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The Effectiveness of Combination Therapy with Peginterferon «-2a
and Ribavirin in Chronic Hepatitis C

Yeon-Joo Kim, Young-Il Kim, Young-A Song, Nam-Cheol Jin, Sung-Ryoun Lim, Dae-Yeul Ryang,
Kyoung-Myeun Chung, Seon-Young Park, Chang-Hwan Park, Hyun-Soo Kim, Sung-Kyu Choi* and Jong-Sun Rew

Department of Internal Medicine, Chonnam National University Medical School,
Chonnam National University Research Institute of Medical Sciences, Gwangju, Korea

The purpose of this study was to evaluate the efficacy and safety of peginterferon alfa-2a plus ribavirin
therapy in patients with chronic hepatitis C in Gwangju-Jeonnam area. Eighty-four patients with detectable
HCV RNA were eligible for the study. Genotype-non-1 patients were treated with peginterferon alfa-2a 180
mcg/week plus ribavirin 800 mg/day for 24 weeks and genotype-1 patients were treated with peginterferon
alfa-2a 180 mcg/week plus ribavirin 1,000~1,200 mg/day for 48 weeks. The end of treatment virologic
response (ETVR), the sustained virologic response (SVR), the end of treatment of biochemical response
(ETBR), the sustained biochemical response (SBR) and the adverse events were analyzed. The overall
ETVR was 95.8%; 64.1% in genotype-1 group and 96.4% in genotype-non-1 group (p=0.56). The overall
SVR was 80.4%; 60.0% in genotype-1 group and 86.1% in non-1 group (p=0.087). The ETBR was 72.2%
and the SBR was 95.7%. In genotype-non-1, body mass index had independent effect on the SVR
(p=0.038). Eight patients (32.0%) in the genotype-1 group and 4 patients (6.8%) in the non-1 group
dropped out at the end of treatment, and 7 (8.3%) of 84 patients discontinued due to adverse events. This
study shows that combination therapy with peginterferon and ribavirin as an initial treatment for chronic
hepatitis C patients in this area is safe and effective as compared with Western and other reports; and
that the body mass index may be regarded as one of the significant factors influencing the SVR.

Keywords: Chronic hepatitis C; Peginterferon alfa-2a; Ribavirin; Sustained virologic response; Adverse
events
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HCV 349 o] e wia e 53 9 mie]
AR WF B IAEReRe) AL 2 Aol
A g CF 119e) BF AR AL Sl 57290

)2 (pegylated interferon) F 13] H3sl5ALe} glupaldd 7
T FEAE 7)E QEHE F 33 FA) vle] Foir) 2HA
& oz Am AR Ssiel U4 189 A
40~50%2] A& nlo)g]2 WkS-(sustained virologic response)
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lolgls WS Holm itk ey, AR ¢
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2004 7€5E 20079 10€704] Agdistay gl o
A3ke] anti-HCV7} 9FAdolHa HCV-RNAZF AZ9 1,
ojde] AHF S X3t Fgujolz A7 7|FHo| glo
WA HIRIEEED 2uplde] WS W IRE
oz 23 ATFE STk Wy A9 udeze
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2. 1. HCV &d& ¥ |EX

o
M

Anti-HCVE CMIA (chemi-luminescent-microparticle-
immunoassay) W0 & 7A}Ea, HCV RNA AA 7
A= RT-nested PCR (reverse transcriptase-nested poly-
merase chain reaction) Wlo 2 Az HAAlE= Real time
PCR (ABI 7300 real time system®™, USA) 2 7AA}5}%t).
HCV F4x38 E48 RFMP (restriction fragment mass
polymorphism) 22 o] &3}t

2. 2. 48 o

HCV #3438 1321 #AddAEs ¢ 180 mcgo] 1
QEH| 2 Uy}-2a (Pegasys™; F.Hoffmann-La Roche, Ltd.,
Basel, Switzerland)E F13] H3}FA st 1Y 1,000~
1,200 mee] e HESAES alo] 4857 Folal,
HI1E Sk 28 4] Ha8HE duk-2as guig
800 mg3} Wate] 2457 Fofsiqiey. 18 w3l 73

ol AR A2 1250] 8% HCV RNA 392A1E 3
o A5 A Yt vaste] 2ogl0 oIS FrsE 7

T+ 485 AgE AT HlE FrEAEe] Afds
12%4] 249 d% HCV RNA Ao Aaglo] 8s
2457 fABAT

2.3 %2 &3 Gy}

Uz NgaHe] #Ye N5 F5 245 §F dF HCV
RNA7} AZEA] 9= A& vlo]#) 2 ¥H-S(SVR, sustained
virologic response) 02 3I¥TE XF AlZ 1230 EF
HCV RNAZ} A& A A% vlwste] 2logl0 )3tz
H2HAY 8% HCV RNAZE AEHA g 2e 27
vlo]# 2 WES(EVR, early virologic response), -+&A+8 1
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H9) 45 AR B 4870, 189 B9 247
dZF HCV RNAZF A&HA &= A& A5 F&8 Holy
2~ Y- (ETVR, end of treatment virologic reponse) &2
Aol o A w49l Az
A dF ALT 271 Astee Ag $8 Aster v
ETBR, end of treatment biochemical response)¥} X3
25 43 ¥ 9% ALT 347} Aastae A% Askst
HFS-(SBR, sustained biochemical response) ©. & 3}iTh

A& vpolgf 2 whgol JFS v AAE THetatr] 9
ato] tid SAE FAAE wet A& niol2|s vk
99 BATH YA BE B Fo2 ol 4
714 HCV RNA F%, QA #addgsHE 4 a]ﬁ]-
wele) 8% gl dste] lasieic

A5 =5 Al

—

2. 4. MMM ot

HIJHHEY &3 2HL 33T AT, 4% fda
3, 84 ALT 4% 59 3748 A=d we dAHe=
A Rk Ao 53757 750/mm’ Rk,

HrEAE W §%S 135 megl® FEeilal, Ao
FFFE7F 500/mm’ o2 ZA2HS W) TS FAGGL
o, A 321471 1,000/mm’ ooz 3831 50%]
SO T FAE ] ARSI SFTFE AS BEA
ot d4% —r7]- 50,000/mm’ ~ 30,000/mm’ 0.8 7}A23

) 29EEH2S 50% 7HEsr.oH, 30,000/mm’ BTkl
T+ 5 FA o}%lﬁ} FoAZS AU T o
& 24| o]2A 3 o) hikg-olu} Adte] S| AY A
A5 oA ] o RAsAY dAH R TS
o Rty X5 doﬂ Hlg] g3 ALTA] 9] A<5o] A&

:ﬂ:
[‘Z: oo o

1a
1aib 1(4%)

3a
1 (1.7%)\A

1b
23 (92%)

Genotype 1 (n=25)

2 /
9 (15.3%) 3

2alc
44 (74.6%)

Genotype non-1 (n=59)

£ A% YAos RA3E 0% 2Rgen, §39
WA ALT 2] 4%0] AHAL W T4 27}

RAY FAT B B3l FoRe FAs
gy &8 2H e ATt 10 g/dl v)ykoZ 7ha
3 gakS dAF o g 7hsla, 8 g/dl wwto g 7hast
W Fore FAS. P FoRe FAR DA 2
o e 27 77 B9 HIQEHE gy afos _F,Tiol:
& A%siga, W] HEEY AL ARclsi

Apde AR A, AR F 1~4%F 71202 F7

9} 2715 AAKE ST, BAE oRE wket 1
A N5ANE 28 A 28A-d =439k

EA 42 SPSS version 15.08 o831tk A& Wt
< A%E I F A&E wY] HIHS H]ilé]— ] -,4—&]]

paired sample t-testE

R U e

2~ vRe3to] AHRAE Hrslr] Yaf Fisher's exact test$}:

Pearson chi-squareS /\}Q—é}ﬁli}. p3E 0.05 o]3}Ql A%
g $AReR obigle AoE 3tk

L

Z _TI_I.

=
1. g 28X o 24

AA o} B4 84 F FAAE 18 2549, H1ge
500l 7 FAAE ] ofge 1A 1b7} 92.0%
(23%) o5 714 Bokowr, 1agt labzt 22} 4.0% (198) A

2a
(5.1%)

Fig. 1. Hepatitis C genotypes of
patients,
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AAF 9 112 B CE ZrHollA maolew 2nt 2ldH|2l HeteH 75

o, HIIEME 2a/c7} 74.6% (4478) &2 7P Bk, H18 Sajoll HF AHLS 49.74], YUulE= 1.4 @ 10]9)
230] 153% (9%), 2a 5.1% (39), 2b 3.4% (2%), 3a o A= 4017} 41.2% (14/34), A= 50uﬂ7} 40.0%
1.7% (19)AthFig. 1). (10/25) 4k

A8 T8 A7 #F 7Fssad S /A 1 AAAFAGFE FHAE 18014 25.944.1 kg/m’Z Hl1
o] AL 109, H139 AL 369o|Ynt 1299 3|1 &9 24.13.0 kg/m’ B} EYTHp=0.031). 4 ALT 4
g 8%, HIlE 4%)7t @] A ggES 14.3% e 1304 149.0+146.0 U/L, HI18el|A 165.1+218.0

(12/84)gom, 423 184 32% (8/25)2 H|1E9] ULZ & & 7Hl zol7} gislemn, HCV RNA F&&
6.8% (4/59) Bt} 9UA =UtHp=0.005). 7H(13: 4 ol A 1.9i3.9X106 [U/ml ((89): 1,321 —15.3x10° IU/ml)
o, H13: 3%)S X8 kB 3t BRgow 14(1%) gom H1&A 1.1+2.3x10° IU/ml (Y 1620—14.4

& Z7] ulolg]zukgo] glojA, 4% (13: 39, ¥l1E: 19) x10° [U/mD) 2 o7} IATh 1 9 B, 8t #,
o A AFo| x| gopr = X]E =8 % 67} AST (aspartate ammotransferase), ALP (alkaline pho-
2 Yol 37 o] 2vhe A9/t 6W(18: 29, ¥18: 4 sphatase), & WA, GRT X0 glolA] R
rg) o]l o.H, —ir’ﬁ] T F9 A= 20%(1%: 57, HIE: 0 on e Z}O]*‘E giith(Table 1).

I 2. Hol2iA o M3t BIS
2599] HRAY 18 BAA BT AR 4774, HY

HE 1.8 : 19]lom, Pal= 307} 50.0% (8/16), <A} A& A 3 1237 AR 7] blo] 2 vke-2 139
<= 50ti7} 66.7% (6/9)2 71 w2t 5979 FRAE A 94.1% (16/17), ¥11&IA 96.9% (31/32) Ath(Fig. 2).

84 patient enrolled
Genotype 1 (n=25) Genotype non-1 (n=59)

*Stop of treatment (n=4) . ~
Adverse event (n=3) St:é) of treatment (352)
Loss of follow-up (n=1) N VefsefTEV\?lgt (n_—2 )

“No test of EVR (n=4) J o test of EVR (n=25)

EVR 94.1% EVR 96.9%
(16/17) (31/32)
"Stop of treatment (n=4) *Stop of treatment (n=2)
Zg EVR (n=1)t =1 Adverse event (n=1)
verse event (n=1) Loss of follow-up (n=1)
Loss of follow-up (n=2)

ETVR 94.1% ETVR 96.4%
(16/17) (53/55)
early virologic response; ETVR, end

*Loss of follow-up (n=2) :Iézsséz:]fog?\;\&lfgw(l=4)
*On going of follow-up (n=5) 9 g(n-15) P
of treatment virologic response;

SVR 60% SVR 86.1% SVR, sustained virologic response;
(6/10) (31/36) n, number.

Fig. 2, Patient flow diagram, EVR,
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B0

2 ulolg 2 WS 95.8%=, FAAE 1304
A3 179 F 16O 2 94.1%30m, H1FH A
k23l 559 F 5380 96.4%0]a & T 71

A& vlo]2] 2Rk ]

RO
i

(

ru
T

5
1= f1tH(p=0.56). i3
TE 5 o703 2 Bl ThsetAd 46704 37

o 80.4%Fom, §A43 180 e 109 F 6Hoz
60.0%, Hl1JME 36 = 31HoZ 86.1%P o} 54
Aoz o3tk Aol= UK p=0.087) (Fig. 3).

A8 F8 A} S 72.2%=, FAAE 1360A
58.8% (10/17), ¥113 76.4% (42/55)Q4.0H, x|& A5}t

4 fu lo
=
of o
rir
lﬂ
[}

Table 1, Baseline characteristics of patients according to hepatitis
C virus genotype

Genotype 1 Genotype

(n=25)  non-1 (n=59) p-value

Age (years, mean+SD) 4771106
Sex (male/female) 16/9 34/25
Body mass index

497+105 0.439*
05861

kg/m’. mean+SD) 259+4 1 241+30 0031*
HCV RNA .
10° 1/, mean<SD) 19439 11+23 0308
Diabetes mellitus (%) 3 (13%) 9 (16.4%) 107
Hypertension (%) 4 (174%) 8 (145%) 07417
AST (U/L) 1046+648 1105+1103 0.806
ALT (UL) 149.0+1460 1651+218.0 0737
ALP (U/L) 886+281 942+416 0539
T-bilirubin (mg/dl) 09+04 08+04 0549
Albumin (g/dl) 43404 43+07 0854

SD, standard deviation; n, number; *, Paired sample t-test; T,
Pearson chi-square test; *, Fisher's exact test; AST, aspartate
aminotransferase; ALT, aspartate aminotransferase; ALP, alkaline

phosphatase

100 Hl All genotype
] [E Genotype 1
[ Genotype non-1 —
80 -
60- o o
BN % BB 2
i 8 BB -
40 ° ©
<
3
20 A
0 T 1
ETVR SVR

HRS- 95.7%=, 13 90.0% (9/10), HI1& 97.2% (35/
36) o] 2ArH(Fig. 3).

3. K& HIO|2A HISH F&s F= 0

El; ] = Apol7t fIATHp>0.5). 34}
8 18 FATelA A Q40 W 25 on) gl 2ot
AHTable 2). HI1E SAprollMe AAZAS 25 ke/
S xl#ﬂ}ola% WS 733%, 25 oAbolA
20.0%= FATARI o7} 9l em (p=0.038), 7]#] HCV
RNA F&= A& vlo]y2 ¥hgo] gle ellA] 3.2+0.6
x10° TU/mlo.2 |4 wpo]gj2 ukg-te] 0.7+1.1x10° TU/
mlEh 9o} FoJsiAE FUtHp=0.065). 1 9| <%,
e i, 5o 2] &3 ekl tiside Aol7t flxd
tH(Table 3).

b
S

4.

S
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i)
ok

dAeta FAgovE T FATol 583% (49/
84), W1d 31.0% (26/84), AE4A5 29.8% (25/84), %+
34 71%— AT T1% (684), 134 715 3% 24%
)oluth. HAE FHoEE Bt fA} F4o] 36.9%
(31/84) 2 7P wgon, 327H23.8%), 7}?/%?0
(17 9%), FE(13.1%), 2LHA(11.9%), E=2(10.7%), &
F(1.1%), AXHAE(7.1%), E2(6.0%), #&7131(6.0%),
i]ﬂ}i(4.8%), HAEH7L3.6%), T2 W(G.6%), TF

fr

100 Hl All genotype

[ Genotype 1 ]
[ Genotype non-1
80 - o
60
o o| X
> Y
2 S|
40 < S|
x| ©
oo |~
©
20 A ©
O T 1
ETBR SBR

Fig. 3. End of treatment virologic response (ETVR) and sustained virologic response (SVR) and end of treatment biochemical response (ETBR)
and sustained biocemical response (SBR) according to the genotype of hepatitis C virus, ETVR and SVR was 95.8% and 80.4% and ETBR
and SBR was 722% and 95.7%. There was not significantly different between patients with genotype 1 and those with genotype non-1
(ETVR, 94.1% vs. 96.4% p=0.56; SVR, 60.0% vs. 86.1% p=0.087; ETBR, 58.8% vs. 76.4%; p=0.112; SBR, 90.0% vs. 97.2% p=0.37).
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Table 2, Factors influencing on sustained virologic response in chronic hepatitis C caused by HCV genotype 1

Patients with SVR (n=6) Patients without SVR (n=4) p-value

Age (years) 427+96 523+119 0.196*
HCV RNA (x10° IU/ml) 28462 26+36 0.958*
DM 1 (16.7%) 2 (50.0%) 05"
BMI (kg/mz) Mean 2504+159 2479+479 0,904

<25 3 (50.0%) 3 (75.0%) 05711

>25 3 (60.0%) 1 (25.0%) :
PEG-IFN total dose 100% 1 (16.7%) 1 (25.0%)

>75% 4 (66.7%) 3 (75.0%) 04957

75~50% 1 (16.7%) 0 (0.0%)
Ribavirin total dose 100% 2 (33.3%) 0 (0.0%) O,6Jr

>80% 2 (33.3%) 3 (7.0%)

<80% 2 (33.3%) 1 (25.0%)

BMI, body mass index; n, number; *, Paired sample t-test; T, Fisher's exact test

Table 3, Factors influencing on sustained virologic response in chronic hepatitis C caused by HCV genotype non-1

Patients with SVR (n=31) Patients without SVR (n=5) p-value

Age (years) 493+101 488+89 0914~
HCV RNA (x10° IU/ml) 0.7+1 1 32406 0,065*
DM 4 (13.3%) 0 (0.0%) 107
BMI (kg/m?) Mean 23.64+3.01 2509+3 45 0.122*

<25 22 (73.3%) 1 (20.0%) 0038t

>25 8 (26.7%) 4 (80.0%) :
PEG-IFN total dose 100% 5 (48.4%) 1 (20.0%)

>75% 5 (48.4%) 4 (80.0%) 03467

75~50% 1 (3.2%) 0 (0.0%)
Ribavirin total dose 100% 14 (45.2%) 2 (40.0%) 072"

>80% 13 (41.9%) 2 (40.0%)

<80% 4 (12.9%) 1 (20.0%)

BMI, body mass index; n, number; *, Paired sample t-test; T, Fisher's exact test

ZH(3.6%), °)H(1.2%)o= E}"J‘G}S&@(Table 4). Table 4, Adverse effects of combination therapy with peginterferon
B8 07 23 oo 2y XaE Ut ALE= and ribavirin
SARE 18] = 12.0%(3/25), H]lsﬂoﬂfﬂ—t— 3.4%(2/59) Adverse events Number (%) Adverse events  Number (%)
olglom, 1 o]l X777 Fov 74 1HA o] sl Neutropenia 49 (58.3%) Flu-like symptoms 31 (36.9%)
= - = — Anemia 26 (31.0%) Fatigue 20 (23.8%)
% 8.3% (7/84)9)4 Hgo=7 xgs Zusigd. =g Thrombocytopenia 25 (29.8%) Itching 15 (17.9%)
9ol o 7= =7k xl=Abo] 3.6% (3/84), TET AAZ 2.4% Hypothyroidism 6 (7.1%)  Headache 11 (13.1%)
N Hyperthyroidism 2 24% Anorexia 10 (11.9%
(2/84), 71EeE 12% (1/84), FAA 715 B4 1.2% yperthy %) norexe o oo
(1/84) At Insomnia 6 (7.1%)
PAgoE oHEE YV A4 HU4Y 1994 512 i : (0%
as %
eSS 68% (17/25), mHHI- 52% (13/25)32H, Dry cough 5 (6.0%)
B 1o HE H IR 45.8% (27/59), 2wkl 27.1% Body weight loss 4 (4.8%)
Epigastric discomfort 3 (3.6%
(16/59) At} # A HE &3S Y Avv 84k Loose stool 3 (3.6%)
ol W2 ov] gl Aol eLorHp=0.062), fuhIa Dysprea 3 (8.6%)
Tinnitus 1 (1.2%
Se IR A9E 18 WA o Btie= e 2

0.028).
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g CH zidell dish FulolH A5 2A AREE o
SlelslEs} gupe Waawe o Mg &3} 49
AgdHo| o} A RFEXBE AMHE HIIEHE 2
gl de gap) 8 Byt ohe} Fospy)e 7HHs}
The o] A7e e AFeld FHE v} okt P
Manns 59 Bio] wad a2} uild o
Famoz 24 npolgx W& 54%9om, 1 T FH
A8 1804 42%, 230 38 284 82%0] ek
Fried S99 B0 % %) nlo]g)2 wbS-& 56% %o,
TR 1304 46%, 28I 38olA 76%, 43
1% TRl B J)He] nuz g Fle A&
Hlolg]2 gkl 61%H oM, A 13dA 48%, Bl
oA 67.3%2L a1, o] T A& Hiolex whgo]
70.7% 2 AXE 184 55.2%, vl18o)ME 80.4%=
BIsiginh & dAgolA A& vhol] 2 ¥hg-2 80.4% R L.
o, 248 18904 60%, B1EA 86.1% ATk A<
AU JgATe vag w B A7E 2D T
ATFS0lA AR 0Z A& utelg] 2 whgo] 3T o]
Ao Al g Fule] A7t 18 A3 3t
iAoz A WEd F JoH, 53] B dAFdXe
A& vhole] 2 ¥R W7HE 4 QY A 13 84
o 7} 217% = A7) WEoz et ey vilg
g wlste S Aol Aar) 47l HsEdnh

g3 ALT7} 343 =& Agst w2 nlojgfx ukg-
3 FAE 292 B 34tk Manns 5708 A8 F
5 BB g 65%, A& A whe-E 54%2 Wis)
Ao, I AfelMe X7 5 A3t v 68%, A&
Astet ik 64%2 Ml ARE B B ATelie
Az F8 A WS 722% A& A uge
95.7% .0, FAAE 180 Zhz} 58.8%, 90.0%, Hl1
oA 22 76.4%, 91.2%= B A9 vlalste] ¢t
A& At wheo] AnFR AF WeRT £ 0|

F2 ¥ 2459 WS 57

?

T CE 1199 XmellA A5 717k &7kl ek A
Z 2004 Hadziyannis S''o] B33} ulo] m=w 444}
g 13X 485 X 57 A& vpo]z)2: WhEo] (3%
247 ABTEG 11%9] ov] Qe zol& BioH, 4
21 230 Me 245 X8, 48F AEL, 2l A&

ZH800 mg)i, ¥F £2K1,000~ 1,200 mg) o2 '+
S W 4714 A8 A o] de A bholH s whE-o]
Zole gldith wetA FHA4E 13N T d2lEHE
180 mcgs F 13] HprAlstal wF-Alo] we) juiHd
1,000~ 1,200 mg$ 4857t Fods}ar, FAxE Hl1Eo)A
© 22 &% Qe FHER uld 800 mgs 245
oJ3l= Aol dAAe ¥F XNBE A 2y, H2

A8 W1E g CY oA Aarzke BEat
AzEo] A¢Ha ek Shiffman 57 FHAE
oA 24F KT Fe X577t WE & upolyx
S s, 165 52t ASE W 79 A& )
198 62%2 24%F X879 70%ET SEAT,
714 83 HCV RNA %7} 400,000 IU/ml w9l $ha}
SollA A& nloly s Hhg-& 165 X BT 82%E 24
T 81%2} #fo]7t ATk 53] A5 A& F 45 U
¥4 HCV RNA7} AEHA G oA A& vlo]g 2~
S8 165 BT 85%, 24F T2 19%E 2}o]7h 91
B Apode dAl v CH o] 13 X35l we}
AAE 13 M e 485, vl ol 245 717t 59 )
JNEHEF upAS Tt £ A7 F 343
28 31 29l FRLo R A7 127, 1974 57t &
SGEE 245 X5 FE iy Hhgox] BT o]
27t AEHA gnom A& Hiolg)s WS Be A&
TE T UFAAME vlele 27t HEHA wokth webA
TAAE 2¥elM e EF A5V 245 X8} wEA]
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