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Abstract

AIM: To investigate the distribution of HBV genotypes
and their YMDD mutations in Guangxi Zhuang
population, China, and to study the relationship between
HBV genotypes and clinical types of HB, ALT, HBV DNA,
HBe system as well as the curative effect of Lamivudine
(LAM) on hepatitis B.

METHODS: A total of 156 cases were randomly chosen
as study subjects from 317 patients with chronic
hepatitis B (CHB). HBV genotypes were determined
by PCR-microcosmic nucleic acid cross-ELISA. YMDD
mutations were detected by microcosmic nucleic acid
cross-nucleic acid quantitative determination. HBV
DNA was detected by fluorescence ratio PCR analysis.
LAM was given to 81 cases and its curative effect was
observed by measuring ALT, HBV DNA load, HBeAg, and
HBeAg/HBeAb conversion rate.

RESULTS: HBV genotypes B, C, D, and non-classified
genotypes were found in Guangxi Zhuang population.
accounting for 25.6%, 47.4%, 58.3%, and 16.0%,
respectively. Seventy-four cases were CD-, CB-, BD-
mixed genotypes (47.7%). Forty-six (29.5%) cases
had YMDD mutations. Genotype B was mostly found in
mild and moderate CHB patients. Genotypes C, D and
mixed genotype mostly occurred in severe CHB cases.
Genotypes D and CD HBV-infected patients had higher
ALT and HBV DNA than patients with other types of HBV
infection. There was no significant difference among
the genotypes in YMDD mutations, clinical types, ALT
and HBV DNA level. Non-classified types geno had a
significantly lower positive rate of HBeAg than other

genotypes (x°=12.841, P<0.05). There was no significant
difference in ALT recovery rate, HBV DNA load, HBeAg,
and HBeAg/HBeAb conversion rate, 48 wk after LAM
treatment between groups of genotypes D, CD, and non-
classified type.

CONCLUSION: Genotypes B, C, and D, non-classified
and mixed genotype of HBV are identified in the
Guangxi Zhuang population. Variations in genotypes
are associated with clinical severity and serum ALT
levels, but not with YMDD mutation or HBV DNA load.
Therapeutic effects of LAM on clinical parameters are not
influenced by differences in genotypes. Further studies
are needed to gain an in-depth understanding of the
relationship between HBV genotypes and serum HBeAb
and HBeAg.

© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Guangxi Zhuang Autonomous Region is an endemic area
of HBV infection. To examine the distribution of HBV
genotypes and their associations with clinical characteristics
of hepatitis B (HB) in Zhuang population, a total of 156
cases selected randomly from chronic hepatitis B (CHB)
317 patients without any previous antiviral treatment were
studied, and some cases were given Lamivudine (LAM)
treatment. The results reported are as follows.

MATERIALS AND METHODS

General data of patients

A total of 156 patients, 89 males and 67 females, aged
15-70 years, were selected randomly from CHB 317
patients from out-patient and in-patient departments of
our hospital during January 2001 to June 2003. These
patients received no previous LAM treatment or any
antiviral treatment within a year. Their serum HBsAg,
HBeAg or HBcAb and HBV DNA were positive. Those
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infected with HCV, HDV, and HIV were excluded. All
cases fulfilled the diagnostic criteria modified at the
Tenth Viral Hepatitis Conference of Chinese Medical

. L
Association'"!

Detection of HBV genotypes

HBYV DNA genotypes were detected by PCR-microcosmic
nucleic acid cross-ELISA. One hundred microliters of
serum samples was mixed with a reaction solution in a
0.5 mL centrifuge tube, heated to 100 °C for 15 min,
and centrifuged at 12 000 g for 5 min. Twelve-microliter
supernatant from the previous step was centrifuged at
10 000 g for 10 s before being placed in a PCR reactor,
pre-denatured at 94 °C for 2 min, amplified for 35 cycles
(at 94 °C for 50 s, at 53 °C for 50 s, and at 72 °C for
05 s), followed by extension at 72 °C for min and a final
extension at 98 °C for 10 min. The samples were chilled
immediately in an ice-bath for 10 min. Package was pinked
at the microcosmic openings at 37 °C for 14 min in
NaHCO:s solution (pH 9.6). Nonspecific conjugate at the
microcosmic openings was sealed by seal reagent. Ninety
microliters of (three drops) hybridization liquid, 20 pL.
denatured output, 23 pL each nucleic pink (one kind was
added to one opening) were added to different reaction
openings, mixed up lightly and put into 50 °C water bath
for 60 min, and poured completely. Then, 200 uL (eight
drops) lotion was added at 37 °C for 3-5 min, poured
completely and baptized once again. One hundred
microliters of enzyme-antibody liquid (two drops) was
added and kept at 37 °C for 30 min, poured and dried by
water absorber, 200 uL (eight drops) lotion was added
and kept at room temperature for 3-5 min, baptized twice,
then color reagents A and B (one drop) were added,
respectively, kept at room temperature in the dark for 10
min. Then, 2 mol/L H2SOs solution (one drop) was added
and the photoabsorption degree value (A) was detected at
450 nm. HBV DNA was considered positive, if P/N=>2.1
and negative if P/N<2.1. Positive result in hybridization
indicated the virus gene

Detection of YMDD mutation

Reagent kits were provided by Biomedicine Diagnosis
and Research Center of Basic Medicine Department of
the First Military Medical University. YMDD mutations
were detected by PCR. Twenty-five specimens were
tested in Biomedicine Diagnosis and Research Center of
Basic Medicine Department of the First Military Medical
University, and the other 131 specimens were tested
according to the manual of the kits and results were
evaluated by experts at the Central Laboratory of our

hospital.

Quantitative determination of HBV DNA

FX990 micro-fluorometer and HBV-PCR fluoroscopy
reagent kits (detection limit is 103 copies/mlL) were used
to detect HBYV DNA according to the instructions of the
kits and results were evaluated by experienced experts.

Detection of HBVM

HBVM was detected by ELISA. Reagent kits were
provided by Zhongshan Bioengineering Co., Ltd,
Guangdong, China. The function of the liver was
examined by the method of Laishi, and the normal level
of ALT was lower than 40 U/L

Treatment

According to the common clinical practice””, LAM
(10 mg/d.p.o) was given to 30 patients with single
genotypes B, C, or D, and 35 patients with mixed
genotypes CD, CB, or DB, and 16 non-classified types.
HBV DNA and ALT were high, and HBeAg was positive
in all cases selected. Twenty-eight cases had YMDD
mutation. Liver function, HBVM and HBV DNA load
were detected every 4 wk, for 48 wk.

Statistical analysis

The incidence rate of YMDD mutations, the rate of
various clinical types of HB, the abnormal rate of ALT,
the high loading rate of HBV DNA, and the positive rate
of HBeAg in different genotypes of HBV were compared
before and after LAM treatment by 5’ using SAS statistical
software. P<0.05 was considered statistically significant.

RESULTS

HBYV genotypes in 156 CHB patients

Genotypes in 156 selected cases included B, C, D, mixed,
and non-classified types. Genotypes A, E, and F were
tested but not discovered. Genotype D accounted for
58.3% (91/156), type C 47.4% (74/156), type B 25.6%
(40/156), and non-classified type 16.0% (25/156), mixed
types (CD, CB, and BD) 47.4% (74/156). Single genotypes
(B, C, ot D) accounted for 36.5% (57/156, Table 1)

Table 1 Distribution of HBV genotypes in 156 cases

Patterns of A B C D E F CD CB BD Non-A-F
genotype

n - 9 15 33 - - 43 16 15 25
Incidencerate (%) - 58 9.6 212 - - 276 103 96 16.0

Relationship between different HBV genotypes and YMDD
mutations, clinical types of CHB, ALT, and HBV DNA, and
HBe system

Natural YMDD mutations occurred in 46 cases (29.5%).
Genotype B had no YMDD mutation. Genotypes had a
different incidence rate of YMDD mutations, but there
was no significant difference among them. Genotype B
was seen mostly in mild and moderate CHB patients, while
genotypes C, D and mixed types of CD, BD occurred
mostly in severe CHB patients. The abnormal rate of ALT
and the high loading rate of HBV DNA in genotypes D,
and CD were higher than those in other genotypes, but
there was no significant difference. The positive rate of
HBeAg in non-classified genotype was low, and there was
a significant difference between non-classified and other

genotypes (= 12.841, P<0.05, Table 2).



Huang ZM et al. Distribution of hepatitis B virus genotype

6527

Table 2 Relationship between different HBV genotypes and YMDD mutations, clinical types of CHB, ALT, and HBV DNA level, HBe system

Genotypes n Rate of YMDD Clinical type of CHB Clinical test
mutation (%) Mild and moderate ~ SevereCHB (%) Abnormal rate HBV DNA >105 HBeAg(+)/HBeAb(-)
CHB (%) of ALT (%) copies/mL (%)
B 9 - 8(88.9) 1(111) 3(33.3) 4(44.4) 72
C 15 6 (40.0) 4(26.7) 11 (73.3) 8(53.3) 9 (60.0) 10/5
D 33 7(21.2) 14 (42.4) 19 (57.6) 23 (69.7) 22 (66.7) 23/10
CD 43 15 (34.9) 19 (44.2) 24 (55.8) 32(74.4) 30 (69.8) 28/15
CB 16 6(37.5) 9 (56.3) 7(43.7) 9 (56.3) 10 (62.5) 12/4
BD 15 4(26.7) 7 (46.7) 8(53.3) 8(53.3) 9 (60.0) 9/6
Non-A-F 25 8(32.0) 15 (60.0) 10 (40.0) 12 (48.0) 10 (40.0) 8/17
Va 2.788 11.272 9.858 7.448 12.841
P >0.05 >0.05 >0.05 >0.05 <0.05
Table 3 Curative effect after 48 weeks of LAM treatment
Group n Recovery rate HBV DNA level HBeAg negative HBeAg/HBeAb
of ALT (%) <103 copies/mL (%) conversion rate (%) conversion rate (%)
Single genotypes 30 23 (76.7) 24 (80.0) 16 (53.3) 11 (36.7)
Mixed genotypes 35 28 (80.0) 29 (82.9) 18 (51.4) 12 (34.3)
Non-classified genotypes 16 13 (81.3) 14 (87.5) 10 (62.5) 6 (37.5)
7 0.168 0.411 0.561 0.065
P >0.05 >0.05 >0.05 >0.05

Observation of curative effects of LAM

ALT and HBV DNA level in all genotypes decteased
in different degrees, 4 wk after LAM treatment. There
was no significant difference in ALT recovery rate, HBV
DNA level, HBeAg, and HBeAg/HBeAb conversion
rate 48 weeks after treatment between the groups (Table
3). Twenty-eight cases showed natural mutations of
single mixed and non-classified genotypes. After 48
weeks, HBV DNA level decreased in 22 cases to a level
<103 copies/mL and ALT became normal. Rebound of
HBV DNA level and base line of ALT were not found.
HBeAg became negative in 15 cases and 10 cases had
HBeAg/HBeADb conversion 48 weeks after the treatment.

DISCUSSION

Research data indicate that HBV can be divided into
eight genotypes”, ranging from A to H. Genotype A
is frequently found in northwest Europe and Africa.
Genotypes B and C are common in Asia, while genotype
D is prevalent in the Mediterranean and Near East.

Genotype E is restricted to Sub-Saharan Africa, and F is
localized in American aboriginal population. Genotype
G has been found in France and USA, and genotypes A
—H" have been found in patients with HBV infection
in San Francisco. The distribution of HBV genotypes
is related to immigration®” and race background of the
carriers. In China, genotypes B and C are predominant,
while genotypes A and D are rare. But type D has a
high percentage in minority nationalities. In our study,
HBYV genotypes were determined in 156 Zhuang CHB
patients by PCR-microcosmic nucleic acid cross-ELISA.
Genotypes B-D and non-classified type were identified.
HBYV genotype D was mostly found (58.3%), followed
by genotypes C (47.4%), and B (25.6%). Non-classified
type (16.0%) was significantly higher than that reported
in Taiwan". The distribution of genotypes B and C is
consistent with most reports” " in China. Type D is the
predominant genotype in Zhuang population, which
is different from other reports''', Tt may be related to
the geographical and ethnic characteristics of Zhuang
population. There was a high rate (47.4%) of mixed
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genotypes. The mixed infection occurred between
genotypes B and C or B and D, but mostly between
genotypes D and C, which is also different from other
reports'”!
(1) super infection and mixed infection, patients are
easily treated, (2) gene mutation, detection methods,
recombination of different genotypesm. Our study did
not rule out the possibility of recombination of different
genotypes. Further studies are needed to explore whether
it 1s related to the special genobackground of Zhuang
population or random mechanism.

YMDD motif, located in the C-domain of the catalytic
site of the polymerase gene, is also the binding site of
the antiviral drug LAM. Long-term treatment with LAM
induces mutation of the YMDD motif; however, it was
reported recently that YMDD mutations are occurring
a1l Original research considered that the

natural occurrence of YMDD mutant strains is associated
[13]

in China. The reasons may be as follows:

naturally

with a great amount of HBV existing in patients
Further research revealed that YMDD mutations occur
spontaneously as they gain fitness without any particular
cause'”. The detection rate (29.5%) of mutant strains in
our study is in accordance with that reported by Zhang
et al". showing that wild YMDD mutant strains exist in
HBV DNA. There were differences of incidence rate of
HBV YMDD wild mutant strains in HBV genotypes D, C,
non-classified, and mixed genotypes of CD, BC, and CB.
Although no significant difference was found among these
genotypes, we cannot exclude the relation between YMDD
mutations and HBV genotypes because of the limited
samples in our study.

The virus gene controls antigen expression, leading
to different genotypes and disease spectrum after
infection. However, the conclusions are controversial.
It was reported that genotype A is related to chronic
active hepatitis, genotype D is related to acute self-
limited hepatitis“sl, and HBV-D is related to chronic
symptomatic carriers. All chronic HBV infections found
in Jeju Island are genotype C™. But most scholars®™’
found that genotype C is related to severe hepatitis or the
aggravation of illness. Yuen ef al™ reported that genotype
B has a higher mortality than genotype C because of
decompensation of liver function. Our study showed that
genotype A was not found in 156 CHB patients, while
genotype D was predominant. This may be associated
with uneven distribution of genotypes and simple clinical
type, or the ethnic background. Genotype B was mainly
found in chronic mild and moderate HBV patients, while
genotypes C and D were mainly in chronic severe HBV
patients. They seemed to increase with the progression
of the illness. But there was no statistical significance.
Studies on whether mixed genotype infection can worsen
liver diseases are available™ ™ but the conclusion is
controversial. In our study, mixed genotype CD and BD
infections were mainly found in patients with chronic
severe HBV infection, indicating that mixed genotype
infection can lead to liver disease.

More attention has been paid to the relationship
between HBV genotype and HBe, ALT, and HBV DNA.

In our study, genotypes of CD and D had higher levels
of ALT and HBV DNA than other genotypes, indicating
that different genotypes are related with the level of ALT
and HBV DNA. Compared to HBeAg-positive rate, there
was a significant difference between non-classified and
other genotypes (P<0.05), indicating that HBV genotype is
related with HBe. Further studies are needed.

LAM is one of the first-line medicines for CHB
patients[zs’zgl. Whether the effect of LAM treatment is
influenced by HBV genotype is a topic of the researchers.
Some studies showed that the effect of LAM treatment
is not influenced by HBV genotypeﬁ(Hﬂ. In our study,
the effect of LAM treatment was not influenced by HBV
genotype, suggesting that determination of HBV genotype
cannot predict antiviral effect before LAM treatment™’,
Among the 28 cases with YMDD mutations, after 48
weeks of LLAM treatment, HBV DNA levels in 22 cases
decreased to below 103 copies/mL, and ALT became
normal, and HBeAg became negative in 15 cases and
10 cases had HBeAg/HBeAb conversion, showing that
LAM has a short-term effect in patients with YMDD
wild mutation. This may be associated with the fact that
wild viral strains are in the dominant side, while YMDD
mutational strains are in the weak side and have a lower
duplication activity and weaker pathogenicity.

In short, there are some unique characteristics in the
distribution of HBV genotypes of Guangxi Zhuang
population. This may be related to the geographic
location and ethnics. HBV genotypes are not correlated
with YMDD mutation, ALT, and HBV DNA level. The
effect of LAM is not influenced by these factors. Further
studies are needed to examine the relationship between
the characteristics of HBV genotype, the mutation of pre-
C-zone and different genotypes, as well as the conversion
and prognosis of the disease.

REFERENCES

1 Hepatology branch-conference of infectious diseases, parasitic
diseases association of Chinese medical association. Schemes of
prevention and cure for viral hepatitis. Zhonghua Ganzangbing
Zazhi 2000; 8: 324-329

2 Lamivudine Clinical Practice Group. Lamivudine treatment
consensus from relative experts in 2003. Zhonghua Ganzangbing
Zazhi 2003; 11: 497-499

3 Miyakawa Y, Mizokami M. Classifying hepatitis B virus
genotypes. Intervirology 2003; 46: 329-338

4 Kato H, Gish RG, Bzowej N, Newsom M, Sugauchi F, Tanaka
Y, Kato T, Orito E, Usuda S, Ueda R, Miyakawa Y, Mizokami
M. Eight genotypes (A-H) of hepatitis B virus infecting patients
from San Francisco and their demographic, clinical, and
virological characteristics. ] Med Virol 2004; 73: 516-521

5 Yuen MF, Sablon E, Tanaka Y, Kato T, Mizokami M,
Doutreloigne J, Yuan HJ, Wong DK, Sum SM, Lai CL.
Epidemiological study of hepatitis B virus genotypes, core
promoter and precore mutations of chronic hepatitis B infection
in Hong Kong. | Hepatol 2004; 41: 119-125

6 Sallam TA, William Tong CY. African links and hepatitis B
virus genotypes in the Republic of Yemen. | Med Virol 2004; 73:
23-28

7 Chu CJ, Keeffe EB, Han SH, Perrillo RP, Min AD, Soldevila-
Pico C, Carey W, Brown RS, Luketic VA, Terrault N, Lok AS.
Hepatitis B virus genotypes in the United States: results of a



Huang ZM et al. Distribution of hepatitis B virus genotype

6529

10

11

12

13

14

15

16

17

18

19

nationwide study. Gastroenterology 2003; 125: 444-451

Lee CM, Chen CH, Lu SN, Tung HD, Chou W], Wang JH, Chen
TM, Hung CH, Huang CC, Chen W]J. Prevalence and clinical
implications of hepatitis B virus genotypes in southern Taiwan.
Scand | Gastroenterol 2003; 38: 95-101

Zhu B, Luo K, Hu Z. Establishment of a method for
classification of HBV genome and it's application Zhonghua Shi
Yan He Lin Chuang Bing Du Xue Za Zhi 1999; 13: 309-313

Xia G, Nainan OV, Jia Z. Characterization and distribution
of hepatitis B virus genotypes and subtypes in 4 provinces of
China Zhonghua Liu Xing Bing Xue Za Zhi 2001; 22: 348-351

Ge XM, Li DY, Fang ZL, Huang GY, Jiang SQ, Pan HD, Du Y,
Wang CY, Ding X, Masashi M. Distribution of hepatitis B virus
genotypes and its clinical significance in Guangxi Zhonghua Shi
Yan He Lin Chuang Bing Du Xue Za Zhi 2003; 17: 174-179
Sugauchi F, Mizokami M, Orito E, Ohno T, Kato H, Suzuki S,
Kimura Y, Ueda R, Butterworth LA, Cooksley WG. A novel
variant genotype C of hepatitis B virus identified in isolates
from Australian Aborigines: complete genome sequence and
phylogenetic relatedness. ] Gen Virol 2001; 82: 883-892
Kobayashi S, Ide T, Sata M. Detection of YMDD motif
mutations in some lamivudine-untreated asymptomatic
hepatitis B virus carriers. | Hepatol 2001; 34: 584-586

Yan MH, Zhang C, Ling Q, Zhou RF. Detection of YMDD
motif mutations in lamivudine-untreated patients with chronic
hepatitis B Zhonghua Gan Zang Bing Za Zhi 2003; 11: 430-431
Zhang XH, Zhang YX, Sun LR, Wen Q, Zhou LQ, Fan GX,
Zhang X, Yang DG. Study of gene chips in the detection of
YMDD mutations in the region of HBV polymeras Zhonghua Yi
Xue Za Zhi 2003; 83: 459-462

Matsuda M, Suzuki F, Suzuki Y, Tsubota A, Akuta N, Hosaka
T, Someya T, Kobayashi M, Saitoh S, Arase Y, Satoh ], Takagi
K, Kobayashi M, Ikeda K, Kumada H. Low rate of YMDD motif
mutations in polymerase gene of hepatitis B virus in chronically
infected patients not treated with lamivudine. | Gastroenterol
2004; 39: 34-40

Kobayashi S. Clinical characteristics of asymptomatic
hepatitis B virus carriers with YMDD mutant not treated with
lamivudine. Kurume Med ] 2003; 50: 87-90

Mayerat C, Mantegani A, Frei PC. Does hepatitis B virus (HBV)
genotype influence the clinical outcome of HBV infection? |
Viral Hepat 1999; 6: 299-304

Duong TN, Horiike N, Michitaka K, Yan C, Mizokami M,
Tanaka Y, Jyoko K, Yamamoto K, Miyaoka H, Yamashita Y,
Ohno N, Onji M. Comparison of genotypes C and D of the
hepatitis B virus in Japan: a clinical and molecular biological

20

21

22

23

24

25

26

27

28

29

30

31

32

study. | Med Virol 2004; 72: 551-557

Kim BJ, Song BC. Distribution of hepatitis B virus genotypes
according to the clinical outcomes in patients with chronic
hepatitis B virus infection in Jeju island. Korean | Gastroenterol
2003; 42: 496-501

Wang Y, Zhou G, Li X, Zhou Z, Zhou S, Ruan L, Chen M, Deng
W. Genotyping of hepatitis B virus and clinical investigation
Zhonghua Shi Yan He Lin Chuang Bing Du Xue Za Zhi 2002; 16:
367-369

Ding X, Mizokami M, Yao G, Xu B, Orito E, Ueda R, Nakanishi
M. Hepatitis B virus genotype distribution among chronic
hepatitis B virus carriers in Shanghai, China. Intervirology 2001;
44: 43-47

Kao JH, Chen PJ, Lai MY, Chen DS. Hepatitis B genotypes
correlate with clinical outcomes in patients with chronic
hepatitis B. Gastroenterology 2000; 118: 554-559

Yuen MF, Sablon E, Wong DK, Yuan HJ, Wong BC, Chan AO,
Lai CL. Role of hepatitis B virus genotypes in chronic hepatitis
B exacerbation. Clin Infect Dis 2003; 37: 593-597

Kato H, Orito E, Gish RG, Bzowej N, Newsom M, Sugauchi
F, Suzuki S, Ueda R, Miyakawa Y, Mizokami M.Hepatitis B e
antigen in sera from individuals infected with hepatitis B virus
of genotype G. Hepatology 2002; 35: 922-929

Kao JH, Chen PJ, Lai MY, Chen DS.Clinical and virological
aspects of blood donors infected with hepatitis B virus
genotypes B and C. | Clin Microbiol 2002; 40: 22-25

Kao JH, Chen PJ, Lai MY, Chen DS. Acute exacerbations of
chronic hepatitis B are rarely associated with superinfection of
hepatitis B virus. Hepatology 2001; 34: 817-823

Pramoolsinsup C. Management of viral hepatitis B. |
Gastroenterol Hepatol 2002; 17 Suppl: 5125-5145

Alberti A, Brunetto MR, Colombo M, Craxi A. Recent progress
and new trends in the treatment of hepatitis B. | Med Virol 2002;
67: 458-462

Yuen MF, Wong DK, Sablon E, Yuan HJ, Sum SM, Hui CK,
Chan AO, Wang BC, Lai CL. Hepatitis B virus genotypes B and
C do not affect the antiviral response to lamivudine. Antivir
Ther 2003; 8: 531-534

Yuen MF, Tanaka Y, Lai CL. Hepatitis B genotypes in chronic
hepatitis B and lamivudine therapy. Intervirology 2003; 46:
373-376

Akuta N, Suzuki F, Kobayashi M, Tsubota A, Suzuki Y,
Hosaka T, Someya T, Kobayashi M, Saitoh S, Arase Y, Ikeda
K, Kumada H.The influence of hepatitis B virus genotype on
the development of lamivudine resistance during long-term
treatment. | Hepatol 2003; 38: 315-321

Science Editor Wang XL and Zhu LH Language Editor Elsevier HK



