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Abstract

Objective: To investigate the relationship between hepatitis B virus (HBV) genotypes and hepatitis B early antigen
(HBeAg) as well as the hepatitis C antibody, alanine aminotransferase (ALT) levels and liver inflammation and
damage in chronic patients of hepatitis B.

Methods: The study was conducted at the Department of Microbiology, Istanbul University, Istanbul, Turkey,
between June 2002 and February 2003. Randomly selected 63 patients of chronic hepatitis B represented the
study population. Biochemical and virological activities, and histopathological stages were determined in all the
patients. All serum samples were investigated for the presence of hepatitis B virus DNA by nested polymerase
chain reaction (PCR). The product of the reaction was sequenced by using Long Read Tower automated DNA
sequencer. Clinical characteristics and laboratory features of the patients were compared using Mann-Whitney
Rank Sum test, Kruskal Wallis test and Chi Square test for statistical analysis.

Results: Genotype D was the only type found in all patients. Of the 63 patients studied, 16 (25.4%) tested positive
for HBeAg. Hepatitis B antigen-negative patients were more elderly than those who were positive (p<0.05). The
degree of hepatic inflammation, fibrosis stage and alanine aminotransferase levels were similar in both the groups
(p>0.05). Liver cirrhosis was present in 2 (4%) of the patients in the negative group. In terms of gender, the serum
alanine aminotransferase levels were significantly higher in male patients than in females (p<0.05).

Conclusion: There was no relationship between the genotype of the patients and their response to the therapy
since there was only one genotype detected in the study. The results showed that the hepatitis e antibody-
negativity was not associated with good prognosis, while less necrotic activity, and alanine aminotransferase
levels were not correlated with the severity of the disease.
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Introduction

Chronic hepatitis is considered an important health
problem due to the fact that it can cause serious hepatic
diseases such as cirrhosis and hepatocellular carcinoma
(HCC).! Patients with significant hepatic inflamation and
fibrosis are at the highest risk of these complications.2 The
clinical course of HBV infection depends on many factors,
including age at infection, level of ALT, and genetic variability
of the virus; such as influencing the expression of viral
antigens.3# Eight HBV genotypes have been defined from A
to H according to their S gene part.>7 Recently, however,
HBV genotype I has also been described in northwestern
China.8 HBV displays diverse genotypic distribution in
different geographical parts in the world. For example, the
frequency of genotype D is higher in the Mediterranecan
region, India and Southern Europe.’-

The outcome of infection depends on many factors. In
recent years, the impact of the variability of the virus on the
clinical course of disease has been investigated. However, the
effect of HBV genotypes on clinical course and response of
the chronic HBV infection patients is stil not well defined.
Previous studies have reported that the difference in genotype
may be associated with the clinical course.3.10.11

In this study, we investigated the HBV genotype
distribution in HBV strains obtained from HBV chronic
patients and its correlation with clinical and histopathological
features.

Patients and Methods

The study population consisted of 63 chronically
infected HBV patients who were randomly selected at the
Department of Microbiology, Istanbul University, Istanbul,
Turkey between June 2002 - February 2003. Informed consent
was obtained from all patients. Liver biopsy samples of the
patients were examined at the Department of Pathology for
histological activity indexes (HAI) and fibrosis stages were
evaluated according to Knodell.12 HAI was assessed as mild
activity (A1), moderate to severe activity (A2); and fibrosis
stages were evaluated as stage 1,2,3 and 4, respectively.
HBsAg, HBeAg and anti-HBe statuses were determined by
enzyme immunassay (Organon Teknika BV, Boxtel,
Netherlands) in all serum samples. HBV-DNA level was
determined by Digine Hybride Capture System (Beltsville
USA; sensitivity limit 5 pg/ml). HBV-DNA was extracted
from serum samples by using the silica method. First, 50 pl
extract was obtained from 100 pl serum.!3 The S gene was
amplified by PCR on 5ul extracted DNA with S gene-specific
primers: HBVF1; 5-YCCTGCTGGTGGCTCCAGT TC-3,
HBVR2; 5-AAGCCANCAYTG GGGGAAAGC-3.45ul
reaction mix was made with 0.25 pl Taqg DNA polymerase.
Amplification was performed for 30 cycles with denaturation
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at 94°C for 20 sec, annealing at 50°C for 45 sec and elongation
at 72°C for 60 sec. Samples negative in first-round PCR were
further amplified with nested PCR for 30 cycles in the
sameprofile:HBVF2;5-CTAGACTCGTGGTGGACTTCTC-
3,HBVR2;5-AAGCCANACAYTGGGGGAAAG C-3. Then,
5ul of the PCR product was analysed by electrophoresis in 1%
agarose gels, stained with ethidium bromide and visualised
under ultraviolet light. In order to avoid contamination, a
maximum physical separation between the pre- and post-
amplification steps was done. The PCR products were purified
before sequencing by using the High Pure PCR Product
Purification Kit (Roche, Germany) and then denaturation was
applied. The PCR products were sequenced in both directions
using the Cy5/5.5 Dye Primer kit (Visible Genetics, Inc.,
Toronto, Canada) on a Long Read Tower automated DNA
sequencer (Visible Genetics, Inc.) according to the
manufacturer's instructions. The sequencing primers were
labelled upstream and downstream PCR primers. Visible
Genetics computer software was used to align the forward and
reverse sequences to ensure reliability of generated sequences
and resolve possible ambiguous nucleotides on a Long Read
Tower automated DNA sequencer (Visible Genetics, Inc.).
The nucleotide sequences were aligned using the Clustal X
programme. Distances between pairs of sequences were
calculated by using the DNADIST module in Phylogeny
Inference Package (PHYLIP) version 3.572 (J. Felstein,
Department of Genetics, University of Washington, Seattle,
WA, USA). PHYLIP was used to construct phylogenetic trees
by means of the neighbour-joining method (Saitou, 1987). The
obtained HBV sequences were alligned with reference
nucleotide sequences from Genbank. In order to assess the
robustness of the groupings obtained, a bootstrap neighbour-
joining analysis with 1,000 replications was also performed
using Molecular Evolutionary Genetics Analysis (MEGA)
version 2.1 (Bioinformatics).

After statistical analysis, baseline information was
summarised as mean + SD for continuous variables, and
frequencies for discreate variables. HBeAg prevalence, liver
inflamation and damage, ALT level, age and gender was
compared for statistical significance using the Mann-Whitney
Rank Sum test, Kruskal Wallis test and Chi-Square test.

The study was approved by the Ethical Committee of
Istanbul University Groups.

Results

The study included 63 patients with chronic hepatitis B
infection. There were 50 (79.3%) males and 13 (30.7%)
females. The mean age was 36.2+10.2 years. After
demographics, clinical characteristics and laboratory features
of the patients (Table) were noted, no significant difference
was detected according to gender in age distribution (p>0.05).
Phylogenetic analysis based on the HBV-S gene revealed that
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Table: Characteristics of Patients with Chronic Hepatitis B(n: 63).

HBeAg+ (n:16) anti-HBe + (n:47)

Age (year)* 30.3+10.2 387+9.4
Gender(E/M) 13 50
ALT (IU/mL)* 78.8+107.9 86.2 £ 131.9
HAI

Al(mild) 10 30

A2 (moderatetsevere) 6 17
Fibrosis stages

F1(mild) 6 16
F2( moderate) 7 20

F3 (severe) 3 9
F4(cirrhosis) 0 2

*mean + standard deviation.

F: Female, M: male, ALT: alanine aminotransferase, HBeAg: hepatitis B e antigen,
anti-HBe: hepatitis B e antibody, HAI: Histology Activity Index,, F: Fibrosis stage,
TU: ?nternational Unit, mL: milliliter, +: positive.

Figure-1: Phylogenetic tree analysis in the S region of the HBV genome.

all the 63 patients were infected with HBV genotype D
(Figure-1).

Genotype D was also the only type found in both
HBeAg positive and negative patients, independently of ALT
levels, histopathological stage, age and gender. The
relationship between genotype D with gender, age and clinical
features could not be determined since all of the patients in the
study had the same genotype.

Of all the patients,16 (25.4%) were HBeAg positive,
while 47 (74.6%) were negative. The mean age was
significantly higher in the latter group (38.749.4 years)
compared to the former (30.3+10.2 years, p<0.05).

No significant differences were observed between the
HbeAg status and the clinical parameter as ALT levels, HAIinfl
scores, HAIfibr stages and gender in either group (p>0.05).
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Figure-2: Distribution of fibrosis scores on liver biopsies in chronic hepatitis B
patients.

Al: histology activity index-mild, A2: histology activity index-moderatetsevere,

F: fibrosis stage (F1: mild, F2: moderate, F3: severe, F4: cirrhosis).

Serum ALT levels were significantly higher in male
patients (median:86, range: 13-547, p<0.05) than in females
(median:62, range:11-157). No statistically significant
difference was found between ALT levels and other
parameters in both groups like HBeAg positivity, HAlinfl
scores, HAIfibr stages and age.

The prevalence of A1 inflammation was higher in both
groups compared to the prevalence of A2 inflammation
(p>0.05).

None of the patients in the HBeAg positives had stage
F4 fibrosis, but 2 (4%) patients had cirrhosis in the HBeAg
negativies. The stage F2 fibrosis was the commonest finding
in both groups.

The results of liver biopsies of the patients showed a
similar trend that was comparable to the grades of
inflammation and degrees of fibrosis. In general, with increase
of inflammatory activity, the degree of fibrosis also rose,
except for F2 (Figure-2). No patient with F4 fibrosis had A1l
inflammation.

Discussion

The geographical distribution of HBV genotypes
differs in patients infected with HBV.5-7.14 In this study, the
only genotype determined was genotype D which was present
in all the patients. Genotype D is particularly prevalent in
countries in the Middle East, Mediterranean region and
Central Asia.”? Studies from Turkey have also reported the
most prevelant genotype to be genotype D.14-16 Our results
also correlate with all other Turkish studies. This is an
important finding because, in Europe, most HBV infections
are genotype A and D, and the likelihood of developing
chronic liver disease is significantly higher in genotype A
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carriers compared to those with genotype D.14

Several studies have reported the relation between
HBeAg status and natural seroconversion to anti-HBe
antibody and HBV genotypes.2!7 It has been reported that
HBeAg positivity existed frequently in patiens infected with
genotype A, and the anti-HBe antibody with genotype D.10.18

In our patients, anti-HBe positivity (74.6%) was found
higher than the HBeAg negativity (25.4%). These findings
may explain the high prevalence of genotype D found in
patients with chronic hepatitis B and anti-HBe in
Mediterranean countries.!® In recent years, the prevalence of
HBeAg-negative chronic hepatitis B has increased
worldwide.20

Generally, the HBeAg/anti-HBe seroconversion
develops during adolescence or early adulthood in individuals
infected with genotype D.20.21 Furthermore, according to
literature, progression and genotype correlate with the age of the
patient. A study in India suggested that genotype D in young
patients may lead to HCC in these patients, but this finding has
not been confirmed by any other Indian study.?223 In our study,
the mean age was higher in anti-HBe positive patients (p<0.05)
and severe liver damage was less common in early adulthood
patients (between 15 and 24; 75%, above 25 years; 25%).
Additionally, in female and male patients, an almost similar
proportion was observed in HBeAg positivity and negativity
(25.0% and 75.0% vs. 21.3% and 78.7%). In contrast, in a
Portuguese study HBeAg negativity was more prevalent in
female patients with genotype D than in genotype A.24

ALT is an enzyme used as an indicator in the
evaluation of liver damage. Interestingly, in the present study,
there was no significant correlation between ALT levels and
histological lesions. In studies taking gender into
consideration, ALT was found to be an independent risk factor
for HBV infection because abnormal ALT levels have been
reported more frequently in males.2526 We have also found
similar results for gender and ALT levels (p< 0.05).

The relationship between the HBV genotypes and the
liver damage has been investigated in many studies, but no
clear association has been found till now.2” Since all the
patients in this study were of genotype D, it is not possible to
comment on any relation between response to treatment and
genotype. It is known that HBeAg/anti-HBe seroconversion is
not associated with good prognosis, less necrotic activity or
less replication and infectivity. In fact, 16 (34%) of our
HBeAg-negative patients had no or mild fibrosis in liver
biopsies; 20 (43%) had moderate; 9 (19%) had severe; and 2
(4%) had cirrhosis.

Conclusion

According to the study results, anti-HBe positivity was
not associated with good prognosis, while less necrotic
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activity and ALT levels were not correlated with the severity
of the liver disease. Such studies are important and necessary
both for epidemiological reasons and for planning rational
treatment strategies. Large-scale longitudinal studies are
recommended for the future.

References

1. Lee WM. Hepatitis B virus infection. N Engl J Med 1997; 337: 1733-45.
2. Chen CH, Lee CM, Lu SN, Changchien CS, Eng HL, Huang CM, et al. Clinical
significance of hepatitis B virus (HBV) genotypes and precore and core promoter

mutations affecting HBV e antigen expression in Taiwan. J Clin Microbiol 2005;
43: 6000-6.

3. Kao JH, Chen PJ, Lai MY, Chen DS. Hepatitis B genotypes correlate with
clinical outcomes in patients with chronic hepatitis B. Gastroenterol 2000; 118:
554-9.

4. Orito E, Ichida T, Sakugawa H, Sata M, Horiike N, Hino K, et al. Geographic
distribution of hepatitis B virus (HBV) genotype in patients with chronic HBV
infection in Japan. Hepatol 2001; 34: 590-4.

5. Norder H, Courouce AM, Magnius LO. Complete genomes, phylogenetic
relatedness, and structural proteins of six strains of the hepatitis B virus, four of
which represent two new genotypes. Virology 1994; 198: 489-503.

6. Okamoto H, Tsuda F, Sakugawa H, Sastrosoewignjo RI, Imai M, Miyakawa Y,
et al. Typing hepatitis B virus by homology in nucleotide sequence: comparison
of surface antigen subtypes. J Gen Virol 1988; 69: 2575-83.

7. Stuyver L, De Gendt S, Van Geyt C, Zoulim F, Fried M, Schinazi RF, et al. A new
genotype of hepatitis B virus: complete genome and phylogenetic relatedness. J
Gen Virol 2000; 81: 67-74.

8. Yu H, Yuan Q, Ge SX, Wang HY, Zhang YL, Chen QR, et al. Molecular and
phylogenetic analyses suggest an additional hepatitis B virus genotype "I". PLoS
One 2010; 5: €9297.

9. Magnius LO, Norder H. Subtypes, genotypes and molecular epidemiology of the
hepatitis B virus as reflected by sequence variability of the S-gene. Intervirology
1995; 38: 24-34.

10. Grandjacques C, Pradat P, Stuyver L, Chevallier M, Chevallier P, Pichoud C, et
al. Rapid detection of genotypes and mutations in the pre-core promoter and the
pre-core region of hepatitis B virus genome: correlation with viral persistence
and disease severity. J Hepatol 2000; 33: 430-9.

11. Orito E, Mizokami M, Sakugawa H, Michitaka K, Ishikawa K, Ichida T, et al. A
case-control study for clinical and molecular biological differences between
hepatitis B viruses of genotypes B and C. Japan HBV Genotype Research Group.
Hepatology 2001; 33: 218-23.

12. Knodell RG, Ishak KG, Black WC, Chen TS, Craig R, Kaplowitz N, et al.
Formulation and application of a numerical scoring system for assessing
histological activity in asymptomatic chronic active hepatitis. Hepatology 1981;
1: 431-5.

13. Boom R, Sol CJ, Salimans MM, Jansen CL, Wertheim-van Dillen PM, van der
Noordaa J. Rapid and simple method for purification of nucleic acids. J Clin
Microbiol 1990; 28: 495-503.

14. Yalcin K, Degertekin H, Bahcecioglu IH, Demir A, Aladag M, Yildirim B, et al.
Hepatitis B virus genotype D prevails in patients with persistently elevated or
normal ALT levels in Turkey. Infection 2004; 32: 24-9.

15. Sayiner AA, Ozcan A, Sengonul A. Naturally occurring MHR variants in Turkish
patients infected with hepatitis B virus. J Med Virol 2008; 80: 405-10.

16. Sunbul M, Leblebicioglu H. Distribution of hepatitis B virus genotypes in
patients with chronic hepatitis B in Turkey. World J Gastroenterol 2005; 11:
1976-80.

17. Ishikawa K, Koyama T, Masuda T. Prevalence of HBV genotypes in
asymptomatic carrier residents and their clinical characteristics during long-term
follow-up: the relevance to changes in the HBeAg/anti-HBe system. Hepatol Res
2002; 24: 1.

18. Sanchez-Tapias JM, Costa J, Mas A, Bruguera M, Rodes J. Influence of hepatitis
B virus genotype on the long-term outcome of chronic hepatitis B in western
patients. Gastroenterology 2002; 123: 1848-56.

19. Zarski JP, Marcellin P, Leroy V, Trepo C, Samuel D, Ganne-Carrie N, et al.
Characteristics of patients with chronic hepatitis B in France: predominant
frequency of HBe antigen negative cases. J Hepatol 2006; 45: 355-60.

20. McMahon BJ. The influence of hepatitis B virus genotype and subgenotype on

J Pak Med Assoc



21.

22.

23.

24.

the natural history of chronic hepatitis B. Hepatol Int 2009; 3: 334-42.

Yalcin K, Degertekin H, Yildiz F, Celik Y. Markers of disease activity in chronic
hepatitis B virus infection. Clin Invest Med 2003; 26: 27-34.

Gandhe SS, Chadha MS, Arankalle VA. Hepatitis B virus genotypes and serotypes
in western India: lack of clinical significance. J Med Virol 2003; 69: 324-30.
Thakur V, Guptan RC, Kazim SN, Malhotra V, Sarin SK. Profile, spectrum and
significance of HBV genotypes in chronic liver disease patients in the Indian
subcontinent. J Gastroenterol Hepatol 2002; 17: 165-70.

Mota A, Guedes F, Areias J, Pinho L, Cardoso MF. Epidemiological and
genotypic profile of hepatitis B virus infection in Northern Portugal. Rev Saude
Publica 2010; 44: 1087-93.

25.

26.

27.

Tai DI, Lin SM, Sheen IS, Chu CM, Lin DY, Liaw YF. Long-term outcome of
hepatitis B e antigen-negative hepatitis B surface antigen carriers in relation to
changes of alanine aminotransferase levels over time. Hepatology 2009; 49:
1859-67.

Tsai JF, Chuang LY, Jeng JE, Ho MS, Lin ZY, Hsich MY, et al. Sex differences
in relation to serum hepatitis B e antigen and alanine aminotransferase levels
among asymptomatic hepatitis B surface antigen carriers. J Gastroenterol 2000;
35: 690-5.

Halfon P, Bourliere M, Pol S, Benhamou Y, Ouzan D, Rotily M, et al. Multicentre
study of hepatitis B virus genotypes in France: correlation with liver fibrosis and
hepatitis B e antigen status. J Viral Hepat 2006; 13: 329-35.

Vol. 62, No. 8, August 2012

763



