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ORIGINAL RESEARCH ARTICLE

A nationwide study of autoimmune liver diseases in the Faroe Islands: 
Incidence, prevalence, and causes of death 2004 - 2021
Kári Rubek Nielsen a,b,c, Jóngerð Midjorda,b, Herborg Líggjasardóttir Johannesena,b and Henning Grønbækd,e

aMedical Department, National Hospital of the Faroe Islands, Torshavn, Faroe Islands; bCenter of Health Science, Faculty of Health Science 
and Nursing, University of the Faroe Islands, Torshavn; cGenetic Biobank, Torshavn, Faroe Islands; dDepartment of Hepatology & 
Gastroenterology, Aarhus University Hospital, Aarhus, Denmark; eClinical Institute, Aarhus University, Aarhus, Denmark

ABSTRACT
Background and aims: Autoimmune liver diseases are rare diseases, and population-based 
studies on the epidemiology of autoimmune hepatitis (AIH), primary biliary cholangitis (PBC), 
and primary sclerosing cholangitis (PSC) are sparse. We aimed to assess the incidence of AIH, PBC, 
and PSC in the Faroe Islands.
Methods: All cases of AIH, PBC, and PSC diagnosed in the Faroe Islands between January 1st, 
2004, and December 31st, 2021, were included in this nationwide registry-based cohort study. In 
addition, we searched all medical records to assess diagnostic criteria and cause of death.
Results: The incidences of AIH, PBC, and PSC in the Faroe Islands were 5.2, 2.5 and 0.7 per 
100,000 population per year, respectively. Point prevalence per 100,000 population on 
December 31st 2021, was 71.8 for AIH, 38.5 for PBC, and 11.0 for PSC. Nine AIH patients died 
after a median of 3 years, three died of hepatocellular carcinoma (HCC), and two died of liver 
failure. Five PBC patients died after a median of 7 years, one of HCC and one of liver failure. One 
PSC patient died of cholangiocarcinoma.
Conclusion: The incidence and prevalence of AIH, PBC and PSC in the Faroe Islands are among 
the highest reported in population-based settings.
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Introduction

Autoimmune liver diseases are rare diseases, and popu-
lation-based studies on the epidemiology of autoim-
mune hepatitis (AIH), primary biliary cholangitis (PBC), 
and primary sclerosing cholangitis (PSC) are sparse [1,2]. 
However, recent studies demonstrated an increase in 
the incidence of AIH, PBC, and PSC [1,3–5].

AIH is an autoimmune, chronic, inflammatory liver 
disease affecting hepatocytes in the liver. A recent 
literature review demonstrated an AIH incidence of 
approximately 1–2 per 100,000 population per year 
[6], and a prevalence of 5 to 25 per 100,000 popula-
tion in European countries and the Asia-Pacific 
region [7]. The highest numbers came from 
Scandinavian countries, e.g. 24 per 100,000 popula-
tion in Finland [1]. The 10-year mortality ranges from 
23% to 32% [3,8].

PBC is an autoimmune, chronic, inflammatory liver 
disease affecting the intrahepatic small bile ducts. The 
incidence of PBC is approximately 1–2 per 100,000 popu-
lation per year with a variation from 0.23 to 4.3 per 
100,000 population per year [6], and the prevalence 

ranges from 1.9 to 40.2 per 100,000 population [2]. The 
10-year mortality ranges from 41% to 62% [9].

Some patients display the characteristics of both PBC 
and AIH based on clinical, biochemical, immunological, 
or histological features at different stages during their 
disease. Additional diagnostic criteria report the propor-
tion of PBC-AIH overlap syndrome (OS) among AIH 
patients and PBC patients between 2% and 20% [10,11].

PSC is an autoimmune liver disease with the affection 
of larger intra- and/or extrahepatic bile ducts with inflam-
mation and liver fibrosis. PSC may occur in the presence or 
absence of inflammatory bowel disease (IBD) [12]. The 
incidence of PSC ranges from 0.0 to 2.0 per 100,000 
population per year. There was no incident PSC patient 
among natives in Alaska [6], while the incidence and 
prevalence in Europe and North America were 0.6 and 
0.5 per 100,000 population per year in Europe and North 
America, respectively. The prevalence of PSC shows inter- 
regional differences from 0.0 to 31.7 per 100,000 popula-
tion per year [13]. The prevalence of PSC in Europe ranges 
from 0.2 to 1.6 per 100,000 population [2]. The 10-year 
mortality ranges from 8% to 15% [14,15].
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As demonstrated above, the incidence and preva-
lence of autoimmune liver diseases vary, but in gen-
eral, there seems to be a higher incidence and 
prevalence of autoimmune liver diseases in the 
Nordic Countries [6]. However, no data on autoim-
mune liver diseases from the Faroe Islands exist. 
Epidemiological studies have shown a high incidence 
and prevalence of inflammatory bowel disease (IBD) 
in the Faroe Islands [16]. Genetic studies of Familial 
recurrent intrahepatic cholestasis (FRIC) [17], open- 
angle glaucoma [18], and carnitine transporter defect 
[19] have all demonstrated a high incidence of single 
gene disorders. Therefore, we aimed to investigate 
the incidence, prevalence, and cause of death in 
patients with autoimmune liver diseases in the 
Faroe Islands.

Study population and material

The Faroe Islands are an archipelago between Norway 
and Iceland in the North Atlantic Ocean. Healthcare in 
the Faroe Islands is a high-quality system financed 
through statutory health insurance and taxes. The 
Faroese population is isolated and consists of descen-
ders from Scandinavia and the British Isles, who 
founded the islands in the 9th century. The population 
is stable, and migration has been low [20,21].

We conducted a nationwide registry-based cohort 
study of Faroese inhabitants diagnosed with AIH, PBC, 
and PSC between January 1st, 2004, and December 31st, 
2021. The diagnosis of AIH, PBC and PSC were based on 
their medical records and from the National Patient 
Registry in the Faroe Islands.

General practitioners refer patients with elevated 
liver enzymes to the Gastro Unit at the National 
Hospital of the Faroe Islands for further examination. 
The Gastro Unit is the only centre to diagnose, treat and 
follow up on patients with chronic liver diseases in the 
Faroe Islands.

The National Hospital of the Faroe Islands laboratory 
analysed blood samples for immunoglobulins; the 
Department of Clinical Immunology, Vejle Sygehus, 
Denmark, analysed blood samples for Antinuclear anti-
bodies (ANA); and the Department of Clinical 
Immunology, Odense University Hospital, Denmark, 
analysed blood samples for smooth muscle antibodies 
(SMA), and antimitochondrial antibodies (AMA).

Liver biopsies were performed at the Departments of 
Internal Medicine and Radiology, National Hospital of 
the Faroe Islands. Histopathology examinations of the 
liver were performed at the Department of Pathology, 
Rigshospitalet, Copenhagen, Denmark.

Data sources

The Faroese patient registry uses The International 
Classification of Diseases, 10th edition (ICD-10). 
Therefore, we extracted and searched medical records 
with the diagnostic codes for AIH: K73.2 and K75.4, PBC: 
K74.3, and PSC: K83.0. In addition, we included all med-
ical records of patients with the diagnosis of “Chronic 
hepatitis, not elsewhere classified” (K73.0 to K73.9), 
“Fibrosis and cirrhosis of the liver” (K74.0 to K74.6), 
“Other inflammatory liver diseases” (K75.0 to K75.9), 
and “Other diseases of biliary tract” (K83.0 to K83.9). 
For further classification, positive cases of AIH had to 
complete the Simplified Diagnostic Scoring System of 
the International Autoimmune Hepatitis Group (SC- 
IAIHG) [22], positive cases of PBC had to fulfil at least 
two out of three criteria: Presence of AMA (>40 U/L); 
ALP > 2 ULN or GGT > 5 ULN; or liver biopsy specimen 
showing florid bile duct lesions [23], and positive cases 
of PSC had to fulfil elevated cholestatic enzymes and 
cholangiogram [23–25]. We evaluated all PBC and AIH 
cases according to the “Paris criteria” for diagnosing 
PBC/AIH overlap syndrome (OS), which requires at 
least two of three criteria for diagnosing PBC and AIH 
[10]. We calculate positive cases of OS in the AIH cohort.

Statistical analysis

We used Rstudio version 4.1.2 for statistical analyses [26].

Results

Forty-five patients fulfilled the IAIHG Score Criteria. 
Twenty-four scored above seven, indicating a definite 
diagnosis, and 21 scored above six, indicating 
a possible diagnosis. The female/male ratio was 3 to 1. 
The median age was 54 (range 3 to 93); age data are 
demonstrated in Figure 1.

We diagnosed between 0 and 5 AIH patients yearly 
from 2004 to 2021. Conversion to incidence gives a mean 
AIH incidence of 5.2 per 100,000 inhabitants (range 0.0 to 
12.5). The prevalence of AIH was 71.8 per 100,000 popula-
tion on December 31st, 2021. Seven patients fulfilled the 
Paris PBC/AIH overlap syndrome (OS) criteria [27,28]. The 
PBC/AIH-OS patients accounted for 15.6% of the AIH 
cohort. Seven AIH patients died (Table 1).

Twenty-three patients fulfilled the PBC criteria 
[29,30]. The female/male ratio was 10 to 1. The median 
age was 61 (range 32 to 92); age data are demonstrated 
in Figure 2.

We diagnosed between 0 and 3 PBC patients yearly 
from 2004 to 2021. Conversion to incidence gives 
a mean PBC incidence of 2.5 per 100,000 population 
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(range 0 to 7.6). The prevalence of PBC was 43 per 
100,000 population on December 31st, 2021. Five PBC 
patients died (Table 1).

We identified seven PSC patients, and six of these 
patients had PSC-IBD. All had ulcerative colitis (UC). Two 
patients had UC as their first diagnosis (range 11 and 
20 months from UC to PSC), and five patients had PSC 
as their first diagnosis (range 5 to 56 months from PSC 
to UC). The mean PSC incidence from 2004 to 2021 was 
0.7 per 100,000 population (range 0 to 4.2). The median 
age was 45 years (range 8 to 59), and 86% were men. 
One patient died (Table 1). The prevalence of PSC was 
11 per 100,000 population on December 31st, 2021.

Our extensive search of autoimmune liver diseases 
among liver diseases did not reveal any patient misclassi-
fied without a diagnosis of autoimmune liver diseases.

Discussion

This study is the first to report the epidemiology of 
autoimmune liver diseases in the Faroe Islands. The 

main findings demonstrated the highest nationwide 
incidence and prevalence of AIH. Similarly, we observed 
an increased incidence and prevalence of PBC, while 
there were only a few cases with PSC and thus an 
uncertain PSC incidence.

We observed a very high AIH incidence of 5.2 per 
100,000 population per year, which is higher than 
reported in nationwide registry-based studies in 
Denmark (1.7 per 100,000 per year) [3], Finland (1.1 per 
100,000 per year) [1], Iceland (2.2 per 100,000 per year) 
[31], Sweden (0.9 per 100,000 per year) [32], the United 
Kingdom (2.1 per 100,000 per year) [4], and a centre study 
from Norway (1.9 per 100,000 per year) [5].

Like other studies, the prevalence of OS in the AIH 
cohort was between 2% and 20% (15,6%). However, this 
study is too small and uncertain about comparing 
death rates between AIH and PBC/AIH overlap 
syndrome.

The age- and gender composition of the AIH cohort 
displayed a typical presentation, with a significant part 
being women and a minor part of men and children [3].
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Figure 1. Age distribution of autoimmune hepatitis in the Faroe Islands 2004–2021.
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Figure 2. Age distribution of primary biliary cholangitis in the Faroe Islands 2004–2021.
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Recent studies from Denmark, Finland and the 
United Kingdom showed an increased incidence of 
AIH [1,3,4]. Our study, however, is too small to detect 
an increase.

There is a high awareness of autoimmune diseases in 
the Faroese population and among Faroese health profes-
sionals. The high incidence and prevalence of other auto-
immune diseases in the Faroe Islands, such as 
inflammatory bowel disease, alopecia areata, and psoriasis, 
can explain the co-existing high incidence of AIH [16,33].

The high incidence may indicate either a genetic 
predisposition or an environmental factor of autoim-
mune diseases, as indicated in inflammatory bowel dis-
ease [34,35]. However, predisposition is multifactorial 
and complex, suggesting a combination of genetic 
and environmental factors [36]. Of interest, an 
Icelandic study indicates that the increasing use of 
biologics may be associated with rising AIH incidence 
[31]. In our study, only a 56-year-old woman with 
ulcerative colitis (UC) developed AIH.

The results of this study also demonstrate a high 
incidence and prevalence of PBC. The incidence and 
prevalence were equal to studies in North America 
and Europe [37,38]. The PBC cohort consisted of 91% 
women in the fifth and sixth decade of life, which is 
a typical PBC distribution [39,40].

The high incidence and prevalence of PBC and AIH in 
the Faroe Islands is an excellent opportunity to investi-
gate familial aggregations and genetics using the 
Faroese national nationwide genealogy registry for 
data collection and whole-genome sequencing. The 
Faroese national nationwide genealogy registry is 
located at the Genetic Biobank and covers the Faroese 
population from approximately 1650 to date [41].

In this relatively short study, five of nine AIH patients, 
two of five PBC patients, and two of two PSC patients 
died of cancer. This high cancer death rate suggests 
that AIH, PBC and PSC are predisposing factors for 
cancer [42–44]. The PSC cohort demonstrated an 
increased link between inflammatory bowel disease 
and PSC [2,15].

The strength of this study is the nationwide popu-
lation-based setting, with the referral of all cases of 
AIH, PBC and PSC to one department. The Faroese 
medical system is comparable to other Scandinavian 
medical systems. For future studies, MRI and other 
diagnostic tools will replace liver biopsies. The limita-
tions of this study lie in the small-sized cohort, where 
incidence and prevalence will be significantly affected 
by only one additional or reduced diagnosed patient.

Conclusion

The incidence and prevalence of AIH in the Faroe 
Islands are the highest reported in population-based 
settings, and the incidence and prevalence of PBC are 
amongst the highest reported in population-based set-
tings. These results call for further local studies in the 
Faroe Islands to focus on disease course, familial aggre-
gation, inheritance and environmental factors.
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design and implementation of the study. KRN, JM, HLJ 
and HG contributed to the preparation of the manu-
script. KRN did the data analyses. All authors approved 
the final version of the manuscript.

Table 1. Death causes of patients with autoimmune liver diseases in the Faroe Islands.
Diagnosis age at diagnosis age at death time from diagnosis to death cause of death

PBC
60 61 1 myocardial infarction
67 70 3 lung cancer
69 76 7 hearth failure
46 55 9 complication to cirrhosis
80 92 12 old age

AIH
75 75 0 hepatocellular carcinoma
93 93 0 complication to cirrhosis
94 94 0 old age
70 72 2 complication to cirrhosis
62 66 4 lung cancer
62 68 6 myocardial infarction
72 79 7 hepatocellular carcinoma
69 77 8 colon cancer

PBC/AIH
81 84 3 hearth failure
58 67 9 hepatocellular carcinoma

PSC
59 60 1 cholangiocarcinoma
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