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ABSTRACT 

Hepatitis B virus (HBV) is classified in to eight genotypes 

with distinct geographic distributions. Studies have shown that 

genotypic differences affect clinical outcomes. Although geno-

types B and C are the frequently reported genotypes in Asia, a lo-

cal study has shown Genotype A as the predominant type among 

Filipinos. 

Objectives. To determine the predominant genotype in Filipino 

patients and to determine association of HBV genotypes and viral 

load, E antigen status, alanine aminotransferase level (ALT), cirrhosis 

and treatment response. 

Methodology. Prospective, observational study on patients 

with chronic HBV infection enrolled from April to September 2005 

at St. Luke's Medical Center. Hepatitis profile, quantitative viral 

load, genotyping, liver function test and ultrasound were done. 

Patients were followed up to determine initiation and response to 

treatment. One-way ANOVA, Fisher exact and Spearman were 

done when appropriate at 95% confidence level (two-tailed). 

Results. There are 37 patients included in the study. Geno-

type A is the predominant genotype (37.8%) followed by geno-

types B, D and C. Majority of these patients (81.8%) is HBeAg 

positive. Eighty-six percent of patients with genotypes A, C and D 

have chronic hepatitis while 62.5% of patients with genotype B 

have cirrhosis. Although there were no significant differences in 

mean viral load and ALT levels across the four genotypes, a 

statistically significant inverse relationship is seen with HBV DNA 

levels and stage of illness (p 0.041). There was a statistically sig-

nificant difference in treatment response with genotype A com-

pared to D (p 0.0242); however, no significant difference is seen 

comparing genotypes B and C. 

Conclusion. Genotype A is the predominant genotype among 

the subjects in the study. Patients with genotype A HBV infection 

appear to have a better treatment response rate compared to 

genotype D. However, no significant association is seen between 

genotype and viral load, ALT levels and HBeAg positivity. 
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Hepatitis B virus (HBV) is a DNA virus that encodes a 

polymerase catalyzed by reverse tran-scriptase. It 

produces a clinical spectrum of diseases from inactive 

hepatitis B to chronic hepatitis and its complications 

particularly cirrhosis and hepato-cellular carcinoma. 

Recently, hepatitis B virus has been classified into eight 

genotypes (A to H) based on distinct genome sequence 

divergence. These genotypes have distinct geographic 

distributions. Genotype A is predominant in Northwest 

Europe, sub-Saharan Africa, India and the United States. 

Genotypes B and C are prevalent in Southeast Asia, Japan 

and Oceania while D is frequent in Mediterranean 

countries. Genotypes E and F are seen in Western sub-

Saharan areas and Africa. Genotype G is recently isolated 

in France and the United States. 

Review of Literature 

The clinical significance of the genotypic differences 

has been reported in some studies. Studies on clinico-

pathologic differences depend on the prevalent genotype 

in the area. Studies on genotypes B and C done in Japan 

and Taiwan showed that liver cirrhosis and hepatocellular 

carcinoma appeared to be more common in genotype C 

than B.
3-5

 Likewise, some studies on treatment response 

showed that genotype B has better sustained response rate 

than genotype C.' In the study of Tangkijvanich', although 

there was earlier progression to cirrhosis and hepatoma in 

patients with genotype C than those with genotype B, no 

statistically significant difference was seen in the risk of 

developing hepatoma with these genotypes. 

Genotypes A and D are more frequently reported in 

Europe. In a study by Tapias et ar , there was sustained 

biochemical remission and clearance of hepatitis B virus 

DNA (HBV DNA), as well as hepatitis B surface antigen 

clearance (HbsAg) among patients with genotype A com-

pared to those with genotype D. 

A recent local study showed genotype A as the pre-

dominant type among Filipino patients. Thus, this study 

aimed to answer the clinical question: Among Filipino 

patients with chronic hepatitis B, do clinicopathologic 

differences exist between the genotypes? 

St. Luke's Healthcare Journal, Vol. 10, No. 01 • January - June 2015 33 



 
CLINICOPATHOLOGIC DIFFERENCES OF HEPATITIS B GENOTYPES AMONG FILIPINO PATIENTS 

OBJECTIVES OF THE STUDY 

1. To determine the predominant genotype among Filipino 

patients with hepatitis B infection at St. Luke's Medical 

Center. 

2. To determine the association between hepatitis B virus 

genotypes and mean viral load (HBV DNA), hepatitis 

B e antigen status (HbeAg), mean alanine 

aminotransferase level (ALT) and cirrhosis. 

STUDY DESIGN 

Prospective, observational study 

METHODOLOGY 

Subject Selection 

Patients with hepatitis B infection defined as positive 

hepatitis B surface antigen were enrolled from April 2005 

to September 2005. Serum sample was taken for genotyp- 
ing and HBV DNA quantitative determination at the time 

of clinical evaluation. Demographic data were gathered. 

Likewise, additional blood tests included hepatitis profile, 

liver function test, prothrombin time and liver ultrasound. 

Patients were subsequently classified according to stage of 

disease: inactive/carrier state, chronic hepatitis, cirrhosis 

and hepatocellular carcinoma. Patients were followed up to 

determine those who underwent biopsy and those initiated 

on treatment, and consequently their response to treatment. 

Response to treatment was defined as HBV DNA 

suppression (HBV DNA <1000 copies/ml) or 2-log 

decrease from baseline HBV DNA. Foreigners and patients 

receiving antiviral treatment for hepatitis B were excluded, 

as well as those who refused blood extraction for 

genotyping and/or HBV DNA determination. 

Variables in the Study 

Hepatitis B Virus Genotypes 

The serum sample of patients included in the study was 

collected. DNA extracted using QIAMP DNA Mini Kit, 

after which a 1 [iL of resuspended DNA was added to an 

amplification mixture containing 5 pi, of 10x Taq 

polymerase buffer. Strand synthesis was completed at 72°C 

for 6 minutes. Second round PCR was done using the 

primers YS1 and YS2. This was mixed with 0.5 [EL chosen 

restriction enzyme. Restriction patterns were then read 

visually under ultraviolet light.' 

Viral load (HBV DNA) 

The quantitative hepatitis B virus DNA in copies per 

milliliter was determined using a commercial kit, Ampli-

cor HBV Monitor (Roche Diagnostics, Japan). The de-

tection range of this assay was from <1,000 copies/ml  

to >40,000,000 copies/ml. Difference between the mean 

HBV DNA across the genotypes was determined and the 

correlation between HBV DNA and genotype. 

Hepatitis B e Antigen Status 

In all patients, baseline hepatitis profile was deter-

mined which included at least HBsAg, anti-HBs, HBeAg 

and anti-HBe. Patients were classified as HBeAg positive 

if HBeAg was reactive and HBV DNA level of =10
5
 

copies/ml. On the other hand, patients were classified as 

HBeAg negative if subject has non-reactive HBeAg and 

HBV DNA level of =10
4
 copies/ml. Inactive or asymp-

tomatic carriers were patients with HBV DNA level of 

=10
3
 copies/ml and normal ALT. In the analysis, asso-

ciation between HBeAg status and genotype was deter-

mined 

Hepatic Transaminase 

Serum alanine aminotransferase (mg/di) of included 

patients were collected. The difference between the mean 

ALT across the genotypes was determined, as well as cor-

relation between mean ALT and hepatitis B virus geno-

types. 

Stage of Illness 

Hepatitis B infection has a spectrum of illness ranging 

from inactive carrier state, chronic hepatitis, cirrhosis and 

hepatocellular carcinoma. Stage of illness was determined 

based on clinical evaluation of the patients (presence of 

stigmata of chronic liver disease/signs or evidence of 

portal hypertension, history of chronic liver disease 

complications) and laboratory findings on hepatitis profile, 

liver function test and ultrasound findings. Asymptomatic 

patients with positive hepatitis B surface antigen, less than 

10
3
 viral load, normal ALT and normal liver ultrasound 

were classified as inactive hepatitis B carrier. Chronic 

hepatitis B were defined as having positive hepatitis B 

surface antigen and viral load =10
5
 for patients with 

positive hepatitis B e antigen or =10
4
 among patients with 

negative hepatitis B e antigen. Cirrhosis was determined 

based on clinical findings of chronic liver disease, portal 

hypertension and ultrasound result compatible with cir-

rhosis. Severity was subsequently determined using Child - 

Pugh Scoring. Hepatocellular carcinoma was likewise 

diagnosed based on biopsy result and/or imaging com-

patible with hepatoma and serum alpha fetoprotein level 

above 500 pg/ml. The association between genotype and 

cirrhosis was determined. 

Treatment Response 

Treatment response was defined as any of the follow-

ing: Hepatitis B virus DNA suppression (HBV DNA of 

<1,000 copies/nil) or 2-log decrease in HBV DNA from 
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baseline, HBeAg seroconversion or HBsAg seroconver-

sion. The attending physicians determined the need to 

start treatment, type of treatment as well as diagnostics 

during follow-up in all the patients. Result of patients who 

had at least one follow-up HBV DNA after initiation of 

treatment was included in the analysis on association of 

genotype and treatment response. 

sis as these patients also had cirrhosis. This was done for 

purpose of statistical analysis due to its small sample size, to 

be able to use the more appropriate nonparametric test, Fisher 

exact at 95% confidence level. 

RESULTS 
Data Analysis 

Data gathered were collated and encoded using Ex-

cel. The data was then analyzed using SPSS version 13. 

One way ANOVA, Spearman Correlation and Fisher ex-

act test were done when appropriate at 95% confidence 

level, alpha of 0.5, two-tailed. 

In the statistical analysis on determining difference in 

the mean viral load across genotypes and stage of illness, 

inactive hepatitis B cases were excluded. Only chronic 

hepatitis, cirrhosis and hepatocellular carcinoma were 

analyzed. 

In the analysis on the association of the genotype and 

cirrhosis, inactive carrier state was excluded in the analysis, 

after which the diagnosis were dichotomized to chronic 

hepatitis and cirrhosis. Patients with hepatocel-lular 

carcinoma were added to the patients with cirrho- 

There were 37 patients included in the study. Two 

were from the provinces, one from Iloilo and one from 

Cebu while three sought further management with physi-

cians from other institutions. These five patients had data 

on viral load and genotype, however other laboratory data 

as well as follow-up data were not available. The result of 

genotyping and viral load of these five patients were in-

cluded in the analysis of genotype and HBV DNA. How-

ever, these patients were excluded in the analysis requiring 

data on the other variables measured. 

Majority of the patients in the study were male with 

mean age of 40 years old. Seventy-three percent (22/37) 

of these patients were HBeAg positive. Mean ALT level 

was 104 U/L (Normal range: 11-66 U/L). Mean HBV 

DNA level was 21,047,089 copies/ml (Table 1). The me- 

 
Table 1. Demographic Data of Included Patients, St. Luke's Medical Center, 2005 

Demographic Variables 

(N=37) Age (Mean ±SD) 

Sex 

40 years old (± 15) 

No. 

Male 23 62.2 

Female 14 37.8 

HBeAg Status (N=30) No.  
HBeAg Positive 22 73.3 

HBeAg Negative 8 26.7 

Alanine Aminotransferase Level (N=32) (Mean ±SD) 103.69 (±175) 

HBV DNA level (Mean) 21,047,089 copies/ml  

Table 2. Distribution of Hepatitis B Virus Genotypes Among Patients at St. Luke's Medical Center, 2005 

Hepatitis B virus Genotype (N=37) 

A 

N o .  

14 37.8 

9 24.3 

6 16.2 

8 21.6  
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dian duration of follow-up was 127 days (range 54 to 

223). 

The predominant genotype identified was genotype 

A, followed by genotypes B, D and C (Table 2). Majority 

of patients have chronic hepatitis B at 46.9%. Among 

patients with chronic hepatitis, cirrhosis and hepatoma, 

73.3% (22/30) of patients were HBeAg positive and 

26.7% (8/30) were HBeAg negative. Chronic hepatitis 

was more frequently found among patients with hepatitis 

B genotype A, while majority of patients with genotype B 

were cirrhotic. Two patients had inactive infection or 

carrier state. Three cirrhotic patients have liver mass 

subsequently diagnosed as hepatocellular carcinoma. 

Among patients without evidence of hepatoma, five un-

derwent liver biopsy with resultant average Knodell score  

of 12. Three had histologic findings of chronic hepatitis 

while two had cirrhosis. Furthermore, 84.4% of included 

patients had Child- Pugh score of A (Tables 3 and 4). 

Analysis of the HBeAg status and presence or absence of 

cirrhosis showed no significant difference in the proportion 

of patients with cirrhosis among HBeAg positive and 

negative patients (Fisher's exact: p=0.44). 

The mean alanine aminotransferase level was highest 

in genotype A; however, no statistically significant differ-

ence was seen across the four identified genotypes (Table 

5). The mean HBV DNA was highest among patients with 

genotype B at 39,525,847 copies/ml but there was no sta-

tistically significant difference in the mean HBV DNA 

across the four genotypes (Table 6). Furthermore, there 

was no significant correlation seen between HBV DNA 

Table 3. Distribution of Patients According to Diagnosis and Child-Pugh Score Across the Four 

Genotypes, St. Luke's Medical Center, 2005 

 
Genotypes Stage of Illness (N=32) No. (`

)
/0) 

Chronic Hepatitis Cirrhosis HCC 

Child-Pugh Score (N=32) No. (%) 

A 

A 9 (40.9) 2 (25) 0 9 (33.3) 0 2 (66.7) 

 3 (13.6) 5 (62.5) 0 8 (29.6) 0 0 

 5(22.7) 0 1(50) 3(11.1) 2 (100) 1(33.3) 

 5 (22.7) 1(12.5) 1 (50) 7 (25.9) 0 0 

Total 22 8 2 27 2 3  

Table 4. Hepatitis B e Antigen Status Across the Four Genotypes, St. Luke's Medical Center, 2005 

Genotypes Hepatitis B e Antigen Status No. (%) 

HBeAg Positive (N=22) HBeAg Negative (N=8) 

A 9 (40.9) 2(25) 

 3(13.6) 5 (62.5) 

 5 (22.7) 0 

 5 (22.7) 1(12.5) 

 

Table 5. Mean Alanine Aminotransferase Level Across the Four Genotypes, St Luke's Medical Center, 2005 

 
Hepatitis B virus Genotype (N=37) 

A 

Anova : F= 0.38, p=0.768 

Spearman's correlation coefficient: -0.122 , p 0.506 

ALT Level Mean (± Standard 

Deviation) 139.91 

(233.21) 118.25 (222.45) 

56.67 (36.38) 70.43 

(51.24) 
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Table 6. Mean HBV DNA Level Across Genotypes, St. Luke's Medical Center, 2005 

 
Hepatitis B virus Genotype (N=37) 

A 

Anova : F= 0.63, p=0.607 

HBV DNA (copies/mil) Mean, p 

12,400,810 

39,525,847 

20,382,920 

21,047,089 

 

and alanine aminotransferase levels (p=0.758). However, 

correlation between HBV DNA and stage of illness 

showed a statistically significant inverse relationship, 

such that as the disease progresses, the level of HBV 

DNA decreases (Spearman's correlation coefficient: -

0.303, p= 0.04). 

There were 16 patients who received antiviral treat-

ments; four of these had previous treatment while the rest 

were treatment-naive. Eighty-one percent (13/16) of pa-

tients received Lamivudine 100 mg once a day while two 

patients (12.5%) received Pegylated Interferon and one 

patient received Adefovir. There was 61% treatment re-

sponse rate based on HBV DNA suppression or 2-log de-

crease from baseline HBV DNA. No patient had HBeAg 

seroconversion. Median duration of treatment was 49 days 

prior to initial re-assessment. Genotype A was compared 

to genotype D, while genotype B was compared to C in 

determining its association with treatment response. The 

analysis showed statistically significant response to 

treatment among patients with genotype A compared to 

genotype D, while no significant difference was seen 

comparing genotype B and C. Although majority of pa-

tients who responded to treatment were HBeAg positive, 

no significant association was seen on treatment response 

and HBeAg status (Fisher exact:0.64). 

DISCUSSION 

Hepatitis B virus genotypes appear to influence the 

severity of liver disease and response to treatment as seen 

in Asian studies involving genotypes B and C. In this study 

among Filipino patients, the predominant genotype 

identified was genotype A. Mean HBV DNA was highest in 

genotype A while mean alanine aminotransferase was 

highest among patients with HBV genotype B. It is 

interesting to note the findings of inverse relationship of 

HBV DNA level and stage of illness. However, no statis-

tically significant correlation was found with HBV DNA 

and genotype, as well as in the correlation of HBV DNA 

and ALT levels. 

Chronic hepatitis was more common in patients with 

genotype A, while cirrhosis was more frequent with 

genotype B. These findings differ from Asian studies that 

showed cirrhosis to be more frequent among patients with 

genotype C compared to B. There were fewer studies on 

genotypes A and D, which were mostly from western 

countries, particularly Europe and the United States, where 

these are more prevalent. India has also reported genotype 

A. Genotypes A and D were mostly reported in areas 

where infection was contracted in adulthood through 

sexual contact and illicit drug use (horizontal 

transmission). In contrast, genotypes B and C were more 

commonly seen in areas where the primary mode of trans-

mission was vertical. It was interesting that genotype A 

was the predominant type among Filipino subjects in the 

study, which differ from the more commonly identified 

genotype in Southeast Asia. There was better treatment 

response with genotype A in this study, which was similar 

to findings in most foreign literature, including a study in 

India which showed favourable biochemical remission 

with genotype A compared to genotype D. 

Foreign studies on the role of HBeAg in disease se-

verity and treatment response were not statistically sup-

ported in this study. Although HBeAg positive patients had 

higher treatment response, there was no statistically 

significant difference detected comparing genotypes B and 

C, as well as in comparing genotypes A and D. The result 

might have been affected by the small sample size, which 

limits the use of statistical tests that allow head-tohead 

comparison of HBeAg status on treatment response across 

the four identified genotypes. 

The treatment response seen in the included patients 

were based on HBV DNA suppression or 2-log decrease. 

There was a statistically significant response with antiviral 

therapy among patients with hepatitis B genotype A 

compared to D. This finding was similar to available 

literature on the effect of viral genotype on treatment 

response. No HBeAg seroconversion was noted, which 

might be due to the short duration of treatment follow-up. 

Likewise, due to the small sample size and unequal treat-

ment assignment, analysis of response to treatment across 

the different therapeutic options was not feasible. 
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No statistically significant findings were found re-

garding association of the identified genotypes with HBV 

DNA level and mean alanine aminotransferase level. This 

may be due to true absence of association or due to lack of 

statistical power to detect any difference due to the small 

sample size. 

CONCLUSIONS AND RECOMMENDATIONS 

In conclusion, genotype A was the predominant 

genotype identified among the subjects in the study. Like-

wise, patients with genotype A hepatitis B infection appears 

to have a better treatment response rate compared to 

genotype D. However, no significant association was seen 

between genotype and viral load, mean ALT levels, 

cirrhosis and hepatitis B e antigen expression. 

The findings of genotype A as the predominant geno-

type among Filipino subjects in the study differ from re-

sults of Asian studies on hepatitis B virus genotyping in 

Southeast Asia. Phenotyping studies may help detelinine 

molecular differences that might have contributed to this 

finding. Likewise, it is recommended that a study with 

better methodology, complete follow-up data and larger 

sample size be done to improve statistical power of the 

study to make more robust conclusions. In particular, in 

determining effect of genotype on treatment response, a 

well-designed clinical trial should be conducted to better 

control selection and follow-up biases. Furthermore, 

availability of local expertise and laboratory capability at 

the Research and Biotechnology Division of St. Luke's 

Medical Center in performing genotyping and other mo-

lecular studies should be maximized to help research out-

puts in the future. 
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