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Background: The clinical outcome of chronic hepatitis
B may depend on hepatitis B virus (HBV) genotype.
Data from India on this aspect are limited and
contradictory. We studied the frequency of HBV
genotypes and their clinical significance. Methods:
Stored sera from patients with chronic HBV infection
were tested for HBV genotype using PCR-RFLP. Clinical
data, and biochemical and serological parameters
were retrieved from medical records; patients were
classified as having chronic hepatitis or cirrhosis.
Results: Of 70 patients studied (mean age [SD] 38.4
[17.0] years; 63 men; ALT 140 [177] U/L), 32 had
chronic hepatitis and 38 had cirrhosis. HBeAg was
positive in 50/67 (75%), and anti-HBe in 12/66 (18%).
Genotype A was the commonest (37; 53%), followed
by D (32; 46%) and C (1; 1%). Patients with genotype
A more often had ALT elevation exceeding 1.5 times
normal (30/37 [81%]) than those with genotype D
(18/31 [58%]; p<0.05). They also more often had
positive HBeAg (32/37; 86%) and negative anti-HBe
(33/36; 92%) than those with genotype D (18/29
[62%] and 21/29 [72%], respectively; p<0.05 each).
Of 37 patients with genotype A, 23 (62%) had cirrhosis
and 14 (38%) had chronic hepatitis; of 32 patients
with genotype D, 15 (47%) had cirrhosis and 17
(53%) had chronic hepatitis (p=ns). In the subgroup
aged >25 years, genotype A patients more often had
cirrhosis than those with genotype D (23/28 [82%] vs
13/23 [57%]; p <0.05). Conclusion: HBV genotypes
A and D were the commonest in our population.
Genotype A was more often associated with ALT
elevation, HBeAg positivity, absence of anti-HBe and,
among those aged 25 years and above, cirrhosis of
liver, than was genotype D. [Indian J Gastroenterol
2005;24:19-22]
See editorial on page 4

B

ased on genomic sequence data, hepatitis B virus
(HBV) is classified into eight genotypes (A-H). 1
Preliminary data suggest that clinical outcome of HBV
infection may depend on the genotype of the infecting
virus. Most studies from Asia report preponderance of
genotypes B and C; 2,3,4 of these, genotype C was found
to be associated with a more severe liver disease than
genotype B. In contrast, in studies from Europe and
Copyright © 2005 by Indian Society of Gastroenterology

North America, where genotypes A and D are common,5,6,7
the relationship of genotype with clinical outcome remains
unclear. Limited data are available from India on HBV
genotypes. 8,9,10 These suggest that genotypes A and D
are the most prevalent, but their relationship to severity
of disease is not known.
We determined the HBV genotypes in patients with
chronic liver disease in northern India and assessed
their clinical significance, if any.
Methods
Patients with HBV-related chronic liver disease attending the outpatient and inpatient services of Department
of Gastroenterology at our institution during the years
2000 to 2003, and testing positive for HBV DNA were
studied retrospectively. Clinical data were retrieved from
medical records, as were laboratory test results including hemogram, liver function tests, coagulation profile,
and findings at abdominal ultrasonography, upper gastrointestinal endoscopy and liver biopsy. Liver cirrhosis
was diagnosed either on histology, or on a combination
of radiological, endoscopic and laboratory data. Serum
specimens from the study patients that had been stored
at –80°C since the time of initial evaluation were used
for genotype analysis.
HBV genotyping
HBV genotyping was performed using amplification of a
segment of the HBV surface gene by polymerase chain
reaction (PCR), followed by restriction fragment length
polymorphism (RFLP). 11 In brief, DNA was extracted
from 200 µL of serum using the QIAamp blood kit (Qiagen;
Valencia, CA, USA) according to the manufacturer’s
instructions. A 541-basepair DNA fragment located between nucleotides 256 and 796 of the HBV genome was
amplified by PCR. The amplified product was digested
using restriction enzymes Tsp509I or HifI (New England
Biolabs, Beverly, MA, USA). The resulting DNA fragments were separated using 8% polyacrylamide (SRL,
Mumbai) gel electrophoresis, and the restriction patterns were read under ultraviolet light after staining the
gel with ethidium bromide.
In 14 selected patients, the results of RFLP were
confirmed by direct sequencing of the PCR products
using an automated DNA sequencer. The sequences
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X7566 3.1 (F)
X7565 7.1 (E)
D 00330.1 (B)
AF1605 01.1 (G)
X0276 3.1 (A)
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Table: Baseline characteristics of patients studied

Total patients
70
Mean age (years)
38.4 (SD 17)
Gender
M 63, F 7 (9:1)
Median ALT (IU/L) (range)
92 (10-1168)
Median AST (IU/L) (range)
59 (12-769)
Median bilirubin (mg/dL) (range)
0.8 (0.2-20.9)
Mean albumin (g/dL) (n=69)
3.4 (SD 0.9)
Mean prothrombin time (s) (n=60) 15.8 (SD 4.2); control 11.8
121 (SD 66)
Mean platelet (x103/µL) (n=61)
HBeAg (n=67)
Positive
50 (71%)
Negative
17 (24%)
Anti-HBe (n=66)
Positive
12 (17%)
Negative
54 (77%)
Clinical manifestations
Chronic hepatitis
32 (46%)
Cirrhosis
38 (54%)
Child-Pugh class* (n=37)
A
12 (32%)
B
12 (32%)
C
13 (35%)
*Only patients with cirrhosis; in one patient, inadequate data
precluded classification

11
1
12
X0249 6.1 (D )
9
7
0.01
Fig: Phylogenetic tree showing genotype assignment of 14
isolates based on DNA sequencing of the PCR product. The
sequences were compared with 7 prototype sequences of
HBV genotypes A-G obtained from GenBank; these sequences are shown with their GenBank accession numbers,
followed by their genotype in parenthesis. The phylogenetic
analysis confirms the genotype assignments made using
RFLP analysis (genotype A: isolates 4, 5, 6, 8 and 15; genotype D: 1, 2, 7, 9, 10, 11, 12, 13; and, genotype C: 16)

obtained were aligned with known sequences of different HBV genotypes obtained from GenBank (accession
numbers X02763, D00330, ABO33556, X02496, X75657,
X75663, and AF160501 for genotypes A-G, respectively)
using a biological sequence comparison software BioEdit
(version 5.0.6).
Statistical analysis
Intergroup comparisons were done using chi-squared
test, Fisher’s exact probability test and Mann-Whitney
U test. Two-tailed p values below 0.05 were considered
significant.
Results
Seventy patients were included in the study. Their
baseline characteristics are shown in the Table. Most

had HBV genotype A (37/70 [53%]) or D (32/70 [46%]);
one patient had HBV genotype C. RFLP patterns suggestive of genotypes B, E, F, G and H were not observed in any patient.
Assignment of genotypes based on genomic sequencing in all the 14 isolates for which PCR products
were sequenced was identical to that using RFLP analysis (genotype A in 5 patients, D in 8 patients, and
genotype C in one patient) (Fig).
Mean ALT level in our patients was 140 (SD 177)
U/L. Patients were divided into two groups based on
ALT levels below and above 1.5 times the upper limit of
normal (normal <40 U/L). Patients with genotype A more
often had ALT elevation exceeding 1.5 times normal (30/
37 [81%]) than did those with genotype D (18/31 [58%];
p<0.05). Genotype A patients also more often had positive HBeAg (32/37; 86%) and negative anti-HBe (33/36;
92%) than did those with genotype D (18/29 [62%] and
21/29 [72%], respectively; p<0.05 each).
Of the 37 patients with genotype A, 23 (62%) had
cirrhosis and 14 (38%) had chronic hepatitis; in comparison, of the 32 patients with genotype D, 15 (47%)
had cirrhosis and 17 (53%) had chronic hepatitis (p=ns).
A subgroup analysis for patients aged 25 years and
older showed that genotype A was more often associated with cirrhosis than was genotype D (23/28 [82%]
vs 13/23 [57%]; p<0.05).
Serum bilirubin, AST, albumin and prothrombin values
were similar in patients with genotypes A and D. Similarly, the distribution of Child-Pugh classes A, B and C
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was similar in patients with cirrhosis infected with these
two genotypes.
Discussion
Our patients with chronic HBV infection had predominantly genotypes A and D, in almost equal proportions.
Till date, only three studies have been published from
India on the frequency of various HBV genotypes. 8,9,10
Thakur et al 8 found nearly equal proportion of genotypes A and D, similar to our results. The other two
studies 9,10 found genotype D to be the predominant
genotype, with genotype A being responsible for only
5%-8% of patients. Further, we found HBV genotype C
in one of our patients; this genotype has not previously
been reported from India.
HBV genotypes have distinct geographical distribution. Genotypes B and C are prevalent in the Far East
and in South-East Asia,2,3,4 where HBV infection is highly
endemic and perinatal or vertical transmission is the
predominant mode of transmission. In contrast, genotypes A and D are commoner in Western Europe and
North America. 5,6,7 In the Mediterranean region, 12 the
Middle East 13 and Central Asia,14 genotype D is dominant. HBV strains in India may therefore have originated from those in Europe or vice versa. Genetic studies of mitochondrial DNA and Y chromosome in the
Indian population attest to the presence of significant
European admixture, which is more marked in northern
than in southern India. 15
The variation in relative frequency of HBV genotypes in studies from India may reflect geographical
variations. The study by Thakur et al 8 and our current
study, both of which are from northern India, have found
high proportions of genotypes A and D. In comparison,
the other two studies, one from western India and the
other from the Andaman and Nicobar Islands, have
reported predominance of genotype D. This raises the
possibility that the Indian population originally had HBV
genotype D, which has been partially replaced by genotype A, particularly in northern India, due to human
migration from Europe over time.
In hepatitis C virus infection, viral genotypes have
been related to clinical illness and response to therapy.
However, in the case of HBV infection, data on relationship of clinical illness with viral genotype are limited.
Most of these have compared genotypes B and C in
South-East Asian countries where genotypes A and D
are rare.
We found an association between genotype A and
higher ALT levels, indicating greater necro-inflammation, as compared to genotype D. This inflammation
may be a result of immune injury secondary to higher
rate of viral replication. This is supported by our observation that genotype A was associated with positive

HBeAg status, a marker of active replication. No previous large comparison of HBeAg status between genotypes A and D has been reported. In a study of 54
patients from Uzbekistan,14 no difference in HBeAg status
or ALT levels was found between genotypes A and D.
In two large studies from Japan 16 and USA, 17 that included 1077 and 694 patients, respectively, HBeAg positivity was more often associated with genotype A than
with other genotypes. In another study of 413 patients
from Japan that compared genotypes D and C, Duong
et al 18 showed that HBeAg/anti-HBe ratio was lower in
genotype D as compared to genotype C. There are several studies comparing HBeAg status between genotypes B and C; most of these found higher HBeAg
positivity rate with genotype C. 4,19,20,21 This suggests
that HBV genotypes may have clinical significance;
however, pathogenetic mechanisms contributing to the
differences in disease between HBV genotypes remain
to be clarified.
Seroconversion from HBeAg positive state to antiHBe positivity early in the course of chronic HBV infection is associated with cessation of virus replication
and reduction in the rate of progression of liver disease.
In contrast, late HBeAg seroconversion after multiple
episodes of reactivation and remission may lead to progression of liver injury to cirrhosis and decompensation. The association in our patients of HBV genotype
A with higher ALT levels, a higher HBeAg positivity
rate and presence of cirrhosis suggests that this genotype may be associated with a higher risk of progression of disease to cirrhosis of the liver. This progression may be mediated by greater necro-inflammation
associated with this genotype.
Our study has some limitations. These include its
retrospective nature and small sample size. Also, we
used a method based on only a part of, and not the
entire, HBV genome. However, this RFLP method has
previously been shown to be reliable for HBV
genotyping; 11 further, the results of our sequencing
and phylogenetic analysis confirmed the validity of
genotype assignment done using this RFLP method.
In summary, our results indicate that HBV genotype A is associated with more marked ALT elevation,
a higher rate of HBeAg positivity and presence of liver
cirrhosis in our population.
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