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Advances in Antiviral Therapy in Patients with Chronic Hepatitis C

Masanori Atsukawa
Division of Gastroenterology and Hepatology, Nippon Medical School

Abstract

Hepatitis C virus (HCV) infection is one of the most prevalent infectious diseases in the
world, with approximately 170 million people infected. Persistent HCV infection induces liver
inflammation and fibrosis, increasing the risks of liver cirrhosis and hepatocellular carcinoma.
The sustained virologic response rate of genotype 1 chronic hepatitis C patients on a
previously used treatment regime (pegylated interferon and ribavirin therapy) was only 40%-
60%. This combination therapy causes various adverse events and cannot be tolerated by or is
contraindicated for some patients. The use of ribavirin in patients with an estimated
glomerular filtration rate of <50 mL/min/1.73 m® is particularly problematic, because ribavirin
and its metabolites are excreted by the kidneys. Recently, remarkable advances have been
made in the treatment of patients with chronic hepatitis C, and interferon-free, direct-acting
antivirals have become the primary treatment strategy instead of interferon-based treatments.
Direct-acting antiviral treatments comprise combinations of NS3/4 protease inhibitors, NS5A
inhibitors, and NS5B polymerase inhibitors. The combination of asunaprevir (NS3/4 protease
inhibitor) and daclatasvir (NS5A inhibitor) was the first interferon-free treatment to be
approved in Japan. Thereafter, several combination treatments have been approved, including
ledipasvir (NS5A inhibitor)/sofosbuvir (NS5B polymerase inhibitor), ombitasvir (NS3/4 protease
inhibitor)/paritaprevir (NS5A inhibitor)/ritonavir, ombitasvir/paritaprevir/ritonavir/dasabuvir
(NS5B polymerase inhibitor), grazoprevir (NS3/4 protease inhibitor)/elbasvir (NS5A inhibitor)
and glecaprevir (NS3/4 protease inhibitor)/pibrentasvir (NS5A inhibitor). All these treatments
have demonstrated high efficacy and safety, with over 90% of the patients achieving a
sustained virologic response. Thus, HCV has become easy to eliminate in most patients with
hepatitis C. However, there may still be some patients who are currently infected with HCV,
and identifying those who have not received treatment may be a problem. Lastly, considerable
numbers of patients attending institutions without hepatologists or hemodialysis facilities are
not receiving anti-HCV treatment, so cooperation is required between hepatologists and

physicians working in other fields.
(HARER R FEE SRS 2019; 15: 106-114)

Key words: chronic hepatitis C, interferon, ribavirin, direct-acting antivirals

Correspondence to Masanori Atsukawa, Division of Gastroenterology and Hepatology, Nippon Medical School, 1-1-5
Sendagi, Bunkyo-ku, Tokyo 113-8603, Japan

E-mail: momogachi@yahoo.co.jp

Journal Website (http://www2.nms.ac.jp/jmanms/)



HEEKEE SR 2019; 15(3)

LIS

2017 4£» WHO O TlI AP TF 1,700 77 A D
CHIF% 4+ WA (chronic hepatitis C : HCV) &
FHAAAAE L, RE TR 40 75 A28 C BV 2%
L L7, a2 EoRBETRCT S
LENTWAD, KIFTid, HCV EGHE1Z 150~200
TIANEHEE SN TN B, L )T T EFIETH
50 FARETH Y, T/ HCV BYEDDH 5 b O DB
SN TR WL 2 BEDH 30 JI ANFAET 5 &k
HENTWw5E

HCV &Y BEH D% {13 HCV OFF &SI X 0,
JFF ik C P2 109 72 55 S ASRAE LRI R 5 & P A A3
MyRINnL CHMBMEF&ZIEL, #15~20 4T
%S, 20~30 4 CHHIRE~ & ER T 5. $72, HCV
JRGIZ ) o SBEEPER ERAHHERE , ER CF
IR LA Dligas, ML R RIFIREZ S 2 &3
HINTEBD, HCVIEEA I N L OREMICBIT S
QOL R PRI EE RITT Z EAREN TS

HCV BEHxF 3 AP0 4 )V AFRE L LT, 1990 4F
Kb vy —7xa> (IFN) AN X 2 HHRHT
bNTED, B, ThbE Y 1V AORHRNHERR
(sustained viral response rate : SVR) 25156 D
12 40~50% Hi e CTh o7z, 72, AERROBEL
L BABEMOIT, Ratks o ZZHA S EFEIL
EENDBREB S — BT B 2 EDHETH 5 72,
L LA, EES SR LHEBENROME L EIER
ORRE HRY & LT, DAAs(direct acting antivirals)
EIFIEN B A DRI SN2 12X ), HCV IZx
FTHPT A NVAFHEIKRE IR 20 2, WO TE
WEEAT D IER O SVR # i 95% Ll L & R I L
7o, AR TIOEFERN % EL % & P72 HCV Icxhd 5
P74 WAFREOBIR, BIMILASI o0 50
TSN DWW TR 2 R 5.

CEBMFRICHT 27 1 WV ABEDKE

HARNIRA S T ROZ W - HHERICET 2 8%
RROEE, BXOEBRICBT 2 ITREROEEL
EFFEEFHWE LT, 201245 FIC [CRIF %k ib
HARTA V] OETIEERLTWE, DTk 2013
EFTIRE 12 NMBEO/NS LUET e SN 5 R
THo72h% 2014 5EH S I1L4E 3~5 O KIE R LET A
BDREND LR, BAETIE 2018 4 10 HIZ5H
62 W ATKEN, HBIMDOKREDNS 6 SFEDOMICEI

107

20 L DHET VR EINT WS, TOWEFT ORI %
ATHbhsH0, CRFZOHEHRIEIAIFICB VT
2014 4ELLRE, B LE B2, oA 2014
D DAA DB TH 5.

DIFN N— R 48

PER CRUBPERFRICKTT AP 4 VAT E LT
1990 £ A 57PN TEZDIZIFN Z2R— 2 L L7z
BWETH B, RIBETIZ19924EH 5 EHIRIZB VT
IFN BB fTb b X912k ), Zoky e
Y v (RBV) BFHI#eE:%, IFN #AICEm 5 1AW
ThbHE)IZFL 7Y a— (PEG) Z#a LI~LH
ZEOLEL I L THEL S %R L 72 PEGIFN
BH) % 72 EBRANEZL L, DAA BRI 1R
& 7% % Tl PEGIFN, RBV #fH#EEIfTHNRTE
2. LALahs, IFNN—ZADEFROMMEEE L
T, HERESEE OERRL R, IRHEL<e, IFN
DINEMEERE T 5 IL28B iz TEEO 1 #in 1%
I (SNP) 128V g2 275 2 L™ F/2HCV D
EETHIR HCV 27 70/91 O 7 3 /AR, ISDR
BRLE V5727 4 WV AMOR T L) HERIEITK &
CELDHIE™, SHITHRFICHET L HEHLOR
BURBEAIEF IR, MBI Bchz5 2
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ARIF D C AV T 90E B o rh It 1379 70 7% & 56ot
ENC g L TRl EITLCB Y, Bichzs4%k
JEDORBEIT L O FFRRHEIL DS L T B IERIDT% .
THbBFREDY) A7 BEERNRLZNE VNS Z LT
HY, TS OIEFNIHTT B IBH RN EE L RE T
H5bH. FloEEE CTIEIEEROKT 2 mEEICED 5
ZENMESNTEY, 70l 79 K O & i
2 B} 5 eGFR<60 mL/min/1.73 m* ® 18 4 & ik 9%
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(chronic kidney diseases : CKD) JEf o E&1358 1%
Tl 27%, LHETIE31% ICDIEE ESINTWDHY,

T 72, MGOEN BE BT 5 HCV JURB 138
10% & —ADICHKELTRETH), 2050
#60% BHCV B EH THL LEZLNLTW
%. —JiT, 2011 4E® Arase b DI XU, HCV
PR B 2 L2 X ) CKD O REFEAFINACT
TBHIEMNRINTVEY S5\, ENER T
W AST, ALT, AFP &\ o 7234 F<— 0 —DfHHs
BB L TR TH L2 ML N TV DS
M, NF AT IF—EIEHOREMIZE VTS 10 4
DFEWTH 10% FRE DRI THIETAA LN L Z &
AHEESNTED?, TAHOHHICK ) KFFITHB W
Tl CKD % &0 L7z C BUB T 955 B 0 3 5 Fe A
M7 BREEADHEIR SN TV 5. BAEDHBETA F S
4 i, CKD staged4 PLI (eGFR 30 mL/min/1.73
m® Adii) O BB REREE - EATREGNIC BT S HEE
LY A VIiZ EBR/GZR, GLE/PIBTH» % (£2).

EBR/GZR ff i H#:1&, #/MCBWT CKD  stage
4~5 (eGFR<30 mL/min/1.73 m* @ CKD JE %I, I
WENIER % x5 & L 72 CSURFER RER 25T b
SVRI2 #1132 99.1% (115/116) & Bif 2 BE TH -
720 LA LENO G =HECIE CCr - 50 mL/43 4
OB EFIIN R SN T 22T
FH OIIHIRE DB/ 2 4 7 1 BB aE R
EE AT BHERICH T % EBR/GZR BfH L O 15 %
B & ey L72Y. Sl kg A m SR LD,
2016 4E 11 H 25 2017 4 12 H 2 EBR/GZR i H ## 3%
ERifr sz 54 71 8o CAVE I 561 o &

T, EHEGE, B X OREEIIOWTHE Lz
W AERI 337 Bld 9 B, CKD stage 3a DAERIAHY 49
B, stage 3b DIEBIAY 23 B, stage 4 DIEFIAS 14 B,
CKD staged OIERFIAT 23 B (EHTHI 20 % &) 72
DN, SVRIZHEIZWTNOHIZBWTHEIFTH-
720 2, AEHZOHEIZOWTY, stage 3DL
@ CKD ¥ T3 64% (7/109), stage 2 L FoIE CKD
BETIX97% (22/228) TH Y, ARG ELEZRD LRI
7z (P=0.323).

—7Ji, GLE/PIB ka0 & B0, ENE
3MFERTH 5 CERTIN-1 ikERICBWT, HEEEHRGE
B - EMFICXT T 5 SVR Fh et s 228, DR
BIOHEHTTH o 72720, FHE S IFTREOERERICE
FB7 54T 1R, 28, Zofor ) v 4 TEE
tr stage 4 D o EEERGERE LA 3 2RI
% GLE/PIB ff H#EE O BH A O W T, Skt
R ERIEE AT, BEER, HEEE BLUO%R
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#2 CKD A7 — B0 IFN 7 — DAA B 5T
CKD
Py 1 2 3 4 5 5D
Y >90 60 ~ 89 30 ~ 59 1529 <15 e
173 me) (IEH - Joie) (BEJZART) (BEEEET)  (REIET)  (BA%)
1. SOF/LDV 1. SOF/LDV 1. SOF/LDV
NS5A EBR+GZR EBR +GZR EBR +GZR EBR+GZR EBR+GZR EBR+GZR
Ry GLE/PIB GLE/PIB GLE/PIB GLE/PIB  GLE/PIB  GLE/PIB
o7l 2.BCV/DCV/ASV 2. BCV/DCV/ASV 2. BCV/DCV/ASV
1. SOF/LDV 1. SOF/LDV 1. SOF/LDV
NS5A EBR +GZR EBR +GZR EBR +GZR EBR+GZR EBR+GZR EBR+GZR
LR L GLE/PIB GLE/PIB GLE/PIB GLE/PIB  GLE/PIB  GLE/PIB
2.BCV/DCV/ASV 2. BCV/DCV/ASV 2. BCV/DCV/ASV
SOF +RBV SOF +RBV GLE/PIB
GT2 GLE/PIB GLE/PIB SOF/LDV GLE/PIB  GLE/PIB  GLE/PIB
SOF/LDV SOF/LDV (SOF +RBV)

HA: & 934 74 SAERER &M [C RN &RHT A K74 > (6200

2018 4F 10 H - P82 # 14 X b — A L Tl

https.//www.jsh.or.jp/medical/guidelines/jsh_guidlines/hepatitis_c

(20194 5 1 20 HZH)

a2 W L72" 20174611 A 25 2018 4E 6 A 12
GLE/PIB - FH## % % JifT S L7z C BUB PRI - UE
PEIFEZE D 5 %, SVR HIEAWHETH - 729 f] 832
Bl H %, CKD staged DIEFIAT 32 B, stage 5 DIE
AT 109 1 GEHTHI 100 Bl % &), et 141 Fl&E £
N7z, TUHDIEBIDH B, 77 5 47 1 MOKEF)
3841, 2 EUDIEFIAT 102 B, 3FDOFEFA 1 BlEEh
7z. CKD stage 4 L LOJERIEKIZEBITSH SVRI2 #
12 99.3% (140/141), CKD stage 4 Dl stage 5
DIEB GENBIEL), BLOBHBOAICIBITS SVR
12 FFZ 121 100% (32/32), 99.1% (108/109), 99.0%
(99/100) I d BIFTH o 7=

VLo REr6D, INFE CHEREESE SN TE
7o EIEE AR RE R E - EMTEMNIC O W TIX, DAA P
WREDEG L2 LI L o T, BREDPODERRIEHREDN
WHEE o THED, SIFRHEBEREFITIZRLRDD
DHDHLEZ LN GHEANLINE. —)
TH A HY 2016 FIHEAT L 72 M EAT B M E I3 5
7 v — bt ORE, FEEOERIA LG O B g R
B3 2 CRUBHEIT G OMESR 2 HH L T 72
WEWIFERBPHEONLE L) RN E G
% 72 OV AT IR PR & IR PIIE IR o PR 4 53
FEWICEETH LI LIVRIEI NS,

BbhUIC

WEAED CHUEPERF 2203 2907 4 v 2T ik
FIIHETLL, HEFEAILZ EOFER T, (13

ZEBIISERE MR ONDZRRE o7z, —HT, K72
EHH R B ORI 2 S O RO RN iR
PRMENTE ST, EYOA DML EHE AN
Fo TR WIEGDPEZEAFAET 2D HETHS. C
RUBPEF 2 OBERICIANT T, 415 S S (SRR 70 I
MR & IEIFIRE R O M O R EEEEE R C BT &8
BN BBIGE DT DN, &) — R 7 iE
AN TG Z L2 HHET 5.
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