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Abstract

Background: The efficacy of oral anti-viral therapy for chronic hepatitis B
(CHB) is still not satisfactory till now. Short term therapy might lead to the
flares of hepatitis after the cessation of therapy, whereas long-term therapy was
often associated with the emergence of drug-resistant mutants It is crucial to
tailor the treatment strategy according to the clinical manifestations, virological
effect, baseline and on-treatment response as well as cost-effectiveness.
Methods: To evaluate the factors to be associated with therapy efficacy,
virological breakthrough as well as the emergence of drug-resistant hepatitis for
CHB patients with oral antiviral therapies.

Results: This study has enrolled 1123 CHB patients receiving lamivudine
therapy, including 618 patients with positive HBeAg and the remaining 505
patients with negative HBeAg. In the first year, we have analyzed the therapy
efficacy of the 353 patients with complete demographic, virological, and
biochemical data. It showed that 42.4% of the patients with baseline serum
HBVDNA < 10° copies/mL, ALT levels > 200 IU/L, and serum HBVDNA < 10°
copies/s/mL at 6 months of therapy had lower incidence of developing
biochemical breakthrough and drug resistant mutants. They may be the better
responder of lamivudine therapy. Besides, for patients with baseline HBVDNA
level more than 10° copies/mL or serum HBVDNA> 10 copies/mL at 6 months
of therapy had higher incidence of developing hepatitis relapse after the
cessation of therapy in comparison to their counterparts. Additionally, we also
analyzed 164 patients with biochemical breakthrough (ALT> 40 1U/mL) during
lamivudine therapy. There were one patient with genotype A, 109 with genotype

B and 54 with genotype C. It disclosed that 86 patients were still infected with



mild type HBV, whereas the ramaining 78 patients developing drug-resistant
mutants. Among them, the rt204 is the most common location of the emergence
of drug resistant mutant and it was found in 71 patients, including 41 with
YVDD, 29 with YIDD, and 1 with YSDD, respectively.

Conclusion: For patients receiving lamivudine therapy for CHB, baseline serum
HBVDNA < 10° copies/mL, ALT levels > 200 IU/L, and serum HBVDNA < 10°
copies/s/mL at 6 months of therapy had lower incidence of developing
biochemical breakthrough and drug resistant mutants. They may be the better
responder of lamivudine therapy.

Suggestion: Baseline HBV DNA, serum ALT level and HBVDNA level at 6
months of lamivudine therapy could predict the emergence of drug-resistant
hepatitis flares during therapy, as well as reactivation of virus and hepatitis
flares after the cessation of therapy. It could serve a good roadmap to guide

therapy.

Keywords: hepatitis B, drug resistance, lamivudine
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BBAMFL A F i X FE G e RIS 1T R e g X
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2. % A (genotypic breakthrough)(s + A 2 § & = % |22 R %)(51) - j<iB
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'}is}ﬁsi & (genotypic resistance)p » s * T g ar & B 5 o 11 T
BREm+F 2 B8 3REREE 2 R AIGRE S ARAE KL ER
FEREHEHT R RASE RS F RZPE 4 BEHIRY + %0 22
o ARicHERE (FEREr TR AT IR BRI REL TR
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(1) & " creatinine & < **> 1.5 mg/dl

(2) & % ¥ g @ 3k (neutrophil)-]- >+ <1000 cells/mL

(3) & ¢ % (hemoglobin)-]- >+ 10 g/dL
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(5)F "Lk o @ HF AR SRALA s o I S s
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vIRILRE & B OR AR

(D)HBeAg I 12 : R Pl 18 7 chr JRFupE S B inf - 75 FH 4
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SRS SR R SR R R ) ST S

o o V<18 1824 -~ =24 B T e L T EFY
SR BT RO s BERE  RERS FE R gy

(2)HBe ¥ tafhchup 4 18 1 7 ehv JRILEF Bf i fin ks 0 ok
AEREE R PRI RIS E > W RS1BH T - 18-
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(3)% 2 *+ % it ## {2 B 41" H 4 R % tk¥2 biochemical breakthrough ¢
ARk RS AR B & a2 A F g a (adefovir) (10 E
B0 AR - g)RRER(LER > F P - &)ick s S AETRE F e
AR R R 2 By d RFATLTHRY FREEES AR
(0 F 5 > & p—4&) > I 3= SEFIRY T %4k

(A Ag > vIRFLpE S FF > F - IR F F e o DL g
1 B 33 & % %542 biochemical breakthrough = 4 > & & p
LUTE a(52)  EREYIRY T o L p PR FX (100 F R 0 F

P—43) & 45600 £ 5. 0 & p - 48) 0 2 B % 5 (entecavir) (0.5 %
oo EP-gR) e RYLBLEF VT REBEY F iAo
O)VEF AT FFET R (P HhILFTFLFI RN 2EM), pa g Fif
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T AR E P B > S i it (adefovir) (10 5. 0 & p - 42)i5
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(1) £ i+ % j#(biochemical remission) © ip:E 3| /& 5 A5 (ALT) E & ¥ -

2 }?5'%_ 13 (virological remission) : QL}:‘I ™ PCR Bz N Fe /'%‘ (307
HBV DNA -

(3)e +uf I+ 4 (HBeAg seroconvertion) * g 3]s i e #fif 2 ~ 2 e il

(4) 4% § ¥ f2(sustained remission) : 45 2 L2k d B LB T F e RS
RN R EE K S

(5) # i # it 2 7 g (biochemical breakthrough) @ A o iEf¢ 3% 4 ALT &
AZELL K B AL o

(6) ),%4 % & (virological breakthrough) : = ,%;,%i FE P BB > g A

= FARRE- B Y U b o> P A 10 - U

(7) & F14] 2 % gk (genotypic breakthrogh) @ 4 A 24 § i@ * i b2 R %
I & B
(D58 A3 2 mR P Bk s BB AL o AL 180 § LK% A
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AR e FASFR 2 kg o RIE Z BRI T A
B (AFP)M 2 BE3Agf i h - FARFARET R VFEBE L R

- EPT RTE A BRE IR A R ) R
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(5) hoivf AZY + FNIITHL A ALT B8 F & Liek B i i §

P s
o R [N E2

FLEE M kR T RILR A B AL RA 3

fro MF LB B P FL L 0 (FBAFL RS R RS

Bl e 247 0 2 Fde T orit 2 fB(E R A E  UIEE R RS
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HBYV DNA )?5-&1— % 8P

7 #x+ Cobas TagMan HBV Kit (Roche Diagnostic System, Basel,
Switzerland)(# i ] T *LE 5 6 1U/ML) » i& 7 HBV DNA J54 £ i 8] -
BAPF{p4 AR PH R § L4adF REL

B A% & A F13 kg v }*Jril? S PRI SRS AL AT
restriction fragment length polymorphism (PCR-RFLP)(54) » 2 2 A F]4] A %
Fodtid ®a o B AT ipd ARAE P w & SEH T REA T4
B AP X m 4 TR & A TR A 47

BAPF L& B R RAAFIZ R

(1) £ # %A i (direct sequencing) :

M

AR TR A AR AR Ao d - 2515 (ERE R R 5(28, 49) 0
B :” El_\ﬂﬁ(» ;IJ o
(2) INNO-LIPA » # * (INNO-LiPAHBV DR v2 strip, Innogenetics, Ghent,

Belgium).

R
(1) k3~ 45 41 * Statistical Program for Social Sciences (SPSS 17.0 for

Windows, SPSS. Inc., Chicago, IL, USA) #ic %8 - i § S #ici & 12
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(23w <18 B ~18-24 B* ~= 24 B " it BERE B
FNFReBEAITE - L EaFEH w5k ALT ~ Albumin ~
Total bilirubin ~ prothrombin time ~ 24 i+ % f# 5 » )ﬁai 2% ~e R
S RERRFS 2 REFIREMAF 2 F 4 B[0L Fisher's exact
test ~ chi-square test ~ 2% #_Wilcoxon rank-sum test +t iz o B2 540 3% % Fo
FlL2 BBy BT e A 4T

(3) #& ikl A& #(baseline) = jn R f6 % = B » 2 & jFom4 & > 14t e area under
the curve from corresponding receiver operating curves (AUROC)z. # % »
BEIHRF BT RLERE ),@—‘g(super responder) ¢ ¥_f »x# i 2 7
F Ok g (non-responder) z_ & if 3g B F]+ o

(4) v fm B i E g 4 th2 2 2 (245 A2 2 INNO-LIPA ) > 12

Fisher’s exact test 2 chi-square test r“ fix H A7 ¢4+ ~ 3 R M ~ 15 430 R

-L,,nL

L 2 X TR B
(5) # Kaplan-Meyer = ;= ~ Log-rank test 2 2 Cox regression test k iz 2+

R e e e B 2 FRE L ST B g B o
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(6) 2 B v % ;8 (Markov model) (T4 7 #2140 %2 3 fo o ik 2 & A3k

EAN HeRl- o A R R L R B S22 B

)

AET ApEESI A TR 2 o
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1. &8 Efer 1123 =l B APF LA ITE JRY F % 5 &—‘F'f o H
PepiREM 618 e L l‘;%']bi—‘ﬁ 505 i 5 &% i iEF X gy J%‘ﬁ—“z
38 im o WERFARS R P U ESRE 274 o ¥ 468 g
Feo B e § 353 kK G B KA F TR kAR AT

2. B * FXGiEARY 0 B3R H ALT Bt I k¥ {5 WIRFEAR
P LR o fLE A (- #ciE % g (Biochemical breakthrough, ALT > 80
UL) > sz 5 L 17 v A2 81 > 278 gL ,%—‘F'?PR?* e
2P T *rﬁlﬁuﬁm&ﬁz % £ (23.8+£21.0movs. 21.3 £ 16.6 mo, P=

0.005)

3. L FiHuEAEY § 121 = & ¥ A 2 LR R % (ALT > 80 IU/mL) ;
R E-ﬁ VR gy 2 F AR T ?ﬁé.%zé‘iﬁ % 72(19.1 £ 18.0 mo vs.
32.6 £21.6 mo, P=0.008) -

4 FZqipf EFLRBE2Z 650 R H P 0§ 124 Mo R R = B A
AERRFAZF o BApMFIF 2 AT RT o FIRISF T &
albumin, bilirubin, ALT, AST, HBV DNA & 2 % ;5% {4 % 3 B * en HBV
DNA EZ R ESHPEFRRY 22 LR F)F > EHERERIEREIHF R
-

5. M A I dRE RALE T AR B Bl A AT 0 PRI L
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Sipf T o HBV DNA < 10° copies/mL ~ ALT & > 200 IU/L *
kY % 6B P - HBV DNA /| »% 10* copies/mL 2 &JF‘{(] k>R B
% 42.4%) 0 B F R EIREWFLQF LA S 0 L2 F K (better
responder) o (4B =)

L DN REEARE > sk F HBV DNA < »+ 10° copies/mL & 5% ¥ 6
i ¥ pFi iF HBV DNA + 2t 10° copies/mL ¥ > #F b G B E S F R G
4 (P &4 % % 0.005 2 % 0.045) -

ek AT o 2 A4 ALT>401U/ML & HBe Fih Rl T @< B P » 7«
FRdRES S o AL % - £ P m R A 17164 4 > Genotype A 1 1 4 -

Genotype B : 109 %« ~ GenotypeC : 54 « - H ¢ » 86 A 5074 $k » H4 78

>~
X
|
TR
5
&
B
] 4=

Bomasth > 1204 22 R¥2Z P FEhF 0 £ 714
YVDD 41 i+ > YIDD 29 = > YSDD 1 = » fe w27 pldn it 2 5 4 @ i o
Lt e FRB MR FAERIET E oK £ R 0 vk
s 2 Y w i F lk(HBeAg seroconversmn)jz 2_ b A =0 ,p%ﬁ EC

(57.7% vs. 79.7%)
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AT L HF RS X sk > 7 HBVDNA < 10° copies/mL ~ ALT &>
ZmHﬂLEéué%ﬁ‘$6ﬂ%5%ﬁﬁ%HBVDNAJﬁ?ufammymLzﬂﬁﬁ
(i 2HEH 424%) B3 F 2@ REEFLRFL AL > S RE2
3 )@J‘Z(better responder) » e izt R iE K )frgﬂ‘Z e b EF 4 4 L R

5 33.4% 0 Bt TR AR o 0 Bk T R B R L

Fa R o RS TR A FERZJHRK > AT X ip e f i Y g h

T
)

pLeh s AT R IR fv?eﬁ}ﬁzl‘%'ri,&—“ﬁ B EREF K e
ﬁﬁi%%’%%é%i%@i%ﬁ@ﬁi“$@?ﬁﬁ&ﬁé@oﬁj
L JERE 0 ek S CE AR OEY A Ao BAEe NAL X IpRhF R o
i C Efe B A R DA FEAT R S RIS M AR B
TR B I L Jp A KB - LR ek WAARA RAEFEHR
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- ~ B & T A £ (direct sequencing) it F & fisddak ¢ * 2. 313 B 7

PCR primer name sequence(5'to 3) nt. no. at HBV genome
HBMF2 GTC,TAGACT,CGT,GGT,GGA,CTT,CTC,TC 246-271
B840R ACC,CCATCT,TTT,TGT,TTT,GTT,AGG 861-838
B377F GGA,TGT,GTC,TGC,GGC,GTT,T 375-393
B840R ACC,CCATCT,TTT,TGT,TTT,GTT,AGG 861-838

Direct sequencing primer name

B840R ACC,CCATCT,TTT,TGT,TTT,GTT,AGG 861-838
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Efficacy Lamivudine Entecavir Lamivudin +
Parameters (%) Adefovir
1. Response H £ & ¥ ek HE &
dvearis 3l lyear’ 1"90 lyear 80
2yedrs 'h7 2years 42 2years 60
3years 40 3years 42
2. Relapse lyear 90 lyear 70 lyear 70
3. Resistance 37 3iE =<1 7 7t iy
Lyear Wt
2yeansi--Jif
3years 39

Lam#$ 3 2_ 51 % < gt Liaw etal., 2008 ~ i % & > 2008 ; Etvi 3 2 51 % < 1?% : Liaw et al., 2008 ~ Veenstra et al., 2008 :
Lam+Advs! * ~ 1’?&: Lampertico et al., 2007 ~ Veenstra et al., 2008
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Utility weights \Veenstra et al., 2008 | Veenstra et al., 2008
(BN ) (E)
CHB (Lamivudine) 0.81
CHB (Entecavir) 0.81
CHB (Lam+Adv) 0.81
Response 1.0
Active CHB 0.95
Compensated Cirrhosis 0.9
Decompensated Cirrhosis 0.54
Hepatocellular Carcinoma 0.5
Liver transplantation 0.5
Post-liver transplantation 0.7
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Disease transition probabilities (96 ) Veenstraet al., 2008 #2007

From GCHB1e.CC 9.00

From CHB to HCC 0.83

From CHB to Death 4 ek

From Response to CC 1.30

From Response to Death 4 &4

From CC to DCC 5.00

FronTeC to HCC )

From CC to Death 5.10

From DCC to HCC 2550

From DCC to Death 39.0

From DCC to Liver transplantation 1.40

From HCC to Death 1styear - 42.4
2rdyear  30.0
30 yea N 222
4hyear  20.2
5thyear+ 15.4

From HCC to Liver transplantation 0.08

From Liver transplantation to Death 15.00

From Liver transplantation to 85.00

Post-liver transplantation

From Post-liver transplantation to Death 1.50
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HEREREMR

K oz 4 $7- HBeAg loss at 3 months
® HBeAg at 3 months of LAM therapy: 124/650 (19.1%0)

Sex (M/F) (%) 312/138 71/29 0.836
(69.3%/30.7%) (71%/29%)
Age (yr), mean SD 359 114 33.2 89 0.132

3 Months HBVDNA < 10* copies/ml 61 (49.2%) 20(69.0%) 0.086
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The correlation of serum HBVDNA levels at the 6 months of
lamivudine therapy and the emergence of biochemical breakthrough

One Minus Survival Functions

DNAGe4

—+  1l-censored
—+  2-censored

HBVDNA > 10000 copies/mL (76 *)
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HBVDNA < 10000 copies/mlL. (24

Years 3 4
HBVDNA< 10* copies/ml 39.6% 39.6%
HBVDNA> 10* copies/ml 49.9% 49.9%
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One Minus Survival Functions
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(2) Other patients (170 *) i
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(1) Baseline ALT> 200 IU/L, DNA < 10° copies/ml,
6 month DNA< 10000 copies/mL (125 *), 42.4%

Years 2
1 (better responder)  8.3% 15.7%
2 24.0% 39.4%
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Strategy Cost (NTD) Incr Cost (NTD) Eff Incr Eff Incr C/E (ICER) (NTD )
LAM 478,038 11.6842
ETV 489,296 H8258 12.0527 0.3685 30,543
Cost-Effectiveness Analysis
At CHB

490000
488000
486000

484000 = LAM

S ETV
482000 7 — Not Dominated
480000
478000
476000 T T T T :

11.65 11.7 11.75 11.8 11.85 11.9 11.95 12.05  12.1
Effectiveness
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