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BACKGROUND 

Hepatitis B virus (HBV) is a hepatotropic, non-

cytopathic virus.
[1,2]

 Chronic forms of viral hepatitis B, a 

constant reservoir of this infection, do not decrease, but 

increase.
[3]

 Terrible outcomes of the disease, such as liver 

cirrhosis (LC) and hepatocellular carcinoma (HCC), pose 

a serious danger to patients with chronic hepatitis B 

(CHB), from which 20 to 35% of patients die from the 

onset of time.
[4] 

 

It is known that viral hepatitis B is a viral infection that 

affects the liver and can cause acute and chronic disease. 

About 300 million people are chronic patients infected 

with the HBV (these are patients with hepatitis B surface 

antigen for more than 6 months). Annually, about 686 

000 people die from hepatitis B infection, including LC 

and liver cancer as a result of chronic hepatitis B 

infection.
5
 According to the results of WHO research one 

out of 12 people in the world is a patient of CHB, but 

most of them do not even suspect of their disease. This 

circumstance is the result of low awareness of the 

population about the disease and the ways of its 

transmission. It has been established that annually more 

than 1 million people become ill with hepatitis B and 

20% develop LC, which in 3% leads to hepatocellular 

carcinoma (HCC) (in the absence of timely treatment 

patients die by 40-45 years). It is also known that people 

infected with HBV are 25 times higher than those who 

are not infected have a risk of developing HCC, and as 

much as 50-55% of cases of HCC is associated with 

HBV infection.
[6] 

 

A constant inflammatory chronic process in the hepatic 

cells, their continuous death and subsequent proliferation 

can lead to an increase in genetic damage, which 

increases the risk of increasing fibrotic changes in the 

liver.
[7]

 According to a number of authors Elgouhari HM, 

et al. a high level of HBV DNA is a pronounced 

predictor of progression to LC in patients with CHB at 

all stages of the pathological process. 

 

Determination of viral load of HBV in plasma or serum 

is extremely important in clinical practice. The 

quantitative determination of HBV DNA serves as the 

main criterion for evaluating the effectiveness of 

antiviral therapy. At the same time it has been 

established that certain factors of the virus and organism 

are associated with an increased risk of developing LC. 

One of the factors of the virus, affecting the outcome of 

the disease, is the concentration of the virus in the blood 

serum.  

 

The aim of this study was to determine the significance 

of high viral load as a prognostic marker of the 

development of LC. 

 

MATERIALS AND METHODS 

To determine the significance of high viral load as a 

prognostic marker of the development of LC, we 

conducted an analysis of medical records of 65 patients 

with HBV, who were on dispensary records for at least 5 

years and annually donated blood for the quantitative 

determination of HBV DNA. There were patients aged 

35-65 years, 30 men (52.7%) and 25 women (47.3%). 
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ABSTRACT  

There is no reliable information about the effect of viral load on the outcome of chronic hepatitis B. To determine 

the significance of high viral load as a prognostic marker of the development of LC, we conducted an analysis of 

medical records of 65 patients with hepatitis B virus, who were on dispensary records for at least 5 years and 

annually donated blood for the quantitative determination of HBV DNA. There were patients aged 35-65 years, 30 

men (52.7%) and 25 women (47.3%). All of them were naive patients who had not previously received antiviral 

treatment. There is a relationship between HBV DNA and the progression of chronic hepatitis B to LC. The risk of 

LC increases with the increase in viral load.  
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All of them were naive patients who had not previously 

received antiviral treatment. Detection of HBV DNA in 

plasma and determination of the viral load was carried 

out by polymerase chain reaction (PCR) using the 

Ampli-Sens HBV Monitor-FL kit (Russia) with a 

certified lower threshold of 15 IU/ml in the Reference 

Laboratory of the Research Institute of Virology. 

Evaluation of the severity of liver fibrosis and LC was 

assessed using instrumental methods (ultrasound and 

liver elastometery on the FibroScan, (France). 

 

RESULTS 

All observed patients were naive patients who had not 

previously received antiviral treatment. To conduct 

research, we divided the viral load into low, average and 

high groups. A retrospective observation of the plasma 

HBV concentration was performed. Figure shows the 

effect of viral load on the outcome of the disease. The 

initial level of HBV DNA was from 15 to 10
2
 IU/mL (20 

people), >10
2
 to 10

5
 IU/mL (23 people), from >10

5
-10

7
 

IU/mL (22 people). 

 

 
Figure: Dependence of risk of development of LC 

from viral load HBV DNA. 

 

Annually, the study of the concentration of the virus in 

the blood was performed in the patients with CHB. At 

the Research Institute of Virology, we started counting 

from the time of treatment without considering the time 

of onset of the disease. The patients did not know about 

their disease until they accidentally detected HBsAg in 

the blood and applied to the Research Institute of 

Virology. We were interested in the level of the 

circulating virus and the outcome of the disease. A year 

later the first examination of the group of patients with 

low and average viral load showed that there was no LC. 

A year later the LC was noted in 1 (4.5%) of 22 patients 

with a high concentration of the virus in the blood. After 

2 years, the LC was determined in 4.3% of cases in the 

group with an average and 9.1% with a high 

concentration of the virus. After 3, 4 and 5 years, the LC 

was diagnosed in 5%, 15%, 15% of patients with low 

virus content respectively, with an average viral load in 

8.6%, 17.4%, 21.7% of cases and with a high blood 

concentration of the virus in 18.2%, 27.3%, 31,8% of 

patients respectively. 

DISCUSSION 

The main problem of the complexity of identifying liver 

diseases is associated with the peculiarities of its 

innervation, which results in the absence of any 

complaints of the patient and the symptoms of the 

disease. Manifestations of the disease can range from a 

completely asymptomatic clinical picture or mild 

symptoms such as nausea, loss of appetite, abdominal 

discomfort and to severe clinical manifestations with 

jaundice, hepatic encephalopathy, liver failure and 

hepatic coma. Recognition of the pathology of the liver 

is difficult for specialists because of the poor clinical 

picture. The outcome of liver diseases is liver fibrosis 

and LC with the development of portal hypertension and 

hepatic-cell insufficiency. The introduction of molecular 

diagnostic methods allowed obtaining more in-depth 

information about the HBV. With PCR, it was possible 

to determine not only the phase of the biological activity 

of the virus, but also the viral load of HBV DNA in the 

blood plasma. According to authors Chen, C, 2006; 

Iloeje, U, 2006 it is proved that the level of viral load is 

the predictor of the progression of the pathological 

process in the liver of patients with CHB.
[9,10] 

 

For clinical practice it is extremely important to define 

the viral load in CHB in the blood serum. Certain factors 

of the virus and organism are associated with the 

increased risk of developing LC. One of the factors of 

the virus, affecting the outcome of the disease, is the 

concentration of the virus in the blood serum. We 

managed to establish the existence of the relationship 

between the level of HBV DNA and the progression of 

CHB to LC. Transformation to LC depended on the level 

of viral load in the blood. The results of our studies 

coincided with the 11-year-old population study in 

Taiwan, which found that the cumulative incidence of 

LC increased with the level of HBV DNA in the blood 

serum and was 4.5% in patients with HBV DNA levels 

<300 copies / ml to 36.2% in patients with a DNA level 

>10
6
 copies / ml. Moreover, the risk of developing the 

LC was not dependent on HBsAg and the level of 

ALT.
[10]

 

 

CONCLUSIONS 

Thus, the results obtained indicate that there is a 

relationship between the viral load of HBV DNA and the 

progression of chronic hepatitis B to LC, and the risk of 

LC increases with increasing virus concentration in the 

blood. A high level of HBV DNA is a predictor of the 

progression of CHB to LC. 
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