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Abstract: Hepatitis B virus (HBV) infection is a common cause of chronic liver disease and is responsible for HBV-
related deaths due to cirrhosis and HCC. It is well recognized that viral genotypes play an important role on the
outcome of HBV infection. Ten HBV genotypes have been identified and the prevalence varies geographically. A
hospital-based cross-sectional study was conducted to determine the association of HBV genotypes with the clinical
profile of CHB patients. PCR-RFLP was performed to identify HBV genotypes. In this study, majority (70%) of patients
were males; with ages between 22 to 67 years with a mean of 42.5 years. The ALT ranged from 23 to 111 U/L (mean
72.5 U/L). HBV DNA levels varied from less than 6 to more than 110,000,000 IU/ml. Forty-seven percent of the
patients had chronic active hepatitis at the time of diagnosis. Of these, 36% were HBeAg positive while 64% were
HBeAg negative. Inactive HBsAg carrier was found in 53% of cases. No significant association was established be-
tween HBV genotypes and fibrosis. PCR-RFLP analysis showed that 57%, 10%, and 13% of the samples belonged to
HBV/A, HBV/B, and HBV/C, respectively and the remaining 20% had non-detectable HBV genotype. HBV/D to HBV/)J
were not observed in this study. Taken together, the patient’s clinical profile such as sex, ALT levels, HBeAg status,
HBV DNA levels and liver histology were not found to be significantly associated with HBV genotypes. A large-scale
longitudinal study examining multiple HBV strains are needed to determine significant correlation of clinical profile.
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Introduction de but not limited to age, sex (with higher rates
of HCC in men), ethnicity, alcohol consumption,

Hepatitis B virus (HBV) infection remains to HBV DNA levels, and viral genotypes [3-5].

be a major health problem worldwide and is

responsible for approximately 500,000 dea-
ths annually due to HBV-related liver cirrhosis
and hepatocellular carcinoma (HCC). In the
Philippines, the HBsAg seroprevalence among
adults was 16.7%, corresponding to approxi-
mately 7.3 million individuals. As of 2016, it
has been reported that the factors underlying
the high seroprevalence of chronic hepatitis B
(CHB) include inadequate use of vaccination
and the lack of treatment for many Filipinos [1,
2].

The incidence rates of developing HBV-related
liver cirrhosis and HCC vary worldwide. Host
and viral factors have been identified that
could influence the rate of severe complica-
tions resulting from HBV infection which inclu-

From an epidemiological point of view, HBV
genotyping is relevant to better understand
the source of HBV infection in various coun-
tries including the Philippines. Here, we aim-
ed to determine the association of HBV geno-
types with the clinical, virological, and histo-
pathological profile of CHB patients such as
seX, ALT levels, HBeAg status, HBV DNA levels,
Metavir score, Knodell Histology Activity Index,
and stage of fibrosis.

Methods
Patients and samples

A total of 30 stored plasma obtained from
patients clinically diagnosed and biopsy-pro-
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Table 1. Restriction digestion patterns of HBV-DNA posi-

Reference No. 12-002). The study par-
ticipants gave written informed con-

sent prior to enroliment to this study.

HBV DNA extraction and genotyping by

PCR-RFLP

Viral nucleic acid was extracted from

tive samples
Fragment sizes obtained (bp)
Genotypes
Bsrl Styl Hpall
HBV/A 300 and 285 585 585 485 and 100
HBV/B 459 and 126 585
HBV/C 585 332 and 253
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Figure 1. Ten percent polyacrylamide gels showing
HBV/A genotype. M: molecular weight marker.

ven CHB at St. Luke’s Medical Center-Quezon
City were retrospectively analyzed. Chronic
active hepatitis (CAH) was defined as HBsSAg
positive and HBV DNA levels of more than
20,000 IU/ml if HBeAg positive or HBV DNA is
between 2,000 to 20,000 IU/ml if HBeAg ne-
gative. Inactive HBsAg carrier was defined as
HBeAg negative, Anti-HBe positive with HBV
DNA level of less than 2,000 IU/ml [6]. Pa-
tients who were co-infected with hepatitis C
virus were excluded. The study was approved
by the Institutional Ethics Committee of St.
Luke’s Medical Center (Ethics Review Board

27

stored plasma using the QlAamp DNA
Blood Mini Kit (Qiagen, Hilden, Ger-
many). HBV DNA amplification of the surface
(S) gene was done as previously described [7].
Amplified products were digested with Styl,
Dpnl, Hpall, and Eael restriction enzymes
(New England Biolabs). The restriction diges-
tion patterns are shown in Table 1. The di-
gested products were visualized under a UV
transilluminator (Figures 1 and 2).

HBV DNA quantitation by real-time PCR and
HBV serologic testing

Quantitation of HBV DNA levels and serologi-
cal markers which include but not limited to
HBsAg, HBeAg and AntiHBe were measured
by standard laboratory procedures in the
Institute of Pathology of St. Luke’'s Medical
Center-Quezon City.

Liver histology

The Metavir scoring system and Knodell His-
tology Activity Index were used to assess the
histopathological status of liver biopsies. The
degree of fibrosis was graded as FO to F4 by
an experienced pathologist.

Statistical analysis

The distribution of the different HBV geno-
types and the qualitative clinical, virological,
and histopathological parameters was done
using frequency and percentages. The deter-
mination of the association between HBV ge-
notypes and the clinical, virological, and histo-
pathological parameters was analyzed using
chi-square test. Continuous variables were
expressed as mean + SD. Statistical analysis
was conducted using Statistical Package for
Social Sciences. Statistical significance was
determined at P < .05.

Results

Our results showed that majority (70%) of the
CHB patients were males. The age range of
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Figure 2. Ten percent polyacrylamide gels showing HBV/B and HBV/C geno-
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Table 2. Clinical, virological, and histopathological profile of CHB

patients
Parameter HBV/A HBV/B HBV/C Non-detectable p value
N (%) N (%) N (%) genotype N (%)

Sex 0.077
Male 12 (71) 3(100) 4 (100) 2 (33)
Female 5(129) 0(0) 0(0) 4 (67)

ALT 0.566
> 50 U/L 7(41) 1(33) 3(75) 2(33)
<50U/L 10(59) 2(67) 1(25) 4 (67)

HBeAg 0.151
Positive 2(12) 1(33) 2(50) 0 (0)
Negative 15(88) 2(67) 2(50) 6 (100)

HBV DNA 0.330
>20,0001U/ml 5(29) 1(33) 2(50) 0 (0)
<20,000 IU/ml 12 (71) 2(67) 2(50) 6 (100)

CAH 0.080
Yes 10(59) 2(67) 2(50) 0 (0)
No 7(41) 1(33) 2(50) 6 (100)

Metavir score 0.819
Al 11(73) 2(100) 2(67) 4 (67)
A2-A3 4(27) 0() 1(33) 2 (33)

Knodell HAI 0.920
<2 4(27) 1(50) 1(33) 2 (33)
>2 11(73) 1(50) 2(67) 4 (67)

Fibrosis stage 0.651
FO 9(60) 2(100) 2(67) 3 (50)
F1-F2 6(40) O0(O) 1(33) 3 (50)

HBV, hepatitis B virus; ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen;

CAH, chronic active hepatitis; HAI, histology activity index.

CHB patients was 22 to 67 years with a mean
of 42.5. The ALT levels ranged from 23 to 111
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U/L with a mean of 72.5 U/L.
The HBV DNA levels varied
from less than 6 to more th-
an 110,000,000 IU/ml. Forty-
seven percent of the patients
had chronic active hepatitis
at the time of diagnosis. Of
these, 36% were HBeAg posi-
tive while 64% were HBeAg
negative. Inactive HBsAg car-
rier was found in 53% of
cases. Out of the 30 patients,
13% were tested positive for
both HBsAg and HBeAg with
a viral load of more than
110,000,000 IU/ml. One pa-
tient had history of interfer-
on-« treatment, 1 patient had
received lamivudine, and 1
patient had received lamivu-
dine for 12 months then shift-
ed to entecavir.

Distribution of HBV genotypes
in patients with CHB

Several methods have been
used for HBV genotyping in-
cluding restriction fragment
length polymorphism. PCR-
RFLP analysis showed that
57%, 10%, and 13% of the
samples belonged to HBV/A,
HBV/B, and HBV/C genotypes,
respectively and the remain-
ing 20% had non-detectable
HBV genotype. HBV/D to HBV/
J genotypes were not obser-
ved in this study (Figures 1
and 2).

Association of HBV genotypes
with histopathological profile
of CHB patients

The Knodell Histology Activi-
ty Index ranged from 2 to 14
with degree of fibrosis from
FO to F2. No significant asso-
ciation was established bet-
ween HBV genotypes and fib-
rosis (Table 2).

Discussion

Accumulating evidence suggests that HBV gen-
otypes are associated with clinical outcomes in

Int J Mol Epidemiol Genet 2020;11(2):26-30



Association of HBV genotypes with clinical profile of patients with CHB

patients with CHB [3, 8]. Particularly, it has
been reported that HBV/C is associated with
more severe liver disease, while HBV/B may
be associated with the development of hepa-
tocellular carcinoma (HCC) in young Taiwanese
patients [9]. In another study, it has been
shown that HBV/B and HBV/C genotypes did
not differ in the risk for subsequent develop-
ment of HCC [10]. Based on the results of this
study, no statistically significant association
was established between HBV genotypes and
the clinical, virological, and histopathological
profile of patients with CHB. Our findings were
similar with previous studies, which showed no
difference between HBV genotypes with the
outcome of liver damage [5, 11-12]. It is widely
accepted that biopsy remains to be the gold
standard for assessing the degree of liver injury
such as inflammatory activity and the stage of
fibrosis [13, 14]. However, biopsy is invasive
and based on our results, the findings on liver
biopsy did not correlate with the viral geno-
types. Moreover, Galizzi and colleagues report-
ed that CHB infection can present different out-
comes according to immune and host genetic
factors [4]. In addition, viral factors such as
an elevated HBV DNA levels, HBV genotypes
(HBV/C and HBV/B), as well as precore and
core promoter mutations (A1762T and G17-
64A) also influence the outcome of infection
[15-17]. Thus, it is likely that a combination of
both host and viral factors among various pop-
ulations contribute to differences in outcomes.

The distribution of HBV genotypes among Fili-
pino patients with CHB was likewise investi-
gated. Consistent with a previous study, HBV/A
(57%), HBV/C (13%), and HBV/B (10%) were
the predominant circulating HBV genotypes in
the country [16]. In 2006, Sakamoto and col-
leagues reported that the proportion of HBV/B
and HBV/C genotypes were higher in patients
with cirrhosis and HCC as compared to HBV/A.
Thus, it is likely that certain HBV genotypes or
subgenotypes (HBV/C5 and HBV/B5) may in-
crease the risk of HCC development.

It is noteworthy to mention that these findings
have major implications for epidemiologic in-
vestigations such as monitoring the distribu-
tion of different HBV strains, and identifying
risk factors for transmission [18, 19]. Addition-
ally, this information on circulating HBV strains
may prove to be a useful tool in shaping new
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health policies on the prevention of HBV infec-
tion, as well as formulating new guidelines for
the management of CHB patients.

Interestingly, the HBV genotype was non-de-
tectable in 20% (6/30) of cases. One of the
possible reasons for this may be explained by
the low or undetectable HBV DNA levels of
these patients. In this study, 33% (2/6) of CHB
patients with undetectable genotype had HBV
DNA levels of less than 6 IU/ml with mean ALT
of 53.5 U/L. The present study corroborates
with a previous finding showing that 24%
(12/50) of CHB patients had non-detectable
HBV genotype [6]. Thus, if clinically indicated,
follow-up testing for HBV DNA detection and
quantitation should be done in one to two
months.

Our study comes with limitations. First, alth-
ough comparable with previous reports, the
sample size is relatively small which may limit
the ability to detect novel HBV strains [16, 20].
Second, the subtype classification of the sam-
ples cannot be determined by traditional RFLP
method. Thus, sequence and phylogenetic an-
alysis is recommended in future studies to
identify HBV subgenotypes. In addition, full-
length genome sequencing is recommended
in detecting recombinant viruses, as well as
minor variants [21-23]. Third, the retrospective
research design will not allow correlation with
disease progression to be drawn.

Taken together, the patient’s clinical profile
such as sex, ALT levels, HBeAg status, HBV
DNA levels, and liver histology were not found
to be significantly associated with HBV geno-
types. A large-scale longitudinal study examin-
ing multiple HBV strains are needed to deter-
mine significant correlation of clinical profile.

Acknowledgements

This work was supported by a research grant
to St. Luke’s Liver Diseases Study Group (Pro-
ject No. 12-002) through the Research and
Biotechnology Group. The authors would like to
thank Myko Tapia and Doris Aceberos for data
encoding.

Disclosure of conflict of interest

None.

Int J Mol Epidemiol Genet 2020;11(2):26-30



Association of HBV genotypes with clinical profile of patients with CHB

Address correspondence to: Dr. Michael O Baclig,
Research and Biotechnology, St. Luke’s Medical

Center-Quezon,

Philippines. E-mail: mobaclig@

stlukes.com.ph

References

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

30

Wong SN, Ong JP, Labio ME, Cabahug OT, Daez
ML, Valdellon EV, Sollano JD Jr and Arguillas
MO. Hepatitis B infection among adults in the
Philippines: a national seroprevalence study.
World J Hepatol 2013; 5: 214-219.

Gish RG, Sollano JD Jr, Lapasaran A and Ong
JP. Chronic hepatitis B virus in the Philippines.
J Gastroenterol Hepatol 2016; 31: 945-952.
McMahon BJ. The influence of hepatitis B virus
genotype and subgenotype on the natural his-
tory of chronic hepatitis B. Hepatol Int 2009; 3:
334-342.

Galizzi FJ, Teixeira R, Fonseca JC and Souto FJ.
Clinical profile of hepatitis B virus chronic in-
fection in patients of Brazilian liver reference
units. Hepatol Int 2010; 4: 511-515.

Sumi H, Yokosuka O, Seki N, Arai M, Imazeki F,
Kurihara T, Kanda T, Fukai K, Kato M and
Saisho H. Influence of hepatitis B virus geno-
types on the progression of chronic type B liver
disease. Hepatology 2003; 37: 19-26.
Batoctoy KS, Tseng TC, Kao JH, Quiza FE, Gar-
cia LH Sr and Lao-Tan J. HBV/A and HBV/C
genotype predominance among patients with
chronic hepatitis B virus infection in Cebu City,
Philippines. Hepatol Int 2011; 5: 774-781.
Baclig MO, Alvarez MR, Gopez-Cervantes J and
Natividad FF. Unique surface gene variants of
hepatitis B virus isolated from patients in the
Philippines. J Med Virol 2014; 86: 209-216.
Orito E, Mizokami M, Sakugawa H, Michitaka
K, Ishikawa K, Ichida T, Okanoue T, Yotsuy-
anagi H and lino S. 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: 218-223.

Kao JH, Chen PJ, Lai MY and Chen DS. Hepati-
tis B genotypes correlate with clinical out-
comes in patients with chronic hepatitis B.
Gastroenterology 2000; 118: 554-559.

Yuen MF, Tanaka Y, Fong DY, Fung J, Wong DK,
Yuen JC, But DY, Chan AO, Wong BC, Mizokami
M and Lai CL. Independent risk factors and
predictive score for the development of hepa-
tocellular carcinoma in chronic hepatitis B. J
Hepatol 2009; 50: 80-88.

Gandhe SS, Chadha MS and Arankalle VA.
Hepatitis B virus genotypes and serotypes in
western India: lack of clinical significance. J
Med Virol 2003; 69: 324-330.

Zhong YW, Li J, Song HB, Duan ZP, Dong Y, Xing
XY, Li XD, Gu ML, Han YK, Zhu SS and Zhang

[13]

(14]

[15]

(16]

(17]

(18]

(19]

[20]

[21]

[22]

(23]

HF. Virologic and clinical characteristics of HBV
genotypes/subgenotypes in 487 Chinese pedi-
atric patients with CHB. BMC Infect Dis 2011;
11: 262.

Xing YF, Zhou DQ, He JS, Wei CS, Zhong WC,
Han ZY, Peng DT, Shao MM, Sham TT, Mok DK,
Chan CO and Tong GD. Clinical and histopatho-
logical features of chronic hepatitis B virus in-
fected patients with high HBV-DNA viral load
and normal alanine aminotransferase level: a
multicentre-based study in China. PLoS One
2018; 13: e0203220.

Parikh P, Ryan JD and Tsochatzis EA. Fibrosis
assessment in patients with chronic hepatitis
B virus (HBV) infection. Ann Transl Med 2017;
5:40.

Chen CH, Lee CM, Lu SN, Changchien CS, Eng
HL, Huang CM, Wang JH, Hung CH and Hu TH.
Clinical significance of hepatitis B virus (HBV)
genotypes and precore and core promoter mu-
tations affecting HBV e antigen expression in
Taiwan. J Clin Microbiol 2005; 43: 6000-6006.
Sakamoto T, Tanaka Y, Orito E, Co J, Clavio J,
Sugauchi F, Ito K, Ozasa A, Quino A, Ueda R,
Sollano J and Mizokami M. Novel subtypes
(subgenotypes) of hepatitis B virus genotypes
B and C among chronic liver disease patients
in the Philippines. J Gen Virol 2006; 87: 187 3-
1882.

Seto WK, Lo YR, Pawlotsky JM and Yuen MF.
Chronic hepatitis B virus infection. Lancet
2018; 392: 2313-2324.

Pettersson JH, Myking S, Elshaug H, Bygdas
KIE and Stene-Johansen K. Molecular epide-
miology of hepatitis B virus infection in Nor-
way. BMC Infect Dis 2019; 19: 236.

Zeng G, Wang Z, Wen S, Jiang J, Wang L, Cheng
J,Tan D, Xiao F, Ma S, Li W, Luo K, Naoumov NV
and Hou J. Geographic distribution, virologic
and clinical characteristics of hepatitis B virus
genotypes in China. J Viral Hepat 2005; 12:
609-617.

Shi YH. Correlation between hepatitis B virus
genotypes and clinical outcomes. Jpn J Infect
Dis 2012; 65: 476-482.

Croagh CM, Desmond PV and Bell SJ. Geno-
types and viral variants in chronic hepatitis B:
a review of epidemiology and clinical rele-
vance. World J Hepatol 2015; 7: 289-303.
Valsamakis A. Molecular testing in the diagno-
sis and management of chronic hepatitis B.
Clin Microbiol Rev 2007; 20: 426-439,
McNaughton AL, D’Arienzo V, Ansari MA, Lum-
ley SF, Littlejohn M, Revill P, McKeating JA and
Matthews PC. Insights from deep sequencing
of the HBV genome-unique, tiny, and misun-
derstood. Gastroenterology 2019; 156: 384-
399.

Int J Mol Epidemiol Genet 2020;11(2):26-30


mailto:mobaclig@stlukes.com.ph
mailto:mobaclig@stlukes.com.ph

