The Korean Journal of Hepatology 2009; 15: 179 - 192
DOI: 10.3350/kihep.2009.15.2.179

=1 Ax

R B RlA gk A X 8730l Sl shAlket

eheta o) jelst wshataal, ool e et o shee vsekaal,
A eeka o) sjelst wshataal, Saojata o) shde ohehaal’

( 4bstract )

Long-term clevudine therapy
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Backgrounds/Aims: Clevudine is an effective antiviral nucleoside analogue, but there are few data
regarding its long-term effects, resistance, and safety. The aim of this study was to evaluate the long—term
clinical efficacy of clevudine over a 1-year treatment period in nucleos(t)ide—naive and lamivudine-experienced
chronic hepatitis B patients. Methods: Nucleos(t)ide-naive (group A, n=196) and lamivudine-experienced
(serum hepatitis B virus, HBV DNA >2,000 copies/mL without resistant mutants at the start of clevudine
therapy, group B, n=75) patients were included in this study. Basic clinical characteristics including age, sex,
the presence of cirrhosis, laboratory data, and hepatitis B surface antigen (HBeAg) positivity were similar
between the two groups. Pretreatment serum levels of HBV DNA were 7.4 and 6.6 logiy copies/mL (P<0.001).
The mean treatment duration was 8 months for both groups (range for group A: 3-21 months; range for group
B: 3-20 months). Genotypic analysis for resistant mutations in the reverse transcriptase of HBV was
performed after viral breakthrough. Results: After 1 year of therapy, 75.0% and 51.9% of groups A and B,
respectively, had HBV DNA levels of <2000 copies/mL (P=0.032), and HBeAg seroconversion rates were
16.9% and 16.7%, respectively. The rates of viral breakthrough at 1 year were 10.0% (8/80) and 44.4% (12/27),
respectively (2<0.001). Proven sites of mutation of HBV DNA polymerase in naive patients were, for example,
L&0L, L180M, Al1R1V/T, M204I and V2071. Ten patients complained of prominent fatigue and revealed elevated
serum levels of aspartate aminotransferase (AST) and creatine phosphokinase (CPK). Two of these patients
presented with severe myopathy from which they recovered completely after quitting clevudine. Conclusions:
Clevudine is one of the recommended first-line medicines for the treatment of chronic hepatitis B, but it is not
free from resistance, particularly in patients with a history of previous lamivudine treatment, but also in naive
patients. Clevudine should be avoided in previously lamivudine-exposed patients. In addition, reelevation of
serum AST and CPK levels is not a rare occurrence, and close observation and follow-up tests are essential.
(Korean J Hepatol 2009;15:179-192)
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Table 1. Baseline clinical characteristics of enrolled patients

Nucleos(t)ide-naive LAM-experienced Pvalue
(n=196) (n=75)
Clinical data
Age (range), years 457+11.8 (19-80) 42.8+11.6 (18-64) 0.067
Gender (male), n (%) 124 (63.3) 57 (76.0) 0.318*
Liver status, n (%)
No cirrhosis 146 (74.5) 56 (74.7) 0611*
Cirrhosis 50 (25.5) 19 (25.3)
C-P class A/B/C 34/12/4 13/6/0
Laboratory data
AST, IU/L 113.3+117.7 115.2+151.5 0.911
ALT, IU/L 152.9+169.8 173.9+231.3 0.413
<2xULN, n (%) 63 (32.1) 33 (44.0)
2-4.9xULN, n (%) 92 (46.9) 18 (24.0) 0.003
>5xULN, n (%) 41 (20.9) 24 (32.0)
Total bilirubin, mg/dL 1.2£16 1.3£14 0.761
Albumin, g/dL 4.2+0.6 4.4+0.6 0.832
Platelet, x10%/uL 1835£72.2 187.2+736 0.704
PT, INR 1.1£0.3 1.0+£0.2 0.293
Virological data
HBeAg, n (%)
positive 128 (65.3) 45 (60.0) 0.475*
negative 65 (33.2) 28 (37.3)
NA 3 (1.5) 2 (2.7
HBV DNA, logio copies/mL 7.4+1.2 6.6+1.3 <0.001
Duration of follow-up, months 7.9+5.1 (3-21) 8.0+4.5 (3-20) 0.832
> 12 months, n (%) 80 (40.8) 27 (38.6)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; C-P, Child-Pugh; PT, prothrombin time; INR,
international normalized ratio; NA, not available; LAM, lamivudine; ULN, upper limit of normal.

The values were expressed as meantstandard deviation or number (%5).

*P-values were obtained by chi-square test.

SRS, B R AR Aol Sl fAbs 7F A 1d ool IEHE A nE e A, Fhl
&l vfele) = Eatdde AT ¥4 HBV DNA - ol o]9]e] th2 gupojef A Aas e 4,
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Clevudine
(n=339)

15t Exclusion

1. Compliance = 80% (n=20)

n=299

2 ADV or ETV-experienced (n=5)
3. HBV DNA < 2,000 copies/mL(n=14)

‘ Nucleos(t)ide-naive (n=218) ‘

‘ LAM-experienced (n=81) ‘

2nd Exclusion

Nucleos(t)ide-naive (n=196) ‘

LAM-experienced (n=75) ‘

Figure 1. Schematic diagram of enrolled patients. ADV, adefovir dipivoxil; ETV, ente-
cavir, HCC, hepatocellular carcinoma; LAM, lamivudine.
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Figure 2. HBV DNA decrement after 0, 3, 6, and 12
months of clevudine treatment in nucleos(t)ide-naive and
lamivudine-exposed patients. The differences are signi—
ficant (as assessed using repeated-measures analysis of
variance of general linear models).
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Table 2. Therapeutic outcomes of nucleos(t)ide-naive patients and lamivudine- experienced patients

Nucleos(t)ide-Naive

LAM-experienced

(n=196) (n=75) P-value

HBV DNA negativity, % (n)

Month 3 54.5 (104/191) 42.9 (30/70) 0.064

Month 6 69.6 (110/158) 56.7 (38/67) 0.062

Month 12 75.0 (60/80) 51.9 (14/27) 0.032
ALT normalization, % (n)

Month 3 93.3 (182/195) 98.6 (73/74) 0.080

Month 6 98.1 (156/159) 94.1 (64/68) 0.111

Month 12 87.5 (70/80) 63.0 (17/27) 0.011
HBe Ag loss, % (n)

Month 3 11.6 (14/121) 11.1 (5/45) 0.934

Month 6 25.7 (26/101) 19.0 (8/42) 0.392

Month 12 30.5 (18/59) 33.3 (6/18) 0.821
HBe Ag/Ab seroconversion

Month 12 16.9 (10/59) 16.7 (3/18) 0.978
Virological non-response, % (n) 1.0 (2/196) 6.7 (5/75) 0.009
Viral breakthrough, % (n)

total during follow—up 14.8 (29/196) 38.7 (29/75)

<Month 6 1.3 (2/158) 6.0 (4/67) <0.001

<Month 12 10.0 (8/80) 44.4 (12/27) <0.001

ALT, alanine aminotransferase; HBV, hepatitis B virus; LAM, lamivudine.

P-values were obtained by chi-square test.

logiocopies/mL$ 3L, 2] F-d A3 75dol A=
7}z 25, 2.8, 24 logicopies/mL=  Z 3| Faol| A
g vlolel 2wkl A A=V AASATHPL
0.00D) (2% 2).

HBV DNA &44(<2,000 copies/mL)& 2X &
ol A 3704, 670 1270 A ZH7E 54.5%(104/
191), 69. 6%110/158) 75.0%(60/80) % a2, 2hn|H-d
Aol e 22 42.9%(30/70), 56.7%(38/67),
51.9%(14/27) & ZAEoll A 1271€ 4 HBV DNA
SAEo] fFoshAl E=ATHP=0.032)(3E 2, 19 3A).

3. €8 ALTRIQ Hats

AR 93 ALTA A33ke2 3704, 671
o, 1270 Z7F 93.3%(182/195), 98.1%6(156/
159), 87.5%(70/80)%AaL, hvlH-el Aol M=

98.6%6(73/74), 94.1%6(64/68), 63.0%(17/27) %2 ZXA]
oA 12704 ALT A33heo] folst =
RATHP=0.01D(3E 2, L9 3B).

4. HBeAg ST 3 S3Mst

HBeAg %49 A& X g+ 1289, ghr) 3
o A 457l olE Tkl 37H%, 6714,
127144 HBeAg =d&2 ZAEwolA 717t
11.6%6(14/121), 25.7%(26/101), 30.5%6(18/59) 1L,
g d Aol A ZhzE 11.1%(5/45), 19.0%6(8/
42), 33.3%(6/18) %2 F+ T 3Foll #-2]3t 2}o] 7} §isd
g1271€2 4 P=0.821). 1271 €4 anti-HBeZ2] &
HATEE A ETAA 16.9%(10/59), 2]Fd
Aol A 16.7%(3/18) = 7 - Tkl 2Fe] 7} gl
tHP=0.978)(}& 2).
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Figure 3. (A) Rates of HBV DNA negativity and (B) ALT normalization during clevudine treatment. At 12 months
following initiation of clevudine treatment, differences between the two groups are statistically significant (chi-square test,

P=0.032 and 0.011 for A and B, respectively).

Table 3. Mutational patterns in reverse transcriptase of HBV DNA polymerase gene after

clevudine therapy in naive and lamivudine-experienced chronic hepatitis B patients

Nucleos(t)ide-Naive

LAM-experienced

(n=14) (n=15)
Duration of therapy, month 13.3 (6-21) 10.6 (6-17)
Al81V 1 0
Al81T 1 1
M2041 7 4
LI0I+M2041 2 1
L180M+M2041 1 7
L180M+T1845+M2041 1 0
M2041V2071 1 1
LS0I+M2041+V214A+P237H 0 1

LAM, lamivudine.

Mutational pattern was investigated by using direct sequencing or PCR-RFLP assay.
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slo] FAUAES 6714, 12704 212 6.0%(4/
67), 44.4%(12/271) = A 5 vl3) FlstA =
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Table 4. Therapeutic outcomes in lamivudine-experienced patients according to the period of lamivudine use

Past experience (n=37) Present experience (n=38) P-value
LAM duration, mo 18.8£14.9 14.6£15.7 0.242
LAM-CLV interval, mo 26.2+21.4 0 <0.001
Baseline HBV DNA, logio copies/mL 7.1%1.1 6.1+14 0.001
Pre-CLV YMDD mutation, n (%)
Negative 11/11 19/19 1.000
NA 19
Virologic responses
HBV DNA negative, % (n)
month 6 63.6 (21/33) 471 (16/34) 0.215*
month 12 58.3 (7/12) 46.7 (7/15) 0.391%
Viral BT
month 6, % (n) 3.0 (1/33) 8.8 (3/34) 0.536
month 12, % (n) 50.0 (6/12) 40.0 (6/15) 0.762*
Nonresponse, % 8.1 (3/37) 105 (4/38) 1.000
ALT normalization
month 6 939 (31/33) 97.1 (33/34) 0.537*
month 12 75.0 (9/12) 53.3 (8/15) 0.131%
Duration of follow-up, months 8.214.8 8.0t4.4 0.860
>12 months, % (n) 32.4 (12/37) 395 (15/38) 0.779

ALT, alanine aminotransferase; BT, breakthrough; CLV, clevudine; HBV, hepatitis B virus; LAM, lamivudine; NA,
not available, YMDD, Tyrosine-Methionine-Aspartate—Aspartate.

*P-value were obtained by chi-square test

Lamivudine-experienced (n=75)

Nucleos(t)ide-naive (n=198)

i

0.4+ 44.4%

6.0%

Cumulative rate of viral breakthrough

Log rank P<0.001

TT13%:
T I T
0.0 6.0 120 18.0 240

Elapsedtime, months

Figure 4. Cumulative rates of viral breakthrough (Kaplan—
Meier plot). Differences between the two groups are
statistically significant (log rank test, <0.001).
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Table 5. Adverse effects of clevudine treatment

n=339
Gastrointestinal disturbance 6 (1.8)
Upper respiratory symptoms 2 (0.6)
Muscle-related 10 (2.9)
Rash 1 (0.3)
Palpitation 1 (0.3)
Thrombocytopenia 1 (0.3)
Otalgia 1 (0.3)
Impotence 1 (0.3)
Weight loss 1 (0.3)
AST increased 29/226 (12.8)
Blood CPK increased 7/70 (10.0)

The values were presented with number (%) of pat-
ients.

AST, aspartate aminotransferase; CPK, creatine pho-—
sphokinase.
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