.05) in those aged <45 years up to 5.69 (95% CI
5.32-6.36, p <0.05) in those 265 years (Table 1).

Geographical differences in PBC epidemiology

The median incidence rate and prevalence per region are pre-
sented in Table 4. There were no statistically significant differ-
ences in the incidence rates or prevalences of PBC among the
four regions (p = 0.286 and p = 0.712, respectively). The
calculated median incidence rate and prevalence per region
were all within the interquartile range of the national incidence
rate and prevalence.

Discussion

Based on this large, nationwide cohort study, we showed that
there has been an increase in incidence and point prevalence of
PBC in the Netherlands over the past decade. Because of our
thorough and structural case finding, including medical chart
review, in all hospitals within the healthcare system of a single
country, our national estimates can be considered as highly
reliable. In 2018, the yearly incidence was 1.74 per 100,000
inhabitants and the point prevalence was 21.53 per 100,000
inhabitants. In addition, we found that the age-dependent
incidence rates differed according to sex. Within the female
population, the highest PBC incidence was among those aged
45-64 years, whereas the incidence of PBC increased sub-
stantially with age in the male population, with the highest risk
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Table 1. Incidence and prevalence of primary biliary cholangitis per sex and age categories.

Incidence per 100,000 in 2008 Incidence per 100,000 in 2018 Annual IRR* 95% CI p value
Total 1.38 1.74 1.017 1.01-1.08 0.014
Sex
Female 2.42 3.17 1.015 1.00-1.03 0.035
Male 0.30 0.26 1.024 0.99-1.07 0.227
Age
<45 years 0.56 0.42 0.986 0.95-1.02 0.451
45-64 years 2.12 2.81 1.023 1.00-1.04 0.015
265 years 1.91 2.29 1.019 0.10-1.04 0.110
Point prevalence per 100,000 in 2008 Point prevalence per 100,000 in 2018 AAPC 95% CI p value
Total 11.93 21.53 5.94 5.77-6.15 <0.05
Sex
Female 20.82 37.61 5.91 5.73-6.11 <0.05
Male 2.64 4.90 5.53 4.50-6.70 <0.05
Age
<45 years 2.42 3.04 2.12 1.34-2.95 <0.05
45-64 years 16.36 25.91 4.66 4.47-4.94 <0.05
265 years 25.63 45.17 5.69 5.32-6.36 <0.05
Level of significance: p <0.05 (Poisson regression for IRR, Joinpoint regression for AAPC).
AAPC, average annual percent change; IRR, incidence rate ratio.
*Adjusted for age, sex and year (where applicable).
Table 2. Primary biliary cholangitis incidence rate ratio and male-to-female ratio.
IRR* 95% CI p value Male-to-female ratio
Total
Females vs. males 6.98 6.14-7.95 <0.001 1:7.4
<45 years
Females vs. males 14.51 9.22-22.83 <0.001 1:14.4
45-64 years
Females vs. males 9.94 8.15-12.13 <0.001 1:9.9
>65 years
Females vs. males 3.56 2.95-4.30 <0.001 1:4.4
Level of significance: p <0.05 (Poisson regression for IRR).
IRR, incidence rate ratio.
*IRR (time period 2008-2018) adjusted for age, sex and year (where applicable).
Table 3. Primary biliary cholangitis incidence stratified for sex and age categories.
Incidence 2008 per Incidence 2018 per Diagnosis IRR® 95% CI
100,000 inhabitants 100,000 inhabitants 2008-2018 (n)
Female population
<45 years 0.98 0.80 287 reference
45-64 years 3.82 5.21 1,055 4.21* 3.76-4.71
265 years 3.05 3.89 584 3.50" 3.10-3.95
Male population
<45 years 0.14 0.04 20 reference
45-64 years 0.44 0.41 107 6.30" 4.18-9.51
>65 years 0.39 0.40 133 14.41* 9.62-21.60

Level of significance: p <0.05 (Poisson regression for IRR).

IRR, incidence rate ratio.

SIRR (time period 2008-2018) adjusted for age, sex and year (where applicable).
*p value <0.001 for all.

in males aged 265 years. As a result, the male-to-female ratio
among newly diagnosed patients with PBC depended on age
(ranging from 1:14.4 for those aged <45 years to 1:4.4 in the
population aged >65 years). With respect to the point preva-
lence of PBC, the highest increase over the study period was
found in the population aged 265 years. This might have im-
plications for the use of second-line treatment options, and
requires future studies to elaborate on the advantages and
disadvantages in the elderly population.

Over ten years ago, Boonstra et al. showed an increasing
prevalence of PBC in the Netherlands from 2000 to 2008. On
the 15 of January 2008, they estimated the PBC point
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prevalence in the Netherlands to be 13.2 per 100,000 in-
habitants based on their data collection in a selection of 44
Dutch hospitals.® Our national estimate of 11.9 per 100,000 in
2008 is only slightly lower, possibly because we also included
all of the smallest centers. Since then, the prevalence has
further increased to 21.5 per 100,000 inhabitants in January
2018, resulting in an increase of almost 6% per year in the past
decade. Apart from the small increase in PBC incidence, this
increased PBC prevalence may be explained by the improved
survival of patients with PBC due to long-term use of adequate
ursodeoxycholic acid treatment.’® In addition, prior studies
have indicated that, after 2000, patients were increasingly
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Fig. 2. Prevalence of primary biliary cholangitis stratified for sex. The yearly
point prevalence with corresponding confidence intervals are presented per
100,000 inhabitants overall and according to sex (point prevalence was assessed
using Poisson regression).

diagnosed with earlier and less active disease.!’ Both these
factors are associated with beneficial clinical outcomes. As a
result, these patients are more likely to remain in the Dutch
healthcare system over time, thereby contributing to the in-
crease in PBC prevalence. It was not unexpected that the in-
crease in the number of patients with PBC was skewed toward
the elderly population. However, this does have implications
with respect to the use and evaluation of emerging second-line
treatment options. The field is moving to more stringent
biochemical goals,’®'® such as complete normalization of
alkaline phosphatase (ALP). However, complete normalization
of ALP may not be associated with substantial gain in survival
as compared to ALP <1.5x the upper limit of normal among
patients aged >62 years, which is in contrast to what was found
in younger patients.'* More data on the biochemical and clin-
ical efficacy of these drugs in the older PBC population are thus
needed, as well as with respect to their side effects. Consid-
ering that our analyses were restricted to the years prior to
2018, it is unlikely that the use of second-line treatment options
had a major influence on the observed increase in PBC prev-
alence. In the Netherlands, obeticholic acid is not available.
Alternatively, off-label fibrate treatment can be considered.
However, bezafibrate was only used sporadically during the
timeframe of this study. This may be partially explained by the
fact that a pivotal randomized-controlled clinical trial indicating
the beneficial effect of bezafibrate on ALP (the most relevant
surrogate marker in PBC) was published in 2018.'°

Our results are also in line with those of a recent worldwide
systematic review and meta-analysis on the epidemiology of

Table 4. Median incidence rates and prevalence per region.

Incidence rate Prevalence
Median IQR Median IQR
North 1.43 1.20-1.80 15.84 13.19-18.55
East 1.62 1.37-1.92 17.45 14.53-20.63
South 1.68 1.42-1.83 16.56 13.49-19.78
West 1.48 1.35-1.57 17.38 14.54-19.02

Incidence rates and point prevalence in the time period of 2008-2018 were assessed
using Poisson regression.
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PBC. This study showed an increasing incidence over the past
decades with a pooled yearly incidence estimate in Europe of
1.86 per 100,000 persons (range 0.77-2.35).° Our robust
methodology, however, adds to the reliability of the current
epidemiological estimates. The observed increase in PBC
incidence reported by Lv et al. was mainly attributed to better
disease awareness and improved search strategies. We cannot
rule out that these factors have affected our results, even
though we specifically focused on epidemiological changes
after the introduction of electronic patient records in 2008. This
has allowed for a stable and structured method for case finding.
While the field of cholestatic liver diseases has indeed gained
further attention due to drug development for second-line
treatment in addition to UDCA in the last couple of years,
viral hepatitis dominated hepatology up to 2018 (the last year of
inclusion in our study). Furthermore, we included all patients
with PBC in the smallest centers as well, which accounts for the
majority of cases with a new diagnosis. Increased awareness is
therefore unlikely to be the only explanation for the increase in
the incidence of PBC over time, which was specifically found
from 2014 onwards (APC of 6.68%).

The increase in the number of patients with PBC may also
be related to a change in (the exposure to) environmental risk
factors. In order to understand the pathophysiology of PBC,
many studies have focused on potential triggers of PBC. Over
the years, multiple potential factors have been described, such
as smoking, recurrent urinary tract infections, use of exogenous
estrogens, and chemicals (including hair dye and nail pol-
ish)."®"'9 Although their association with PBC development is
still debated, changes in exposure to these factors over the last
20-30 years may contribute to the mild increase in PBC inci-
dence in our cohort.?®?" This would also be true for PBC risk
factors which have yet to be identified. In this respect, Dyson
et al. showed that PBC was more prevalent in urban areas,
especially in regions with a strong coal-mining heritage.?* In our
study, the incidence and prevalence estimates did not differ
according to the area in the Netherlands, but our analyses we
were limited by the crude geographical analysis mapping
available from Statistics Netherlands unlike the detailed ana-
lyses in the UK report.??

Notably, we observed a marked difference in the age-
dependent PBC incidence between men and women. While
the risk of PBC continues to increase with age in males, the risk
of PBC peaks in middle-aged women. This could be explained
by a difference in the timing of exposure to potential environ-
mental triggers of PBC, although it may also be explained by
delayed PBC diagnosis in male patients. A potential patho-
physiological explanation concerns the sex-related differences
in sex-binding hormone levels. Several studies have shown that
women with PBC had lower testosterone levels than con-
trols.?>* Our finding of an increased risk of PBC in older men
would be in line with the hypothesis that lower testosterone
levels are related to susceptibility to PBC. In line with this, we
found that the overall male-to-female ratio was 1:9. However,
this ratio decreased with age; the ratio was 1:14 in those <45
years, 1:10 in those aged 45-64 years, and 1:4 in those
265 years.

Although the methodology and large size of this study are
important strengths, there are some limitations that should be
acknowledged. Our search for patients with PBC was thorough
and comprehensive through various structural and predefined
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search strategies. A recent meta-analysis by Lv et al. showed
that incidence and prevalence estimates were higher (and
therefore more accurate) when multiple case finding methods,
including those based on diagnostic treatment codes and anti-
mitochondrial antibody test results, were used.® While these
were indeed the basis of our case finding strategy, we
extended our search with locally available registrations based
on liver disease diagnosis and/or outcome. Although, in our
experience, this was the most feasible case finding methodol-
ogy, we are unaware of its sensitivity to identify every single
patient with PBC in each treatment center. It thus remains
possible that we missed some patients with PBC, but we
consider it unlikely that this would have a major impact on our
results. All patients with PBC are indicated to be managed by a
medical specialist, preferably a hepatologist or gastroenterol-
ogist. This is usually done within a secondary care setting and
we included every hospital in the Netherlands in this this effort.
Potential patients with PBC who did not enter the secondary
medical care setting around diagnosis or during their follow-up
are currently not included in the study. This clinical scenario is
very unlikely for the population with PBC due to the structure of
our healthcare system, which does not include private prac-
tices for specialized hepatology care. It is more likely that some
patients with PBC in the Netherlands are yet to be diagnosed,

Incidence and prevalence of PBC in the Netherlands

although overcoming these limitations is practically impossible.
This results in a slight underestimation of the true incidence
rates and point prevalences. Further, due to the retrospective
design of this study, some patients were lost to follow-up. It
was decided to censor patients who were lost to follow-up in
the year they reached their sex- and birth year-specific life
expectancy. A sensitivity analysis, in which all patients lost to
follow-up were censored at the date of their last visit, showed
similar results, indicating the reliability of this approach. Also,
due to legal restrictions, it was not possible to collect data on
patients’ places of residence based on their postal codes.
Therefore, in-depth analyses of geographical differences as
potential environmental risk factors could not be performed in
this study.

In conclusion, in this comprehensive nationwide cohort
study, we observed an increase in both the incidence and
prevalence of PBC in the Netherlands over the past decade.
There were substantial differences in the age-dependent risk of
PBC between females and males, with the highest incidence
among the middle-aged population in females and among the
elderly population in males. As expected, the overall growing
number of patients with PBC was skewed toward the elderly
population, which may have implications for the use and
evaluation of second-line treatment.
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Fig. S1. The Netherlands divided into four regions.
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Fig. S2: Prevalence of PBC in the Dutch population.

The yearly point prevalence with corresponding confidence intervals are presented per 100.000
inhabitants overall and in the restrictive analysis (Poisson regression).
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