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Efficacy of Peginterferon and Ribavirin Combination Therapy of Chronic Hepatitis C: A
Pooled Analysis

Soo Yong Park, Min Young Rim, In Ku Yo, Min Su Ha, Ju Seung Kim, Ji Won Lee, Young Kul Jung, Oh Sang Kwon, Yun Soo Kim, Duck
Joo Choi and Ju Hyun Kim

Department of Internal Medicine, Gachon University of Medicine and Science, Incheon, Korea

Background/Aims: A combination of peginterferon and ribavirin is the standard therapy for chronic hepatitis C (CHC). However,
the respective study has not been carried out in a large scale in Korea. The purpose of this study was to collect the studies
that have been reported in Korea in order to analyze the therapeutic effect of combination therapy and compare to find
racial difference.

Methods: Twenty-eight papers related to the therapeutic effect of combination therapy in CHC patients were analyzed based
on pooled analysis.

Results: Based on the analysis for genotype 1 in Korea, early virologic response (EVR), end of treatment response (ETR),
and sustained virologic response (SVR) were 79.6% (125/157), 80.1% (166/207), and 62.7% (341/543). The EVR, ETR, and
SVR for genotype 2 and 3 were 89.4% (119/133), 92.2% (203/220), and 84.1% (434/516). Data from other Asians showed
that EVR and SVR for genotype 1 were 88.9% (290/326) and 64.4% (491/762) respectively and 88.8% (135/152), and
79.4% (151/190) for genotype 2 and 3 respectively. In Western, EVR and SVR for genotype 1 were 51.3% (1,981/3,860)
and 42.4% (1,798/4,231) respectively, and for genotype 2 and 3 were 87.7% (350/399) and 77.8% (533/685) respectively.
Based on the comparative analysis, no statistical difference in SVR between Koreans and other Asians (p=0.955) was observed;
However, the SVR of Koreans was higher with significance than that of Westerns (p<0.001) On the other hand, there was
no difference what so ever, in SVR for genotype 2 amongst the different races.

Conclusions: The SVR of combination therapy for the Korean chronic hepatitis C patients was similar to other Asians but
higher than Westerns. (Korean J Gastroenterol 2012;60:306-314)

Key Words: Hepatitis C; Peginterferon; Ribavirin; Pooled analysis

N =2 2 geiA oot
—_
3] A9 WaAo] uel tia Kol glort 1A AT
CE7t o] A(hepatitis C virus, HCV)E A A|A 4 S o] 1%7} Hevel ZrddE]o] gl Ao g HyE<Qct® HovE
2 of 1o 7 ¥ olgo] FeAEo] i ACR FHHL  BENY dloleiant RS WAW B4 Y ¥
Sloo] vl of s.4ut Wl A AR MABKE Ao 80.90%7k AR Astul ! ol WA AR F 20-80%

Received May 7, 2012. Revised August 21, 2012. Accepted August 22, 2012.
(€9 This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

WHXMKE FHZE, 405-760, UHA| HE5T FHS 1198%K|, JpMCietn Y A57|L0
Correspondence to: Young Kul Jung, Department of Internal Medicine, Gachon University Gil Hospital, 1198 Guwol-dong, Namdong-gu, Incheon 405-760, Korea. Tel:
+82-32-460-3778, Fax: +82-32-460-3426, E-mail: 93cool@hanmail.net

Financial support: None. Conflict of interest: None.

Korean J Gastroenterol, Vol. 60 No. 5, November 2012
www.kjg.or.kr



Park SY, et al. Efficacy of Peginterferon and Ribavirin Combination Therapy of Chronic Hepatitis C 307

7} RS o R AYtal 1-4%0 Al THA| Qo] HAYSHA H
< WA AYE w] Sl cEAe] A

ol 98] WA HLAE AR uiulele] WA
200135 W C7HEe] BEXRR v]AEo]okato]
Felsle] AR Slon] Seluietel iz 2000 A
o} BAK R 200605 E B SAH ol ALET

22 JIEHE EAto] EEA4 ] polyethylene
7}
=

glycol AWAIA A WIS Ao RA F 18] F4b
2E 720 33 JEAE ANt BFEES ZAG
QA fAL 5 Ut

AAA 2 IR bl e A

%7\} 18 (genotype 1)o|A] 42-46%, S-Z A}
2 B 3oﬂ(genotype 2 or 3)9 A 76-82%= K% ¢lct?
S-2luetoll A= 2006EHE 20118704 H I EH 23} 2
vhal ek a o] X aate] digh $oF4 A-trt glgled
o] ol M= 13 gafollA] 60-70%, 2 Ei= 3% Tfol
A 80-90% A=2] SVRO| BuFTE O BpA|uk tf e
A4t FFH o= Xle”ﬂ"ﬁ zr OWPJ SAFEE0] 50-100

v &0

olof o] A= EuEt v CHA 2RfA #1d
H| 237} 2jupeel e g a1t 7|20 BuE d1s
< SAAHCE FEA (pooled analysis)sho] RISkl A|QF
o] By AZATte} vliste] H, fAREE AR %
3} Apolg HopE A} Bl

4 % e

1. O

PubMed (http://www.pubmed.org/)2} KoreaMed
(http://www .koreamed.org/) 52 E3A4 2006 d5E 2011
G714 2aE elo] vy cazre BolA wLelE
23} gupel e R NE L3t gy Wt =R
Ausion] % 10719 BN B
sis)& oFo] Z7] Hpo|gARFS-(early virologic response,
EVR)¥} X7 £37 WH(end of treatment response, ETR)
eI SVRE BB Eat o]} wel] Sis) Aok

£ ofxfolele] thgt A== PubMedE AAsto] A d3] H
B RAY % gt 207]9] =Rol 4 EVRI} SVRS FURA
stk

A =5 M A] human immunodeficiency virus &
hepatitis B virus SE279 32}, AlojAl 3}, X5 A}

(pooled analy-

+ 180 Mg/TA ﬂaﬁi %_%L 2b+= 1.5 pg/kg/
FO R 485 TolEAFekGlaL
UAIS 75 kg H|¥h) =
NS} I:HAPO

%E (e} =
AF 2457 ot Folol RE2XFE A3 =8O X5+
S AEsiact

Ho] 2] A ‘1%94 o= Am AR > 1254 HCV
FHAN A 2loge 14
L= EVR, XLJ_ 23 Ao HCV RNAZ}

S ETRE Aostgon A8 FT&5 AHY

Total 1,393 journals

We found total 1,393 journals by
searching key words 'hepatitis C' &
'peginterferon' & 'ribavirin' on PubMed

Exclusion criteria included
the followings

1. HIV & HBV coinfection

2. KT patient

3. Relapse patient

4. ESRD patient

5. Decompensation LC patient

A4

\ 4

279 journals

Journals were eligible for
enroliment if they fulfilled
the following criteria

1. Identifiable the patient's race

2. Distinguishable genotype 1
from non-1

3. Presentation of both EVR
and SVR by each genotypes

4. Standard treatment is
prescribed

v

\ 4

Remaining
10 journals

Fig. 1. Flow diagram of enrolled patients. HIV, human immuno-
deficiency virus; HBV, hepatitis B virus; KT, kidney transplantation;
ESRD, end stage renal disease; LC, liver cirrhosis; EVR, early
virological response; SVR, sustained virological response.
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Table 1. Summary of Chronic Hepatitis C with Peginterferon and Ribavirin Treatment Data in Korean during 2006-2011

Author Patient

Genotype Mean age

Pretreatment

(vear) ") M/F 1/non-1 v HCV RNA (1U/mL) EVR 1/non-1 ETR 1/non-1 SVR 1/non-1

Goh et al.*® 82 48/34  38/34 52.4 3.2x10° NA NA 26 (68.4)/38 (86.4)
(2011)

Jeong et al™ 92 56/36  59/33 56.1 8.1x10° NA NA 37 (62.7)/27 (81.8)
(2009)

Kang et al™® 141 90/51  59/82 47.7 8.0x10° 41 (69.5)/ 49 (83.1)/ 41 (69.5)/73 (89)
(2008) 71 (86.6) 79 (96.3)

Kim et al.'® 74  29/45  51/23 46.4 4.4x10° NA NA 18 (35.3)/13 (57)
(2009)

Kim et al.” 97 58/39  46/51 51.2 18.9x10° 39 (84.8)/ 32 (69.6)/ 27 (58.7)/44 (86.3)
(2008) 48 (94.1) 45 (88.2)

Kim et al.*® 64 33/31  23/41 50.2 5.8x10° 0 (87)/NA 19 (82.6)/ 16 (69.6)/37 (90.2)
(2008) 40 (97.6)

Kim et al.*® 50 26/24  50/0 495 19.2x10° NA 49 (98) 37 (74.0)
(2009)

Lee et al.™ 75 39/36  29/46 50.8 4.0x10° 25 (86.2)/NA 17 (58.6)/39 (84.8) 16 (55.2)/37 (80.4)
(2006)

Lee et al.?® 70  46/24  49/21 50.4 28x10° NA NA 33 (67.3)/16 (76.1)
(2008)

Sinn et al® 314 143/171 139/175 50.3 12x10° NA NA 90 (64.7)/149 (85)

(2011)

Values are presented as number or number (%).
M, male; F, female; EVR, early virologic response; ETR, end-of-treatment response; SVR, sustained virologic response; NA, not available.
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Table 2. Adverse Effects of Peginterferon and Ribavirin during
Treatment and Follow-up Period in Korean (N=945)

Adverse events Patient, n (%)

Fever 231 (24.4)
Myalgia/arthralgia 141 (14.9)
Headache 0 (6.3)
Weakness/fatigue 125 (13.2)
Anorexia/nausea 171 (18.1)
Epigastric pain 64 (6.8)
Itching/rash 339 (35.9)
Hair loss 7 (8.1)
Insomnia 6 (6.9)
Depression 0 (4.2)
Neutropenia® 276 (29.2)
Anemia” 225 (23.8)
Thrombocytopenia® 91 (9.6)

“Neutropenia was defined as an absolute neutrophil count below
750 mm?.

Anemia was defined as a hemoglobin level below 10 g/dL.
“Thrombocytopenia was defined as platelet counts below 50,000
mm?, respectively.
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Table 3. Summary of Chronic Hepatitis C with Peginterferon and Ribavirin Treatment Data in Western during 2007-2011

Genotype Mean

Pretreatment

Author (year) Patient M/F 1/non-1 age (1) HCV RNA (IU/mL) EVR 1/non-1 SVR 1/non-1

Bitetto et al.? 211 109/102  95/116 47.0 7.0x10° 48 (50.5)/105 (90.5) 39 (41.1)/95 (81.8)
(2011)

Escudero et al.?® 183 120/63  117/66 44.4 5.9x10° 62 (52.9)/62 (93.9) 57 (48.7)/60 (90.9)
(2008)

Reddy et al.®* 569 389/180 569/0 50.0 4.0x10° 370 (65.0)/0 280 (49.2)/0
(2009)

Vutien et al.® 157 95/62 89/68 486 8.0x10° 61 (68.5)/56 (82.3) 40 (44.9)/50 (73.5)
(2010)

Borroni et al.*® 397 230/167 190/207 47.7 NA NA 87 (45.7)/167 (80.6)
(2008)

Sebastiani et al.”’ 30 18/12 30/0 44.0 6.5x10° 18 (60.0)/0 17 (56.6)/0
(2007)

Rodriguez-Torres 569 375/194 569/0 456 6.3x10° 327 (57.4)/0 238 (41.8)/0
et al.® (2009)

McHutchison et al.® 2,054  1,226/828 2,054/0 475 6.3x10° 873 (42.5)/0 829 (40.3)/0
(2009)

Grasso et al.?® 920 49/41 90/0 49.0 4.0x10° 46 (51.1)/0 42 (46.6)/0
(2009)

Romero-Gomez et al.*® 123 69/54  123/0 471 6.3x10° NA 58 (47.1)/0
(2009)

Yu et al® 396 245/151  247/149 47.0 8.0x10° 176 (71.2)/127 (85.2) 88 (35.6)/93 (62.4)
(2009)

Puoti et al.* 137 35/102  58/79 40.0 2.2x10° NA 23 (39.6)/68 (86.0)
(2011)

Values are presented as number or number (%).

M, male; F, female; EVR, early virologic response; ETR, end-of-treatment response; SVR, sustained virologic response; NA, not available.
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Table 4. Summary of Chronic Hepatitis C with Peginterferon and Ribavirin Treatment Data in Asian during 2005-2012

Genotype

Mean age

Pretreatment

Author (year) Patient M/F 1/non-1 o HCV RNA (1U/mL) EVR 1/non-1 SVR 1/non-1
Fung et al.*® (2008) 42 23/19 21/21 52 4.7x10° 16 (76.1)/17 (80.9) 11 (52.3)/18 (85.7)
Tsang et al.>* (2010) 140 91/49 70/70 49 11.1x10° 52 (74.2)/62 (88.5) 40 (57.1)/53 (75.7)
Lee et al.*® (2005) 76 53/23 38/38 44.6 12.0x10° NA 25 (65.7)/26 (68.4)
Chu et al.* (2009) 133 70/63 133/0 53.4 5.6x10° NA 88 (66.1)/0
Hsu et al.¥” (2009) 145 90/55 81/61 53.3 5.3x10° 74 (91.3)/56 (91.8) 53 (65.4)/54 (88.5)
Miyase et al.*® (2012) 210 79/122  210/0 59.2 6.3x10° NA 117 (55.7)/0
Roberts et al.* (2009) 55 30/25 55/0 43.3 3.9x10° NA 40 (72.7)/0
Liu et al.** (2008) 154 87/67 154/0 53 5.8x10° 148 (96.1)/0 117 (75.9)/0

Values are presented as number or number (%).

M, male; F, female; EVR, early virologic response; ETR, end-of-treatment response; SVR, sustained virologic response; NA, not available.
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Fig. 2. Virologic response rate according to genotype in Korean with
chronic hepatitis C. Early virologic response (EVR) was achieved in
80% of patients and sustained virologic response (SVR) was
achieved in 63% of patients with genotype 1. ETR, end of treatment
response.
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Fig. 3. Early virologic response (EVR) and sustained virologic
response (SVR) according to the race in genotype 1 hepatitis C virus.
EVR and SVR was significantly different between Korean and
Caucasian with genotype 1 (80% vs. 51%, p<0.001; 64% vs. 42%,
p<0.001). However, EVR and SVR was not significantly different
between Korean and Asian with genotype 1 (80% vs. 88%, p=0.249;
64% vs. 63%, p=0.955).
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Fig. 4. Early virologic response (EVR) and sustained virologic
response (SVR) according to the race in genotype non-1 hepatitis C
virus. EVR and SVR was not significantly different between Korean
and Caucasian with genotype non-1 (90% vs. 88%, p=0.588; 84% vs.
78%, p=0.001).
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7%, o] =Ho|Alx EVRO| 89.4%, SVRO| 84.1%& 7|&£9)
Aot BRI R 19 v CEMAET A5 337t =4
Light.

S-euete] CH A A s maket oo}, T1ejal
FHE AERTE v BARES
A EVRE 7}7} 79.6%, 88.9%, 51.3%= Th2 o}AJo} o1Z3}
9] Apoli= §l31 O Hp=0.249) AFRl1ate] vl A= {23
Z}olE B YrHp <0.001). SVRE ZF2} 62.7%, 64.4%, 42.4%

& EVRI} vp7A R -2utet QI ofAlof 1% Zholl=

A= avko] Aol7t gl otk (p=0.955) Al ate] A& wF
39 Apoli= SATAH O E Foet Ao]lE K GIth(p <0.001).
FAA H] 1% CHAAA Y A= BE-S A9 EH EVRS
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S-ejvtetel ofAlol e ar AQkRlolAl ZF7t 89.4%, 88.8%,
87.7%= Z AF 7+ AR ¥hg9] Aol ¢lthp=0.542,
p=0.588). SVRZ Q1% WM& 7}7} 84.1%, 79.4%, 77.8%%
FAA Apoli= B 0k(p=0.003, p=0.001) T Afol= ¢
et

A= & SVRI A= A= S vo], AW, £
A}, HCV RNA, AAZA G, 5 ALT 4] Fol 4HA
QAT 7HAF ES m|X|= oAt kA cE7IE o] SARlY
7 A& A HCV RNAY] Fojch?® d=telofae] Mg au
9} SVRo| FSI} H|SkaL A ‘*%Jr o2 olf= folAl
713t Q1 o]lefl 7t QIFol whE FAA Aol = QI A&
Hhgo] thEA yehd Zolgt =53 & 4 Qo

OI7F FAAF F IFN-A-35 F Qo= 11.28B AR 4 <

2 T+ A(genetic polymorphism)o] QIFEEE X}o|7}
&S Hstgom e 112880 A ¢17] thyA(single
nucleotide polymorphisms)©] &-AA} 18 CE7HdEkA}of
o] #|I1RlEHE, vyl WEaHe N8 §HeEY
Azt oIt 1512979860 C/C A C/T, T/THE
t} SVRo] H &7 191, 1512979860 C/C2] HIE = 9
Hr} ofrJolelofA] ¢ We HIEE ug&q._ Sinn 5219]
oA oFAlolelo Al 158099917 T/T7} G/T, G/GELt X
= kgl A Yebgom(67% vs. 44%), Lyoo 52 et
olof| A 1512979860 C/C2] SVRO] 70.2%%, C/To|Al= 25%
2 HSHHA SHLolof|A] A oFelEo] H|3f 1512979860 C/C
9} 158099917 T/T7} =& W& yepdohal skt o]t
Sl A Felate] FAA Apo| = QIS o] s=moll A
X 79} SVRO| Xol& Holthal AztEch o AfoA &
AZF v 19 SApof|A], gh=rqlo] EoFQl 9l AJFl} v S

o]

o ooft HN 2
b o T orlo 2x

o SVRO] % ol % HgEA| grout o]l Xo|x
grsElolA] SVRS} BEl the Qo] §04 Aol 92
54 A B 5 qlov], ofd] HaA om we
Q1771 ol Aok & Aolrh. Eak o]l AolA B=ele] B
A R 3% W ol A Aol Holid BAE
oI9f 0] L AR, AP rfzel 54 4 Az

SSEU A AR FFE Foll Hol7t ohE & Qo] ol
3t Ael H3F(selection bias) §°] A& Q3o 4
o

H
T pot WY, B fARY, IR Sl o e
UrE}‘fIEHG 36%) o= Fried 50| BRI #2480 W=
Btk oW ATONAE TFT

[m
e
%
h
:_l .
©

whalel e

;

we Sejuel by cYre B AR whea of

ks AU AR 148 vRTS 'ﬂ1 A4 19
1

[¢]
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79.6% (125/157), 80.1% (166/207), 62.7% (341/543)% E‘—@,
o Fx2; 2, 3Gl A= ZH2} 89.4% (119/133), 92.2%
(203/220), 84.1% (434/516)% LEFETE THE ofA|oflof A
= 7] vpol2| ARG} 2% Hio]g ARkgo] §H2; 199
A ZY7Z} 88.9% (290/326), 64.4% (491/762) 12|l G-HA}
ﬁﬂoﬂﬁ 88.8% (135/153), 79.4% (151/190)2 L}E}Stc).
© A 1804 7] Blol Ank-g-at A4 up
gAdkgo] z+z 51.3% (1,981/3,860), 42.4% (1,798/4,231)
& Yehgor §AA 2, 3¢0AE= 22 87.7% (350/399),
77.8% (533/685.% *mﬂﬂ} h=relo] Ak 1% v C
ke AR e
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