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TOM TAT

Dt vin dé: Dudi ap luc chon loc ciia thuoc khdang vi rit viém gan B trong thoi gian diéu
tri Viém gan Vi rat B man, cdc dong vi rit ¢é dot bién khdang thudc sé xudt hién va lan réng gdy nén
tinh trang khang thudc VA that bai diéu tri. Gidi trinh tw gen la ky thudt sinh hoc phdn tir givip xdc
dinh kiéu gen dgt bién khdang thuéc nay. Muc tiéu nghién ciru: Xac dinh kiéu gen dot bién khdng
thuoc diéu tri viém gan vi rat B man. Poi twong va phwong phadp nghién ciru: Phuong phdp chon
mau thudn tién, 71 bénh nhdan viém gan vi rit B man dang diéu tri bang thuc khang vi rit viém gan
B nhu lamivudine, adefovir, entecavir va tenofovir cO HBsAg duwong tinh trén 6 thang duoc chon
Va0 trong nghién ciru mé ta cdt ngang. Két qud: Hai kiéu gen B va C da dwoc xdc dinh trén bénh
nhan viém gan vi rat B man dang diéu tri thuoc khdang vi riit viém gan B véi ty Ié theo thit tir lan lwot
1a 73,2% va 26,8%. Ty [é dot bién khdng thuoc cia Vi rit viém gan B trén bénh nhdn viém gan vi
rat B man 1 7%. C6 2 dot bién khdng lamivudine (V207M) va 1 dét bién khdng adefovir (Q215H)
dwgc phat hién thudc kiéu gen B. Trong kiéu gen C, phdt hién dwoc 1 dot bién khang adefovir
(Q215H) va 1 dét bién khdng entecavir (S2021). Ca 2 kiéu gen B va C khéng phdt hién dot bién
khang tenofovir. Két lugn: C6 7% dét bién khdng thudc ciia Vi rit viém gan B trén bénh nhdn viém
gan vi rat B man. Kiéu gen B cé 2 dét bién khang lamivudine (V207M) va 1 dgt bién khdng adefovir
(Q215H), con kiéu gen C ¢6 1 dot bién khing adefovir (Q215H) va 1 dot bién khdng entecavir
(S2021).

Tir khéa: Kiéu gen, dot bién khang thuée, Vi rat viém gan B.

ABSTRACT

APPLICATION OF GENE SEQUENCE IN DETERMINING DRUG
RESISTANCE MUTANT GENOTYPES IN THE TREATMENT
OF CHRONIC VIRAL HEPATITIS B
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Background: Under the selective pressure of hepatitis B antiviral drugs during the treatment

of chronic hepatitis B, virus strains with drug-resistant mutations will appear and spread, causing
drug resistance and treatment failure. Sequencing is a molecular biology technique that helps
determine the genotype of this drug resistance mutation. Objectives: To determine drug-resistant
mutant genotypes for chronic hepatitis B virus treatment. Materials and method: Using the
convenience sampling method, 71 chronic hepatitis B patients being treated with hepatitis B antiviral
drugs such as lamivudine, adefovir, entecavir and tenofovir with positive HBsAg for over 6 months
were selected for cross-sectional descriptive study performed at Can Tho University of Medicine and

130



TAP CHi Y DU'O'C HOC CAN THO - SO 72/2024

Pharmacy Hospital during the period from July 2022 to June 2023. Blood samples from patients with
chronic hepatitis B virus that meet the standards are taken, then real-time PCR technique is carried
out first and then sequencing technique later. Results: Two genotypes B and C have been identified in
patients with chronic hepatitis B virus receiving antiviral treatment for hepatitis B with rates of 73.2%
and 26.8%, respectively. The rate of drug resistance mutations of hepatitis B virus in patients with
chronic hepatitis B virus was 7%. There were 2 lamivudine resistance mutations (V207M) and 1
adefovir resistance mutation (Q215H) detected in genotype B. In genotype C, 1 adefovir resistance
mutation (Q215H) and 1 entecavir resistance mutation (S202l) were detected. Both genotypes B and
C did not detect tenofovir resistance mutations. Conclusion: There are 7% drug resistance mutations
of hepatitis B virus in patients with chronic hepatitis B virus. Genotype B has 2 lamivudine resistance
mutations (V207M) and 1 adefovir resistance mutation (Q215H), while genotype C has 1 adefovir
resistance mutation (Q215H) and 1 entecavir resistance mutation (S2021).
Keywords: Genotype, drug resistance mutations, Hepatitis B virus.

I. PAT VAN PE

Viém gan B man tinh 1a mot trong nhitng thtt pham dan dén suy gan, xo gan va ung
thu biéu mo té bao gan. Udc tinh c6 khoang 240 triéu nguoi nhidém vi rit viém gan B (HBV
- hepatitis B virus) trong d6 Viét Nam ciing 1a mdt trong nhiing nudc cé ty 1¢ nhiém HBV
cao khoang 10 - 20% [1], [2], [3]. HBV mang c4u trac gen di truyén di thé, ~c0 8 genotype
tir genotype A dén genotype H va 4 subtype (adw, adr, ayw va ayr) va voi cAu tric gen nay
chira dyng mot nguy co tiém tang rat 16n vé kha nang xay ra dot bién khang thudc khang
HBV. Mot s6 thude diéu tri HBV sir dung kha phé bién hién nay nhu lamivudine, adefovir,
tenofovir va entecavir. Sudt thoi gian diéu tri v6i thude khang HBV, do anh hudng boi ap
luc chon loc cua thude va nguy co khang thudc cao dd 1am xuét hién cac dong HBV c6 dot
bién khang thudc din dén tht bai diéu tri va sy dot bién nay hinh thanh 1a do déc tinh sao
chép nhanh cta vi rat va bo gen caa vi rat thiéu co ché kiém soat tinh dot bién trong qua
trinh sao chép [1]. Giai trinh tw gen 1a k¥ thuét sinh hoc phan tir gitp xac dinh kiéu gen dot
bién khang thuoc nay. Vi vy, viéc xac dinh kiéu gen khang mot s6 thube diéu tri HBV phd
bién hién nay rét c6 gia tri trong diéu tri va kiém so4t viém gan B man & Viét Nam. D6 1a
ly do nghién ciru nay: “Ung dung g1a1 trinh tu gen trong xéac dinh kiéu gen dot bién khang
thudc diéu tri viém gan vi rit B man” duoc thuc hién véi muyc tiéu: Xac dinh kiéu gen dot
bién khang thubc diéu tri viém gan vi rit B man.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru
Bénh nhan viém gan vi (l’Jt B man kham va diéu tri tai Phong khdm Gan cua Bénh
vién Truong Dai hoc Y Dugc Can Tho tir thang 7/2022 - 6/2023.
- Tiéu chuan chon mau:
+ HBsAg duong tinh hon 6 thang.
+ HBV-DNA duong tinh.
+ Pang diéy tri thuoc Iam‘ivudineN, adefovir, tenofovir hoac entecayir.
- Tiéu chuan loai trir: Pong nhiém vo1 HCV, HIV; suy gidm mién dich.
2.2. Phuong phap nghién ciru
- Thiét ~ké nghién ciru: Nghién ciru mé ta cit ngang.
N - C& mau: 71 bénh nhan viém gan vi rut B man dugc chon theo phuong phap chon
mau thuan tién.
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- Noi dung nghlen curu:

+ M0 ta dic diém chung ctia bénh nhan viém gan vi rat B man dang diéu tri thuoc
lamivudine, adefovir, tenofovir hodc entecavir vé gi6i tinh, tudi, thoi gian nhidm, chi sb
AST, ALT, HbeAg va HBV-DNA.

+ Xac dinh kiéu gen dot bién khang thudc lamivudine, adefovir, tenofovir hodc
entecavir dang diéu tri viém gan vi rdt B man bang k¥ thuat giai trinh tu gen tai Cong ty
Nam Khoa thanh phd H6 Chi Minh.

+ Phuong phép thu thap sb lidu:

Phong van truc tiép bénh nhan dén kham va diéu tri & Phong kham Gan cua Bénh
vién Truong Pai hoc Y Duogc Can Tho d3 duoc cac bac si kham va chon bénh. Noi dung
phong vén dya theo Bang thu thap sé liéu nghién ctru nham thu thap cac théng tin vé cac
dic diém chung cua dbi twong nghién ctru.

Léy bénh pham, bao quan bénh pham va giri bénh pham dén phong xét nghiém. Bo
dung cu lay mau tinh mach bao gdm but long, bom kim tiém, day garo, con sat khuén, gon
v6 khuan, 6ng nghiém serum, ng nghiém EDTA, dng eppendorf v6 khuan va bang c4 nhan.
M®i bénh nhan duoc 14y Sml mau tinh mach, sau d6 quay ly tdm va rat huyét twong. Huyét
tuong duge cho vao 3 dng eppendorf, mdi dng khoang 300ul, mot dng dung cho xét nghiém
HbeAg va enzyme gan AST, ALT; mot ong dung cho xét nghiém dinh luong HBV-DNA
va mot dng dung cho giai trinh ty gen. Hai 6ng huyét twong dinh luong HBV-DNA va giai
trinh ty gen dugc bao quan & -30°C cho t6i khi tién hanh xét nghiém.

Xét nghiém do hoat 46 enzyme AST, ALT va xét nghiém dinh tinh HBeAg dugc
thuc hién trén may sinh hda mién dich tu dong Architest Ci4100 cta hing Abbott (M¥) tai
phong xét nghiém Sinh hdéa mién dich cia Khoa Xét nghiém Bénh vién Truong Dai hoc Y
Dugc Can Tho.

Tién hanh tach chiét DNA, xét nghiém HBV-DNA bang real-time PCR va giai trinh
tu gen:

Miu huyét tuong bénh nhan dugc chuyén tor Bénh vién Truong Pai hoc Y Duogc
Can Tho den Cong ty Nam Khoa tai Thanh pho Ho Chi Minh theo dung quy cach Ve bao
quéan va vé thoi gian quy dinh. Cu thé, mau huyét tuong tir ti -20°C duge lay ra, & mau vao
tai dyng mau, sau d6 mau s& dugc cho vao thing d4 va dugc van chuyén bang xe dén Cong
ty Nam Khoa trong vong 5 gid dé thyuc hién cac k¥ thuat nhu real-time PCR, tach chiét DNA
va giai trinh tu gen.

DNA duoc tach chiét bang may ly trich ty dong KingFisher Flex cua hing Thermo
Fisher Scientific (Singapore). DNA thu dugc c6 thé sir dung ngay, néu chua sir dung s&
duoc bao quan & -20°C.

Dinh lugng HBV-DNA béng k¥ thuat real-time PCR duoc thyc hién trén may real-
time PCR CFX 96 Touch Detection System (Biorad, My).

Giai trinh ty gen phat hién dot bién khang thudc diéu tri viém gan vi rit B man nhu
lamivudine, adefovir, tenofovir hoac entecavir dugc thuc hién trén may giai trinh ty ABI
3130 XL cua hang Applied Biosystems (MY).

- Phuwong phap xir Iy so6 liéu: S6 liéu duge xir Iy va phan tich bang pham mém
SPSS 20.0.

132



TAP CHi Y DU'O'C HOC CAN THO - SO 72/2024

III. KET QUA NGHIEN CUU
3.1. Pic diém chung ciia ddi twong nghién ctru
Bang 1. Pic diém chung cua bénh nhan viém gan B man

Dic diém chung Tan so (n) Ty 1é (%)

Gisi tinh Nam 38 23,5
Nit 33 46,5

<12 3 4,2
Tubi 13-35 29 40,8
36 - 59 27 38

>60 12 17

<1 nam 10 14
Thoi gian nhiém 1- <5 ndm 18 254
5—-10 ndm 25 35,2
>10 nam 18 25,4
Gié tri binh thuong (GTBT) 45 63,4
AST Tang <2 lan GTBT 18 25,4
Tang >2 lan GTBT 8 11,2
Gié tri binh thuong (GTBT) 41 57,7
ALT Tang <2 lan GTBT 17 23,9
Tang >2 lan GTBT 13 18,4
HBeAg (+) 39 54,9
HBeAg HBeAg (1) 32 45,1
<2000 1U/mL 3 42
HBV-DNA 2000 - 20000 IU/mL 12 16,9
>20000 1U/mL 56 78,9

i Nhén xét: V& gig’)i tinh va tudi, nam chiém 53,5% Cao~h0n nit va nhom tudi ’13 - 35
tu6i chiém ty 1¢ cao nhat 40,8%. Bénh nhan co thoi gian nhiém tir 5 — 10 nam chiém ty 1¢
cao nhat 35,2%. Chi s6 AST va ALT cua da s6 bénh nhan & muc binh thuong, riéng AST
va ALT tang <2 lan gi tri binh thuong c6 ty 1& 1an luot 12 25,4% va 23,9% cao hon AST va
ALT tang >2 lan gia tri binh thuong. Bénh nhan c6 HBeAg (+) chiém 54,9% cao hon
HBeAg (-) va c6 HBV-DNA >20000 TU/mL chiém da so voi ty 1€ 78,9%.

3.2. Kiéu gen dot bién khang thudc lamivudine, adefovir, tenofovir hoic entecavir
Bang 2. Ty 1& dot bién khang thudc cia vi rat viém gan B

Dot bién khang thudc Tan s6 (n) Ty 16 (%)
Co dotbien 5 7,0
Khong c6 dot bien 66 93,0

Nhan xét: Ty 1€ dot bién khang thudc cuia vi rat viém gan B trén bénh nhan viém gan

B man 13 7% (c6 5/71 mau nghién ctru phat hién duge dot bién khang thudc).

Bang 3. Ty 1¢ kiéu gen ctia vi rat viém gan B c¢6 dot bién khang thudc trong nghién ctru

Kiéu gen Tan s6 (n) Ty 18 (%)
Genotype B 52 73,2
Genotype C 19 26,8

Nhén xét: Thu dugc 2 kiéu gen cua vi rat viém gan B trén bénh nhan viém gan B
man c6 dot bien khang thuoc 1a genotype B chiém ty 1€ 73,2% va genotype C c6 ty 1€ 26,8%.
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Bang 4. Phéan b loai d6t bién khang thudc lamivudine, adefovir hoic entecavir trong
genotype B va genotype C

Kiéu gen Tan s6 (n) Loai dot bién
Genotype B 3 V207M, V207M, Q215H
Genotype C 2 Q215H, 52021

Nhan xét: C6 2 loai dot bién khang lamivudine (V207M) va 1 loai dot bién khéang
adefovir (Q215H) dugc phat hién thudc genotype B. Trong genotype C, phat hién duoc 1
loai dot bién khang adefovir (Q215H) va 1 loai d6t bién khang entecavir (S202I). Ca 2
genotype B va genotype C khong phat hién dot bién khang tenofovir.

Bang 5. Cac loai dot bién khéang thubc lamivudine, adefovir, tenofovir hodc entecavir caa
vi rat viém gan B trén bénh nhan viém gan B man thu duoc

Dot bién khang thudc Tan s6 (n) Loai dot bién
Lamivudine 2 V207M, V207M
Adefovir 2 Q215H, Q215H
Entecavir 1 52021

Nhén xét: Dic diém loai dot bién khang thudc cia HBV thu duoc trong nghién ciu
bao gom 2 bénh nhan d6t bién khang lamivudine c6 biéu hién loai dot bién V207M, 2 bénh
nhan d6t bién khang adefovir c6 biéu hién loai dot bién Q215H, 1 bénh nhan dot bién khang
entecavir c6 biéu hién loai dot bién S2021 va khong phat hién dot bién khang tenofovir trén
bénh nhan nghién cuu.

IV. BAN LUAN
4.1. Pic diém chung ciia d6i twong nghién ciru

Vé dic diém chung cta 71 d6i twong nghién ctru, nam chiém 53,5% cao hon nit va
nhém tudi 13 — 35 tudi chiém ty 1& cao nhat 40,8%. Thoi gian nhiém tir 5 — 10 nam chiém
ty 1¢ cao nhat 35,2%. Chi s6 AST va ALT cua da s6 bénh nhan ¢ muc binh thuong, riéng
AST va ALT ting <2 lan gia trj binh thuong c6 ty 18 1an luot 1a 25,4% va 23,9% cao hon
AST va ALT ting >2 lan gié tri binh thuong. HBeAg (+) chiém 54,9% cao hon HBeAg (-)
va c6 HBV-DNA >20000 IU/mL chiém da sé véi ty 1& 78,9%. Nguyén Kim Thu (2023)
nghién ctru 24 mau mau cia bénh nhin viém gan vi rGt B that bai diéu trj ciing thu duoc
nam gidi (62,5%) nhiéu hon nir giéi [1], twong tw nhu vdy nam gi6i ciing nhidu hon nir gidi
chiém 62,9% trong nghién ctru ctia Trinh Thi Hang (2019) [4] va 51,9% trong nghién ctru
ctia Bui Thi Ton That (2017) [3]. Nhém tudi trong nghién ctru ciia chung toi kha twong dong
v6i Trinh Thi Hang v&i nhom tudi 30 - 39 tudi chiém cao nhat 37,5%. Vé HBeAg (+) va
HBV-DNA >20000 IU/mL, nghién ciru ctia ching t6i kha twong dong véi Nguyén Kim Thu
c6 dau an HBeAg (+) la 75%, HBV-DNA >20000 IU/mL chiém 75% va Trinh Thi Hang ty
1¢ HBeAg (+) 1a 75%, HBV-DNA >20000 IU/mL chlem 45,8%. Nhu vay, gi6i tinh va do
tu01 1a mot trong nhing yéu t6 anh huong dén dién tién cta bénh ly gan. Khi té bao gan bj
t6n thuong cip s& gy tang hoat d6 AST, ALT va khi diéu tri thudc khang vi rat viém gan
B thi gia tri enzyme gan nam trong gi61 han binh thuong chiém ty 1& cao hon. Bong thoi,
khi c6 sy nhén 1én cia HBV thi cac chi s6 HBeAg va HBV-DNA tr¢ thanh hai chi diém kha
quan trong [5].
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4.2. Kiéu gen dot bién khang thudc ciia vi rat viém gan B

Muoi kiéu gen (tir A dén J) cua vi rat viém gan B di duoc xac dinh trén toan thé
gidi. Hai kiéu gen trong10 kiéu gen cuia vi it viém gan B trén bénh nhan viém gan B man
6 dot bién khang thudc trong nghién ctru ctia chung t0i xac dinh dugc la genotype B chiém
ty 1& 73,2% va genotype C co ty 1& 26,8%. Day 1a 2 kiéu gen kha phd bién ¢ Chau A, dic
biét 1a & Viét Nam. Pa c6 mot sd nghién ctru da chi ra c6 su lién quan ctia genotype B va
genotype C véi cac dot bién khang thudc cua vi rat viém gan B nhu nghién ctru ctua Hiép
hoi nghién ctru gan Chau Au va tac gia Zhang X. cung cong sy. Cac tac gia déu xac nhan
genotype B chiém wu thé hon genotype C, ké ca tac gia Trinh Thi Hang [2], [4], [6].

Ty 1& dot bién khang thudc cua vi rat viém gan B trén bénh nhan viém gan B man
ma nghién ctru cta chiing t6i thu dugc bang 7%. Ty 1é nay thip hon két qua nghién ctru cta
Trinh Thi Héng va Guo X. cung cong su cé ty 1¢ dot bién khéng thudc 1an luot 1 24,3% va
35,9% [4], [7]. Thoi gian nhidm cang dai, diéu trj cang kéo dai tao thuan cho nguy co dot
bién rét cao, cu thé nghién ctru ctia ching t6i thu dugc bénh nhan viém gan vi rat B man c6
diéu trj thudc khang vi rat viém gan B tir 5 — 10 ndm chiém ty 1& cao nhat 35,2%. Kha dong
thuan véi két qua nghién ctru cua ching t6i, Hiép hoi nghién ctru gan Chau Au ciing ghi
nhan ty 1& dot bién vai cac thude ting 1én theo thoi gian [2]. Mic du thude khang vi rit viém
gan B co vai tro tc ché truc tiép chic ning cia DNA polymerase cua Vi rdt viém gan B
bang cach canh tranh v6i enzyme hodc chim dut sy nhan 1én cua vi rit, gay tc ché san xut
gen clia vi rit, tuy nhién hiéu qua diéu tri lai con chiu anh hudng boi nhiéu yéu td khac nhu
tac dung phuy, viéc tuan thi kém va tiép xtc véi thude khong day du [8]. Vé dic diém loai
d6t bién khang thudc cua vi rit viém gan B, chling tdi thu duoc 2 bénh nhan dot bién khang
lamivudine c6 biéu hién loai dot bién V207M, 2 bénh nhan dot bién khang adefovir cé biéu
hién loai d6t bién Q215H, 1 bénh nhan dot bién khang entecavir c6 biéu hién loai dot bién
S2021 va khdng phat hién dot bién khang tenofovir trén bénh nhan nghién ctu. Cung nhan
dinh v61 chung to1, nghién ctru cua Alacam S. va cong su (2019) cling thu duogc ty 1€ khang
lamivudine cao nhat, ding thtr hai 13 entecavir sau d6 dén adefovir [9]. Lamivudine,
adefovir, tenofovir va entecavir 1a cac loai thudc dugc str dung kha pho bién trong diéu tri
bénh viém gan B do vi rut viém gan B. Vi vdy, viéc x4c dinh dot bién khéng thude
lamivudine, adefovir, tenofovir hoac entecavir cua vi rat viém gan B trén bénh nhan viém
gan B man trong qué trinh diéu tri c6 biéu hién khéang thudc 1a viéc 1am rat can thiét dé bac
s quyét dinh thay thubc méi hodc st dung két hop thuée mot cach hop 1y nham gitp cho
viéc diéu tri dat hiéu qua cao nhét.

V.KET LUAN

Ty lé dot bién khang thubc ciia HBV trén bénh nhan viém gan B man la 7% (5/71)
véi mot s6 dac diém loai dot bién khang thudc caa HBV nhu sau: 2 bénh nhan dot bién
khéng lamivudine c6 biéu hién loai d6t bién V207M, 2 bénh nhan dot bién khang adefovir
c¢6 biéu hién loai dot bién Q215H, 1 bénh nhan dot bién khang entecavir c6 biéu hién loai
do6t bién S2021 va khdng phét hién dot bién khang tenofovir trén bénh nhan nghién ciu.
TAI LIEU THAM KHAO

1. Thu Kim Nguyen, Duyet Van Le. Resistant mutations within the hepatitis B virus reverse
transcriptase sequence in treatment failure patients with chronic HBV infection in Vietnam.
Journal of Global Antimicrobial Resistances. 2023. 33, 35-41, doi: 10.1016/j.jgar.2023.02.013.

135



TAP CHi Y DU'O'C HOC CAN THO - SO 72/2024

European Association for the Study of the Liver. EASL 2017 Clinical Practice Guidelines on
the management of hepatitis B virus infection. Journal of Hepatology. 2017. 67(2), 370-398,
doi: 10.1016/j.jhep.2017.03.021.

Thi Ton That Bui, Tan Thanh Tran, My Ngoc Nghiem, Pierre Rahman, Thi Thanh Thanh Chan,
et al. Molecular characterization of hepatitis B virus in Vietnam. BMC Infectious Diseases.
2017.17(1), 601-609, doi: 10.1186/s12879-017-2697-X.

Trinh Thi Hang. Xac dinh d6t bién khang thudc lién quan dén dot bién & bénh nhan viém gan B
man tai Bénh vién Bénh Nhiét déi Trung vong tir thang 1 nam 2014 dén thang 12 nam 2017.
Pai hoc Y Ha Noi. 2019.

Lu L. Antiviral therapy of liver cirrhosis related to hepatitis B virus infection. Journal of Clinical
and Translational Hepatology. 2014. 2, 197-201, doi: 10.14218/JCTH.2014.00022.

Zhang X., Chen X., Wei M., Zhang C., Xu T., et al. Potential resistant mutations within HBV
reverse transcriptase sequences in nucleos(t)ide analogues-experienced patients with hepatitis B
virus infection. Scientific Reports. 2019. 9(1), 8078-8086, doi: 10.1038/s41598-019-44604-6.
Guo X., Wu J., Wei F., Ouyang Y., Li Q., et al. Trends in hepatitis B virus resistance to
nucleoside/nucleotide analogues in North China from 2009-2016: A retrospective study.
International Journal of Antimicrobial Agents. 2018. 52(2), 201-209, doi:
10.1016/j.ijantimicag.2018.04.002.

Lai M., Lian J., Zhang W., Xu J., Zhou L., et al. Compare with safety and efficacy of entecavir
and adefovir dipivoxil combination therapy and tenofovir disoproxil fumarate monotherapy for
chronic hepatitis B patient with adefovir-resistant. Mathematical Biosciences and Engineering.
2019. 17(1), 627-635, doi: 10.3934/mbe.2020032.

Alacam S., Karabulut N., Yolcu A., Onel M., Atasoy A., et al. Evaluation of drug resistance
mutations in patients with chronic hepatitis B. Folia Microbiology (Praha). 2019. 64(2), 237-
243, doi: 10.1007/s12223-018-0650-z.

136


https://doi.org/10.1038/s41598-019-44604-6

