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Abstract
Background: The incidence of cirrhosis for individuals in Sweden has previously been reported as stable/low among
European countries. However, Swedish population-based studies are scarce and none of them included data from the
most recent decade (2010–2019). We aimed to describe the incidence and aetiology of cirrhosis in the Halland region
from 2011 to 2018, and to describe the severity and prevalence of liver-related complications and other primary
comorbidities at the time of cirrhosis diagnosis.
Methods: We conducted a retrospective cohort study of all patients with cirrhosis in Halland, which has a population
of 310,000 inhabitants. Medical records and histopathology registries were reviewed.
Results: A total of 598 patients with cirrhosis were identified. The age-standardised incidence was estimated at 23.2 per
100,000 person-years (95% CI 21.3–25.1), 30.5 (95% CI 27.5–33.8) for men and 16.4 (95% CI 14.3–18.7) for women. When
stratified by age, the highest incidence rates were registered at age 60–69 years. Men had a higher incidence rate for
most age groups when compared to women. The most common aetiology was alcohol (50.5%), followed by cryptogenic
cirrhosis (14.5%), hepatitis C (13.4%), and non-alcoholic fatty liver disease (5.7%). Most patients had at least one liverrelated complication at diagnosis (68%). The most common comorbidities at diagnosis were arterial hypertension (33%),
type 2 diabetes (29%) and obesity (24%).
Conclusions: Based on previous Swedish studies, our results indicate that the incidence of cirrhosis in Sweden might be
considerably higher than previously reported. It is uncertain if the incidence of cirrhosis has previously been underestimated
or if an actual increment has occurred during the course of the most recent decade. The increased incidence rates of
cirrhosis reported in Halland are multifactorial and most likely related to higher incidence rates among the elderly. Preobesity and obesity are common in cirrhosis and non-alcoholic fatty liver disease has become an important cause of
cirrhosis in Halland.
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Background
Liver cirrhosis is the end-stage of several chronic liver diseases and accounts for more than one million deaths each
year worldwide [1]. It is also the main risk factor for hepatocellular carcinoma (HCC) [1, 2]. Alcohol and nonalcoholic fatty liver disease (NAFLD) are the main causes
of cirrhosis in Western and industrialised nations [1].
In Europe, alcohol, hepatitis B, hepatitis C (HCV), and
obesity are the main causes of cirrhosis [3]. Sweden has
a stable/low incidence of cirrhosis among European nations [3]. In Gothenburg, the second-largest city in
Sweden, the crude annual incidence between 1994 and
2003 was estimated at 15.3 per 100,000 [4]. In southern
Sweden (Scania County) an incidence of 14.1 per 100,
000, between 2001 and 2011, has been reported [5]. In
Sweden, cirrhosis occurs mainly due to alcohol-related
liver disease and HCV [4, 5]. The overall incidence of
HCV in Sweden has slowly decreased since 2014 (15.8
per 100,000, year 2018) [6]. Simultaneously, the prevalence of obesity and type 2 diabetes has been increasing
in Sweden during the last decades [7]. In a Swedish
population-based study, the authors found non-alcoholic
steatohepatitis (NASH) in 4% of all cases of cirrhosis between 2001 and 2011, which was higher than previously
reported in Danish, Norwegian and British cohorts [5,
8–10]. To date, it is unclear how the increasing prevalence of obesity and type 2 diabetes has affected the incidence of cirrhosis in Sweden. A major challenge
regarding epidemiological studies of cirrhosis in Sweden
is the lack of a nationwide cirrhosis registry.
The aim of this retrospective study was to describe the
incidence and aetiology of cirrhosis in a well-defined
Swedish population at the time of cirrhosis diagnosis,
and to describe the severity and prevalence of liverrelated complications and other primary comorbidities.
Methods
Study population, patient data and definitions

Halland is a county located on the western coast of Sweden.
With a stable population (310,665 inhabitants, year 2014),
Halland is served by two midsized hospitals, and a smaller
one, together referred to as the Halland Hospital.
A search was performed for all patients with cirrhosis
diagnosed at Halland Hospital between January 1st 2011
and December 31st 2018. A wide array of cirrhosis-related
International Classification of Diseases 10th Revision
(ICD-10) codes were searched (Supplementary Table).
Further patients were retrieved from the pathology registry using the SNOMED codes T-56 (liver), M-495 (cirrhosis) and M-817 (HCC).
The diagnosis of cirrhosis was established histologically
or based on clinical and laboratory findings, combined
with characteristic radiological features, such as irregular
or nodular liver surface, blunt edges or segmental
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hypertrophy/atrophy and signs of portal hypertension
[11]. We excluded patients with apparent cirrhosis on the
basis of clinical and laboratory findings, lacking characteristic radiological features or histology confirming the diagnosis. In addition, we also excluded all patients who were
not residents in Halland at diagnosis, or diagnosed under
age 18 years, or before January 1st 2011.
Electronic medical records were available from January 1st
2011 at all three participating hospitals. All medical records
were reviewed and the following information was obtained:
date of birth, sex, weight and length, date of diagnosis, aetiology, diagnostic work-up, complications and comorbidities
at diagnosis, use of warfarin, and laboratory results.
A complication was regarded as prevalent if registered
during the diagnostic work-up. HCC cases diagnosed
during the first 6 months of follow-up were also considered a prevalent complication. All other complications
discovered during the follow-up were considered incidental and thereby not reviewed in this manuscript. All
registered comorbidities were included if diagnosed for
up to 20 years prior to cirrhosis diagnosis.
The body mass index (BMI) was calculated and the patients were graded after their BMI values (kg/m2) according
to the International Classification of adult underweight
(BMI < 18.5), normal weight (BMI 18.5–24.9), pre-obesity
(BMI 25.0–29.9), and obesity (BMI > 29.9) defined by
WHO [12]. When profuse ascites and/or oedema were observed, the calculation of BMI was performed using the
weight recorded after received medical treatment (abdominal paracentesis and/or diuretics).
Ascites was registered when detected clinically and/or
in radiological examination. If oesophageal varices were
found in gastroscopy, radiology or autopsy, they were
registered regardless of size. Variceal bleeding was assumed upon manifest signs of bleeding according to the
Baveno IV classification of significant bleeding [13].
Spontaneous bacterial peritonitis was defined as positive
culture of ascites or polymorphonuclear leucocyte count
> 0.25*109/L. Hepatic encephalopathy was registered if
described by the treating physician.
The following aetiological groups were defined: alcohol,
HCV, NAFLD, cryptogenic cirrhosis, primary biliary cholangitis, autoimmune hepatitis, and “Other causes”. All recorded causes of cirrhosis were registered and patients
were regarded as having alcohol-cirrhosis when a history of
long-lasting alcohol abuse was noticed in the medical records. Elevated concentration of phosphatidylethanol
(PEth), or (in some cases) carbohydrate-deficient transferrin
(CDT), further reinforced the diagnosis. Patients were
regarded as having HCV only if diagnosed by an infectious
disease specialist. Patients with concomitant alcohol-abuse
and HCV were only included in the HCV group. Patients
were classified as having NAFLD when the clinicians set
out this diagnosis or when substantial evidence for NAFLD
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was found during the retrospective review of medical charts
in patients with previously undefined (cryptogenic) cirrhosis
or by biopsy. The NAFLD fibrosis score (NFS) was calculated for all NAFLD patients without a history of biopsy
(cut-off: > 0.675 for advanced fibrosis likely) [14, 15]. When
the cause of cirrhosis could not be established, the patients
were regarded as having cryptogenic cirrhosis. “Other
causes” was reserved for specific aetiologies with probable
low incidence rate in our cohort, such as primary sclerosing
cholangitis and hemochromatosis.
Fibrosis-4 index for liver fibrosis (FIB-4) was calculated as described before (cut-off: > 2.67 for advanced fibrosis likely) [15, 16]. In order to estimate the severity of
liver cirrhosis at diagnosis, Model for End-stage Liver
Disease (MELD) score, Child-Pugh class, and the Baveno
IV stages of cirrhosis were calculated [13, 17]. MELD
scores and Child-Pugh class were not calculated for patients with advanced chronic kidney disease or under
warfarin-treatment.
Statistical analysis

Data were expressed as medians and percentiles for continuous variables or as numbers and percentages for categorical ones. Fisher’s test was used for dichotomous
variables and chi-square test was performed for nonordered categorical variables. Missing data (expressed as
percentages) were registered for BMI, MELD-score and
Child-Pugh class.
Data regarding the population in Halland for the study
period (2011–2018) were retrieved from Statistics
Sweden (www.scb.se). The crude incidence of cirrhosis
was calculated per 100,000 person-years and stratified by
year of diagnosis, sex and 5-year age group. Age-

Fig. 1 Cirrhosis in Halland (Sweden), 2011–2018. Identification Flowchart
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standardised incidence rates (ASIR) were also calculated,
using the Revised European standard population from
2013 (2013 ESP) [18]. In order to allow comparison with
previous Swedish studies, we also reported the ASIR
based on the European standard population from 1976
(1976 ESP) [18]. Confidence intervals (CI) of crude incidence rates and ASIR were calculated assuming a
Poisson-distributed number of observed cases of
cirrhosis.
All tests were two-tailed and conducted at the 5% significance level, using IBM SPSS Statistics for Macintosh
(version 25.0, IBM Statistics, Amorak, NY, USA).

Results
Study cohort

Through the pathology registry, a total of 163 patients
were identified and their clinical charts were reviewed.
Through medical records, a second group consisting of
2140 patients were identified, and their clinical charts
were studied. The final study cohort consisted of 598 patients (Fig. 1).
Radiological examinations, combined with clinical
signs and laboratory findings, were responsible for the
diagnoses of 436 patients (72.9%). Biopsy and/or autopsy
accounted for the diagnosis in 162 patients (27.1%). The
FIB-4 was calculated for 545 patients (91.1%). Among
patients without biopsy-verified cirrhosis, the median
FIB-4 was 4.99 (calculated for 92.2% of these patients).
Sixteen patients (2.67%), without known liver disease before death, were first diagnosed at autopsy. The cause of
cirrhosis in those cases was retrieved either via biopsies
or through medical records.
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Two or more possible aetiologies were registered in 79
patients (13.2%). Alcohol was the most common aetiology, 302 patients (50.5%), followed by cryptogenic cirrhosis, 87 patients (14.5%). A total of 80 patients had
HCV (13.4), and 50 (62.5%) of them had alcohol-abuse
as a contributing cause of cirrhosis. NAFLD was found
in 34 patients (5.7%) and was diagnosed by biopsy in 21
of those patients (61.8%). The median NFS among those
without biopsy was 3.92. Cirrhotic primary sclerosing
cholangitis was only found in 10 patients (1.7%), which
were included in the aetiological group “Other causes”.
Hepatitis B was found in seven patients, alpha-1antitrypsin deficiency in four patients, hemochromatosis
in three patients, and Budd-Chiari syndrome in two patients. Other uncommon causes, such as congenital

diseases and porphyria (eight cases), were also included
in “Other causes” (Table 1).
The median age at diagnosis was 66 years and most patients were male (63.5%). Among most aetiologies, a male
predominance was registered (Table 1). As expected, most
patients with PBC and AIH were female (84 and 80% respectively). Cryptogenic cirrhosis and NAFLD were associated with the oldest patients. The BMI-values were
calculated for 96.8% of the patients. Most patients, 352
(58.9%) were pre-obese or obese at diagnosis, and only 23
patients (3.8%) were underweight (data not shown). The
highest BMI-values were registered in NAFLD patients,
which also had the highest prevalence of obesity (70%).
The most common cardiovascular comorbidities were the
following: arterial hypertension (32.8%), ischaemic heart

Table 1 Baseline characteristics at the time of diagnosis of cirrhosis in Halland, 2011–2018
Alcohol

HCV

Cryptogenic

NAFLD

PBC

AIH

Other causes

Overall

Overall, n (%)

302 (50.5)

80 (13.4)

87 (14.5)

34 (5.7)

31 (5.2)

30 (5.0)

34 (5.7)

598 (100)

Male, n (%)

212 (70)

55 (69)

59 (68)

19 (56)

5 (16)

6 (20)

24 (71)

380 (64)

Female, n (%)

90 (30)

25 (31)

28 (32)

15 (44)

26 (84)

24 (80)

10 (29)

218 (36)

Median age (years) (10–90 percentile)

65 (52–76)

57 (46–67)

76 (63–88)

75 (62–86)

72 (58–81)

69 (46–85)

64 (30–83)

66 (50–81)

Hypertension

96 (32)

17 (21)

32 (37)

23 (68)

12 (39)

7 (23)

9 (27)

196 (33)

Ischaemic heart disease

59 (20)

4 (5)

27 (31)

11 (32)

7 (23)

2 (6.7)

4 (12)

114 (19)

Chronic heart failure

37 (12)

2 (2.5)

35 (40)

8 (24)

1 (3.2)

0 (0)

3 (8.8)

86 (14)

Comorbidities, n (%)

Type 2 diabetes

78 (26)

6 (21)

37 (43)

18 (53)

9 (29)

4 (13)

8 (24)

171 (29)

Obesity a

81 (27)

18 (23)

10 (11)

24 (70)

4 (13)

5 (17)

1 (2.9)

143 (24)

MELD (median)

14

9

11.5

9

6

10

10

11

MELD < 10

70 (23)

49 (61)

30 (34)

16 (47)

23 (74)

14 (47)

14 (41)

216 (36)

MELD 10–15

84 (28)

11 (15)

19 (22)

6 (18)

4 (13)

6 (20)

11 (32)

142 (24)

Severity, n (%) b

MELD ≥15

140 (46)

18 (23)

27 (31)

9 (26)

1 (3.2)

9 (30)

6 (18)

210 (35)

Child-Pugh A

80 (26)

48 (60)

19 (22)

16 (47)

24 (77)

15 (50)

16 (47)

217 (36)

Child-Pugh B

122 (40)

21 (26)

47 (54)

12 (35)

4 (13)

10 (33)

12 (35)

228 (38)

Child-Pugh C

91 (30)

11 (15)

10 (11)

3 (8.8)

0 (0)

4 (13)

3 (8.8)

122 (20)

Baveno IV, 1–2

121 (40)

53 (66)

33 (38)

25 (74)

28 (90)

22 (73)

23 (68)

305 (51)

Baveno IV, 3–4

181 (60)

27 (34)

54 (62)

9 (26)

3 (10)

8 (27)

11 (32)

292 (49)

Any complication

227 (75)

44 (55)

74 (85)

23 (68)

7 (21)

15 (50)

19 (56)

409 (68)

Ascites

175 (58)

24 (30)

52 (60)

8 (24)

3 (10)

8 (27)

10 (29)

280 (47)

Oesophageal varices

119 (39)

26 (33)

31 (36)

13 (38)

4 (13)

9 (30)

13 (38)

215 (36)

Complications, n (%)

Variceal bleeding

19 (6.3)

4 (5)

6 (6.9)

1 (2.9)

0 (0)

1 (3.3)

1 (2.9)

32 (5.4)

Portal vein thrombosis

10 (3.3)

7 (8.8)

10 (11)

0 (0)

0 (0)

0 (0)

5 (15)

32 (5.4)

Encephalopathy

34 (11)

5 (5)

2 (2.3)

1 (2.9)

0 (0)

2 (6.7)

0 (0)

43 (7.2)

Spontaneous bacterial peritonitis

5 (1.7)

1 (1.3)

0 (0)

0 (0)

1 (3.2)

0 (0)

1 (2.9)

8 (1.3)

Hepatocellular carcinoma

21 (6.9)

16 (20)

29 (33)

5 (15)

1 (3.2)

1 (3.3)

2 (5.9)

75 (13)

AIH Autoimmune Hepatitis, HCV Hepatitis C, MELD Model for End-Stage Liver Disease, NAFLD Non-alcoholic Fatty Liver Disease, PBC Primary Biliary Cholangitis
a
Obesity defined as body mass index > 30 kg/m2
b
MELD-score and Child Pugh-score calculated for 95% of patients

Vaz et al. BMC Gastroenterology

(2020) 20:84

disease (19.1%), and chronic heart failure (14.4%). Type 2
diabetes was registered in 171 patients (28.6%). Cardiovascular disease and diabetes were frequently found in
NAFLD and cryptogenic cirrhosis (Table 1).
The MELD scores were calculated for 94.9% of the cohort and the median MELD score was 11 (Table 1).
Child-Pugh scores were calculated for 94.8% of the cohort. Patients were stratified into three MELD-groups:
MELD < 10, MELD 10–15, and MELD ≥15. PBC had the
lowest median MELD, and 90% of the patients had compensated disease at diagnosis (Table 1). MELD ≥15 and/
or Child-Pugh C were more common in alcoholcirrhosis. Decompensation (Baveno IV 3–4) was often
seen in cryptogenic cirrhosis (62%) and alcohol (60%).
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The highest incidence rates were registered at age 60–
69 years, when stratified by age (Fig. 2). This trend was
observed both for men and women. Moreover, men had
a higher incidence rate for most age groups when compared to women (Fig. 2).
Complications

The most observed complications at diagnosis were: ascites (47%), oesophageal varices (36%), and HCC
(12.5%). A total of 409 patients (68%) had at least one
complication at diagnosis (Table 1). Ascites was mostly
found in cryptogenic cirrhosis and in alcohol-cirrhosis.
Prevalent HCC at diagnosis was more frequent in
cryptogenic cirrhosis (33%) and HCV (20%). HCC was
also relatively frequent in NAFLD (15%).

Incidence

Sixteen patients were first diagnosed at autopsy. Common
for these patients was the lack of a medical history for
liver disease during their lifetime. However, in most autopsy reports (15 cases), cirrhosis was identified as a relevant factor for the cause of death. Cirrhosis was stated as
the final cause of death for one patient. Thus, as the clinical relevance of cirrhosis in all patients with “silent” liver
disease can be assumed hence justifying that these patients
are included. Nevertheless, case-restricted incidence rates
are also presented (Table 2). The overall crude annual incidence of cirrhosis, for the period 2011–2018, was estimated at 23.8 per 100,000 (95% CI 21.9–25.8), 30.3 for
men (95% CI 27.3–33.5) and 17.3 for women (95% CI
15.1–19.8). The overall crude annual incidence of cirrhosis
in adults (18 years and older), for the period 2011–2018,
was estimated at 30.2 per 100,000 (95% CI 27.8–32.7),
38.8 for men (95% CI 35.0–42.9) and 21.8 for women
(95% CI 19.0–24.9). The overall ASIR calculated according
to 2013 ESP was 23.2 per 100,000 person-years (95% CI
21.3–25.1); 30.5 (95% CI 27.5–33.8) for men and 16.4
(95% CI 14.3–18.7) for women. The overall ASIR calculated according to 1976 ESP was 17.1 per 100,000 personyears (95% CI 15.7–18.6); 22.6 (95% CI 20.3–25.1) for
men and 11.9 (95% CI 10.2–13.6) for women (Table 2).

Discussion
The estimated crude incidence rate in our cohort was
more than 68% higher (23.8 vs 14.1, per 100,000) than
previously reported in a Swedish cohort from Scania [5].
In order to allow comparison, we have also calculated
the ASIR according to the 1976 ESP. Even here, we
found higher incidence rates when compared to the
study from Scania: 22.6 vs 17.8 per 100,000 person-years
for men, and 11.9 vs 8.8 per 100,000 person-years for
women [5]. When calculated according to the 2013 ESP,
the ASIR were even higher in our cohort (Table 2). The
2013 ESP calculated ASIR were also very similar to the
crude annual incidence rates (Table 2). A comparison
between the 1976 ESP and the 2013 ESP has shown that
the latter is more representative for old and very old individuals (75+ years) and has no major impact on incidence rates estimated for younger individuals [19].
Our cohort was comprised of 140 patients (23.4%)
who were 75+ years old at diagnosis. This might, in part,
account for the higher median age reported by us compared to earlier Swedish studies (66 years vs 60 years) [4,
5]. An important factor affecting the median age in our
cohort is the higher age at diagnosis among patients
with alcohol-related cirrhosis (65 years vs 61 years) [5].

Table 2 Incidence rates per 100,000 person-years among patients diagnosed with cirrhosis in Halland, 2011–2018
Overall

Male

Female

Annual crude incidence (95% CI)

23.8 (21.9–25.8)

30.3 (27.3–33.5)

17.3 (15.1–19.8)

Case-restricted annual crude incidence (95% CI)

23.2 (21.3–25.1)

29.3 (26.4–32.5)

17.0 (14.8–19.4)

Annual crude incidence among adults (95% CI)

30.2 (27.8–32.7)

38.8 (35.0–42.9)

21.8 (19.0–24.9)

Case-restricted annual crude incidence among adults (95% CI)

29.4 (27.1–31.9)

37.6 (33.8–41.6)

21.4 (18.6–24.5)

ASIR, 2013 ESP (95% CI)

23.2 (21.3–25.1)

30.5 (27.5–33.8)

16.4 (14.3–18.7)

Case-restricted ASIR, 2013 ESP (95% CI)

22.5 (20.7–24.5)

29.5 (26.5–32.7)

15.9 (13.8–18.2)

ASIR, 1976 ESP (95% CI)

17.1 (15.7–18.6)

22.6 (20.3–25.1)

11.9 (10.2–13.6)

Case-restricted ASIR, 1976 ESP (95% CI)

16.9 (15.3–18.2)

21.9 (19.7–24.4)

11.6 (10.0–13.4)

ASIR Age-standardized incidence rate, CI Confidence Interval, ESP European Standard Population. Adult: age > 18 years old. Case-restricted: 16 patients excluded
due to the lack of previous history of liver disease during lifetime but cirrhosis found at autopsy
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Fig. 2 A cohort comprising 598 patients with liver cirrhosis in Halland (Sweden), 2011–2018. a Number of cases stratified by sex and age-groups.
b Incidence rates 2011–2018, per 100,000 person-years, stratified by sex and age-groups. c Number of cases stratified by sex and year of diagnosis

Delay in seeking medical attention might be responsible
for this situation; most patients with alcohol-cirrhosis
were diagnosed first during an episode of severe acute
alcohol hepatitis, alcohol withdrawal syndrome, or
anaemia with patent gastrointestinal bleeding (data not
shown).
The mean annual alcohol consumption per capita between 2002 and 2016 in Halland was estimated to be
higher than the ones registered in Scania and in Gothenburg: 10.8 L, 9.2 L and 10.2 L, respectively [20]. We reported 50.5% alcohol-related cirrhosis, which does not
meaningfully differ from studies from Gothenburg
and the Scania region (50 and 49%) [4, 5]. Thus,
while the higher alcohol-consumption in Halland is
an important factor, this does not appear to be the
sole explanation concerning the differences in reported incidence rates.

Only 4% of all cirrhosis was NASH-related in Scania
[5]. Since BMI values were not available, the authors
speculated that some cases with cryptogenic cirrhosis
could have been unrecognised NASH. There is no distinction done between NASH and non-alcoholic fatty liver
(NAFL) in our study. There is increasing evidence indicating that fibrosis progression can also occur in NAFL [15,
21]. Fibrosis stage, independent of NASH occurrence or
not at diagnosis, is the most important predictive factor for
mortality and time to development of severe liver disease
in biopsy-proven NAFLD [22]. NAFLD cirrhosis was found
in 5.7% of our cohort, which to date is the highest rate reported in a Swedish study. Moreover, a significant amount
of our patients were classified as cryptogenic cirrhosis
(14.5%). It has previously been shown that NAFLD can lose
typical histological features during the increasing stages of
fibrosis thus resulting in the diagnosis of cryptogenic
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cirrhosis instead [23]. Thus, even if the two might be different entities [24], NAFLD-associated cirrhosis is frequently
misdiagnosed as cryptogenic cirrhosis [25]. If this was the
case, NAFLD could have been the second most common
cause of cirrhosis in our cohort.
HCV is less common in our cohort (13.4%) when
compared to Scania and Gothenburg (21.6 and 21.2% respectively) [4, 5]. Since the incidence of HCV has only
decreased slightly in Sweden during the last decades, the
differences in HCV cirrhosis might rather be related to
the local prevalence of persons who inject drugs, which
might differ between the three regions [6].
Another important difference is the high prevalence of
HCC at diagnosis in our cohort when compared to Scania (12.5% vs 5.7%) [26]. We have observed that 47% of
these patients were 75+ years and received care mainly
via surgical departments. A major part of HCC patients
with concomitant cirrhosis lacked proper ICD-10 codes
for the latter (data not shown). These results are in-line
with reports from the USA [27, 28] The causes of the elevated prevalence of HCC at diagnosis in Halland are
beyond the scope of this manuscript but will be the subject for future investigations.
Some limitations must be considered, most of them
related to the retrospective nature of our study. As neither ultrasound nor CT have perfect diagnostic sensitivity and specificity, it can be assumed that a minor
quantity of cases have been under- or over-diagnosed
[11]. However, we have excluded 80 patients without
radiological or histological data supporting the diagnosis.
It is then possible that some patients with cirrhosis were
erroneously excluded. Patients with prior long-lasting
alcohol-abuse might have been misclassified when
alcohol-abuse was denied by the patients.
Some cases of cryptogenic cirrhosis might have
wrongly been classified as NAFLD and vice versa. Indeed, we suspect that a major part of the patients classified as cryptogenic cirrhosis had NAFLD instead.
Similarities regarding the age at diagnosis, the prevalence of ischaemic cardiac disease and type 2 diabetes
between the two groups are striking.
In Fig. 2, an increment in the cases of cirrhosis during
2018, mainly among men, can be observed. This increment is partially explained by a higher incidence of “silent” cirrhosis at autopsy as during 2018 a total of 8
patients (7 male) were diagnosed by this means.
A strength in our study was the high availability of reliable patient data. Halland has a single-payer healthcare
system, centralised management of patients with liver
disease and universal computerised medical records; including histopathology and autopsy registries. Halland
Hospital and most primary care centres share the same
medical record system, which allowed a comprehensive
review of medical charts. All histopathological studies
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and autopsies are centralised to a single centre. The
Dept. of Infectious Diseases is responsible for the followup of all known HCV patients in the county. Additionally, scanned medical records, including laboratory findings, between 2000 and 2011 were also available for
most patients.
Due to its geographical proximity, a similar epidemiological database regarding cirrhosis should be registered
in Halland, Gothenburg and Scania. Nevertheless, it
must be emphasised that Halland, like Scania, is a
county, meaning that incidence rates or aetiology of cirrhosis in Halland can be entirely, moderately, or nonrepresentative for the general Swedish population.

Conclusions
The increased incidence rates of liver cirrhosis reported
in Halland 2011–2018 are multifactorial and most likely
related to higher incidence rates among the elderly,
which might often have unrecognised, undefined
(cryptogenic) cirrhosis and HCC at diagnosis. These patients have also a higher prevalence of liver-related complications at diagnosis.
While the incidence of HCV is slightly decreasing in
Sweden, obesity and type 2 diabetes are becoming more
common. Pre-obesity and obesity are common in cirrhosis
and NAFLD has become an important cause of cirrhosis
in Halland. Cardiovascular comorbidities, diabetes and
obesity are common in NAFLD at the time of diagnosis.
Based on previous Swedish studies, our results indicate
that the incidence of cirrhosis in Sweden might be considerably higher than previously reported. It is uncertain if the
incidence of cirrhosis has prevously been underestimated
or if an actual increment has occurred during the course of
the most recent decade. The establishment of a nationwide
liver cirrhosis registry in Sweden is highly needed.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12876-020-01239-6.
Additional file 1: Table S1. Diagnoses (ICD-10) used to identify
possible patients with cirrhosis in Halland (Sweden), 2011–2018.
Abbreviations
ASIR: Age-standardised incidence rate; BMI: Body mass index; CI: Confidence
intervals; ESP: European standard population; FIB-4: Fibrosis-4 index;
HCC: Hepatocellular carcinoma; HCV: Hepatitis C; NAFL: Non-alcoholic fatty
liver; NAFLD: Non-alcoholic fatty liver disease; NASH: Non-alcoholic
steatohepatitis; NFS: NAFLD fibrosis score; MELD: Model for End-stage Liver
Disease
Acknowledgements
Per Johansson, operations controller at Region Halland: for his technical
support during the initial identification of the study cohort. Dr. Åsa Fred,
Head of the Pathology Department in Halland: for performing the search in
the histology and pathology register. The staff of Research and Development
at Region Halland: for their technical and intellectual advice during this
study.

Vaz et al. BMC Gastroenterology

(2020) 20:84

Authors’ contributions
JV: study concept, design, data acquisition, initial statistical analysis,
interpretation of results, drafting and revising the manuscript. BE, US, DB and
PM: intellectual advice, interpretation of results, statistical analysis, revising
the manuscript. All authors approved the final version of the manuscript.
Funding
This study was supported by a grant from Region Halland (grant number
HALLAND-859 921). The funders have no role in study design, data collection
and analysis, decision to publish, or preparation of the manuscript. Open
access funding provided by Lund University.
Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available due to legal and ethical restrictions but anonymised
datasets are available from the corresponding author on reasonable request.
Ethics approval and consent to participate
The study was approved by the Central Ethical Review in Sweden (Decision
Number 2018/1117). For this type of study formal consent is not required.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Clinical Sciences in Malmö, Center for Primary Health Care
Research, Lund University, Malmö, Sweden. 2Department of Internal
Medicine, Halland Hospital Halmstad, Halmstad, Sweden. 3Krefting Research
Centre, Institute of Medicine, University of Gothenburg, Gothenburg,
Sweden. 4Department of Research and Development, Region Halland,
Halmstad, Sweden. 5Health Metrics Unit, Institute of Medicine, Sahlgrenska
Academy at University of Gothenburg, Gothenburg, Sweden.
Received: 20 January 2020 Accepted: 26 March 2020

References
1. Asrani SK, Devarbhavi H, Eaton J, Kamath PS. Burden of liver diseases in the
world. J Hepatol. 2019;70(1):151–71.
2. Fattovich G, Stroffolini T, Zagni I, Donato F. Hepatocellular carcinoma in
cirrhosis: incidence and risk factors. Gastroenterology. 2004;127(5 Suppl 1):
S35–50.
3. Pimpin L, Cortez-Pinto H, Negro F, Corbould E, Lazarus JV, Webber L, Sheron
N, Committee EHS. Burden of liver disease in Europe: epidemiology and
analysis of risk factors to identify prevention policies. J Hepatol. 2018;69(3):
718–35.
4. Gunnarsdottir SA, Olsson R, Olafsson S, Cariglia N, Westin J, Thjodleifsson B,
Bjornsson E. Liver cirrhosis in Iceland and Sweden: incidence, aetiology and
outcomes. Scand J Gastroenterol. 2009;44(8):984–93.
5. Nilsson E, Anderson H, Sargenti K, Lindgren S, Prytz H. Incidence, clinical
presentation and mortality of liver cirrhosis in southern Sweden: a 10-year
population-based study. Aliment Pharmacol Ther. 2016;43(12):1330–9.
6. Public Health Agency of Sweden. Annual Epidemiological Reports. 2018.
www.folkhalsomyndigheten.se.
7. Andersson T, Ahlbom A, Carlsson S. Diabetes prevalence in Sweden at
present and projections for year 2050. PLoS One. 2015;10(11):e0143084.
8. Dam Fialla A, Schaffalitzky de Muckadell OB, Lassen T. A: incidence, etiology
and mortality of cirrhosis: a population-based cohort study. Scand J
Gastroenterol. 2012;47(6):702–9.
9. Haukeland JW, Lorgen I, Schreiner LT, Frigstad SO, Brandsaeter B, Bjoro K,
Bang C, Raknerud N, Konopski Z. Incidence rates and causes of cirrhosis in a
Norwegian population. Scand J Gastroenterol. 2007;42(12):1501–8.
10. Ratib S, West J, Crooks CJ, Fleming KM. Diagnosis of liver cirrhosis in
England, a cohort study, 1998-2009: a comparison with cancer. Am J
Gastroenterol. 2014;109(2):190–8.
11. Huber A, Ebner L, Heverhagen JT, Christe A. State-of-the-art imaging of liver
fibrosis and cirrhosis: a comprehensive review of current applications and
future perspectives. Eur J Radiol Open. 2015;2:90–100.

Page 8 of 8

12. Obesity: preventing and managing the global epidemic. Report of a WHO
consultation. World Health Organ Tech Rep Ser. 2000;894(i-xii):1–253.
13. de Franchis R. Evolving consensus in portal hypertension. Report of the
Baveno IV consensus workshop on methodology of diagnosis and therapy
in portal hypertension. J Hepatol. 2005;43(1):167–76.
14. Angulo P, Hui JM, Marchesini G, Bugianesi E, George J, Farrell GC, Enders F,
Saksena S, Burt AD, Bida JP, et al. The NAFLD fibrosis score: a noninvasive
system that identifies liver fibrosis in patients with NAFLD. Hepatology.
2007;45(4):846–54.
15. McPherson S, Hardy T, Henderson E, Burt AD, Day CP, Anstee QM. Evidence
of NAFLD progression from steatosis to fibrosing-steatohepatitis using
paired biopsies: implications for prognosis and clinical management. J
Hepatol. 2015;62(5):1148–55.
16. Sterling RK, Lissen E, Clumeck N, Sola R, Correa MC, Montaner J, Sulkowski
MS, Torriani FJ, Dieterich DT, Thomas DL, et al. Development of a simple
noninvasive index to predict significant fibrosis in patients with HIV/HCV
coinfection. Hepatology. 2006;43(6):1317–25.
17. Peng Y, Qi X, Guo X. Child-Pugh versus MELD score for the assessment of
prognosis in liver cirrhosis: a systematic review and meta-analysis of
observational studies. Medicine (Baltimore). 2016;95(8):e2877.
18. European Commission. Revision of the European Standard Population —
Report of Eurostat's task force. ISBN 978–92–79-31094-2; 2013.
19. Crocetti E, Dyba T, Martos C, Randi G, Rooney R, Bettio M. The need for a
rapid and comprehensive adoption of the revised European standard
population in cancer incidence comparisons. Eur J Cancer Prev. 2017;26(5):
447–52.
20. Trolldal B, Guttormsson U, Leifman H. Registered and unregistered alcohol
in the counties of Sweden 2001-2016. Report 165. Centralförbundet för
alkohol- och narkotikaupplysning; 2017.
21. Hagstrom H, Elfwen O, Hultcrantz R, Stal P. Steatohepatitis is not associated
with an increased risk for fibrosis progression in nonalcoholic fatty liver
disease. Gastroenterol Res Pract. 2018;2018:1942648.
22. Hagstrom H, Nasr P, Ekstedt M, Hammar U, Stal P, Hultcrantz R, Kechagias S.
Fibrosis stage but not NASH predicts mortality and time to development of
severe liver disease in biopsy-proven NAFLD. J Hepatol. 2017;67(6):1265–73.
23. Caldwell SH, Lee VD, Kleiner DE, Al-Osaimi AM, Argo CK, Northup PG, Berg
CL. NASH and cryptogenic cirrhosis: a histological analysis. Ann Hepatol.
2009;8(4):346–52.
24. Thuluvath PJ, Kantsevoy S, Thuluvath AJ, Savva Y. Is cryptogenic cirrhosis
different from NASH cirrhosis? J Hepatol. 2018;68(3):519–25.
25. Caldwell S, Marchesini G. Cryptogenic vs. NASH-cirrhosis: the rose exists well
before its name. J Hepatol. 2018;68(3):391–2.
26. Nilsson E, Anderson H, Sargenti K, Lindgren S, Prytz H. Risk and outcome of
hepatocellular carcinoma in liver cirrhosis in southern Sweden: a
population-based study. Scand J Gastroenterol. 2019;54(8):1027–32.
27. Walker M, El-Serag HB, Sada Y, Mittal S, Ying J, Duan Z, Richardson P, Davila
JA, Kanwal F. Cirrhosis is under-recognised in patients subsequently
diagnosed with hepatocellular cancer. Aliment Pharmacol Ther. 2016;43(5):
621–30.
28. Guss D, Sherigar J, Mohanty SR. Missed diagnosis of liver cirrhosis leads to
disparities in Care for Older Patients. Gastroenterology Res. 2018;11(5):333–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

