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ABSTRACT
Keywords: Hepatitis C is a liver disease caused by hepatitis C virus (HCV) infection, and it
Hepatitis C virus accounts for 130-150 million people infected with the disease worldwide. HCV is
Direct acting antivirals classified into genotypes (GT) 1-6, and most common GT in Korea is reported as 1b
Community pharmacist and 2a. Treatment goal of the disease is to achieve sustained virolological response
Pharmaceutical care service (SVR12) defined as the HCV RNA level below the lower limit of quantification at

12 weeks after the cessation of the therapy. Treatment options include prescription
drugs, non-prescription drugs and supplements such as milk thistles and selenium.
Direct acting antivirals are main stay of the treatment option although they may fail
to show SVR over the extended period of time. Community pharmacists should
make every effort to help the patients and care givers monitor therapeutic outcomes
and incidences of adverse events during and after the treatment schedule.

CcH 1o Hof HCV §4A43 & Aol HA g g WA gett2
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< 1AA A2 ¥ (supportive care)o] FAolth. Iy
ALT $2)7} Aastal 2t Al gF5o] HdE de
HCV A o] SlojAe dEx 871 a4

Cq Ztgol tist 7129 FEAEHLS pegylated inter-
feron- a 9} ribavirin B3t Ho| o o]l= 2R T}7} 1)
okl FAgo] A I A&A 0l EEU2H, pegy-
lated interferon- ¢ @ ribavirin @ 14| N53/4A protease
inhibitor (PI)Ql boceprevir, telaprevir®}?] B3 QHE =2
SfAM, oAl AT Hatg S0z dstel T Abgol AT
HolQtty weta FHTole ME AEE direct acting
antivirals (DAA) A& o]-&3 B aHo] A= k.

DAAE HCV H|3-Z(non-structure, NS) Talo] EX H
Siofl 17 Fgele] HOV 5418 ATNO 2N A2ED}
£ Uehiol, 28743 £ 298 71202 NSIUA PL
NS5A AAA], NS5B $a4s A4 5oz &7 &

o Zgrounit) zhzk EX A0l AHAL 7FA T 9o,
T2 ZA-GEL7E OE 2747 o] 49 DAAE BHEste] £
Fia=

3. 0:"HI-8H-I

FA7IA HCV g A2 AL =] ofgro B2 HCV
Ao Ay HdE EE ARAHES AV EF w53}

1 @2|shs Aol HOVEY = gy Aol drtae
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HCVel A se 475 o ol 47 od Azt A
HES T AEAE2 e W2 Aoz 4A gnh 1
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ursodeoxycholic acid®} silymarino] )t}.8)

4.1.1 Ursodeoxycholic acid®)

Ursodeoxycholic acid= 234 ZHAHEY S
Aafsta oM e SH2HEY FAE A EF
gl Y LEHES 7HEEA A Aol &olstA W&
B =9 CF g @R A A7 g54te
ol3] £ArH 7% ursodeoxycholic acid= ZH|ZE 23S
o 715 Mol =& & &+ Utk

4.1.2 Silymarin!0

Silymarini Silybum marianum L.9] FA}of| A &3t
S2A HEAN BAELZHE e HIFE 2

4.2 HU|SAE

Shai-)
421g3m§
YINEL silymarino] 54 Silybums: 223 A=
Qe Aol WaNE 228 1 A% E4L E &
= B2 AoAR Y 7] Ut 7154S AR
Hyolth. BaNE 238 28 715 g5

ZH 2ol AAIASHE 9 A|5FaL  superoxide, peroxide
anions 9 radiation®] 2|3t DNA &4-& AAst= 75
Bk e 29 Hholel o] R 54, FASHE 2
TAE YYLEE AT e

=

422 AYE

Aglge FHold FAstans 2= Aoz 48A /\11741
HAZ|FHWHO) N B JFa= 11235]"“3} A&
SHALSEA 91 glutathioneS THEOJU+= &40 glutathlone

peroxidase (GSH-Px)2] AJAlo] Ha3dt E&o|nj, GSH-Px
£ ARG 3l AdTAEE A sk 7HA| 29 Al
Eohg Al eye Ry et A7 oot
W cyziee) 78 BAES Adke 8% S 44
Qlof H @ekah Aol ZHH Eﬁc’ﬂﬁ“ 7t ZAL
7 FEEE Aol WAHUD ot A Ee F4A
Fadz glon 1Y FRFL 50~200 pgo|tt.
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5. MEQ|okE

Pegylated interferon o] 2Fo] /JtE o] % ribavirin}
HERHORE CY HHY A o] YoAA 7120 Hth
ojF ML AE FHo|H A N EA QA DAATL b
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A= 9 FAA G pegylated interferon $lo] DAAES
o] &3t Fr ol At A5G U F&E o g F
A 2 AFAE A7 ERE ) DAAE pegylated
interferong ©]-§3 & Wt F2-go] AY gl WL =
2 A &S BT g0 FAE A8t o A 7]
= gkl

5.1 Pegylated interferon & ribavirin

Pegylated interferon®] 79 pegylated interferon «-2a%}
pegylated interferon «-2b & 7}X|7} Qled], AR B¢
e THFFLR ATE] Jlon A Fpol= A}
of BRA wet ol £ ch2A Fek(Table 119 3
2ol M2& oA 7L interferond} ribaviring 7
A3 44 RG] E5t) BASH] o] interferon
o Aol Zastn ot

5.2 Direct Acting Antivirals

DAAE HCV sfoleiz 54] 711o] 44 2gsief 3ol
o~ E}E etk oFAY g 2o whet HCV
NS3/4A Tl B8 & 29 4] &), NSSA 4|4, NSSB 28 &
2004 SO Lol Atk NSH4A P HCV Z4j0] 2
Sel ) BaBAe Ausiu, FAZE booeprevir
telaprevir, simeprevir, asunaprevir, paritaprevir 5°] 1T}
NSSA JA|Al= HCV E4] 9 29& JA5tH, JAZ:
daclatasvir, ledipasvir, ombitasvir 5] It} NS5B £38
294 A= 2o " FREUE FEHALYAA
(sofosbuvir)@} B]HFEH A= 38 4 9 A A|(dasabuvir,
beclabuvir)2 FLEEHTH DAAE G522 ALH7| = 317
g SR A5t FA & A, genotypeo] wEhA
ribaviring} WL =7 % BH}16)

/Table 1. Comparison between pegylated interferon a-2a and\

A5 Aol gle C¥ 1tE &A= FAAF wat
daclatasvir, sofosbuvir, ledipasvir, ribavirin oA X &%
T84S st AdYsta WEayS AN A&
Aol gl 7 798Kl gt RO @ AR7HE
7H743k S f-5ol wet 22 oFsto] Table 29} Table
3o etk A= Fdol 9k € 19 AR S
o] wal daclatasvir, sofosbuvir, ledipasvir, ribavirin,
simeprevir, ombitasvir, paritaprevir, ritonavir, dasabuvir %
SOl A 27FA] o) AES Attt o]E &t gt X
2oA 2 A 27|7HE HAS FE 7o) we 22 Q9
3}od Table 4} Table 59| Ve gich

RUZA) SFEYEE HOV Arte) 8 FZEA HOV
< oFZ (metamphetamine
), ta}, u}ek(heroine, cocaine 5)¢] F23 FEZ B
=, o] F FHAAE FEo] 81.3%E AR5k 20119
5 A%4HoR 27 2AE Wolw rk20 Fuza}

/" . B .
Table 2, Treatment regimen for treatment-naiive pa‘uent\
without cirrhosis?7)

Dacla/Sofo Ledi/Sofo Sofo/Riba
Genotype 1 123 123
Genotype 2 12
Genotype 3 12% 247
Genotype 4 125 123
Genotype 5 123
Genotype 6 123

Dacla: Daclatasvir, Sofo: Sofosbuvir, Ledi: Ledipasvir, Riba:
Ribavirin

Table 3. Treatment regimen for treatment-naiive patient with

orf cirrhosis'8)
pegylated interferon a-2b - Daca/ ) Ledi/ .y
Pegylated interferon Pegylated interferon a-2b Sofo Sofo/ Sofo Sofo/ Riba
a-2a (Pegasys®) (PEG-intron®) Riba Riba
Type a-2a a-2b Genotype 1 243 125 245 125
PEG 40kDa 12kDa Genotype 2 165
o inly in li G 245
Distribution mainly in liver, throughout the total body enotype 3 T
spleen and kidney Genotype 4  24F 125 24F 12F
Metabolism liver liver Genotype 5 2= 122
Elimination kidney kidney Genotype 6 24= 12=
Dosage 180 Hg/wk SQ 15 Hg/kg/wk sQ Dacla: Daclatasvir, Sofo: Sofosbuvir, Ledi: Ledipasvir, Riba:
(fixed dose) (weight-based dose) Ribavirin
\C ~/ - %
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Table 4. Treatment regimen for treatment-experienced patient without cirrhosis23) N
Sime/Sofo Dacla/Sofo OFTitt);//PDZr;a/ Ogikt)lcf/l;ai E;a/ Pegylated Si(rjwlf[0e<‘eron/ Riba
Genotype 1 12 weeks 12 weeks
Genotype 2 12 weeks
Genotype 3
Genotype 4 12 weeks 12 weeks
Genotype 5 12 weeks
Genotype 6 12 weeks

Ritonavir, Dasa: Dasabuvir

Dacla: Daclatasvir, Sofo: Sofosbuvir, Ledi: Ledipasvir, Riba: Ribavirin, Sime: Simeprevir, Ombi: Ombitasvir, Parita: Paritaprevir, Rito:

Table 5, Treatment regimen for treatment-experienced patient with cirrhosis24)

Compensated and decompensatged cirrhosis®

Compensated cirrhosis®

Dacla/Sofo Sime/Sofo Sime/Sofo/Riba OFr;?;//PDZ:f/ Ogi?lc:/;ailral;a/ Pegylated Sir?‘fgiferon/ Riba
Genotype 1 24 weeks 12 weeks 24 weeks
Genotype 2 12 weeks
Genotype 3 12 weeks
Genotype 4 24 weeks 12 weeks 24 weeks
Genotype 5 12 weeks
Genotype 6 12 weeks

Dacla: Daclatasvir, Sofo: Sofosbuvir, Ledi:
Ritonavir, Dasa: Dasabuvir
AN TFHsl=24, ZUR 28 g

Ledipasvir, Riba: Ribavirin, Sime: Simeprevir, Ombi: Ombitasvir, Parita: Paritaprevir, Rito:

, FS0| B = THEsE ety 2t

Bat=H|tary 1A B0 Sl ER)

-

PHICHARY ZEXFOHI EO—HE B st RE 3 AME /e £ Q2.
N
FEGEAENA CF UE ABE FYFS F2ATT 62 HIV S U R
HOV H3t8 Zolt o 548 982 she wel, of8d  HIVE HOVY 32 gdds CD4 94 9zysvt
g0l e HEF AYol oA g A A= s W71 Folrt Astel BE FhRte] vlstel 7H4
2o £I HCV A4 E S8E A4 A tetd oS & £319) o] ThW AYRE £T120 mebd o|F B4
Aol AT S AT FUFAL OB dgel BH A SY WYISS BT GFWES FaAYoR

U4 Y UL A A 2 A2 Apme
3 5] Y olol Prholda 29 £SES ¥
+ stk
AHFAL FEHE U ALY oE & &
F ALY, UF DAA Ao = FEATAES
ook str}. Simeprevir, sofosbuvir &
OFA| &2 methadone, buprenorphine®} YAZ o2 A= &
ogh ofA) 7+ AEA-SL YehA gkorch e Bl
A opioid thA A2E T A FA, FHAYA, 14
A 5= o] AL 4= 1=, simeprevir midazolam 9]
EEEE F7H7]2L triazolam®] XS FIA7|ER
HEAH Ao &5 agirh22)

A% ABE 237 A9 HIV A28 A,
2 5 oA 7+ A5 Zea 7HEA o] =oma
o7} Basth

HIV $& ZIAEE HCV @5 ZgAe npariA 2

S U3HA pegylated interferon 7|¥t X2 & o] WA B
Hgloeng DAA A BEE $HAF o A=ttt thgt o)A
HIV X2 Zgo] ¢l CD4 FZTF 57} >500/mm’Y 7%
ofA 7t A2AEE vst] f8 HCV A=7 ¢4=2E o
7HA HIV A5 4718 4 3ok 23y CD4 J=4 474
<200mm’e] A HIV 2| 2E 2A] AlZtetolor oo, 87}
7} HIV x| 29 +A3te of 712] HCV A2+ 97|12 &
ATH2) HIV 35 2 8ol ALg 7H53t 59 %

F

—lNﬁzEru[n:{o]—J
]
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Table 6, Medications that need caution when used for patients co-infected with HIV28)

HCV treatment regimen HIV regimens that need caution when used with anti-HCV agents

Sofosbuvir Tipranavir
Ledipasvir/sofosbuvir  Tipranavir, efavirenz/emtricitabine/tenofovir disoproxil fumarate
Daclatasvir Tipranavir
Asunaprevir Atazanavir, darunavir, fosamprenavir, lopinavir, saquinavir, tipranavir, efavirenz, etravirine, nevirapine

Atazanavir, darunavir, fosamprenavir, lopinavir, saquinavir, tipranavir, efavirenz, etravirine, nevirapine,

Simeprevir . o . .
P efavirenz/emtricitabine/tenofovir disoproxil fumarate

Ombitasvir/paritaprevir/  Darunavir, dasabuvir, fosamprenavir, lopinavir, saquinavir, tipranavir, efavirenz, etravirine, nevirapine, rilpivirine,
Ritonavir efavirenz/emtricitabine/tenofovir disoproxil fumarate, maraviroc
Pegylated interferon Zidovudine
Ribavirin Zidovudine, didanosine

[probable adverse events]

« when used with ribavirin

- zidovudine: anemia

- didanosine: severe lactic acidosis, steatosis, pancreatitis

« when used with ledipasvir/sofosbuvir

- efavirenz, tenofovir: nephropathy

« when used with ombitasvir/paritaprevir/ritonavir

- dasabuvir: increase in bilirubin

N - efavirenz, emcitricitabine, tenofovir: gastrointestinal disturbance, neuropathy, increase in ALT

Fob 47+ HEFY FESS oY & FHYstltt = pegylated interferond} ribaviring FH3dtaL §lou),

(Table 6) o5 oFBe % HA8T I A Arase A
Yoz A8 A9 o[4S setalE Bat gtk Aze C
6.3 A0} &%t % 79 X249 DAA OHAlE £4:3 toHY 2.2 90% o]

dotof| o HCV a2 F2 2AF ZF £A49 ofs) Ao @3k SVRE 2o 729 4 CF e 4=
A2, FAZ] G2 s HAA HAddd & GXHAZ A R oFATA & 4ot BRpo A
AE7E dojuts 9= QS BR Fosjof otk HCV 3+ 9 At&7} £E5 Aotk sHAIT 717k Aldo] DAA oF
G AR Y B £i2 dupdts 7= 7l B A7F Lof FANE 2] HEE Ao, 4 EA A

& SRt FAEAL gon, Aot A 2ol2Y £HF o ¥& AHW Ao ofF BET ROl Yoz o
9 £87) o] gugBolt £5 5 IR BF  Zo| 9k ATE Bl 2o BAe| FolRe A AT
S AW BAE Yok HOV Fo] GAHE dof B4 & BEL RGO} oA 7 HEAE Fol g3l o we
Ao Brhe A FURAT, Aot Aol Wk gSo] ¢ Fo|BE, DAA Aol e HY R E
HCV RNA A1E A9shAG 4% 1879 o] Ae  Asn: A Aga,
W HCV §A| AAE AAH 349 RS wuato)
ol AL PRyl 4971 Bon, A vs) 453 64 B SEAE
A SEE LT YT G A4S Hole APE ERG HCV ZYAAANE B4 FRARC] B4 B, B
A ASTHALT/H A2 S 430 A8 i, TAI2EAYS S0l ehd 5 slovl, dof 2
Afole ARE 302 APIL IRA Y2 AT & L734E FLAY SN CF 19 3ol
4T dedets N2E 18T 4 Ytk ok 2ol @ WANT BS £ Mol HOVE WA FLAT Abofo
QoA Y AW AET 4 Gk FT0] R Bt 5 ABHL AT k. ofo] wret o BHo|t 7
2. &of ol Al v vind FAAY YHE 2 R ol £ 2L A Ag s By 2B B
AN ARESE E& AT Hols| BhRolThiD ML F5 AR BelS AYs S8 HOV A A4
20168 WHO 70|kl ot 849) A2 OF8 8 AWSHE A Anaeh g HOV $A) FHolt
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SolghE 99 Yo AHE A U4 TRAY @
Aol Al HCV T E< 215t
NemA CF 7 B .

o FRAT BN CF el ARE Uit AR
o A Adst AR Rage ves 2Rt o
A gt 71&£9) 92 o] & EHE peginterferond} ribavirine F
T 75 FAo ot oFE wid ot HAsteE FE 7
o) o] HEof weh gF2Ho] WRsiehio) Ribavirin
o A9 $HOR AAYA 9]t AT §84 1
7R T 5 Qo] ARE Ao FYdfof gt} ofof w
gt o= AHHE 7o 2HE Adcte FTt
43 =2olA1 gtk

DAAE= TH F243 R4 Y HCV A 7o 2L
WFde A s glen], AASLDL IDSAY 7ho]l =2tgl
A AEHE 71N A& Al o]F FAE o] &E
AZHe AT Qe QU2 APA o] 30
mL/min2th 2 ZLo DAAY A"o| AEA o
w37), boceprevirl} asunaprevir, daclatasvir= ZZ #of of
w2 &3 2Fo| AR gt} AT sofosbuvirs F2
TS 9 Wi 7o AFFA o ZEo] 30 mL/min B] gk
oAU BAE Fa R ste Y] T AT SR M= 7
7] 0| t}.38)39)

6.5 HBV == 1

AlAA o2 HBVS HCVE S5 7+ g4t HCV &4
9] 5~10% $£=F2o.2 43 A gttt HBV/HCV & 7
A oot APSE} PATIES Hy Aol
ko] ¥3) B %A Lehdehao ofd] gt HOV A2
AAE7) oldeli HBY 719 58 S1stm 7raso)
23 vlolga7t BoAE Belatt o] Bastt

HBV/HCV %2 749 834 shke] vholei2} o2 o}
olgae] BAG] M e uholEs ZH(viral
interference)o]] W72 HCV A& Fo|U X & &7 A
o)A HBVY A&Ast7t dojd 4= lrh4) E3] DAA
OFA| T o]-&3 HCVE A& & ujf HBV EA7} 7}t
74 %] Yttt mebA HBV DNASF HCV RNAE A7

m& B2
=

=y

o2 wUEF 3o} atnf, HBV Hpo|gAdFo] X437
o2 Yehyd 3 HBV ARE A&3H T‘ﬁo} Aed
A5t} 44) Lo A HBV/HCV & 7+ 3hxtof| A A3t
+ ARFEY 1 AoFES Aeste] Table 70 Vet
Act.

6.6 2l 5 UYF

HCV ZrgAt= Ad(tuberculosis, TB)| = £& 7+49E
Aol F7hhER HOV A=A YoIN BEA 2ARE
BUE Pt 3L 5 A9 g5k Aol dA
Hog Fdasitta ofAZIT 20161 WHO 7ho| =2l
HCV A7t 47k S4(13, 4, A% 74, A2 ®)
F T 7HAEE H2o] AEAGH, 2oy & AW E

of s HAE A AL Utk
HCV 2 &0 o]-§5= DAA A= & Zholl A djAL
E B2 rifabutino| Y} rifampind @ 13} AW L A T
48 it 1 557 9FE ol A0F AR ARE et
WA 3 Ertown ofo] wie} HOVS} TBE Ao 4
2ste e Aaor oo, YNHoR FEH TBE WA
Az Aol HEHL EY 28 38 49 WAL B
29 Aol vl FAA SR 2HER AFol ZAHT
4 9enz Q2 BE4ol WA BUHYH oFE
o 2AE Ho| 2r}48)
olsjell YA AW B A5 3712 A7 B
stof, SHIE FEANS AP oFE "oi—’r%ﬂi
7H 544 €Y & =S fYdfof etk u
% Fe Aol A de=E 76 A2 ARE-St
éﬂ_’l =193 EO .1_-_01 P 2}\01:15_131_ _1_]§H }:
¥ FEGE S A= Heof tig A2 J—} }
, Agith & o FAH ol ZAAFE S0l 7t
o|F AHEI YifolA &4 nigitt

iy offf o _l
& ox g o

A

2]

Ao

n=)
P

Wt W o% rlo ol
“01' itk

I
h

28

3 709 vl AMHCV)E Sejutetld Fuhy 7,
U ZHEYF Fa U F Shfothsh 2016

-

Table 7, Drug interactions associated with simultaneous treatment of HBV/HCV41)42)

N

HBV treatment regimens

adefovir, entecavir, lamivudine, telbivudine, tenofovir

HCV treatment regimens

asunaprevir, boceprevir, daclatasvir, ledipasvir/sofosbuvir, peginterferon alfa, ribavirin, sofosbuvir

« combination therapy with lamivudine and ribavirin causes lactic acidosis, hepatic failure, peripheral

. . neuropathy (contra-indication
Probable drug interactions pathy )

+ ombination therapy with peginterferon alfa and telbivuine causes neuropathy (contra-indication)
« combination therapy with ledipasvir/sofosbuvir and tenofovir causes nephropathy (contra-indication)

J
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o A2g B 4ol A P &S Hof g o
A e 9 Aol ATtz okt A g R
Hj 27k gebaich oWl kRAYAE FAFEol Bake 4
& 13 HAT FRANAE AZY 5 XS WHO
ol=etele] g2 Fus o as Eagoz o
ol 713 §3] CF 7Hgol #-st F25A oF
oA = AWFAL =&AL, HIV FEA, frof E A
|, B AdS 5 SFrY Fo40 o #HEEHE &
T AYES FSY Ho 7 AE0] CF HEY A=
of 9lo] SEAR|AE AHE o o] FrA|Ho] =0 F
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