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The Efficacy of Adefovir Dipivoxil
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—— Abstract

Backgrounds/Aims : Adefovir dipivoxil(ADV) has been shown to be effective against lamivudine resistant strain of
hepatitis B virus. But continuation of lamivudine therapy or switching to Adefovir dipivoxil in patients with viral
breakthrough after long term lamivudine therapy are controversial. To find efficacy of adefovir dipivoxil, we
retrospectively assessed clinical course after lamivudine resistance in patients who changed adefovir dipivoxil and
continued lamivudine therapy.

Methods : 58 patients with lamivudine resistant HBV mutants after at least 6 months of lamivudine treatment were
included in this study. 24 of the 58 patients were treated with ADV and rest of them were continued the lamivudine
therapy after lamivudine resistance. The continuous lamivudine treatment group (n=34) was divided into two groups
according to ALT count (ALT=40, n=19 vs ALT<40, n=16) The clinical course and the biochemical and virological
response of the switching adefovir group were compared with those of continuing lamivudine group. HBV genotypes
and YMDD mutation site was anaylzed by TRUGENE HBV Genotyping.

Results : At twelve months, the levels of median serum HBV DNA and ALT was decreased and albumin was improved
significantly(P<0.01) in adefovir switching group compared with lamivudine sustained group, especially ALT was
elevated more than 40. There is no significant differences between adefovir switching group and lamivudine sustained
group (ALT<40, n=15). This study showed that adefovir dipivoxil reduces HBV replication and improves not only
biochemical markers of disease activity, but also liver function. HBV genotypes of 58 patients were all C and
rtM2041/V mutant was the most common.

Conclusion : This study provides an evidence that adefovir dipivoxil can be effective in the treatment of
lamivudine-resistant HBV mutants, especially ALT elevated.
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2. THAELAH NS (Polymerase chain reaction, PCR) 3

71 A 4

QIAmp DNA Blood Mini Kit (QIAGEN Inc., CA, USA)
E AHgEte] 32 Yo RHEIDNAZS B T
TRUGENE HBV Genotyping Kit (BAYER HEALTH
CARE, USA)E AHgste] SdELAMNIE O R SE3t
Atk H71 AL £AS 9% 7% DNAE TRUGENE
HBV Genotyping Kit Woll 2+ HBV PCR Primer-dNTP
Mix AJIA S o] &35, SHELAAREY TFS
27 uLolAdth ¥k&ole HBV PCR Nuclease-free Water
9.0 ul, HBV PCR Primer-dNTP Mix 4.4 pL, HBV PCR
Buffer 2.8 pL, HBV DMSO 2.8 ulL, HBV Ammonium
Sulfate 2.8 pL, HBV PCR Enzyme 0.3 puL % DNA
template 5 ulo]Th =T EAHLS GeneAmP PCR
System 9700 (Applied-biosystems, Foster City, CA, USA)
< ol 0}04 94 ° CollA 3 &7k AW vk —r94 C
oA 30 &, 60 ° CollA] 30 &, 72 ° CollA 1 & 15 =4
353] Wk A|Zom, mpAeto 2 72 ° CollA v‘i'— a7
SR SEEAAMUES-2] 222 2% agarose gelol] A
22 60° C, 92,000V, #elA 58 50 % AEH 7+
305 = mzoi 70T7J Alggariem, eF 290 bp

5—‘-“11_ Ay —8— CLIP™ Bi-directional Sequencing ZA}

© =2 Trugen Long read tower Analyzer (BAYER
HEALTH CARE, USA)E ©]-&3te] 9471 A1 24 wh-g
2 A& st )t vke-e HBV CLIP Nuclease-free Water
12.3 uL, HBV CLIP Buffer 5.8 ul,, HBV CLIP Enzyme 2.9
uL, HBV A CLIP Mix 7 uL, HBV C CLIP Mix 7 uL, HBV
G CLIP Mix 7 pL, HBV T CLIP Mix 7 uL, ¥ HBV Stop
Loading Dye 12 ul. & Zes}H 94 ° Cell 3 7+ 4 W7
HES- 3 04 ° CollA] 30 %, 50 ° CollA] 30 &, 70 ° Coll
A 1R 3022 308 HRSAZ o, W]—X]m'oi gor=x
A 3EZE AAIF T BEgo]l 2 & PCR b2 A
SHA] &2 A2 A 7|9FS 7A] Trugen Long read tower
Analyzer (BAYER HEALTH CARE, USA)el| ¥o] $97]
M Eg EA ke HBVE| A3 Sdwe] WA o

g SRS el
A3

A= SPSS B B4 LR Aol 4 2
7+e] Tvt_"@.% student's t-test ¢} chi-square testZ ©]-8-5}53

L W3 8A] 54 (Table 1)

Y A F 58 5 ERbe 421, Ab= 1690l
3L, R WA 3§ ol 2Rjo] 2 Fofsh Sak=
249, 2R HS X EHH o8 Fokgl Skxb= 349 o]
o} vlole & E3 AN BA] ofrl| ZH|o| & AME-SE F£3}
R RS A &2 07 ARE-gE o Alolo] o] d 4 A
H|, €% HBV DNAX] ¥ F 271 29 {28 2t
ol A=A ket ALT (220942679 IU/L vs
78.0£130.7 IU/L, P=0.022)9} AST (206.4+261.6 TU/L vs
69.7+89.7, P=0.021)& o}t EH]o] S A3 oA
oAl =, T (38+0.6 g/dL vs 42+0.3 g/dL,
P value=0.008)2 2}r]H S R &A 02 AR5l of| A
FelstAl =AU (B D). 259 27144 549 F 509
(2.6%)0] W 8% 2718 AN 13 B 55 F
gk ZhQke] Sl SR U A 4%S ARl e,
ol Afold-2 WALA kATt

Table 1. Baseline Characteristics between Adefovir changed
group and Lamivudine sustained group with Lamivudine
Resistance

Adefovir Lamivudine
Characteristics changed group sustained group P-value
(n=24) (n=34)
Age (yrs) 46.0£9.5 46.4+10.5 NS(0.87)
Sex (M/F) 1717 25/9 NS(1.0)
serum ALT (IU/L) 220942679  78.0+£130.7 0.022
serum AST (IU/L) 206542617  69.7+89.7 0.021
HBV DNA (pg/mL) 3228414688  174.7+409.5 NS(0.207)
Albumin (g/dL) 38£0.6 42403 0.008
Bilirubin (mg/dL) 1.9£238 09+03 NS(0.052)
UsSG &4 NS(0.178)
DHCD (n) 20 (83.3%) 30 (88.2%)
LC (n) 2 (8.3%) 3 (8.8%)
Ascites (n) 1 (4.2%) 0
HCC (n) 1 (4.2%) 1 (2.9%)

ALT; alanine aminotransferase, AST; aspartate aminotransferase,
DHCD; diffuse hepatocellular disease, LC; liver cirrhosis, HCC;
hepatocellular carcinoma

2. | Ed W A S ALT X)) wg 73 v
9 A& 54 (Table 2)
Y A& RS oA FolRd g Ay
Al ALTE 7]29.2 ALT7} 40 IU/L ©]7391 3AHn=19
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Table 2. Comparison of Clinical and Laboratory Parameters
between ALT=40 group and ALT<40 group in Lamivudin
sustatined patients

Lamivudine sustained group

Characteristics ALT=40(n=19) ALT<40 (i=15) P-value
Baseline

Age (yrs) 456192 476%12.3 NS(0.587)
Sex (M/F) 16/3 9/6 NS(0.139)
serum ALT (IU/L) 121941634  224+70 0.025
serum AST (IU/L) 94.1£114.6 38.8+15.9 NS(0.051)
HBV DNA (pg/mL) 150.2£263.5 2006.1£551.5 NS(0.699)
Serum albumin (g/dL) 4.2+03 42+0.3 NS(0.831)
Serum bilirubin (mg/dL) 1.9£2.8 0.8£0.3 NS(0.3)

ALT; alanine aminotransferase, AST; aspartate aminotransferase

3. HBV DNA $% &4
Ho| & (Table 3)
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2 82} 589 9] HBV F-3AAE & 25 CEP ol o,
YA WA & oA = YMDD motif €] RT $¢] 204
olu] ;= Ak ] E] 2. W (Methionine)©] ©}o]2FAl(Isoleucine)
o

I el (Valine) ©. 2 X|3H8 o] 7} 584l 2= REoA
e ATk RT 9] 2049 HwlE] 2do] ofo] ARAIO R X]
ShE eM204l Wol7F 37¢(64%), WwEow X3k
rtM204V o] 7} 214(36%) R, 494 (84%) 4] RT
9 180¥H ofw|:=AF BAl(Leucine) o] WE| QWO E X
3hEl rtL18OM Wol7h Fukxo] #AFUTE o]
rtV173L7F REE o 7} 24, rtV2071 Wo| 7} EA) 8k o 7}
Z} 193 AZE QL) ofu Eu]o] T3 2hu)F-d X

Table 3. The rate and pattern of mutation in YMDD motif
of HBV polymerase gene between adefovir changing group
with lamivudine sustained group (P>0.05)

N(%)
Adefovir Lamivudine Total
changed group sustained group N(%)
(n=24) (n=34)
YMDD mutation site
L180M/ M2041 10(41.6%) 16(47.1%) 26(44.8%)
L18OM/ M204V 11(45.8%) 10(29.4%) 21(36.2%)
M2041 1(4.2%) 7(20.6%) 8(13.8%)
L180M/ M204I/V173L 0 1(2.9%) 1(1.7%)
L180OM/ M2041/V207T  1(4.2%) 0 1(1.7%)
M2041/V173L 1(4.2%) 0 1(1.7%)
Total 24(100%) 34(100%) 58

L180M; Leucine—Methionine, M2041/V; Methionine—
Isoleucine/Valine ,V173L/I; Valine— Leucine/Isoleucine

o WA v BE M

ZHAtol| Ao ofd|xEnloje] g &

B

&< Atolol] YMDD motif ¥o] g @] §-2]gh xfol= W
A kott} (P>0.035).

4. ZulRd W 44 F olv| x| X 5o wE 35
7, vlo]2|&F X ¥ o] W3} (Table 4), (Fig. 1), (Fig. 2)
| g A o] 5 ofd| EH|o] 2 uHte] X F 3t

3} e R dS A& 0" A3 o] X5 $ s}

&4, wtoly 24 FES A5 127HDA) HlaLstiT) A

F 12714A g3 AST 2 & dg|F4] X5 F23k i

312 HolA ¥y, A ALT HIFghe ot EH|ojE

ARE-SE oA Bhu| RS X EHH 0 7 ARE-gE ol H]a|

FoleA T 254+11.0 TU/L vs 464+37.7 UL,

P<0.05). @3 HBV DNA &7}9] HHZEe oful| ZH]o] =

ARE-gE oA Bl S A& ARE-gE ol HlEke]

A ZHAE QLM (006402 pg/mL vs 282.3+479.8

pg/mL, P<0.05), &FH1E oft| ZH|o]E A5k ol A

g R A& ARGl Bl folsAl SR ATE

(44404 g/dL vs 42+0.3g/dL, P<0.05).

Table 4. Comparison with Clinical Parameters between
adefovir changed group and Lamivudine sustained group at
12 months after Lamivudine resistance

Adefovir Lamivudine

changed group sustained group P-value

(n=24) (n=34)
At 12 months
serum ALT (IU/L) 254+£11.0 46.4%37.7 0.004
serum AST (IU/L) 4124398 53.9+£38.1 NS(0.251)
HBV DNA (pg/mL) 0.06£0.2 282.3+£479.8  0.003
Serum albumin (g/dL) 44404 42+03 0.505
Serum bilirubin (mg/dL) 1.0£0.5 0.8+0.3 NS

ALT; alanine aminotransferase, AST; aspartate aminotransferase

/L —a— Adefovir
250 [

200
150
100
46.3
50 F T Neo. ... SR RS A
26.9 25.3
0 months
0 3 9 12

Fig. 1 Comparison of mean ALT between adefovir changed
group and Lamivudine sustained group after viral
breakthrough

,39,



st x| #1234 23, 2008

—— Adefovir

—= -Lamivudine
/F 432 9
\
~
= 282.3
231 0.06
] 12

Fig. 2 Comparison of mean HBV DNA between adefovir
changed group and Lamivudine sustained group after viral
breakthrough
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2| YA @A) 3 ooju| Hjo] A7 127]1€A &
A ALT Hagd PrHd e A&H o= 5435 &+ 5
g WA whl gA] ALT7} 40 TU/L ©]23¢1 2o 1]
st ol e HIFOUH254+£11.0 IUL vs
36.0£25.0IU/L, P<0.05), 2tv]FH g A BA] ALT
7140 TU/L P91 -3 Bl A] 2] $ st 32X
orotth &3 HBV DNA 97} HAZES ol XH|o]&
ARESE oA e R dS A &EH o7 BEg o T g
m) 5 WA 2 A ALTZF 40 TU/L o)Al 23 H]a
39S W= FoshA S-S B TH0.06£0.2 pg/mL vs
200.54377.8 pg/mL, P<0.05) ZLeju}, 2pu]idl A o
A BA] ALTZF 40 TU/L m]wkel 323} H] A] 127045
% HBV DNA H3te] o) gh vishes A=A o4sk
o X3 127094 GEue ol A wa) g
ALT7} 40 TU/L o]’3Q1 «+3} BlaL 311E w = ofu| 3]
& AREEE o] fFesHAl E=A A HIJSH
(44404 g/dL vs 42402 g/dL, P<0.03), 21| F-¢ YA
WA Al ALTZF 40 TU/L mIRR1 3} Bl wA] f-o) gk ¥
sh= A ek

o}d| ¥

6. olE| XH|o] B2 AT HF L AL
ofd|ZH]o] FofA] HA} 04l TE, B, FEF, A
=4 2 ARMANES T 22 Fago] #aEkE o = ¢l
Atk
I F
|2 A HES] HA A Fo B FAg0] &
He Bkt v B 7HE o] A5l £3] AMS-E = of
So|u, A7|7F FojA] YMDD ¥olol| &3k gl Ryl
/3 vlolgize] FHL gu|Rd X5 & o7t HaL
ATk P g Rd YA vl 2HeL 1d F
16-32%, 233 3 38%, 39 & 53%, 49 T 66%= 59 &

69%7A] F7Ver

20043 ek 7+ 3| A wF sk Vé BRI A&
7te| =gl = ol 2l 2hv| e
d T 5 A3 & geid A
g F7t Z2 A Eh
ZFEfell tigk Sjake] 7t
o] A=) AA] o} hr| -
3 =Ae] A7} ol 9l

ghu| R YA §lo]F2 ol g o) vls| S o] wot
Ho| WAl & 33 ALTU HBV DNA ¥&7} @& A8

L 7Y ¥ulolgl A LA A L HBeAg 3
% Agho] dojupr| e shm Fo] Fek A] S50 et
o o] Al ErgstElA 7hdo] ofshE TFeAd o] Ao

B2 go)Rde] A% Felg Aty gkt Y 2
3 ko3
R T

ot

Table 5. Comparison with Clinical Parameters between adefovir changed group and Lamivudine sustained group (ALT=40 vs

ALT<40) at 12 months after Lamivudine resistance

Adefovir changed

Lamivudine sustained group (n=34) P-value

group (n=24) ALT=40 (n=19) ALT<40 (n=15) ALT=40 (n=19) ALT<40 (n=15)
At 12 months
serum ALT (IU/L) 254%11.0 5451443 36.0£25.0 0.011 NS(0.076)
serum AST (IU/L) 4121398 61.1£45.0 4481257 NS(0.154) NS(0.762)
HBV DNA (pg/mL) 0.06+0.2 3448154383 200.5+377.8 0.020 NS(0.080)
Serum albumin (g/dL) 44104 42+0.3 42102 0.040 NS(0.141)
Serum bilirubin (mg/dL) 1.0x0.5 0.9£0.3 0.8£0.3 NS(0.307) NS(0.219)

ALT; alanine aminotransferase, AST; aspartate aminotransferase
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A ALT7F 749 2n)f o]al ol A= 10%AE ¥H A
ge] sul o] AEEIAE ol M E 21%E EUTIAL B
3 st 2 AFelA e ofu|EH|o)] X8 Eﬂrﬁ
HBV DNA 2 ALTH 9] W32 v slon, A5
ALTR|7} &5 oft| 2H]o 9] X5 St H34d A
o 7re mgo g olgfsE © Ao w AzZtETh B A
A= ALTRIE 40 [U/L 7|50 Hwslg o), o
xujoo] a3E st A1 F A= ALTS A4S gk
< A7l Aaixe o B2 A7t 2Qasith

gl e WA F2 HBV XA 549 YMDD
motif W] RT H9] 204 o} =AF methionine©] isoleucine
o2 e A (rtM204], YIDD mutant) Z-&
2 X8 (rtM204V, YVDD mutant) H& 3 Ewo]d]
o% Aoz HA Ukt P Y B Ao Apgd
TRUGENE HBV Genotyping2 HBs Age] 4] 98 =
=3} sh= 10158 237HA ofn] =4t F-9]19F RT 791 €]
997-E 280W A ofr| =4t F-9]o ik A7) ME EAH
O 24 HBV FA2 e S92 Ala"e] Ao 2
Azl Aol EdAHole] X5 A EsA At
I e Aol Ak ol el AgellA M552V/1, BIC/F)
A M5350V/L, D& Al MS39V/I, E/GE oA M549V/1¢]
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