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ABSTRACT
Introduction. In recent years there have been major advances in the treatment and prevention of viral hepa-
titis, but this pathology is still a major health and socio-economic problem. The defining element for this dis-
ease is the liver fibrosis, a histological component of particular importance due to its role in the formation of 
liver lesions of cirrhosis. Thus, an essential step in the management of chronic viral hepatitis is the detection 
and measurement of liver fibrosis. Today we have invasive methods for detecting liver fibrosis, the liver punc-
ture biopsy, and non-invasive methods, which in turn are divided into serum methods and imaging methods 
(2).
Purpose of the Study. The aim of this study is to determine if transcutaneous elastography (FibroScan) is 
equally reliable in case of viral hepatitis B, as with viral hepatitis C.
Material and Method: The study comprises a total of 1,127 patients with liver disease of HBV and HCV ae-
tiology. These patients were examined using FibroScan in the period July 2009 - April 2011.
Results: Of the 1,177 patients investigated using FibroScan, 40 underwent liver biopsy as well. Of these, 82% 
have obtained same stages of liver fibrosis in these two investigations, and 18% achieved different stages of 
fibrosis in these two tests. For the patients with HCV infection, we obtained a 67.81% match of the two non-in-
vasive tests, FibroScan and FibroMax, and a 79.16% match of FibroScan compared to the Liver Biopsy. For the 
B virus, the compliance is even better, of 75% (FibroScan - FibroMax), and 80% for FibroScan - LB.
Conclusions: FibroScan is one of the non-invasive assessment methods of liver fibrosis with diagnose ac-
curacy similar to FibroMax and close to Liver Biopsy
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INTRODUCTION

Liver fibrosis plays a key role in the forma-
tion of liver lesions of liver cirrhosis. Fibrosis 
can also be seen in other liver diseases, not only 
in cirrhosis, but it is an essential component for 
this condition, distinctive for this illness. The 
immediate consequences of the fibrosis are the 
disorganization of the liver structure and the 
replacement of the functional liver tissue with 
amorphous, non-functional tissue. Screening 

and assessing liver fibrosis represents an impor-
tant milestone in the diagnosis of liver disease. 
Recent studies show that liver fibrosis, at least 
until a certain stage of evolution, can be stopped 
and eventually its regression could be achieved 
by removing the cause and stopping the fibro-
genesis. Under these conditions it is imperative 
to benefit from one or more methods of moni-
toring liver fibrosis (2).

There are several types of screening methods 
for fibrosis. The methods for early detection of 
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liver fibrosis are invasive, represented by liver 
puncture biopsy and non-invasive methods. 
Non-invasive methods are also of several types: 
serum markers (direct and indirect) and imag-
ing methods. Direct markers are rarely used in 
clinical trials, and are typically used in the fun-
damental research. Over time there has been a 
competition between the invasive and non-inva-
sive methods for diagnosing liver fibrosis. The 
main advantage of the invasive methods, repre-
sented by liver puncture  biopsy, is that it offers 
the possibility of assessing how the fibrosis it is 
distributed in the context of liver architecture. 
Moreover, the liver biopsy offers the advantage 
of diagnosing the related lesions, such as fat 
loading, iron deposits, necrosis, etc. Biopsy has 
its disadvantages, of which the most important 
are the traumatic character and representative-
ness of the fragment, taking into account that 
the best fragment is no more than 1/50,000 of 
the liver mass. Non-invasive tests are cheaper 
and, as suggested by their name, are atraumat-
ic and can be repeated whenever needed. But 
their accuracy is low in some cases, so we need 
a “consortium” of indirect tests for a true image 
on the liver fibrosis. Out of these tests, FibroScan 
has established itself as an imaging method with 
good diagnostic accuracy reported to the liver 
biopsy, considered the “gold-standard” of liver 
lesion assessment (1-3).

PURPOSE

Given that more and more patients refuse 
liver biopsy, preferring a non-invasive method, 
the purpose of this study was to determine the 
accuracy of liver fibrosis assessment using the 
transcutaneous elastography in patients with 
chronic HBV infection. In Romania, chronic HBV 
infection represents a health problem, at least 
as important as that of HCV chronic hepatitis, 
despite the existence of a method of prevention. 
The patient wants a method for assessing liver 
fibrosis, primarily non-invasive, and then at a 
low cost and high reproducibility. 

The main objectives of the study are: 
1. Testing the accuracy of FibroScan results 

in assessing liver fibrosis in patients with 
chronic HBV.

2. Comparing FibroScan results with liver bi-
opsy results and those achieved with Fi-
broMax and trying to demonstrate which 
is the best non-invasive method for liver 
fibrosis evaluation.

3. Comparing FibroScan results in patients 
with chronic HBV infection with those of 
HCV patients. 

MATERIALS AND METHODS

The study carried out is prospective. The data 

necessary for the study were taken from the ob-

servation chart of patients hospitalized in the 

Internal Medicine and Nephrology Department 

of Fundeni Clinical Institute, between July 2009 

and April 2011. A number of 1,127 patients with 

HBV and HCV viral infection were included. 

They were hospitalized in Fundeni Clinic of In-

ternal Medicine and Nephrology in the period 

July 2009 – April 2011. The inclusion criteria are 

represented by patients with viral liver disease 

(HBV, HCV) proven by virology tests and patients 

with chronic viral hepatitis with and without 

antiviral treatment. The exclusion criteria are 

represented by patients with ascites, pregnancy, 

cardiac stimulation devices and obesity.

The subjects were examined using the 

FibroScan No. 502 developed by Echosens 

(Paris, France). Data were entered into a single 

database MS Access 2010. MS Excel 2010 and 

IBM SPSS Statistics 19 were used for the graph-

ics and statistical calculations.

RESULTS

All patients were examined using FibroScan 
in the period July 2009 – April 2011. Each patient 
underwent at least one FibroScan examination, 
so the total number of elastography tests of 
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these patients is 3,750. The patients’ average 
age was 52.5 years. Of these 1,127 patients, 501 
(44.45%) were men and 626 (55.54%) were 
women, with approximately equal gender dis-
tribution. 

Of the total 1,127 patients, 351 (31.14%) 
were diagnosed with chronic HBV infection, 
with a slight predominance in women (58.97%) 
than men (41.02%) (Fig. 1). Of these, 339 pa-
tients (96.58%) were examined with FibroScan. 
For a rate of 3.41%, the examiner could not ob-
tain a result due to technical reasons: obesity, 
severe abdominal meteorism, etc. Only 72 pa-
tients (20.51%) underwent the FibroMax test. 

in fibrosis ranges F0 (19.26%), F1 (28.54%) and 
F2 (19.08%), with a slight predominance of av-
erage fibrosis, F2. However, an advanced fibro-
sis, F3 and F4 was identified in a higher percent-
age than in patients with chronic HBV (F3 and 
F4 = 14.18% = 16.63%) (Fig. 3).

Of the 1,127 subjects, 55 patients (4.88%) 
were diagnosed with HBV liver cirrhosis. Of 
these, 60% (33 subjects) were men and 40% 
(22 subjects) were women. A total of 3 patients 

Figure 2. The degrees of hepatic fibrosis in patients with 
chronic HBV

Figure 1. Gender distribution in patients

The majority of patients had F0 and F1 fibro-
sis (F0 = 35.89%, F1 = 36.75%) (Fig. 2). Average 
fibrosis was found in a much smaller percent-
age, F2 (10.82%) and very few had advanced 
degrees of fibrosis (F3 = 6.55% = 6.55% F4) 
(Fig. 2).

The comparison was made with 571 patients 
with chronic HCV (50.66%), the predominance 
of women was also noted, 65.84% (376 pa-
tients). Of the 571 patients with chronic hepati-
tis C, 15 subjects (2.62%) were unable to achieve 
a FibroScan result due to the same technical rea-
sons outlined above (obesity, severe abdominal 
meteorism). Unlike patients with HBV infection, 
roughly equal percentages were obtained in 
subjects diagnosed with chronic hepatitis HCV 

Figure 3. The degrees of hepatic fibrosis in patients with 
chronic HCV
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could not get a result in the FibroScan examina-
tion due to obesity, abdominal meteorism and 
ascites fluid. Of the patients diagnosed with HBV 
liver cirrhosis, a rate of 65,45% had F4 liver fi-
brosis values, on FibroScan examination. A per-
centage of 18.18% achieved METAVIR F3 fibro-
sis score at and no patient in the F0 range (Fig. 
4). Seven patients chose to perform both tests, 
FibroScan and FibroMax.

Regarding HCV liver cirrhosis, the number of 
patients investigated was much higher, 154 pa-
tients (13.66%). Of these, 88 subjects (57.14%) 
were women and 66 subjects (42.85%) are 
men. 370 FibroScan examinations have been 
performed in these patients. Only 5 patients had 
difficulties in obtaining a FibroScan result, and 
21 of the 154 have chosen to perform both tests, 
FibroMax and FibroScan. A rate of 84.41% F4 fi-
brosis score was diagnosed in patients with HCV 
liver cirrhosis, and no patient fell in the F0 range 
(Fig. 5).

FibroScan and FibroMax are the main non-
invasive tests for the assessment of liver fibro-
sis currently available. FibroScan was initially 
validated for the infection with hepatitis C virus, 
and has been included recently in the diagnosis 
and treatment guide of chronic HBV infection, 
and FibroMax is validated for all chronic viral 
hepatitis. Patients in this study were evaluated 
using FibroScan (1,127 patients) and FibroMax 
(187 patients). As for the HBV chronic hepatitis, 
a 75% consistency of two tests was obtained 
(similar degrees of fibrosis). A difference of only 
one degree was obtained in 9 patients, and a dif-
ference of 2 or more degrees of fibrosis was ob-
tained in 8 patients. Of the 8 patients, 5 had pre-
viously performed the FibroMax test 1-2 years 
prior to the FibroScan examination (8-10).

A 67.81% match was obtained for HCV chron-
ic hepatitis. A difference of 2 or more degrees 
was achieved in 14 patients.

For the HBV liver cirrhosis, the match ob-
tained was of 71.42%. Two patients achieved a 
higher value in FibroScan compared to Fibro-
Max, but had undergone FibroMax 1-2 years 

Figure 4. The degrees of hepatic fibrosis in patients with 
HBV liver cirrhosis

Figure 5. The degrees of hepatic fibrosis in patients with 
HCV liver cirrhosis

prior to elastography examination. The match in 
HCV cirrhotic hepatitis was 66.66%.

Compared to patients with hepatitis C virus, a 
67.81% match for of the two non-invasive tests 
FibroScan and FibroMax was obtained, and a 
79.16% match of FibroScan compared to Liver 
Biopsy (Fig. 6). For B virus, the match is even 
better than 75% (FibroScan - FibroMax), i.e. 
80% for FibroScan - LB (Fig. 7).



ROMANIAN JOURNAL OF INFECTIOUS DISEASES – VOL. XIX, NO. 3, YEAR 2016 59

liver puncture biopsy, and the replacement of 
liver puncture biopsy can be possible in the fu-
ture in this category of patients.

3. In HBV chronic hepatitis, FibroScan assess-
es with 75% accuracy compared to FibroMax, 
and 80% compared to liver puncture biopsy.

4. In the study we conducted, FibroScan 
proved to be a simple, reproducible method 
with a very low rate of errors.

Figure 6. The match of the two non-invasive assessment 
types of liver fibrosis

CONCLUSIONS

1. FibroScan is one of the non-invasive as-

sessment method for liver fibrosis with diag-

nose accuracy similar to FibroMax and close to 

Liver Biopsy.

2. In HCV chronic hepatitis, FibroScan as-

sesses liver fibrosis with 67.81% accuracy com-

pared to FibroMax and 79.16% compared to 

Figure 7. FibroScan – Liver Biopsy Match
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