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1. To document the prevalence of antiviral resistance (AVR) mutations among untreated HBV patients using
a l ine probe assay.

2. To determine whether AVR mutations are associated with reduced eff icacy to antiviral therapy.

▪ Consecu t i ve un t rea ted adu l t pa t i en t s w i th ch ron i c hepa t i t i s B a t tend ing
the l i ve r c l i n i cs o f Un i ve rs i t y Hea l t h Ne twork and Moun t S ina i Hosp i t a l
(To ron to , Canada ) f rom 1 /2007 – 03 /2008 were tes ted fo r AVR.

▪ Demograph i c da ta were reco rded .
▪ Pa t i en t s were deemed to be t r ea tmen t -na ïve a f te r a ca re fu l t r ea tmen t

h i s to r y on 2 sepa ra te occas ions , co r robo ra ted by a fam i l y member,
whe re poss ib le .

▪ R o u t i n e b l o o d w o r k ( l i v e r p a n e l , C B C , P T / I N R a n d H B V s e r o l o g y ) a n d
a b d o m i n a l u l t r a s o u n d w e r e p e r f o r m e d a t e n r o l l m e n t .

▪ HBV DNA was quant i f ied by PCR asssay (Roche Ampl iprep, LLQ 6 IU/ml) .
▪ HBV genotype and AVR muta t ions were detec ted us ing INNO-L iPA HBV

DRv3 ( InnoGenet ics , Gent , Be lg ium) .
▪ Sta t i s t i ca l ana lys is was per fo rmed us ing SPSS v13 (SPSS, Ch icago, IL ) .

P a t i e n t C h a r a c t e r i s t i c s ( N = 3 1 3 )P a t i e n t C h a r a c t e r i s t i c s ( N = 3 1 3 )
Mean Age (years )Mean Age (years ) 48 ± 1348 ± 13
%Male : %Female%Male : %Female 61:3961:39
% HBeAg-pos i t i ve% HBeAg-pos i t i ve 4141
Mean ALT (U/L)Mean ALT (U/L) 84 ± 17184 ± 171
Mean HBV DNA ( IU/mL)Mean HBV DNA ( IU/mL) 7 .0 ± 2.47 .0 ± 2.4
Mean Pla te le ts (B i l /L )Mean Pla te le ts (B i l /L ) 228 ± 67228 ± 67
% Ci r rhos is (on u l t rasound or l i ve r b iopsy)% Ci r rhos is (on u l t rasound or l i ve r b iopsy) 1212
HBV genotype (A/B/C/D)HBV genotype (A/B/C/D) 6 /35 /55 /36 /35 /55 /3

RTRT
Subst i tu t ionSubs t i tu t ion

FrequencyFrequency
(%)(%)

L 8 0 V / IL 8 0 V / I 44

V 1 7 3 LV 1 7 3 L 00

L 1 8 0 ML 1 8 0 M 33

M 2 0 4 V / IM 2 0 4 V / I 1212

A 1 8 1 V / TA 1 8 1 V / T 11

I 2 3 3 VI 2 3 3 V 11

N 2 3 6 TN 2 3 6 T 00

A 1 9 4 TA 1 9 4 T 0.70 .7

T 1 8 4 G / LT 1 8 4 G / L 11

S 2 0 2 C / IS 2 0 2 C / I 22

M 2 5 0 VM 2 5 0 V 22

OR (95% CI)OR (95% CI) P-va lueP-va lue
Male genderMale gender 28 (1 .8 - 650)28 (1 .8 - 650) 0 .040 .04
HBV DNA < 6 logHBV DNA < 6 log 1010 IU/mLIU/mL 0.2 (0 .07 -0 .8 )0 .2 (0 .07 -0 .8 ) 0 .020 .02
HBeAg-pos i t i v i t yHBeAg-pos i t i v i t y 6 .0 (0 .3 - 111)6 .0 (0 .3 - 111) 0 .240 .24
ALT > 2 x ULNALT > 2 x ULN 1.1 (0 .9 - 1 .3 )1 .1 (0 .9 - 1 .3 ) 0 .940 .94
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▪ Muta t ions assoc ia ted wi th r t180 /204 res is tance pathway were common among t rea tment -
na ïve pat ien ts (12%) .

▪ Those assoc ia ted wi th the r t181 /236 nuc leo t ide pathway were much less common (1%) .
▪ Among pat ien ts w i th pre-ex is t ing r t180 /204 muta t ion

▫ LAM monotherapy led to treatment failure ▫ ADV or TDF monotherapy showed no reduction in efficacy

5 . S u m m a r y5 . S u m m a r y
▪ Ant iv i ra l res is tance muta t ions can be found among t rea tment -na ïve pat ien ts

▫ rt180/204 mutations relat ively common ▫ rt184/202/250 mutations also detectable ▫ rt181/236 mutation much less common
▪ Pre-ex is t ing muta t ion leads to ant iv i ra l t rea tment fa i lu re ▫ Mechan ism of ear ly or la te t rea tment fa i lu re
▪ Lamivud ine monotherapy shou ld be abandoned as a f i rs t l i ne therapy fo r chron ic hepat i t i s B .
▪ AV R t e s t i n g a m o n g t r e a t m e n t - n a ï v e p a t i e n t s i s i m p o r t a n t , i n o r d e r t o t a i l o r a n t i v i r a l t h e r a p y a n d t o o p t i m i z e t r e a t m e n t .
▪ However, fu r ther s tud ies are requ i red to determine the ro le o f AVR tes t ing in rou t ine c l in ica l p rac t i ce .

♦

♦

0 1 2 3 4 5 6 7 8 9 10 11 12

8
7
6
5
4
3
2
1
0

H B e A g + ,
A n t i - H B e - H B e A g + ,

A n t i - H B e -

H B e A g + ,
A n t i - H B e -

H B e A g + ,
A n t i - H B e -

100
90
80
70
60
50
40
30
20
10
0

100
90
80
70
60
50
40
30
20
10
0

8
7
6
5
4
3
2
1
0

♦

♦

♦

PCR
negat ive

PCR
negat ive

♦

H B e A g + ,
A n t i - H B e -

H B e A g + ,
A n t i - H B e -

H B e A g + ,
A n t i - H B e -

0 1 2 3 4 5 6 7 8 9 10 11 12

rtL180M +
r tM204I

HB
V

DN
A

(lo
g

10
IU

/m
L) ♦

Effect of lamivudine in a patient with pre-existing LAM-resistant mutationEffect of lamivudine in a patient with pre-existing LAM-resistant mutation

Effect of tenofovir in a patient with pre-existing LAM-resistant mutationEffect of tenofovir in a patient with pre-existing LAM-resistant mutation

▪ Mutat ions associated with rt180/204 resistance pathway in up to 12%
treatment-naïve patients
▫ mutant virus was always detected as a mixed species along with wild type

virus
▫ rtL180M+rtM204V occurred together in >90%
▫ isolated cases of rtL80V/I or rtL180M

▪ Entecavir - resistant mutat ion was detected in 5% treatment-naïve
pat ients

▪ Mutat ions associated with rt181/236 resistance pathway occurred in
0-1% patients

Clinical Course of Patients with AVR
▪ Of the patients with pre-exist ing rt180/204 mutation

▫ 12 immune tolerant phase
▫ 10 inactive carr ier state

▪ 9 patients met cri ter ia for antiviral therapy
▫ 2 received tenofovir monotherapy ▫ 1 received lamivudine monotherapy
▫ 1 received adefovir monotherapy ▫ 1 received pegylated interferon
▫ 4 sti l l contemplat ing therapy

▪ P r e - e x i s t i n g a n t i v i r a l r e s i s t a n c e ( AV R ) m u t a t i o n a m o n g t r e a t m e n t - n a i v e h e p a t i t i s B p a t i e n t s i s
b e l i e v e d t o o c c u r a t a v e r y l o w f r e q u e n c y.

▪ P re -ex i s t i ng lam ivud ine - res i s tan t mu ta t i on us ing d i rec t sequenc ing was repo r ted among 10% of
pa t i en t s . 1 , 2

▪ Pre-ex is t ing lamivud ine muta t ion was repor ted in 1-2% nuc leos ide-na ive entecav i r pa t ien ts . 3

▪ Var ious labora to ry methods have var iab le sens i t i v i t y to de tec t AVR.
▫ L ine probe assays more sens i t i ve than d i rec t sequenc ing

▪ The c l in ica l s ign i f i cance of pre-ex is t ing ant iv i ra l res is tance muta t ions is unknown.
▫ Exac t p reva lence in c l in ica l p rac t i ce ▫ Opt ima l methods of de tec t ion
▫ In f luence on in i t ia l t rea tment reg imens ▫ Response to f i rs t l i ne ant i v i ra l therapy
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