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ABSTRACT

Purposes : Many data reported that on-treatment response during
nucleos(t)ide analogues (NAs) was a good indicator of long—term virological
response (VR). Therefore, in patients without VR at 24 weeks of NA therapy
with low genetic barriers, it has been recommended to add another drug or
change to more potent antiviral agents. We were to clarify the role of switch

therapy into more potent antiviral agents.

Materials and methods : We changed the lamivudine (LMV) to entecavir
(ETV) (0.5 mg a day) in CHB patients without VR after using the LMV
over 24 weeks. Twenty-three patients (including 2 patients receiving
clevudine) were included (group A). As a control, we used the patients
who received LMV maintenance therapy during same periods (group B,
n=16). Genotypic change was analyzed using RFMP method in patients

with switched therapy (n=16).

Results : There was no difference between two groups in age, gender, mean
levels of HBV DNA (log, 4.1 vs. 4.3), HBeAg positivity (78.3% vs. 87.5%)
and duration of lamivudine therapy (74 vs. 71 weeks) before the entry of
the study. The cumulative rates of VR at 96 weeks (HBV DNA < 60 IU/mL)
were 79% in group A and 29% in group B (p=0.004). Virological
breakthrough (VBT) occurred in 2 patient (8.7%) in group A and 10 patients
(62.5%) in group B (p <0.001). All patients with VBT except a patient
harbored only LMV-related resistant mutant. Seven of 16 patients with
RFMP analysis showed LMV-related mutants (mixed or dominant) before

switch therapy. Nine of 16 patients without LMV-related mutants before
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switched therapy, 7 patients showed progressive selection of LMV-related
mutants regardless of VR and in 2 patients, genetic change could not be

evaluated because of PCR negative just after ETV switch.

Conclusion: Our data suggested that switch to more potent antiviral agents,
ETV, might be effective for the patients without VR over 24 weeks of NA
therapy with low genetic barriers. However, long-term effect of ETV should
be evaluated because gradual selection of LMV-related mutants was common

in most patients.

Keywords : Virologic response, Entecavior, Genetic change
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A ok ATE FutelgzAl T PE WA ARSESIY ofAle 27-3
dideoxy-3'~thiacytidine®] (-)enantiomer$! 2P| (lamivudine)o]t}. 2pr]Fd
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™

it
©
ofo

ol
e

2= (Abbott, North
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3. &4

Azl A #24LS SPSS 12.0 (SPSS Inc., Chicago, IL, USA)= ©]&3}%om
FatisAad 52 NEZ AN 7 25 Hi i WX Student’s
t-test?} x2 test £ Fisher's exact test& AM&3te] W3t cps B4
ZA 2~ RS o] &3t P < 0.05%9 W FAHE fod Aoz
#HA sk vt
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AA 399 #AE dETMY) A (=23)3  FvRrde A
Hxa(n=16)22 &ato] A8t tHTable 1). A8 vhol= Wb 404
AR F o ol ART g wEo wdt 84 ALT= A%

40 TU/mLe} ¥ A9 s Ho%t. HBV DNAE 10,000 IU/mL A==
Aes BHolow, 7 o EFolA HBeAg 44 $A7F &4 SAHT of

}

=~
o.>”
o

Aot EG F o BFA #rid 2ARE oF T0FAE
2 gt a7 AR A9 o], 4 2 HBeAg 44 A
H] &2 QlEH 7 o] A8t (n=23)7 S Fd FA oA Zfol 7} gldvh ek
HBV DNA 7]AX(log, 4.1 £ 1.4 vs. 4.3 + 1.2 IU/ml, p=0.5)%} A+ A& A
ZA 7 AS AFR3E 7)7H73.8 £ 46.8 vs. 70.6 £ 28.9 weeks, p=0.8)% %A]
gt Zpol 7t gl

[\

B A I b= S v

dezbulel MAET(n=23) ¥ FHEd {FAT0=16)d4 H+ Am 7|7
247+ 58.07¢ 70.8F= < 105 AEZ o7t AUNAAT BATH o= Qe
o2 Y tH(p=0.23).

Hiolef 2~ ol Ao g AmadE #HASH] A3 As AR § 245, 485 4
960l A 9] wlolgA WS (HBV DNA < 60 IU/mL)9 3 #&S nluwssict
(Figure 1).

245A mlolgl s whg5 Wl ghxte] HlEE AT HeT 52%, vl
AT 156%% AZTolA e Am whg AdE BT 48F B 96574
Hpol 2 & wh-gof ojgh £
15%, 29%= 7ol M3kt A 2% =7 YErkth

ARNSE BE 0B AR welds Evdde] wAES vws wwy,
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Agkarol Al 28 (8.7%), FAwelA 10(62.5%)% <lE|7HH] o] A gkate| A & A3
A UeEbgthFigure 2). AErellA dlole]s E3@AS Wel 299 $A} BF
deziulel XN5E A&sda, 1 7 19 Bodd T4 245 o] thA] HBV
DNAZF &4(< 60 1U/mD) Stk ol 29 EF <lH 7o) UAgdL giglon
1ol A= B 5d ygRlo]Fol §1ar, U 1HeA = gnide] g g
o]l rtM2041 Wol7t EAaklth. AR ol7E e ShAtell A= ofAE 3 rtM2041
Wo| npole] vt FESIAL AL, AT 28BE o B HER EASTh

Adezhdlel M= g2A Frjid fFATAA Hlelga E9AdE B

vholgl 2 HESEo] uyolxE Ae=m  FAHJATHOR=0.4,
p=0.001). AT dEztule] 27 A FujRrdoZw
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rr

A
deziuel HEr 23%W F B4 JFed AAE €5 F dAMd 169 dAE
Fol frdAEWol7t o' Fej= dojuh=A] Fotry]
918l RFMP £41& AAlsHsitt. RFMP #47Ak= HBV DNA PCR =44 o
glolgls frdAks A& ¢ A= FEo] v woldn. webA Z7]o Hpolgs
e& Hol HBV DNAZF d3eA HE =4 o= &4 108F 782 oy
ezl AXE REMP #£40] &7bsabiAnt, yriA] 399 k= DNA PCR
TRl EretaL 4] Zhe el
TAE AnEs ARy, Mg dd gvid

7HA AL Qe A BT TH(A3.8%)0.E o]F 5% (31.2%)2 rt204W WHo|nks

)

d ®olQl rtM2041/V Wol&
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AL Ao veA 2%(12.5%) rtM2041 2 rtA181T7F EAlE HelE

WARelE 7HA AL QIlE 3k 7F 67 0] o

Hofntole) 27k Ao] Q1%L 6% & 3% ofdFol fAlEklal 31 U wol st
2~

SABA JeRgth UeA 1982 oFAE glel ulA Hhol
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e
X
39
o
e
rot
[
29

AR Folt obgEH WMol vlolelszt HolQE BAECl 6WdH THow
R, ol % okE SARAEL 29, dAueldsrt SA® @Rt

5ol tt. WArle g A% A Qe FAE 2HoR FUHe Aoz el
Eok X85 Ao ofAF ARNY FA7E 9 (56.2%)01RA=H A5 S Tl A
ol 7k dAsigim Yz F W& HBV DNA PCR Ao ofdE 9 WA
Hpole s W HEHA ghokrh fste] ghuRd uidutele s glo] oRFTS
9 %

oA wlolgii HhE3p I glo] ri204 W o] 7}

=
Zhzto] ghatEol A FrtgWol & ApA|8] A 1okt

WA gkap1o] g AdH7ZMH o] WAH ofE rtM2041 WolFo] 2 1 1 ¢
HER EAslEY dEIlel A% § HBV DNA PCR &4 HoJWA EE
npolg 27t AZE A Ut $A29 A9 ok A= A ofAT I rtM2041¥ 0] B
rtA181TH o7} ZAH o] ey A8 37§ wf HBV DNA PCR &7d¢] WA
RE Hole vt HE HA @drhfigure 4).

A3 dEHZMH] WAA uWidutelEes glo] oRAFTRbe] EAETE A=
1254 HBV DNA PCR S4& HYox B sla  rtM2041 Hol9}
rtA181TH o7} MAslE ARE HAFJT wepA] 12574 opAFe] 4 &
rtM2041 Wol9k rtAl181T, % 3FFS Hholg27k EAEe] giSith. 3hap49]
A AFAE A opAF wolgatw EAFHrt AE AZ F 1254 HBV
DNA PCR &A% HYoX: EF3lal, rtM204VHol7l F718ke] ok e
H &2 EA50] ZA8th7t o]% HBV DNA PCR &4o] WA ulo]g~7}
AHEHA e A4S Bod=(figure 5).

2155 QE 7 o] Heto] = B8 HBV DNA PCR 44 ZA3E HoF:=
Satm, Aol ofAFR EAsit A w7 AYESESE rtM2041, rtM204V 2
rtAl181TH o= F7bs = s B o Aol A87t A&HEH= ¢
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rtM2041/V¥iol & 7kzl wolEoe] ofAFHT M35 rtAl81T ®olE 7zl
Hpolgl e ofAFe] Hls| AuHoR Ao HES A itk A6 A =
AgA 7 Fol= HBV DNA PCR ¥AS Hol: Az Agikdo] Fx R
= ofFRE EAstthrl X8 7|Rbe] TR oRAFE, rtM2041 R rtM204V
HolFEo] U HER EAEE A4S Btk A7 A E 7] of
1t 45 5 wpely = Eupyh LS o
A8E A3 A3z ¢r] HBV DNA PCR &4 ZA3E Hols A$3id. o
Shatoll A whold A Euprp B S wo L opF mholg Anko] EAEG o,

] S B3PS uE rtM2041, rtM204V WHolufo]g A7} zbzh b
Hl& 2 Bt ofdER EA HUth ARk Zhzhe] Wolupely 2 jAFHT
ofAFE mpelzl a7t SAEHA EASAL, BE ule]f x5S <l ofd U
HolA] eFdrh(figure 6).

ARt ' A8 AE A oRAFH rtM2041 WolFo] A
S, A ghHe] M3 A= Fof npolz~ ¥hES #E Holx| XSt o F
Ax HAAM okTH} rtM204l WolTL T ARRALL rtM204Vwbe] AdE
Ak wpA kel AEE rM204V ¥o] mlolel~E dlE|ZRv oo AE HolXA

ekt (figure 7).
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TABLES & FIGURE

Table 1. Baseline characteristics of the two groups divided according to

switching therapy

Switch to ETV Maintain LMV  P-value

Number 23 16

Age (years) 37.2 £ 11.5 39.6 £ 14.9 0.57
Gender (M/F) 18/5 11/5 0.5
HBeAg positive (%) 18 (78.3%) 14 (87.5%) 0.46
HBV DNA (log IU/ml) 41 £ 14 4.3 £ 1.2 Ol
ALT (IU/ml) 52.7 £ 43.5 35.1 £ 21.5 0.14
Duration of LMV (wks) 73.8 £ 46.8 70.6 = 28.9 0.8

Continuous variables were expressed mean * SD.

TALT, alanine aminotransferase; ETV, entecavior; LMV, lamivudine.

_15_
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Table 2. Multiple logistic regression analysis according to viral response

Independent variables OR (95% CI) P-value
Basal HBV DNA (IU/mL) 0.4 (0.28 - 0.69) 0.0001
Treatment 0.001

Maintained LMV 1
Switched to ETV ~ 11.7 (2.9 - 47.1)
Duration of LMV 0.99 (0.98 - 1.1) 0.30

Viral response was taken as dependent variable.
*Treatment was categorical variable and others were continuous variables.

TCI, confidence interval; LMV, lamivudine; ETV, entecavior; OR, odds ratio.

_16_
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p = 0.001 OSwitched (n=23)
90% 1

B Maintai =
80% 1 79.0% Maintained (n=16)

71.0%

70% A

60% A
52.0%

50% A

40% 1

s 29.0%

Cumulative probability (%)

20% 1 15.0% 15.0%

10% 1

0% T T
24 week 48 week 96 week

Figure 1. The cumulative probability of viral response according to duration

of treatment.

“viral response was defined as HBV DNA < 60IU/ml.
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70% - P = 0.0001

10 ( 62.5%)
60% -

50% 1
40% A
30% A1
20%

10% - 2 (8.7%)

Probability of virologic breakthrough

0%
Switched (n=23) Maintained (n=16)

Figure 2. The probablility of viral breakthrough during treatment.
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60% 1

56.2%
50% 1
c
=
®
S5 40% 1
o}
=]
o
Y
©  30% 1
1]
c
s
=
©  20Y% - 18.7% 18.7%
=3
2 '
o
10% 1
0%

43.7%

31.2%

12.5% 5 12.5%

At enrollment

Followup

O wild
Mixed (w)
B Mixed (m)
B Mutant
H notevaluable

Figure 3. The viral dynamics in 16 patients with switching to entecavior

therapy.

‘Mixed(w) means that wild type viruses and mutants are mixed, but wild

type viruses were dominant.

"Mixed(m) means that wild type viruses and mutants are mixed, but mutants

were dominant.
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Figure 4. The viral dynamics in case 1 and 2 patients with switching to
entecavior therapy.
"Boxes above the graphs mean duration of treatment.

TALT, alanine aminotransferase; ETV, entecavior; LMV, lamivudine.
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casel cased
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0 12 24 3% 48 6

rt204(M:1: ratio) 1.0 24 rt204(M:V ratio) 1:0 1:4
t181(ATratio) 1.0 i1

Figure 5. The wviral dynamics in case 3 and 4 patients with switching to
entecavior therapy.
"Boxes above the graphs mean duration of treatment.

TALT, alanine aminotransferase; ETV, entecavior; LMV, lamivudine.
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Figure 6. The viral dynamics in case 5, 6 and 7 patients with switching to

entecavior therapy.

"Boxes above the graphs mean duration of treatment.

TALT, alanine aminotransferase;

resistance; LMV, lamivudine.
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case8

LMV ETV

== HBV DNA (IU/mL)
—=- ALT(IUL)

ALT (IU/L)
(1w;ni °*6o7) vNO AGH

rt204(M:1:V ratio) 2:1:.0 0:0:1

Figure 7. The viral dynamics in case & patient with switching to entecavior
therapy.

‘Boxes above the graphs mean duration of treatment

TALT, alanine aminotransferase; ETV, entecavior; ETV-r, entecavior

resistance; LMV, lamivudine.
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