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‘dglogogoo
0930l >J@gsemds

dgwoioboll s Fgdbmempogdol LF@sgo  aobgomsdmgdol doygbgoegow, XXI-g
bogy3bgdo, C 3g35B0@0 xobpsizgol gohm-ghom 937 3539L emdsma®  3Omda gdsls
Foddmoagbl. dmam sofagyemgdol aobdoganmdsdo dobo of@yogmds momowmg
0bOEgds.  ©oogogdsl  [odygobo  swyogo  gko®ogh  sgomdol,  Loggwogrmdols,
dob3o@oobszool s dOmdol ypbodmdols Ishggbgdengdols dobgwgom (Alter, 1997a,
1997b, 2006; HIN, 2002c; Kim, 2002).

dbmgemomdo  C 3g35¢0dol  godyglom (HCV) obgogodgdgemmns @oibgo  go-
byb@gmo 0bOEgds ©o 170 dognombl oswgdo@gds. gl 3ansbgBol dmbabengmdols
Essbamgdom 3%-o0s (Alter, 2006; HIN, 2002a; Lauer & Walker, 2001; Lavanchy, 2009).

Lodo@mgganm C 3g3s@o@ol 20303980 gdol dobgogom do@ogo 3035 gbBmdols
J3996900L @oibal dogznmgbgds (Kuniholm et al.,, 2008; Stvilia et al., 2006). Jg99565do
ho@omgdygmo gobargbo  gdowgdommmyoy@o  ggemggol dmbsigdgdom, dmbasbagmdols
7,1% C3g3530H0b godyglomss 0bgoizo®gdyao.

C 39350030, Lbgs g069lLygemmo 393530@gd0ologsb aoblbgoggdom dowsgro JOmbom-
29690 3m@gbizosom (70-80%) bslosmwgds (Hajarizadeh, Grebely, & Dore, 2013). dolo
d03obs®gmdolsl  goms@gds  @godgol  sbmgdomo  @sbosbgode. 55350950l
Jombogygmo 803pobs@gmds bdodo s@ol Jobgbo olgmo ddodg @sdmgaobgdgdols,
OOyMO03ss  ©godmol Bod®Ombo, 300MDbO, 33BAMEI@ YD SO oM 30bMT>
Yggaon  @godaols ¢3ds@olmds (Daniele, Bencivenga, Megna, & Tinessa, 2004; Davila,
Morgan, Shaib, McGlynn, & EI-Serag, 2004; HIN, 2002a, 2002b; Hoofnagle, 2004; Mandell,
2005).

xobsigol  Log@modm@olm  m@asbobsiool  dmbszgdgdom  gmggenfanoyg@se
smodobgods C 3g3s@0@om 0bgozo®gdols 3-4 dogrombo sbogro dgdmbgggs, boeam C
3935 0ol godyglbom 06x030Mgdol Bmbby gobgomsmgdymo @godanols JHmbo yeo
055350939600 ymggefaoygdaw 350 000-bg dgBo sesdosbo owydgos (WHO, 2013).

>bodbyeo  3@mdangdol  asdm oMM  sdgMogol  Iggdmgdyge  I@eBgodo
4mggeoYerogdop osbamgbomn 10 000 s5©sdosbl g@o®gds mgodamol G@sbl3gnsb-
Ao@ios (Kim, 2002; D. Moradpour, 2004)



C 393500fol  30mdagdols s5J@gommdsl Lodo®mggermdo s bmyopsw dbmes-
@0m3o ©I5BJO0m 3ob530MMbgdl dgdgao FoJBm@gdo: 5@ s@Lgdmdl C 3g3s@o@dols
Lbod®mgomsdBogm  god3obs @ 13930505900  039bmaamdygaobo.  ©ssg5©gdslmsb
d@dmgs  bpgds  dswomo  @oMgdyegdol  dJmby  SbGogo@YLymo 3G g3s@s@gdols
Lodgogmgdom.  sbGogodylymo  3Mg3sMs@gdols  IMsgog@oibmgbgdol  doybgosgsw,
d39@boamdololl bdodow ggbgegds 3390©omo  g539]Bgd0 ©s bmy dgdmbggzgddo
939h89690900. Jo@ogo WoMmgdygmgdols asdm, dMsgsmo Jggybols Imbsbengmdolsmgols,
b3 0g009Lyyao 337@bogmds bsjangdow bgandols|gomdos.

A5 dggbgos Lododmggerm@o HCV 0693900l 0bloogb@mdsl, gmggenferog@se
0350 golL  sbogno  dgdmbggggools  @oibgo. 2014 Fgando 2647  sbogno  dgdmbgggs
dodmgeobws (IDFIL2015), @ 100 000 dmbobengbyg go@osbys®odgdomn dgowegbl 4.45
‘dgdmnbgggols.

4m3gger03g o>0bodbymoesb godmdwoboty, dgodengds omdgol, @Gmd C 3g3sdo@o
>0l o> Ibmerme Lodgoozobm, s@sdgre d60dgbgamgsbo LmEosaey®-930bmdogydo
3Omdagds.  goblogym@gdom, olbgmo  @sdsgno  gambmdogy@o  dgbsdangdemdgdols
J39960Lsmgols dmym@oi Lsds®mggame.

dmene 3g@omedo asblsgmmgdon oo 3Gmy@glos doe(ggemo d39@bogmdols
Logombgddo. Jambogyeo HCV 0bggdios gobws 3o@ggemo s xg@-xg0mdom gohmswo-
goOmo gggeos Lbgs JOmbogyge 0bggaosms dm@ol, @dmdgmoi gobos 2obiy®bgdswo.

Jombogyemo  C 3g3s@0@ol  dodmgs dgHow  dbodgbgermgsbos.  wgbmgmdom
3oOao sMol dglfogeromo JOmbogyemo C3g3s5@0@Gol dodpobo®gmds, Log@msdm@olim
0 gOmgbym asoes0bgddo dgdydoggoyeos SbGHogodlygmo dgy@bogrmdols I@o-
gog0  3mdd0bo0s, MMIgdoi IO dgmos godylol 39bm@G03byg, @godgol sboos-
69d0l  badolbbyg, dob3dobdganol 99690390 doboboomgdemgdbg s dBogoem  god-
BMObY, OmIgEmsi YIdgogem 3ogd0M0 5300 5535090l AsdMLogoEmsb.

V3539 C 39350030, JOmbogymologob goblbgoggdom o bgogds yudowmgdols
J39d o 830Fmd  bogangdoe oMol dgbfogemoaro.  d(g039 HCV  0bggdiosbmsb
©05353d0Mgd o bmyogOmo Lsgombo, Gmdagdoi 5dgede oJ@ o y@os, dmemdoy
39033990 5O oGO0l s XxgM Jowgy ggerggol 3@migldos. dFgog9 C 3g35@0@ by
0543003905 ©s  Iglfogans dbgamos Jgdegao  go®gdmgdgdol  aodm: ¥dg@gl  dgd-
0bg9390do 30d0bsMgmdl Lod3RAmame ©s LgHmimbggdlos (C dgd3sGo@ols godylLol
LoFobowdwgam sbGolbgyagdols Fo@dmJdbs) dglodamgdganos 6 mggdwg o6 dmbogl



> dgbsdodobo, C 3g3s@oBol  Lofobodogam  sb@olbgymgdby  Lgdmemaoy®o
AabBoMgdobsls 5@ odmganobrogl.

5O gdmdl Lbgoolbgs doymds o sb@o, dgy@bosgmmdol wofygds o@ wsfygdol
3o05( Y3900 gdols dowgdol dglobgd.  godmdwobotdy oowsb, O™ bsjengdom o@ob
‘gl ogeoao C 3g935@0@ol  godyglol dy9bgd®ogo dodobodgmds dolo ®mE@As60bddo
dmbggo®ol  3o®ggemo  mggdosh  LgAmigmbgg@losdeyg, godylols  Mg3anogsizools
30bgBogs s dobo @meno, godyLol  3MbigbG®oEool  3ogdodo  gobiyn®mbgdbolmab,
g3009bobs s  dsl3obdgols 2969304900 RoJBmMgdo s Jomo  SIM o gdyen gds
55350950l godmbogogmbyg.  sdodmd, gohbws sbGo, @™MI  3Oo]Bogymo  ®oMgdy-
@gdol IJmbg 0dbgomes dmdbpsmoygm 373539 C3g3s@0@ol byen sbhogno dgdmbggggdols

3odmgangbs s domo  0bgoizodgdol  30Mggeogg weggdowsh  dglfogms  Gmama
dmbmobgozo®gdyga, sbggg HIVIHCV gm-0bg9]G000 3530963 9630.

dobobo

330930l dobsbos, HCV dmbm s HIVIHCV jm-0bggdioom 353096@ 9830 8F3539
C 3935¢0fol  bd9bgocog  dodobo®gmdoby  0bgoiEodgbol  30M3ge03g  ©®ggdoSb

0543003905, goOygLols s  dob3obdaols  goBmmgdols dgbfogms o dowgdyao
9098900 osgogdol  aodmbsgommsb  ©sgo3d0Mgd0m,  SbGogodylymo  d3@bo-
emdol soFygdols Lokodmgdol 3Go@gmoydgdols dgdydsggds.

>3m(356g60

V3039 HCV 0bggdiool  dgdmbggggdol  godmgangbs  ©s  dobo  d9bgdcogo

dodpobs®mgmdols  dglfogans  0bgozo®mgdol  30Mggeogg ©@ggdowsb, xgO  Jowgs
LgAm3mbgg@losdwy.

HCV 8mbm ©s HIVIHCV jm-0bggdoom 353096090 d0 373539 HCV 0bggdiools
3odmbogoeols 3ogdo®mols oy gbs:

e UJgboob

o Sbogmob

55350950l 3@ 0bogy® 3030bo@gMdSLMSb(geroboiyg®o Bm@Is)

e 3009Lol @g3erogzo300lL 30bg@ogolbomsb
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e 3009Lol 3mb3gb@®MsE0sLmsb

e 3009Lol g96mE@03msb

e  dob3obdaols 039by® 3obLygbmsb

o  Job30obdanols 39690390 RoJBHm@msb (IL28B)

e  ©30dgols BodAMbol badolbmsb

e  Job30bdanols LgOm@maoyd do g gomsb (ALT, IP-10)

153g(360g0™ Losberg ©s> 3M5]G037er0 @oMYd Y gds

Lodo@mgganmdo 3o@ggemoe godmgsgeobgm 373539 C dg3sGodol dgdmbggggdo
s dggolifogergom dolbo d9bgdmogo B0dwobs@gmds @myod Imbem slggg HIVIHCV
30M-069530300 909 353096@9ddo C 3g3s@oBom 0bgozodgbol 306390 ©ggdowsb
X9 30RJ5 LO®3mbggdlosdwy.

bodOmIdo  omggdhgm IVgogg/sbogno HCV 0bggdiool dglsdanem  Lbgswslibgs
382006039 @-@0 555Gy go®osb@o.

bodOmddo  Foddmgowaobgm HCV  0bggdEoobspgeb  L3mbRsbyd  asdmysbd@-
09 gdsdo  Jpgodmdomo  Lglbol, osbogasbdes  osbsgol, @osgegdols  3(g039w
303000boMgmdols 3mabmbymo woMgdyegds.

‘dggob{ogergm go@glols jobgBogobs @o 0dygbyd 3sbygbl dm@ol gm@gasizos
> 535020690 Jolbo 3ogdoMo osgogdol aodmlisgommsb.

ogoaobgmn  IFgo39  C  3g3opoBol  L3mb@oby@  godmxsbd@mgan gdsdo
dob3obdenols  Lg@memyoyg@o  do@zg@ol, IP-10-0L  3Gmybmbymo  @odgdymgds
Mm@ 3 dmbm, sbiggg HIVIHCV jmobggdioom 35309669 3o.

‘dggoblogergm s ©ogoeaobgm, @md godyLol g969B059M0 Godo oG oSbogbl
o8 gbols 3(g089 C 3935@0@0bogob 0g0masbiyn®bgdolisl.

doogmo Golgol Jiggol HIVIHCV jmobggdEoom 3530960gdd0 godmgegenobgm
m3ge@geo C 3g3s@o@ol Gsdmwgbody dgdmbggge.

‘dg3039doggm  B93mdgbosizogdo  Ylog@mbem  Lobbgol ©s Lobbaol  3md3m-
696®gooll  Logogmegdygam 33093900l sgoam@omdols  @slobggfow,  @mIganms
3obbmAiogagds  dbodgbgermgsobos  Gmam@ai  glbog@mbmgdol  sbggg  Lobmyo-
©OMydM0g30 XobIOMgEmdol 3ymbom.



LobRgdsdo dmgoygobgm Lodo@mgganmTo  3Fgog39 C  3935Go@olbsl  ob@ogo®ey-
Lgemo  3390bognmdol ©ofygdol 3Modg®moydgdo Gmam®E dmbm, slggg HIVIHCV
3M0b6x 943000 3530963 gddo.

65O Mol S3OMIS(30

3590 J39969d9em0 dO™Igdo:

Prevailing HCV genotypes and subtypes among hiv infected patients in Georgia.

Karchava M, Sharvadze L, Gatserelia L, Badridze N, Tsertsvadze T.
Georgian Med News. 2009 Dec;(177):51-5.

IL28B favorable genotype and ultrarapid viral response as the earliest treatment predictors of

a sustained viral response in a Georgian cohort infected with the hepatitis C genotype 1.
Karchava M, Sharvadze L, Chkhartishvili N, Nelson K, Gochitashivli N, Gatserelia L, Dvali
N, Dolmazashvili E, Dzigua L, Badridze N, Zhamutashvili M, Tsertsvadze T.

Eur J Gastroenterol Hepatol. 2012 Jul;24(7):817-23. doi: 10.1097/MEG.0b013e328353fd11.

Occurrence of occult HCV infection among Hiv infected patients in Georgia.

Gatserelia L, Sharvadze L, Karchava M, Dolmazashvili E, Tsertsvadze T.
Georgian Med News. 2014 Jan;(226):37-41.

Discrepancy between HCV structural and non structural genes in Georgian genotype two
patients.

Tsertsvadze T, Karchava M, Sharvadze L, Gatserelia L, Dolmazashvili E.

Georgian Med News. 2014 Oct;(235):74-8.

High incidence of the hepatitis C virus recombinant 2k/1b in Georgia: Recommendations for

testing and treatment.

Karchava M, Waldenstrom J, Parker M, Hallack R, Sharvadze L, Gatserelia L,
Chkhartishvili N, Dvali N, Dzigua L, Dolmazashvili E, Norder H, Tsertsvadze T.
Hepatol Res. 2015 Feb 16. doi: 10.1111/hepr.12505



http://www.ncbi.nlm.nih.gov/pubmed/20090154
http://www.ncbi.nlm.nih.gov/pubmed/22569080
http://www.ncbi.nlm.nih.gov/pubmed/22569080
http://www.ncbi.nlm.nih.gov/pubmed/24523330
http://www.ncbi.nlm.nih.gov/pubmed/25416222
http://www.ncbi.nlm.nih.gov/pubmed/25416222
http://www.ncbi.nlm.nih.gov/pubmed/25689487
http://www.ncbi.nlm.nih.gov/pubmed/25689487

The natural history of recent hepatitis C virus infection among blood donors and injection

drug users in the country of Georgia.

Tsertsvadze T, Sharvadze L, Chkhartishvili N, Dzigua L, Karchava M, Gatserelia L,
Abutidze A, Nelson KE.

Virol J. 2016 Feb 3;13(1):22. doi: 10.1186/s12985-016-0478-6.

LogHms>dm@obeo 3mbxggegb30960/309bgbds09d0:

3mbBgm-309bgbBoios — Detection of acute HCV infection among different risk groups.

Gatserelia L., Sharvadze L., Karchava M., Badridze N., Tsertsvadze T. 14" International
Congress on Infectious Diseases. March 9-12, 2010 Miami, Florida, USA

3mbBg@-309bgbBoios — Acute HCV Infection. Gatserelia L., Sharvadze L., Karchava
M., Badridze N., Tsertsvadze T. The 21th Conference of the The Asian Pacific Association
for the Study of the Liver [APASL] 17 — 20 February 2011, Bangkok, Thailand

3B g@-309bgbdoios — Occurrence of occult HCV among HIV infected patients in

Georgia. Gatserelia L., Sharvadze L., Karchava M., Badridze N., Tsertsvadze T. 20th
Anniversary NYS-ITRP Alumni Reunion. June 20-21 2013 Kiev, Ukraine

3B g@M-309bgbdoios — Acute HCV infection among HIV infected individuals and

disease outcome in the country of Georgia. Lana Gatserelia’, Kakabadze T., Karchava M.,

Dvali N., Dzigua L., Abutidtze A., Sharvadze.L. U.S. — Georgia Partnership in Science. June
16-18, 2014, Thilisi, Georgia.

653@m™3ols B gmmds s LEAYJGYGS

b5'd@mIdo TodImpa gbognos: dglsgoemo, o g@s@g®@ols dodmboangs, Losggmo®o
3o9mggeggol Igrgagoo, dowgdgmo Igrgagool sboaobo, w©olgghgdo, 3@sg@Hoggmo
0930M396©5(30900.  25dmygbgdygeo  @o@dg@s@yg@ol  Los, @mdgemoi  dmoiegl 163
Vgodml. dgogagdo sbobyeos 18 oog@®sdolbs s 7 3b®oado, bsd@mdo oyl ®o-
G gog@os 23 gmEmmo.


http://www.ncbi.nlm.nih.gov/pubmed/26843145
http://www.ncbi.nlm.nih.gov/pubmed/26843145
http://apasl.info/
http://apasl.info/

@0dghoddol dodmbogngs

3535090l ;93(3050(300 > Jesbogogszos

X0b6dOmgemdols bmgeom mOA5b0bs300l osgsgboms gmsbogogsioobs @
300G g0l Loldgdol dobgrogom (Disease classification and coding systems DIMDI-ICD-10-
WHO-2007) C 3393580d0 3obggnmgbgds ©ssgo@gdoms xagal — godglygemo  3gos-
H0HJO0-

03539 300050353000 253MYMRGh oSz dols M@ Fm@IS:

1. 373589 Cdgds@o@ol — gmwo B17.1
2. Jémbognmo Cigds@odol — gmwo B18.2

C 39353080 0689]30900 ©osgsgdss, MmIganlsi 0§g93L 3g3o@mEO®3yao @63
3069b0, C dg3s3o@ol  godglo (HCV). HCV séol 3odggeo  go@glbo, Gomdgmog
dddmgmgomo ofbs  dogmgzgmgo  jembodgdol  3OmEgbol  Fgrgysr(gamb gl
300999) o39c0g5T0, 1989 §-1s (Alter, 2006; HIN, 2002b; Purcell, 1994; Rehermann et al., 1996;
Sherlok S, 1997; Takeuchi et al., 1990).

C 339358080b g3opgdommmyos

C 39350%0 Ibmgmmom xsbpsigol 360dgbgenmgsbo ganmdbsgmy@o 3O Mban gdss.
xobpoigol Ibmgamom m@ysbobsEool dmbsigdgdom, 3@sbgBol Imbsbagmdols 3%
C 3935¢030L  godyglomss 0bgozodgdymo s gl @oibgo ymggee (gl d3390@00
do@emdl. C 3935d0Bom  godm(ggyeo  @godeol  Gg@dobogyg®o  ©osgo©gdgdom,
Jbmgmondo ymggemog@s ssbegrmgdm 350 000 sesdosbo  jgogos (Kim, 2002;
Lavanchy, 2009; WHO, 2014b).

C 39353080 og@3gegdbymos  dJmgals  Jbmgaomdo, 0ygdas  Lbgowslbgs
39M3O5B0YE0 SAOGoEo MY Jg99obs 2oblbgogogds C dg3s@odol 3MggomgbBmdom s
3009b0b 2969604900 H03gdols 3HmEIbG Yo yopsbsfoagdom.
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(053M53> Nel) C3g3s@o@ol 3GggomgbBmds Lbgowslbgs Jg996gd0l dobgogoom.

9%

bepogmgmo 0@>@0s 599 5860 3> s>bos 0530605 bsJodmggeom
93003

fgoeier. C3g3s@odol doGrmgs(goopansobo) 20006 Y.

C393530@0b gggeoby domomo 30935 gbBmds BoJlodgds sbosbs ©s sxg@o-
godo (Shepard, Finelli, & Alter, 2005). ga303®89d0 C 3935&0dol 3G ggoegb@dmds 15-20%
©>  doMomsEsE  25dm{g99mos  30MgbGg@momy®o  sbGHodobEmbmdog®o  mg@ms3oom
(Frank et al., 2000). Ggoosdgoomn sdogo  3MggomgbBmds  1-2%  godboGogds
odg@m0godo,  ogbB@s@osdo, 0s3mbosdo s 39bGGs@YGo  gzdm3ol  J394bgddo.
@gbgmdo 1.3% (Ogarkov, Malyshev, Tokmakov, & Smirnov, 2004), Lsdbogon gg®m3sdo C
39353030l 3Mggo@mgb@Bmds MAS ROM Js@ogos s dgoagbl 2,5-3,5%-. hdwo-
@mgon  9ggem3sdo  bogangdos 1%-bg, yzgmoby @odogros obamobls o  Lgobwo-
bogoodo (Alter, 2007; Alter et al., 1999; Armstrong et al., 2006).

Lodo@mggenm dogggmgbgds C 3935@o@ol domseo  3Mggoemgb@dmdols  Jggybgdols
x39xl. 2001-2004 Fengddo Jggysbsdo ho@o®gdyamo gldowgdomamaoy®o ggen 93900l
dmbs39dgools  dobgogom C 3g3s@o@ol  go@ybom 0bgozo®gdygmos  bOEsLEYoO
dobobergmdols 6,7 % (=150 000) (Stvilia, et al., 2006).
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(0053M53> Ne2) HCV-U  30g930oa9b@mds Lods@mggarml bmysw dmbsbengmdsdo
(xgoM90b-bgangdzoydo 3ganggs, 2001-2004 §F).

I - o500 Bbsbiggds

6,7 % | — HCV 0bggdzoom sgopdymegdo

fys@em: C 3g3s@odol do®mgs(yoopensobo) 2006 §.

2014 Fgaols Gobos Fgenmsb dgosdgdom, Lojo@mggerm@o C 3g3s@o@ols obzowgb-
AMdS  56%-0m  2o0bo@s. C 3935@oBol  sbogno  dgdmbggggdowsb  6.8% 3(gog9
‘d9dmnbgg390vg, boam 934% — obeoe  asdmgagbogn  JOmbogyan  dgdmbggggdby
dmoms.

sbogmdmogo  xa9xgool  dobgogomn C  3g3s@o@ol  sgo@mdols  dsJlodsga@o
dohggbgodgeno 30-59 Ferols dmbsbagmdsdo s@obodbgdmes.
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(053®53s Ne3) (3039 wo JOmbogyeo C 3g3s@o@ol 0bizowgbBmds

M930mbgdols dobgogom.

80 7
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50 -~
40 A
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20 -~
10 A
0 T T T
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N R I S S G e ¥
N 0 ¥ N <§\ o@ o@ © oy &
N Q N AN N N &
N (‘boé} %@ C\JOCS ‘b@tf
o
3 S
frys@mem: (NCDC “Epidemiology Bulletin”2013/Vol.17).
(00533535 Ned) JAmboggao C 3935GoBols 0bizowgbBmdols
SbogmdM0go aowsbsfomgds.
2010 .
m 2011 2.
m2012 §.
0-1§. 14§ 514§ 1519 §. 2029 §. 3059 §. 60 §. <

frys@em: (NCDC “Epidemiology Bulletin”2013/Vol.17).
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CDC/sd3-1 Ibododgtom, 2015 (el Lobmgowmgd@ogo xobpsigol gomg-
byano 3mbA@maol 396@®ols (NCDC)-ol dog® gobbm@dogmes sboano, 353Gsdyg@o
3039 o(309M0  ggenggs — LB s C 3935G0@ol  Lgdm3mggomgb@mdol  3gangge
Lodo@mggeomdo™. o3 3ganggol Foboslfo@o 8mbsigdgdols mebobdsp, C 3g3s@o@ols
30935 gbB™ds bmgos dmlbsbangmdsdo 7,1 %-os.

Aol Xp9ngddo C 3935¢030b  gog@Egmgds 69g@o  domsmos:  Lobbgools
Ombm@gddo — 2,5%, ULJgbmd@ogo 3bom goesdgdo ©oog50g000 sSgodymeygddo —
10,3%, @990 39emboon  sgoedymagddo — 12%, bogrm  bodgm@Eoggdol 0bgdiools
aboo  ImIbIodgoengddo  68%-0o (Badridze, Chkhartishvili, Abutidze, Gatserelia, &
Sharvadze, 2008; Richards et al., 2006; Stvilia K, 2005; Stvilia, et al., 2006).

(053®535 Ne5) HCV 3@ 930 9b@mds @olgxageagddo.

68%

70
60
50
40
30
20
10

2 6% 12% 10.3%

06gdzo®o | Lolbgools
bo® 3m3sbgdo mbmMgdo 535034mxzgd0 535034mx9b0

figo@mer C 3g35B0o@ol do@mgs (yoowensobo) 2006 §.
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C 33358080l gBommmyos

HCV doggnmgbgds Hepacivirus-gool ggsdl s Flaviviridae-l mxsbl. godgbo s@ols
dgodg bmdol, dolbo osdgB@dos 30-50 63. godylbo dgoEsgl wosbarmgdom 9 600
bz gm@owobogseb  dgdged  @ogdomo  dmgo@mdol @63-0l  gOmdoy  xodgl o
23o0Ll, Amdmol dgdoagbermdsdo  Igools aenogm3dm@gobgdo  (Houghton M, 1996;
Lemon SM, 1995; Purcell RH, 1994).

b3 oBsOYos @odoydo Lydg®zoxlowomn. HCV-I 496mddo jm@omgdbyaos
bHOYIHAOImo  ©>  s@LHHYIHaG Yo Gogegdo.  LEOPIH IO Gomgol  dog-
39mgbgos C (core) 30m@Bgobo s m@o godlbol aarogm3dm@gobo E1 ws E2 (envelope
protein). gl ogrgdo dmbsfomgmdgh godgLol  LEOPJBYO0L  dgbgdsTo. godylols
sO5LAOYJB YO yeo zoengdo: NS1, NS2, NS3, NS4A, NS4B, NS5A s NS5B dodoms@aw
Joddmeagboenos  Lbgowolbgs 939@dgb@gdom, Gmdmgdoi dmbsfoggmdgh  godylols
6g3ogoiosdo. gl g9@Igb@gdos:  dgHom3Mm@gobs,  LgMmobd@mm@gobs, @b
dge00gobs, M6 sdmogdymo @I dmeodgdsbs s bby (by®. Ne 4).

30090l Igdoagbgemo  ogngdo, dobo  ggbmdols  gol{g@Mog  dgdwgabsodowss
aobsfom gdygao:

C (core) 3@mm@gobo — dgoygds 191 580bmdgsgologsb ©s ogmgs Lod wmdgobo.
mdgobo 1 (1-117) dgoagds m@o doGomso 30AOMBMYeo @ga0mbologsh. ©mdgobo
2 (118-174) 9g6m  Jo®mxmdymos ©s> dobo  sdmanmgds  dogdbs@gmdls  p2l-by.
mdgobo 3 (175-191) yggansbyg dgHoe dow®MmBmoymos ©s dmbsFomgmdls Gmam®3
Logbogno  ao®bol E1 3@m@Egobols 6ygegm@ooyg®o  msbdodwgg@mdols Lobmgbdo(De
Francesco, 1999).

3o@bol  goangdo (ELE2) — 3gfow gerogmboams@odgdygamos s  ¢3bodgbg-
mgobgl Aol 0edsdmdl  yxdgedo  dgofggemdsdo. El  dgofggemmdsby
3obygbolidggdgero  bydg@mgymos, boam  E2 dmdgogol, @mamaE  6393@¢m6
535 3ogdoMgdgeno(Fraser, Boo, Poumbourios, & Drummer, 2011).

P7 30m@g9060 — do@mogmos o@ dmbsofoamgmdl go@glols 3gbmdols @g3emo3o305T0,
dog®od 200537 yg39®) ol modsdmdl  godyglol  JmOGmygbgbTo. P7  s@ols 63
530bm3gogologob  gdpaoco  3gdd@Msbosdsgogdomgdgemo  3GOMABJobo,  GMIgao
dgdo®gmol  gbm3gsbdy®@ dowgdo. P7 30m@Fgoboll gogo@mmgdol 3GMmgm3zo@gosl
obgbgb gbm3@sbIY@ dool Lobogbogrem gbbodgdo. P7-0l m@o G®sblidgdd@sbyeo
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©M3dg0bo, gbm3gsbIY@Ho  @gHogyydol  Lobsmyg@ols  dods@m gy gdom,  (30F M-
3ensbIPBH0 @ gogom 5M05b gOMIsbgmmseb s 3sgdomgdyeno (Steinmann et al., 2007).

NS2 30m@gobo — 21-23 jogmesg@mbos (KDa). oli @@sblidgdomsbymo  Gogoss
©s bobosmpgds 30mAgobyemo sJBogmdom (Popescu et al., 2011).

NS3 30m@gobo — 67 kDa bmdols Ige@ogyblaogdo gbbodos, dolo N-Gg@mdobsgoo
bobosmegds  bg@ob-3@m@gobs  o@ogmdom,  beoam  C-g@dobsgro 3o,  bF3-
obo/3ganogobs 5JBogmdom. ol dwgds@gmol gbom3esbdy® 9@z yddo s Jabol
39090m0dgB®oygen 30md3agJll NSAA-Lmsb.

NS4A 3Gm@gobo — 54 s30bmdgogobspgsb dgdwysdo dgdd@sbyemmo  3GMmEgobos,
Omdgeoi 5Ol 3OMEJobobol gm-go@meo (Locatelli, Gosselin, Spadari, & Maga, 2001).

NS4B 30m@gobo — 83odg, 7 kDa bmdol dop@mgmdygmo, 0bGgy@omy®
d93305bygao  ogns, mmbo  F@sbldgdd@sbymo  mdgobom.  gdeMgmdls  9bom-
3eobdy@  M9Bog g yddo o 3db0dgbgemgeb @AMl medsdmdl  Lbgs  godyligeno
goggools  dg@hggedo. gbm3@msbIy®d  @g@ogyeyddo ol sobpyizomgdl dm@Rm-
@mA090 (3300 gdgol s [o®dmodbols 39do@sbya Jlmgoenls(De Francesco, 1999).

NS5A  3@m@gobo — do@mgomag®o  golbgmd®m@gobos, ®mdgmoi  sbegbl
YR Ogog@o  gobomamyools  dmeymszosl  HCV  obgoiodgdya  gx®gogddo.
9360dgbgarmgobgl  Gm@l  0sdsdMmdl  godylymo  @6I-ol  @g3enogezosdo s
060 90x89mmboldods@mn 3sLybdo(Gupta, Qin, & Song, 2012).

NS5B  3®m@gobo — 65 kDa bmdol, godgbygmo @b  wodmzowgdymmo  @bd
3o@odg@obos. NS5-I  do@omswo  gybjioss HCV  @bd-ol  @g3emogo@os, oo
049690L  30dyLol  @ogdom @b xodgl,  Omam®E  gogodl s @b63-ob
G93g0035300bsL obgbls G0odmbyzamgmbo A@o3mlgs@ols (INTP) 3maodg®obsiool
JoBomobgdsls (Jin, Leveque, Ma, Johnson, & Klumpp, 2012; D. Moradpour, Penin, & Rice,
2007; Rigat et al., 2010).

5bBoagbyg®o (335 gdombol  mgoelsb@olbom  LEOYJH PO gm0 3o gdosb
3oblogym@gdom  gmblgdgs@ogemos  C-core 3GmEgobo, bowm  s@SLEOYIB YOI
@930mbdo NS5-3@m@Fgobo (G63 @sdmgogdymo @I 3maodg@sbs). ao@lols 30 gdo
El, E2 3o aoblogygmégoom go®osdgenyg@os (HIN, 2002b; Lemon SM, 1995; Purcell RH,
1994; Selby et al., 1999; Sherlok S, 1997).

300960l @mamaE LEOYJdgeOgmo sbggg SOSLEAOYIG YO Yo Goggdbol dods®m
303 dogogds  sbGolbgyegdo, @mdangdoi  Lobberdo  Godggeodmgdgb  (Lydm-
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306390Los).  Anti-HCV sb@olbgyamgdo  godgbdsbgo@@smgdgano  mgolgdom o@  bo-
Losmgds.
byg@omnbdg  Foddmagboenos € 3g3s@o@ol  godylol dmpgamo, HCV  a96m3do

3000 gdgmo  LEAOYJHYOgmo s s@LAOYIH YOI goggdo  dgbsdsdolio
29630900l 3060dbgdoo.

(byaNel) C 3935000l godgbo.

as>&bob a3s36bob
amogzm3tm@qobo 1 ——— amogm3tm@gobo 2
as>&bob
3omado zo0tqbolb 463

355bowaob gomado

HCV 336M30L 3036 3MRN&I3 V0 GNT2I30

P — HCV &63 —
&FHldafgmn 26oLGRYJGYAymn
@ne2gsn grmodo

p22 gp35 gp70 p7 p23 p70 p8 p27 p56/58 p68

* N ’

sBlal dgBommitim@gobo INF %63
3n s baﬁnSSﬁm@,ao%b ﬁa%nb@aS@)an 3mmn-
Ry 763 3gmngabs Eomod dgfobo
By3mgm- &s6L3gaB3Ms6yma 335 BmMgda
Jbggbntgm (3nemyon

figo@mer C 3g3530@ol dodmgs(pooparsobo) 2006 .

17



HCV 396m@03gdo

C 3g3s5¢0fol  godybols  3b0dgbganmgsbo  mogolgdby®gdss  dolbo 2969304590
SO5gMMA35MMzbgds.  godyglols agbmdo, Lgdggbo®gdols GognmagbgBogy®o sbognobols
dobggom gaslbogoEodegds 39bm@odol 6 doMoms® xR 569 sl gHo.

(byeNe2) HCV 9 9bm@o3dgdo.

4a(E) ) ad
[+ dg 5
(3B Jae | an 2 6a
Eh
&d
{ G b =
& Be
d ~ B
5 2|
a 4 6
z —
3 &l
1 Bk
‘ 1b _— 6i
1¢(E) - Bh &
101
Te(d) 3¢
Wy 18 ae 3d -
3b
da
3V

Ay

Figs@er Versant HCV (Lipa) Simens.

emgmoml dbddedon 6 296mFo30 s 50-bg 9B bydgoso, 100-bg g0
0bmEsdo s 35b7lobrgdgmo Momegbmdomn 3gobolsbgmdgdos asdmgengbogno (Nolte
et al., 2003; Ross et al., 2000; Simmonds, 1999).

HCV go®9glLol Lbgopslbgs agbm@odol bygegm@ooy® 056d0dwggeimdgdl do@ols
aoblbbgoggds ©osb@mgdon 30-50%-0s, Lad@0393T0 gl asblbbgeggds gowagbl 15-30%-
b, 0bmEsdgodo 5-15%-1, bomerm 335bolobgmdgddo 1-5%-1 (Bukh, Miller, & Purcell, 1995;
Simmonds et al., 1993).
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ab®ogoo Nel.

HCV a96m@03gd0 @5 3gobolsbgmdgdo

Term Definition chlfeot!de
Similarity
Heterogeneity
Genotype among different 50% — 70%
viruses
Closely related
Subtype viruses within each 70% — 85%

genotype

Complex of genetic
Quasispecies variants within 95% — 99%
individual viruses

fys@mer: C 3g3s@0@ol dodmgs(yoowansoba) 2006§.

Jbmgmonl bbgoslbgs ggma@dsgoge  s@gomls 0y  Jgggebsdo, Lbgowolibgs
HCV 2969303900 3039005 35303980 g09eno.
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(2053%53> Ne6) HCV g 9bm@odols gogd3gergds dbmyaomdo.

HE!
5
~
wOOOOﬁﬁHﬂHHHumgw

ST B N I T TR R T S e o
AN OFPNLOWAARBOSWNW
LI MNP e

ERONLEBLER.E
3

3179

o

total 82728 100.0 ¥

Fgseer: US Library of Medicine, National Institute of Health, Los Alamos National laboratory.
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I; 2 0o 3 39bm@3 03900 momdols dmgen dbmgaomdos gogdgegdygeo. la ws 1b
B03900 g3geobg bdodoe agbgogds, domnbyg dJmol germdsgydo HCV o0bggdiool
60%. 1 a9bm@Eo30 ©mdobo@gdl hOwomgm sdgHoygsdo, hOogmgon gg@masdo, —
LodbGgm o  o@dmbogamgm  93em3sdo,  053mbosTdo.  agbm@Bodo 2 bojergdo
398039 goygmos  goweg Godo 1. Godo 3 gbpgdyg@os  Lodb@gom  o@dmbogen gm
sboolbomgol, mydazs ol dmgeols Jbmgeomdo agbgogds. agbm@odo 4 agbgogds
39bHG Y@ sbosTo,  gago3dgls  w@o  39bHGo Y@ sgMogsdo.  agbm@Bodo S
9JLggboydow, dbmeme LsdbGgm sx@ogsdos. 2gbmEodgdo 6 bsbsbos sbosdo(CDC,
1998; Houghton M, 1996; Mondelli & Silini, 1999; WHO, 1999).

Lodotmggenmdo ho@omgdygemo  g3owgdomemmyoy®o  ggengggdoli(Sharvadze, Nelson,
Imnadze, Karchava, & Tsertsvadze, 2008; Stvilia, et al., 2006) 8mbszgdgoom HCV

396m@03g60L o3 (3geds dgdgaos:

(R053M535 Ne7)

HCV 29b6m@03900U 35650qngds Lods@onggermado

2003-2013 §f) 0cbo399900

43%

36.65%
20%

Genotype Genotype Genotype Genotype
1 2 3 4

2503309 30O~ M5MmEObmds ~ 2000

396m@030 1—43%;
396m@030 2 —20%;
396m@030 3 —36,65%;
396m@030 4 —0.35%;
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HCV 296930490 30390l @503y 3b0dgbganmgsbo  janobogydo mo@gdamagds o6
aoohbosm,  dop@ed  dognosh  3bodgbgermgsbos  HCV  0bggdizool  339@bsgnmdols
boba®@denogmdol s d39@bogmdols 3GMmabmbols 3sbbsbmg@olmgols.

>OLgdgeo  dmbsigdgbom, HCV  agbm@odls  ©s  osgowgdols  dybgddog
d03obs®mgmdol,  dog.  osgegdol  Loddodgl  dm@ol  3ogdodo 5@ s@LgdmdL.
bodo0g@me, Jodm gogdodos HCV g9bm@oldls s d390bsgmdol 9390 @ mdsls
doeol. dog, HCV 1 agbm@odom  ogodgmeagdo  ggee  3obybmdgh  0bdg®-
QgOMbmg@sdosls  (40-50%) ©o glodko@mgdom  Igy@bogrmdols  baoby®danogo 9@ Lo,
d5dob Ompgbsg HCV 2 s 3 a9bm@odom ogo0dymeyzgddo 337@bogomdol 939J0-
Omds 360dgbganmgbo Yu®M domsaos (70-80%) ws gl sgodymagdo

d390bogrmdol  ao30mgdom  bogergdo  boba®danogmdol  3@LlL  Lokodmgdgb
(Hadziyannis et al., 2004; Jaeckel et al., 2001; Shiffman et al., 2004; Zeuzem et al., 2004) bmgom
bEgoB™bo, 0300960l 35MME MY 0990 MM ggdo mgodgndo, Omdgeno(s
SbmEodEgds BodOMbDMsb 9uGm bdodsw agbgrogds 3 29bm@odom  0bgoizo®gdyge
30Mgddo(Rubbia-Brandt et al., 2004; Rubbia-Brandt et al., 2000).

Jbmgaoml dobd@sdom yodmgmmgboeno HCV-ol 6 dodomswo a9bm@odols godws,
o0 gdmdl dmbozgdgdo m@o Lbgosbbgs a9bm@odol gg9bg@ogycdo dsbogol @gz0db0-
bosool  Ygogase  [omdmJdbogo  Jod@Mopygmo gm®dgool (RF) dgbsbgd (Kalinina,
Norder, Mukomolov, & Magnius, 2002; Legrand-Abravanel et al., 2007).

sOgdmdl  @odMmASAMA0Yms©  ©sd@303gdYeo(agbmdol  Lgdggbodgds)  dmbe-
(399900, @3 Lodotmggenmdo oMz 09 olg 0dgosmse agbgogds 2K/1b Mg308506568 -
0 BmAdgdo. >5@bodbymls odyo@mgdl Lodo@mggamdo dgmdg agbm@odom o0bgoiodg-
b 3530963 g0do 5b@ogodylyeo d3@bogmdol dgogasw dJomgdygmo 25biy®bgdols
sdomo dohggbgdgaro (Karchava et al., 2015; Tsertsvadze, Karchava, Sharvadze, Gatserelia, &
Dolmazashvili, 2014), sbggg 9EbmgmTo, >5Oo35b39Mbgdae 35309609030  gmbojydow
JoOmggangdol s bmyoe 3mbE  Loddmms  J3g9bgdowsb dogy@odgdygeo 3o®gdols
>™lgdmos (Demetriou, Kyriakou, & Kostrikis, 2011; Raghwani et al., 2012).
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HCV go@53980L gbgd0

HCV gowog3gds godgbon obgogo®gdyamo Lobbaol ob dolo 3md3mbgb@gdols
aoslbdom, HCV  99dggemo  ©ombm@gdol  m@asbmms s  Jbmgogmms  @@sbl-
3gob@ o300, 0bgozo@gdbyao Lobbmoon sdobdydgdyamo d3GoEol s Lbgs Lsdg-
©00306m  0bLEMYIgbGgdol  asdmygbgdom. godglo obggg  owsgigds  LJgbmd@ogo
3M6ESJHom s ©oogo LYo IEosh boymabg mOLYmmdol s ddmbos@mdols
@ml (Alter, 1997b; McCarron, Main, & Thomas, 1998; Stvilia, et al., 2006; Villano, Vlahov,
Nelson, Cohn, & Thomas, 1999).

HCV-L L Jglmddogo gbom as@s3gdol @oljo ©odsmos. boby@dderog, dmbmgsdy®
3o0Bbom@ gL dmdol aowsigdol @olgo 2%-bg bogangdos, bmenm  dGsgegmdomo
LJgbemddogo  3o@Ebom@ols  gdmbgggedo, dowosao  @obigol  dmdem  ob  3gBgHm-
LgJbgomgmo 3ogdo@gdol Ml godgbol assigdol Golgo 6%-3pg 3G yemd(HIN,
2002b; Terrault, 2002).

HCV-U 39@0bs@oemy@o (390@G030e09M0) aosi39dol @olgo Lodysgrmo 5-7%-0s.
09 ©90l mAAs60bddo HCV @bd-ol dowogro  3mb3gb@@sEoss, 35dob  bsgmeby
3009Lols gosgdol Molgo ob@wgds(Mast et al., 2005).

HCV-L aopo3gdol 3m@gbgog@o Fyo®ms 300Lobao ©s Fo@gocgds, 0bxgozo®y-
daemo bgeolbs{ymgool godmygbgoolsls (Antoszewski, Sitek, Jedrzejczak, Kasielska, & Kruk-
Jeromin, 2006). sUggg, HCV-U gosigdol ©sds@goomo @oly godm@o  dgbodenms
04mlb 060300 gd @0 Lolbamon ©sdobdy@gdyemo Loymgscbmg®gdm bogmgdo, doy.:
Lsdotmgdgero, gdogols xog®obo s Lbg(Liang, Rehermann, Seeff, & Hoofnagle, 2000).

055350 gds 5@ 2o5g(39ds 3590-Fg9mmgabo abomn s 3FgMhgool s bmggergdols
Lodgoa gdom.

HCV 06ggd3ool 3smepgbgbo

C 3935¢030b godyglom 0bgoEodgbolsl, bpgds godylol dgkds 3Jg3s@mEod do
©s dobo M93@o3gs3os (poddsgmgds). HCV dog39mgbgds  393s@m@@m3ge godygligdl,
0ygdzes  gbmdognos  oliggg C  dg3s@odol  godylLol  @odxgm@E@m3dymo  bybgdse.
39350™30AOL  2oMs, godyloll Lodobby Tgodangds gobegl T o B ¢xédgogdo,
©brO0H Yo JXMIRYd0, 39H0FgOog@o  Lobbaol dmbmbyzmgsdgmo Px@oegso-
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dmbmiodgdo (PBMC) (Bain et al., 2001; Laskus, Radkowski, Wang, Nowicki, & Rakela, 2000;
Lerat et al., 1998; Navas, Martin, Quiroga, Castillo, & Carreno, 1998; Stamataki et al., 2009).

HCV-U 3935803009030 dgx@ol balbpo d9dsbobdo o@  o@ol  dgbfegmogo,
099G> 36mdomos, G®mI goGubol as@lbol Gomgdo (El s E2) sbpgbls dslidobdamols
PxOgeol (39353 mEodol)  bgosdodbg  sOLgdgmo  L3gEosgy®o  G9393GH™mA0L
‘dgomdgol. doli3dobdgmols  3g3s@mEodgool s @odxgmEodgool bgwsdo®dby gJl3mg-
boGgdamo G9393GmG0L LE@ada@goo: CD8L, sdsmo b0dgg@ogol @o3m3Gmdgobo
(LDL), C-3o30ls qgd@obo (DC—SIGN @s L-SIGN), SR-Bl, > bg. 9émog@n]dgogdgb
C 39353080l  godyglol go@lbol  Goangomsb(Mandell, 2005; Zeisel, Barth, Schuster, &
Baumert, 2009).

(bygd. Ne3) god9glols dgk@o 3g3s5@mEo@do.

& C 3935¢0®0@E godaLo
5557
ST

£330 ==
S €*’“: )
S
P 30@0mboL 258mmsgolygew gds

3009gLboLb Jgkds OEQ% o
- = NS

HCV &638

>

30GHombol SFTygmads

BAOS6bLan >330S s dMmEoddm@Egobols

() ( )
S0 mn 3o

\@/
3GmEgbobgo

ﬁvw ooSES
o &63-0L Gg3amog>EoS
~ N~

-\./\./\A/
~NANT~T

Fysd@er. C 3g3o@o@ols dodmgs(gonpasobo) 2006§.

HCV godglLol godlols @Gogogdol dogd  dobdobdenols  gx@gools  L3giogoygdo
093930™A0L  bEOYJH YO0l dgomdgol dgogase  begds godglobs ©s gx@gool
dga(yds s dgbodsdolo@ godylol Jgk@s dolidobdgrols yx@godo. godybols 96g-
B0gg®o Isbogns (G6I) aodmbmsgolygeogds dslidobdamols gYx@gool oGm3sbdsdo
> SlOYmagdl Loobgm@dszom ®b3-olb Gemal. godyboll ®g3eroizo305d0 dmbsfoeng
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Q9MH3dgbHgdos: 3MmPBgobs, Jdgmogobs, MBI 3maodg@sbs ws Ubg. (Acton et al., 1996;
Bartosch et al., 2003).

Omam63  3bmdogros, HBV o0bggdEool @@ml bpgds godygbol 0b@ga®omgods
dol3obdenols  2gbmddo. @oi  dggbgds HCV  0bggdiosl, godygbol  Lobogm@beom
3ogedo oM  gOmggds Tgoggeydo ©bd o dglodsdobow  Ssmmygbo o@  0b@Ggy-
G0GEgds dol3obdarols g96mddo (Lauer et al., 2005).

B 3935&0pol  godmdfgggo  godglbobogsb  aoblbgoggdom, HCV  bobosmwgds
300053000 (30@M35m0y@0 Jmdgogbom, @s3 0f3936 30HM@obL s dgbsdsdobow
065303009090 3g35@™E0Hgool  go@gbll, dog@sd  godylol  LybEo  0dybe-
3969@mdols  godm 5@  bgds 3g3o@mEodgool  LY@sgo  Lobsgos  20dmdfggg0Lasb
(Gerlach et al., 2003).

0bggg OmamAE ssdosbols 0dgbmwgnoiodol godylLo (s0g), HCV-3 bslbosmwgds
3009Lol 5bGogby@o LA YJH YO0l 390gOmgbyemdom. C godylo y3o@oldo®gds
039603 gB0L bgdmJdggdsl, (ymol aobdsgmmdsdo dobo obBopgbyg®o LE®YIG ROl
LY @og0, dOsgoexg®oo 330 goom. C godyglol sbgmo dg@@Eogo®osb@yermdol sdm,
T 0o B @0dgmEodgdo ggosd sbgdbgdgb sdmobmb 39M8sb9b@ o aobsbangdyano
obBopagbgdo. HCV-UL 53 9bs@ol  godm(@oygbbem@gl  0dygbygd  bgosdbgoggemmdsls)
“immune escape Virus” gfmegds. gombs ©s 0dogg ogowdymegdo, HCV-L  dygpdogo
(335809050 5bH0ygby® goM0sbB ol ggobolisbgmdgdo (quasispecies) gfmwgds. gOm ©eg-
©3990 3630093 9m0 3gobolabgmdgdols @ozbgo sgds@pgds 1010 — 10111, sbegno
o5bRo0g9bydo  I@odgdol  [o®dmJdbol Lol{®oxg, 9dgdgl  dgdmbgggsdo  smgds@gds
dobgo@®oa gdgano SbBolbgyangdols aodmdydoggdols Lol ®onql, ‘dgw gy
Qm@dodegos 3g0LolGgbd o 0bggdios(Mandell, 2005; Sherlok S, 1997; Walters et al.,
2009).

HCV- godbols ob®oggbgdo — E1, E2/INSL Ugadgb®gdo yggerodyg dgdow  (330-
gdseos s 9.0, 7303g035@g0dgma@ Gga0mbgdl” Fo@mdmowygbgb. gl ydbgoo Fom-
dmoEagbgb  0d9by@o  Lobgdol dodome Lodobbgl(Kato et al., 1993). 33eg39d0
SsLRYHgol, @md HCV-I 30Mg9am0 39bm@odo asdmombggs 303963500569 y@ &g 0m-
690y IYBo300l gobgomsmgdol gggeroby domsmo LohJs@om. bgdmswbodbyao aobs-
3000695l 300390 agbmBo3ol JOMboboiools yzgamsbyg oo Lobdomgl s 0b@Fgo-
RJOMbmngds300bols gobyy@bgdols yggansbyg odsg 3OM396E L.
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HCV 06g9]300lL Jombobsigosl bdod dgdmbgggsdo gobosdo®mdgdls olgmo 393@0-
ool 0bpyEomgdol 9bs®o, GmImgdos T @odgmEodydo @gc93dmagool ¢ubd-
(09O 5bGoymboliBgdos o xgMbgdgb dgen3g@yc s GoGMmEMJLoyd sJBogmdsl.
sbggg dgLfoganognos, @M s@o30HM3sG0YO0 godylymo dgds@o@gdom (HBV, HCV)
©g0odenols obosbgdsl T yx®gogmo 3sbygbo 20bs300Mdgdl. godylygeo gBomenm-
300l @godenol obosbgdbol wOML, Jgdhdme HCV 0bggdaool ©@mb, gx®gogeo
039603 9Bl @omAA1bgodo god33gyero Fgaogo doydmgols go@dyllsgogoydo T-9x-
9950l 53m3GmDL, dgogase  dgodangds  aobgomsdegl  JOmbogymo  0bggios,
583 ™0dgby@o s sgmgoligdosbo asgomgdgdo (Gremion et al., 2004; Kountouras, Zavos, &
Chatzopoulos, 2003; Lechner et al., 2000; Solary, Dubrez, & Eymin, 1996).

HCV-U 390Lolidgbiool gowgg gomo dgdsbobdos ol, dm3 godyglo g3emoco®ygdls
oS dbm@me mgodaol JbmgoeTo, s@sdge Lbgs JlmgoggdToi doy. ImEodgyemoty
dog30mRo96do — dmbmzodgddo. sligm dgdmbgggzedo bgds godyglols ¢.§ “dgbsbgs”
dog0mRog6do o 0o 0dybydo  LobGgdobogol doyfgomdgao begds. @godaols
B®bL3asb@o00lsl Mgobeygdiool doGomswo dobgbo Lfm@ge o3 msgolgdydgdom
soblibgos (Ploss & Evans, 2012; Sherlok S, 1997).

C 39358030l aml 3gdm@geo o0dybydo 3obybo godmbso@yemos  bylb@eg,
sdo@dmd  ggbgogds C  Jg3s@odol  @gobgozodgool  dgdmbggggdo.  ANti-HCV  as6-
Lobmgdowo bpgds 068030 dosb 6-8 33005b9(LgMmmbggdlos) s dmgangdgemos
3009dsbgoB o gdga  mgoligdgdl, >doGmd 39dm@gemo 039bodgdo 3GoJHoggmo© 5@
Imbofoemgmdls HCV 06539J300bash asdmxsbd@mgmgdols 3Gmigldo (Pawlotsky, 1999).

HCV-Logob gas@ogsizos (gomsegolyregds) dmomnbmgl msbpsymerogno oo ‘dgdg-
bogno  0d9boBgBol  jmm@obodgdoye  dmJdgogdsl. HCV-om  0bgoiodgdols
9909y ©JB0300©9500b bo@y@omau@o gogmgdgdo (NK), sbggg odogodwgdosb CD4+
> NK T gxégogdo. CDA+ 30m@y3009dL 308m30690L, Gmym@oiss IFN-y, @mdg-
o3 ©0bEy3odgdl  godmEmJbogd T @modgmaodgol (CTLs). CTLs-b sgb  gbosdo
53MbBAOMEMml  godylols  @g3gogoiGos,  0bgoEoMgdgmo Y ®gegdol  Jo@Es30®0
obolols Lo'dygoamgdom ©s sbggg (0GH™I0bgdol 3GMEYE0Mgdom, @mIggdoi Sobdo-
009896 godylol Mg3eogoiosl. dglsdsdols dmdgbBdo my ggd IJmbgdbogds 0dyby-
@0 3obygbols 0bozodgds, 0Jdbgds NK, wgbpdodgeo s CDA+ gx@gogdols ©ggno3odo.
@o3 oogol  dbdog  ofgg3L  oH™Mobgdol oMo g33oG YD,  ©0998IH IO 3OMEY-
30MoSL GO do3 §os® S3mbHHmmdgh HCV 0bggGost ws dgegaoe brgds
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dobo  JOmbobsios. sbgm ML 30Gmg0bgdo 0§gg396 >@sL3gE0R0@0, Sbmgdswo
YNXOJgool s Mmggdsl. godylol @g3emogsios 0fg93l 0bgoio®gdygmo gxdgogdols
oy3g35l, (3bodol  oaMMggdsl s  obmgdom 3O lLgdl, @Omdegdoi  Sbogbgb
3050mbol bEodgmomgdsls (Gremion & Cerny, 2005; Gruner et al., 2000; Koziel, 2005;
Lechner, et al., 2000; MacDonald et al., 2002).

sbggg  ©oEpgbomos,  @Gmd  dgblog@gdols CD4+ @s CD8+  @odgmodgdo
0535dmdgb  gowsd(ygg® @mal HCV @gobggdicoobash wsigsdo (Chang et al., 2001,
MacDonald, et al., 2002).

HCV-1 0b9ggj3ool ©os3bml@ogs

30bogyy®o  60dbgdol 3@sBoggmo 0@ s®OLgdmdol godm, HCV-L wospbml-
B0Mgds @sdm@sGm@oygmo© brgds.

C  393530Hol  @obm@s@mdoyeo  osabmbEogzol  dodomsw  dgommegdls
Foddmoagbl, Lolbando C 3935@0@ob go@ygbol Lofoboo@dwgam osb@olbgymgdols s
30090l 29693037900 dsbsgrols ogb@ogoiomgds (Blatt et al., 2000; WHO, 2014a).

C 3935¢030b godybol LoFobsswdwgam sbGolbgyamgdols asblsbrogmol dgmm-
0g0005b  godmoygmegs: Jo@ggenso  oby  LgMobobyyemo ©s sdowsliGydgdgamo  sby
30680500 Jgmmwgdo.

Lg®oboby e dgmmEgdl dogznmgbgds anti HCV-L asblobmgds LY @sgo/dom@ogo
(JOmBs@ma@dsgos) Jgmmeon s 0d9bmygg@mdgbd o sbognobo (0go).

306x0Mds0geo dgmmeo g.(. 0d9bmdmm@Bobaols (RIBA-Recombinant Immuno Blot
Assay) dgomeo, bimobobyyamo dgmmegdobopsh asblbgoggdom dswomlidgEoxo@os ©s
Lodgoagdols  odanggs  aobolobwg@ml  obpogoygsmy®o  SbFolbgyargdo  godyLols
Gom g0 obBoggbols — Core, NS2, NS3, NS4, NS5-0l d0dodm. bopwgobmwe gL
dgomeo  0onJdol  sms®  godmoygbgds domogmo  gobols o FgoMgdom bSO
dp@dbmdgemdols  aodm, ol 0bxgm@ds@oygmos (33939 C 3935G0B0L  ©osgbmbols
sbdobsls (Yeh et al, 1994). jmbgo@dsgoyao, 0dygbmdgmBobaol dgmmeo  hobs-
(33 gd o> HCV @63-0l ogolmd®ogo @s @omogbmd®ogo 2s5bbsbmg@ol Ggb@gdom.

bg@0bobayao s 0d9bmdamEobaol dgonmEom ©osabmlE0g0l OML  Aomgs-
olifobgoymo  9bos ogmlb ol ao®gdmgds, @Gmd HCV-L dododm  sb@Golbgyagdo
303mIYdogegds (LgOmymbgg@los) bgms. @slsi dgodangds wodko®ogl 8-10 33005 ©o
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bmgogdo dgdobgggsdo 8-12 mggi3 go (9.¥. »LgOmbgasBoydo Gobxo®s” 3gMomwo)
(Peterson et al., 2000).

bgdmo hsdmmgemogo GgLEodgbol Jgmmegdo dmfmgdyamos s@s dyseme
C 393500dob godyglol, >®sdge godyLol dododm odmdydoggdymo obFobbgymgdols
smdmbohgbsw. o3 Hgb@Ggdom Jowmgdymo wswgdomo dgogao dgodengds bodbsgwgl:

L. 5go@dymal ozl sd@oyg®o HCV 0bggdios;

2. 5350d4mxl 3jmbes C 3g35@0@0 ©s godmxsbd®mgmos;

3. godmboggerggo 3060 s@ol dogdgo (18 mggdwyg), MMIgandsi osgowYdeE0

©geolash G®MobL3ms39bd Mo o6 IdMmdosdmdol AML Joowm SbGolbgyagdo.

anti HCV  @opgdomo  dgogaol dowgdol  dgdmga, 3gerggs 9bos  gopa®dgmogls
Ydgommme HCV @63-0l godmbogangbo  GglGodgoom. @b63-oli s@Lgdmds 9By go®o©
doygmomgdls C 3g3s@odol oJBoygd o0bggiooby (Firdaus, Saha, Biswas, & Sadhukhan,
2015).

(Lyd. Ne4). oj@ogdo HCV 06939300l @odm@s@m@oygmo ©osabmb@ogol sgam@ondo.

ElA for anti-HCV
L) —

Negative for HCV Infection
HCV RNA Additional Testing Recommended if:
0 l e = Acute HCV suspected
= Hemodialysis
1 = Immunocompromised
RIBA*
Resolved HCV Infection False-Reactive EIA

Active HCV Infection *Alternatively, the EIA signal-to-cut-off ratio could be used in place
Medical Evaluation of the RIBA in patients with positive EIA and negative HCWV RNA:
- High signalfcut-off ratic indicates resolved HCV infection

- Low signal/cut-off ratio indicates false-reactive EIA

fyo@er: University of Washington.
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dmenm  Fengddo dobodby godmbbos HCV Aglab gommdamogo asblobwg®ol s
HCV Core Ag-ol Lopospbmlb@ogm  Lgdobobagemo  @glggdo. ombodbyamo  Fgb@gdo
53300985 9.(. ,,bgOmbgas@Boyg® Robxs®s” 3gMomel. HCV Core Ag-ols bowosgbmli@ogm
BabBds go dgodangds g30bggbml  SBoydos my ods HCV o0bggdios ©o aodg-
399 Voo hosboigarml @63-ol mwgolmd®ogo aoblobwgdol GglBo. >@bodbya by
dodobodgmdls 3gangggdo (Seme, Poljak, Babic, Mocilnik, & Vince, 2005; Tillmann, 2014).

sdBogdo HCV 0bggdiool opagbols dgdwmgy, @godemols @obosbgdols bamolibols
‘dglogobgdemo, ©osgogdols Jodwobs@gmbols 3OMybmbodgdols s d3ydbsgmdols
989360080 Jgbogalgdaoe, 3530gbHL YHoOLIdS ©THIo0m ysdmggagggdo: go-
@9bol g9bm@Bo3o@gds, domJodoymo dohggbgdangdoli goblsbmgds, @godanols gansbEm-
2059305 ©> Lbg.

55350950 Loddodol Igxsligods

Jombogyemo  HCV  0bggdizool  30madglbodgdols ©s  @osgomgdols  Loddodols
‘dgoligdols 360dg3bgenmgsbo dshggbgdgeros mgodenols odb@mbo.

>OLYdMdL  @godgol  Qod@mbols  ba@olbol  Iglogolgdgaro  obgoboydo s
5M50b35bog@0 Jgmmwgdo. s@s0bgsboy@o Jgmmwagdo mogol Ib@og ogmegs obLE®OY-
3969 o oMo0blEAOYIPH Y  Fgmmpgdse  (bghmmmaog®o  do®ggmgdols
3obLobEgMs).

©godgol odMmbol bodolbol dglogsbgdgemo 0bgsboyg®o Igmmeos domglos.
mgodgol domxloom @godeols dJobGmammyools asdmggenggs Lodygomgdol ggodanggls
bybBoe  gobolobwgdml  sbmgdols of@ogmds, RodO®MDbBolL bodolbo ©s oMbl
L0ddodg. dobGmemyoygds sbmgdols sJBogmds s QodMmbol bodolbo ds@sgno
LobybGom 3MOg@o®gdl 30MMDbolL obgoms@mgdols Gobjmsb. godmymagh goddmbols
> obmgdols sJBogmdol 4 LFswosl (Jobodsgy@o; ¢dbodgbgem; bmdogdo; godm-
bo@yano) (Bravo, Sheth, & Chopra, 2001; Garcia & Keeffe, 2001). @godarols domgloom
dowgdygeo dgegagdol 0bBgm3dgdoioobmgol s@lgomdl @sdmegbody gamsbogogsos,
305JB0godo yggeobyg aodmygbgdswos Ishak ws Metavir genslbogogsios.

dmgne  AmL  g@obogy®  30s]Bogodo  domglos,  [omds@goom  hosbsigens
©godenols  BodOMDbol  dggnoligdbol  o®o0bgoboy®dds  dgmmwgdds. obobo  o@  s@ob
B®ogd9eo s 5@ obologmgdls dsbodyesizools dgdpamdo aodmygegbols Golsgo.
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>M50b35boy®o dgmmegdo:

L. 5g0d@mbol Lgdmemaog®o do@3g@gdol goblobmg®s s dowgdyao  dohgg-
bgoengdols 3Mma@sdyeo ©sdydoggds. Lgdmemmaoygdo dodgg@gdo msgol dbdog
04OF> 2 XYBOL:

5) 300Es30M0  Lghmmemyog@o do@39gmgo0  (9JbHGsEI@ Y@ g0 Is@®oEgmo
30 gd0(ECM), osengdmbols dgogs, seneggo-2 3o 3@maamdyannbo).

d)  @3300©s3000  Lgdmamyoyg@o  do@3gMgd0 (0@ 5bobsdobm@@sbligg@sbs
(ALT), sU3s®Bo®0d0bm@E@sblgg@sbs (AST), ALT/AST obwpgldbo, o®mddm-
303990l Hoizbgo, 3GMMAOMIbobol 0bpgdlo s Lbgs.

2. 0blH@YdgbHgmo  §gEr g0 YEHG>-0xg@s,  3MI30YHIOYR0  HOIMyBOGoo,
dogbod®o  @gbmbsblo s  dmenm @AM yggeoby  3m3Pms®yao s
06gm@dsRogmo  —  gaosbGma®sgos, @mdgol  Ambsi  bpgds  mgodanols
Lobob@ol dggoligds, MmIgemoE JmOgeo®gdl @godeols God®mbol bodolbomsb
(de Ledinghen et al., 2006).

C 39358030l 3339@bsgnmds

“Jombogymo HCV 0bggdaos ool 300ggamo ©s x90-xgamdon  gOms©g@mno
g39e0s bbgs JOmbogygm 0bggdzosms dmdol, dmdgmoi gobos gobiy@bgdswo” (2009,
The 19" international Conference of the APASL). bg3mombodbsmo dgbsdamgdgmo gobowps C
3935800l d39@bogmdsdo  @ggmmaioyg®o, 9.(. “Sodesdodo  dmJdgogdols  3@g3e-
M5B gdols” a5dmhgbsd (Soriano etal., 2015).

HCV 339@bsgomdols dobobos, dmoboobml dsldobdamols m@ysbobdowsh godobols
JOSWO 35300, 535090l oMMy gdgdols (wgodeols 300mMDbo, @godgol ¢zdo@olmds,
3935 Mg sOYo  3oM306MmIs), osgegdol  gJlRMadg3sG Yo  asdmgerobgdgdols
>  30dgLol  gosigdol  3Mg39bos.  S@bodbymmols domFggs  dglodengdgaros, 0y
339Mboenmdols dgegase domgdygmos g.(. dgodo godgbymo 3sbygbo (SVR-sGop06-
Lobwgdoo HCV @b63-0 33790bs@mdols @sdmsgdgdowsb 12 o6 24 33000l dgdegy) (S
& Colombo, 2016).

C 3935300l 33@bogmded d@Mogomo g@odo gobgmm: LESbs®Gmo (s@o-
JmE0%x0300909w0) 063 JNRgHMbom dmbmmg@sdos, LEsbps®@yemmo 0b@dghag®Ohmbom
> ®06530006000  3m3bdobo®gdymmo  3y@bognmdbs,  3gyomo®gdymo  (ImwogoEody-
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d99@0)  0b@gOBIO™Mboon  JMbmmg@sdos,  3gaomodgdoymo  0bGgORgOmbon s
G0d53000b0m  3mddobo@gdygmo  dgy@bogrmds (MOS0 mgMsdos), 1 agbg@dsiools
300©53000 o5bGogo@ylygmo JmJdgogdol 3Mg3s@s@gdom (DAA) 3390bsgmmds, 3gy0-
0@ 9dygo  0bRgHRIO®Mbom s M0dsgoMobom  3mddobo®gdygmo I3g@bosgnmds  (Lsd-
dogo  mgMsd0s), I ag9bg@oi3ooll  3o@sdodo  obBogodyglyao  dmJdgogdols  3@g-
3505 gdom  I3nMbogmds  (90bBghggtmbm  @g50dgd0) ©s ULbg(Afdhal et al., 2014,
Marinho, Vitor, & Velosa, 2014; McHutchison et al., 1998; McHutchison et al., 2000; Shiffman, et
al., 2004, Soriano, et al., 2015).

(05g@sds> Ne8) HCV 0bg3gd300L d399@bsgnmdols g@odgdo (1986-2002).

- B
0n 1986 1998 2001 2002
X
801
c
0
£
3 60 54-56
Fan
c 42
£ 10l 39
o 34
®
- i I I
[
c o
€ o HEE , ‘ , ,
c§° IFN IFN IFN/RBY IFN/RBV PEG PEG/RBV

fgs@er: AASLD Practice Guideline: Diagnosis, management and treatment of hepatitis C. 2004

00g053003go© C 3935 0@ol bodjy@bogme  asdmoygbgdmes LbEosbpsd@ygao,
5M5dME0x0(300909o0  0bGgORJOMmbo,  OMIgabsi dgy@bogrmdol  dgbeyoyao
989JO9O™ds  Jmbs, smbodbyeo  Aob3o®Mmbgdymmo ogem dobo  Bo®Is m30bgE o Y@
0ngobgogdom: L{@sxgo odlm@dbgoom, Li®sgo dg@odbmeobdon w©s Li@sgo  jano-
@96Lom. (bobgg@oesdaols 3g@omwo 4-6 Looswo).  d3y@bosgmdolsl  bakodem  oygm
dobo bdodo aodmygbgds (3go®sdo Lodyxg®) (Poynard et al., 1996).

LEobpo@G o 0bGgaxgambols  godmygbgdolsl swobodbgdbmes dOs@Gdo  dobo
3Mb3gbB®S300L Igdygmds, @53 oYLl Lodygomgdols odgmggos bgmsbans goddsg-
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@ gogogm.  5dobmab, 0bGgORgOMmbols  3mb3gb@®siGool 3030l @AML  s@oli dobo
33900000 989JB900L asdmgengbs (3M030ldspgodo Lodddmdgdo), Mo dognbg dgdo-
Fybgdgemos sgswdymazobomgol.

d39@bogmdol  m3@odognydo  dggaol  Jobow{ggem  godylLol  @g3aogsiools
d9©dogo sm@abgss Lodo®m, @slsi 9bOYbggmymyls 3gaommomgdbymo (dmwoxgoo-
M909e00) 06@9890™mbgdo, MmImgdoi 2001 (ganl asdmhbops (Pegintron — Peg-IFN o-2b
s Pegasys—Peg-IFN a-2a)(Napoli et al., 2005).

(0053®@5d> N9-10) LHobes®d@ o (3mbggb3omo) s 3ggom@o@gdyeo
063 9089O™Mbgo0ls Go®ds3m0bgdogo.

LASbEsGHA Yo

8 -
pl 0b® e ggAmbo
4 3304590 3~ 9@
2 -
0 - \
20 - 25 50 75 100 150 168 Lasmgdo
15 ————— 3 Gad
3ga0eo@ydygemo
w0477 063G RGO
5 - 330G05To 1-9¢ 9@
O - f I I f f !
25 50 75 100 150 168 Losmgdo

frgsmer: C 3g3s@o@ol d3g@bognmds (g, dodgsdg) 2015 §.

392005305 39eolbdmdls 3eaogmom gbyaogmaols (392) Xodgol ©sgo5do@gdsls
Lbbgs doaggzgesbosb dobo  oJ@ogmdol  dmeoxogzsiool, Bo@IsimzobgBogyg®o s
Qo®d53m0bsdogy@o mgolgdgdols goydxmdglgdbols dobbom. 3gaomodgdymo (dmwogo-
300 gdge0)  0639OBIOmMbol  geo®gblbo  m@yobobdowsb  100-x 9@ @M bganos,
bEASbPOOG Y  0bFYgORIOMbMSb  dgoo®gdom.  3esbdsdo  0b@GgORgOMbols  dgo®o
306396BMsi30s  0bogdoowsh 168 Lssmols (I 3g000l) gaobdsgemdsdos  dgbodhyby-
oo, gogaerogy gl Lodgemadol odagge, 3gpomodgdygao 0bHgdgg@mbol jgodedo
gOmbgen  25dmygbgdoliols  dJmbepgl  go@yLol  @g3mogsiool  Igedogo s  dgo®o
oMM bgs> 0b0g3000sb IMIwggbm 0bogz0sdwyg (gOmo 3goMol asbdsgenmdsdo).
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3920009090 063 g0Rxghmbomn  I3@bogrmdolols  yg9M©omo  g839JBgool
Lbobdodg LHsbos@@ya  0bBghagambmsb  dgosdgdom  bogangdos, d@sEdo  dolbo

3M6396H®s300l  Igdygmdol  Fgdzodgdol  godm.  mydgs  dobo  g39hggbgdgdo
(©94M3396LoGgdyamo  0AMDbo, 53BM0IYby®o osgengdgdo s Lbg) s g39MLOmO
999J09go0L Jodmgs 360dgbgenmgeb 3@Mmdengdo @hgdo.

2002 farosb dmenm 3gMomesdeg, jg@dme DAA 3Mg3s@s@gdol godmbgbsdwy,
HCV 0bggdizool g3gesbyg 9539dd96 339@bognmdsm 3ga0e009dgemo 0bGg®eggdmbols
> M0d5300060L 3mddobszos omgmgdmes (byd@. Ne12) (Chemello et al., 1995; Manns et
al., 2001).

06390 x89O™bo >Mols >bBogo®ylyano, 039bmImEyes0ydo, sbmgdols
Lofobowdegam  dmJdgogdol  oBoydo  bogmogdgds. ol dmdogl  3g3s@mEodol
d990M5b5bg  sOLgoye 1393080390  @g3g3GM@L,  @Aobsi  dmygzgds  Px®godoys
30m39bgdols  dJmgero  goligoo:  g9@IgbRgdols  aosd@oy@gds,  x®gool  3@meno-
3905300l byddgbos, Bo30mR0d0l  FoamEod®o  o5JBogmdols gobOws, GoGHmEMI-
Log®o  gx®gegbol  go5JBoyg®gds, godglom  0bxgozo®gdym  gx®gedo  godylLol
09300353006 @smAAYbgs, bos@ydogydo Joang@gdol o@ogsios, MHC T ws MHC 11
geoobols obBo0ggbgdols gJbd@glools gobdws s bbg(by®omo Nel4).

M0d530M0b0  byggemgmbowol,  a9sbmbobols  sbsgomaos.  HCV  0bggdiools
bodg@bogrme  25dmoygbgds  0bGgOBIOMbMSb  jmddoboiosTdo s Sd@og®gdls  dols
5bB0g0dgbya  9939JeL, dmJdgrgol  Lobgdaoymsw.  dolbo dmJdgwgdol  dgdsbobdo
dmemdEg o® oMol goM33gyero, mydEs 3bmdoaos, @M ogo obgbl: ausbmbobols
Lobmgbols denm3o®gdsl, godglbols bygagobols dgog9d0l  0b30do®gdsl, EOSbLIM03-
3ol 30m3gbol oMmgggel s go@glol 3mE0dgMsbols J0Ms3o®  0bdodo@gdsls
(Neumann et al., 1998).
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(byd. Ne5)

06630BIGM6Is0L 3(MJIINI&OE 333d60%AB0

{ 3oGpsdoto Wy

s6@0gothgbymo G
/\ dmidgeagds ) =(: bl |
g - X3 gJudégbool |
- L] s dmogFigds /
b3369p00b 0bendpos i -'__ @

MHC II jesbob

IXOIQOS o / 7 o qb3mabonl

%3‘9"3“63@ : ks 2 835;9'83600

6903 Bgdob Ak I %N 36 godmogtigds
30"56;90 : =

boddsm® ©s .
éﬁaﬁht()\mﬁanﬁ)ab'ﬂm? Wiy
IXOgo0s bHwol Y &
0b3odo(308

B @modgmzodgdel

3Bm@ogghseol

©s IgG bobogbol
33dmogMgds

NK-b sj@ogmdob
806@036336

fys@mer: C 3g3s@o@ol dodrmgs(poowasoba) 2006§.

2011 Feropsb aodmhbes I g969@s300l 30®@s3060 sbFogodylyammo dmJdgrogdols
30935053 900(dM (393393000, B9 o3Mg30M0). gl s@ol shogo Fodol sb@Gogo®dylyeo
dmJdgogdol  dg0035d96@ 900,  GOmAmgboz  C  3g35G0Bol  godylby  dmJdgrgdgb
3005300, 0§39396 o godylLol  @g3amogoiool  @Gogeedo  dmbsfogrg  sdsmey  0d
390dgb@obs  my d60dgbgenrmgsbo  omgdols dbenm3o®gdsls (0bsdBogo@gdsl). ombod-
byamo  3Mg3o@MsFgd0  dJofmegdygmos  3oGggmo  g9bm@Godomn  obgoizo®gdbyemo
35(3096Ggool  Lodgy@bogrmo s  0bodbgds  3gpomomgdya  0bFgOBIOMbMSL s
006530006056 gOms(Loddopo mgdssdos) (Welsch, Jesudian, Zeuzem, & Jacobson, 2012).
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(bg@. Ne6) HCV Loslbogmabanm ogero s DAA-U bodobby.

Transport
and release

Receptor pinding .
“Asvir’s”
s geos@oligomdo,
@ g0 3sbgodo,
“Buvir’s”
“Previr’s” Lmgmbdyggo®o,
503930930600, B g3 gg0@0, Lodg3M g30M0, Boe©s3M 3000 || e gmdygz0Mo

[iys@er: Manns MP, et al. 2007.

boddogds 0g@Ms3osd dbodgbgermgboe, 75%-dg gobods 3oMggero g9bm@Godom
ogodymagdbdo  SVR-ol  30m3gbBo, mydas ofgl  dmgaro  @ogo  boganmgsbgdgdo:
33900000 989JBgd0L Lod@sgmyg, I3g@Mbogmdols boby@daogmds, dowsgro gobo s
Lbg.
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(05®53> Nell) HCV 0bg3gd300L 3399@bsgomdbols g@odgdo (1986-2011).
SVR%

100

30 75

60 56

42 39
40

34
20 16
- B
o . .

T T T maaaao
INF 6m INF12m INF/RBV INF/RBV REG12m REG/RBV REG/RBV +

em 12m 12m DAA
M (39393060

G930 93060

frgs@m: C 3g3s@odol d390bsgmmds (en. docgadg) 2015Y.

2013 Ggaol gemobogy®  3God@ogodo  godmboggbgdmow wsddgoaes I gg9bg@s-
ool 30MEsdodo  obGogo®yglygmo  dJmJdgogdols  dg0035d96@ 900  (LodgdMggodo,
Logmlbdyggomo). bodgdmggomo/Olysio NS3/4A 3am@gobsls 0bdodoGm@os. 4obizycmbgdols
989J0a0mdom ol hesdm@bgds  Lmgmlidygzodl. Logmlbdyggomo/Sovaldi  s@ols NS5B
3mg0dg@sbols  0b3odo@dm@o. ol 0bGga®odegds HCV-L @b3-do ©s obwgbls dolo
930035300l S 30Mgdsl. boxgmldyggzo®ds dmobeobs gOmygado Gggmanyizos C
3935@0@ol  I3@bsgmdodo, ol g.f. “modsdol  Fgbgool dgdzgergeo”  gfmegl,
Goaob o3 3M93o05@ds  hogyo®s  Logydggmo  0b@gOBgO™mbobogsb  msgoliygesm
(interferon-free) mg@o305l o “@ASIsE PO’ gobs@ws 3@bogmdol 9839]BOMdS
(>90%) (Lam, Jeffers, Younoszai, Fazel, & Younossi, 2015; Zeuzem et al., 2014).
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(05a®53> Ne12) HCV 0bg3gdz00l 3390bsgmdbols g@adgdo (1986-2013).

SVR%

1986 1991 1998 2001 2002 2011
>90

100

80

60

40

34
= B
O __- T T T T

INF6m INF12m INF/RBV INF/RBV REG 12m REG/RBV REG/RBV

em 12m 12m + DAA
M (39393060

G930 93060
fys@em: C 3g3s@odol d3g@bogmmds (ao. domgodg) 2015F.

' 039900

2014 §geols wod@goges II 969300l DAA 3Gg3s@s@0 sgms@oligodo/Daclinza,
Omdgeoi NSHA-L  0bdodo@m@os. odogg (gl ©sd@goces  gdodsgo@®obm  @gg0d0
903530+ lmgmbdggomo/Harvoni.  ggoodsligo®o  Foddmswagbls NSS5A-T  obdodo-
AMAL.  Logmbdyggoamsb gohmse, GOmdgmmbsg goshbos  35b-39b9@ 033900  oJBogmds
(ImJdgegdl ygges g9bm@E03bg) 100%-dg 0bOEgds 3oM3mbols 2ob3y9®Mbgdols g39Jd 0.
sbggg  3d60dgbganmgobos  5@0bodbml, @md  dsdgmbo  gxgdHPM0 s  Ylog@mnbms
oA l{sbymo 3g3s@oBol @Omb ©s 25dmoygbgds Lbmxgmbdyggo®on Fodyds@gdamsw
b5339Mboangd 35309669030z (Relapsis) (Wyles et al., 2015; Younossi et al., 2015).
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(053M53s Ne13) HCV 0bggliool d3g@bsgnmdols gBsdgdo (1986-2014).

SVR%

100

80

60

40

20

97
>90
75
56
42 39
34
16
6 I

SOF + 3
INF 6m INF 12m INF/RBV INF/RBV REG 12m REG/RBV REG/RBVREG/RBV "JJJoo
6m 12m 12m + DAA
d™(393M 93040
B9 o3M 93000

fys@em: C 3g3s@odol d3g@boammds (ao. domgodg) 2015F.

DAA-U xa9%3900:

L.

NS3/AA — 36mEgobsl (Lg@ob) 0b3ododm@gdo 9.\, “Previrs” (dm3g93G93000,
B 3Mg30M0, 0dg3M 93000, 35M0FS3Mg30M0, slybsd®ggomo, a@sbm3Mgz0Mo0).
NS5A-1  0b3odo@m@gdo  g.(. “Asvirs” (@sges@oligo®o, @goodslgoto, mddo-
GoLgo®o, gge3s@oligodo, gandsligo®o).
NS5B — 3m@0dg@sbols 0bdodbo@dm@gdo (2 xa9%80):
*  b9ygegmboeol sbognmagdo 9.(. “Buvirs” (Logmbdyggo®o, 3g@oEodsdobo).
o 0M5by mgmboeols  sbogrmygdo 9§, “Buvirs”  (olosdygodo,  dggems-
da3060, ABT-072).
(30gEmgogobols 0b30do@dm®gdo (sgrolidm@ogo®o, SCY-465).
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gobogy®  3@sjBogsdo  HCV

3900353963 gd0s:

2.

3920009590 0b@gmgghmbo 2 o (Pegasys).
39800009090 0bGgOxg@mbo 2 & (Peglntron).
®odsgo®obo (Copegus, Rebetol).

dm93dgzomo (Victrelis).

Bges3dggo®o (Incivek, Incivo).

Lodg3mggomo (Olysio).
Logmlbdyggomo (Sovaldi).
Esgmo@oligomo (Daklinza).
sbsdygomo (Exviera).

0bggdizoob

Lmgmlbdyggomo/@mgoodsligodo (Harvoni).

bodgg@bogme  ©od( oo gmo

03503 5Lg0M0/35(0E53M 93000/ M0Gmbsgo®motwslisdygodo (Viekira PaK).

03503 5Lg0M0/35M0E03Mgz0M0/GoBmbaogodo (Viekirax).

l. 06@dgmgg®Ombols dgdi39800 @gg0dgdo.

e PEG/RBV+SOF
e PEG/RBV+SMV

e SOF/LDP (Harvoni)
e SOF/LDP + RBV

e SOF+RBV

e SOF+SMV

e SOF+SMV+RBV

e SOF+DCV

e SOF+DCV + RBV
e VIEKIRA PAK

e VIEKIRA PAK +RBV

39

HCV 0b6g9]zool sb@ogo@ygligemo d39@bsgnmdols @gg0dgdo (AASLD, EASL, 2015):

063 9089O™MboLogsb magolygsmo @ gg0dgdo.



4m39e003g bgdmo 0 Jdygmowsb hobl, GmI dmgm 3g@omedo HCV o0bggdiools
d39@bogmdsdo o gnmds dgegagdds momddol 100%-0m  gobgy@bgdowo  gobows
55350 gds.  5mbodbyeo 30 3oMo@gdo oo gngdB Yo s Ylog@mbms. Lodgy®-
bogrme 05d@ 3039090 09703900l dMsgo@BgAO™M3gbgds 3o odanggs 0dols Lodyoggdsls,
Omd  5bGogo@ by  I3@Obogmdsdo  hogOmmb 3530963 gd0  godmymgdygeo s
Yo@OLFobygemo  3g3s@odgdom (Charlton et al., 2015; Wyles, et al, 2015). dodomsw
3Omdangdo  @hgds Igo30dgbGgools gzoydglo Lodgodyg. Ibmgeoml dsbI@sdbom
dbomme  gOmggo,  ds@oasbzomo®gdygmo  J3gybgdo  obgdbgdgbh  9dzy@bsemb
0530560 dolobengmdsl.

C 39358080L 33790bsgnmds LsJs@mnggeremTo

2015 Fgaool  s3@ogndo, LoJodmggerml  dJmog@mdol, xobddmgemdols  bsdo-
bolA®mb ©s 5dgM030L oogsgdoms JMbB®meols gMHmgbymo (3960®0L(CDC) bgen-
dgVygmdom  3md3sbos “goango”-msb bgeno dmgfg@s dgdm@sboydl. Lsdo@mggemdo
s0fym C 3935300l ge0dobsioolL(HCV  0bgygdizool  0bowgb@mdols  byemsdwy
99300905) 936093960 96B™  Lobgemdfoxgm  3@ma@sds (CTOP C). 3 3Gma@sdols
QoM gddo, Jmbogds ©oogogbol Bo@mMMAsIEodosbo asdmgangbs, ho@odgds dolio

353039 gool  3M939b300  @mboldogdgdo ©s  Lodo@mgganml  yggans  dmJogosdy,
Omdgeloi  gbokodmgds C  3g35@0@ by dgydbogrmds, doowgdl  gdomenglo  LEob-

o@Rol  9golem  5bRogodylym  d3y@bogmdsl. dgogasw, Lojos®mggarm dgodengds
aobogl  3odggao  Lodmwgem  Jggysbs, bLowpsi 2020 farolbosmgol dmbegds C  3g-

35@0@0b ganodobsios (Mitruka et al., 2015).
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3320 930L ®dogddo ©S 390mEgdo

dOmdsdo  sefgdomo  3gamggzgbo  ho@odws L.l 0bggioyg®o  3smmmmyools
‘Jolbols s Jaobogy®do 0dybmemaool Lodgibogdm 3@s]Boggmo  39bd®obs  ©s
JoOmye-3@sba a0 dg3sGmmmaoy®o jenobogs “3g387-L doboby.

33%293> 1

sboao/d(gogg HCV 0bggdiool  aodmgegbs ©o  ogoedymgms  gerobosygdo,
039bmgrmaoy@o, goOPlmgmaoy@o  ©s  Joagigeg@-2969@ 03900  dohggbgdangdols
dgl§ogars C 3g3s5@0@ol godygbom obgozodgdols 30M39em039 @ggdowsb, xg® so©g3
Ly 3mbgg@losdgy.

332930 ©0bs0bo ©s ggmggsdo Bs@mym 3oMms dsbslosmgdegdo:

>bodbyemo  3@mL3gdBd o  33mggs dodobo®gmdps 3 (gero (2007-2010) o
dmbofoamgmods  20-ob 57  (anodwg  slsgol 11200 3o@o (7600  Lgdmbgas@oydo

Lolbaol @mbmedo ©s 3600 Lgdmbgysdog®o IDUS-bs@ 3m@03900L 0bgdcogdo ybom
dmdbdo@gdgano), @mIgeoms Lbodygoemm sbsgo dgowggbes 31 Fganl.  9dg@glbmds ogm
dodogozo 7952 (71%), Jogro dmbofomgmdws 3248 (29%).

3380 ggodo  hodmgol dmogodo  3@oGg®oygdo oym, C 3g3s@o@ol doddm ob@o-
Lbggeogdol o  o@lgdmds.  3ganggol  80bobl  Fomdmowygbos  @mbm@gddo o
bo®3m@03gd0l 06@@Mo39b9@s© ImIbdo@mgdangddo HCV @bd-ols asdmgangbs xg® jowgg
bgOM3mgg@Losdeyg, o3 odggmes  LgMmbgas@oyg®, gobxs®s 3gMomedo  sboao/
V3039 06939d300L godmgegbols s dolby ©o33003900L bogogoy®@ Doblls.

sbogn/d( 3539 068393000 dohbgyaos 06gozoMgdols 3g@omo, GmEgbsi dOo@do/
3enobdodo obGolbgymgdo xg® @ olobwg@gds, boam godylbol @63-0 ¢339 gob-
Lbobwg@ooo.

Lobbaol  ©mbm@gdl C  3935GoBol  sb@olbgymgdby  g3emggs  hoy@odom
Lolbaool 35639630, bogom IDUS-gol dglodsdol bsjmblygemm@oiom (3963 ®gddo.

hggbli dog@ asdmygbgdyeo o0dbs S@bodbymo Lgdmbgys@oygeo 3o®gdol HCV
®63-bg 5 o 6 go@gosbo dobo “sgbom”(pool) ggenggs. gmggmo HCV  @b63-by
9oOYmRBomo “5g3%0” sdmgomgm 330 ggoosb. ogdom dgogrosbh “sgbl” yony@dgeos
Fgpmdo ggeegge @ “gboly” mommyger Fagal obpogowygsmygdoe goygggmes HCV
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@b63-bg godmygaggs.  ygges HCV @b godymgomo sdmgomgm  ggenggosh, bmanm
HCV  ®bd wopgdomo  3odgdo, Gmdamgdo  godmgmobbgb o3  aboo  s®osb
dVg089/obogno 06900l Is@odgoemgdo s Lm@go dombyg dgdpamdo ©s 33003900,
dmbes 0bgoiodgdols d9bgd®ogo dodwobo®gmdols dgbfogams.

(b, Ne7).

33e0 930l ©oboobo

‘ 7600 HCV Lgembgyohog®o @mbondo | ‘3600 HCV Lgembgas@ogeo IDUs
'HCV RNA “ygbd0” 'HCV RNA “s9%30”

I |

“obo” 6 bodgdo - HCV RNA (+) “>9'b0” | ¢ “o‘g‘i—m” 5 6094930

1 |

d930pmdo gggzs brgds PCR (-)
[ 060300995 YAo© l
R (-) PCR(+)
N l
Vgo39/sbogno HCV 0bg3gdioo — 00023030
053300390

bgdmembodbymo Ugdol Jgogaoe aodmgegbogro HCV @63 wopgdom 3odgdols
ao0bobxgs dmbs gJ0d-06g39J3ombolGols dogd, ©sdsGgbom hoy@odwsn dansbdsdo
HCV &b63d-0b @ompgbmd@ogo gganggs, HCV gg9bm@ododgds o ULydGododgds o
das@ol domJodoy@do godm jgenggs.

390dm, 2s5dmgmgbogr 353096 9dbg 6 mzgol gobdogermdsdo Jmbs ws3goMggds.
Go3 mogol dbMog dmoisgos: dg-2, dg-4, 39-8, 39-12 s 24-g 330090bg C 3g3sBoBols
sbBolbgymgdby  godmggenggsl, HCV  godylymo  @oGgodmgol  asblobmgdsl,
domJodogdo dshggbgoemgdols dmboGm®obyl s gJodmsb gobo@l.

GoEashb  gggams HCV  obgogodgdygaro  3oMo  sbggg o®ol  HIV s HBV
0689J3090g  0bgogodgdols doogo  Golgol xpggdo, bggbl dog@  odmgmgboae
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dVg089/obogno C 39353 0@om 0bxgozodgdyge 30gdbsi ©ods@gdom hog@odwsmn HBV
©s HIV 0bggd30gdby 3o9m33agss. sp@9mg, 4ogaee 350y0bb, wdmy@ogogmo o
9300 9docmema0g@0o 0bgm®dsizools do@gdol dobbom hog@o@osmn 0b@gmgoy.

Anti HCV-%g Lg®obobgolsmgol goygbgdbwom 89-3 996g@si300l Ortho HCV version
3.0 ELISA (Gohnson-Gohnson, USA) &9l@-bogcgdb.

HbsAg-bg ULi®obobyolsmgols goygbgdom HBsAg Ultra ELISA (Dia.Pro, Italy) @qli®-
bog@gols.

Anti HIV1/2-bg  Lgdobobaolamgols  30g99693@0m  Vironostika HIV1/2 ab ELISA
(Biomerieux, France) @gl®-6s36930.

HCV @63-0l 00g0bmd@0g0 256bsbmg@olsngols g0496930m COBAS® Amplicor®
HCV Test v2.0 (Roche Diagnostics,Germany).

HCV @63-0l @ommgbmddogo goblsbog@olamgols goggbgdoon COBAS® TagMan®
HCV Test v2.0, With The High Pure System (Roche Diagnostics, Germany).

HCV g9bm@odo@gdobs ©s bygd@odo®gdobomgols goygbgdwoom Versant HCV Genotype
2.0 (LIPA) (Innogenetics, Belgium).

333> 2

303039, Lod3@mdyg@o HCV o0bggdaools aodmgemgbs ©s dobo  dodpobsdgmdols
dglfogars C  3935@0@0l domoao Ladobgm Jiggolb s0g 0bxgoio®gdyangddo. 1L28B-U,
Mm@ 3 dsb3obdgols goJBm@ol Gmeols dgbfsgas HCV godyglobogsb L3mbdsbyd
2odmxsd@mgagdsdo HIVIHCV 3m-0bgg3oom 353096090 T0 ©s dowgdgemo dgogagdols
Jgomgds HCV dmbmobgozotgdym 35:309b6¢gdmsb.

3382930 ©0bs0bo ©S 33 ggoTo hodmym 3odms dsbslosmgde gdo:

o>bodbymo  3OmL3gdd o  ggerggs dodpobsdmgmdes 3 (gano (2011-2013). o3
330 935do  dmbsfoagmds doomgl 0d so0g 0bgoEo®gdgmds  30Mgdds, G gdlos
Jobpon  godymgzomo  3g3s@odol  Lgdmemyoyg@o  doMggmgdo  ©s  o0ygbgbh HCV
0699300l do@ogno @oligol Jggd: 322 IDUs o 129 MSM (35353530 gobog djmbos
LgJLo dods3o00b).

332g3odo  Bodmgol  dmogo@o - yBoHg@ogdo  ogm,  S0g-0m  0bgogo@goly
oEslBYAgdymo osgbmbo, HCV 0bgygdizool domsao Lodobgm Jiggs, C 3g3s@Go@ol
doddm  5bGolbgymgdol o  oOLgdmds o  3g3s5@0dol  bodbgdol  ®o0dg  Lobom
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30bogy®o godmgeobgds(boygomeng, dmds@gdygmo G®sblodobsbgdo, dg3s@mdgyomos
s bg). sbgo 306093l bondedesn HCV @6d-by Ggema@o ©dmols mgolimdGogo
3XO  ©0oabmlR0gs. 03 3009dl, OMIgEmsi  s@dmohbpsmn  wswgdomo HCV  @bd-o,
wogEyobesm 3559 HCV obggdgos.

3320930L  ©0bo0bols Mobosbdow, aodmgagboen 3( 3539 HCV 0bggdioom 3o0dgol,
bondodoomn HCV  g96m@030G9ds  ©s  b93Bo306gds @396 b-30dG000bso0l -
noEom, s3Gmgg 1L28b 596m@030Ggds 1512979860 925690  gGmgamo  bugegm-
B0l 3mmodmGEobIol ©slswsgbow.

339300 dmgmo odpobodgmdols 39GomEdo, asdmgmabom 75039 C 3g35B0H0sb
306955 HCV g0@9lols dmbogm@obaobomgol gmggmogon@sn  9@sGrgdmosn HCV
G63-Bg  Ggomu@o  EAMOL  GomEbmdMogo  ING  ggmgge.  35(3096(09dbY  ©s3060-
3900Lomgol s goMyLol dmboBm@obyolomgol aobolobrgds 3b®s mgosbo 3g@omwo.

Gowash yggms HCVIHIV 0bgogodgdamo 3060 slggg s@ol HBV 0bggd;ogdby
06503069305 omogo  Goligol  xannDo, bggbl Jogh  asdmgmgbog  AFgeg9 C
393580®om  0bxgo3oM oy  30Mgdls  ©ods@Ggbdom  hoydodmwsm HBV  0bggdzogdby
300333 0p0903),  Yggw  Bompabl,  @gdmyGogogmo  ©s  gdoegdommmpog@o
063m®@35300L dJowgbdols dobbom hoyBo@sn 0b@gmgoy.

Anti HCV-%g bgmobobgolbomgols goggbgdwom 3g-3 9bgc@siools Ortho HCV version
3.0 ELISA (Gohnson-Gohnson, USA) &9l@-b>30gdb.

HbsAg-bg ULi®mobobyolsmgols goygbgdom HBsAg Ultra ELISA (Dia.Pro, Italy) @gli@®-
bog@gols.

HCV ®63-0l mgolmd®ogo asblsbog@olomgols goggbgdom HCV Real-TM Qual Test
(Sacace Biotechnologies, Italy).

HCV @63-0li Gommgbmd@ogo 2sblsbogmolsmgols 049690000 COBAS® TagMan®
HCV Test v2.0, With The High Pure System (Roche Diagnostics, Germany).

HCV  g9bm@o030@gbols s  byddododgdobomgol  g0ygbgdwom  Versant HCV
Genotype2.0 (LIPA) (Innogenetics, Belgium).

IL28b-1  goblobrmgmolbomgols goygbgdwoom 1L28b rs12979860 Real-TM Test (Sacace

Biotechnologies, Italy).
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38%093> 3

m3gedgoo  C 3935@o@ol  dgdmbggggools  aodmgangbs  s03  0bgogo®gdyan
3009630, Gmagm®ig HCV  0bggjiool  dswegmo  @olgol xa9ndo  ©s  slgmgdols

>OLgdmdol  dgdmbgggsdo, domo  dmengiyeg@-3969H059®0  Iohggbgoggdols o
B0d@Mmbols ba@olbols gb§ogas.

33%0930L ©0b3060 ©s g ggeTo PsBM Y oBms Fsbslosmgdengdo:

>mbodbygaro  ggemggs  dodpobodgmdws 2011-2013  (engddo. jgenggsdo hodmgols
05350 3M0EgM07do 0ym, 503-000 06830300900l oESLAYMYOIYo wospbmbo, C 3g-
3500@ol  dodOm  SbGolbgymgdol 5@  s@OLgomds s  FOoGLS o 3ewobdsTo
9o®ymgzomo HCV @63-o.

@oRghodyasdo smfgdomos migmAyg®o C 3g3sGodol dgdmbggggdols gaodmg-
@agbs dmbobgrgmdol ULbgowolbbgs xa9ngddo. @magm®i dowsgro @obgol xa9x9ddo,
AOYO@Go0300 29O 33IgImo  9Hommmyool  JOHmboggmo  JgdsGodom  3530gbRHgdo,
d9dmposgobby dgmaygo 3oMgdo s Ubgs, sblggg xobIOmgan  3m3yesiosdo, @m-
Jgmo@3 o0 omgbodbgdom dg3s@do@ol s@sbsodo bodbgdo (Barril et al., 2008; Carreno,
Bartolome, Castillo, & Quiroga, 2012). s03 0bg03EoGgdge  30M93do  mgge@y®o HCV
0693900l Yglsbgd  0bgm@dszos  BoJBdoygde  o@  dmodmggds.  sdo@md  hggbo
3320930L dobobls Fo@dmoagbes, Lsds@mggenmdo, 503 06503009890 gddo, Gmam®3
C 3935300l dododmn  doswogo  @olgol  xa9xdo  mgywdgeo  C  3g3sdodob
3odmgangbs s gl§ogae.

mdg@dge  C 3g3s@odoe (OCI) dohbgyemos dgosdgdom  sbansbsbl  godmg-
@gbogno  35mM@My0s, Gmdgeoi bobosmegds dOsEdo ob 3eobdsdo HCV @b3-ols
o0 oOlgdbmdom, 35Tob  @mEgbsi ol goblsbmg@owos  3gMoxgg@oygeo  Lobbaols
dobmbygegomgddo (PBMS) o6 @godenols  Jlmgoendo(Castillo et al., 2004; Welker &
Zeuzem, 2009). hggbl 3gmrggodo  sSbognobobomgols dggodbogm 3530960 gd0lL  Lsdo
X39B0, xoddo 5112 sLogols 161 s0g 0bgoizomgdygemo 3odo:

X980 1 — 503-000 0653030Mgd 0 35309bGgd0 ©g0deols osgeEgdgdols o®gdy
(n=98),

X39B0 2 — 9abmdo g@omemyool @godmols osgogdgdols dJmbg s0g 0bggo-
30O gdgeo Jo®gdo (N =34),

X980 3 — HIVIHBV gm-0bgogodgdygamo 3s3ogb@goo (N =29).
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GB(‘)OQO Ne2.  33e0935d0 ho@mygero 503 0bgozo®gdygmo 3530963 gd0l doboliyg@o
dmbozgdgdo (N =161).

353 9amA0 dmbszgdo
353 MMEgbmds (x530) 161
0g0deols osgogdols aomgdg (xango 1) 98
300300690 @godaol Easgargdom (X930 2) 34
HIV/IBV jm-0650300909e9d0 (x39530 3) 29

LJgbo, dods go30/ oo 103/58
sbogo, Lodysgom, §gano 51+12
BMI, Lodgoemm 266+4
©g0deol @obosbgdols bodolibo, bsdysenm (KPa) (8.8+0.7)

OCl-0l  godmlogangboe  Loyggmglem  dobognss  @godenols  Jlmgogoo.  mgodanols
domgxlool  bgandoy(gomdmmdbols  gomgomolfobgdom, 3gemggzedo  hodmyenr  gggas
b9609JBL OCl-0l  godmbogengbo, HCV ®3b-bg 33erggs 3gdoggdoygemo  Lolbaools
dobmbygemgodgddo  @gogy@o  @Amol  3m@odg@sbymo  xokgydo  @godi3ool
dgomeom hoyg@odwm. smbodbymmo ggeggs [o@dmowagbl o g@bs@oya dgmmels,
0683m®Is@GoYmos s YRO™M bgedols§gomdos.

0@ RAMM0YE0 338093960l bo®olbols jmbE@merol dobboo, aodes FgLEdo
>OLYdI Y0 OEJOOMO S  YoOYMRBoMo  JMbBOMEgdols, 353096¢go0l  bodydgdmsb
goOmo  3geggedo  dygedogom  asdmoygbgdmws ool ydgogmo HCV @63  gom-
gogomo bodydgdo.

dodmggboan OCI 30@96l, HCV 3969003900 Fodol gosbsfogmgdols dgbol{og-
o, ©doGgdom hoyBodsmn HCV ggbm@ododgds. @godemols @obosbgdols bodolbols
3o3dmbogangbo@  hogBod@on  @godgol  geoslFmay®anos, @Omdgelsi  domglosbmsb
dgodgbomn ozl dgdwgyo  P3005@glmdgbo:  s@s0bgoboy@os,  bgedolis(gomdos,
LY @og0s s dobo Lobpmmdbols badolbo sos®gdymos g30m3sbs s 5dgMogsdo.
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335293590 3mygbgdgmo JgmmwEjoo:

Anti HCV=%g Lgm0bobaolomgols goygbgdwom 83-3 29bgdsizools Ortho HCV version
3.0 ELISA(Gohnson-Gohnson, USA) & qli&-bs 3@ 9dL.

HBsAg-bg 13c0bobaolbomgols goggbgdwom HBsAg Ultra ELISA (Dia.Pro, Italy) &gld-
bog@gdl.

Bao@ls ©> 3@obdsBo HCV @63-0l Gomegbmdmogo asblsbma@olsmgol gogs-
bgoom COBAS® TagMan® HCV Test v2.0, With The High Pure System (Roche Diagnostics,
Germany).

PBMs-d0  HCV @630l Gomegbmddogo  a0blbabmg@olsmgol  3049693@0m:
39356060l 10d33G030L 3GoE0gbBum  (96HM0RNA0GMgdsL. G6I-0l aodmbsgmagse ©s
39Mogo0go300bomgols — Rneasy Mini Kit(Qiagen, USA). godmymgoeo @bd-ols sd3gno-
B0go30obs ©> ©9H9JG00bsmgol asdmoygbgdmeos COBAS® TagMan® HCV Test v2.0
(Roche Diagnostics, Germany) 3 s®dmgdgols do0go dgEgeroo 3GmEMgogom.

HCV g9bm@o3o@gdobs ©s bygd@odo®gdobomgols goygbgdwoom Versant HCV Genotype
2.0 (LIPA) (Innogenetics, Belgium).

©g0bamols Bod@mboll bodolbols 2oblsbmg@obomgol godmoygbgdbms GodbOMm-
Lgobo (Echosens, France). mgommgyao  3s530gb6@obsmgol  dgoosbydo  d60dgbgenmds
0bobrg@gdmes Jogm3sl o gddo(kPa) ws gslwgdmes METAVIRE Loli@gdoom.

338293 4:
IP-10-0l, @mama G 3Gmybmbyamo dodzgmols dgbfogems IVgo39 o JOmbogygeo

HCV 0bggioom 3mbm s HIVIHCV jmobggdaoom 30696d0 s dgogygdol dgosmgds
IL28B 3™ bmbyan dod 390msb.

3382930 ©0bs0bo S 3gmggedo hosBmym 3odms dsbolosmgdem gdo:

smbodbyaro  gmdm@E Yo 3gaggs ho@odws L. 0bggioyg®o  3smmamyools
‘Jolol ©s Jerobogy®o o0dygbmenmaools Lodgibogdm  3@s]@oggmo  3gbd®ols s
JoOmye-3@sbygero  3g3sBmemaog®o  gerobogs “3g3s7-b dobaby. jganggedo  godm-
30499690 s@bodbyen  s@oboggddo  —70°C-bg  dgbobyero  Lolbenol  bodydgdo,
O gdbgi [obslfsd ogm dowgdymo (gdommdomo msbbdmds, domo Lsdgibogdm
335293900bo0g0l - 3o3mggbgdol gbobgd. w@odoBgdom, gaarggolbomgol yodmzoyggbge od
353096@ 900l Lobbaol bodydgdo, GMIgmmsi dmsgombgl  hggbl  3eoboggol s
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5009l JOmbogyamo C 3g3s@ol Igyg@bogomds. sbggg, 03 3o@ms bodydgdo, gobsg
>0bodbygeo 3gMomedo wsypaobosm 3F 3539 HCV 0bgygdios.

503 0693030090 99@gddo, mobsdg®dmgg SbGHoMgBHOMgodlygeds I3@Mbogmbad
(HAART) 93390®00 o806 sgopomds s boggoogosbmds (Panos et al., 2008; Quinn,
2008). m9dis, HCV 0bggdios xg® gowgg ®hgds o3 3m3gemsizosdo Loggoommdol
doogo® dobgboe (Martin-Carbonero et al., 2001; Monga et al., 2001). GmgmeE 3bmdogos,
HCV  3mbmobgoizomgdyemgdmsb  dgosdmgdom, HIVIHCV  jm-0bgogodgoygagddo  C
3935@0b  5b@0godylygeo d39@bogmdol g39M©omo g839]B0 IgBowss aodmbs@yao,
bogm asbyy@bgdols 30m3gbRo d60dgbgenmgbsw dgdiomgdymmos s dgowygbl 27-
40%-1 (5,6,7), 30Mg9a0 296m@F0305693d0(Gl) 4o ol Logdome 14-29%-0s (Carrat et al.,
2004; Chung et al., 2004; Torriani et al., 2004).

d39@bogmdol  Jowoemo  MoMgdymgdol s  ymggerogg  bgdmowbodbymols
domgoolifobgdom, dgBow dbodgbgarmgobos C 3g3s@ol 33x@boanmdbols ©s(ygdedwmy
ob  339@bognmdol  Lofyol  gBo3by 0d  Lgdmemaoyg®o  dodygdgdols  godmgengbs
Omdegdo  3ogdodTos  2obgy®@bgdol  sdsgn  asdmbisgomsb. 53 gbom  dgodengds
ogbmymm 353096@0 d3x@bsgmdol s@sboliyy®ggeno 339M©0m0  989JBgo0Loash s

Rgdom 2oV gnmo bodxgbologsb.
@oRghodY@sdo  3m@os  3bmdbogro  FsL3obdgrols  goJBm@gdby,  @AmIangdos

bAols C 3935¢0lL  5bG0godyglgeo  d39@bogmdols aodmbsgoel. s@lgdmdls ao@ 3-
399900 dmbszgdgdo HCV dmbmobgozo®gdygmgdby, Lowsi d@s@ol IP-10 ombyg s@o-
dm3slgbggddo (NR) 9g@m domosmos goweyg dm3slybggddo Lowsi dmbos  go®y-
Lologob gmowogsios (Diago et al., 2006; Lagging et al., 2006). s@bodbygeno momdol o@
>0l dgbfogamogro  3m-06803E0Mgd@gdbdo  ©s  shogro, dFg039 HCV  0bggdioom
3530963 9o do.
bgdmo@bodbyamols  aomgogolifobgdom, hggbl  ggenggedo  s3g0Mggd0lomgols
3593049690 mmbo Lodobby o ghmo Lojmb@Omem xavgo0:
L. Jombogyemo HCV-om  dmbmobgoiodgdbyamo  30Mgdo, @mdamgdoiz  0fygdgb
b3 0g3009Lyyan d3u@bogrmdsli(n=85).
2. 3030839 HCV -om dmbmobgoizodgdyao 306 gdo(n=11).
3. HIVIHCV 3m-0bg30300909agbdo, 503 ©oesb@tgdgmo ©ospbmbon ©s J@mbo-

Jueo, oj@oydo HCV obggjaoom @mdangdoiz ofygegh C  3g3s@odol  Lofo-
bomdwgam obF0g009lya d39@bogrmdsls (N=57).
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4. HIVIHCV jm-06g0300gdgamgdo, 503 ©@oslgydgdgemo  ©osabmbon s 373039

HCV o0bggdoom (n=7).

5. 503000 > go@ybyeo 3935G0Fgoom  5M50bgoz0M oo, Xobd@mgero dJmbo-

@olggdo (n=18).

5@60F6mmo  ggmggs Jodpobo@gmdes 2 Fomo (2014-2015). 58 gganggodo dmbo-
Joarg yggems 300l 3Jmbos 3md3gblodgd o ®god@mol ©osgoEgds s YoMYMBomo
HBsAg-oli &gl@ol dgega0.

332930L goggew dmbsfoagby dmbes ©gdmg@sgogmo @s gdorgdommmyoyg@o
063m®@3s5300L Imdogds.

3393590 hoGorga  yggms 306l homdedos HCV a96m@030dgds ©s bgddo-
306985 $93961-303G00bs3ools Jgnmoom, saGgmgg 1L28b g96m@0306Ggds 512979860
935690 9H0nm@0 b3 gm@oEgdols 3nmodncaobdol slswaghsw.  @godmols §od-
Ambol bo®olbbol obowagbow hoyBo@sn Bodb@mbigsbom ggemggs. HCV godylyano
©5(30MH30L, H@HbLdobsbgdol s F@s@ol IP-10-0l 256lsbegds bogdmes dgm@bs-
emdols bofyol gBedbyg, dgdopgmd ymgger g mggdo ©o dgy@bogmdbols wolidy-
@goolsls,

330930L ©obo0bols mobobdow, 18 dmbogolig xobd@mger 30GL 2obgbsbwg®s Ip-
10-0l @by, Logmbiommm xaaa0l 99098980 ©obsGhgbgdmsb dglswstgdamsw.

33509350 25dmYg4gbgdyemo 0blB®¥dgbH o s @odmOSGMMoymo dgmnmEgdo:

Anti HCV-%g Lgmobobgolbomgols goggbgdwom 3g-3 g9bgdsiools Ortho HCV version
3.0 ELISA(Gohnson-Gohnson, USA) &gL®-bs3693L.

HBSAg—bg Lg®obobaolomgol goygbgdom HBsAgQ Ultra ELISA (Dia.Pro, Italy) @ql®-
bog@gols.

HCV 663-0l Gomogbmd®ogo as6bobmg@olbomgol g0gg6gd000 COBAS® TagMan®
HCV Test v2.0, With The High Pure System (Roche Diagnostics, Germany).

HCV g9bm@o030@gbols s  byddododgdobsmgol  g0ygbgdwom  Versant HCV
Genotype2.0 (LIPA) (Innogenetics, Belgium).

IL28b-1  goblsbrmgmolomgols goygbgdwoom 1L28b rs12979860 Real-TM Test (Sacace
Biotechnologies, Italy).

B0 Bo  IP-10-0l Embol aoblsbmg@olsmgol g0ggbgdeom Human IP-10 ELISA
(Invitrogen, Camarilo CA) @gL@d-bsgmgdo, REF-KAC2361.

49



©30b@ol BodOMDbBoL bo@olbol goblsobmg@obomgol goggbgdoom God® ML bl

(Echosens, France). mgoomgygeo 35309b@obsmgols dgoosbydo 3b0dgbgermds olobwgdy-

dmEs Jogm3sbgomgddo (KPa) wo gslpgdbmeos METAVIRE Lol gdom.

Gb®ogno N3, 330m935F0 Ho@mgano 353096 gd0L dobolg@mo dmbsigdgdo (n=178).

350 9dMA0S

dmbszgdo

353 MoMEgbmds (x5d0)

Jombogygeo HCV 3mbmobgoiodgdygangdo (xg9go 1)
73089 HCV 8mbmobgo00989e 950 (58940 2)
HIV/HCV(J@®m6b0g.) gom-060300989a980 (%3050 3)
HIV/IHCV(3¥353.) 30-06630300989e 950 (3950 4)
bogmb@@M@m-x56d@m g (x39380 5)

LJgbo, 3sds 3ol Jogo

sbsgo, Lodygogom, §gano
BMI, Lodggo@em

0g0deol @obosbgdols badolibo, bsdysenm (KPa)

178
85

11

57

.

18
129/49
38+8
25.6 + 4
(8.8 +0.7)

3320939090 35dmygbgdxemo @ sdmMsGM@oYmo dgnmeydo

097600963 gbG o Sbogmobo

@ go0lomgols)

Loggerggo dolbogns:
dAo@3 0, 3enobdo.

dobogool dga@mggds, ©odydoggods:

HIV1/2, HBsAg-owgb®dogoio-

330g30L  dmbsfogologob bgds 5 dao  g969@0  Lolbgool osmgds 6 dan-056

354999 Lobxo®sdo(wobsdsBgdols ao®Mgdg). Lobamol swgdowsb 4 Losmol dygoengedo,



bgds dOo@ol  godmygmggs mmsbol  Ggd3g@sdydsby, 1,500xg-bg 20Fm-ols  gobdog-
emdodo  (3960O08Y00gb0m.  yodmygmggoao  dGo®o  asdmoygbgds  Lgdmamaoy®o
BgLBHoOgoolbomgol, ob bpgds dolo s@ogm@o®gds 3Gombobxs®gddo s 78OOC-°03
‘dgbobgo.
039bmxz9Mm39b@ o sbogrobol 3@obz030:
039bmx9M39bB o sbogobo worydbgdymos 9.(. “Lgbwgoh” 3®0b303by. Sb@o-
Lbgyenol  ggemggol dgdmbgggsdo (anti HCV, anti HIV1/2), Lodgojaom 3ensbdgd by
SOLm@MboMgdymos 39308090 M9335065bF Yo SbFogygbgdo. 03 dgdmbgggsdo, oy
bogganggo bodydo dgozegl godybol  Lofobowdwgam  UL3giogoyd  sbGolbgyagdls,
bgds obB0pgb-sb@olbgymols 3md3angJlol(dgs®o @obs) Fo®dmJdbs. my gogzgenggm
ob®0ygbL(HBSAQ)  3o®oJom, 3@sbdgdbg  sobm@mdodmgdyamos  godygl  b3ggoxgogco
dobmgermbydo  sbGolbgyangdo s Loggerggo obGoagbol d@Ooddo s@lgdmdols dga-
0nbgggodo (o@dmoddbgds bgdmm bligbgdyeo go®o gobs. 0d9bmeyg®dgb@yano dgmm-
0 OEmA0d RO Yos, dgbodsdolo@ osbsgoboli sl gdolols gg@ols Fo®ImJdbs,
d09momgdl bsggenggo 60d9dol wopgdom dgogabyg o3> my 03 godmdfggg30lL d0ds@m.
3odm3g3e0 930l Lodgojizom g@o3dgdo:
e 3bR@magdobs s b0dydgbol gos@obs 3ensbdgd by.
*  0b3ydsEo-AM s Bgd3gas@yds 0blE @y jiools dobgogom.
* 3oM9Gbge 3 X0, gogaee dmdwgzbe gHo3bY yowsbgmol Fob.
e 13930807900 3mboygas@ol sds@gde.
o Jgydmdsgo  gmboyysdol  dmTdm@gdols  dgdwegy  LydlE®e@dol  sds@gdom
6B 0 g6/56@0lbgyaol 3md3gmgJlol asdmgen gbs.
o ®95]300L aohg@gds ama0MEdgegol @sds@gdom.
e ™330gyu®o Lodizg®ogol asbmdgs UL3gddOmum@mdgd@ols dgbedsdol  Fomeols
Loa®dgbg s dgogagdol 0bGg®3®g@oos.
boggerggo  obBoggboll @o/sb  ob@olbgyemol s@Lgomdols aoblobwg@ol  ‘dglsd-
9d@mdol 5dlm@Mb300l 2obmdgs odanggs. dggg@ommmdbols 0b@gblogmds dgo®  go-
Bobg dgdmdoamo 5bFoggbols o/ob sbFolbgymols Gomegbmdols 3GM3M@F0Y@OsS.
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@ 30MA>@MA0Eo jgeggzol dmen g3 ado dgnmEgdo

h3gbl  g3eg3odo  odmyggbgdgmo  yggms domgsgmyg@o  Jgomeobomngol (HCV
0g30bmdMogo s MomEgbmd®ogo  Aoblabwgds, HCV agbm@odomgds, IL28B g 9bm-

B030M9ds) Lako®ms godylygao G63d-ol godmymeas(gdue®sicos).

godgbgmo H63-0b gJLG@SJi3o0s:

Lo gganggo dolboans: dBo@o/3grsbs.

dobogool dga@mggds, ©odydoggods:

330930 dmbsfomolsgob begds 5 dao ggbydo  Lolbaol smgds 6 d@o-056
EDTA-b 99933920 853993 bobxomsdo. Lobenols smgdosb 4 Losmol dygsengodo,
begos 3ansbdol godmygmas mmsbols Hgddg@sdy®sby, 1500xg-dg 20 Fo-ol gob6dsg-
@mdsTdo 3960089009300, godmygmgogo Jesbds aodmoygbgds godylymo @63-0ls
3odmlogmagee, 3mabds  obobgds 2-8°C-by 3 ol aobdsgermdsPo, boby@dmogo
965bg0l Jobbom brgds obo sgrogm@odgds jOombobys®gddo s -80°C-bg Ygbobgs.

hggbl 33 g39ddo  @aodmgoygbge HCV  @63-0L  aodmymayzol oo dgmmeo:
dobygo@y@o s 5gB™MIS@YGo.

1) godabaemo G63-0b  g57bB @00 dsbmsanadse High Pure Viral Nucleic Acid
Kit(Roche Diagnostics, Germany)—ob gsdmg9693007.

30m39bo  dodobs®gmdws AFoMImgdaols 0bLE®yJiooll Jobgwgomn ©s dm e go
oy 3odmogy@gdms: gobboggdm  @omgomobo@gdyge CAR-063L s 30mEg0bsbe
K-U, 50033@0 o 5d@0 gandgbols d9g9@ol ©sds@goom. 9dwgy Ibspegds Lodydom
@@oboli Mgoy96@o:

6039 dol om©gbmds
“°5000° 12 24
gobolol blbs®o 7 dgo 14 3go
dbs CAR-®63 140 9 3a» 280 93eo
dbs 3B gobobs K 1 400 8 g3go 2800 83eo
‘Jos gmbd®meo (QS) 112 330 224 330
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AJLB-b53M9dTdo Dgdogom asdkgodgoamg (N1) Mgbgdgns@ol mommgye gelbmdo
dos35dgl 625 dge bgdmm sw{gdomo Fglom @odbswgdygeo Lodydom @obols
09539630 s 500 dgen 3ersbds mommgymo 35309b@0bomgol. ymggano gJbE@sJ00-
Lol goygbgdm dobodyd Lsd 3mbG®mal(bgys@ogo 3mb@dOmero, bylGo ©o@gdomo
3MbBOMEo s Jaog®  sEgdomo  gmb@@mEno), @mdggdoi  Lobyxgdol  3s@ogng-
a@sE aseol gJlEGsdaool ggges g@o3L. dgmggol dgdoamd, Ggbgmgyemgdl 10
Fo-0b g5635gamd5T0 gomoglgdm mg@dmbEs@d@o 50°C-by.

0bgydoools  golgmol d9dega, mommgyen  Lobxl  gds@gos 250 dgen  obe-
3@m3o@ols L3o®Eo.

3oddg0035em9 AgbgMgeo®gddo dmmoglgdygmo Lombol dobs @ gBodom  o-
05335435 HgbE-bogMgdol ygomgan Mgbgmgys@mgddo (Ne2), dmIganoi dgoogh L3gEoo-
0@ GogE@gol mommgygeo Lobxolbomgol. Fygsmgogddo yggomgan 3@sbdg@gol go-
(396A®08YAgom 3e0obTgHu®d 3960M0BYasdo m@-m@o Fymomn 4600 Xg-by.

000nmgye Lobxl gds@gds 400 3z 0b3odo@mmol Jmbszomgdgeno blbs®o o
3303 brgds 396HO0FIY0@es 2 Fo-om.

35M93bgol  gBo3dbyg, mommgym  Lobxl ®mAxgO gds@gos 700 dgen 100%  goo-
bogools Jgdggemo aoddgibo blbomo.  asM9i3bggdl dm@ols bgds 396@G0x5ga0M9ds
2-2 (o-oo.

99092 9B>3bg N2 ygomgen G9bgmguedl 9dsadgds 30bgg@o(Ne3) ®63/©bd
‘dglogtmggdgero M9bg@gyemo.

mommgam Lobxl gds@gds 75 dje 0g@Imdamydo 70°C-bg Fobolb{o® 30dndso
a9 396 d989@0. 5 Fgmo wogmgbgdol ws 3 Fgmo 3gbHOogga0tgdol Bgrayew
gowgdm 75 d3a HCV @®63-L.

2)  gocabaco  @bd-ob  gJbBGsI00  SGBMISBG @, glbBEsJGmm  EasyMag
bioMerieux godmggb9300m.
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(Ly@. Ne8) NucliSENS® easyMag® | bioMérieux

30m3gbo  30dpobsdgmdes  AFsMdmgdenols  gOm-gHmo  3OmEm meol dobgogom
s  dmgmge  Sbg  2odmogydgdmes:  LogJlB®sjgom  3omyzm®datby,  gOHmX O
9bgHgsmdo aosagedgh 500 djen Loggenggo 60dydo b gmb@dOmeno ©s 10 d3an
Jos  gmbdGmeo — IC/QS, @mdgmoi aobggmgbogmos  9JlGGsJEool  gomoydo
Jo®dodmgol dmbo@dm@obgolomgols.

335050 obgbl 53@MAsFy@o© 2 deo cnobolols blbs@ols @sds@gdsls mommgyan
Lobx by o 10 Fymo 0bgydsiost.

999092 9Bo3bg, mommgye  Lobxl dobgogy@se  gds@gds  JoMas  sMgyeo
dogbo@da®o Lognogs.  gdbE®sdcool 3MmiEgbo a@Mdgengds o5gBMIs@y®d M g10ddo, 45
Fo-ol gobdsgermdsdo s doowgds 75 dger HCV @b63-o.

HCV ©63-0b Gompgbmd®ogo asblodbpghs Ggomy@o @@mol 3x® dgmnmmon

Lobbando C 3g35G0o@ol godglols omgbmdols asblsbg@molamgols gsdmgoygbgm
The COBAS® TagMan® HCV Test, v2.0 bsgtgdo, 9Jlp@sjizoobsmgols — High Pure Viral
Nucleic Acid Kit bs309d0. 50bodbygeo Fgbgo godmo@mbggs domsmo dy@dbmdgemdom

(©909J300L Jggos brgsmo-8 luml; ©gdgdEool wsmgmewo Jggos begsdo 25 lu/ml)
o goohbos CE-IVD 306 jo®gds.

hggbl ggerggodo, godyLol od3groxogoizool s ©g@gdiool 3GmEglo dodwo-
bodgmdws Ifo®Imgdenols 0blB®yJio0l dobgogom s Jmygengo sbg godmoyy@gdbms:
533@0g035300L @goagbBol (Lodydom MMX-ol) dmIbswgds — ymggan x g0 by
3530963 g0msb  gOmo© 0Eadgds Lodo 3mbG®mero (Yodymgomo JmbE@mano, LybEo
©5©9b0m0 S dE0gd ESEJO0M0 JMbEAME gd0). mommgymo Lobxobsmgol Lako®ms
50 dgeo dbs Lodydom MMX, @mdgeno dgdpgao msbosgo@omdom dbswpegds — 44,6
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http://www.biomerieux-usa.com/clinical/nuclisens-easymag

dgeo MMX- 9do@gds 54 dgew CTM Mn2 blbs®o ©s gm@@Ggdlrgds. dgdwgy gBo3by
bpgds 50d3e0 dbs Lodydom MMX-bg 353096G0L Lobberowsb ¢339 aodmygmayogro 50
dgeo @63-0l s MbA@magdols sdsBgos s o3oMs@ TagMan 48 RT PCR Loliggddo
(Lg@omo Ne9) as@o@obs 5d3goggogsioobs s og@mds@y® Gggoddo ©g@gdioobomgobs.

(by®. Ne9) COBAS TagMan 48 RT PCR System(Roche)

‘99900l 06@9O3MgH 0!
Lbobyxgdols ©o 3mbG@mergdol dgogagdol 0bGHgM3Mg@ o3l sbegbl  s3s@o@0

Cobas TagMan 48. Lobyxdo od3gogoiEo®gdygmo godglol 969303900 dolognol osmdds
sbmEodegds  Radglgbdye  Lopbosmsb, @mdgmoi  godmolsobgds  Loadmowod
30550390 (Ly@smo Ne10).

(Ly®. Nel10).

Amplification Plot

ORn

Cycle

Legend

N A~ | slllciEEo IS =N - I c -
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HCV-QS, o0gog9 dops 3mb@®mero, dmdgmoi xg® gowgg 9Juld®sjiool bofyol
90o3bg  gdodgods, odanyygs Ladyomgdols dmgobeobmmn  GgbEo®gdols dodwobs®gmdols
Ldygao  3ogeols d3mboGm@obao bygergobols Igoggool gJbBGsJE00wsb 3x@  sd3eno-
035(3059g. 25bolobrg®ml dgbsdanem  obdododmgds, dgdm{dogl @63-0l @sbsgo®yo
bybEo dggygd0l dolowgds.

ool brgdygmo  Gogeols  gogoy®o  3sMedgBMgoo  aodmomgengds  53H™Io-
HIO>Q, gogamo 3obgdgdhgmo Ggojioobsmgol.

gmggero @godioobsmgols sy@oggdgamos bsdogg 3mbd®meno (godymyzomo, Liyl-
B0 ©ogb0m0 ©s JdE0gd EoEJo0m0), hox gl AFsMImgdanols dog®, 3mbiAgH Y0
@m@olbsmgol goblobmgdyan domgbmddog hodhmTdo. [Fobomdwgy d9dmnbgggsdo, oI
09530530 dgdogoano yggars Loggarggo 60odydol dgogao s@ogsgoy®os ©s Lodo-
Omgdl AR gLB0MgdsL.

09 bobxo 9odygmgomnos (o@ s@oll HCV @6d-0), 9bos ©osxgolodwgl dbmermo QS-
o geydglgbdyeo  Logbogro  sd3emogogscools  3mbi@gd e  3ogebdy  (byg®osmo
Nell).

(beye. Nell).

& AMPLILINK 3.3 - [Results]

®X|2| 00| ks 2]
T - Gty Cont

Rack View

[an T# Order/Lot Number|S ample ID est ilution | Resul lag Remarl Review
Sample Result Detail

[Rack 1D [Ordered V2
[j o002 08/12/2016 13:04:08 PM ¥
5 002 08/09/2016 14:36:06 PM || Order Patient oK v
{J o002 08/03/201613:45:50PM | Order Number: zasva Patient ID: v
[] 0002 08/12/2016 20:34:36 PM glger ?féemme: gx%ﬁ%zms 13:47:18 g:xme:f R pply v
rdered by: e of Bitth:
[J ooo2 08/08/2016 18:2348PM | g EEn S e v
[J ooz 08/11/201617:58:40PM | Diluted: No PatientCom: ncel v
[J ooz 08/10/20161318:33PM || Docter, PatientCom2: 2
B3 002 08/12/2016 00:28:228M || QrgaCom2: v
{002 08/10/2016 20:26:35 PM v
[ ooo3 08/12/2016 17:47:41 PM Test Result Flag Remark Timestamp v
[J ooo3 08/08/2016 20:40:56PM B HC20TP48  Target Not Detected CNTRL_FAIL 08/09/2016 18:47:28 v
[j ooo3 08/09/2016 15:01:06 PM v
om0 08/09/2016 14:34:31 PM racking Info y i Detail Flags v
o 08/12/2016 13:23:10 PM v
o 08/11/2016 17:20:35 PM v
Eon 08/08/2016 18:27:03 PM v
o 08/10/2016 18:42:13PM v
Eon 08/09/2016 15:58:15 PM v
[ H 08/09/2016 16:00:20 PM v
[j o020 08/09/2016 17:12:27 PM v
[j o020 08/10/2016 13:47:39 PM v
o2 08/12/2016 00:18:10 AM v
B 022 08/10/2016 20:30:13 PM N
o R At aasn ]
0 2 4 6 8 10 12 14 16 18 20 22 24 26 C&gle 30 32 34 36 38 40 42 44 46 48 50 52 54 St
CH1: Target Cyclet: -
CH2: @s/C Cycle327  [ecHi=chizacizecss] = [Fnoma lized
Reviewing Information
Accept
Reject
Accepted by: CTM48 Accepted Date/Time:  08/09/2016 13:14:22
Records: 23 Selected: 1 il &
Reject Accept

ctmds 08/15/2016 18:54

4 start| | Z¥ AMPLILINK 3.3 7|« 2 @ 18:54 PM
~Ba.
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09 bobyxo ©ogdomos, GoJlodgds Gmym®E Lodobbol (HCV @63-0), sbggg dogws
306@®meols (QS) 5d3@ogogo3os ©s begds M63-0l HomybmdMmogo ©osmgems Sg@m-
3o ® 970330 (bydsmo Ne12). gogagdo godmobabgds 1U/MI-Bo.

(byg@smo Nel2).

Hx|B]| e sl ®] o

Samples Quality Cortrol
Rack View (2] [T [r#  [Ower/Lot Humber|Sample ID [Test [Diution [Result [Flag Remark  [Review[Con
|Ha°k I0) Didered Sample Result Detail AR v
] oood 11/18/2016 13.56:15 PM v
[J ooo3 11/21/201612.31:24 PM Order Patient ./ =, %
[] ooos 1142142016 13.15.45 FM O M s Paiont 1D ./ e
der Mumber. aien £
[] ooo2 11/21/2016 135520 P Order Date/Time: ~ 11/21/2016 12:33.59 Name: L4 =15
[J ooz0 11/21/2016 18:48:24 PM Drdered by, CTM48 Date of Bith: «
> Sample D 3613 ex
o 11/21/2015 20.07:57 PM s =2 EE - v
[j oooz 1172202016 13,5454 PM Docter PafientCom? ./ -
022 11/22/2016 14.21:06 FM Hospital ./
(e 11/22/2016 14:22:18 PM OatribaE ./
?UTU 11/22/2016 14.22:40 P Test Result Flag Remark Timestamp 5 H?i
0020 11/22/201619.2314 PM
HC20TP48  261E+6 IU/mL CHTRL_FAIL 11/21/2016 17:33.34
[] o002 11/22/20016 13, 32:20 PM ) e St - v —
[J ooo3 11/24/2016 145431 FM ; v
[] booa 11/24/2016 15/56:33 PM Tracking Infa Detai Flags v
022 11/24/2015 18:23:56 PM — — —_———— v
[z 11/24/2015 18:24:56 PM e e | v =Y
[ oonz 1172472016 13:50:32 PM Z a5 J ./ =
oo 11/24/2016 20.56:11 FM 2 ] ./
[] oozo 11/25/2016 13:01:50 PM E 20 v —
®
[J ooo3 11/25/2016 13.57:09 PM £s ] «
[ ooo4 11/25/2016 15:26:41 PM g J '
022 1172572016 164035 PM g ] N
022 11/25/2015 16:57.54 FM R it aant SR DUR L SERE S ./
VS 0. U UG U5 9 9.0 0| .
o 2 4 B 8 10 12 14 16 18 20 22 24 26 C&ge 30 32 34 36 38 40 42 44 46 48 50 52 54 St
CHI: Target Cyclett: 21.8
CH2: B5AC Cyclett 311 ] nemalized
Reviewing Information
Accept
Fsject
Accepled by: CTMA48 Accepted Date/Time:  11/21/2016 18:06:53
Fecoids: 23 Selected: 1
[« bl
Fieject Accept
ckm43 11/25/2016 Z1:20

i/ start| | =¥ AMPLILINK 3.3 7|« 2 @ z1:20p

09  Lbobxdo godOygbymo gMgbgdo  @sdbosgro  3mbEgb@MoEoomss,  3MbiMgH Ym0 S
< 25 1U/ml-%g, dobo Gobmddogo @omgms ggo bgdbogds, mydas Lobyxo omgagds
O JE0MS.

09 Lobxdo Log@ome 5@ os®ol dos jobEOmerol sd3@ogogszos, b dobo
R g@gl3gb@ o Loaboo 2oblobwgdym (03 bg s®g 5b 23006 dmol, Sbgmo
Lobxo 5@ o 3o gds 535Ms5@0l dogd s Lako®mmgdl godgm@gdsl gJl@®sdiool

9B>3005b.
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HCV a296m@0300905 ©5 193@03009ds

HCV gg9bm@ododgdols ©s ULyd@odomgdobsmgol godmgoygbgo VERSANT HCV
Genotype 2.0 Lipa (Innogenetics, dgamao0s). HgbBo  gobgymgbogros  0ob  godO®
©052bmbEG030bsmgols, omgegds mJAml LEsbps@Fs ©s aoshbos CE-IVD 3o 06 gds.
>0bodbygao BHagbGo oesdosbols dBs@ol b 3ensbdol gmow gbosdob@g@®sdds®dgegsls
6039 dgools 3odmygbgbom osbegbl C 3935@0@0l godylol 1-sb 6-dog 2gbm@osdols ws
domo 1933 03900L 009bB0R30300905L, Mobmgolsi godmygbgdagmos 3merodg®sbyao
xodg®o  @gojiools s JodMowobsizools Jgmmwgdo. 2gbgB0g9®0  Godgdol  godm-
Logangbo  BgbBo 04gbgol C 3935G0@ol godyglol LE®gJdudgemo ag9bol 5° s@o-
B®sbbanodgodsw (57 UTR) ¢60bL o dodmgols (Core) «dsbls.

hggbl ggerggedo  agbm@ododgdols  3GmEglo  dodwobs®gmdes  IFo@dmgdenols
0bLBOYJ30ol dobgogom, Gmdgeoi bsdo doGomswo g@sdobogeb dgoagds: gJbEGsI-

(305, 53305035300 ©S ©9E9J30o.

26305

byygengobols dgogol 3enobdol do@Moiosb godmlsiom 3939deo©  4sdmgoygbgm
52-54 93 seofgMogo godylyeo @63-0l gdLE®sJ300l 3GOMEM M gdo.

SF3@0%G045(05

9B 300l ggaoe dowgdymmo HCV @bd-oll Gg3g6l G@sblg®oldEools ©s
533g0g3035300bomg0lL,  BgbH-bog®gddo dgdsgosemo ENZ MIX ©s AMP MIX-Uopob
godbogdbon  Lodydom  dsbGg®-30JLl, GMIgaoi dgozogh  L3gEoxnoyd  3M50dg@gols
®63-0b 333e09dgbBod e ©bd-5(CDNA) otEslsddbgens:

10 Lobyolsmgols N Gompgbmdols Lobyobsmgols

900 gaosgmb ENZ MIX-U osds@gom N X 26 33e0 AMP MIX-b wossdsmgm N x 493q
290 33e0 AMP MIX ENZ MIX

‘99998, mommggeo Lobyxobsmgol 30 dzen Ibs dob@gm@-doJLl gds@gds 20 9 e
HCV @&b6do. Lobxo owgds mg@dmaogamg®do GeneAmp® PCR System 9700 Applied
Biosystems (Lig@domo Nel3), L3ggoogy® 3Ommymsdsby.
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http://www3.appliedbiosystems.com/cms/groups/mcb_support/documents/generaldocuments/cms_041143.pdf
http://www3.appliedbiosystems.com/cms/groups/mcb_support/documents/generaldocuments/cms_041143.pdf

0gMIN3030 g0l sbodMma@sdoMgdgero @9d3gas@ydgao @ggodo:

Logggby@o 39939053 90s | bsba@demogmds

09390L B@O>bL M0y G0 50°+0,5°C 30 Yo

3x6 5JBogoos 95°+0,5°C 15 (o

©0gbsGYOS300 95°+0,5°C 30 (o9

9bbognobyo 50°+0,5°C 30 §o9

9JLHgbEos 72°+0,5°C 15 {8

Lbogggbyy®gdol 39-x9@ aodgm@gds 40 303800

gobsgado gdb@gbEos/ gembysios 72°+0,5°C 2 o

aohggds 4°+0,5°C 2 Lo 56 dgbobgs - 20°C

O5JO0M0 S  PoOYMBomo JMbBAmao  aswols yggms  g@o3lL, bygangobols Igogol
3enobdols Bo@Mo3000b AodmiEoa 393900056 2gbm@odol 9@ gdEosdwy.

(bye. Ne13) GeneAmp® PCR System 9700 Applied Biosystems

5330050353001
R90JG00b 9oL

©@IBIIGOS

Jggaoe  doowgds  5d3@03mbo,

amdgeoi  bokodmgdl

©0939J3obsmgols aobigmgbogro @god@0ggdol dmdbowgds:
e mommgymo Lbobxolbomgol dbopegds 8 den 1 : 5 as5bboggdols Goblols blibs@o.

e 3mboygaoBol blbsdo mommgymo Lobyxolbomgol dbopegds 2 dan 1 : 100 gob-

boggoom.

° >5A0 >M0 > > M0MM 0o Lobywolomao : ob-
bgdbBH®oBoL blbo®o dbsegds 2 dan 990 Lobyxolbsmgol 1 : 100 gob

boggoom.
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http://www3.appliedbiosystems.com/cms/groups/mcb_support/documents/generaldocuments/cms_041143.pdf

9JOOXJOS©o  3Mb@gobg@ol  mommgym  gmbmdo, mommggeo  Lobyxobsmgol
0gds bo@@mEgmm@mbsls LE®odo. dgdwgy 9ds@gds 10 dzen DENAT SOLN s 10

dgeo 533030353006 3OMEYJHo. ©gRgdEos F0dobs®gmdl  og3H™Is@HYG M gH0ddo,
@obomgoloi aodmoygbgds s3s@s@o Auto-LIPA48 INNOGETETICS (Ly®. Nel4) .

(Ly®d. Nel4). Auto-LiPA48 INNOGETETICS

‘d9ga900L 06@9O3MgHSG0:
©0939J300L  gBo30l  wsdmagtgdol dgdwgy, LE®03bY godmolobgds @mdganody

3969003900 Bodobomgols wsdsbobosmgdgero bydomo.  ggbmBodol 0©gb@ogoio®gds
bgds IFo@dmgdbemols Jog® dmfmwgdoemo READING CARD-ols s INTERPRETATION

CHART-0l g0dmygbgdom.

(Ly®. Ne15) READING CARD

i

T R 1T

ue)  voibay pojepsueaun §

:
(Y
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http://www.bio-protech.com.tw/databank/DataSheet/PathoDiag/Innogenetics/Flyer/Auto-LiPA-48-CE_070611.pdf
http://www.bio-protech.com.tw/databank/DataSheet/PathoDiag/Innogenetics/Flyer/Auto-LiPA-48-CE_070611.pdf

bLA®03by aodmbs@yamo 3oMggao bobo dgglododgds jmboygas@ol gmbG®menls.
09 >©bodbyeo bobo 5@ os@ol Jgogao obgsaoos.

LA®03by s@Lgdyemo 392 bobo ggbodsdgds sd3emogozoi00ls 3mb@B®mel. my
ol @0l 2odmbo@ygao bodbogl, HmI Jmbos 5> UTR @gpombol sd3enoggossioo.

bLA®03by  oOLgdyeo  23-g  bobo  Tggbodsdgds  sd3@ogogoiools  dgmeg
3MbBOMl. 0y oli yodmbobyeos, g.o. dmbes Core Mgaombols 533@ 00 5300.

INTERPRETATION CHART-0 Jgoagds “5” ©o “6” bofogmgdolopsb. 7o bofoaro
3odmoygbgds 1 s dg-6  g9bm@03gooll  Iglogslgoemsw, Lowsi Core  @gaombols
5330090353008 5OLgdmdols dgdmbgggsdo 0b@g@m3dgBsicoolols g3o@sdglbmds Core-om
d998oLgosls  gbodgds.  “d”7  bofogmo  asdmoygbgds  2-5  gg9bm@Eoldgdols  opgb@o-
30300g00bomgols, Gobmgolbsi dbmerme 57 UTR @gaombo godmoygbgds.

(byed. Nel6).

KoHdumrypauma Ctpuna LiPA 2.0

W
fa: 3B 2 b Ga 7.9 DBaod
positions

3a
BB EERE:
= [1=E =5
e = = : : : :
- 5’ UT Region
—_ = [
- E (
= =
- = J
ER=
= — | : = A ;
= =] _
\\/Core Region
23 Amp Control
24 6 c-l
25 1a
\.26 1b
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IL28B 99bm@0300gds

IL28B a9bm@o030®gdolomgols aodmgoygbgom  seogengdol wolig@odobsiools dgomm-
0. Rs12979860 ddo6To g@mgyeo byzergm@oegdol 3meodm®gobdol ©obowoygbow
Loko®ms  agbmdygdo  ©bd-ols  godmygmes, 53303035300 ©s  ©RIJ3E0S,  gogowo-
9090 3OmE M meols dobgogom.

©bd-ol  aodmlogmggo  Aodmgoygbgm  gJbEAsJz0o0l  52-54 a5, s g®ogoo
3OMEBHM M0 gbo.

533093035300 Ls s ©@WIHYJEooLomgols As8mgoygbgm Ggomudo MmOl 3mano-
d9M5bygao wokgydo Ggoiool LobEgds Applied Biosistems 7500 RT PCR System.

(by®. Ne17) RT PCR System 7500, Applied Biosystems

00n@gnEo Lobxols ©s gnbGGHm@olsngoll(CC; CT; TT) 583m ©68- 4ds@gds 20
dgeo Lodydom IsbEgm-doJlo. sd3gogogsioobs s R gdEool 3amEgbol sg@mdsd
09703do Fo@Olbodo@mo boMggo aoopgadal o3s@s@do, dglodsdol 3Gma®sdsby.

bodsBom obiEg@-0dbols dmdbowgde:
3>9mggbgdgeo GgopbGgdo:

o 3000dgt0 1 (PR-For)  Bugmgo@oegdol  999mga0  00630dmg3@m30m
5- GCCTGTCGTGTACTGAACCA-3".

e 30003960 2 (PR-Rev)  Brygmgm@oegdol  B98mga0  mob0dwggim3on
5-GCGCGGAGTGCAATTCAAC-3".

o sangmli3dgizogoy®o Tagman Minor Groove Binding 3dmmaso 1 (VIC) C sgnganolsmgols
0563030g30md00 — TGGTTCGCGCCTT.

o Sangmlidgizogoy®do Tagman Minor Groove Binding 3®mdo 2 (FAM) C sang-
gobomgol mobdodwggdmdomn — CTGGTTCACGCCTTC.

e AB 396m@030605500 dob@g630dlo(GMM).
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* IRHOLYBmS Fyoo.

09539600 60dy9dols Homegbmds

1 4

PR-For 0,75 9o 3 93

PR-Rev 0,75 9o 3 930

VIC 0,125 93eo 0,5 93e0

FAM 0,125 93e» 0,5 93¢

GMM 12,5 93an 50 3geo

PR @sbyggms [yomo 5,75 dge 23 dgeo

RT PCR System 7500-0L @aslod®ma@sdo®gogamsm  sdmygbgdygemo @ 9d3g@o-

BOgEo Gggodo:

393395 YOS baoby®danogmds
50°+0,5°C 2¥m
95°+0,5°C 10 (o

40 30400
95°+0,5°C 15 (o8
65°+0,5°C 60 {90
5330093035300 Logbogrols §og0mbgs
65°+0,5°C o

‘d9©0939%0L 06@9gAO3MgHS30:
AB 7500-0l 3®ma®sdymo sbogobol dgogase brgds dggpgdol y@sgozgeo

aodmlbsbgs (Lg@. Nel8). C/C gg9bm@odol 3Jmbg 3530960l b0dydgdo mogbwgds C
©g®dol 2oL gM0g, T/T agbm@o3ol Fo@o@mgdgmo 3530960900l bodydggo oggds T
mgadols aoli{gmog, boam C/T a9bm@odol 3Jmbgbg Lobxgdo aobaspmgds dysdo,
05 mbogrol golifg@og.
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(Lby@. NelB) IL28B-U po055039@0 aod3mbobyagds

Skl D i S

nam i A
F 3
ke F Y
F
= A
2 A
B i
. .
-b-—- o
L
: S A
i o B o7 g3
a0 @
- - -
Al X (s i 2eTeEssn -]
o -.n---.l- [ ] i | L LlH [ R e L

IP-10 g56L>b@g@s

338093530 dmbsfomgms Lobbamdo aods 0b6GHgORIOME 3O MEYE0Mgo @0 3GIM-
Bgobo 10 kDa (IP-10) @mboli aoblobsbwg@om godmgoygbgen Human IP-10 ELISA
(Invitrogen, Camarilo CA) @9lL@-bogdgdo, REF-KAC2361.

30m3gbo  Jodobsdgmodws ITo@Imgdaols 0blE®yJEool dobgogomn s ey g
sbg aodmoyn@gdmwo.:

e 50 3@ 353096G0L d@oB0 ob 3ewobds, JMbEHOMEgbo ©s LESbs®Egdo yo-
o353l dglsdsdols gmbmgddo, GmIggdoi sdmggboenos Hu IP-10-0l dods@m

13g30g0gao  Inbejammbsmy®o  sbGolbgymgdom, Dgdwgy gdo@gds 50 dge
dom@Boboeno®gdgao  3mboygas@o, 0bjygdozos 3 Lo mmsbol  Bgddg@s@g®sby

(RT). 53 o0bgydsizool @@ml Hu IP-10 sb@ogygbo ¢303dod@gds gmbmdo 0dmdo-
@obo@gdym SbFolbgyaols g@om dbosdgl, obFolbgyerols gmeag dbodgl, dom-
G0bobodgoymo sbGHobbgymgdo 9zo8doM©gds.

e aoMgi3bggdol  (4X) gBo3ol  Dgdogy, Mmool  dgegaoe  bogds  bgdgdo,
dgm@spo sbGolbgyagdol JmEoamgds, momnmgymo gobol gds@gds 100 9 e

96%030(LEM 3@ ™mgoob-3g@mJlosbs).  0bgydszos  30Fm  RT-by. 3 ©@mb

64



bpgds domBobogodgdyeo sbFolbgyagdol d0doa®gds ©s mmnbymd3mbgb@osbo
9V bgbogohols Fo®dm Jdbe.

e Jgmag aoMmgi3bggdols (4X) gBo30l dgdgy, OmImol @My brgds bgwdg@o
96%0d0ls  hodm@gibgs, gdodgds 50 dgen  LydLE@s@ol blbosdo s 30 o
Lodbgangdo, RT-bg bogds ©ogmgbgds. 3 ool Fo®dmoddbgds  ay@xo
‘d98900@mds, Gmdgols 0bGgblogmds 3o@sdo@m3OM3mAoyos IP-10-0l jmb-
(95@®>300l (by®. Nel9).

o @95J300l aolohgmgoemme 9ds@gds 100 dze amyo®dgegsl blbsdo. dgogygdols
omgms bpgds 450 63-bg. 3mbidg@ Yo Lobxolbomgol IP-10-0l Gomegbmdbols
aodmmges begds Lobx ol m3Gogy®o Lodigdogols dohggbgdanols dolowaygdom,
LEAObo®@gboliogob opgdym JOYmsb, O®Igmoi dobodyd mmbo LESbS®-
Bobogob 9bos ogml s gdygmo. Bgb@ol da@mdbmdgermds <2ng/mL.

(bé. Ne19-20)

00@450nm
n i
K
\
\
\

Concentration (pg/mi] log scale (linear values)

d0mJododo 253m33e0 93900

hggbl 3gmrg3gddo, goderol gybjgoydo Fglegoobs s ULbgs domdodoydo
dohggbgoemgdol  aoblabrmg@olomgols  goggbgdwom  LOYmse  53@™Is@ya, doogo
LobylBol o3s@s@ COBAS® INTEGRA 400 plus- (L@, Ne21).
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(b6, Ne21) COBAS® INTEGRA 400 plus.

bod@mI o godmygbgdymo  yggms @odM@sGMEAoygo  aodmygenggs  ho@eMes
dFo®dmgogmols 0blG® Yool dJobgogom.

©g0d@ols gasliEmyMsxgos

mgodgol  goddmbols  ©s  3odmbol  dgbogolgdasw, hggbl  33eng396do
3o9m30949b90m  gobanglio, ygzgeobg bybGo @ s@Ms0bgsboydo  dgmmeo, @godaols
g0 bAMAMSR05, 5355 BodAMLgsobol asdmygbgdom (Ly@.N22). dobo bosdgogngdom
530MISBYMo© Sbaom0dwgds @godenols LodggMmogg (Jogm3sligomgddo) s Foddmbol
bo@olbols 3mggn0309b@0 (Ig@ogodols dgogom).

(b6 Ne22)
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ba@olbol 3mb@®meno

badobbols  3mb@@marols dobbom HCV  godgbygmo  s@godmgol yggens  obe-
@obdo  a5dmoygbgdmes ghmo godygmgomo (NC) ©o m®o sgdomo  3mbd®meno
(LPC s HPC). godygmgzomo jmbdomao [omdmswygbos HCV bgasdoy®d swsdosbols
3eobdols, LPC  3mb@@dmero  @odosgno  go@ybygano  ©o@go®mgols Lobmgby®  Lobyx b
©909Jaool  begs@om (76 1TU/ML — 1,140 IU/mL), bogoem HPC dswsgo  godylygeo
©5B300mgol Lobmgby® Lobxl ©gdgJaool bergsdom (950,000 IU/mL — 11,400,000 I/ml).

bE>GoLE039®0 Sbsgwobo

LEoAOLE0gIM0 Sbogmobo aobbmdzogmes 3Mmy@sds SAS 9.2 39d39mdom (SAS
Institute Inc, Cary, NC, USA). Uoggerggo dobognol  ©sd9doggdolomgol  godmgoygbgm
9b0goM05309o sbosgobo.  LEosBoLE0gYM0 Lo@FIbmgds aobolabrmgds @mam@a3 p
Lbowogwg <0.05.

90039600 3mdoLool bgds@mngs

33509390y bgdsdmgs (IRB) aols L.L. 06g9]3ogcdo 3smmemaools doplols ws
30bogg®o  0dygbmenmaool LsdgEbogdem  3@s@oggmo  3gbd®obs s xmbl  dms-
306Lol  9bogg@lLo@gdol  gmogy®dds  3mdologdds. 3530963 gd0bogeb  dowgdeyaos
V9®0g0md0mo 06gm®doMgdbymmo msbbdmdes.
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9993900

33%293> 1 Jgraagdo:
dVg089/obosgno HCV 0bg3gdiools godmlogmgbose Lyen godmgoggemogm 7600 Lolb-

ols @mbm®o s 3600 HCV Lgombgys@oydo IDUS. oo dm@ols 7 (0,09%) Lolbaools
©Oebm®OL ©s 10 (0,28%) IDUs-I a5bglbsbmg@sm HCV @bd, Goi mogol db®og bodbogls,
Amd o3 30090L ofgm sboao/dFgo39 HCV 0bg3gdioo.

sboao/d(go39 HCV 0bg3gdizoom 0bgoio@gdbyamo 17 353096@0L doboly®o dobe-
Losmgdengdo dmygsbogros b@oano Ned-Jo.

(@bGogo Ned).  sbano/dfgog9 HCV 0bgoomgdygmo 35:3096@ 900l dobolig@o
dmbozgdgdo (n=17).

Log@Honm L3mb@sby®o 3530963900
AomEgbmds  25b39Mbgdym gbdo Jombogyemo
(n=17) (n=4) 0699300 (n=13)
Sb5g0, LbsBmomm Sbsgo 31 (22-39) 30 (22-31) 32 (24-39)
(00535b@b0)
LJgLo, n (%)
3560 15 3(20.0) 12 (80.0)
Jogmo 2 1(50.0) 1(50.0)
HCV-b go@o39dols
Logos@sgem gbs, n (%)
bo@ 3. 0b6@®sg. dmdb. 12 2(16.7) 10 (83.3)
LJgbmd@ogo 3mb@od@o 1 1 (100.0) 0(0.0)
2593 3895900 4 1(25.0) 3 (75.0)
HCV 3 96m@030, n (%)
296m@030 1a 1 1(100.0)
2960@030 1b 9 2(22.2) 7(77.8)
2960030 2a/2¢ 3 1(33.3) 2 (66.7)
2960030 3a 4 1(25.0) 3(75.0)
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sbogno/dfgog39 HCV  0bggdzoom  obgogodgdymms  9d@sgaglmds  35ds 3300
(88.2%), Gmdgems Ladyom osbsgo 31 Fgaos. dompyoeb 12 353096@0L 0bgoiodgdols
Fgoom (2 Lobbaool  @mbm@ols  homgmom) oGl bodgm@Goggool  0bgdaoyg®ew
dobdodgos (70,6%), ghmo 353096@0 ©s0bgozodws Lglmddogo abom (59%). 4 3o-
@0l 06x803gMgool  abs oy gbgaos  (23,5%). osbogno/dfgegg HCV  obggdioom
0653030090 gms 59%-U gl HCV 1 3969803900 @odo. 3530gbdms 17,5%-1 o3l 9g-
2 296m@030 s 23,5%-L 39-3 a9bm@Bodo. 24 33000560 5330039008 Loggydggenby
‘dgodangds 0mdgol, O™ 0g0masbiy®bgds Jmbs o3 17 3s30gb@owsb 4-Tdo (23,5%),
so@hgbogan 13 3530960 aobygoms®s JOmbogyamo C 3g3s@0o.

bgdmswbodbyeno  3gemg398ds  godmogmobs  sboeno/d(gegg  0bggdizool  bymo
30bogg®o go®ds (Liym. Ne23).

dodmgmgboano 0dbs Lod3@mIygde Jodwobsdg ©osgogdol M@0 gm@ds (Ly®.
Ne23). Lod 353096@d0  @osgogds oym  dsboggbBodgdyamo Lbgowsbbgs  gamobogy®o
60dbgdom  (wommognmds,  LobylLy, gyoldggs, @Ebgegds, sOM@oEy0s)  ©
Loggom@om; gom 3530961  Jmbps ssgo@gdols gamobogy®o bodbgdo  Loygomenols
350939, 3530960 90bg ©5330M3905d ohggbs, AMI osgoEgdol geroboyzy®o bodbgdo
3odmgmobws  ©s330M3960L 4-8  33005bg. mmbogg Lod3Gmdy@ 3530963 o Sw0bod-
bgoms ALT-l dmds@gdyemo ©mby. 3037600 dgoosbyg®o Lowowom 1218 U/l (wosds-
bmbo: 410-2050).  sbiggg, mmbogg 35309630 ImIs@gdaeo ogm dogro@ydobo (Lodgys-
goeme 3.6 — 80 3y o). dogodydobol dohggbgderols 30z0 woxgoJbodws Loyggzomerosh
3530963 o, gloygomeme d0dpobstg Lod3BmAyd 3530960gdd0 dognodydobols y3g-
obyg dowognds dohggbgdgends dgowobs 1.8 dp/wem.

4ggees 0d 30MTo, Lowsi Jmbps C 3935300l godyglol dods®@on sbGolbgymgdols
3033y doggds, Lgomymbgg@los Lodgomme 6 33005bg aobolobwg@ds (osdsbmbo 3
— 10 330M5). bgdmombodbymo mmbo Lod3Gmdg@o 353096G0wsb, 2-do L3MbBSby®ow
dobos 030m5dmxsbIOmgmgds. ofgeb 353096G0 @MAgelsi Jmbos 1b g9bm@oso,
Jeoo@gblo(godlobogeb  aobmogolyxnmgds) wogoJlodes dg-12 3g0@obg. dg-2  3o-
(309600, OMIgebsi Jmbos 2a/2C g9bm@odo, god Lol M63-0 obylsbogmgamo 24-9
33005bg asbos.

(30390 300To, Lowsi dFgo39/obogno 0b6g39J30o d0dpobsdgmdws sbod3@mdydswe
3odmMgmobes  osgogools Lodo asblbgoggdyeo gaobogy®o ©s @sdm@s@m@oyemo
35M05bF0 (Lbyy®. Ne23):
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(bg@. Ne23). sbogno/d(gog3g HCV 0bg3gdiool genobogy@-gsdm@ms@m@oygamo go®osb@gdo (n=17)

17 35309630

sbagno HCV 0bggjioom
|

4 353096@0: 13 353096@0:

L03d3@™I>E &0 5b033@mds@y®o

9 3530960:

Loggomang (-)

bbgs gemobogy®o
Lod3@mdgdo (-)

2 353096@0:

Loggomnang (-)

bbgs gemobogyg®o
Lod3@mdgdo (-)

2 35330968 0:

Loggomayg (-)

bbgs genobogyg@o
Lod3@mdgdo (-)

3 353309680: 1 3533096@&0:
Loggonang (+)

bbgs gemobogy®o
Lod3@mdgdo (+)

Loggomang (-)

Lbgs genobogygdo
bod3@madgdo (+)

dodoygdgeo ALT d0do@gdamo ALT 30ds@gdrgmo ALT ALT 60&3s ALT 60&3s
3eobds HCV RNA (+) 3aobds HCV RNA (+) 3gmobds HCV RNA (+) 3gobds HCV RNA (+) 3obds> HCV RNA (+)
anti-HCV anti-HCV anti-HCV anti-HCV anti-HCV
bgeOmgmbgg@bos () Lg@Omgmbgg@los (+) Lgdhmgmbgg@dlbos (+) Lgdhmgmbgg@los (+) Ly gmbgg@Los (-)

2 35309680 1 353096@0: 1 3533096@0: 9 3530968 0: 2 3533096@0: 2 35330968 0:
93>0 JOmbo o J6mbo o Jooboggeo Jooboggao 9GO0
090X 5bdO ;M gan gdo 068394Gos 0bg9dGos 0693900 06990 090X 5bdO ;M gan gdo
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30039 xa9gndo, @mdgmoi  dgoagdbmes 9 3o@ologeb  smobodbgomes ALT
mbol dmds@gds (303900 dgosbydo Lowowom 957 U/l [@os3sbmbo: 220 — 1685]). Lod
35(3096¢do  dogno®ygdobo ogm I3o®ge IJmdsFgdgmo, SOS9IgRgl 2 /. 3bMogy
353096@do dmbs anti HCV Lg@mgmbgg@los s abgomst@s Jambogyeo 3g3s@odo.

dgmeg xa98L dgoagbos m@o glLodd@mdm 35309630, Lowsi dmbos Lgem-
3M6390Los s aobgoms@s  Jambogymo 3g3s@o@o, spaomo o6  Jmbos ALT-L b
doeo@dobols  JmdsGgdol  ©ogg003960L  dJmgero  3g@omeol  obdsgmmdsdo  (Liy@.
Ne23).  s3G0po, MG 35309600 olyg aobgoms®ws JOmbogymo C 3g3s5@0do0, M3
0543003900l dmgeo 3g@omeol 2obdogemdsdo o@ gmgoans oOG  geobody®o  ©s
SO(3 @dMAOSAMG0Yo 3g35GoBol bygdomo.

0g0m0dgBogg 9Lod3GmIm 3530963 Do bgHmmbgzg@lool dgosby@ds 3g@omeds
‘dgoa0bs 6 33005 (©0535bmbo: 3 -18).

dgbodg xa9xL  Tgoeygbes ®m@o  9LoddGmdm  353096¢0, domTo olg dmbos
3009bobogeb  garodobsios, @md  o@  dJmyds@os ALT-U o o dmdbpsds Lg®m-
306390Los  (Ly®. Ne23). domdm@ol 353096@0, Gmdgemoi 0bgozo®gdyemo ogm  1b
396m@030m go@ylygemo @bd-0 g2 33005bg 0gm SMoyoblobmg®ewo. 332 3530963 do
30> ®mdgemoi 3a agbm@osdom oym 0bgozo®gdygmo 3g-4 330059 dmbes genodobsizos.
M®039 353096@0L  3eobdsTo 24-9 330059 HCV  obFobbgyagdo ©s ®bd-o oym
50509 9JB>dgeg®o. Igbodsdoloe gl m@o dgdmbgggs dggobos Gmym® 3 G®sbbo-
BMOY@o/godsdsgseno HCV go®gdools dgdmbgggs.

HCV 3069lgmo ©s@godmgols @obsdogol dglfegansd ohggbs, @md F@sbbo@m-
O 0/3oMsdogoeo  goMgdoom  353096@ 9oL Jmbpom  yggesbg  odsano  Lafgolo
3009Lgmo s@go®mgols dohggbgdgero. 3omgger 353096@ L 3Jmbrs— 3.68 logie IU/ml ©s
3009bobogeb garodoboios Imbos 2 33005bg. bogrm d9-2 353096@L 3.92 logie IU/ml s
3009Lobogob gaodgblo 4 33005bg dJmbps. (os®eds Ne 14). sbggg, wo@dhgbog ®@
353096¢do,  MMImgddoiz  sbggg dmbos  godyLol  ganodobsios,  godyligeo
5Bg0Mmgols Lofgolbo dshggbgdgmo dgowagbos 4.27 logio IU/ml (35309630 3) wo 4.14
logio 1U/ml (35309630 4) dgbodsdobow. 893 ©o 394 353096630 godgbyao
5Bg0Mmgols 3ogo dg-4 3go@sbg ogbs dow{gyeo, 6.14 logie IU/ml s 5.87 logyo IU/ml
(oopa®sds  Neld).  Jambogyeo  0bggdioom  353096¢gdd0  >00bodbs  go@ylyao
©5300mgol  dgosdgdom bgero bOows, Is@gbol 3039®o dgosby@o dohggbgderom
6.10 logyo IU/ml, ®mdganoiz 39-8 33000bg wogoJlodes (osp®sds NelS). Jembogyao
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069g39Ji00l 3Jmbg 3bMogg 3530963, ws330M39d0L Jmgao 3g@Homwols gobdsgenmdsdo
Lygeo 3m@s 6 logie lU/ml godygligano @o@godmgol dshggbgdgano wsyxodlodws.

(2053%53> Neld) g3009Lgmmo s@godmgol obsdogs godmysbddmgagdygm gdbdo (N=4)

IS

= A= 353096%0 1
== 353096%0 2

35309630 3
—— 35(309b%0 4

w

N

[EEY

PR e S Y

3009bgmo s@gotmgs Log(10) 1U/mI

o

0 2 4 8 12 24
©389d300bL ggods

* 059B@obygmo bobo godmbobogh wgdgdiool eodo@ols Jggos bmgsdl

(0o @585 Nel15) HCV godygliygaro @o@go@mgols obsdogs JOmbogygmo 0bxgdioom
35(3096® 9430

D

w

N

[y

30@glgmo sdgodmgs Log(10) IU/mI

0 2 4 8 12 24
©963daoob 3gods

* 0s9B@obygmo babo godmbobogh wgdgdiool eodo@ols Jggos bmgsdl
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335203> 2 dgregagdo:
V3539 HCV 0bg3g3o0l godmlogmgbse «xoddo godmgoggamogm 451 sog o0bgo-

30M oo gotigmgomo anti HCV-om, dmdgmmspysh 129 ogm MSM @s 322 IDUs. dom
‘do@ol 26 300L: 17 MSM-U s 9 IDUs-I 0bglobwgdom HCV @63, @o3 msgol dbdog
60dbogl, MmI o3 300l ofgm 3F 3039 HCV 0bggdios.

V3039 HCV 0bggdzoom o0bgogo®gdgmo 26 353096¢0L dsbolig@o dobsbos-
0gdegdo dmygsboanos b@ogno Ne5-Jo.

(@b@ogno Ne5) 373039 HCV 0bggo3009d¢gemo 3530963 gd0l doboliyg@o dmbsigdgdo (n=26)

Log@mm L3mb@obydow 35(3096@gd0
AomEgbmds  25639Mbgdya gbdo Jombogyero
(n=26) (n=7) 0699300 (n=19)
sbogo, badgome sbogo 32 (22-42) 29 (22-35) 34 (25-42)
(00535b@b0)
HCV-1 a505(39d01s
Logo@ogwm gbs, n (%)
IDUs 9 2(22.2) 7(77.8)
MSM 17 5(29.4) 12 (70.6)
HCV 396m@030, n (%)
29603030 1b 10 2(20.0) 8 (80.0)
a 960030 2a/2c 7 2 (28.6) 5 (71.4)
29603030 3a 9 3(33.3) 6 (66.7)
rs12979860
CIC(%) 7 5(71.4) 2 (28.6)
CIT(%) 9 2 (22.2) 7 (77.8)
TIT(%) 10 0 (00.0) 10 (100.0)

boggmggo  dg@bgyemo  xa9ag60l 1393050306  gomgsgolfobgdon (MSM  ©o
IDUs), 3fgog39 HCV  0bggdzoom  0bgogo@gdgmms  sdbom@mo@ydo  gddsgmgbomds
dodogoios (999%), @mdgemms Lodygogom osbsgo 32 Fgawos. domaob 9 3530963 0L
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06530300980 Fyodm s@ols bodgm@Boggdol o0bgjaoydsw dmbdesdgds (34,6%), 17 3o-
(309630  ws0bgozods Lgbmddogo abom (654%). d(g539 HCV obggdioom obgo-
30Ogdgmms 385%-1 oJfgb HCV 1 9969803900 Bodo. 353096Gms 26,9%-1 o3l 9dg-2
396m@030 o 34.6%-L g3 agbm@oso. 36 33000560  o330M3950L  Loxyydggenby
‘dgodangds 0mdgol, @M mgomysbyy@bgds dmbes o3 26 35309bG0wsb  7-d0(26.9%),
s@bgbogn  19(73.1%)  353096@L  aobygomsds  JOmbogymo  C o 3g3s@odo. HCV
3969003900 G03gdol dobgogomn godylols gero®gblbo dgdwgabodom gosbsfogns:
>0 1b 9496mF 030560 35(3096G 0056 geodobszos dmbrs Mm@ 353096¢do — 20%. dgow
2a/2¢ 353096030 mgomasbogg®bs M@0 353096G0 — 286%. b®ds 3a a9bm@oldosbo
3530963 0sb  godylLol  mgomysb{dgbos  dmbos  33.3%-do.  bgdmo  dmygsbogoro
99098900050 odmdobotg dgodengds 0mgsl, OmI sOEYNM ggbmEodl o@  Jmbos
3odmbo@ o 93005 gbmds HCV-logob L3mb@oby®d asdmysddmgan gdsdo.

dgBo  Logygaolbbdms ol go@gdmgds, @md  hggbo  3gmrggol  3GmEgLdo
300bobogeb Jano@gblo gom dgdmbgggedo woxkoJbods s@s asdmgangbosb 6 mgol
3900mdo, 5@sdge ©s330M3900L 27-9 33005y,

@53 dggbgds Isl3obdenols 2gbgdoga® goJ@mal, 1128b C/IC a9bm@odosbo dgowo
353096 0sb  2560390bs bymo — 714 %, CIT a9bm@odosbo 9 3o®owsh jao®mgblo
dobos ®®d0-222% s TIT ggbm@odomn 353096 9d0056 yggeols gobygomstr@om

Jombogyeo C 3935 0d0.
385293 3 dgrgagdo:

m3ge@gmo C 3g3s@odol aodmbogamgbow Lygen asdmgoggeogon 161 s03 0bgo-
(0MdPEo 0G0, AMI@IS03 3 KIBOL 0Y0 ROYOFowo: XyYBo 1 — v05-0m 0bgo-
0O JOPE0 3530963 go0 ©g0deol osgsgdgdols gomgdg (N =98), xauxo 2 — Yibmdo
9Bommyo0l @godgols ©osgogdgools dJmby sog 0bgoo®gdagmo 3ocmgdo (N = 34),
X980 3 — HIVIHBV jm-0bgo3o®gogamo 3s3ogbdgoo (N =29).

3odm g g0 353096 9d0sb  15-1 asbgbsbrgms HCV @bd-o 3g@ogg@oygao
Lolbgools  dmbmbygegomgddo.  xa9gngdol  dobgogom  dgogagdo  Igdpgaboo@oe
aoobofomps: wany 1-do 2 dgdmbgggedo (2%), xa9n 2-do 4 dgdmbgggsdo (12%)
> X399 3-do 9 dgdmbgggodo (31%).
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dodmgergboano 15 OCl-wsb HCV ggbm@Eodo gobolobwgds 13 353096330, C 3g3s-
BoBOL 29bm@03gool dgdgyo aobsfomgdom: 6 (46%) — 1b qgbm@GHodo. 3 (23%) — 2a/2c
396m@030 s 5 (38%) — 3a ggbm@Hodo. m@ bodyddo ggbm@odo ggd gobolsbwgds, C
393500@ 0l go@glols gz0y@glo @sdsgo godOyYlymo wsmngo®mgol godm.

©godenols Bodb@mbol bo@olbo goblobrgds dmbos 152 353096@ do. o@mhgbogo
gb®s 3530964 To  Fmbol a0dm gg® dJmbg@bos GodbAmboli  2oblobrmgds.  bgdm-

>mbodbyaro  33arggol  gogao©  2odmogggms, @md 3530963 goL  OMAgEmsi o6
>dmahbomn m3gmAgem C 3935080 5od@Ombol bo®obbol Lodygsanm dohggbgdgero

‘dgoagbws F1-l, 35306 @meglsi OCI 3mboGoy® 3530963900 Bodbdmbol badolbo
ogem F2 56 dg@o.

GB@OQO Ne 6. 353096@ 900 dohggbgdengdol Igo®gds OCl-om s OCl-ol gomgdg.

PBMCs-do

HCV ®63-bg 25dm33emg30b dgegagdo

350000 (+) wowgoomo () 9o6ymz0mo
35(3- MoMEgbmds (x530) 15 146
©g30d@ols oogsgool yomgdg (xaaano 1) 2 96
3M030™Ma b0 mgodemol ssgsgdom (X 9R0 2) 4 30
HIV/IBV jm-06g03o6gdgagdo (xa930 3) 9 20

L Jglo, 3535350/ Jogno 12/3 91/55
olisgo, Lodgogmm, Fgeo 48 + 11 50+ 12
BMI, Lsdgoemm 27.1+4 26.3+3
©g0d@ols @obosbgdol bomolbo (kPa) >F2 (8.1-9.5) F1 (6.8-7.5)
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38%293> 4 dgrgagdo:

bygen  33em935do ho@mygao oym 5 xaaoe woymgogo 178 3o@o (gb®ogoo Ne7),
Amdgms bsdygomm sbisgos 38 £8 {geno, Lbgygaols dobol 0bwgdlo 25.6 + 4 kg/m?,

33e0930L  dmbofoaggdol HCV  go6ulymo  ©s@godmgol Lofgobo  dgw0sb9@o
bogowg ogm 900,000 lu/ml (35,000 — 4,000,000). d@s@ol Ip-10-0l Lofgobo geosba@o
booyg gm-0bgoGgo@gdamgddo (380 = 320pg/ml) ©s Imbmobgogo@gdamgddo (395 +
310pg/ml)  3g@-bogmgdoe  gOmbs0Go  0gm,  bome  bogmbEBmmm-y s6ddmgmgdols
xa98d0 (95 £ 90 pg/ml) 360dgbgermgebfogom ©sdsgmo (@osp®sds Nel6.). d37@bs-
@mdsby dgmago 142 353096B0esb SVR domfgnmo odbs 58%-do (82/142), sgwsb Gl
3530960900 48% (35/73)-Fo, bemmm G2-3 353096093 F0 68% (47/69)-F0. 08 35:3096(90
Godmgdoi 0ggb96 HAART-by, Féo@ol IP-10-0l ©mby Jobosm 9860  ©sdswo,
30009 ots HAART-by gme 3s3096690L(330 + 110pg/ml vs 650 + 80pg/ml). bmmm 0d
353096093, GEI@msi Jubwsm Fgegaosbo HAART d39@bsemds (HIV @63 s@o-
3obLobg@oo) Jobpsm 360836gmmaabfomop sdsmo IP-10-0l ©mby, gopGg 256-
Lobmgdoe HIV ®63-056 35:3096@ 90 (325 + 120pg/ml vs 480 + 130pg/ml).

(0533535 Ne16)

800 —
P<0.001

700 — |

600 —
P<0.001

500 — ! |

400 — —_—

IP-10, pg/mi

300 — —4 —
200 —

100 - ——

0 | I |
HIV-HCV HCVY Healthy
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hggbo 3gemggol Godaagddo owyobws, M3 I3PY@bosmdoby  dymego 142
35(309b6B0wsb, 0d 60 3530963 Do, Lowsi ggd odbs dow§gyeo SVR, IP-10-0l ©mby
dOoGdo  0gm 9BO®m  dowono, go@g 0d 82 353096 do, Lowor dow{gnmo ogbs
SVR(n=60, 500 + 300pg/ml vs n=82, 290 * 100pg/ml) (wosp@sds Nel7). @gansgligdgdols
xa980L dogbom (N=60) sbognobds boym, G®I Ydgs@me sOsIm3sbygbggols (NR)
(N=34) s @gamsxgmgdls (REL) (n=26) dm@ol IP-10-0l @mbols dbdog Gs0dg 3609gbg-
mgobo 2oblbgeggods s@ 03390mgds (nN=34, 480 + 180pg/ml vs n=26, 500 + 190pg/ml).

(0053 ®53> Nel7)

800 —
. [ ]
700 —
L
600 — ™ ™
E 500 - — e
> . .
o'} ™ L e Threshold
o 400 1
™~ oe® &
£ 300 —gg—— ¢
*
[ ]
200 — -
100 — . ¢
0 I I I
SVR NR REL

hggbo 3geg3ol Rodaegddo godmogyggms, Gmd 353096¢gdl Gmdgemmnsg Jmboom
306Dl sdsgo bodolbo s ALT-I @odsgno mby d@s@ol IP=10-0l wmbys
d6093bganmgobfomop @odosgno  Jmboosm, do@omo goddmbom s dowseo ALT-om
3530963 g0mob  dgs®gdom (osg@sds Nel8). sbggg aodmgeobes godylym ©s@go®-
0g5bmsb sbmEoMgdygeo 3obmbbmdog@gds: 3530963 9oL, O®Igemsi Jmbpom do@sgno
HCV godgbygmo os@dgodmgs (>10+E6Iu/ml; n=68) IP-10-0l ©mby dOoddo  Jmbpsm
YBOM Jomogo, oG odsao oA Ylygmo sGgoAmgom 353096@ 90l (<10+E6IU/mI;
n=74; 440 = 90pg/ml vs 320 = 110pg/ml) (wosp@ods Nel§).

Ip-10-0bomgols godmgosbys®odgm ol bogdygano dohggbgdgero, @mIganoiz >@ol
SVR-0l 36 goopg@mao, 53 dshggbgdgenol Lodgoenm Lowowg (cutoff) asbolsbwgds 400
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pg/ml-00 (oo ®sds Nel7).  go@mggol o3  3bodgbgermdbdols  (400pg/ml)  godmygbgdom
ssbermgdom  91%-0560  LobylEom dgodergds  gogo@ogomm  dJmbpgds oy S@S
3009Lobogeb ganodobsios, my dogowgdbom @gansxll.

(053 M53> Nel8)

IP-10, pg/mil

200 -

—
|_|_|
|_|_|

SVR-msb  slm@odgdygao  3s@edgddgools  ¢bogo@osizoygao s  dygan@ogo®os-
(3090 ggenggol  obo@obds  ohggbs, @md  Ig@bogmdol  wofygdedwyg dowgdyeno
350539H®gdoesb Ibmenme HCV godylygemo ©s@godmgols Lofgolo dohggbgdgeno o
Ip-10-0L 3mb3gb@®sios Lobbendo s®ol gm@gansiosdo SVR-mob. o3 m@ dohggbgdgenls
‘do@ol, Ip-10 s@ols gxu@em ddasg®o d3g@bsamdbols godmbsgmols 3G gwo@m@o.

agb®ogo 2 slobogl hggbl dogd Iglfsgenogo 3oM5dgBMgdol @o®gdyagdsls,
d39Obogrmdol godmlsgoemsb dodo@mgdsdo.

d390bo@mdol ofygosdwg Jowgdygmo yggems JoMsdg@dowsb 1L28B-ols dgd g,
dOo@ol  Ip-10-0l @by oMol yggeroby  damogdo  I3@bogrmdols  asdmbsgaols
3090 ]Bm®o, Gmdaol da@dbmdgammdss 91% s L3gEogoygdmdss 85%.
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Gb®ogo Ne 7. 339@bo@mdols aodmbagommsb sliodgdgmo gsJ@mdgdo

HCV 3mbmobgo HIV/HCV jm-06g0g.
d396. a0dmbsgsgno d396. a0dmbsgsgno
5] SVR NR o6 REL SVR NR o6 REL
35(3. ®omEgbmods N 48 18 19 34 16 7
LJglo
dodogo30 33 16 16 24 13 4
Jogmo 15 2 3 10 3 3
sbsgo, bsd., §gano 3442 42+3 43+4 36+3 48+2 4843
BMI, 1559. kg/m? 24,6 25,2 25,4 26,0 25,0 26,7
Lsd. HCV RNA 10E3lu/ml 33,000 98,000 78,000 36,000 97,000 94,000
HCV RNA<10E6Iu/ml,n 42 3 3 24 2 1
HCV RNA>10E6Iu/ml,n 6 15 16 10 14 6
396m@030
Gl,n 16 5 5 14 7 5
G2,n 14 6 8 11 4 1
G3,n 18 7 6 9 5 1
©godenol ob. badmolbo (kPa) 7,8 8,2 8,1 7,9 9,2 91
IL 28B
CC,n 36 3 4 20 3 2
CT,n 9 7 7 8 2
TT,n 3 8 7 7 5 3
IP-10, 15d. pg/ml 310 540 520 360 880 790
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hggbl ggerggodo, dFgogg HCV 0bgdiool @@dml, Lobbeools d@s@do IP-10-0l
mbol 256Lobwg®sd @mam®i HCV 3mbmobgoizo®gdygamgddo, obggg HCVIHIV  3m-
068303009090 9ddo shggbs, MM 03 353096@9dTdo Lowsi dmbs mgomasbiynbgds, IP-
10-0b mbg 360dgbgamgobfogmoe @odogno oym, goeg 353096@ 900 Lowsi hodm-
goods Jhmbogyemo HCV obggios (n=8/18; 380 + 60pg/ml vs n=10/18 520 + 90pg/ml).

sdM0p0©, OMym®O3  Jombogymo HCV 0bgdaool oombl, obggg 9Fgsgg HCV
06939J300L @AMLSE, IP-10-0b ©mby gm@gaodgol IL28B-1 g 9bm@03msb. godmdwobody
o>dgsb, IP-10 0339m9ds @mame 3 360dgbganmgsbo Lgdmenmyoygdo dodzgdo (3539
C 393530@0bogob 20b31®bgdols dowogno sandommdbon bogo@oygomo, Gmym@3 dmbm,
obggg 3m-06g0E00m 353096096 o.

332930L Iggpgdol 3obbogngs

335293 1

hggbo  g3eggol  gegyer  dmbes  gbogomygdo  ggeagol Fgrgpgdol  Gg3m6-
Bo®gds.  3geggol  m@ogobsayy@ds  oboobds  dmpgie  Lodgogds,  dmpggbwobs
35309690y o330M390s> C 39353 0B0l  godylboon obgozo®gdols 3odgganogg @99
dosb.  hggb  gzdgemom  Lg@mbgyodoy®  3oMgdbdo  mgolmddogo  3xG  Igonmom
smdmagghobs HCV  0bggdios, bomam  @bd-oll Gomogbmdol  @omgans  dgdwamddo
dobes @gomy@o MMl MomEgbmdmogo 3x® Mgojiools godmygbgdom. ysdmgmobos
V3039 C 3g35@0B0ol  godyglol m@o dognosh ¢hggyem  F@sgddm@os, Gmdgaoi
‘dgodangds 0gmlb 9g®em bdodo, goeag sefg@omos jaobogy® 3gergg9ddo.

30Mggeo  ghggyeem dgdmbggges oMol A@sbboFm@ygamo go®mgdool dgdmbgggs,
amegbsz HCV @63 3mboGoyd @ 35309600 dmbes  godylols  L3mb@sbymo
9e00dobo(300, Yymggerago®o  geobogy®o  aodmgmobgbols aomgdyg.  ALT-b ©mby o6
dmds@gdyms, o Moz Yyggesby ghggyerms, oby Jmbes godyglol goJdmdbs, @™ o@
dodbpods Lgdmimbgg@dlbos. @mam®G hggbmgol 3bmdognos, @odgds@y®sdo dbe-
@OE 9gOMYYo sbogmaoy®@o Jgdmbggges s g@oeo (Meyer et al., 2007; Munier et al.,
2013; Post et al., 2004; Stramer et al., 2004). 5J3g ULogygerolbbdms, Gmd bgdmombodbye
3gerggodo(Stramer, et al., 2004) ULE@sIgaOl s ol gogagdl @ ofgm s gmoao
3009300l boba@denogmds, dom  ofgm  Ibmerme  wsxgoJlodgdygemo HCV  @bd-ob
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3obdgm@gdomo  asdmgengbols o  gdamd  goJemdol  gsdBo.  hggbo  3genggols
Qo gddo 3o, gOo 3530963 do 2 33000l gobdsganmdsdo, bmenm dg-2 35309b6mdo 4
33000l obdogemdsTo  gogg00@gdmwom  go@gdool s@OLgdbmdsl. s{gdoa  mMogy
‘dgdmnbgggsdo, go®gdool boba@dmogmds 0gm bobdmgang, dobo godmgangbs ©s sefg®s
dbogme  33a0930L 2obbsggm®gdymo obsobol Lbsdygoggdom Jmbg@bs. ymggerogy
bgdoo odymol gomgsa@olfobgdom, 5@ s@ol gobsggodo, GmI Gmglsi IFgegg C
393500l godmbsgamgb  doGomsw  do@ygdgos  aodmoygbgds  godylLol  sbGolbgy-
@gdby o dmds@gdgee  ALT-by yodmggaggs, 9dgHab  Bgdobgggddo 39@  brgds
AOSbboBMOYmo godgdools woxgoJlodgds (Hajarizadeh, Grebely, & Dore, 2012).

B®5bboRmegmo  go®gdool godmgmgbol bgdmsm{g®ogo Lodbganggdo  Gmggol
Jombggdl, oy @sdpgboe bdodos F@bbodmOygmo  godgdos s @mym@os dobo
30bogyg®o 2odmgmobgds s ofgm my s@s glgm 3530963 9oL @s0dg Lobols 0dybo-
B9B0 sbogn HCV 0bggd0sby.

03509 C 3g3s@0dol  Igmag  LoobBgdgbm  gm@ds  odbs  se{g@oao  hggbls
330 935d0. @mEalsi, Lod3RMAme Jodpobsdg Mm@ 3(go39 C 3353 0@G05b 35309bmdo
3obgoms@s JOmbogymo 0bggdizos olg, @md ALT-b ©ombgl o6 dJmgds@os. @mama3
05330039053 obhggbs, ™®ogg  3530964L 24 33000l 3g@omedo  aobygoms®s
LgHmgmbgg@bos. Gmym® G geobogydo dg3s@o@ols godmgmobgds, san@-Ui dohggbgd-
ol dmds@gds wosgoJbods dmgemg ©@mTo, dbmeme dob Igdpgy Go3 3ewsbdsdo
dmods@s godylygeo @63-0ls Gomwgbmdsd (Hajarizadeh, et al., 2013). Jgodangds omgsls,
Amd  sbod3BmIY@o 3g3sGoBo osbmEodgds ALT-I ©sdogr ©mbglmsb, Lod3@mdyd
d935@0mmab  dgosmgdomn (Mosley et al., 2005). mygdEzs @odgho@dy®sdo dsobi dmo-
3m390s Imbozgdgdo  JOmbogymo C 3g3s@o@ol dglobgd, @mdgamoi 30dobos®gmdls
©godeol bo@dsgy@o domJodoy@o dohggbgdagdols 3ommdgddo (Hajarizadeh et al., 2014,
Uto, Mawatari, Kumagai, ldo, & Tsubouchi, 2012). d@®sdg@ds s dobds  joergygdds
> 909l o@@R-b ©mbol dmds@gool aomgdg 3 (eodwyg boby@daogmdol go®gdool
Lbodo  dgdmbgggs, dog@sd o3  Jgobgddo hggbl dogd omfgdogo dgdmbggggdobogsb
3oblbgoggbon  ©s33003900L  dmgemo  3g@omeol  AobdogermdsTdo o dJmdbpo®s
Lgdmgmbgg@bos (Stramer, et al., 2004).

@53 dggbgds  oogogdol  Lbgs  gerobogy®  gm@dgol: mmbo  3fgeg9g HCV
06g39J3ool  dJmbg  Lod3Bmdydo  35309b@0sb,  Lodl  o@gbodbgomws  Loggomeany.
L{mege o3 Lsdo 353096@0wsb m®Tdo dJmbos godglols ggEedo goJ@mds. Lodd@m-
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dyg@o 73039 C dg3580H0 o goblsgymdgdom Loygomaol s@lgdbmds 0dbs oo g®ogno
OMAMOG 99EoM0 25b39Mbgdol yggmodyg dswom3mmzgbdgmo dom3gdo (Maheshwari,
Ray, & Thuluvath, 2008; Micallef, Kaldor, & Dore, 2006).

hggbl 3gerggedo o@fg@ogros 9 V3039 C 3935@GoBosbo sbod3Gmdyg@o 35309630,
dom o>@gbodbgdmwsmn ALT-L bmdog@o do@gds o godmbo@yeo ogem Lgdemimbgg@los.
5O 3900 domyobdo 5@ dmdbpods godylol aodOmdbs. s@bodbyamo o@ oMol yo-
b533000, @oEash Mm@ 3 o ghsdyasdos >spfgdomo 9lodd@dmdmo, dgds@o@dol
bdomJodoyg@o o 39Mgools Is@gdol gomgdg dodwobodyg dFgo39 C 3935@0H0 sbmEod-
©0gd> 43gmobyg odogn 3OMAbMbYm Jo® jg@oe. Lodygsgrme dbmeom 10 %-Fo bpgds
3009Lobasb ganodobszos (Maheshwari, et al., 2008).

Log®om xsddo, hggbl 3gemggsdo godyglobogeb gobmogoliygnegds woxgoJbodws
23.5%-do, G5 byoglos mo@g@sdymsdo sfgmomo 26 %-ols (Micallef, et al., 2006).
4ggeobg  domomo  aobyydbgdoll mby, 40% o dgBo se{gdomos  d@sboaosdo
(Lewis-Ximenez et al., 2010) wo gag03®gdo (Sharaf Eldin et al., 2008). ojgg ¢bws
500bodbml Gmd 53 J3gybgodo  ggerggedo  dmbsfogmdobgbh oo  @smgbmdom
L0d3B Mo dodwobsdg HCV 0bgglaool 3mbg Jogngdo. bomenm m@ogg dshggby-
b0, Lbodd@mdydmo 3F3039 C d935@0H0 s dpgo®mdbomno Lgbo sbmaodogds 7039
3935000l 93909L aodmbsgomasb, dsm dm@ol gobyy@bgdol yggansbyg domsa Lob-
‘dodglomsb (Micallef, et al., 2006).

hggbl ggerggsdo @odmgemobes HCV  godyglymo ws@godmgols Lbgs d33em9g0-
M900l dog 25dmJ39969d 9o 33e0 93960l Sbognmyoy®o 3obmbbmdogmgdgdo (Cox etal.,
2005; Glynn et al., 2005; Hajarizadeh, et al., 2013; McGovern et al., 2006). 33e0g35d, 3§g539
C 393580300 353096390 do godylols ©obsdogzol Gmam®E 3GMmabmbygemmo do@zgdol
dglobgd, gosdys@s @oyl s dobo gmagagdol dogd obeoobobl godmggybgdgero
‘d90939%0 0dol Momdsbg, @MI sOLGIML god 33970 JMOgasizos go@glols bofyol
306396300 LS @S o3 ool asdmlsgoenls dm@ols (Liu, Fisher, Thomas, Cox, & Ray,
2012).396dm, 0d 30@9ddo, Gmdgmmmsiz HCV @b63-ol 3050l @@ml godylols do@sano
3M6396G®s30s  s@gbodbom, woxgoJloGes YROM dswso  Lobdodom  yodmxsbd@-
0gegdoll  BAgbogbios. @53 dgbsderms  soblbsl  0dom, M3  godylol  domoads
3M™G96RA®>3053 0dyby@o LobEgdol db®og derog®o (obowdgamds asdmofgos s
‘dglododolbow derog®o 0dgbydo 3sbgbo gobgomodws. mydzs o539 9bws >@0bodbmls,
Amd ©sliggbgdol gog9mgdolsls ¢bps gogmm g@mbomow s asgomgogolifobmo ol
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350 9dmgds, @M 03 mmbo 30M0Esb Lows dmbes go@glolopsb garodobszos, m@do
040 oM sdagsamo HCV godgdos.

hggbds  3gang3ged 203myggms  3owgg gOmo, Lobmyswmgdb@ogo xobwsigolsmgols
dgBo 360dgbganmgobo o @ Psydo asdm{ggge-bolbaol s Lobbenols 3Gmyd-
Bgool glog@mbmgds, OmEgbsi dosmo  3ganggs bpgds dbmeme  LgOmamyoyg®so.
YLog@mbem Lobbaol g@mgbymo 3Oma@sds LoJo@mggerm@do 1997 (genl o0bgdps
s> dmoiegl 93 gdanog yggens ©mbm@ol, 03-bg, B o C 3g3s@o@ol godylgdoby oo
Lboggogroliby LgOm@myoy® asdmygegaol. o3 3Oma@sdol gobbm@dzogergdols dgoga o
36093690 mgboe dgdods H®obLlygbogdo abom dswegdbymo dgdmbggggdols Gom-
gbmds (TTI). mydis hggbds 3gmgzed @bowym, Gmd bsEombsgmy®dds glsgdmbem
Lolbaol  30myMsdsd, @mIgemoi  dmoigogh dJbmerme  bg®obobyyen  33emgg0l o
9995M 905  @mbm®ols Lolbendo bgdmm hodmmgmog  06g9]30gdbg Fbmerme  5bEo-
by gddg BglBomgdsl, hggb dgdmbgggedo gg® dgdenm HCV 7 sbogno dgdmbgggols
aodmgmgbs.  Abmgmoml domsmasbgoms®gdaemds J399696ds 9339 dgdmowgl @mbm-
@950l Lolbenol  bygengobols  dgoggdom  GgbBodmgds (NAT) mfaml LEsbps®@ow.
05353 Jobodydodwg dgodiEods 53 abom godgbyao oy9b@gdom 0bgoigodgdols dgd-
nbggggoo (Coste et al., 2005).

hggbo 3genggs osbEYMYAl, Gmd Lodo@mgganmdo gods@mengdygeos  Lolbgools
ombm@gddo NAT Fgbgodgdol ©obgyags. >0bodbyemo @ g3m39besiool aomgogmol-
Fobgds  2oblsgygmdgdom  3dbodgbgammgsbos C  3g3s@o@dmob  dodo@mgdsdo, @owaob
Lodo®mggenm dogzmgbgds C 3g3s@o@ols dowogmo 3G ggoegb@mdols  Jg9969dL. oliggyg,
HCV o0bggios boboosmwgds 986m boba@daogo Lbg@mbgas@oyg®o gsbyxs@ds 3g@om-
©om, gomyg sog 0bxygdios (Stvilia, etal., 2006).

hggbl 3gmrgzedo mbm@gdl dm@ol  godmgengbogro 3Fgso39 HCV 0bggdioom
2 3060 0bgdaoy®o gbom bodimBogzol dmIbIs@gdgemo o@dmhbps. 33eggol @AM
ho@Bo®gdygmo 0bBgM309L @AMl dom oswosdgl bodgm@ogzol gobarmgl [odlyando
dobdodgds, mydae gb Koo sdsagl Lolbaool 6ob3do Lobbaol hodo@gd®gdols
®Omb. 0dol gomgsaolfobgdom, @md Lojodmggerm@o Lobbanols @mbsiosls 9dgdgl-
Yoo 3mdgagoygmo mbmagbo gf 93006, @mdamgdoi Fo®dmewagbgb HCV obggd-
300l o TTl-ols dswoemo @olgol wagxl (Zaller et al., 2004), syioewgdgenos Lobbanols
> bobbaol 30mEy]dgdol glog@mbmgdbol LEH®sEga0sdo NAT-bg asdmggamgg0ls
5353950l dow(ggs. obggg Lododms owo dognolbdggs, Goms as0bs@ml bgds-
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4o gemdomo, glsbyoerem Lolbamol ©mbm@gdol Moibgo s d9dygdogogl 9539]@9®0
b3M0bobaol sepam@omdo, Amdgeroi bYbGow aoblabmg®dogh Lobberol ©mbm®gddo
dogoao @olgol Ji393900.

h3abl 33230 oJ3l @sdmegbody gbeygwse:

dogbgoogo  3gamggols  dodGHodydmdols, odmgeobogro  IFgo39 C  dg3s@Go@ols
‘dgdmbggzgools  @oibgo os@ol  d3odg, odobomgol Gmd  gganggol  dggygdols  gob-
Bbmpomgds 0gml LEs@obEoggdse Lo@fdybm.

39069 gbodem Bgbmmamass, ©543065950L 3gGomEols babay®dmogmds. GmamG(3
0@ gOSHYOosbss  3bmdogno, 3530963 gd0l o  WAGSgEglmdsTdo  L3mbESby®o
2odmxsd@mgagds doow{ggs 0bgozomgdosb 6 mgol aobdsgermdsdo (Hajarizadeh, et
al., 2013; McGovern et al., 2009; Thomas, 2013). Lfmégo sdo@md hggb oboan/d(g539
06g39dool  goggodmgdmwomn 24 33000l aobdogenmdsdo.  oygdEs  dmodmggds
Fgboaeamo Gocbgo Inbaigdgdols, GmImgddos selghomos gohalol geoGgblio 6
0ol dgdegy wo 9Oy Ygdmbgggedo 12 mgol Fgdegaoi. OmEgbaGg 9430 Qow-
29bogo omgemgds JOmbogymo obggdios (Jauncey et al., 2004; Scott et al., 2006; Villano,
et al., 1999; Vispo et al., 2014). s30dm3 dgbsdargdgemos, bmaogom 3s530gb@do dmdbwes-
Goge  godalolsash  L3mbEobnGo  g@odobsios, hggho  @oggomagdols  3gGommols

3obgemols dgdga.

3382935 2

330930L oM gddo  dgdydoggoyeds ©oboobds, dJmygis Lodyeggds C  3g-
3530@ol  d0doGm  dswosmo  Lodolgm  Ji3g30L s0g 0bgogodgdye anti HCV  Lgom-

bgaodoyg® 300gddo aodmygggerobs IFgo39 C 3g3s@o@ol dgdmbggggdo wo bds mgols
obdogemmdsdo  Jmgggbeobs  domnby  ©o3g0M39ds.  mgobmdGdogo  3x®  dgmmeols
3odmygbgdom, HCV Lg@mbgys@doy®d 306gddo godmgsgmobgmn 3(g039 HCV obgygdios,
boenem  @bd-0l  @omegbmdoll  omgans  Fgdpamddo  Jmbps  @goy@o  Amol
oM bmdM0g0 3xG @goj3ool asdmygbgdom.

hgabo gaeggol ggaoe dmbes Fgdrgao dgrgygool Ggdm@Godgos:

33%093> 2-do, olggg GOeamAE 30039 33e0g35do, L3mMbGHsby®  godmyxsd@mg-
gdols s HCV 996903960 B03gol dm@ol @s0dg jodgamsEos o6 yodmjggmogos.
HIV/IHCV  30m-0bg03009d9e 3530963 g0d0 3V gog9 HCV-0logeb  gobi®mbgdyemms
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dodol  0gm  osbgrmgdom  mobsdo®o  3OMEgbR Yo aowsbsfomgds, @oi3  gob-
bbgogogds  bmgogdmo  dggegzsd@ms  xa9gol  dogd  dowgdygmo  dgogygdobogsb
(Lehmann et al., 2004). Lowos, 3g-3 396900390 Bo3do 3Fgo39 HCV-ol @dml doogmgl
35639Mbgbols gu3@m Jowogro 3OM39bE 0.

ggl s@Lgdyeo IAsgom@oibmgsbo @o@gde@y@emo Jmbsigdgdom, Vg9 C
39353030l @AML, godmylologeb goswogsEos bpgds 6 mgols 3gMmomedo (Hajarizadeh, et
al., 2013; McGovern, et al., 2009; Thomas, 2013). gJgbo mgol dgdgy god Lol goJMmds
s gdogmos  bmgoghmo  d3gemggeo00l bsdO™ITo s  0dgosmmdsls  Fo®dmowagbls
(Jauncey, et al., 2004; Scott, et al., 2006; Vispo, et al., 2014). Logyerolbdms, @md hggbo
3350 930L  3Om3gldo go@ybobogsb Jaodmgblo g@m dgdmbgggsdo wosgoJbodes oMo
3odmgmgboesb 6 mgol 3gMomeTdo, sMsdge s330M3900L 27-9 33065bg. Loob@gmglims
bmd o0 9393900O©gds ©oy305b69d @0 ga0dobsios 503-m5b  3M0bgBoEoMgdsl. smbod-
byyeno dmombmgl wods@gdom dglfogensl.

hggbl ggerggsdo, HIVIHCV  jsm-06g03o®gdge, Lodd@mdygd 3sEogbdgodo HCV
3009bobogeb  Jero®gblds xoddo  dgo@gobs 269%. dowmgdygmo  aobgy®dbgdol 3G M-
396@0 360dgbgermgobfomo@ @odogros My ol dggoedgdm o g@s@g@sdo sefg-
@oe, Lod3@mdymo HCV  3mbmobgoEo®gdygmgbol  asdmyxsd@mgegdol  3Gm396@3 L
(Lewis-Ximenez, et al., 2010; Micallef, et al., 2006; Sharaf Eldin, et al., 2008).

38809359 3bowym, @md dob3obbarol 996903900 GoBm@o, 3g@dme 1L28B-1s
396m@030, 36033bgemgob  Am@l  msdsdmdl  godylols  g@swogozosdo. 26 yodmg-
ggboano 3 go39 dgdmbgggosb dgoe dgdmbgggedo, Lowsi dmbos godyglols gevo-
doboos 99dBog@glmdsl, 3g9@ddme byoml Jmbos C/C gg9bm@osdo (714%), bomerm @
353096@L CIT g9bm@o0do. hggbl 33emggodo dowgdyemo dgogao Ibasglbos bbgs d33e0g-
350930l dog®  dowgdymo Ygogagool s Gbosymyl, @md IL28B C/C  agbm@Eodo
dodmxsdOmgagools  dbodgbgemgsbo  3GgoJdm@os  Gmam@3  dmbm  obggg  gm-
068303009090 353096 gdobmgolisg.

h3abl ggegsol ofgl Godmegbody dgbegrge:

boggemggo  3m3ygamsiools 39305040006  godmdpobodyg ©s bmpswew C  3g3s-
Godol  I(g539 3g@omETo  odg@ol  Lodmygmosb  aodmdwobsdy, sdmgmoboao
V3089 C 3g35@0dol dgdmbggzgdol @oibgo s®ol dgody, odobomgol @md 3genggols
‘d9093900L 3obbmpsmgds ogml LEsGobEogg®s© bo@{dybm.
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3o®93 9®mo  3b0dgbgamgobo  dgbwywgss  3gerggedo  dbmerme  dsdsgo3go0ls
dmbsfoagmdbs, Gmdgamoi sbggg Loggewggo 3m3dgmsiool  L3g3ogogzoosb  gsdmdwo-
bo@gmdl. o3 @oJBmdol pomgogolifobgdom, hggbl sganggoTdo, Ipgo@dmdomo Lijglol,
OMamO3 9gOm-gOmo d60dgbganmgsbo 3@gooddm@ol godyglobogsb garodobsiosdo, jm-
068303009090 353096 gd0lomgols ggd Jmbg@bs.

38%093> 3

hggbo  3gemggol  Imbo39dgdds  ohggbs  s0g-0m  0bgoodgdgm  35:3096@gbols
Lbgoolbbgs xa9xdo mgyem@ydo HCV 0bggdiool s@lgdmds. ggemggol dgogygdols
3oobo@obgdoliols s®OiEgOmo HCV g9bm@odo s@ ogm g300s@gbo. mgodeol goddmbo
bobobo 0gbs @™ bdodo o FodbAmMbol bodolbo oym gu@em  dowsgro OCI
3530963 g0do, godg 0d 30Mgddo gobog o@ Jmbpom myym@yeo C  3g3s@odo.
>mbodbyemo  doygmomgdl 0dsbg, M Aodmygergbgends M3y y®ds C  3g3s@o@ds
‘dgodangds  3oM33990  2ogergbs  oJmboml  @godaols  @obosbgdoby. [obsdwgdody
33809353 ohggbs, GmI  so0g  0bgoEodgdgmgbols  dbmerme HCV  sbFolbgyemgdby
3380935 o6 Sbobogl Mgy @gy®o HCV 3m-0b939d3ool 49ddo@mo@ 3Mggoe09b@masl.

hggb gomogobmdm, @md OCl-ol  godmbogmgbo, @godaol  domxlool  bgen-
doy(gomdammdols  dgdmbgggsdo  PBMCs b60odydgdols HCV-63bbg  ggamggs  0dbgds

06x3m®@3sF0geno.

33e93s 4

3350 930L  BoGaamgddo dgdydoggdymds ©obo0bds, dmygie Lodygomgds, jge0g-
gobomgols  go3my399gbgdobs  @mam@i  hggbl  gaoboyzgddo  Igy@bogrmdolsmgols

dobygao  35309Hgoolb  Lobbaols  bodydgdo, osbggg Lodgibogdm  dobbgdolomgo
‘dga®mgogo s —70°C-bg dgbsbyao Logganggo dobogns. Lsgganggo bodydgools @om-
©0gbmdols 2obOES3 3o, yobods Iggagdol Lo@Iygbmgds.
hggbo 3gewggol dgogpoe dJmbes dgdgyo dgogagdol Gg3m@Eomgds:
e C 3935308H0L  Lofobowdwgam, obFogodybyamo  dzy@bogrmdol  ©ofygosdwy,
‘dao@ol IP-10-0l ©mbg 0d 353096¢g0do, @MIgddsi d3@Mbogmdbols dgogaow
dow{ogl SVR-I 4936050 9g6m ©sdsgos, goweyg IP-10-0l Lsfyolo dshggbgdgero
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5M5dM3sbygbggddo s @georlgdo, @mamei HCV  dmbmobgoio®gdya gddo,
obggg HIVIHCV 3m-0bggd3oom 353096@9ddo.

5bB0g009byyao  d3y@bogrmdol ©ofygosdwpyg, IP-10-0l ©mby s@sdm3sliygbggdls
s> Ogeoxzlg@gdl dm@ol db0dgbgammgbo o@ 2oblibgogogds.

3530963 9oL Omdgemmsi  Jmbpsm  Rod®OmMbol  wsdsgro  bodolbo s ALT-L
sdomo  mby  dBs@ol  IP-10-0l  mbyi  360dgbgermgobfogmsm  sdsgno
Jobpom, doswogmo Goddmbom s dswogno ALT-om 353096¢gdmsb dgoscgbdoom.
3530963 9oL, AmIganmsi Jmbposm dowseno HCV godylyao s@Ggo®mgs, IP-10-
ol mby dOs5@To  Jobpoon YROm dswogno, go®g Esdsao  godyliyano
53 30OM300 3530963 gob.

Ip-10-0bomgols aodmgosbysmodgm oli bpgdyao dohggbgdgero, @mIgeoi s@ols
SVR-0l  3@gwog@dm@o, o3 3ohggbgdgemols Lodgoenm  Lowowg (cutoff)  gobo-
Lobeg®s 400 pg/ml-om. go@mggol 3 d60dgbgemdols (400pg/ml) godmygbgdom
Logdome  do@ogno sgndsmmdom, osbamgdom 91%-0s60 LobylEom dgodan gds
30350590mn  dnbegds 0y @S godLbobogeb  ganodobsos, oy  dogowgdm
A geosgll.

V3039 HCV 0bg3dzool o@aml, Gmgmei HCV dmbmobgoco®gdygemgddo, sbggg
HCV/IHIV  jm-0bgo3o®gogagddo, Lobbaol d@s@do IP-10-0L ©mby 3d60dgbyg-
ggobfomom  odosgmos 35309609030,  Lowsi  dmbps  2odmxsbd®mgagds,
300009 3530963 g0do Lows hodmysaodwes Jambogygero HCV obggdios.
Omam0 3 Jombogygemo HCV 0bgJiool o@ml, sbggg 3Fgo39 HCV 0bgdioolsl,
IP-10-0l mby gmdgeo®gdl IL28B-I g9bm@03msb ©s 3o3do®Tos ©osgowgdols
3o bogogmsb.
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51336900 ©S 3MSJGosnmo Bgzm3gbrsiogdo:

beaaB{]bo:

33935 1

LgOmbgao@oyg®  Lolbgol  @mbm®gddo HCV  0bggdiool  3@ggoemgb@mds
dgopgbl 0.1 %, bogen Lydmbgas@oy® obgcoy®o abon bo®gm@Eogzgdols
dmdbdo®goem gddo 0.3%-L.

dVg089/obosgwo HCV  0bggdizool w@mb  Jambobszos bpgds 76%-do. (Lod3@m-
doB 9 3530966900 — 50%, sL0d3BMISAY® 3530963 gddo — 84%).
dVg089/0bosgmo HCV 063900l d0d@obs@gmdbolisl  godylols @ g3enogsizools
30693 03> o 3mbigbB@MsE0s 3Mm@Mges305dos osgegdol godmbisgsgmasb.
dVg089/obogwo HCV  06g39J00L  Lod3@mdyg@o  dodobs®gmds, sbogysb@os
sbogo o dpgodmdomo Lgbo gm@gmo®gdl ssgogdol asdmbogommmsb.

C 39358 0B0L g0dyLol a9bgB039M0 Bodo @ obpgbl gogmgbsls 3fgogg/sbogno
HCV 0bggiool dodmobs@gmdsls s dob godmbogogby.

hggbo 3gawggolol godmgangboao FA@sbboFm@ygmo godgdool m®o dgdmbgggs,
335d@ g3l Loggyydggenl gogo@ogomm, Gmd s@bodbyao dgodargds oyml i@ m
bdoco, goedg s g@ommos @o@g@s@ysdo.

3380935 2

LgOmbgas@oygd, Lodd@mdym, HCV oggdcool dodstim dswsgno  @olgol  sog
0650300959930 wogoJbods 3(gs39 HCV 0bggiool dswsemo 0biowgb-
Bmos — 5.76% (MSM-13,25; IDUs-2,8%).

obggg GOeym®3 Jmbmobgozo®gdygmgddo, s03 0bgoE0MgdYmgdbdoi, C 3gdo-
AoBoL godyLol 29690039M0 Godo o6 sbEgbl aogmgbsl 3f 3039/ obogno HCV
069839J300L 303obs@gmdslis s dob godmbogogby.

Wgo80 HCV 0bggiaool péob, g@mgge 5dmnbgyzyddo, gerodobsgos dgod-
g 9ds Jmbogl s®s gdglo mgol 3g@omeTdo, s@sdge YRGM boba®damog gowsdo.
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HIV/IHCV  3m-06g03009d9a, Lod3d@mdyd 373039 C 3935®0B0sb 3o®gddo, olggg
amam®3 373089 C 3935@0B0m Jmbmobgozo®gdyagddo, 1L28B C/IC g g9bm@asl,
CIT o TIT 296m@303gdmsb goodgdom ozl mgomasbiymbgdols domsgo
30MabmbY@o oMoy gds.

HIV/IHCV 3m-06g0306gdge, Lodd@mdygd 3o®gddo, 3(go39 HCV 0bggdioologsb
L3mb@oby®o  godmxsdOmgmgdols 3Om3gbHo Ibodgbgamgabfomaw  ©odsaos,
goe®g HCV 3mbmobgoio®gdyge 3s30gb@godo (26,9%vs50%).

33935 3

503 0693030090 9@o  35309b6Ggool  Lbgowolbgsg xaundo o@OLgdmdl  m yen-
A9®o HCV 0bggdios, Omdgeoi o0 hobl 3g@oggdoyeo Lolbagool d@s@ols ob

3ensbdol HCV  sbBolbgyangddy  ob  gdgommeo  godyglol  @63-bg  gsdm-
3380 gg30Lsb.

HCV 9969303900 G030 o@ sbegbl @o0dg aogergbsls OCI d9dmbggggdby.

OCI 35309639030 @godenols  BodOmMbols  bodolbbo 9g@m  Joogos, gowey
3530963 gddo OCl-ols gomgdy.

3393 4

dHoB0lL IP-10-0l @sdogmo 3mbigbd®sios, olggg Mmam® IL 28B C/C g9bm@odo
Fo@dmoagbls  3Fg039  HCV  0bggioobopqsb  20b3yg®bgdol  @owgbom
30mabmbygm oM 3gdl Gmam@iz HCV 3mbmobgoodgdyga 35309639030, sbiggy
HCV/HIV 3m-0bgg030@gdgen 353096390 do.

350 M oy gdol s Sbogrobol gbdgegdol Lods@Gogol godm, 1P10-0l
3obLobg®ols 0d9bmxzg@Igb@yerds dgomeds dglsdamgdgaos o0 339 oo
hoobozgerml IL28B  gg9bm@ododmgdol domom@gdbmmaoy®o s dglsdsdobow
dgoMo@o®gdmo dgmnmeo.
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®93039bws30900:

V3039 C 3g35@0@ol  dg@bogrmdols goeslyggdoemgdol dowgdoliol, @Gmam@g
dobem  Slggg  HIVIHCV  3m-0bgoigoom  353096@9ddo,  Gg3mdgboodmgdagemos
‘d990920 RoJBmdgdol: slsgo, Ljgbo, go@ybol 30bgBogs, godglol 3mbi39bd-
5300, 55350950l Jodobos@gmdols  gem®ds  (Lod3@mAy@o/glod3dGmdm) s
dol3obdgmols  g969@049M0 (IL28B) ©o/ob Lgdmanmgoy®o (IP-10) do@ 9@ gdols
30mabmbymo wo®gdymmgdols omgogolifobgde.

m3gedgeo HCV  0bggdzool  godmbsgangbow, g@m-ghmo  dbodgbganmgsbo
3gerggo> PBMCs 60dygdgdols HCV-@b3by a0dmigenggs. dgmmeo s@ols segognsw
dgbobdygegdgano, 009g0, 0bgm@dsGoygmo s  mogobyRmo  gbodgoms
30dm30949bmm, @mama; ®godmols domglools ser@g@dbs@oyeo dgmmeo HCV-
@63by 2odmygemggolsb.

Lbomgolbme, bbaol ©s Lobbenols 3Gm©y]@gdol @mbmmgdol HCV obggdios-
by AgbPoMgds, dbmmme 56Golbyymgdby 33eggel omgoolifobgdl.
LgHmbgaoBoyg®o gobxods 3gMomwols omgomolifobgdom, ©g3mdgbpomgdygaos,
Ombm@ms  Logogogdyamm  GgbBomgdol gl s@OLgoye  saam@omdl, ©sg-
do@ml NAT Fgbdodgds g.f. ogbol dgommwon. s@bodbyeo bganl dgyFymdl
LgHmbgas@oyg® 300g6do HCV 0bg3gd00l sedgyge gBs3bg aodmgen gbsls.

9V ogbol dgommpols godmygbgds 3bodgbgamgbo  o@ gob@ol  bo®yxgdl,
bo@m Jgegao mog0©sb 533530 gol s0bgoiomgdol dgdmbggzgdl.

doogo @obgol J3g30l @mbm®gdol @oibgl dgbododgdmse  Loligmggeros
dobegl bgdogmammmdomo/glsbgoam ©mbsiEool 3m3gmas@mobsios s (obe-
goligds.
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Introduction

The hepatitis C virus (HCV) infection is one of the main causes of liver inflammation, liver disease,
and liver cancer. It is estimated that about 170 million people, 3% of the world’s population, are
infected with HCV. HCV is RNA virus that belongs to the family of flaviviruses. It is transmitted
through contact with the blood of an infected person. The natural targets of HCV are hepatocytes
and, possibly, B lymphocytes. In most cases of infection (75%) the virus evades the immune system

and establishes a chronic infection that ultimately leads to cirrhosis and liver carcinoma.

Although there is no protective vaccine against HCV, current treatment modalities offer high cure
rates, which are expected to further improve with more powerful therapies currently in
development. This has brought promise that HCV can be eliminated or more effectively prevented
through treating patients with hepatitis C, a so called treatment as prevention strategy. However,
there are serious challenges, including access to HCV testing, care and treatment services. For
example, in the United States only half of the estimated 3.5 million people living with HCV
infection were aware of their status and only 16% of them were prescribed treatment. The access is

even more limited in resource-poor countries.

Despite the tremendous progress in the field of hepatitis C, knowledge about the natural course of
acute disease since the very early days of infection remains limited. Acute HCV is frequently
asymptomatic making it very difficult to identify patients early in the course of disease. Therefore,
studying acute HCV infection, prior to their seroconversion, by detecting seronegative subjects
who are HCV RNA positive is an important method of early detection and can provide additional
insights into the immunology and virology of acute phase of the infection. From a public health
standpoint, identification of factors associated with recent infection can help to better understand
drivers of transmission in order to design preventive strategies. Altogether improved knowledge of
recent HCV infection can contribute to the development of interventions that can prevent

establishment of chronic infection.

The rate of HCV infection in Georgia is highest among Eastern European Countries. Based on

population-based survey an estimated 6.7% of the adult population of the capital city of Thilisi
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has hepatitis C, with prevalence reaching 70% among IDUs. The other group found to be at risk of
HCV in Georgia were paid blood donors, who have been identified to be at high risk of bloodborne

infections in other settings as well.

The objective of the present study was to identify and characterize the course of recent HCV
infection by identifying and prospectively studying patients who were HCV RNA positive prior to

anti-HCV seroconversion.

Materials and methods

We conducted a four independent research studies. All subjects included in the research studies
were obtained from Georgian Infectious Diseases, AIDS and Clinical Immunology Research Center

and Georgian-French Joint Hepatology Clinic “Hepa”.

All studies were approved by the institutional review boards (IRB) of the Infectious Diseases, AIDS
and Clinical Immunology Research Center and Johns Hopkins University (study 1). Informed

written consent was obtained from all persons.
Study 1

Research design and characteristics of the individuals involved in the research:

We have held a 3-year prospective observational study to identify and follow patients with recent
HCYV infection, defined as detectable plasma HCV RNA in the absence of anti-HCV antibodies. For
this purpose we tested anti-HCV seronegative blood donors and anti-HCV seronegative 1DUs for
qualitative detection of HCV RNA in plasma. Blood donors were initially screened for HCV at

blood banks, while IDUs received their first HCV test at HIV testing and counseling sites.

We applied a mini-pool approach to screen for HCV RNA by testing a pool of 6 samples. Non-
reactive pools were excluded from further investigation, while reactive pools were further resolved
by testing each individual sample in the pool. Remaining individual blood specimens from initial

screening were used for mini-pool testing.
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Detection of HCV RNA in anti-HCV negative persons gave us the unique possibility to identify
early HCV infection in the seronegative window period (before seroconversion) and to follow the

natural course of disease.

All HCV RNA positive persons underwent additional investigations, including plasma HCV RNA
quantification, HCV genotyping, ALT level determination and clinical examination immediately
after identification their recent HCV infection. Patients were followed for 6 months and anti-HCV,
viral load, ALT, bilirubin and clinical/physical examinations were repeated at 2, 4, 8, 12 and 24

weeks of follow-up.

Because of the risk of co-infections with HIV or HBV all patients with recent HCV infection were

tested for infection with these viruses. However, none of them had either infection.

Spontaneous HCV clearance was defined as two consecutive negative HCV RNA results after a
confirmed recent HCV infection. The time point when spontaneous viral clearance occurred was
defined as the midpoint between the date of the last detectable measurement of HCV RNA and the
date of the first of two consecutive samples with undetectable HCV RNA. The time point when ant-
HCV seroconversion occurred was defined as the midpoint between the date of the last negative and
the first positive anti-HCV test. All patients with recent infection were interviewed to collect

demographic and epidemiological information.
Study 2

Research design and characteristics of the individuals involved in the research:

HIV-infected individuals with negative serological markers of viral hepatitis and with a high risk
for HCV infection: 129 men who have sex with men (MSM) and 322 Injection Drug Users (IDUs)
were prospectively investigated.

The main criteria for the involvement in the research was the confirmed diagnosis of HIV infection,
high risk behavior for HCV, absence of antibodies to hepatitis C and clinical detection (jaundice,
increased transaminases, Hepatomegaly, etc.) of hepatitis signs in some form. Such individuals
were tested on HCV RNA Dby real time PCR. Positive HCV RNA confirmed diagnosis of acute
HCYV infection.
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All the subjects included in the study were subjected for HCV genotyping and IL28B evaluation.
HCV viral load was measured monthly during the follow-up period. A nine month period was
determined for observing the patients and monitoring the virus. All patients were interviewed to

collect demographic and epidemiological information.
Study 3

Research design and characteristics of the individuals involved in the research:

A total of 161 HIV infected patients who were repeatedly negative for HCV Ab and serum RNA
were included in this study. We have selected three groups of subjects for analyses. Their mean age
was 51 + 12 years; Ninety-eight of them (group 1) were patients without evidence of liver disease.
Selection criteria for group 1 were to being confirm HIV infection, negative for HBV, EBV, CMV
infections and essentially free of symptoms or biochemical evidence of liver disease. Out of the
recruited 63 patients, there were 34 HIV infected patients (group 2) with cryptogenic liver disease
and 29 subjects (group 3) with HIV/HBV co infection.

All the subjects included in the study were subjected for evaluation of HCV-RNA and liver fibrosis
score. Although hepatic tissue would be a preferable material for diagnosis of OCI, but liver
biopsies was rarely available. Testing for HCV-RNA in PBMCs was an alternative and easy to do
when a liver biopsy was not available. HCV genotypes and their distribution among the OCI

detected patients were investigated in this study.
Study 4

Research design and characteristics of the individuals involved in the research:

For the research we used the blood samples kept at — 70°C degree in the given clinics on which the
written consent was received beforehand about the usage of their scientific studies. In addition, for
the research we used the blood samples of the patients who addressed our clinics and started
treatment for chronic hepatitis C, as well as the samples of the individuals who were diagnosed with
HCV infection during the period.

Modern antiretroviral therapy (HAART) significantly reduced morbidity and mortality in HIV
patients. However, HCV infection still remains as the main reason of death in this population. As it
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Is known, the side effect of antiviral therapy of hepatitis C is detected more in the individuals co-
infected with HIV/HCV compared with HCV mono — infected individuals and the recovery
percentage is significantly decreased and consists of 27-40%, in the first genotypes (G1) it is 14-
29%.

In consideration of high cost treatment and the abovementioned information, it is important to
detect the serological markers that are related to low recovery effect before starting the treatment
for hepatitis C or at the initial stage of treatment. Through this way, we can save the patient from

unwanted side effect of treatment and wasted costs.

Little information is found in literature about host’s factors which increase the effect of hepatitis C
antiviral treatment. There are specific data about HCV mono —infected individuals where the level
of serum IP-10 is higher in non — responsive patients than in responsive ones in which the
eradication of virus was carried out. This issue has not been studied in the case of co — infected

patients and in the patients with new, acute HCV infection.

By considering the above, for the purpose of observation, in our research we used four target and

one control group:

Chronic HCV mono infected individuals, who are started antiviral therapy (n=85);
Acute HCV mono infected individuals (n=11);

HIV/HCV co-infected individuals, who are started antiviral therapy (n=57);
HIV/HCV co-infected individuals, with acute HCV (n=7);

o B~ w D

Healthy, non-infected volunteers (n=18).

Above mentioned study was conducted for 2 years. The subjects included in the study had

compensated liver disease and were negative for HBsAg.

For all subjects included in the study were performed HCV and 1L28B genotyping. HCV viral load,
IP-10 level and ALT measurement were performed monthly during the follow-up period. Liver
fibrosis was measured using non-invasive, rapid and reproducible method — transient elastography.

All patients were interviewed to collect demographic and epidemiological information.
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Laboratory methods:

HCV antibody screening. HCV antibodies were assayed by a third-generation test — Ortho HCV 3.0
ELISA (Ortho Clinical Diagnostic, USA).

Qualitative detection of HCV RNA was performed using COBAS AMPLICOR HCV Test, v2.0

(Roche Diagnostics, Germany) which has a lower detection limit of <50 1U/ml;

HCV viral load was measured_using COBAS TagMan HCV 2.0 Test (Roche Diagnostics,

Germany) which has a lower detection limit of <10 IU/ml.

HCV genotyping. HCV genotyping was performed by reverse hybridization line probe assay using

Versant HCV Genotyping v.2 kit (Siemens, Belgium).

IL28b single nucleotide polymorphisms in rs 12979860 were genotyped using real-time PCR

methods (Sacace, Italy).
IP-10 measurement was performed by ELISA test kit- Human IP-10 (Invitrogen, Camarilo CA).

Liver fibrosis staging. Liver fibrosis was measured using non-invasive, rapid and reproducible

method — transient elastography by FibroScan (Echosens, France). The median value per patient

was expressed in kilopascal (kPa) units and evaluated by METAVIR score.

All laboratory assays were performed in accordance with the manufacturer’s instructions.

Results
Study 1

A total of 7,600 HCV seronegative blood donors and 3,600 HCV seronegative IDUs were screened
for recent HCV infection. Among them 7 (0.09%) blood donors and 10 (0.28%) IDUs tested

positive for HCV RNA and were classified as having recent HCV infection.

17 patients with recent HCV infection were detected. Among them majority were men (88.2%) and
their median age was 31 years. Twelve patients (including 2 blood donors) were infected through
IDU (70.6%), one patient acquired HCV via sexual contact and the mode of transmission could not

be determined in four patients (23.5%).0Overall, 59% of patients were infected with an HCV
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genotype 1 virus. Overall, 4 (23.5%) patients spontaneously cleared the virus by the end of the 24

week follow-up.

Two variants of symptomatic disease were identified. In 3 patients the disease was clinically
manifested by jaundice and other clinical symptoms; while 1 patient only had other clinical
symptoms without jaundice. Symptoms occurred after 4-8 weeks of follow-up. All 4 symptomatic
patients had elevated levels of ALT, with median peak value of 1218 IU/I (range: 410-2050).
Bilirubin was elevated in all 4 patients, ranging between 3.6-8.0 mg/dl at peak levels in patients
with jaundice, and reaching 1.8 mg/dl in patient with other clinical symptoms only. All of these
subjects experienced anti-HCV seroconversion after a median of 6 weeks (range: 3-10). Of these 4
patients, 2 spontaneously cleared the virus. One patient, carrying genotype 1b HCV, cleared the
virus by week 12. In another patient with genotype 2a/2c virus plasma HCV RNA became negative
at week 24.

Three distinct clinical and laboratory variants of asymptomatic disease were identified in 13
patients. The first group consisted of 9 patients with elevated levels of ALT (the peak median ALT
value was 957 IU/I [range: 220-1685]). Three patients had slightly elevated levels of bilirubin not
exceeding 2 mg/dl. All of these 9 patients experienced anti-HCV seroconvrsion and developed
chronic disease.

Two asymptomatic patients seroconverted and developed chronic disease without elevation of ALT
or bilirubin over the follow-up period. So, these two patients developed chronic HCV infection
without any clinical or laboratory evidence of hepatitis during the observation period. The median

time to seroconversion among 11 asymptomatic patients was 6 weeks (range: 3-18).

Two asymptomatic patients cleared the virus without anti-HCV seroconversion and without ALT
elevation. One of these patients cleared the virus by week 2 (G 1b) and another by week 4 (G 3a).
Both patients remained negative for plasma HCV RNA and anti-HCV at the week 24 evaluation.

Thus these two cases can be described as transitory HCV viremia.

Analysis of HCV viral load dynamics showed that patients with transitory viremia had lower initial
levels of viral load — 3.68 log;o 1U/ml in patient 1, who cleared the virus by week 2, and 3.92 logio
IU/ml in patient 2 who cleared the virus by week 4. Among the other two patients who cleared the
virus, the initial viral load was 4.27 logio IU/ml in patient 3 and 4.14 logio 1U/ml in patient 4.
Patient 3 and 4 achieved peak viral load at week 4 with 6.14 log;o 1U/ml and 5.87 logie 1U/ml
respectively. Patients with persistent infection had a slower pace of increase in the viral load, with

111



peak median value registered at week 8 — 6.10 log;o IU/ml. A total of 9 patients with chronic

infection had viral load values of at least 6 logio 1U/ml over the follow-up.
Study 2

For detection of symptomatic acute HCV we investigate 451 HIV infected individuals with negative
for anti HCV antibodies (129MSM and 322 IDUs). Among them 26 individuals tested positive for
HCV RNA and were classified as having recent HCV infection.

In consideration of the specification (MSM and IDUs) of the groups selected for research, the
absolute majority with acute HCV infection are men (99.9%) whose average age is 32. Out of them
the source of infection of 9 patients is the consumption of drugs through injection (34, 6%), 17
patients got HCV through sexual ways (65, 4%). 38.5% of individuals infected with acute HCV
have HCV G-1. 26,9% of patients have G-2 and 34.6% G-3. Based on a 36 week observation it can
be said that self-recovery occurred in 7 out of 26 patients (26.9%), the remaining 19 (73.1%)
patients developed chronic hepatitis C. According to HCV genetic types, the virus clearance was
distributed in the following way: Elimination took place in two patients out of ten patients with 1b
genotype — 20%. Out of seven patients with 2a/2c, two of them were cured — 28.6%. Virus self-
clearance occurred in 33.3% of patients out of 9 patients with 3a genotype. Based on the above
results it can be said that neither of genotypes included any advantage in spontaneous recovery from
HCV.

It is noteworthy that during the process of our research the clearance from virus in one case was
fixed not only within 6 months from the detection but on the 27" week of observation. As for the
host’s genetic factor, five were cured out of seven patients with IL28b C/C genotype — 71.4%,
clearance occurred in two out of 9 patients with C/T genotypes — 22.2% and the patients with T/T
genotype developed chronic hepatitis C.

Study 3

All HIV infected patients were negative for anti-HCV antibodies and for serum HCV RNA when
they were enrolled in the study. Total 15 cases of OCI were found in our study. HCV-RNA was
detected in PBMCs specimens among 2 subjects (2%) from 98 HIV infected individuals without
evidence of liver disease (group 1), 4 subjects (12%) from 34 HIV infected patients with
cryptogenic liver disease (group 2), and 9 subjects (31%) from 29 HIV/HBYV co-infected patients
(group 3). HCV genotypes were determined for 13 of 15 OCI subjects resulting following genotype
distribution: 6 (46%) — 1b, 3 (23%) - 2a/2c and 5 (38%) — 3a. Two samples failed to be genotyped
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due to extremely low HCV viral load. Fibrosis stage was evaluated in 152 patients, remaining
patients failed due to overweight. Fibrosis stage distribution showed that in OCI negative patients

main liver fibrosis score was F1, when OCI positive patients had F2 or more fibrosis score.
Study 4

In the research were totally involved 178 individuals divided into 5 groups whose average age is 38
+8, Body Mass Index 25.6 + 4 kg/m2.

Research participants’ initial HCV median viral load was 900,000 Tu/ml (35,000 — 4,000,000).
Initial median variable of serum IP — 10 in co — infected (380 £ 320pg/ml) and mono — infected
(395 + 310 pg/ml) patients was more or less similar and in control group of healthy patients (95 *
90pg/ml) — significantly low. SVR was achieved in 58% (82/142) out of 142 patients under
treatment, in 48% (35/73) out of G1 patients and in 68% (47/69) out of G2-3 patients., the serum
IP-10 level of the patients who were on HAART was lower than the patients (330 £110pg/ml vs
650 +80pg/ml) who weren’t not on HAART. And the patients who had effective HAART treatment
(HIV RNA non determinable), their IP-10 level was increasingly low than the patients with
determinable HIV RNA (325 +120pg/ml vs 480 +130pg/ml).

Within our research it was determined that in 60 out of 142 patients under treatment with whom
SVR could not be achieved, the IP-10 level in serum was higher than in the 82 patients with whom
SVR was achieved (n=60, 500 + 300pg/ml vs n=82, 290 + 100pg/ml). The analysis inside the
relapsers’ group (n=60) showed that there is no siginificant difference (n=34, 480 £+ 180pg/ml vs
n=26, 500 + 190pg/ml) detected between non responsive patients (NR) (n=34) and relapsers (REL)
(n=26) with regard to IP-10 level.

Within our research it was emphasized that the patients with low level of fibrosis and ALT, had the
IP=10 level of serum significantly low too compared with the patients of high level of fibrosis and
ALT. In addition, there was detected the regularity associated with viral load: the patients who had
high HCV viral load (>10E+61U/mL; n=68), the IP-10 level in serum was higher than the patients
with low viral load (<10E+61U/mL; n=74; 440 + 90pg/ml vs 320 + 110pg/ml).

For Ip-10 we calculated the ultimate rate which is the predictor of SVR, the average variable
(cutoff) of this rate was determined by 400pg/ml. With the use of this variable of cutoff (400pg/ml),

we can suppose in 91% accuracy whether the virus elimination occurs or not if we get relapse.
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Univariate and multivariate research analysis of the parameters associated with SVR showed that
from the parameters received before treatment, only the initial HCV viral load indicator and IP-10
concentration in blood are in correlation with SVR. Among these two indicators, IP-10 is the

predictor of the effect of the most powerful treatment.

Among all the parameters received before treatment after 1L28B, Ip-10 level of serum is the
predictor of the most powerful effect of treatment the sensitivity of which is 91% and specificity —
85%.

In our research, determining the IP-10 level in blood serum in both HCV monoinfected and
HCV/HIV co — infected patients during acute HCV infection showed that the patients who cleared
the virus, the IP-10 level was significantly low than with the patients who developed chronic HCV
infection ( n=8/18; 380 + 60pg/ml vs n=10/18 520 + 90pg/ml).

Thus, during both chronic HCV infection and acute HCV infection, IP-10 level correlates to 1L28B
genotype. Based on this, in the patients with both mono and co-infection, IP-10 is considered as an
important serological marker with high probability of cure from hepatitis C.

Discusion of the results:
Study 1

We report the results of a unique study that followed patients with recent HCV infection after the
early days of infection. We were able to identify these cases among seronegative persons using
qualitative PCR, which was further confirmed by quantification of HCV RNA in plasma. Our study
described two very unusual trajectories of acute HCV infection which may be more common than

have been appreciated in clinical studies.

The first is the case of transitory viremia, when 2 patients, positive for HCV RNA, spontaneously
cleared the virus without developing any clinical symptoms, without ALT elevation and most
surprisingly without anti-HCV seroconversion. In our study, one patient remained viremic for up to
2 weeks of follow-up, and another patient — for up to 4 weeks of follow-up. The duration of viremia
in both studies was short, and therefore identification of these cases was possible only through
special design applied in both studies. It is not surprising that cases of transitory HCV viremia have
not been frequently identified since the majority of studies only use recent anti-HCV

seroconversion and ALT elevation as key criteria for defining acute HCV infection. Given the
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above mentioned difficulties related to identification of transitory viremia, it remains unknown how
frequent transitory viremia and what are its clinical and public health implications or whether such

patients have any immunity to subsequent HCV.

The other interesting form of acute HCV identified in our study was the two asymptomatic patients
with recent infection who progressed to chronic hepatitis C without elevation of ALT. Both patients
experienced seroconversion within the 24 weeks of follow-up. ALT elevation, as an evidence of
clinical hepatitis, occurs shortly after the increase in the plasma HCV RNA levels. Although
asymptomatic acute HCV infection is associated with lower levels of ALT compared to
symptomatic disease, elevation of ALT is normally expected in established infection regardless of
the initial clinical presentation. We could not identify a published description of a similar case with
chronic infection and anti-HCV seroconversion, without ALT elevation.

With regard to other clinical forms of disease, 4 patients had symptomatic disease, including 3
patients who became jaundiced, and two of them spontaneously cleared the virus. Symptomatic
disease, especially the occurrence of jaundice, has been shown to be associated with higher rates of
spontaneous clearance of HCV. There were 9 asymptomatic patients with elevated levels of ALT
and anti-HCV seroconversion, none of whom cleared the virus. This is not entirely surprising, given
that asymptomatic disease without elevated biochemical markers of hepatitis has been associated

with the lowest rate of spontaneous clearance, i.e. about 10%.

Overall the spontaneous viral clearance rate in our study was 23.5%, which is similar to the rate of
26% estimated in a large systematic review. Higher rates of viral clearance of more than 40% were
reported more recently from Brazil and Egypt. However, substantial proportion of the population of
these cohorts were symptomatic women. Both symptomatic disease and female sex have been

associated with a more favorable outcome of acute HCV infection, including higher clearance rates.

We found similar patterns of viral load dynamics of the subjects in our study as other studies have
reported. Patients with spontaneous clearance, excluding cases of transitory viremia, and those with
persistent infection had similar peak levels of viral load, but the slope of increase in viral load early
in the course of infection was higher among patients who cleared the infection. Our study identified
another very important public health challenge — the safety of blood and blood products when
donors have only been screened serologically. The national program on blood safety in Georgia was
implemented in 1997 and currently ensures screening of all donated blood for HIV, HBV, HCV and
syphilis. Implementation of this program resulted in a significant reduction of transfusion

transmitted infections (TTI). However, as seen in our study the program failed to detect 7 blood
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donors with recent HCV due to the fact that the national program relies only on antibody detection
against this infection. Since the late 1990s nucleic acid testing (NAT) of donated blood become a
gold standard in high income countries, which minimized the residual risks of transmission of viral
agents. Our study provides evidence that justifies the introduction of NAT testing of blood donors
in Georgia. This is particularly important for HCV taking into consideration its high prevalence in
the country and longer seronegatve window period than HIV.

In addition to NAT testing donor selection remains a key strategy for achieving the safety of the
blood supply. The majority of blood donors in Georgia are commercial donors, who are at higher
risk of HCV and other TTlIs. In our study, of 7 blood donors with recent HCV infection 2 were
IDUs. During the study interview they disclosed a recent history of sharing of injecting
paraphernalia, but they did not report this fact before donating blood. Efforts are needed to increase
voluntary donations and implement effective screening algorithm that accurately identifies blood

donors with high risk behaviors.
Study 2

The design developed within the research enabled us to reveal the cases of acute hepatitis C in anti
HCV seronegative individuals infected with HIV with high risk behavior toward hepatitis C and
observe them for nine months. By using the qualitative RT PCR method, we have revealed acute
HCV infection in HCV seronegative individuals and RNA was calculated by using RT quantitative

PCR reaction.
As a result of our research the following results have been reported:

In research 2 as well as in the first research, there has not been detected any correlation between
spontaneous recovery and HCV genetic types. In the patients co -infected with HIV/HCV and those
who were cured from acute HCV there was approximately equal percentage distribution that differs
from the results received by some group of researchers. In G-3, during acute HCV they got higher
percent of recovery.

According to a current number of literary data, during acute hepatitis C, the virus eradication occurs
within the period of 6 months. After six months, the disappearance of the virus is described in the
papers of some researchers which are a rarity. It’s worth noting that during the process of our
research, clearance from the virus in one case was fixed not within the period of 6 months from its
detection but on the 27" week of observation. It is interesting whether the late clearance is

associated with HIV co-infection. This issue requires further study.
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In our research, in HIV/HCV co-infected, symptomatic patients, clearance from HCV virus
consisted of 26.9% totally. The received percentage of cure is significantly low if we compare it to

the percentage of recovery of symptomatic HCV mono-infected patients described in literature.

The research proved that the host’s genetic factor, particularly, IL28B genotype plays an important
role in the eradication of the virus. In seven out of 26 acute cases where the virus elimination took
place, the majority, particularly, five patients had C/C genotype (71.4%) and two patients — C/T
genotype. The result received in our research is similar to the results received by other researchers
and shows that 1L28B C/C genotype is an important predictor of recovery for both mono — infected

and co — infected patients.
Study 3

Our data revealed the occurrence of occult HCV infection in HIV infected patients. No single HCV
genotype was predominant in the present study and was consistent with the prevalence of HCV
genotypes in the country. Liver fibrosis was found more frequently and the fibrosis score was
significantly higher in OCI patients versus negative ones, suggesting that undiagnosed OCI might
impact on the liver damage. The study demonstrated that testing only for HCV antibody fails to
identify the true prevalence of HCV co-infection among HIV infected patients. We propose that in
the absence of liver biopsy specimens, analysis of PBMC sample for HCV-RNA would be
informative for detection of occult HCV infection.

Study 4
As a result of our research the following results have been reported:

Prior to starting antiviral treatment, against hepatitis C, the level of IP-10 of serum in the patients
who reached SVR after treatment is much lower than the initial index of IP-10 in Non — responders

and relapsers for both HCV mono and HIV/HCV co — infected patients.

Prior to starting antiviral treatment, the level of IP-10 between non-responder patients and relapsers

does not differ significantly.

The patients with low level of fibrosis and ALT also had significantly low IP-10 level of serum in

comparison with the patients with high level of fibrosis and ALT.

The patients with high HCV viral load had IP-10 level in serum higher than the patients with low
viral load.
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For IP-10 we calculated the ultimate indicator which is the predictor of SVR, the average variable
(cutoff) of this indicator was determined by 400pg/ml. By using this variable of cutoff (400pg/ml),
with high probability, approximately by 91% we can assume whether the elimination from the virus

occurs if we receive relapse.

During acute HCV infection, IP-10 level in blood serum in both HCV mono-infected and HCV/HIV
co-infected patients is significantly low in whom cleared the virus, than in the patients who

developed chronic HCV infection.

During both chronic HCV and acute HCV infection, level of IP-10 correlates to IL28B genotype

and is associated with the effect of the disease.
Conclusions:
Study 1

e In seronegative blood donors, the prevalence of HCV infection consists of 0.1% and in IDUs —
0.3% consequently.

e During acute/new HCV infection chronization occurs in 76%. (In symptomatic patients — 50%, in
asymptomatic patients — 84%).

e During the course of acute/new HCV infection, viral replication kinetics and concentration are in
correlation with the disease outcome.

e Symptomatic duration of acute/new HCV infection, young age and females are correlated to the
disease outcome.

e Genotype of hepatitis C virus does not impact on the course of acute/new HCV infection and its
outcome.

e Two cases of Transient viremia revealed during our research give us the reason to suppose that the

given fact may be more frequent than it is described in literature.
Study 2

e In the individuals infected with HIV with high risk for seronegative, symptomatic HCV
infection was detected high incidence of acute HCV infection — 5.76% (MSM-13, 25; IDUs-2,
8%).

e In both mono-infected and HIV infected patients, the genotype of C hepatitis virus does not

impact on the course of acute/new HCV infection and its outcome.

118



e During acute HCV infection, in rare cases, elimination may take place not within the period of

six months but in longer period of time.

e In the HIV/HCV individuals with symptomatic acute C hepatitis as well as the in the mono-

infected individuals with acute C hepatitis, 1L28B C/C genotype has high prognostic value of

self-treatment compared with C/T and T/T genotypes.

e In the individuals with symptomatic HIV/HCV co-infection, the spontaneous recovery

percentage from acute HCV infection is significantly low than in the patients with HCV mono-

infection.

Study 3

In different groups of patients infected with HIV there is occult HCV infection which are
not visible on peripheral blood serum or plasma HCV anti bodies or during the examination
of virus for RNA.

HCV genotype does not make any influence on OCI cases.

In OCI patients, the level of liver fibrosis is higher than in the patients without OCI.

Study 4

e Low concentration of IP-10 of serum as well as 1L28B C/C genotype is the positive
prognostic marker for the recovery from HCV infection in both HCV mono-infected
patients and HCV/HIV co-infected patients.

e Because of the simplicity of the analysis and low value, the immune — ferment method
for determining IP10 may somewhat replace IL28B genotyping high technological and

expensive method.

Recommendations:

When making a decision about the treatment for acute hepatitis C, for both patients with
mono and HIV/HCV co-infection, it is recommended to consider the following factors: age,
gender, viral Kinetics, virus concentration, form of the course of the disease
(symptomatic/asymptomic) and prognostic value of the host’s genetic (IL28B) and/or
serological (IP-10) markers.

In order to reveal occult HCV infection, in case of inaccessibility of liver biopsy,
examination of PBMCs samples for HCV RNA is an alternative, informational and easy

performing diagnostic method.

119



Today, testing of donors of blood and blood products for HCV infection considers
examination only for anti bodies. In consideration of seronegative window period, it is
recommended that the given algorithm should be added by NAT testing with so called
“pool” method. This will avoid us the expensiveness of the examination and ensure high
protection quality.

For the reduction of the number of donors with high risk behavior it is preferable to be

carried out optional/free stimulation and promotion of voluntary donation.
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