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Highlights:

e Median age at cirrhosis diagnosis in Denmark increased
from 56 years in 1998 to 66 years in 2022.

e The ALD cirrhosis proportion declined from around 80% in
1998-2014 to 58% in 2022.

e The overall prevalence of cirrhosis will have peaked in 2024,
and unspecified cirrhosis  will outnumber  ALD
cirrhosis from 2027.

e Survival has improved for patients with elective presentation
but not for patients with acute presentation.
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Impact and implications:

Alcohol-related liver (ALD) cirrhosis poses a substantial and
growing burden on hospitals worldwide. Information about the
current and imminent epidemiology of cirrhosis is important for
our understanding of the public health, for researchers
designing trials of interventions, and for planning of future as-
signments of healthcare systems. In the current study, we used
Danish nationwide healthcare registries to study past, current,
and future trends in the epidemiology of cirrhosis. Our results
forecast a change in cirrhosis epidemiology and thereby a
change in hepatology practice in Denmark. We expect that
patients with ALD cirrhosis will be outhumbered by increasingly
older patients who present in the outpatient clinic with cirrhosis
from MASLD and a higher burden of comorbidities.

© 2025 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-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). JHEP Reports, 2025, 7, 1-8
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Background & Aims: The incidence of cirrhosis resulting from alcohol-related liver disease (ALD) is decreasing in Denmark,
whereas the incidence of obesity is increasing, driving an increase in metabolic dysfunction-associated steatotic liver disease
(MASLD). We aimed to perform an up-to-date study of the epidemiology of cirrhosis in Denmark, including etiologies, and a
forecast through to 2030.

Methods: We identified all patients diagnosed with cirrhosis between 1998 and 2022, categorized into ALD and non-ALD
cirrhosis, in nationwide Danish healthcare registries. Cirrhosis prevalence and incidence were computed. We used an age-
period—cohort model to visualize impacts of age, calendar year, and birthyear on etiology-specific cirrhosis incidence rates
(alcohol or non-alcohol, interpreted as mainly the result of MASLD), with predicted incidence rates for 2023-2030. The Kaplan-
Meier function was used for survival probabilities.

Results: We included 30,747 (76%) patients with ALD cirrhosis and 9,548 (24%) with non-ALD cirrhosis. Patients with non-ALD
cirrhosis were older and had more comorbidities compared with patients with ALD cirrhosis; median age at diagnosis was 66 vs.
59 years, increasing in both groups overall, from 56 years in 1998 to 66 years in 2022. The ALD cirrhosis proportion was stable at
around 80% from 1998 to the end of 2014, and gradually declined to 58% in 2022. Overall cirrhosis prevalence will have peaked in
2024, and non-ALD cirrhosis will outnumber ALD cirrhosis from 2027. Thus, mortality among patients with cirrhosis is declining
owing to fewer deaths the first year after cirrhosis diagnosis.

Conclusions: We forecast a change in cirrhosis epidemiology affecting hepatology practice in Denmark: patients will be older,
fewer will have ALD, more will have MASLD, and their longer life expectancy and comorbidities will be more burdensome for
healthcare systems.

© 2025 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-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction East, 24% in the USA, and 23% in Europe.® Another study
described predicted increases in the prevalence of MASLD
from 2016 to 2030 in China, Japan, the USA, and five European
countries, with the largest increase in China.® In the USA,
MASLD cirrhosis has become the leading indication for liver
transplantation, after HCV cirrhosis.’® The proportion of
MASLD in Denmark is also expected to rise with the increasing
prevalence of obesity.""'?

Information about the current and imminent epidemiology of
cirrhosis is important for our understanding of public health, for
researchers designing trials of interventions, and for future
planning for healthcare systems. Given this background, we
used Danish nationwide healthcare registries to study past,
current, and future trends in the epidemiology of cirrhosis. This
gives us a unique possibility to follow the shift in cirrhosis eti-
ology and to forecast future trends.

Liver cirrhosis represents the end stage of chronic liver disease
and causes substantial morbidity and mortality worldwide." In
many high-income countries, hazardous alcohol consumption
is the dominant cause of cirrhosis. This is the case in Denmark,
where, from 1996 to 2006, alcohol was the cause of cirrhosis in
79% of patients.? Alcohol-related liver disease (ALD), particu-
larly cirrhosis due to ALD (ALD cirrhosis), is a sizable burden on
hospitals, and has been increasing in the USA,>* UK,® and
Germany,® but decreasing in Denmark, at least until the end of
2018.° According to the Global Burden of Disease study, ALD
cirrhosis caused 371,964 deaths and 11.2 million disability-
adjusted life years (DALYs) to be lost worldwide in 2019.”8
Metabolic dysfunction-associated steatotic liver disease
(MASLD, previously non-alcoholic liver disease [NAFLD]) and
metabolic dysfunction-associated steatohepatitis (MASH, pre-
viously non-alcoholic steatohepatitis [NASH]) represent another
cirrhosis etiology with increasing incidence worldwide because Patients and methods

of the markedly increasing prevalence of obesity. A recent re-  Denmark has tax-funded public healthcare, and no private
view reported a prevalence of MASLD of 32% in the Middle  nogpital manages patients with liver disease. All Danish citizens
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have a general practitioner, and workup for liver disease re-
quires a referral from the general practitioner to a public hos-
pital or presentation to the emergency department. This means
that the obligatory hospital-derived health registries have
complete and nationwide information on the epidemiology of
diagnosed cirrhosis cases.

We used the Danish National Patient Registry to identify all
patients with ALD cirrhosis and non-ALD cirrhosis from 1998 to
2022. This registry records data from all hospital contacts.
Established in 1977, it recorded only inpatient hospitalizations
until 1994, but from 1995 it has recorded all hospital contacts,
whether inpatient, outpatient, or emergency department
visits.'® The data, interlinked via each citizen’s unique personal
identifier, include death, demographic information (e.g. age,
sex, and residence), one primary diagnosis code, up to 20
secondary diagnosis codes, the type of hospital contact
(inpatient, outpatient, or emergency department), and whether
the hospital contact was acute or elective. Since 1994, diag-
nosis codes were coded according to the 10" version of the
International Classification of Diseases (ICD-10).

In this study, the patient’s ‘diagnosis date’ was the earliest
date on which they received a diagnosis code for cirrhosis
(K70.3, K70.4, or K74.6). These diagnosis codes are given by
the treating physician and recorded in the National Patient
Registry when the patient is discharged from a hospital
admission or at the end of an outpatient program. We included
patients with cirrhosis in our cohort at the beginning of their
admission or outpatient program because we assumed, based
on our clinical experience, that the diagnosis was usually made
shortly after admission. No patients were included on the basis
of their referral diagnosis.

Next, we categorized patients as having ALD cirrhosis or
non-ALD cirrhosis. Patients with ALD cirrhosis had a diagnosis
code for ALD cirrhosis (K70.3 or K70.4) on the diagnosis date,
or they had the diagnosis code K74.6 on the diagnosis date
plus a diagnosis code indicative of harmful alcohol consump-
tion any time before or on the date of cirrhosis diagnosis. The
codes for hazardous alcohol consumption were those identified
as ‘wholly alcohol-attributable conditions’ by Public Health
England (Table 2 in'%). Patients with a diagnosis code for non-
ALD cirrhosis (K74.6) and no diagnosis code indicative of
hazardous alcohol consumption were used in this study as a
proxy for patients with MASLD cirrhosis (see Discussion for
further detail).

We recorded whether the patient’s hospital contact on the
diagnosis date was acute or elective: ‘acute presentation’ was
defined by presentation through the emergency department or
as an acute in- or outpatient hospital contact. All other pre-
sentations were defined as ‘elective presentation’. Acute pre-
sentation is a proxy for having more severe cirrhosis and a
higher mortality.'®

Our analyses included all patients whose diagnosis date
was between 1 January 1998 and 31 December 2022, and who
were aged between 20 and 95 years on that date. Diagnoses
were available from 1995, and we used the data from 1995 to
1997 to ensure that patients diagnosed in 1998 or later were
truly newly diagnosed and did not have a diagnosis code for
cirrhosis before 1998.

We extracted diagnoses of selected comorbidities and
plausible causes of non-ALD cirrhosis from the National Patient
Registry: chronic viral hepatitis (ICD-10: B18*), diabetes (ICD-
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10: E10*-E14%), and ischemic heart disease (IHD) (ICD-10:
120*-125%).

Statistical analyses
Incidence of cirrhosis

We computed the incidence rate of cirrhosis in a year as the
number of patients diagnosed with cirrhosis in that year divided
by the number of Danish citizens aged 20-95 years on 1
January of that year. The overall incidence rate for the
1998-2022 period was computed as the ratio of the sum of
annual numerators divided by the sum of annual denominators.
Similarly, the incidence rates for subsets by type of cirrhosis
(ALD cirrhosis or non-ALD cirrhosis) and by sex were computed
by restricting the numerator and denominator accordingly. We
used direct standardization to adjust annual incidence rates for
changes in the age distribution of the Danish population. The
standard population was the Danish population on 1 January
2023. The demographic data are freely downloadable from
Statistics Denmark (www.statistikbanken.dk).

We used an age—period—cohort model to estimate the ef-
fects of age, calendar year (period), and birth year (cohort) on
the incidence rate of cirrhosis. We used the age—period—-cohort
model function ‘apcspline’ in Stata.'® First, we tweaked the
model to forecast the incidence rates for 2018-2022 using data
from 1998-2017. The tweaking entailed that we increased the
degrees of freedom (ie. flexibility) of the spline functions
modeling the effects of age, period, and cohort, as well as the
‘damping’ (i.e. attenuation of effects) over calendar time."® We
compared the fit of the resulting models to observed data
visually, aiming to find the simplest model the forecasts of
which fit acceptably to the observed incidence rates (the ‘final
age—period—cohort model’).

We used the final age—period—cohort model to visualize the
impacts of age, calendar year, and birth year on the incidence
rate of cirrhosis, and then used it to model the annual incidence
rates from 1998 to 2022 with predicted annual incidence rates
for 2023-2030, all standardized to the age distribution of the
Danish population on 1 January 2023. For the predictions, we
obtained the demographic projections downloadable from
Statistics Denmark (www.statistikbanken.dk). The Danish
population aged 20-95 years grew from 4.0 million in 1995
(median age 44 years) to 4.5 million in 2021 (median age 50
years) and will grow to a predicted 4.7 million in 2030 (median
age 51 years). Confidence intervals were estimated by sum-
ming the stratum-specific lower and upper bounds of predicted
numbers of patients. Strata were defined by age and calendar
year, and the bounds were computed from the standard error of
the predicted number of patients.'®

Burden of cirrhosis

We used an age-period—cohort model for the prevalence of
cirrhosis. This model used the same degrees of freedom as the
final age—period—cohort model for incidence, and the only dif-
ferences between the two models were: (1) the prevalence
model was based on prevalence counts for cirrhosis from 2005,
not 1998, because prevalence counts are generally under-
estimated in the first years after a registry is established; and (2)
the prevalence model used the number of Danish citizens who
were alive and diagnosed with cirrhosis on 1 January 2005
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(and, subsequently, 2006, 2007, and so on), rather than the
number of citizens who were diagnosed during the year 2005.

We used the Kaplan-Meier function to compute the 1-, 3-,
and 5-year survival probabilities from the cirrhosis diagnosis
date by calendar year of diagnosis date. In supplementary
landmark analyses, we computed survival probabilities by year
of cirrhosis diagnosis conditional on having survived to the 1-
year landmark, (i.e. for the subset of patients who were still
alive 1 year after cirrhosis diagnosis). We conducted similar
analyses from the 3- and 5-year landmarks.

We computed the prevalence of chronic viral hepatitis,
diabetes, and ischemic heart disease (IHD) at the time of
cirrhosis diagnosis. By our definition, patients with cirrhosis
had prevalent comorbidity if they had received a diagnosis
code for chronic viral hepatitis between 3 years before and 30
days after the cirrhosis diagnosis date.

Ethics

The study was approved in 2019 by the Danish Health Data
Authority of and by the Danish Data Protection Agency (Journal
number 1-16-02-338-19). All research was conducted in
accordance with both the Declarations of Helsinki and Istanbul.
According to Danish law, approval from the Danish Committee
on Health Research Ethics was not necessary. Given that this is
a register-based study, written consent was not required.

Results

We included 40,295 patients diagnosed with cirrhosis between
1998 and 2022 at age 20-95 years. Of these, 30,747 (76%) had
ALD cirrhosis and 9,548 (24%) had non-ALD cirrhosis. During
the study period, the proportion with ALD cirrhosis decreased:
It was stable at around 80% from 1998 until the end of 2014

Research article

and then declined gradually to 58% in 2022 (Fig. S1). Men
accounted for 26,630 (66%) of the 40,295 patients (66% of
patients with ALD cirrhosis and 56% of patients with non-ALD
cirrhosis). The median age at diagnosis was 60 years, and
patients with ALD cirrhosis were younger at diagnosis
compared with those with non-ALD cirrhosis (median age: 59
vs. 66 years, respectively) (Table 1). The median age at diag-
nosis increased gradually for both groups during the study
period; overall, it increased from 56 in 1998 to 66 years in 2022
(Fig. S2). The proportion of patients with acute presentation
was 61% overall, but fell considerably after 2010, to 71% in
1998, 70% in 2010, 48% in 2018, and 41% in 2022.

The standardized incidence rate of cirrhosis from 1998 to
2022 was 39.2 per 100,000 person-years (ALD cirrhosis, 29.4;
non-ALD cirrhosis, 9.8). It was 53.3 per 100,000 for men and
26.0 per 100,000 for women. The annual adjusted incidence
rate was 36.5 per 100,000 in 1998, peaking at 43.3 per 100,000
in 2009 before falling to 33.9 per 100,000 in 2022 (Table 1
and Fig. 1).

Forecast to the end of 2030

The age—period—-cohort model provided accurate forecasts for
2018-2022 based on data for 1998-2017 (Figs. S3 and S4).
With the final age—period—cohort model, we visualized the ef-
fects of patient age, birth cohort, and calendar year on the
standardized incidence rate of ALD cirrhosis (Fig. S5). The
overall incidence rate of cirrhosis peaked in 2009 (41.5 per
100,000, 95% CI 40.4-42.7) and will continue its subsequent
decline to the end of 2030 (31.2 per 100,000, 95% CI
28.2-34.4) (Fig. 1). This is the result of a marked decrease in the
incidence of ALD cirrhosis, which is partially compensated for
by an increase in the incidence of non-ALD cirrhosis. In 2027,
the incidence of non-ALD cirrhosis (17.7 per 100,000, 95% CI

Table 1. Characteristics of Danish patients diagnosed with cirrhosis in 1998, 2009 (the year of peak cirrhosis incidence), and 2022, and overall from 1998

to 2022.
Year
Characteristic 1998 2009 2022 1998-2022
Incidence, n
Alcohol-related 1,059 1,481 897 30,747
Non-ALD 318 295 658 9,548
Overall 1,377 1,776 1,555 40,295
Male sex, %
Alcohol-related 68 69 72 69
Non-ALD 59 55 60 56
Overall 66 67 67 66
Median age at diagnosis (IQR), years
Alcohol-related 54 (47-62) 58 (52-65) 62 (55-70) 59 (52-66)
Non-ALD 62 (51-73) 64 (55-73) 69 (61-76) 66 (57-75)
Overall 56 (48-64) 59 (52-66) 66 (57-73) 60 (53-68)
Incidence rate per 100,000 PY, crude
Alcohol-related 26.2 35.6 19.6 29.0
Non-ALD 7.9 71 14.4 9.0
Overall 34.1 42.7 34.0 38.0
Incidence rate per 100,000 PY, adjusted
Alcohol-related 274 35.4 19.5 29.4
Non-ALD 9.1 7.8 14.4 9.8
Overall 36.5 43.3 33.9 39.2
1-year survival (95% Cl), %
Alcohol-related 69 (66-72) 66 (64-69) 73 (70-75)* 67 (66-68)
Non-ALD 63 (57-68) 69 (63-74) 73 (69-76)" 70 (69-71)
Overall 67 (65-70) 67 (64-69) 73 (71-75)* 68 (67-68)

*Survival probabilities are for the year 2021, not 2022, because patients diagnosed in 2022 could not be followed for a full year. ALD, alcohol-related liver disease; PY, person-years.
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Fig. 1. Standardized incidence rate of cirrhosis in the Danish population
aged 20-95 years from 1998 to 2022 with forecasted incidence rates for 2023
to 2030. ALD, alcohol-related liver disease.

15.4-20.3) will surpass the incidence of ALD cirrhosis (16.9 per
100,000, 95% CI 15.2-18.6). By 2030, the incidence rates will
be 18.7 per 100,000 (95% CI 15.7-22.2) and 14.7 per 100,000
(95% CI 13.1-16.7), respectively.

Burden of cirrhosis

Based on the final age—period—cohort model, the prevalence of
cirrhosis peaked in 2023 (224 per 100,000 population, 95% CI
220-229) and, by 2030, will have fallen to 208 per 100,000
(95% CI 198-219), similar to its level in 2014 (207 per 100,000
population, 95% CI 204-210) (Fig. 2). The prevalence patterns
are very different for ALD cirrhosis and non-ALD cirrhosis: the
prevalence of ALD cirrhosis peaked in 2016 (165 per 100,000
population, 95% CI| 162-167), whereas that of non-ALD
cirrhosis continues to increase, and will reach 97 per 100,000
population (95% CI 88-106) in 2030 (Fig. 2).

The survival of patients with cirrhosis has improved since
2010 after a slight deterioration between 1995 and 2010; 1-
year survival was 62% in 2010 and 73% in 2021 (Fig. S6).
This pattern was seen for both sexes (Fig. S7) and both
cirrhosis etiologies (Fig. 3). Survival was worse for patients
with acute presentation than for patients with elective pre-
sentation, and the improvement in survival since 2010
appeared to be restricted to patients with elective presenta-
tion (Fig. S8). The landmark analyses showed that there was
no discernible improvement in survival for patients who had
survived to the 1-year landmark or to the 3- or 5-year land-
marks (Fig. S9).

Comorbidities were more prevalent among patients with
cirrhosis in 2022 than they were in 1998 and more prevalent
among patients with non-ALD cirrhosis. Specifically, the
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Fig. 2. Standardized prevalence of cirrhosis in the Danish population aged
20-95 years from 1998 to 2022 with forecasted incidence rates for 2023
to 2030. ALD, alcohol-related liver disease.

prevalence of diabetes among those with non-ALD cirrhosis
was 10% in 1998 and 19% in 2022, after peaking at 28% in
2018, whereas for patients with ALD cirrhosis, it was 9% in
1998 and 11% in 2022 after peaking at 15% in 2013. The
prevalence of IHD was stable and, in 2022, reached 7% among
patients with non-ALD cirrhosis and 4% among patients with
ALD cirrhosis. Chronic viral hepatitis among patients with non-
ALD cirrhosis had fallen to 7% in 2022 after peaking at 23% in
2012, whereas it was 5% in 2012 and 2% in 2022 among pa-
tients with ALD cirrhosis (Fig. 4).

Discussion

This nationwide study provides insights into the current and
future burden of ALD cirrhosis and non-ALD cirrhosis in
Denmark. Overall, the incidence of cirrhosis has been
decreasing since 2009, driven by a steep decline in the inci-
dence of ALD cirrhosis, whereas the incidence of non-ALD
cirrhosis has increased continuously, albeit not so much as
to increase the overall incidence. The increased incidence of
non-ALD cirrhosis over the past decades is taken to largely
reflect MASLD. The burden of ALD cirrhosis has been
decreasing since 2009 for both sexes, and the predicted
incidence rate in 2030 is half of what it was at its peak 20 years
earlier. Given that patients live longer, the prevalence of ALD
cirrhosis peaks later and declines more slowly than its inci-
dence. Specifically, we found improved 1-year survival prob-
ability, but no signs of improved survival from 1 year after the
cirrhosis diagnosis. The improvement in survival was limited to
patients who presented with cirrhosis as elective patients,
whereas we found no improvement in survival for patients with
acute presentation.
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A paramount strength of our study is the historical orga-
nization of the Danish public healthcare system and its
obligatory diagnosis registration. The validity of our results is
highly dependent on the validity of these cirrhosis diagnosis
codes, which have been validated repeatedly by us and
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others by means of paper records and collateral registries,
showing positive predictive values of 85-100 % and
completeness exceeding 90%."""'® There is no reason to
believe that the coding validity has changed during the
study period.
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Fig. 4. Prevalence of comorbidities for Danish patients diagnosed with cirrhosis from 1998 to 2022. (A) Comorbidity among patients with ALD cirrhosis. (B)
Comorbidity among patients with non-ALD cirrhosis. ALD, alcohol-related liver disease.
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A limitation of our study is that we could not account for the
diagnoses represented as ‘non-ALD cirrhosis’. We argue that
most of these patients have MASLD cirrhosis, which does not
have a specific diagnosis code for cirrhosis related to MASLD
in the ICD-10.2°?" First, the prevalence of chronic viral hepatitis
in the Danish general population is low, and decreasing for
HCV, especially after the introduction of HCV treatment. The
prevalence of HCV in the adult population in Denmark fell from
0.38% in 2007 to 0.21% in 2016, whereas that of HBV
increased slightly from 0.24% in 2007 to 0.29% in 2016.227%*
Second, we demonstrated that patients with chronic viral
hepatitis constituted a diminishing minority of our patients with
non-ALD cirrhosis, from 24% in 2012 to 7% in 2022. Third,
autoimmune hepatitis (AIH), primary biliary cholangitis, and
primary sclerosing cholangitis are many-fold rarer than MASLD
among patients with chronic liver disease; the incidence of AIH
(the most prevalent of the three) in Denmark was 1.68 per
100.000 persons compared with the estimated European inci-
dence of MASLD of ~35-50 per 1000 persons.?®>?® However,
we do not have data on these specific diagnoses, which is a
limitation of our study. Fourth, the prevalence of diabetes and
IHD was ~1.5-fold higher among our patients with non-ALD
cirrhosis than among our patients with ALD cirrhosis. Fifth,
the declining prevalence of diabetes among our patients with
non-ALD cirrhosis or ALD cirrhosis is explained by a shift in the
organization of diabetes management in Denmark: From 2017,
the responsibility for managing patients with uncomplicated
type 2 diabetes mellitus moved from a collaboration between
primary and secondary healthcare to primary care alone. In the
general Danish population, the prevalence of type 2 diabetes
mellitus quadrupled to 6.8% between 1996 and 2023, and
continues to rise®’ Concordantly, the prevalence of adult
obesity tripled from 6.1% in 1987 to 18.4% in 2021.'% The
prevalence of MASLD in (Western) Europe has been estimated
to be ~25%,°5?® corresponding to more than 1 million cases in
Denmark. There are no studies to date on the incidence of
MASLD in Denmark, but, given that the incidence of
MASLD is tightly linked to the incidence of both type 2 diabetes
mellitus and obesity, an increased incidence of MASLD ap-
pears inevitable.

A new nomenclature was introduced during late 2023
with the new category ‘metabolic and alcohol-related liver
disease’ (MetALD) reflecting that the cirrhosis etiology in some
patients is a combination of metabolism- and alcohol-related
factors.?® Our study included patients with MetALD cirrhosis,
but we cannot know whether they are categorized as ALD
cirrhosis or non-ALD cirrhosis. The explanation is that neither
MASLD nor MetALD has a diagnosis code in ICD-10. This is a
limitation of the World Health Organization (WHO) classification
system for diagnoses, which inevitably lacks behind the clinical
reality, including the new nomenclature for steatotic liver dis-
eases. Fortunately, the international hepatology societies are
working with the WHO toward an up-to-date classification
of diagnoses.

Another potential limitation lies in the age-period—cohort
model for predictions of cirrhosis incidence and prevalence.
This model is a strong tool for projecting trends, but cannot
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predict future changes in alcohol habits reflecting cultural or
societal norms or trends. It performed well in predicting
cirrhosis incidence between 2018 and 2022 compared with the
true incidence in those years, but there is no guarantee that it
automatically performs as well in forecasting future trends until
the end of 2030.

Finally, we could have included more patients with cirrhosis
by expanding the definition of cirrhosis to include diagnosis
codes for cirrhosis complications. It is a limitation of our study
that we did not have the data to try out alternative cirrhosis
definitions in sensitivity analyses, but a broader definition al-
ways comes at the cost of including some patients who do in
fact not have cirrhosis. We acknowledge that our definition of
cirrhosis is narrower than the consensus-based definition rec-
ommended by Shearer et al.,*>° but we believe that our con-
clusions would have been the same if we had used the broader
consensus definition.

The decreasing incidence of ALD cirrhosis is in contrast to
other European and Nordic countries.® The per capita alcohol
consumption has decreased gradually in Denmark from 10.0 L
in 1995 to 7.8 L in 2020 with no dramatic change after 2010.
As suggested in our previous study,® we believe that the
decrease after 2010 is a birth cohort effect, reflecting a
change in cultural and generational norms regarding alcohol
consumption. Data from the Danish National Health Surveys
show that the average annual consumption of pure alcohol
decreased by 22.4% from 1994 to 2018. Furthermore, high-
risk alcohol consumption (>252/168 g alcohol per week for
men/women) decreased from 10.6% to 6.9% from 2010 to
2017. The decrease was most pronounced in persons younger
than 44 years of age.*’

A recent Swedish nationwide register-based study re-
ported a linear increase (47%) in the incidence of ALD
cirrhosis between 2005 and 2019, with the highest incidence
rates in the 60-69-year age group, but with no information
about the changes within individual age groups.®* Thus, it
appears that the time-trends in ALD incidence differ between
Denmark and Sweden, but the reasons for that disparity
are unclear.

We were surprised that survival has improved for patients
with elective presentation but not for patients with acute
presentation. Mortality after variceal bleeding has decreased
in Denmark,>® and we speculate that the time-trends in sur-
vival for patients with acute vs. elective presentation (Fig. S8)
have more to do with changing referral patterns and patient
characteristics than with changing treatment of cirrhosis
and its complications. Unfortunately, the data we have are
not sufficiently detailed to allow us to determine the
reasons for the improved survival, or to determine whether
the improved survival results from reduced cirrhosis-
related mortality.

In conclusion, we describe a decrease in the incidence of
cirrhosis in Denmark since 2010 driven by a marked decrease
in the incidence of ALD cirrhosis, whereas the incidence of
non-ALD cirrhosis, taken to reflect MASLD, increased
steadily. We forecast that these trends will continue to the
end of 2030, causing profound changes in cirrhosis

JHEP Reports, mmm 2025. vol. 7 | 101353 6



epidemiology and affecting future hepatology practice in
Denmark. Previously, we have treated mostly younger pa-
tients with ALD cirrhosis presenting acutely before the age of
60 years; today and in the future, we expect increasingly old
patients who present to the outpatient clinic with cirrhosis

Research article

from MASLD and a higher burden of comorbidities. Thus, we
foresee a need for closer collaboration between general
practitioners, hepatologists, and endocrinologists to ensure
timely diagnosis and treatment of future patients with
cirrhosis and their comorbidities.
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