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[ Abstract] Objective To investigate adefovir dipivoxil (ADV) resistant mutation related HBsAg
mutation, vaccine escape mutation and T cell epitope mutations in Chinese patients with chronic hepatitis B
(CHB) who underwent adefovir resistance. Methods Seventy CHB patients who underwent ADV resistance
from December 2007 to September 2011 in Beijing Ditan Hospital, Capital Medical Unversity were enrolled.
While 70 ADV treated patients without ADV resistance were randomly selected as control group. HBV Rt/
S ORF were sequenced with PCR product Sanger sequencing and pyrosequencing. ADV resistant mutation
related HBsAg mutation, vaccine escape mutation and T cell epitope mutations were compared between ADV
treated CHB patients with and without ADV resistance. Results Total of 70 ADV resistant patients with CHB
were enrolled, while 70 ADV treated CHB patients without ADV resistance were set as control. Baseline
characteristics were comparable between the two groups. All 42 rtA181T mutations were related to sW172"
mutations. Mean ratio of rtA181T/sW172" mutations in quasispecies was (42.6 £ 22.1)% (12.2%-100%).
More patients in resistance group showed vaccine escape mutation (y° = 12.8736, P = 0.0003) and T cell
epitope mutations (y° = 4.8344, P = 0.0279) than control group. Conclusions In Chinese patients with CHB,
rtA181T is mainly related to sW172" mutations. ADV resistance is related to vaccine escape mutation and T
cell epitope mutations. Further studies should focus on the possible mechanism.

[Key words] Chronic hepatitis B; Hepatitis B virus; Adefovir dipivoxil; Hepatitis B surface antigen

DOI: 10.3877/cma.j.issn.1674-1358. 2018. 03. 005

FE&WH: Jbnh PARGRZR PAEBRAS MR R L HL T (No.2016-108) Akt 7 B b B H =W -l 1
H JF#ED  (No. ZYLX201402) ; FigEiHRIBH (L)  (No. DFL20151701)

TEF AL 100015 JL50, B BRI IR AL 5 bz B e AT =

BE/FE . T4, Email: huichunxing@126.com


mailto:huichunxing@126.com

.« 226 FRAESEG R ARG 44 25 (R FR) 201846 H #5124 55331 Chin J Exp Clin Infect Dis (Electronic Edition), June 2018, Vol.12, No.3

8% 2B AT % (chronic hepatitis B, CHB)
BIT R PUR EIRIT, R () KUy
[nucleos (t) ide analogues, NAs]+& 4/ =P
RN, IEAERBEE X T NASPUR 8697 1 7T
FIABIRN, NAsiRIT I FE H A 2 H L 2 45
KEAIA S, 0] I8 9895 55 38 1 PR
(HBV surface antigen, HBsAg) #5485, NAs
BT I R HBSAgHH G AR S E BAFE3 M, AN
HBVIiif 2522 7 KR HK IV HBsAg A2 5 . HBsA g wi ik
A 5 SHBsAgh R LA AR &R, Uk 7R
NASs/if 2 —J5 2 5l R HBsAg®E 7, i85
HBsA g i k% 78 7 UL K HBsAghi R R A48 7
S0 Sy W R [ o] 72 4 =5 1 9 7 CHBI 24 50 3
HBsAg4Z 150, X20074E12 H 2011469 H T &
HREEFFR 2 R AL i IR R B 2 Wi N AD VI 2 i
F HIHBVIN 77 Sl PR B2 Rk 34T =] 1 53 8, Il
WLIE B FER . PEA) LL & AD VYR I 8] 45 48 UG AL 1
i 25 B E AR X R, Y10 A AD Vi 2 555 AH
KSPUFEA RGN, IAREW .

ARG 7E

—. BFIIE R TR M s

2007412 H 2201149 A 3 1F2104 TR ADV
BT ARBATI 258 . PR ADVIl 24
7051, KUk 70%) EE NN 2G4, 53 R BENLECT
FIEIEL T 1B BE AL IE B A A T A B 0 IRADV
EL AR A H i 24 58 3 7050 g N HEVZE . [ JB5t ek 4 T
AD Vi 2 20 55 %t {8 20 8 35 I HB VIl J7> 45 5 & i R
i kl. CHBKADVINZGiZWifF &R E (gt o
IR BAVRTEFE (20154ER) ) FRAHSE S WiksvE.

=L FREA S5

4 B DN A/RN A /S 5 il 2% 12055 &0 H
Axygen/A m]; PCR MR & W H TaKaRa 2y 7] ;
PCRY™H{X th 48 [ Eppendorfa ml 2 it . AEmE R I
JF- K FAHB Vi 24 9 785 A i 8 ) 7 9 A 7] e [ 22
RIRHSE (R AIRA . PCRF=P1MU S5
J E AL AR E R A R A 5] 56 .

=, PCREMR il & 5414

U2 135100 pl, A Axygen m] $2 7
EHEHHBY DNA, BAARERAETE WA Ui 5. 8
[ PCRY HHBV [ 5k WX . 5 —4PCR| W N:

P3 (5-YCTCWSYCAYATCGTCAA-3', ntl05-122)
5AP3 (5-GAGMCACAAAGGTTCCAC-3', ntl238-
1256) o MNZkAEN: 94 CHIAEPES min; 94 C
1450 s, 50 ‘CiB-k45 s, 72 ‘CZE{#H1 min 10 s,
HISAEIR; 72 CLEMT min. 25 %859 N Xnp2
(5'-AGGCAGGATAGCCACATT-3', ntl46-163) 5
XAnp2 (5-GCACCGAACATGGAGARC-3', nt1034-
1051) o MZEPER: 94 CHIAETES min; 94 CAF
1450 s, 50 ‘CiB-k45s, 72 ‘C#EfH1 min 10 s, F£40
AMEHR; 72 “CHE{H7 min, PCRF=W)L 44K G EH#EH
T A2 B AR TR 7 2 BT o

V4. PCR&™=4X0U i 32 5 AL B e I 7

FIRPCR Y H AL 5t BRHE YR A BR A W
AT g W . T 5 Wik FEXnp2, XAnp2
A& 519 W 25 B8 H Vector NTI 9.0+
Chromas 4%l Fy> 45 AT i 25 67 sl e [F)
FE, HCPCRz“WHHAT SRR I 7, B ARHERAETE WA
BERR I AR S Ut 45, AR IR Py vl [ B e
I ADV i 24545 5 3¢ Bk (T HBs A g 48 5 Wk 78 1 Fh o B
5 R,

Fi.. ADVIif #7385\ i 254 K HBsAg™E 7
HBsAg#% i 615 A% 5 UL K Pt i R A1 3% 7 43

Y PCR7 ) EL 420 7 )7 514 N 4% E Geno2pheno
LT A 53 T AT, W 3RAS 7 16 RN A s 2548
S+ NAsfif 25748 5 X B HBsAg7E 7 HBs A gJ% fij ik
AR S UL K HBsAg I TN BT R AL i .
T AD VI 24547 25 A 35t A 18 1T/V., rtN236TAS 7 .
i} 24 S (T HBs A48 S AL 4B rt A 181 T/sW 172 38 5
rtA181T/s/sW172S. rtA181V/sW173LFIrtA181V/
sWI173F4 5% . HBsAg¥ ik i A8 5 7 2 46
HBsAgodit i $R E #£ 5 100~ 1477 2L 1R 1) 3L 66
PSR, AFEY100C, S117T. P120S. 1126V/S.,
QI129R/H. GI30N, TI3IN., MI133T. DI34E,
NI139KHIG145A/RE5P, HBsAg T4 3 7 A8 ¢ %
AL HESL20W/SFIsF220Y/C251,

N~ Guit b e

[ SPSS 1153 e AT G it o0 #r, tHE TR
PAx+ sKon, PREARSE L ERE IR 2 i de
55 ZF AR I0 45 ROk FH AR 5 . #4856 B Wilcoxon
FRARL 56 o T £ 0 Rk bE AR 5 FF A = 4 B R A
Pearson £ 5% 5 Yates £ %, LIP < 0.054
R HAGEE .



ARSI RN R G 2 E (R TR) 20184E6 H 451235 %533] Chin J Exp Clin Infect Dis (Electronic Edition), June 2018, Vol.12, No.3 « 227 .

#& R

—. BEM R

JENHADVIH 25 \ICHB & 7041, xf fE 4 /&
HT70%0, P EE — RIS WRIT R . ol LA
BELEMERIEL . £, ADVISGYTIN . HBV DNA
WEDNERNYEER Y LSGIT YR L (P>
0.05) .

—.. CHBZEHTNZjHH SHBsAgR 7 R AEF

R B H I M ADVIR 2548 270410, A H
ADVIii} 2575 5 58 S s R 2R Rk 245748
S RPEHBsAgA 5 FE ONrtA181T/sW172 48 &,
KK HErtA181T/sW172848 5, FhkG tHsW172°38 &
424, RtA181V LA JrtN236THL 57 4 5| it HBsA g 4%
o

K TN A H ATt A 18 1T/sW 172748 57 4E ol ot
FIT o bl 2 N FH A BRI 723 — 25 0 #r, Fedh3 141
R I FE 9 St A 181 T/sW 172728 53 4F e of ot

FrbteR (ED , FERHrtAISIT/SWI172" 48 11
3 EE Y, ZARARIEAEM AT P TR N
(42.6+£22.1) % (12.2%~100%)

=, HBsAgJ% i biR s

WA B A HBs A gy 1 1k iR A8 57 (1 S 7 I
HEWR3IFR. ADVIY 25 5 H A 145 (20%)
BEA HHBsAgHE kIR 5, X A R 4G H
HBsAg# i ki A8 4] (5.7%) , HidzER A
B E L (F =12.8736. P =0.0003) . 7Efif
2540 55 P HBs A g T B iR A% 7 LhsG 145A/RAE
RNE (4/14, 28.6%) , HAINE2HBE N E AL
HBsAg# 1 b4 5 (2/14. 14.3%) .

V4. HBsAg T4 bt IR A7 48 5

AT GRS I () T2 M 3R A7 A8 S A FEsL20W/S b5
sF220Y/C. H x4 3Lk i sL20S 5sF220L 4%
SR E S T 24 R sL20S A 774,
sF220L/CAE 5241, MHZEREEGIERNL (F =
48344, P=0.0279) .

#*z 1 ADV #5725 CHB &3 1 — Btk

AR TR AR ADVIiit 2440 (7061 TCADVIR 2541 (704D Guit& P
B (%) ] 56 (80.0) 62 (88.6) 2 =1.162 0.281
ERE ()

SR 35.8 35.5 t=0.151 0.880

ARG 27~70 18~67
ADVIRYTITIE (x+s, ) 21.6+11.6 19.2+10.0 t=1246 0.215
HBV DNA (x5, log,IU/ml) 49+12 51+12 £=10.706 0.482
EFA B (%) ]

B 11 (157 16 (22.9)

(o] 59 (84.3) 54 (77.1) 2=1.147 0.284

VE: rtl181 {7 mi4ufih ACC Ll 41.4%, T GCC gwid Lt 3k 58.6%. SLLRHTLIER NIENFE R P EMAZER AN G5 ANES: BLEk

IMRAEAE 5 TSR 2Pk LA

B AR 55 rt A L8 LA A A BR Y 43 M



228 . ARSI R AR e 2 (L T-R) 20184E6 H 451235 %5331 Chin J Exp Clin Infect Dis (Electronic Edition), June 2018, Vol.12, No.3

3 2 ADV 24 835 (I 2578 57 [ #] (%) ]

fiiy 2448 - 5 Y fiif 24578 5 4 IFHBsAgAs 5t
tAI81T 28 (40.0) 28 (66.7)
tA181V 12 (17.1) 0 (0.0)
tN236T 7 (10.0) 0 (0.0)
rtA181T + rtA181V 1 (1.4) 1 (2.4)
rtA181T + rtN236T 11 (15.7) 11 (26.2)
rtA181V + rtN236T 9 (12.9 0 (0.0)
rtA181T + rtA181V + rtN236T 2 (2.9 2 (4.8)
it 70 (100.0) 42 (100.0)

%3 FIHBER T HBsAg IR R [ (%) ]

T HRIR AR 57 AL it 245 28 PR EEN
sY100C 2 (143) 0 (0.0)
sS117T 1 (7.1 0 (0.0)
sP120S 0 (0.0) 1 (25.0)
sI126V/S 1 (7.1 2 (50.0)
sI126V + sM133T + sD134S 1 (7.0 0 (0.0)
sQ129R/H 1 (7.0 1 (25.0)
sG130N 1 (7.1 0 (0.0)
sTI3IN 1 (7.1 0 (0.0)
SMI133L/1 1 (7.1 0 (0.0)
sG145A/R 4 (28.6) 0 (0.0)
&it 14 (100.0) 4 (100.0)

W

ENAsHHBVIRIT ik 2, CHBEF AN
HBVHEFRLE 25 ) FINLAKR G 0% SUE ) R A TE BN 2
AR, A HBVEAR X i £ NHBV
XINAsH 2578 7 AEHBsAg | I N Ay 25
KELHFIHBsAg® 5. ki 5 5HBsAg L1
PUREA AR, A, HHEFRREHBVI 25728
5 S5HBsAgZ A EM oM . e B L) 2
HBVIif 2575 5 52 B: I HBsA g8 &, Bl i THBVE
GG ST 5 S HBsAgd il 7 SIfFE S, FE
HBV R & B 2478 7 7] e > ML i HBsA g% 5, 40
rtA181T/sW172° 28 53, %4 74 S HBsAgR ik
5oy Eng, AT A S SO 40 M G kA
rtA181T/VAE 7 K BE T HBsAgAE 7 25 /D Al FEsW 172"
AR sWI172S. sWI172L. sW173LFIsW173F%5
o HETX TrtA181T/VA 7 R BHBsAg™: 7 125
T Je A FE G TR DI Fe AR08 . WangZEl IR IE 25

BIrtA181T/VAE R B, Hp7H| B EHtA181TA 7
KEEsWIT72LA8 5, 6HIrtA181 TR EEsW172 38 &,
FAM2HIrtA181 VAR S G HksL1 73FAE S . (H AW 5T
A2 rtA 181 TAS F ) K BksW172 8 57, FosW1728
FIsW172L748 i . BEAM AT L 244 rtA181V
S B IF R REXHBsAg R 5, NI ECHB & #
rtA181T/VAE 5 S T HBs A g8 e iff S #4117 — %€
TEHE

BEAE B 95 42 R rtA181T/sW172° 48 7 4 S 5
HBsAg#Ris . M5/ EnG, #rtA181T
i 24 Wk 75 5 7 A R AE BB AR N R S P (H
KA AD VIl PRI 24 58 35 44 N9 96 B #E PR it A 18 1T/
sW 172" BERR AT o5 EL R R UIRIE . 38— 25 b7
AT 5T H 4246 2 A= rt A 181 TS 5 (1) AD VI PR Tid 25 £
o SRR A MirtA181 T/sW172 28 S 7F
TRAFAER T AR, 45 R PURHA 181 T/sW172'48
SERRAEHER TR BT T LR (42,6 £ 22.1) %,
e m BI{EEAD VIR IR 25 & & h, rtA181T/
sW172° 25 S th 3t AR M LAt Btk e X7 e, LLaE
PR RRAFLE ATt AT81T/sW 172745 57 B AT 5] 2 I R
ADVIit 2y, W3R HIrtA181T/sW 17238 5 ()
B i ZL T AE BRHB VR IA T HBs A g 5K 56 B 25 119 41
35 0 s,

HBV 54 Bl ) 5 5 ) AN 52 21 58 G B 245732
SR, E5ZHBsAg 5 HBeAgZ AR i 1,
Amini-Bavil-OlyaeeZ i JEHBsAg [ )95 1 ¥k i%
A 5 sG145R 23 MY s K 7% e i 24578 S bk 1) 2 1) e
J7. SayanZ5!"CHRIETAM 5 AD Vi 2548 5 5
HBsAgf 1 kiR A8 5 . AHF A LU ADVIi 25 g 5
kit 245 S HBsA g m b iR AL S I R AR, S5
B AD Vit 24 i35 2 1 b 1R AR S i A 28 I8 23 v T AR
2. NHIETEADVINZ B4 i H46sG145R/
A8, TRR/RHBsAgHE kiR AE 5 5 AD VIl
ZifAE S, B R — D AR B i HBsA gy 1
e AR FAEADVI 245 (IVEH

TENUE S DL R 25 ik #2571, fECHB
AR HBVAE T 1 T4 i -5 BAH M40 i 3R A4
AAEEH AU NAsI PRI 24 1 & 4 R
HBV DNAE#I HiE3), AFAEALT/KF-F Y
FFE P 8 35 20 1"Y ., SalpiniZs! 4R I8 £ HBV i
Nt AR LR B HLA- T /11 28 PR 4 1t T4 i 2% f7
(7% S o A T 240 Jf 32 67 24 e W] 33 T 200 L AT 51



hAESEIR R AR AL Ak 5

A(FEFAR) 20184F6 A 25124 25314 Chin J Exp Clin Infect Dis (Electronic Edition), June 2018, Vol.12, No.3 e 229 .

EEXT T2 HBV S G 41 B 1 G 8 Beite s AT 3 25
HBV % 3d f2 AU R I VHBY DNA# & 7
fe, ] IR RORE A . AHEIE L AD Vi
25 83 5AEM 245 B R N R R TA I R AL 38 5 K AR
%, ,n%%%ADVﬂﬁé? %%Téﬁiﬂ@i@ﬁ’?@@rﬁi%
SRR

AET*&E%WEJE@%@&E‘JE%E, ﬁﬂb?xﬁNAsm’éﬁ
ST B AR AL (G AR

gx bRk, AT M T AD VI PRI 25 8 5%

7] I A7 72 T HBs A gl 2548 A% 0L, 45 R W3 E
ADVIfif 25 B rtA181T/V E E R BT HBsA gL 57 -y
sWI172' 48 5, rtA181T/sW 17238 S 7E i 24 5 3 14
WAEFN H DUAR R A bR A2 7E . SR 25 B AR L,
ADVIiiy 2 5.3 H I HBs A gy iy b i AL 5 DL J AT
PR RA R R LR B E R, & HBsAghLR
5 5ADVI ZjAFEAR LR, A S ML 75 i3k —
IR T o

J u\

&2 £ x ™

(1] PHREZSNR e, ARy 2. 18 QB4
B ¥4 45 5 (201 SEERR)[I/CD]. Hp [ IS 4% 35 (L FiR),2015,(3): 1-
18.

[2] Pollicino T, Cacciola I, Saffioti F, et al. Hepatitis B virus PreS/
S gene variants: pathobiology and clinical implications[J]. J
Hepatol,2014,61(2):408-417.

[3] Colson P, Borentain P, Coso D, et al. Hepatitis B virus reactivation
in HBsAg-negative patients is associated with emergence of
viral strains with mutated HBsAg and reverse transcriptase[J].
Virology,2015,484(1):354-363.

[4]  Ahn SH, Park YK, Park ES, et al. The impact of the hepatitis B virus
polymerase rtA181T mutation on replication and drug resistance
is potentially affected by overlapping changes in surface gene[J]. J
Virol,2014,88(12):6805-6818.

[5]  Amini-Bavil-Olyaee S, Vucur M, Luedde T, et al. Differential impact
of immune escape mutations G145R and P120T on the replication of
lamivudine-resistant hepatitis B virus e antigen-positive and -negative
strains[J]. J Virol,2010,84(2):1026-1033.

[6] Bauer T, Weinberger K, Jilg W. Variants of two major T cell epitopes
within the hepatitis B surface antigen are not recognized by specific T
helper cells of vaccinated individuals[J]. Hepatology,2002,35(2):455-
465.

[71 Rodriguez C, Chevaliez S, Bensadoun P, et al. Characterization of

wAr, 3, LEM, F. i B 51R

FaR) , 2018,12(3):225-229.

(8]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

i LR K B # HBsAgE

the dynamics of hepatitis B virus resistance to adefovir by ultra-deep
pyrosequencing[J]. Hepatology,2013,58(3):890-901.
Yang S, Xing H, Wang Q, et al. De novo entecavir + adefovir
dipivoxil + lamivudine triple-resistance mutations resulting from
sequential therapy with adefovir dipivoxil, and lamivudine[J]. Ann
Clin Microbiol Antimicrob,2016,15(1):24-28.
Kalaghatgi P, Sikorski AM, Knops E, et al. Geno2pheno[HCV]--A
Web-based Interpretation System to support hepatitis C treatment
decisions in the Era of direct-acting antiviral agents[J]. PLoS
One,2016,11(5):e0155869.
Lai MW, Liang KH, Lin WR, et al. Hepatocarcinogenesis in
transgenic mice carrying hepatitis B virus pre-S/S gene with the
sW172" mutation[J]. Oncogenesis,2016,5(12):e273.
Wang LP, Han FZ, Yan XB, et al. Relationship between hepatitis
B virus reverse transcriptase 181 mutation and S gene mutation
in hepatitis B virus chronically infected patients[J]. Cell Mol Biol
(Noisy-le-grand),2016,62(12):18-23.
Warner N, Locarnini S. The antiviral drug selected hepatitis
B virus rtA181T/sW172" mutant has a dominant negative
secretion defect and alters the typical profile of viral rebound[J].
Hepatology,2008,48(1):88-98.
Cui XJ, Cho YK, Song BC. Influence of the basal core promoter
and precore mutation on replication of hepatitis B virus
and antiviral susceptibility of different genotypes[J]. J Med
Virol,2015,87(4):601-608.
Sayan M, Akhan SC. Antiviral drug-associated potential vaccine-
escape hepatitis B virus mutants in Turkish patients with chronic
hepatitis B[J]. Int J Infect Dis,2011,15(10):e722-e726.
Sayan M, Bugdaci MS. HBV vaccine escape mutations in a chronic
hepatitis B patient treated with nucleos(t)ide analogues[J]. Mikrobiyol
Bul,2013,47(3):544-549.
Lin YM, Jow GM, Mu SC, et al. Naturally occurring hepatitis B virus
B-cell and T-cell epitope mutants in hepatitis B vaccinated children[J].
Sci World J,2013,2013:571875.
Sun L, Zhang Y, Zhao B, et al. A new unconventional HLA-A2-
restricted epitope from HBV core protein elicits antiviral cytotoxic T
lymphocytes[J]. Protein Cell,2014,5(4):317-327.
Menéndez-Arias L, Alvarez M, Pacheco B. Nucleoside/nucleotide
analog inhibitors of hepatitis B virus polymerase: mechanism of
action and resistance[J]. Curr Opin Virol,2014,8(1):1-9.
Salpini R, Colagrossi L, Bellocchi MC, et al. Hepatitis B surface
antigen genetic elements critical for immune escape correlate
with hepatitis B virus reactivation upon immunosuppression[J].
Hepatology,2015,61(3):823-833.
Zhang ZH, Wu CC, Chen XW, et al. Genetic variation of hepatitis B
virus and its significance for pathogenesis[J]. World J Gastroenterol,
2016,22(1):126-144.
R A #: 2017-09-27)
(RSCYwkE: FhRAED

FAMI/CD]. ¥4 Fhfale RERAREE (&





