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Treatment Efficacy of Clevudine, Entecavir and Lamivudine in
Treatment-naive Patients with HBeAg-Positive Chronic Hepatitis B

Suk Hyang Bae, M.D., Yang-Hyun Baek, M.D., Ph.D,,
Sung-Wook Lee, M.D., Ph.D., and Sang Young Han, M.D., Ph.D.

Department of Gastroenterology, Dong-A University College of Medicine, Busan, Korea

Background/Aims: Clevudine is a potent antiviral agent that has demonstrated efficacy in patients with chronic
hepatitis B. This study compared the efficacy of clevudine (C), entecavir (E) and lamivudine (L) in treat-
ment-naive patient with HBeAg-positive chronic hepatitis B. Methods: A total of 146 treatment-naive patients
with HBeAg-positive chronic hepatitis B received clevudine, entecavir or lamivudine. C group (n=39) received 30
mg of clevudine, E group (n=39) received 0.5 mg of entecavir and L group (n=68) received 100 mg of lam-
ivadine once a day for more than 48 weeks. The efficacy analysis estimated the mean changes of the HBV
DNA levels as a virologic response, the normalization of the ALT levels (less than 35 IU/L) as a biochemical
response and loss of HBeAg or seroconversion as a serologic response. The serum HBV DNA level was quanti-
fied by hybrid capture and real-time PCR assay. Results: Before the administration of clevudine, entecavir and
lamivudine, the mean HBV DNA and ALT levels and the gender and age were well balanced among the three
groups (p>0.05). For the virologic response at 48 weeks, the mean changes of the HBV DNA levels from base-
line of the C, E and L groups were —3.8+2.2, —4.5£1.9 and —2.5+2.1 log copies/mL. C and E group showed
superior antiviral activity compared to that of L group (p<0.0001), but no significant differences in antiviral re-
sponse were noted between C and E groups. For the biochemical response at 48 weeks, the normalization of the
ALT levels (less than 35 IU/L) among the C, E and L groups was 82%, 74% and 71%, respectively (p=0.46).
The rates of undetectable serum HBV DNA (less than 300 copies/mL) of the C, E and L groups were 39%,
69% and 27%, respectively (p<0.0001). For the serologic response at 48 weeks, the loss of HBeAg was 13%,
31% and 24% and the seroconversion was 10%, 23% and 17%, respectively. There was no difference of efficacy
among the three groups regarding ALT normalization or serologic response (p>0.05). Viral breakthrough in C
group was noted at 24 weeks (5%) and 48 weeks (21%), but no biochemical breakthrough was noted. The ele-
vation of the serum CK level was noted in only 1 patient of group C at 48 weeks (2.56%) after therapy. For
the patients without or with liver cirrhosis (LC), C and E group showed superior antiviral activity compared to
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that of the L group, but the antiviral activity was more effective in non- LC group than LC group (p<0.0001 vs

p=0.036). Conclusions: Clevudine therapy compared with lamivudine for 48 weeks showed significantly potent

antiviral efficacy in treatment-naive patients with HBeAg-positive chronic hepatitis B, and especially in the

non-LC patients. However, the antiviral efficacy of clevudine was similar to that of entecavir even though taking

into account relatively short follow up period and retrospective study. (Korean J Gastroenterol 2010;56:365-372)
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A3hE GAEo] 52-56%0 DHFICEY wlwH Felol] A
2=]7] A|#3E entecavire ZZFEA \ES, wlo]# A HES,
A3}k uk-e-FollA] lamivudinedl] H]slo] AT7} 9-53ko]
AZE ek 53] lamivudine ol F WAHol7L A7
3z}ol| A 11 7F X] & A] HBV DNA &AE°| 21%, ALT A
A3HEL 65%5 Hol FAUeL” 3 Fulol|A Hgoz A
W ATE L2 EleA 220 cevadine 14 AlgollA]

=l o]~ At 5= ek HBV DNA 273
£°] HBeAg A TolA 82%, HBeAg A TlA 100% 2
Al 38 Shalolg] A F XS Ho|i 9o entecavir’} F
& Fehsld wlol#H 9] AEHe| A B AT
AP A o Z clevudineS 2FA| Fgl 3ol & ghufold] A &7}
7 A7 A= S 2 ek o A7 ol A
E 7Z¥e] glv 14 BY 7%= 5 HBeAg FA%HA+
o]l lo]A] clevudine?] X & J7}ol] the}od entecavir I lami-
vudine@} B]wslo] ol w1z} kAol el ulole] 2~ HES

ASFEA S, WA WSS 4sF7 SRpH o R BAjel

o
AN
CHAF 2l Hbe

o o

20061 19 HE] 20081 6¥7EA] FolEtaHYd 4317

dines 22 30 mg/g, 0.5 mg/Y, 100 mg/LS 114 oY &

2190, HIV 5 5 744 o4k o]l 2 gtole] EA13) 7]
U, IO 73 87, Zhekekal, QA

oL B vlzol s AEE

84}, 1 o4k Ao Ao BARs dhgkelAl Alsts
Ak X8 #le] B4 HBV DNA 4§ & ulo|g] X Hb
2(virologic tesponse), ALT2] AAslgz Aslel wh-S-(bio-
chemical response), HBeAg &4 44 3l G2 A3lo g &
Hh-S-(serologic response)g Zdscl =3t oA 7w

PATI WA BTN FE 7k XEEIE DNA
[e]

7} 300 copies/mL "|HFel Zko 2 H}9i v} Hybrid capture®,
real-time PCRH-S 53] HBV DNA 7S 43} 1
IU/mLE 5 copiessmLE Hgksl3ic}. w3k ALT ghe] 433t
5 35 IULelskz Zgste] 370 2912 B ALTRES 54
393 HBeAg 84 &4AET ¥4 A3kES sk
s X 55%F 309 vich 13 AAA A ellA Bds)
QR ALTA thA) 44 4 oo 543 ul <43
o4 goz ojsje] ol Hrleisly, ok AEEF 3
MLulcl gHolgt 3+ HBV DNA 7ol #12]2] 10u] o]4
Z7} Alell(1 log HBV DNA level above nadir) “vle|#]X &
P2 golsjel Wl diet HA1E sk ol 2Rl
AFEAR AR B A7 4UE W A2 A
w9l mpge AY A A% AF, EEAAE 2

sistek. Al oAl 2 ulgo] WAL S1a) Fisher] 427
A= o]-&313l 2, baselineoll 4] 12574 25 ZhA}ol| 4]
HBV DNA level?} serum ALT levelS ZF A1 W& A 24|
7F s 9l LU Tukey-Kramer AH71783
Agsigict. ek opuel, HF+05% A7 T ZE o]
-3l baselineol] tH3tk 1255} HBV DNA levelZ} serum ALT

level®] Aol % EAelgieh, Fo5E 005 sfoll Al 7%
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kA wkA BE 7F3kAlol| Al Clevudine, Entecavir % Lamivudine®] %228 &3} 367

SAS 9.1.3% R 29.1 & 7.0%1.5, 6.9+1.4, 7.3+1.3 log copiessmL 2. lamivudine ok

TollA vl2d =9ka A ALT 32 112.6+117.8, 163.1+
172.6, 150.9+228.5 TU/LJc}. C, E, L 7ol A 773+ 31
A7}y 27k 189H(46%), 1778(44%), 3378(49%) E3=]9om
Foi Zhll BAIE F2l3k xbol&= glitk(Table 1). vlol&]

wHy BY 719 208 oA 597 % HBeAg FHS) # 2 WIS-O.24 HBV DNA BT 48 ulwelgle w 4
g dem gk volels T, v M, B 48590, E, LEe) FT HBV DNA &t 47 33
UALEL P AIA S 719 o] 9] Z]E} QRAIEk 1l AH| 20| +22, —4.5%1.9, —2.5%2.1 log copiessmL312™ C, Ev-oll4]

h=
= A8, 1 ol obAlE WAR B, 19 ol AW Lol Hlste] S-olsiAl HBV DNA B Rago] $519)
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thp<0.001). Z&} CE3} Eioll4 HBV DNA HTF 74

entecavir +2F7H(B) 397, lamivudine FFH(L) 687 o|lch 9] Aol= FAIRLE F3kA] LAUrhp>0.05) (Table 2,
(Fig. 1). X8 k& Folvo He A™ S 727 4511, 46+ Fig. 2). A3} w20 2 2] ALTS] HF3he X8 485A)
11, 431441932 FAJo] 2+ 299 (74%), 2778 (69%), 397 C, E, Lol 22 AA3LE Holom Al & 7k folgt
(57%) 22 o] K} Wkth X5 A 3+ HBV DNA 7k Zto]7} HolA] 9kgrhp=0.35) (Table 3, Fig. 3). HBV DNA

Treatment-naive patients with chronic hepatitis B (N=597)

Lamivudine (n=310)

Entecavir (n=162)

Clevudine (n=125)

HBeAg HBeAg HBeAg HBeAg HBeAg HBeAg
negative positive negative positive negative positive
(n=130) (n=180) (n=80) (n=82) (n=55) (n=70)
HCC (51) HCC (15) HCC (15)
Other virus Decompensated Decompensated
coinfection (4) LC (1) LC (2)
Decompensated Pregnancy (1) Other cancer or
LC (4) Other cancer or use of steroid (2)
Pregnancy(1) use of steroid (6) Medicine change (3)
CRF(1) Follow up loss (20) Follow up loss (9)
Other cancer or
use of steroid(9)
Medicine change (17) Fig. 1. Schema of study pop-
Follow up loss (25) ulation though 48 weeks.
HCC, hepatocelluar carcinoma;
n=68 n=39 n=39

Table 1. Baseline Characteristics of the Patients

LG, liver cirrhosis.

Total (n=146) Clevudine (n=39)  Entecavir (n=39) Lamivudine (n=68) p-value
Male (%) 95 (65) 29 (74) 27 (69) 39 (57) 0.18
Age (year)
Mean+SD 44+12 45+11 46+11 43+14 0.47
Median (range) 45 (13-75) 47 (24-75) 46 (19-68) 44 (13-68)
Serum HBV DNA (log copies/mL)
Mean+SD 7.1£14 7.0£1.5 6.9t1.4 73+1.3 0.34
Median (range) 7.3 (2.6-10.3) 7.1 (3.4-9.8) 7.1 (4.2-9.1) 7.5 (2.6-10.3)
ALT (IU/L)
Mean+SD 143.9+189.4 112.6+117.8 163.1+£172.6 150.9+228.5 0.46
Median (range) 88.5 (10-1368) 70 (10-514) 107 (17-699) 88.5 (18-1368)
LC (compensated) 68 (47) 18 (46) 17 (44) 33 (49) 0.89

SD, standard deviation.
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Table 2. Changes of HBV DNA Level (log copies/mL) from Baseline

HBV DNA (log copies/mL) Clevudine (n=39) Entecavir (n=39) Lamivudine (n=68) p-value
At baseline 7.0+1.5 6.9+1.4 7.3+1.3 0.34
Change from baseline
12 weeks —3.7£1.2* —3.5£1.7* *2.3ir1.54r <.0001
24 weeks —4.3£1.5* —4.3£1.5* —27+1.6" <.0001
36 weeks —42+1.6% —4.5+1.4% —26+2.17 <0001
48 weeks —3.8£2.2* —4.5+1.9% —25+2.1" <.0001
* The mean+SD, values (*) are different from another scripts (T) (p<0.05).
T The mean+SD, values (T) are different from another scripts (*) (p<<0.05).
Table 3. Changes of Serum ALT Level (IU/L) from Baseline
Serum ALT (IU/L) Clevudine (n=39) Entecavir (n=39) Lamivudine (n=68) p-value
At baseline 112.6+117.8 163.1+172.6 150.9+£228.5 0.46
Change from baseline
12 weeks —73.2+118.6 —128.1+170.4 —86.2+227.2 0.41
24 weeks —87.4%121.8 —125.6+164.4 —117.0£191.3 0.58
36 weeks —88.1£120.0 —126.6+160.9 —141.7+£257.8 043
48 weeks —77.6%98.8 —137.2+173.3 —121.2+230.6 0.35
81 —a— Clevudine (n=39) b —a— Clevudine (n=39)
= --o- Entecavir (n=39) --o- Entecavir (n=39)
E 71 - Lamivudine (n=68) 200 - Lamivudine (n=68)
@ -
qé 5 s
o 150 A
85 s
= [
8 41 2 100+
< 1S
& 31 5
5 0 50 A
T 27
1 T T T T 1 0 T T T T i

Baseline 12 weeks 24 weeks 36 weeks 48 weeks

Fig. 2. Changes of HBV DNA level (log copies/mL) from base-
line through the 48 weeks.

Mean+95% confidence interval plot of HBV DNA level (log
copies/mL) according to PCR through 48 weeks by groups treat-
ed with clevudine, entecavir and lamivudine. p-values were de-
rived from ANOVA for the comparison of change from baseline
by groups.

SA-E(300 copies/mL ©13HS Bl S Wl %] 5 48%A)
Evo| C, Litoll vJste] f-2]slA] HBV DNA S413H80] =
Sehp<0.001). ALT H43HE, HBeAg £A4E, 94 ks
& CTF LollA A f-208k Xol7} YI9laL C-2 B
o A% xto]7b gigitk(Table 4). 74H(@LC) ¥ w7
(non-LC) 3kA}Fol|A] X & 4854 HBV DNA BT ZH4AES
Ztzb wlaslole Wl C, EvollA] Lol ulste] folstA

HBV DNA 3 Zago] 3lalvt. e ol2fdt g}

P

-

o

=

o]

Baseline 12 weeks 24 weeks 36 weeks 48 weeks

Fig. 3. Changes of serum ALT level (IU/L) from baseline
through the 48 weeks.

Mean*95% confidence interval plot of serum ALT level (IU/L)
through 48 weeks by groups treated with clevudine, entecavir
and lamivudine. p-values were derived from ANOVA for the
comparison of change from baseline by groups.

EEL
AL 2 HAILHLC vs. non-LC, p=0.036 vs. p<0.001). 34 C
T3} E¥ZF HBV DNA B rag9 Xole SAIH L

frelskAl obgkeh(Table 5). ALTS] kel Wish= LC 3
non-LCTollA] Al = ZFe] {23k Xo)7} Holz] gkokrh
(Table 6). X| & 485FA| wlo]e]xa Fulg o] CollA 89
(21%), ETolA< 178(3%), LToAE 178025%)°14 et
SrhTable 7). & A3y E91842 C E, L¥ &F



Bae SH, et al. Treatment Efficacy of Clevudine, Entecavir and Lamivudine in HBeAg-Positive Chronic Hepatitis B 369

Table 4. Virologic, Biochemical, and Serologic Response at 48 Weeks

Variable Clevudine (n=39) Entecavir (n=39) Lamivudine (n=68) p-value
HBV DNA <300 (copies/mL) (%) 14 (39)* 20 (69)4r 18 27)* <.0001"
ALT <35 (IUL) 32 (82) 28 (74) 48 (71) 0.46
Loss of HBeAg 5 (13) 12 (31) 16 (24) 0.15
Seroconversion 4 (10) 9 (23) 11 (17) 0.32
* Rates of undetectable serum HBV DNA, value (*) is different from another script (T) (p<0.0001).
T Rates of undetectable serum HBV DNA, value (T) is different from another script (*) (p<0.0001).
T Fisher’s chi square test was employed for comparison between groups (*, T).
Table 5. Changes of HBV DNA (log copies/mL) from Baseline
Non-LC LC
I-BV DNA . . . . . . . .
(log copies/mL) Clevudine  Entecavir ~ Lamivudine : Clevudine  Entecavir Lamivudine :
m=21) (=22 =35y PV g el (n=33) p-value
At baseline 8.0+1.2* 7.0+1.6" 78+1.1%T 0042 5.9+1.2 6.7x1.1 6.8+1.3 0.058
Change from baseline
12 weeks —43+1.0% —372.0% —2.5+1.7" 00010 —3.1+1.0% —33+1.1* —2.0+1.3" 0.0013
24 weeks —50+1.1% —45+1.5% —29+16' <00001 —34+14* —39+14* —26£16' 0015
36 weeks —5.0£1.1* —4.8%£14* —27+23"  <00001 —32+1.6 —40+14 —2.6£19 0.070
48 weeks —4.+412% —4.8+23% 25227 <0000l —25+2.6% —42+12% —25+20" 0.036
* Mean changes of the HBV DNA levels from baseline, values (*) are different from another scripts (T).
" Mean changes of the HBV DNA levels from baseline, values (T) are different from another scripts (¥).
Table 6. Changes of Serum ALT (IU/L) from Baseline
Non-LC LC
Serum ALT (IU/L)  Clevudine Entecavir Lamivudine value Clevudine Entecavir Lamivudine value
(n=21) (n=22) @®=35) P (n=18) (=17 m=33) P
At baseline 140.8+117.6  229.2+200.6  198.7£271.2 041 79.6+112.3 77.6+58.0 100.3+161.4 0.79
Change from baseline
12 weeks —94.0+121.9 —183.7+200.3 —103.3£264.4 0.32 —50.1+113.6 —502+64.3 —67.3£180.3 0.89
48 weeks —113.0£118.5 —204.1£298.0 —172.7+270.8 0.39 —36.4+440 —452+60.0 —66.6£165.7 0.67
X 2] ekokr}l x|& ZFR ol & i
Table 7. Viral Breakthrough oA EREA Skt AR A8FAlN CEAIA  creatine
. kinase (CK) &5 B 25935 23 37T 19(2.56%) 3
Viral Clevudine Entecavir ~ Lamivudine
-val 9 1 9 Lol A] EoldF Bz O Holz] okok
breakthrough (n=39) (n=39) (n=68) p value /V\E]—- ] Ca Ea L L.oﬂ % = ]({_ TTTTo T E— ] ] & .
Bl 2 Qi) ek AT e BAgol) w3E ulwel
12 weeks 0 (0) 1 (3 0 (0) 0.53 e
= \5 E A 31 B8kE ol o 2277 =l
24 weeks 2 (5) 0 (0) 2 (3) 0.38 7]°ﬂ1‘ EH o%l’xl"l"ﬂ’ - = ’IEO] vE— ‘l"l7] J‘ol e
36 weeks 3 (8) 0 (0) 7.(10)  0.10 the RS 7HAIAL 9lond, 485 b 43 X8 oid
48 weeks gen 103 17 25*  0.0060" Aol ti3le] clevudines lamivudineol] H]3ko] 7=k gl

* Patient suffered from viral breakthrough, value (*) is
different from another script (T) (p<0.0060).

T Patient suffered from viral breakthrough, value (T) is
different from another script (*) (p<0.0060).

T Fisher’s chi square test was employed for comparison

between groups (*, T).

ol IS VML entecavirel= eIk Xlol7} ¢l
Qo o= 7oz AeYs]y] A ur BY Zhdghalol
A H& 539l ZoZ yehylth
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Lamivudine X| &+ 7+ ZF4 4718 24712 7F
7dH1¢] Child-Pugh HTE ZEA7IH 749ke] WS &

T Aok A Sl ol BY zF k2
Aoz ARAA kel AAA A5 A =
vl 22t} lamivudineol] gk SFAINA S X 27742t vl=
sted 2 ¥ HI=TE X Fobskedl, 1l Fol Al oF
14-32% As A2 2 WlE7} Z7hsled 31 ol Aol
50% ©]AollA] WAlo] kA= 9 eh !0 31 entecarvire lami-
vudineel] Blsto] A T AFH o R ulol 2 HAE oA
shar WAwlol7h glom Fzkgo] Ho wHA BY 744d 3t
Aol A 12k X BA|E A E At 2}t Fol FE Folle
Ztede] ey} widslear Warsliek"? Clevudine
oflA Agog ME BFE LaaleA =g 4 o
T5 AX Skl vlsle] vk BE 7hedollA 73t &
vlole 2~ AL ASHUIL kg Fol T8 /1Y Folli=
A g A7t ATE AGE e dulold| A2 Hax vp
Ak Clevudine®] 1271 ¢ HBV DNA 74 A=7}
4.4 logio copies/rnL‘}i.T_’_18 o}Z74A] clevudine®} lamivudine2)
vl & A A AHE vlwet =72 Jidch B AT
oll4] HBeAg 4 Aol Al A K-S ufl clevudine®] w}o]
#2224 A4 37} lamivudineol] H]slo] kgl
clevudine®} entecavir 7Fe] E3+= X}ol7} 919t} Entecavir
7} lamivudineoll ¥]&}o] ALT -43Hgoll A ok K
7} 99l o}? o AFeAE C, E, L9 ALT ZA43 &
IF BF $53199A G E, Lt 7He] Aol= BAFoE
FrelshAl oEshrh. HBeAg £AE3 IA AsgoA % Al
T7ke] o3t xpol= HolA] ofgkrt o] A2 o]H 9]
oA clevudine 111 X1 & ¥ HBeAg A ALE 16% "l H]
3to] o] QAFoA = 10%E ETdl ol vlolglx~ E39k&
o] Zol 2 ¢lgt A Aoz Holrk10.0%" vs. 21%). v}
ot FFHEAAL CTollA 2454 2 (5%), 365 39
(8%), 4854 8H(21%)o1A ekt WAde] AJ7|H wlo]
B2 Fohgdo] wA A7|a tiRE 2 o] %ol ALTY 4
Sebe QI A 7ede] osks Bk 4 Qled), oW
Aol A= Bl CollA] wholel s Eatdldo] Ve ont
drug related mutation®] A7]A] ¢Skl ALT S7IE $l3ich
vlol#] s Euko] PRlo R o] 58, AES &5
= gl opF] w1 ok Eqdule] 7heASs A &
UAt 485 Bt A =9 A4 C E, L Bl
A douhA] ¢Sk clevudine 48F X EollA WA Ve
Al ¢kkel. Euh CEoll4] HBV DNA Zra=go] 36-485F)
of] Fo]5aL ¢) o = Z(Table 2, Fig. 2) clevudine F2Fo| 485

oo

ol A7ZF ALk WAEH 1 A E3td 4ol
7Fs8 = Qirk Clevudines 717 A3 v B2 =g|o}
DNA A2} 2+ 91+ DNA polymeraseS 2 Als}7] ol Foll
Ao g nEFEelol DNAE IZAA SsIAAE &
HkgE T8-S fdhtls B3t glglel” o] el
A clevudine FoF 485 Aol At e 27|71 5 B0 <=
o= ERPIAL CK 5B 437t 30l ol skabt 19
256%) RN, =5 P FHo] gl 5 FH3 CK
&84 A3t 3ul o) AL 198(2.56%) A ek B
oAl Tk 247 ¥ I CKEk BASE A X8 48
FA) 1717w kRl A clevudine lamivudineol] B]}o]
frelslAl HBV DNA H 3 ZHago] 733 (p<0.001)
74¥ FAFA S 98174 HBV DNA H 7H4ag9
2o] 2 H9irh(p=0.036). 221} o|H ool 4] lamivudineol]
Hlste] clevudine®] vlolE] s It o ZehH
AR B2 Skl A TS FElskA] UE g the
<0.001 vs. p=0.036). wzhA W BY TrAZkAellA o
ghitol A9t wp AR MRS K7 Aol
clevudines AH&3= Zlo] F2lck HBeAg 44 wHA BY
7+ed 3A}FEolA] clevudine®] 485 %X & ¥ ¥+ lamivudine
7 vlasle] 73t gutole s AFE Holw entecavir?t
frelgk xpol= gk wedk A Bl §Akg-o] wlkrt Yot
entecavir?} 37| WHA BY 7Hd3ixle] dulolel A2 A 1
Zp X gAZ ey, ey QoA FoF 485 o]
WS BAgS EYrk o/l A 33 AFEA] H
Zhgolu 35 wlwelylole AT Ao geEhE
o] gow FH7|7ro] gt whebA] A7|7ke] XA, F
o] &% A4, WA B 7} Fakgol gtk vyt A7t A
LA o o]Foxof & Zlo g A7H et Rl ol A
ol A vt dA] 77w A} e 7kskAte] gebEo] =2
BE olof thsl gnfoleii oFA|S] Aol thsle] A7
| At o3 Zlow A7

o X

E

2 o

=& 4] BY 7HdgAollA clevudine X 55 3AIE
3 7 gutolH s B YSH Ak ofH AT
Z 73go] gle A BY 7HedskAtoll A clevudine (C)
E3 7L entecavir (E) ¥ lamivudine (L)I} W]z s}o]
do g FAs) Kzl slgict AN & Hi: Solt
Hdol] Hhsled 22X 82 clevudine, entecavir, lamivu-
dine%: 717} S84 HBeAg 94 WA BY 0424 1467
< ez 3t FAEY CH(39%), E-(397), Li(68
o

ok
2



w58k ©] 321 HBeAg %A "HA BY

oh A& vt B4 X & oAl upelei s g
HBV DNA 7h&, A3keh] whg-o 24 ALTS] 443},
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