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Abstract
Background: Cirrhosis represents the end stage of chronic liver disease, characterized by high mortality and morbidity.

The prevalence of liver disease is difficult to assess, given its clinical latency up to the late stage.

Objective: We aimed to assess the prevalence of unrecognized chronic liver disease and cirrhosis using surrogate indicators

from medical records of family physicians.

Methods: Medical records of 139,104 subjects, collected from 99 family physicians of the Veneto region, were used.

Persistently high transaminases were used as indicators of occult chronic liver disease; thrombocytopenia, unrelated to

haematological malignancies, was used as indicator of occult cirrhosis. Diagnosis of chronic liver disease and cirrhosis was

assessed using ICD9-CM-1997 codes.

Results: Alteration of transaminases was found in 32.7% of the subjects, and among them only one-third had an already

diagnosed liver disease. Patients with diagnosis of cirrhosis were 0.3%, while thrombocytopenia, indicator of occult

cirrhosis, was detected in 1.3% of the remaining population. Patients with overt and occult cirrhosis showed a higher

metabolic profile, with significantly higher prevalence of arterial hypertension, obesity and diabetes than the general

population.

Conclusion: A large proportion of patients with chronic liver disease is still undiagnosed. Surrogate biochemical indicators

might be useful for disease recognition.
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Introduction

Chronic liver disease and liver cirrhosis are among the
leading causes of morbidity and mortality in many
developed countries.1 Deaths from liver cirrhosis and
liver cancer have increased by more than 30% and
50%, respectively, over the past two decades.2 Liver
cirrhosis accounted for 1.2% of global disability-
adjusted life years with a nearly equal share related to
hepatitis B and C virus infections and alcohol.3

Nevertheless, the actual prevalence of cirrhosis is diffi-
cult to assess and probably higher than reported
because the course of chronic liver disease is usually
long and asymptomatic4 and, as a result, often goes
undiagnosed.5 Indeed, only 60% of patients with cir-
rhosis show signs or symptoms of liver disease, while

the remaining 40% are discovered occasionally during
routine testing or autopsy.6 Since compensated cirrho-
sis often goes undetected for extended periods, a rea-
sonable estimate of up to 1% of the population could
have histological cirrhosis.7 These data concur with
recent observations that many patients had ongoing
advanced liver disease upon their initial chronic hepa-
titis C diagnosis, which is associated with higher costs
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and diminished health benefits, despite multiple
involvements with the healthcare system over the
years, and resulting in high hospitalization and mortal-
ity rates.8 The main causes of cirrhosis are infection by
hepatitis B and C viruses, alcohol misuse, and non-
alcoholic liver disease (NAFLD) and non-alcoholic
steatohepatitis (NASH).1 NAFLD and NASH have
become major causes of liver disease in Europe in the
past few decades,5 with prevalence estimates ranging
from 25% to 45% in most studies, with a parallel
increase of obesity and diabetes.9

To date, limited studies reported reliable epidemio-
logical data of chronic liver disease and cirrhosis in the
general population. A prospective cohort study, pub-
lished 1994, reported the prevalence of chronic liver
disease in the general population of two towns in
Northern Italy.10 In this study 17.5% of the subjects
were found with persistently abnormal liver tests and
the prevalence of cirrhosis was 1%, which was higher
than expected.10 A more recent screening of French
males with no history of liver disease provided a preva-
lence of liver cirrhosis of 0.3% and of liver fibrosis of
0.7–1.4%, when assessed with non-invasive tech-
niques.11 The most common attributable cause of
liver fibrosis in this study was NAFLD associated or
not with alcohol abuse.11 In another community-based
population study, using transient elastography, liver
cirrhosis was detected in 0.7% of apparently healthy
subjects and NAFLD was the most frequent cause of
intermediate fibrosis.12,13 The analysis of recorded cir-
rhosis or portal hypertension in a UK general practice
research database revealed a 68% increase in the preva-
lence of the disease from 1993 to 2001.13

Updated epidemiological data on the prevalence of
liver disease burden in Italy are lacking, and no data on
the estimation of occult liver disease are available to
date. The purpose of the present study was to estimate
the prevalence of still-undiagnosed liver disease in the
Veneto region, in order to provide data that might help
to plan more accurate policies for primary and second-
ary liver disease prevention.

Methods

Epidemiological analysis

For the epidemiological analysis, a general practi-
tioners’ database (MilleinRete dataset), consisting of
anonymous computerized primary care records of
139,104 subjects, was used. Data contained within
this database, including diagnosis, clinical test results,
observations, prescriptions and major medical events,
were recorded through direct entry, during face-to-
face general practice appointments and also following
information received from secondary care, including

hospital letters and discharge summaries. Medical
records were stored by 99 general practitioners distrib-
uted among 86% of Veneto region districts, from
1 January 2011 to 31 December 2011. In order to
ensure a representative sample, we matched the stan-
dardized prevalence of some chronic diseases obtained
from general practitioners’ dataset with the records
available at the regional epidemiological centre data-
base (Health Search – CSD LPD), subject to various
rigorous validation procedures (VII Health Search
report, 2012) (Supplemental Figure 1) with sex and
age distribution overlapping the adult Italian general
population.

The general practitioners who contributed to the
MilleinRete database have shown higher performance
in indexing medical records than those affiliated with
the Italian Health Search database, as confirmed by the
ITOT index (0.74 vs. 0.72, respectively).

Surrogate markers of overt liver disease

ICD9-CM-1997 (International Classification of
Diseases) sanitary codes were used to identify patients
with already diagnosed acute or chronic liver disease.
Alcohol abuse was defined by ICD9 codes or with rec-
orded alcohol consumption higher than 36 g/day.
ICD9-CM-1997 codes relative to the presence of acute
and chronic hepatitis of viral or non-viral origin and of
hepatic steatosis were used (Supplemental Table 1).
Viral aetiology was defined using the positivity for
HCV-RNA, HCV antibodies or the HBsAg positivity
in the dataset. Body mass index was calculated as
weight (kg)/height (m2). Arterial hypertension and dia-
betes mellitus were diagnosed following international
validated criteria.14 Overt chronic liver disease was
defined by the combination of ICD9 codes and/or
recorded important alcohol consumption and viral
infection by hepatotropic viruses. Overt cirrhosis was
defined using ICD9-CM-1997 codes for liver cirrhosis
and its complications (Supplemental Table 1). The
Charlson Comorbidity Index15 was calculated in
the general population and in patients with diagnosis
of liver cirrhosis.

Surrogate markers for occult liver disease

As indicator of occult chronic liver disease, elevation of
transaminases more than 1.5 time normal values at
least in two occasions (with an interval of at least
1 month) was considered, in agreement with previous
studies.4,16 Taking into account that patients with
thrombocytopenia due to haematological disorders
were excluded from the analysis, thrombocytopenia
(platelet count <120,000/ml) was chosen as indicator
of occult liver cirrhosis.
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Statistical analysis

The prevalence of overt and occult chronic liver disease,
cirrhosis and its comorbidities was calculated by divid-
ing the number of affected people by the number of all
the subjects tested in the control population. The Chi
square test for categorical variables and the Student’s
t tests for continuous data were used.

Data analyses were performed with a SPSS PC stat-
istical package (SPSS, Inc., Chicago, IL). All reported
p-values are two-tailed.

Results

Among all 139,104 subjects included in the study
(female¼ 52.3%, male¼ 47.7%), 35,263 had trans-
aminase values recorded in the dataset and one-third
of these subjects had persistently elevated transamin-
ases. Among them, 4020 (11.4%) were already diag-
nosed with chronic liver disease, while 7520 (21.3%)
were not diagnosed and they were classified as patients
with occult chronic liver disease. A current diagnosis of
liver cirrhosis was present in 0.3% of the patients, while

thrombocytopenia, the surrogate indicator of occult
cirrhosis, was detected in 1.3% of the subjects.
Epidemiological characteristics of patients with overt
or occult chronic liver disease and cirrhosis in the
study population are shown in Table 1. Patients with
overt or occult chronic liver disease were similar in age
and older than the overall population, while patients
with overt or occult cirrhosis were significantly older
than patients with chronic liver disease. Patients with
overt or occult cirrhosis were more frequently male.

When comorbidities typically associated with meta-
bolic syndrome were considered, patients with overt
cirrhosis showed higher prevalence of overweight and
obesity (71.6%), diabetes mellitus type II (38.3%) and
arterial hypertension (58.1%) than the overall popula-
tion, and similar features were also observed in patients
with occult cirrhosis (Figure 1).

Discussion

Chronic liver disease is often undiagnosed, due to its
asymptomatic course, and its real prevalence is still
underestimated.17,18 Moreover, it has been shown that
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Figure 1. Prevalence of comorbidities related to metabolic syndrome. Prevalence of overweight and obesity, diabetes mellitus type II and

arterial hypertension in patients with overt and occult cirrhosis and in overall population.

Table 1. Prevalence of liver disease and epidemiological characteristics of patients included in the study.

Overt cirrhosis Occult cirrhosis Overt CLD Occult CLD Overall population

Prevalence 0.3% 1.3% 11.4% 21.3%

Age (yrs) 65.6 (�11.9) 65 (�17.1) 58.02 (15.5)a 55.5 (�18.1)a 48.9 (�19.8) b

Male/Female Ratio 1.59 1.67 1.12 c 0.90 c 0.91 c

Overt cirrhosis and overt and overt chronic liver disease (CLD) were classified by ICD9-CM-1997 codes; occult cirrhosis was defined as platelet count

<120,000 m/l; occult chronic liver disease (CLD) was defined as transaminases above 1.5 normal values.
aOvert and occult CLD vs. overt and occult cirrhosis: p< 0.0001. bOverall population vs. occult and overt CLD and cirrhosis: p< 0.0001. cOverall population,

overt and occult CLD vs. occult and overt cirrhosis: p< 0.0001. Data are shown as percentage or mean (� SD).

Martini et al. 3



at least 50% of patients with chronic liver disease are
not aware of their status, and therefore they cannot
receive appropriate treatment.18 For these reasons med-
ical records stored by general practitioners might be a
useful tool to achieve real-life data of the general
population.13

In this study we have compared, for the first time,
the prevalence of patients with overt diagnosis of
chronic liver disease and cirrhosis with the estimated
prevalence of patients with not yet recognized liver
disease, using surrogate indicators from a general prac-
titioners’ dataset of a large general population. Our
findings have shown that the burden of chronic liver
disease is at least two times higher than that currently
recorded, and the difference between the real and the
estimated diagnosis of liver cirrhosis is even higher.

According to our data, among subjects with rec-
orded transaminases, 65% of the patients with elevated
transaminases did not have a recorded diagnosis of
liver disease. This finding is well in keeping with
Clark et al., who showed that elevation of aminotrans-
ferases was unexplained in the majority (69%) of
apparently healthy subjects.16 This surrogate marker,
despite its limitations, has been tested in previous stu-
dies, showing very high sensitivity and specificity to
identify patients with chronic liver disease.4,16

Moreover, in the study of Pendino et al.,4 more than
two-thirds of the subjects with initial alteration of
transaminases showed a persistent alteration at the
second assessment, undertaken at a range of 3–36
weeks after the first screening. In our study, although
we cannot exclude causes other than chronic liver
diseases, such as simple infection with hepatic involve-
ment, this surrogate marker was sufficient to define a
population of subjects with epidemiological character-
istics similar to that of the patients with overt chronic
liver disease.

In relation to the prevalence of occult liver cirrhosis,
we assumed that thrombocytopenia was an indicator of
occult liver cirrhosis, taking into account that patients
with thrombocytopenia due to haematological dis-
orders were excluded from the analysis. This criterion
was selected for two main reasons: (a) platelet count is
one of the parameters more frequently measured in
routine blood tests, and (b) thrombocytopenia occurs
frequently in advanced stages of chronic liver disease as
a result of portal hypertension,19 as confirmed in a
recent work showing that thrombocytopenia was pre-
sent in 73% of the patients with cirrhosis.20 Using this
approach, we found a prevalence that was four-fold
higher than that of currently recorded cirrhosis.
Prevalence of overt and occult cirrhosis detected in
our study was comparable with previous reports.7,10-12

In addition, patients with overt and occult cirrhosis had

a similar epidemiological profile, since age and sex dis-
tribution were almost identical.

This finding has important health and social impli-
cations for three main reasons: (a) liver cirrhosis has a
deep negative impact on survival and quality of life; (b)
we are dealing mainly with males still of working age;
(c) liver cirrhosis is often associated with comorbidities
with a consequent higher need of care.15

Looking at the potential aetiology, in patients with
occult cirrhosis as well as in those with overt cirrhosis,
we found a higher prevalence of diabetes, arterial
hypertension and obesity than that detected in the over-
all population. In agreement with these findings, in a
recent large study a strong relationship was reported
between liver fibrosis and metabolic comorbidities.21

Our study has some methodological limitations,
such as: (a) its retrospective nature, (b) thus use of a
pre-existing dataset where only 25% of the subjects had
transaminase values recorded in their medical records,
and (c) the need to confirm the accuracy of our bio-
chemical approach to detect still unrecognized chronic
liver disease and cirrhosis by more accurate biochem-
ical profiles and by imaging techniques. Nevertheless,
the strengths of this study encompass: (a) the use of
already available data on a large number of subjects,
not requiring additional tests for the patients and costs
for the health care system, (b) the reproducibility of the
obtained data, compared with previous studies,21 and
(c) the easy feasibility of the approach that, however,
requires close collaboration between the general practi-
tioner and the hepatologist.

In conclusion, this study demonstrates that a large
proportion of patients with chronic liver disease is still
undiagnosed. Surrogate biochemical indicators might
be useful for liver disease recognition in apparently
healthy subjects that could benefit from the correction
of identified risk factors and from suitable treatment
strategies, when indicated.
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