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ABSTRACT
INTRODUCTION: Non-alcoholic fatty liver disease encom-
passes a spectrum of histological lesions ranging from
 steatosis to non-alcoholic steatohepatitis (NASH) and cir-
rhosis. Simple steatosis is generally benign, while NASH can 
progress to severe liver disease. The aim of the present 
study was to quantify the number of patients with NASH
and assess the prognosis associated with the condition in
a large Danish referral centre for liver disease.
MATERIAL AND METHODS: Through the pathology archives 
at Hvidovre Hospital, 348 patients with steatohepatitis diag-
nosed during the 1976-1987-period were identified. Data
were systematically collected by review of available medical
records. These data were supplemented by data from the 
Danish National Hospital Registry and the Registry of Causes 
of Death. 
RESULTS: A total of 100 patients referred from other hos-
pitals were excluded as their records were missing and 236 
patients were excluded, mainly due to a history of alcohol
abuse; this left 14 patients to constitute the study popula-
tion. At the end of the follow-up period which had a median 
duration of 16.7 years, ten of the patients had died: four of 
cardiovascular disease, four of extra-hepatic neoplasm and 
two of unknown causes. There were no liver-related deaths
and only one patient developed cirrhosis.
CONCLUSIONS: In a specialised referral centre, only few
 patients were diagnosed with NASH 25-30 years ago and 
those who were identified had a low risk of progression 
to cirrhosis and premature death.
FUNDING: The local research council and the foundation for 
the study of liver diseases at Hvidovre Hospital provided
funding for this study. 
TRIAL REGISTRATION: not relevant.

Non-alcoholic fatty liver disease (NAFLD) is a condition
that histologically resembles alcoholic liver disease, 
but it occurs in the absence of excessive alcohol intake.
NAFLD represents a broad spectrum of histological le-
sions ranging from simple steatosis to steatohepatitis,
 fibrosis and cirrhosis. The natural history and prognosis 
of NAFLD seems to be determined by the severity of the
histopathological damage [1], where simple steatosis is 
associated with a benign clinical course without excess
mortality compared with the general population [1-6]. 
Non-alcoholic steatohepatitis (NASH) is defined as the

presence of steatosis plus concomitant necroinflamma-
tion [7] and it is associated with an increased risk of 
progress to fibrosis and ultimately cirrhosis with its re-
lated complications, including end-stage hepatic failure 
[4, 8, 9] and hepatocellular carcinoma [10, 11]. In several
studies, the mortality from NASH has been shown to ex-
ceed that of the general population [6], mostly due to
cardiovascular disease [5], but also due to liver-related
deaths [1].

NAFLD is closely related to obesity and type 2 
 diabetes and is considered the hepatic manifestation 
of the metabolic syndrome [12]. Recent estimates
 in dicate that the prevalence of NAFLD (assessed by
 ultrasound or magnetic resonance imaging) is approxi-
mately 20-30% in the general Western population [13, 
14], whereas the prevalence of NASH (based on biopsy 
series) is thought to be 3-5% [13]. The occurrence is 
considerably higher in the severely obese part of the 
population where the prevalence of NAFLD is reported 
to reach 91% and that of NASH 37% [15], and NAFLD 
may be the primary cause of chronic liver disease, at 
least in the Western World.

The aim of the present study was to quantify the
number of patients with NASH and to assess the progno-
sis associated with the condition in a large Danish refer-
ral centre for liver disease.

MATERIAL AND METHODS
Patient population and data collection 
Using the terms “steatosis”, “inflammation” and/or
“chronic inflammation”, we searched the archives of 
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the Department of Pathology at Hvidovre Hospital,
 Denmark, for liver biopsy specimens obtained during 
the 1976-1987-period fulfilling the histological diagnos-
tic criteria for steatohepatitis. The diagnosis of steato-
hepatitis was not established at the time, but the search 
was made possible owing to manual, retrospective regis-
tration of all histological diagnoses derived from the
 Department of Pathology since its establishment in 1976 
and until an actual computerised registration system
was established. Furthermore, all specimens classified
as “alcoholic hepatitis” were included to ensure that
no biopsies which might have been misclassified as alco-
holic in origin were missed. 

Patients were identified by the unique personal 
identification number assigned to all Danish inhabitants
and available medical records were reviewed manually
with respect to the following exclusion criteria: 1) his-
tory of excessive alcohol consumption (defined as a 
 reported daily alcohol intake of more than two units
in women and three units in men); 2) presence of acute
or chronic liver disease at baseline or during follow-
up which could have modified the index liver biopsy;
3) jejunoileal bypass surgery; 4) treatment with drugs 

associated with secondary NAFLD; 5) total parenteral
nutrition; 6) malignant disease.

Additional information concerning the study cohort 
was extracted from the Danish National Hospital
Registry and the Danish Register of Causes of Death.
All discharge diagnoses until 1 May 2008 or death were
noted, as well as the causes of death, thus allowing a 
 follow-up period of up to 32 years. 

Data were systematically collected at baseline 
(defined as time of index biopsy). Body mass index (BMI)
was calculated and defined as weight/height2 (kg/m2).
Obesity was defined as a BMI > 30 kg/m2.

The indication for the index biopsy, and history of 
diabetes, hyperlipid aemia, liver disease, malignant dis-
ease and/or other chronic medical conditions as well as 
information on drug and alcohol intake was recorded at 
baseline and again noted if present during the follow-up 
period.

The following laboratory parameters were noted at
baseline when available: serum aspartate aminotrans-
ferase,  serum lactate dehydrogenase, serum alkaline
phosphates, serum bilirubin, serum albumin, plasma 
prothrombin time, blood glucose, urine glucose, serum 
 sodium, serum potassium, serum creatinine, platelet
count, serum cholesterol, serum triglycerides and 
 hepatitis B surface antigen. Serum alanine aminotrans-
ferase was not measured systematically during the study
period.

Surviving patients were contacted and invited to
 attend a clinical follow-up visit. 

Histological assessment/liver histology
All of the original specimens were found to be in an 
 acceptable state and suitable for re-evaluation. Never-
theless, staining for fibrosis was repeated to improve
 interpretation. Two experienced hepatopathologists 
who were blinded to the patient’s clinical and bioche m-
ical data re-examined and scored the liver samples. The
histological diagnosis of steatohepatitis was defined
 according to the criteria proposed at the 2002 single
topic conference held by The American Association for
the Study of Liver Diseases [7]. In short, the diagnosis 
 requires the presence of steatosis plus (mixed) lobular 
inflammation plus hepatocellular ballooning. All biopsies 
were also assessed according to a scheme based on the 
scoring system outlined by Brunt et al [16] and Kleiner
et al [17]. 

Ethical considerations
The Danish Data Protection Agency and the Regional
 Scientific Ethics Committee approved the study (journal 
no. H-D-2007-0103). 

Trial registration: not relevant.

FIGURE 1

Number of patients and reasons for exclusion. Liver biopsy samples obtained during the 1976-1987 
period and identified through a computerized search in the pathology register at Hvidovre Hospital. 
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RESULTS
A total of 357 liver biopsies obtained in 348 patients
with the possible histological diagnosis of steatohepa-
titis were identified through the pathology register. De-
spite extensive computerised and manual searches in
the relevant hospital archives, the medical records of 
100 patients referred for liver biopsy from various other
hospitals could not be found. These patients were con-
sidered lost to follow-up and hence excluded. A total of 
230 patients were excluded based on review of hospital
records: 193 because of reported excessive alcohol con-
sumption. When reviewing registry data, one patient
was excluded due to a discharge diagnosis suggesting 
chronic alcohol abuse. After histological re-assessment
of the index biopsies, an additional three patients were 
excluded, which left 14 patients to be studied. The
number of patients and the reasons for their exclusion
are shown in Figure 1.

When reviewing registry data concerning the 100
patients excluded due to lack of hospital records, we
found sufficient grounds for excluding 72 of these pa-
tients in the information available in the national regis-
tries: 66 because of a diagnosis suggestive of alcohol
abuse. Hence, only 28 patients with possible NASH were
excluded from the study. Registry data concerning 26 of 
these patients revealed that 24 of them were dead, the 
majority due to cardiovascular disease. Three patients 
had a registered diagnosis of cirrhosis without known 
aetiology and two of them died of possible liver-related 
causes. For the remaining two patients, registry data 
were unavailable.

The median age of the studied population was 53 
years. Fasting plasma glucose levels were not systemat-
ically measured at baseline and the actual prevalence of 
diabetic patients at the onset of the study is unknown. 
Information on BMI was available in 11 of 14 patients;
in the remaining three, their physical appearance as
 described by the physician in the medical records was 
noted. Thus, 93% (13/14) of the patients were over-
weight. The median BMI was 38 kg/m2 and 69% (9/13) 
were obese. Seven of the patients were referred to liver 
biopsy because of elevated liver enzymes, five had their
biopsy performed as part of on-going obesity research
projects at the hospital [18], one was biopsied in con-
junction with abdominal surgery and one because of ab-
dominal discomfort and hepatomegaly. Table 1 shows
the clinical and biochemical characteristics of the 14 pa-
tients at baseline.

During follow-up, six patients were diagnosed with 
type 2 diabetes and thus a total of 57% (8/14) had the
diagnosis at follow-up. 79% (11/14) were diagnosed
with cardiovascular disease. At the end of the follow-up
 period, ten of the patients had died. The cause of death 
was cardiovascular in four, extra-hepatic neoplasm in 

four and in two patients the cause of death was un-
known. There were no reported liver-related deaths
in the studied population, even though one patient
 developed NASH-mediated cirrhosis. This patient was 
overweight and diabetic; she died at the age of 75 due
to cardiac failure.

The four surviving patients were contacted and
 invited to attend a clinical follow-up. One did not want 
to participate and the three others did not respond. 
Two of the non-responders had continual contact to 
Hvidovre Hospital and their medical records were re-
viewed. One patient was diagnosed with diabetes, 
 hypertension and obesity with a BMI of 35 kg/m2 during
follow-up. His liver enzymes had remained normal with 
no clinical suspicion of liver-related disease. The other
patient was similarly diagnosed with diabetes, hyperten-
sion and morbid obesity with a BMI > 55 kg/m2. This pa-
tient had a slight elevation of his alkaline phosphatases, 
but other liver function tests remained normal and no
clinical signs of liver disease had emerged. The last pa-
tient was no longer a patient at the hospital and was un-
traceable. Table 2 summarizes the findings at follow-up.

DISCUSSION
In an archive of more than 9,000 liver biopsies evaluated 
at a large referral centre for liver disease and obesity
 between 1976 and 1987, we found, contrary to expect-
ations, a low frequency of NASH. Of the 14 patients
identified, only one subsequently developed NASH-me-
diated cirrhosis and there were no liver-related deaths.
More over, the life expectancy of the studied population 
seemed comparable to that of the Danish background 
population [19]. 

There may be several explanations for the low
 occurrence of NASH.

The clinical and biochemical characteristics of the study population at baseline.

n Parameter Value Reference interval

14 Female/male, n 8/6 –

14 Age, median (range), years 53 (26-78) –

11 Body mass index, median (range), kg/m2 38 (27-56) –

13 Obesity, %a 69 –

14 Diabetes mellitus type 2, % 14.3 –

14 Aspartate aminotransferase, median (range), U/l 47 (11-103) 10-40

13 Alkaline phosphatase, median (range), U/l 283 (128-545) 80-275

14 Bilirubin, median (range), U/l 8.4 (3-17) 5-17

14 Prothrombin, median (range), U/l 1.04 (0.49-1.71) 0.70-1.30

12 Lactate dehydrogenase, median (range), U/l 387 (256-570) 200-450

13 Albumin, median (range), micromol/l 626 (531-672) 540-800

13 Platelets, median (range), × 109/l 269 (173-344) 135-400

a) Defined as body mass index > 30 kg/m2 or a clinical description of obesity in the patient record by a 
physician.

TABLE 1
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Firstly, we can exclude the possibility of patients
 actually having NASH being misclassified as simple stea-
tosis, since all patients with the histological diagnosis of 
steatosis had their biopsies re-examined as a part of pre-
vious studies derived from the unit. These 170 patients
with simple steatosis without inflammation have already
been described and analysed. They currently constitute
the largest described population with this diagnosis fol-
lowed over a lengthy period of time.

Secondly, we included biopsies originally classified 
as “alcoholic hepatitis” to ensure that no patients for-
merly misdiagnosed as “alcoholic” by the pathologist
were missed, considering that the non-alcoholic aeti-
ology of fatty liver disease was neither widely recog-
nized nor generally accepted at the time of the first 
 histological assessment.

Thirdly, thanks to the unique Danish national regis-
tries, even patients referred to the liver unit from other 
hospitals and deceased patients could be followed up.

Lastly, we made rigorous attempts to exclude 
 alcohol as an aetiological factor. Traditionally, there has
been no generally accepted level of alcohol consump-
tion that reliably distinguishes alcohol-induced hepatitis
from non-alcoholic steatohepatitis and various authors 
have advocated levels ranging from total alcohol abstin-
ence to 20-40 g ethanol/day. Furthermore, in most 
of the previous studies concerning NAFLD/NASH, the 
way in which information on alcohol consumption has 
been obtained is sparsely described. Most studies rely
solely on hospital records of patients’ self-reported 
 consumption, which may typically be underreported.
It is therefore quite possible that some patients clas-
sified as having NAFLD/NASH in previously published ar-
ticles actually had alcoholic liver disease. In the present 
study, we have attempted to reduce misclassification
by accessing additional information in the registries de-

scribed. However, as with any study with a retrospective 
design, there are also several limitations to the study,
especially the non-systematic recording of study-specific 
information in the primary medical records. Additionally, 
a number of patients had been referred from other hos-
pitals where their medical records could not be found. 
However, the supplemental registry data ensured that 
only two patients out of the total number of 348 were 
completely lost to follow-up.

The true prevalence of NASH in the general popula-
tion remains unknown. Current estimates of the preva-
lence vary depending on the methodology used and the 
population studied. Fatty infiltration of the liver can be
diagnosed through non-invasive radiological methods. 
However, in order to diagnose NASH, a liver biopsy is 
 required. Variation in the reported prevalence of NASH
could also reflect non-standardised diagnostic histo-
logical criteria given a lack of consensus on the criteria 
compromising the diagnosis over many years. Especially 
a lack of histological differentiation between simple 
 steatosis without inflammation and steatohepatitis
 characterize many previous studies. Sampling error
in connection with biopsy is another risk factor for mis-
classification, as is also inter-rater variability among
 pathologists. 

In conclusion, the present study, conducted in a 
specialised Danish referral centre, identified an unex-
pectedly low proportion of patients with NASH 25-30
years ago, and the few patients with the diagnosis
seemed to have a low risk of progression to cirrhosis and 
premature death. The discrepancy in prevalence com-
pared with other studies may be accounted for by the 
availability of complementary population registries and 
other sources of data enabling the exclusion of alcoholic
steatohepatitis patients. Other possible factors could be
regional differences in dietary composition and genetic 
variations. These issues need to be investigated further. 
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