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SUMMARY
Background: Cirrhosis of the liver is the end stage of 
chronic liver disease. Among the many liver disorders that 
can lead to cirrhosis, some progress rapidly (years) and 
others more slowly (decades). In Germany, cirrhosis is 
often a consequence of fatty liver disease due to alcohol-
ism or other causes, but can also be caused by hepatitis B 
and hepatitis C. Cirrhosis is more common in overweight 
persons and smokers. The underlying causes of cirrhosis 
determine its rate of progression and are the focus of pre-
ventive efforts and treatment. The prevalence of cirrhosis 
in Germany is rising; it now ranks among the top 20 
causes of death in the country. 

Methods: This article is based on a selective review of per-
tinent literature, including reviews and current guidelines.

Results: Strictly speaking, cirrhosis is a pathological diag-
nosis; it is, nevertheless, usually diagnosed clinically, by 
history, physical examination (e.g., cutaneous signs of liver 
disease), ancillary testing (e.g., ultrasonography, transient 
elastography) and laboratory analyses (e,g., APRI, which is 
the quotient of the GOT concentration and the platelet 
count). There are no laboratory cutoff values for the diag-
nosis of cirrhosis. Early detection of chronic liver disease, 
followed by individually tailored, risk-adapted treatment, is 
the best way to prevent it. Esophagogastroduodenoscopy 
can be performed early on to assess the risk of variceal 
bleeding. In most patients, the progression of fibrosis can 
be averted by early detection and appropriate treatment. 

Conclusion: Screening for chronic liver disease should 
 include history and physical examination, serum trans -
aminase measurement, upper abdominal ultrasonography, 
and, in some cases, transient elastography. 
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C irrhosis is the final stage attained by various 
chronic liver diseases after years or decades of 

slow progression. There are, however, ways to prevent 
cirrhosis, because the diseases that most commonly lead 
to it progress slowly, and measures are available to pre-
vent and treat them. Moreover, most cases of hepato -
cellular carcinoma (HCC) arise in a cirrhotic liver, so 
cirrhosis prevention is, in fact, also HCC prevention 
(Figure 1). The risk of developing HCC depends on the 
underlying disease: It is low, for example, when the 
underlying disease is autoimmune hepatitis (2.9% in 10 
years) (1), and high when the underlying disease is 
chronic hepatitis B with a viral burden greater than 107 

copies/mL (19.8% in 13 years) (2). Aside from chronic 
viral hepatitis, fatty liver disease due to any of the very 
common underlying disorders (obesity, diabetes, alco-
hol abuse) commonly progresses to cirrhosis and thus 
merits both specialized medical treatment and close fol-
low-up by the primary-care physician.

This article, based on a selective review of the litera-
ture, deals with approaches to cirrhosis prevention that 
involve the proper diagnostic work-up for early detec-
tion of chronic liver disease, followed by risk-adapted 
treatment.

The etiology of cirrhosis 
Cirrhosis can arise in consequence of an exogenous/
toxic, infectious, toxic/allergic, immunopathological/
autoimmune, or vascular process or an inborn error of 
metabolism (Figure 2). The commonest causes of cirrho-
sis in Germany are alcoholic and non-alcoholic fatty 
liver disease and viral hepatitis (B or C). Among these 
causes, the most common of all is alcoholic fatty liver 
disease, which caused 8619 deaths in Germany (8.9 
deaths per 100 000 population) in 2009 and thus ranks 
among the country’s top 20 causes of death (3). Cirrhosis 
is rising in importance as a public health problem: the 
number of deaths from cirrhosis per 100 000 population 
doubled from 5 in 1980 to 9.9 in 2005 (3). 

Autopsy studies have revealed fatty liver disease in 
70% of overweight persons and in 35% of persons of 
normal weight. They have also revealed cirrhosis in 
18.5% of overweight diabetics (4). 

0.5% of the German population are chronically in-
fected with the hepatitis B virus, and 0.5% with the 
hepatitis C virus (5). Cirrhosis and HCC due to chronic 
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hepatitis C are among the main indications for liver 
transplantation in Western industrialized countries. 
From 1988 to 2010, viral hepatitis was the underlying 
cause of liver disease in 39% of liver transplant recipi-
ents—hepatitis B in one-third of cases, and hepatitis C 
in two-thirds (e1). 

The diagnosis of liver cirrhosis
Cirrhosis is histologically characterized by fibrous 
septa between the portal fields; it comes in micro- and 
macronodular forms (6, 7). The condition is diagnosed 
by its characteristic findings on clinical examination, 
laboratory tests, and ancillary studies. 

The typical findings in cirrhosis include 
● cutaneous signs of liver disease, 
● a firm liver on palpation, and
●  certain risk constellations such as:  

– metabolic syndrome  
– heavy alcohol consumption 
– exposure to hepatotoxic substances  
– use of hepatotoxic medications (6, 7). 

The early signs of cirrhosis in B-ultrasonography in-
clude inhomogeneity of the hepatic tissue, irregularity 
of the hepatic surface, or enlargement of the caudate 
lobe. Portal hypertension leads to splenomegaly.

In advanced liver disease approaching the stage of 
cirrhosis, thrombocytopenia is seen, along with im-
paired hepatic biosynthesis (as shown by, e.g., low 
 concentration of albumin and cholinesterase and an 
elevation of the international normalized ratio [INR]) 
and impairment of the detoxifying function of the liver 
(as shown by, e.g., elevated bilirubin concentration). 
The transaminase concentrations are generally in the 
normal range or only mildly elevated (6, 7). There is no 

well-defined threshold value of any laboratory test that 
can be used to determine when screening for cirrhosis 
should be performed.

Ancillary studies include upper abdominal ultra -
sonography and gastroscopy. Esophagogastroduo -
denoscopy (EGD) can be used to demonstrate eso -
phageal varices, and to assess the risk that they will 
bleed; it should be performed whenever cirrhosis is 
 initially diagnosed or suspected (6, 7).

Liver biopsy is unnecessary, or even contraindicated, 
if the diagnosis of cirrhosis has been clearly established 
from the clinical findings and imaging studies (e.g., 
evidence of decompensation, with ascites and impaired 
hepatic biosynthesis).

Liver biopsy is indicated if the etiology of liver dis-
ease is unclear, or if its stage cannot be determined 
from the findings of the tests mentioned above. In cases 
of suspected cirrhosis, transcutaneous liver biopsy is 
indicated if the clinical findings leave the diagnosis in 
doubt or if the biopsy is expected to yield information 
about the cause of cirrhosis that will affect the choice of 
treatment (8). To enable the reliable staging of hepatic 
fibrosis, the punch cylinders used for liver biopsy 
should be at least 15 mm long, and at least 10 portal 
fields should be examined per sectional level (9).

It should be borne in mind that, once hepatic disease 
has reached the stage of cirrhosis, histological determi-
nation of the original underlying etiology may be diffi-
cult or impossible.

Noninvasive diagnostic evaluation of cirrhosis
A number of laboratory and ultrasound-based 
methods have been developed recently for the non -
invasive diagnostic evaluation of cirrhosis. These 
noninvasive methods often obviate the need for liver 
biopsy when the only question to be answered is the 
stage of fibrosis; nonetheless, the information they 
provide must always be considered in the light of the 
accompanying clinical findings (10).

Laboratory-based methods for estimating the ex-
tent of hepatic fibrosis can be divided into those 
based on routine liver function tests (11–15, e2) and 
those based on particular laboratory values that are 
associated with fibrosis, such as the hyaluronic acid 
concentration (16). The AST-to-platelet ratio index 
(APRI) is easily calculated as the quotient of the AST 
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FIGURE 1 The course of chronic liver disease:  
Worsening hepatic fibrosis leads to cirrhosis, which can become 
 decompensated and lead, in turn, to hepatocellular carcinoma. 
Timely intervention can prevent progression to the next disease 
stage. In particular, it can prevent hepatocellular carcinoma. 
 Appropriate treatment can bring about the regression of disease 
from a worse stage to a better one. Even cirrhosis can regress, but 
hepatocellular carcinoma cannot.
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(GOT) and the platelet count and serves as a screen-
ing index for advanced fibrosis and cirrhosis (17). 

The diagnostic evaluation of cirrhosis with ultra-
sonography is based on the direct relation between 
the extent of fibrosis and the ultrasonographically 
 determined degree of liver stiffness. Transient elas-
tography and the acoustic radiation force impulse 
(ARFI) technique are now well-established methods 
for the staging of fibrosis in various liver diseases 
(Figures 3, e1, e2) (18, 19). These two techniques 
can be performed repeatedly on an outpatient basis, 
and they can also be combined (10). 

Techniques for the measurement of liver stiffness 
and laboratory indices of hepatic fibrosis enable 
longitudinal assessment of the progression and re-
gression of fibrosis in patients with chronic liver dis-
ease. Although ultrasonography can rule cirrhosis in 
or out in over 90% of cases (18, 19), its findings are 
less than 100% specific because of occasional in -
correct measurements and false-positive findings 
(Table). There may be difficulty in interpreting 
 values that do not cross the necessary thresholds for 
ruling advanced fibrosis, or cirrhosis, in or out; in 
such situations, the temporal course of the variable in 
question is its clinically relevant feature. It should 
also be borne in mind that the diagnostic threshold 
values vary depending on the underlying etiology of 
liver disease (20).

Individual risk stratification for the 
 development of cirrhosis
The course by which cirrhosis develops from a chronic 
liver disease is not linear; rather, it is modulated by the 
influence of various disease-specific, host-specific, and 
environmental factors. Knowledge of these factors en-
ables individual risk stratification, which, in turn, 
serves as the basis for personalized treatment.

In non-alcoholic fatty liver disease, the risk of pro-
gression of fibrosis can be estimated from the findings 
of an initial biopsy. If marked inflammatory changes 
are found, the predicted time to the development of 
 advanced fibrosis is only 4.2 years; in the absence of in-
flammatory changes, the predicted time to the develop-
ment of cirrhosis is more than 13 years. 15% to 20% of 
persons with non-alcoholic fatty liver disease develop 
significant fibrosis within a decade (21). If the patient 
declines a liver biopsy, the presence of cirrhosis can be 
assessed by ultrasonography instead. 

Genetic modulation of the progression of chronic 
liver disease is illustrated by the role of the patatin-like 
phospholipase-domain-containing gene 3 (PNPLA-3, 
adiponutrin) in nutritional-toxic liver disease, i.e., alco-
holic and non-alcoholic fatty liver disease. Poly -
morphisms in this gene are associated both with sus-
ceptibility to fatty liver diseases and with the risk of 
progression, including progression to HCC (22, 23).

In chronic hepatitis C, progression to cirrhosis de -
pends mainly on the patient’s age and level of alcohol 
consumption. In the absence of appropriate treatment, 
chronic hepatitis C progresses slowly in young patients, 
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Figure 3: Macroscopic pathology of liver cirrhosis 

 Ph
ot

og
ra

ph
: P

ro
f. 

C.
 W

itt
ek

in
d,

 In
st

itu
te

 o
f P

at
ho

lo
gy

, U
ni

ve
rs

ity
 o

f L
ei

pz
ig

Deutsches Ärzteblatt International | Dtsch Arztebl Int 2013; 110(6): 85−91 87

M E D I C I N E



but the risk of advanced fibrosis and cirrhosis rises 
rapidly from age 40 onward. If the patient also drinks 
alcohol to excess, the risk of progression is multiplied 
by a further factor. Thus, patients with chronic hepatitis 
C should receive timely treatment to prevent progres-
sion to cirrhosis (24). In chronic hepatitis B, the risk of 
cirrhosis depends to a large extent on the burden of 
viral infection (i.e., the amount of HBV-DNA in the 
serum): the disease is most likely to progress when the 
viral burden exceeds 2000 IU/mL. According to current 
guidelines, this variable plays a major role in the deci-
sion whether to initiate antiviral treatment (25, 26). 

Preventing cirrhosis by early diagnosis of 
chronic liver disease 
Cirrhosis is the end stage of chronic liver diseases that 
progress over years or decades. It can thus be prevented 
by appropriate screening for chronic liver diseases so 
that they can be treated in time (Figure 4). 

Chronic liver diseases do not usually cause any 
symptoms. Measuring the serum concentrations of al-
anine aminotransferase (ALT—an indicator of hepatic 
inflammation) and gamma-glutamyl transferase 
(GGT—an indicator of cholestasis and impaired 
 hepatic metabolism) is indicated as a screening 
measure for patients initially presenting to a primary-
care physician, even if asymptomatic. The physician 
should also inquire into all the main risk factors for 
chronic liver disease, including the components of 
metabolic syndrome as precipitants of non-alcoholic 
fatty liver disease, the use of harmful substances (e.g., 
alcohol), the prolonged ingestion of hepatotoxic medi-
cations, and risk factors for parenterally transmitted 
viral hepatitis. Patients who engage in behavior that 
puts them at risk for chronic liver disease are often not 

aware of the fact, and subtle clinical manifestations are 
easily overlooked by physicians as well. As a result, 
44% of patients initially presenting to a specialized gas-
troenterological clinic already have liver cirrhosis (e3).

10% to 25% of adults in Germany have an elevated 
serum ALT concentration. High transaminase levels are 
usually a sign of clinically relevant liver disease (27) 
and are associated with significantly increased mortal-
ity from liver disease (hazard ratio 8.2, 95% confidence 
interval 2.1–31.9) (28). A serum GGT concentration 
above 67 IU/L is an early indicator of an elevated risk 
of occupational disability (29).

Whenever possible, patients should not only have 
their transaminases measured, but should also undergo 
upper abdominal ultrasonography. A study from the 
German state of Mecklenburg–West Pomerania showed 
that an elevation of the GGT concentration in men was 
associated with an increase in mortality by a factor of 
1.49; if ultrasonography revealed a fatty liver as well, 
mortality was increased by a factor of 1.98 (30).

If the screening tests point to liver disease, a further 
diagnostic algorithm may be applied to determine the 
specific type of disease that is present (Table).

Wherever special ultrasonographic techniques such 
as transient elastography are available, they can be used 
as additional tests to screen for liver disease and moni-
tor its course. Liver stiffness greater than 8 kPa implies 
that chronic liver disease is present, even if the patient 
feels well and has normal liver function tests (31).

Pathological findings in transaminase screening or 
ultrasonography imply that an etiological diagnostic 
 algorithm should be applied (7) and that the patient 
should be referred to a gastroenterologist or hepa -
tologist if indicated. A study from the USA revealed 
that only 21% of patients for whom liver transplantation 

TABLE

Diagnostic algorithm for chronic liver disease

ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase; AP, alkaline phosphatase; 
HBsAg, hepatitis B surface antigen; anti-HCV, anti-hepatitis-C antibodies; ANA, antinuclear antibodies; 

SMA, smooth-muscle antibodies; LKM, liver/kidney microsome antibodies; 
SLA, antibodies against soluble liver antigen; 

p-ANCA, perinuclear anti-neutrophil cytoplasmic antibodies; AMA, anti-mitochondrial antibodies; 
HFE, the “high-iron” gene responsible for hereditary hemochromatosis; MRCP, magnetic resonance cholangiopancreatography; 

ERC, endoscopic retrograde cholangiography; PSC, primary sclerosing cholangiitis

Screening measures

History (identification of risk 
constellations)

Physical examination

Serum ALT and GGT

Ultrasonography 

Step 1:
General laboratory testing

ALT, AST, GGT, AP, bilirubin

Complete blood count,  
platelet count, routine  
coagulation  studies

Total protein, albumin,  
serum electrophoresis

Cholesterol, triglycerides,  
glucose

Step 2:
Specific laboratory testing

Hepatitis serology
(HBsAg, anti-HCV)

Autoantibody testing
(ANA, SMA, LKM, SLA,  
p-ANCA, AMA)

Quantitative immunoglobulins
(IgA, IgG, IgM)

Ferritin, transferrin saturation, 
iron

Step 3:
Molecular and invasive 
 studies

Ceruloplasmin, copper in 
24-hour urine sample, genetic 
testing for Wilson disease

HFE mutation

A1-antitrypsin genotype (PIZZ)

Liver biopsy, MRCP, ERC (for 
suspected PSC)
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might have been an option were actually referred to a 
center where they could be evaluated for it, and only 
8% of such patients were treated by specialists in 
 addition to their family physician (e4). Meanwhile, it 
has been found that gastroenterologists in private 
 practice treat mainly patients with newly diagnosed 
hepa titis C, while highly prevalent conditions such as 
non- alcoholic or alcoholic fatty liver disease account 
for only 8% to 9% of their caseload (Figure 5). The 
latter conditions actually confer a much higher risk of 
cirrhosis than hepatitis C does (Figure 6) (32). Among 
 patients with cirrhosis who develop hepatocellular 
 carcinoma, 29% were not treated by a gastroenterologist, 
hepatologist, or oncologist before the carcinoma was 
diagnosed, and 21% are not treated by a specialist of 
any of these types afterward, either (e5).

Preventing cirrhosis by treating  
chronic liver disease 
It is advisable for a specialist (gastroenterologist or 
 hepatologist) to be involved in the care of the patient at 
an early stage and to assist in the development of an 
 appropriate treatment plan, because
● chronic liver diseases progress slowly, and 
● their timely diagnosis and treatment can prevent 

both cirrhosis and hepatocellular carcinoma.
Treatment of the underlying disease can often halt or 

even reverse the progression of early-stage cirrhosis. 
Some examples of beneficial treatment approaches are: 

● antiviral therapy in cirrhosis due to hepatitis B or 
C (24, 25, 33);

● immune suppression in autoimmune hepatitis (1);
● treatment of iron overload in hemochromatosis 

and copper overload in Wilson disease (34, 35);
● abstinence from alcohol in alcoholic cirrhosis 

(36). 
Clearly, the etiology of cirrhosis in any particular 

case is highly relevant to the prognosis. Thus, appropri-
ate screening should be performed (37). Mathematical 
models reveal that screening followed by treatment 
with highly potent HBV polymerase inhibitors (enteca-
vir or tenofovir) is cost-effective, even in countries with 
a low prevalence of hepatitis B (0.3%-0.4%, as in 

Screening for chronic liver disease
History

Liver function tests
Upper abdominal ultrasonography

Transient elastography

Specific diagnostic testing
Identification of the etiology of chronic liver disease

Suspicion of chronic liver disease

Risk-factor assessment: individual risk of disease progression
Etiology of chronic liver disease

Stage of chronic liver disease
Host factors (e.g., accompanying illnesses, genetic predisposition)

Environmental factors (e.g., alcohol, medications)
Treatment options

Monitoring
Follow-up laboratory testing
Follow-up ultrasonography

Repeated transient elastography
Treatment

Personalized treatment plan

Diagnosis

FIGURE 4

Prevention of liver cirrhosis
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Relative frequency of newly diagnosed liver diseases  
in gastroenterological private practice in the USA (32)
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 Germany) (38). These medications can not only halt the 
progression of hepatitis B, but actually reverse it in 
74% of cases; they can reconvert clinically decompen-
sated to compensated cirrhosis (e6). Thus, cirrhosis 
need no longer be regarded as the irreversible end stage 
of chronic liver disease, but rather as one stage in a 
 dynamic process whose further course (progression or 
 reversion of fibrosis) depends on the provision of ap-
propriate treatment and the avoidance of further harm-
ful influences. Alongside abstinence from alcohol, all 
persons with chronic liver disease should abstain from 
smoking, which can also promote the progression of 
 fibrosis (39). On the other hand, the consumption of 
two or more cups of coffee daily is associated with 
slower progression of fibrosis (40).

Conclusion
Screening for chronic liver disease can be performed 
inexpensively and easily with clinical history-taking, 
measurement of transaminase concentrations, upper ab-
dominal ultrasonography, and transient elastography 
(where available). Abnormal findings should prompt 
specific diagnostic testing to determine the etiology of 
the underlying disease. In most patients, the dynamic 
process of progressive fibrosis, which could ultimately 
lead to cirrhosis, can be interrupted by the timely recog-
nition of the risk, followed by appropriate treatment. 
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eFigure 1: Transient elastography in cirrhosis: the measured liver stiffness of 69.1 kPa implies cirrhosis, while the 
CAP value of 275 dB/m implies steatosis of one-third to two-thirds of the hepatocytes

eFigure 2: ARFI ultrasonography in cirrhosis: the measured value of 3.82 m/s implies cirrhosis
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