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1. 9gbsgsgo

1.1. 5@umsemds

C 3935¢030Lb gommloom (HCV) o0bggdgos xsbsE3ol  ganmdscrméo  8603369wmdols
36MdEgsL oMo gbl. 953500905l 593l Mmam®E 343939, 939 JOMbo3MWo BMMIY;
39000b393505 ssbwmgdom 80%-00 53500905 JOMboZMo FodobsMgmdolss, MoL
3mbBg3  gLodwms  gobz0m9MEgL ©30dwol  BodOMDBO,  ©30dwol  FoMMDo,
39353390 350306mds (HCC) s 0930deol ©93050:0Lmds. Bodo®gdwero 33e0g3900L
0565b3v, ©EYoLsmM3z0L Abmxywomdo sgBomdo HCV 0bggdszoom @ssbermgdoo 80
900mbo 5530560 3bMzMMBAL. JOHmbozmwo HCV o0bggdgoom 35309639080 20 Ferols
3963530 Md530 3030l F0MMDBOL Q9630MMGBOL Mob3o 30%-0gs. Ym3z9whHeromMo
ALbMREoMmdo E0sBMLEH0MGdMwo 030dwol 300mL 500.000-%g dg@o sbowro G98mbggzosb
22% (>100.000) HCV sbm3o6Hgdw9c00s. ymggafarom@ds dbmaeomdo ssbanmgdoo 700.000
50580560 330905 HCV-000 06303060980 53mb6%Bg 99630056900 qommnwmwgdgdom. C
3935303H0L  3MMdGIoL  5dGHvYoEmdsl BOHOL ol FBogBHoE, MM 98 gBHedby 96 sGOL
09099053900 BadMmMBOWsdBHozm  LBodMogdgdo,  MMAMOOESS  35d30bs o
0996maEMdMwobo s ©s9350JOLMIL dOIIMEOL gOMOIMO 3B, 3693963056
9O, 56GH0300MmE0 8390BsMdYS.

©g0Lsm30L 9.§. 3063060 IMJdggdoL sBEGH030MHMLE0 5296@Jd0L (DAA) 250mygbgdsd
960036903650  49BoM@O  ©53500900LR6  296379MBIBOL  SEBIDMDS,  Jo5TIMEH030
363030600 (19508900 s 9959306 339MHPOMO 953993900 33MMHbseMdOL 3gMom©do,
099935 50b0dbo Mg500930L 9839JEHIOMDS, 96EH030MMME0o 53963 JOOL 3md0bS300
9570008 boba®dgogmds 360d369crm3zbo@ 9MOL ITIMI0IIMYWO ©30dEOl BOdOHMDBOU
UGHO05HY; 3030l IH0sHJdOL Loddodg JHmbozmwo HCV 0bggdszoom 353096¢)9dd0
439Dy 96083690 m3560  3MMAbMBMmo  GodBHmEmos.  3bmdowos, ®md 9.f. dgsco
30600 3sbboll  (SVR)  8owfgzs  ©30demol  godmbol  s0dJmbg 35309639030
JOMOMII®  SLMEFOMGOME0s 3000l BY6J309M0  Lobxgdol  bMMTSE0BYOLB,
bmgdomo  3OHMEQLOL  ssRGISBS S ©30dOL  BodMMDBOL  MYYMLsb.  M30dwol
JmOLFLMEO BodOMDOL/F0OMBOL IJmbg 3530963gd0 30 SVR-ol domfigzol 999093953
B90056 Lomabeobmgol Lbsdodo oMM gdadol Mobzol d398 s LsFoMmgdgd HCV
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36030600 33990bsermdol d9damdo dgm3zoeyMgmdol (follow-up) goblbgoggdwem
Uggasb.

390m0©0bsMg  Bgdmm  50bodbMosb,  9xBgdEHMG0  bGH0300HMLwo  MgMs300l
5B593350 s 33MbIEMBdOL G99 39M0MmET0 353095 g FgmzseygmEgmdol (follow-
up) LYmOo LJgdob Tgbo@bggzo 360d3z69wM35600 L9350l LoddoTol BYLEO TggoLgds;
3939 doeo0sb 3603369wmgzs605 HCV 3¢006M9bLLs @5 30LEGHMEMaonm®  45v9dxmdglgdsl
dmM0ob 3538060 Y.

1.2. 90%sbo

5060360 3300930L JoDsbl HoMdmoygbws JOMbozmwo HCV 0bggdzoom 35309639030
30053000 9mgddggdol s6EGH0300HMLmEo 9900035896@gd0m 839MbsEMBdOL  gogergbols
dgUPogs ©30dol  gEsliGmy®ogoom  JgxslgdImo  w30dwol  dmOLEsLbYICo
3300OMBOL/3060MmBol 35B39690¢9gdDY.

1.3. 39m3s6g%0

1. ®30dob BLobobiBoL 456aLsBWIMYIWO sbso 5G50b635B0MEmO Fgmm©OL - M30d¢ols
9L EGHMYMORB00L - 459mYg9gbgd5/bgMa35 ©30dwol BodMMBOL/F0MmMBOL JlogslindEs©
5 Bo0sbMLEBH03M© JOMmbozmwo HCV 0bggdzoom 353096¢3)9dd0;

2. ©30d0b gEsliEGMMox5300m  89835L9d9o ©30dEol dmOLfslywo goddmbol (F3
UGo05 9@930600L 3¢oll0R03ZIE300M) S 3030l 3oMMBOL (F4 LEsos d9¢o30600L
35l0g0353000) 35B39690¢qd0L qlfogurs Jombozmwmo HCV obggdsooom 353096¢9dd0
DAA-L 89933900 ©9:099000 339900 md5909 s 9399Obsermdol 899w99;

3. 03000l gEalBMAGMsgoom  JgxslgdIo  ©030dwol  GodM™mboL  bsdobbols
065303006 99005690000 995351935 DAA 6950890000 6593906 qd 30deol 3060HM™Bom ©
M30MMDM 3530963H90d0;
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4. 0300¢0b  gEoslGMGogoom  dgxslgdIcro  30deol  BodMMBOL/oMMbol
©0653030L  895Mgd0omo  Jgx3slgds  0bEIORIOMbOL 89933900 s MobEGHIORIOMbM
6951099000 6593796065¢09d JHM™bo3mwwo HCV 0bggdizoom 353096¢3)9dd0;

5. ©300¢0b JEBEBHMYMOIBOO 39935L9090 ©300¢0b dmOLHolmero
13006OHMDBOL/3060MmBoL MHYaMgbmsb sbLmE0MYOMWO GodEmMmgdol 4oblsbL3M;

6. HCV 56&03060m00 orgMsdool 99damd 39600m@©do 03000l gesli@ma®sgoom
03030l 30dOMBOL IMboGMMHObyol 3603369 ™dOL/F0B6Tgfmbowrmdol gobloBM3cms s
LoboLEBHOL Ly3MBEBHMMEM FgxzsLGdOL M3EH0ToEMO 5oL FgMBI3s.

1.4. U59936090mm Losberg s 3M5gBH03MNWO VOMYIdMW DS

33w930L  BoMRAgddo 30039  LodoMmzgwwmdo  ©d 9mo-9ghHomo  30639WH©
L5gOMSTMMHOLM 3M5gEH03500 FgLfogeowos 30deol LobobGoL gsbaLYBOZMgmo sbsEo

3650635B0MH0  dgom©ol - 03000l GEILEGHMAMIROOL - VOMIOMGds  ©30dol
5300OMBOL BEBOEOooL Fgx5LgdoLs s 3030l F0MMBOL OIFDbMLE0ZOLMZ0L. saMgMN3Y,
3060390  LoJoMM39emIo O  JOHM-9OHMO  30039Ws©  BOGMHMITMOOLM  3ModEH03500
900900 8mbsgdgdo JOHmbozmwo HCV obggdzoom 35309639000 DAA-I 89933900
6951099000 33990bsMdoL 9IRS 03030l BOdOMDBOL/30MHMBOL MgaMglbols globgd;
39930960005 30de0l BodOMDOL MYYOILMID L3060 BogEHMMgdO.

30039  LodoMmzggmmdo s ghHm-gMmo  30Mm39ws  AbMBWwom  3Mod¢03sdo
696005 3030l B0dOMBOL/30MHMBOL  LoEOsEbMBEB03M sbowo sM60bgsBoMGO
9900MEO0 - 3000l GEolEGMYMIB0S RBOBOMUIZB0m (©30dWol guslBMmaGMsxgos (TE),
MM390o3 Lo gobm doRbgreos 30deol GodMMBOL biEsool Fgz3sL9dol s 3odols
GOOMDBOL  BoEOosabmLEB03M  Lom39mgbm  9M60b35BowME  FIgmmEo. 938539090
930396s30900  JOmbozmwo HCV  0bggdsoom 35309639000  s6&0306wmlwmwo
93996bswmdol 990amd 39Mom©do  ¥30deol  B0dOMBOL/F0MMBOL  dmbodmMobaol
d0Bb0om 3030l gEslBHMAMR00L (TE) godmygbgdols 9gLobgd. dowgdwyer dmbsgdgdl DAA
09653006  F9JRO©0  ©30d0L  BodOMDOL/FoMMDBOL  MgyGgbol  Jglobgd OO
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36543H03M0 0MgdIgds 943l JOmbozmwo C 3935GHoGom ©s 03030l goMmboom
3530963900l 5603060 83MbsEMdOL d9dymdo dgbgxdgb@olmaob.

1.5. 93%59mgd399469d9eo 3G mAgdo

e Dolmazashvili E., Abutidze A., Chkhartishvili N., Karchava M., Sharvadze L., Tsertsvadze T.
Regression of liver fibrosis over a 24-week period after completing direct acting antiviral

(DAA) therapy in patients with chronic hepatitis C receiving care within the national hepatitis
C elimination program in Georgia: Results of hepatology clinic HEPA experience

FEuropean Journal of Gastroenterology and Hepatology, accepted 27 June 2017.

e Dolmazashvili E., Karchava M., Abutidze A., Sharvadze L., Tsertsvadze T.

Comparative study of FIB-4 index and transient elastography among patients with chronic
hepatitis C virus infection in Georgia. Georgian Med News 2017 March ;( 264):81-6.

e  Karchava M., Chkhartishvili N., Sharvadze L., Abutidze A., Dvali N., Gatserelia L., Dzigua
L., Bolokadze N., Dolmazashvili E., Kotorashvili A., Imnadze P., Gamkrelidze A., Tsertsvadze T.
Impact of hepatitis C virus recombinant form RF1_2k/1b on HCV treatment outcomes within
Georgian national hepatitis C elimination program.

Hepatol Res. 2017 March 4. Doi: 10.1111/hepr.12890

° Karchava M., Waldenstrom J., Parker M., Hallack R., Sharvadze L., Gatserelia L.,
Chkhartishvili N., Dvali N., Dzigua L., Dolmazashvili E., Norder H., Tsertsvadze T.

High Incidence of the Hepatitis C Virus Recombinant 2k/1b in Georgia: Recommendations for
Testing and Treatment. Hepatology Research 45(13) - February 2015

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

Discrepancy between HCV Structural and Nonstructural Genes in Georgian Genotype Two
Patients. Georgian Med News 2014 Oct ;( 235):74-8.

e  Karchava M., Sharvadze L., Chkhartishvili N., Nelson K., Gochitashivli N., Gatserelia L.,
Dvali N., Dolmazashvili E., Dzigua L., Badridze N., Zhamutashvili M., Tsertsvadze T.

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.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Karchava%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chkhartishvili%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharvadze%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abutidze%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dvali%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gatserelia%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dzigua%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dzigua%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bolokadze%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dolmazashvili%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kotorashvili%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Imnadze%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gamkrelidze%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsertsvadze%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28258606
https://www.ncbi.nlm.nih.gov/pubmed/28258606
https://www.researchgate.net/journal/1872-034X_Hepatology_Research
http://www.ncbi.nlm.nih.gov/pubmed/25416222
http://www.ncbi.nlm.nih.gov/pubmed/25416222
http://www.ncbi.nlm.nih.gov/pubmed/22569080
http://www.ncbi.nlm.nih.gov/pubmed/22569080
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Eur J Gastroenterol Hepatol. 2012 Jul; 24(7):817-23.

. Dolmazashvili E.; Zhamutashvili M.; Svanidze M.; Nizharadze N.; Abutidze A.

Fibroscan and FibroTest/FibroMax to assess liver fibrosis/cirrhosis in patients with chronic HBV
and HCV infection in Georgia

Georgian Med News 2008 Dec; No 12 (165): 83-87

° Tsertsvadze T., Dolmazashvili E., Abutidze A., Sharvadze L., Karchava M.

Assessment of liver fibrosis and cirrhosis by transient elastography among patients with chronic
HBYV and HCV infection in Georgia

Georgian Med News 2008 Dec; No 12 (165): 38-43

1.6. ULs9M®»sdmMobm 3mbgygg®mgbzogdbg Hs®dmmygbogo 3MgbgbEsgogdo

e Dolmazashvili E., Abutidze A., Karchava M., Sharvadze L., Chkhartishvili N, Tsertsvadze T.
Regression of liver fibrosis in patients with chronic hepatitis C treated with direct acting anti-
viral (DAA) therapy in the country of Georgia. 13th International Workshop on Co-infection
HIV & Hepatitis, Lisbon, Portugal, June 21-23, 2017.

e Dolmazashvili E., Sharvadze L., Karchava M., Gabunia P., Zhamutashvili M., Svanidze M.,

Abutidze A., Tsertsvadze T.

Assessment of liver fibrosis/cirrhosis using Fibroscan and FibroTest/FibroMax in patients with
chronic HBV and HCV infection in Georgia. International Meeting on Emerging Diseases and
Surveillance (IMED 2011), February 4-7, 2011. Vienna, Austria.

e Karchava M., Sharvadze L., Dolmazashvili E., Zhamutashvili M., Iobashvili T., Chkhartishvili
N., Abutidze A., Gatserelia L., Dvali N., Dzigua L., Tsertsvadze T.

Super early viral response and IL28 B genotype as the strong predictor for SVR for HCV Genotype
1 patients. International Meeting on Emerging Diseases and Surveillance (IMED 2011), February
4-7,2011. Vienna, Austria.

e Sharvadze L., Karchava M., Gatserelia L., Chkhartishvili N., Dolmazashvili E., Dvali N.,

Badridze N., Tsertsvadze T.
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Prognostic value of IL28B for spontaneous clearance from HCV infection. International Meeting
on Emerging Diseases and Surveillance (IMED 2011), February 4-7, 2011. Vienna, Austria

e Karchava M., Sharvadze L., Dolmazashvili E., Abutidze A., Gatserelia L., Dvali N., Dzigua L.,
Tsertsvadze T.

Correlation between HIV viral load, increased fibrogenesis and HCV genotypes among HIV
positive patients in Georgia. 20th European Congress of Clinical Microbiology and Infectious

Diseases. 10-13 April 2010. Vienna, Austria.

10
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2. @oBIMs@Mol dodmbogrgs
2.1 C 39353030b s9BHMsmds

HCV 030d0ol d6mbozmeo 9350980l gom-90mo 4930390900 250ma)39300 ©d
9009l ABBoMmTo 93500MdOL s Bo3zOwMdOL (393560 dobgbos [1].

Q553509050 593 (3939 s JOMbo3 Mo BmMTs. 83939 C 3935GHo@0o HCV-0m godmfzgmwo
LodGHMIMMO (25%-80) 56 ML0d3EHMIM (75%-80) 06839d(309M0 53500YDsS 29630M5MYOMEO
656030 306:Lol J9FH0Ib 6 M30L Botgymgddo. Lod3EMmamGmo d(3539 C 3935BH0G0
39000b393505  obEMgdom 50%-80 0M30050MmY6IOMGgd00  FN93MYds, bmerm
©56sMBg6 Fgdmbzg3sdo 0bxgdEomcmo 3MmEgbo AMAYEEYds S 9935Y0s JOMbogwMw
9090b5MMd5L 00qdL. JOMmbozmwo C 393s¢odo HCV-om 9s9mfj3gmwo obggjgomco
Q5535009059, 396305M90ME0 550560l MOR60DITo 30OHMLOL F9FM0EI6 565653 gd 6
30L 990093 s, B39MgdM03, bolosMYdS ©WM0BdO, 9MIL3YE0R0MO  Jwoboz©o
L0d3@™ago0m [2].

J6Ombogmwo  HCV  0bggdszool  8080bstrgmds  3500009wwcmos:  dobodsgrmMo
30LEGHMEMYPOMOO (3300 g0900©ID  30dol  IMOLFILME  BOdOMBITY/ 30OMDSIY
HCC-om 56 dob 456999 [3].

O9oLsmzoL dbmxzgwomdo Johmbozmwo HCV 0bggjgoom @osbermgdoom 80 docrombo
500530560 3bmg®mMdL [1, 4]. JOHmbozmwo 0bxgdgoom 353096@gdd0 ©30dwol FoMHMDBOL
3963000060900l MHobzo 20 farolb gobdogarmdsdo 15-30%-0s [5]. 93500900l J0TEObsGMgMds
@5 3OHMYMHILOMGOS  39MI0dIWIMH0s 3000l 30MMDBOL  BGHoools  Bsdmygswodgdol
990009353. ©30dwol  ©sHB0sbgdol i LEGHsOosE LsHYol 3gMomdo Fgloderms  oyml
Sb033GHMINEG0 9699  3m33gbLoMGIMO, bmEwm  FMm305690000 oMM YdS  3MOEHWEO
3039639605, 30Lo oMM MEG09d0 /56 063935 ©30dOl JOMOMIO BB (30930, MOBSE
©933396L0MGdMEo 306MmBo ghmgds [6]. HCV sbmEo®gdmeo 030dwol 3060mbBol
53mb6bg ©093m3396L5300L s HCC-0b 45630156930 Herorm®o Golzo, dglsdsdols, 3-6% o
1-5%-05 [7]; ©9303396Lo3ool 930DMEOEH 96 HCC-0l ©osgbmliGo®mgdosb 1 furols
3968530 ™d5d0 1033EOEMdOL BHOLZ0, glodsdolo, 15-20% s 33%-0s [8].

11
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909l AbmBomdo EosabmbGH0MdMWwo ©30dwol oMmMBol s HCC-ob, dgbsdsdobs,
27% 5 25% HCV sbmEogdmeros [9].

4m39hiron®ms© dbmgmomdo godboMgds HCV sbmo®mgdmeo oggzoowmdols 700.000
99dmbgggzs [3].

553500900l 3530390905 MgA0MbadoLs s J399bgdol dobgz00 oblbgsgzgdmeos [9].
0553500900l TS0 253M(39egO0m 453M0MBIG35 5BE039, 39BEGHMICMEO s 5IMBOZEIMNO
3Pos  (bGsmo  1). Bmaogho  J399sbsdo 9353 2o3MEILYOM0s  dOMOMOE
33530500, bem Bmaogho J399sbsdo 30 3mbEgb@MmoMmgdmwos MHoL3-XyR9dJo,
3550005 656303039006 06353960 aBom ImIbIstmgdegddo [5].

byGsoo 1. gohmbozmemo HCV 0bggdzool g9303gmgds dbmgmomdo (Lavanchy D) [1]

B>

B 2-4%

B 1-1.9%
<1%

No Data

C 3935¢030bL 360MmdEgdol 5dGHomodoll BOOL ol BodBoE, MM 53 9Bs3bg 6 SO
09099953900 BadMmMBOoWsdBHozm  LoIMogdgdo,  MMAMOOESS  35J30bs o
00996mMdobo s 9350 BB dMIMEOL GOMIIOMO B, 369395305
9O, 56GH0300MmE0 §39OBsMdSs [5].
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2.2. C 3935030l g309dommmmaos bsdsOmgzgemdo

C 3935¢030bL 36MdE9ds LEJoMNZGPMBMZ0L YoM SJ&ISEME0s. 2000-2002 {engddo
BoGo690ME0 33930l 3sbsbds, DBMHILGMEo dmbobargmdol 6.7% o0bxgoro®gdmeos
HCV-om [10].

LodoMM39 M BMYs© 3M3NYWs305d0 Y39wabg dowswro HCV 36935 gb@mdol J399bgdls
396939036905 [11].

2015 fogal Bo@Go69demmo 930@gdomemyo®mo 33930l dmbsigdgdom, B3gbl J399sbsdo
HCV by6Hm36935¢09b@GHMds 7.7%-05, beagoe HCV 63 (G0dmbm3argobol 85935) 3mbo@Gom®o
- 90bobEgMdob 5.4%-005, 5350MdOL Fogdlodserymo J5B396909w0 BodlocMEgds 30-59 Herob
335(30580; B33 399bgds 396X M5BBRIMOMBSL, 85953539030 LgMIM36M)35gbEHMds
11.8%-05, bmgom dJoewgddo - 3.6%. 553500900l 2936M39egds  Jogrsdol s Lmgwol
9mbobergMmds8do, dgLlodsdobs 9.5% o 4.9%-05. 439woHg Fowseo bgMHM36MY35¢gbEHMds
693006908 Mol bdgyMgerm/Bgdm 1356900800, bemerm  Jogrodgdl TmGol BMAoETo
5304L0MYS (OSYMSTs 1 s 2) [11].

0530535 1. HCV 953039905 ®gaombgdol dobgogzom

12 11

10

o) & o S > S
S @@é & @‘5‘& %0‘5@ SRS s
@fb S N RS S £5 > & s°
s & 7 e o3 S
§ A RSN SRS
$ S
N

B Anti HCV+ HCV RNA
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05360535 2. HCV 2536039 gds Jsemsgdgdol dobgogzgom

14
14 12.8

12

96
10 9.2 8.7

h
0o

7.3

(o]
(o))

54

D300  JMmsobo  mdowolo  GHML;LZ0 09530 domvydo

B Anti HCV+ m HCV RNA

B3960  J394bolm3z0l  @TobOLOSMYOYEP0s 935 JOOL  AIBLHIMIGGOO  FoWOWO
3936039 gds  MOL3-XyMRJddo.  3960dmE,  bs3MmEBH03900L  0bgdgom®o  abom
dmdbdoMgdergddo HCV 369350ab@mds 70,4%-05 [10], 905805608 03mbm©gzozo@ol
30600 (503) 068303000 MEgddo - 58% [12], BH«mdgMI3MEXMBOm 5350090 gddo - 22%
[13], Lolberol mbm®gddo - 6,9% [14].

2.3. C 3335¢0@ob 30mMbo s dobo 39bgBo03z3MMo Lsbglbgzomdgdo

HCV 959mymgzowo ogbs 1989 {9l Houghton-oll @ 3me0gagdol dogé [15, 16]. HCV-U
39005(3990L MOS0 3HJd0s 30MHMLom 0bZOEOMYOMEo Lobberol 56 dobo sw3gmwo
3M0330b96& 900l goslbds, 06x3030M9dMEo LolbEom Ed0BINMYdmwo Bydlol s Lbgs
Lo89oE0bm  0bLEMMIg6EHJOOL  godmygbgds, 30MHMLom  0bxoEEMIdMWO  MBMGMgdOL
MOQ9bmms s Jumzowms  BHMBL3WIBEGSE0s, 3BMFBILoMEo  3mbGsdBHO  LobbEmsb,
LJglmd®OZ30  3mbGHOJBH0, 39M0bsGsMMo  googgds [17-19]. goGwlo  F093w9m369gds
Flaviviridae-b mxsbl oo Hepacivirus-gool 3356b; 9903o3Lb GB3-0b 9000359 xoF3L s godll,
G0dol 9905 gbarmdsdo dgol  aw03m3Mm@EHgobgdo. 306wlol ©osdgGemo  30-50
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656m89 G095, 39680 30EOMGOMW0s BEGHMMIGHIOMWO S SMBEOWIGHIOMWO (30¢GdO
(Lm0 2).

bm©smo 2. C 393500l 30Mmlio

3a6bols L 4
B3 i:lfﬁﬂ [
BIrng 1 - " ” aafliol yoreozmdfnggobo 2
»
.,
adfibob goengbe f. P ool 669
- ' o -
L ]
L
s b= iglocab gomgda
v
396m3dols Foge 3E0MmYdIYo 30 do
< HCV &BD =
| 5NIR | | | 3NTR |
L& mfmemo sl dmfimeno
goTngen gomgRn
p22 gp35 gp70 p7 p23 pTo pd p27 ph6/5s pGa
C E1l E2 M51 M52 N53 N54A N54B MNS5A MNS5B
Bpdsemdtmdgss INF
gowal LyFabitmnshs 653 PR 0 T
Boflgdo Enemo st feTs L]
. 68
Bememnen gaqlingon Efsbbdgddfmsbmema Jm-madGrfagdo
gomgda Sengrndn@aths

LEAOMISHNOME 30009l 809329136905 C 3OHMEHJ0bo @S FoMLOL 2 ero3m3OMmEHqobo: E1 o
E2, bom s6LEGO9JEHMOHmo 30wgdo Fomdmoagbowos Bbgosslbgs 39m3gb@Egdom,

GH0dwgdoi  9mbsfowgmdgb  306Lol  My3erolsosdo HCV-L  9603369¢0m356

530L90)M905L  dobo

3969303060

3659600y 3560™36905

[16].

Do0moa9bU,

6930 9MGH00900L 568000 )3MM39OL TMEMOL goblibgsgzgds 4obs30MMIYOL.

sOLgdmdl HCV-U 7 ggbm@odo s 50-Bg dg@o Lwmoddodo [20].

293OEIYOS  3IMROIBOIO

5M95¢0l  dobggzom  Lbgoalibgss.

(ORIRYE!

HCV  296m3 03900l

Logo®mggermdo
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BoBoMgdmmo  33¢093900L mobsbds, Y39moBg go3mEIwgdmos 300390  gbm@Godo,
Lobdo®oom dgmeg 50w HBgs dgbsdyg 39bm@GHodo (osy®sds 3) [10, 11, 21, 22].

053595 3. HCV 29b6m3H03900L 3530 39egds LsdsGmggenmdo

1.2% 1%

EGTla ®GTlb ®mGT2 ®mGT3 GT 56535bL5B03MEO

Dodbmedo Bo@Go®mgdmeo bsdgboghm 33¢0g3900L 8909900 boymas, ®md HCV
396M30390L5 O 53500700l 0693M03 F0IOLIMYMBSL FMEOL 3538060 56 sGLYdMBL [23],
099935 dmem §egddo Bo@o®mqdmeo 33939000 3¢00bgds 3608369wm3560 3mEgwsEos
96mol IbMog dgbsdyg gbm@GHo3om 065303060905, bmwm dgmeg FbMOZ 5350Yd0L LGSR
36MaML0MOLS s HCC-0b 2563000560900 dowae (olgl Im®mob [24, 25]. 496s 36mdowo
7 396m@030Ls s bBGH03900Ls, LodgEbogmm  WoEIMoGHGmsdo  smhgMowos obymo
53m63003, OMIgwms g9bmddo 0b@gaM0Mmgdmwos 63w gm@GH0gdol RMoYdgbEgd0
bbgoobbgs 496m@E030Lysb [26]. sbgmo 30dM0YYo 3000 ©93madoBsEooL d+9bgdMog0
36Mm3gboL g9 FoMdmoddbgds s sl Mg3mdd0bsbEGHME RMOIL (RF) »fmgdgb.

BoBo69390 33093900l 05bsbdsc, B396L J399obsdo 253039 gdmeos RF_2/1 s gl gm®ds
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HCV 89m69g 49bm@H03000 0bxo3060900l 3900b393900l @osbermgdoo 70%-b {omdmoygbl
[27].

HCV  g9bm@odol  2oblsbeg®s  860d3bgemgsbos  939960bscnmdol  9139d@wmmdols
36MmabMBoMmYdoL, 1593MMbsem Mgg0dol dgmBg30L s 3MbosMmdols bobyMdwogzmdols
59939306 M35 LabGoLbom [28].

2.4. C 3935¢030b 306lol bsbogmagbarm gozwwo

HCV 500530560L 06560330 99300L056539 9935380600935 3935@™30EH0L ©9393G™ML, Mol
990939053 0L b3zgds 30GHM3WsHIsT0 S FMOMez0LBgdl MBI-U (LGsmo 3).
2995306903900 MBI SLEMEIGOL LHOBFMOTs30M GEI-0L MHMEL s YYBOHMB39wymals
®B3-0 BHMBLEPOEMYBIL 3MW03HMEHJ0Bs®. 3:M03MMEJ0bo [oMBrmogbl LGMMIGMOL,

Mmdgwo3 990905 10 30e0bsb. 535096 5MBLEMIGHMOMMEO 30wgdo M353806©YdS
39353™30G30  sMLgdME  30¢HMBowob  A-U.  30GMBOObMb  sMLEGHOMIEGHMOHMEOo
3owgdolL 3538060  [oMmdmgddbol 3Mb30Ms© 5dBHOMO M93w035300L 3MI3gdul, o
15319d3WsE YIY3L MHBI-0L BHEBLEWSE0L 3OMEYSBIL, 390035Dol, GBI oM 30O
669 30w0dgEMHsDol s bbgs B39MIGHEHGOOL obstmgdom. LfmMgE 50b0dbMEo B9MG6EJdO
0o608m5009696 HCV 063394300 sboewo 158 3296Mbsenm bodvmsmgdgdol domoms bodoBbggdl.
930035300L 8909250 J00gdEo 306lvo GBI 99dmddo dool 96353000,
dMxol  3m33egdbdo  dmdfoxkgdol o 39353™M30G0©6  godmmsz0lvRwgdols
Logggby®gdL  [29-34]. HCV-b  5bsboomgdl 3060930600  303M3500099600  9539JG0
3935¢m3oGbg. HCV, 503-0b s B 39353030l 3060mLobash (HBV) gsbbbgogqdom, 396
0639360060905 39353 M3E0Gd0. 5doGHMIs3, 903 s HBV 0633930980Lg06 256Lbgsg900m,
JOmbozmo C 39353 0@0b 396396Mbgds gladwrgdgewros [35].
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bm©soo 3. HCV-ob bsogmberm gozemo

o7

(-" -,:’ Host Factors
2 “. el

{ 4 C \Unwmng
\ sg a
w N X _ J Translation M

CGytoplasm /
" Nucleus

R

Cytoplasm

! Liver Cell
© Tibotec

2.5. C 3935¢0@ob 33m6mbsenmdol msbsdgpmmgg 3Mobioldgdo

©EgoLsm30L C 39353H0G0 9OHMOEIMM0 2563MbBgdso JOmbozmwo 0bggdioss [36]. C
3935303 0L 93MBs™dol J0BIBL Fo0dmoygbl 0bx3gd300LYsb o639Mbgds 56w 9.§. SVR-
ol (sustained virological response) dom{jg3s, Mo3 3olbdmdl Lobbedo HCV ©b3d-ol
505396L5BM3Ms© 3MBE96EME0L B6EH030MmXlve0 MYMHO300L alMYYgdosb 12 (SVR12)
56 24 (SVR24) 33060L 99999 [36, 37]. 50b0dbmeo dobbol dowfgzs 0v30d¢ol ©sdsero
boseolbol  RodGMMbom  353096¢)9d30  SbMEOMYdS 5350 d0LYsL LM
3900x 563D gdsLmsb. o3 d99bgds ©30dwol ImEOULHolmwo FodOMBom/FoMMbBom
353096@90L, obobo 306MHMLOL 9MHHO3Z5300L 9993 MRYd0E Logmabamobmgol Lsdodo
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23900990900 (03030l ©93d560H0LMdS, HCC) 396300560930l Goligol 4398 o s FoMHmgdgb

39353099600 LAHSEGMLOL 39MH0MEME 3MbEHMMEL [37].

HCV  0bggdiool  939960bsqnmdol  93e3gdos  LEobos®@Gmwo  (56050m©ox03060q0v)e0)
06@9mx39MHmbom  AMbMmmgM9305, LEHBPIOGHMO 0b63gHBgOMmbom ©s MO0ds3060060m
33306060930 09M5305,  39R0W0MJdMo  (IMPOGBO30MJOME0)  0bE MR GM™bom
9mbmmg6M530, 39300009 Mwo 0b@IORGOMbom ©s M0ds30600600 3MAdOBOMYdMWO
0965309, 39000900 063 IORIOMbom, H®0ds30Mm0600 s DAA-00 3m3doboMgdmwo
0965305, 06@9ORIOMBOLAE Ms30bBseo (IFN-free) 09969305 DAA-0L s H0d5306MH0b0L
333065300m, DAA 00965305 (00530505 4) [2, 37-39].

06@9mxz9MHmbo  dommyoMe©  9JBHoMo  Bogmogmgdss,  GMIgbsg  gosBbos
36303060, 00M6MIMEMWOE0M0, SBEGH03OMEORIMI30WO, sbGHOTR0dOMBMEO,
36930l © LodLogbob LyHobsswdgam dmddggds. 0bEHIORIOMEOL dmddggds 0fygds dob
3096  9xM9gool  (3935G™E0GH0L) 399360bsBg  sMLYdMEo  B3gE0BOMMHO  MY393GHMMOL
d90mF30m, MoLog 9m3yzgds MXM9Togs 3MMm3gLgdoL domgwo  3oB3s@o: Lb3gsILbls
19MIIBEHOL  4o5dBH0MOs,  3OMEOBRIMO300L  b3MHgLos,  0bxBo0MYOME XG9O
3060790l ©93w035300L IMMAM635, Fo3MMBIAJOOL BoAMEFOGVIO0 5JG03MdOL DO,
B5GWOomEm0 30agMHgd0L 5JG035309, 30G™I0BIOOL 9JL3MILOOL 45dE0gMYds s Lbgs [2,
40].

UGHBPIOGHMo 063 IORIOMbo  IgBOMOMIo  BBH0Z300MMo  9B9JGIOMdOD
HoB0SMPYIMY, B3 29630MHMBYOMEO 0Ym BolO G653 30693H0329M0 1530190vIMYdgd0m,

OMaMO035  BHOsxgo  s0bmMdE0s, LHOIxRo  d9@s0moBdo s LHGego  3womgblo.
50b0dbMo 30190900  BOMIZEs  BEABIOGHMO  0bFIORIOMBOL  3xwobozmE
99393GMIOMISL 5 dMomMbM3zEs Aol o 259myqbgdsl (33060580 Lsdxg®). 83MbsEMdOL
3300560 99009308 Jobom(igzsw 300HL0L M93035300L 39doz0 bY3Hgloss byFoMm,

MoLSE 390095 BOHYBZgYMRL 3gQ0woM IO 0bEHIOHBgOH™bO [2, 40].

653 d99bgds  ©0ds30600b6L, ol 6m3egmBool  LobmgbMMo  sbogrmyos,  Bdol
9gdd909d0L BMLEHO 39d560BTo 36MdOWO 56 ML, M3 WIAIBOE0s, M 0go 0f)393L
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32956mB0bol  LObMYBOL  dEM30EMOSL, 3060HLOL  b3wgobol  B553900L  0b30d06MYBSL,
A6l 3003300l 3O 39LOL IMPZg39L s 30MHNLOL 3mE0TYMSBIL 0630d0MYISL [2].

2011 Hersdg C 39353H0@0L Lsd3MObscrm 3930w0Mgdwo 0bEIORIOMbBO seErxisl s
00530600b60L 30300606 GOE0 M9:000 godmoygbgdmes [41].

©053M335 4. C 393530G0L 839Mbsgrmdol g@s39d0

100
>90
90

>80
80 75

60 56 —

50 — —
42 39

40 34 [ |

30 — — — — —

20 16 || || I I —

2963796M69d0L 9583969090 (%)

1986 1991 1994 1998 2001 2002 2011 2013 2014
IFN IFN IFN/RBV IFN/RBV PEG PEG/RBV PEG/RBV+ PEG/RBV+ DAA+RBV
6m 12m 6m 12m 12m 12m TVR or BOC SOF

50b0dbo M9s0d0L 9539dEGHOHMds HCV 1 396m@E030m 35309639080 @osbermgdoom 40-
50%-005; 399, Igbodg, Igbm9g s 39993L9 296 G030 35309639080 - 80%, bergnm dgmmby
39600300 35309639000 - Joo G0l Isegmeo [42].

M350  963H0300o  MYMO300L  FJIMJO0m  IBIWO  9BIIGHNIOMDS,  J39MPOOMO
99399G 900l Qo 9900035396¢39d0l 299mygbgdols $obsowdgah39690900L
(€093™38396L0MYOME0 30OMDO, 5)BHMOTNBMOHO 5350 JdJO0 s Lbgs) LOIMIZWg 0ym
90Bgbo sboo 1d3MOBsWM 36935M5FJd0l ddogzo dogdols [41].
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dmwm fergddo C 3935303H0L 3060HL0L ggbmdols m3909Ls Fgbfagersd dglsdergdgero
3obos,  d9ddbooygm  sbogro  3M35653H00,  OMIWgdo3  29dmoMBg3056  owowo
3630300 wo  9x39dGHOMI0m S 339OPOMO  9B9JHJdOL  LodzoMom. S©bodbmwo
0900035996¢39d0 36mdoos DAA-U bosbgwimgdoom. dsom bsdoBbggdls 3oOHMLoL Lbgsabbgs
3OLEGHOMIBHMOMWo 30900 HoMmTmoygbgb; olobo goMMlols Lsbogmiabarm  zozwol
bbgoolbgs  LogggbmeBg 0mddggdgb s 0Mymbogab g0MmLol  Mg3ozsEgost. gL
369356053900 MmO JoMO0MIO 3eslol Lobomoss Homdmaqbowro: NS3/4A 36HMm@95bsl
0630d0¢m6Mgd0 (Pls), NS5B 613009mB0©6M0 30¢0089605Bsl 0b30do@mmgdo (NPIs), NS5B
5656 300gMmB0MHO 3M0dgMsHol 0630d0GHMMgd0 (NNPIs) s NS5A-b 0b30d0@EHmMmgdo
(43, 44]. 306530600 mddggdol 3060390 s6EH030MHLME0 53953JO0 - BJEs36Hg306M0 O
0m393M9g30600 - 2011 fgewl odbs dmfimpgdmwo HCV 1 ga9bm@Eodol Lsdzm®bscrmo
39300090 0bEIORIOMDbMB s M0dI30Mm0bmMb 30330630580, GOl T9EIYIWOIS3,
50b0dbMo g9bm@Eodom 0bxgorzo®mgdmwgddo, SVR-ob domfjg3ol sendsmmds 65-75%-09
390DoMms [39, 45, 46]. Jobgsz50 SVR-0b d0mfjg30l s¢mdsmmdols 33390000 BOEOLY, oJ
3003065309008  MoGymxzom  dBsMggdo©  MBgdM©s  IMOZ5wEmHOEbM360  439MOMO
993933900, 3390599 ©9M30IdY0 50boLEBHMOMGdOL {glo, I3MbsMdOL boby®dwogo
396Lo, Ibmewmeo HCV 3063900 396mE030L Lofiobssmdogam 963 o03060bveno dmddgwgds,
bbgo, MBOM 9bog, B6GH03060MLbI 599636 Fgomgdom  4963mMbgdOl  sdSEO
SEIBSMMAS.

53960030L 33990l s Fodeol Looggb@Eml M93mdgbsgos 2013 Hgwb dogbods NPIs 3¢0sliols
00685969 356396mEH03MM0 5gBH03mdol dJmby 89000359963 - Lrgmldmz0ML s Pls
3sbol HotmBmBsagbawl - LodgdMg30ML. Lodg3Mg306M0 s8MmoMBg3s SBEH0306MHLICO
5d@Hogmdoo HCV 1 s 4 g9bm@odol 80ds6m. 2014 gl 5896H030L 339006 @ Foderol
Bo539bGHML 093mFgbs30s Fog3s 306039 30300b0MYdME (LMBMLdM3060H0 ©s NS5A-U
0630003 ™m6M900L  3wslol  (omdmdoagbgro - @g03sL30600)  bGH0306MM
99000353963)l, M™Ageog 3bmdowos 3563mbols Lsbgwoom ©s dolo 9i39d@emds HCV 1
396m@0300 3530963H70d0 90%-bg IgBHos [47]. ©®IoLsmM30L ©9339 ©193009bEJdIM0s bbgs
3b63H03009bmmo 309356053 Jd0 s Fomo  BogloGMgdMwo 303306530900, OHMYMOO(B5S
©3WOHLZ0600,  396M0GH3MD)3000,  ILOMZ0M0,  MIBOFIZ0M0,  FMOBMIMY3060,
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9wdsl3060,  39W353OlgoMo.  5bodbme 36935653 dL  FmMOL  9bLY3MIMGOO!
50Lsb0dbs300  LMBMLdIMZ0M0, OMIGWIs3 PO FIMIJOS©  FgodEgds 003U,
39009BHM05gds  IMobobs C  3935¢0GHoL  939Mbosmdsdo; dsb .. 099530l fglgdol
999339l (Game changer) m(mgd9gb. ob ®gdg M®Bgds sbEH030MMLwwo Mg508900L
OO I3 glMmdol doMoms@ 3m33mbybEs®. gb ©9:0d900 258m0MBG3056 A39M©OmO
995393900l s  93MMbsEMdOl  [joboswdgah39b9gdgdol  LodoMom @y BsdwogdSL
0093096, 9603000 MgM305 BsGIMIL 0bBHGOBIOMbOLYE Ms30LvRBIO ©9,
bdot 990mbgz935d0, M0053060060L96 Mog30LMGswo UBdgdgdom, dosom TmEOL ©30dwols
©93M3396L0MYGdMWo FoMHMDom 35309639000 [48].

O90LsM30L 930IMJLOE FoLow0 9539dEHMOMDBOL dJmbg 8900359963 JO0L SMLYIMBS
BoGo®gdmeo 39360900 3300939008 89093900 0dwgzs 0d ©ol33boL  @o3gmgdoL
L5TMogdsls, BMI 3539 39969030 ORBMLEHOIOL ToBTEHdYdOLS S I3MMbIEXMBIDY
bgdolbsfizomdmodol 93390000  BMEO  JGLodEGOG0s 8935 JIOL 493039 gdOL
96003690m3560 8993306905, 50b0dbeol domfig3ol dgdmbggzsdo 30 2030 ferolomgol
95605,  obbmM309gl HCV-ol  gawodobsgos, 653 3960LsB0gMgds, Gmam®s
06303060900l 99dmnbgzgzgdol  >90%-om Fgdgomgds  [49]. 50b0dbeo  dmEgerol
396bMM 309 gdol gMM-9Mmo doMO0MIEOo bgerolidgddmgmo Bogd@mMo, doycmsEosls
X96@5330L LOLEHYIOL LoMIBIM FMFYMBSLMID GOHS, 89000359963 0L Fooo BSLO s,
d9L53530LO, BO By dolsfzmdmdss [5]. 390dme, 2014 figwols Imbsigdgdoom,
396300006090 4399469080 9M0 35309630l 3 130560 3MEBOL VOMYIMWGdS 66 5O
168 50058 588 ©MWd©Y I9gMHYygmds [50]. Tglsdsdolo, 58 GHodol 839Mmbscrmdols
RO0ME HIMA35 LogoMmzgermdo 2014 ferolmzol x g6 3093 bLysmwm oym [51].

LodoOmggemrmdo  C  393530@0lL  9360bsenmdsbg  goBOowo  bgardolsfzmdmdols
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gggws HCV  3mBoGonmo  dmgdoemsjobomgzgol bgawdobsfizomdos  C  3g3s@odol
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d9L5RBILYIWOHE BIOOMO A5dM0Yygbgds Child-Pugh 3¢0sl0g3035:309, MMIgEog 3erobolzme
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sbgoGO 56 5OLB@DS ‘bmdogho 8008y G836 HIOYwo

(3MBEGHOHM0Mg05©0) | (3O JNBEHMMEOMId©O)
963985 M35000 56 SOLYOMDS bmdogho 8dody
(I-II b &o09) (III-IV LEBHSEOY)
30mnOm™Idobo/INR >60%/<1.7 40-60%/1.71-2.20 <40%/>2.20

o3 999gbgds HCC-L (306039ws0 030000 ®9m3sbo 308m), ol 39353 ™E03J00©sb
39630056900 530030L900560 LOALOZbgs, MHMIgEoE dgdmbgzgzoms 80%-0o 3oMtYdS
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3wobogolomgol;  (4) ©300w0l  domxLos  0635BoMGmo  3OHMEIEMGLS  bbgssbbgs
39000900l Molgom:  399MGHMIBLRMHBOOL 530 GOEMIOL  A56T530MHMOYdJO
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S005MGdIMYo, mMIEd  35309D6GH™MS oo  bsfoemobmzol ol Fs0bi3  godmazergzol
365L5LM39e0 FJOMPOS S 53 F3B03MEISEF00L BoBHIMGDIDY Bom0 ™BHLAYds BA0MO®

29969 9gd0s.

03000l domgbool bgdmo  Bsdmmzowds  FgHBMM398ds  LBogdz9wo  BsYsMS
5650635B0M0  3g0mgdols 899w9d53905L. gl FgoOMYd0 M35 MOEbM3B0s S ™G
d060m5©O® J0yMIsL gBwdbgds. 30603905 9.§. »O0MEMAOMMHO“ BoEAMTs, MMIgwo3
300lbIMBL Mool bbgoolibgs 503900l Jgnolgdsl, bawrm dgmMyg 9.§. »80bo3Memo*
900M355 > ©30dol LObOLEOL 2obMAZsL §aYsEYds. FMSEHOL o039 gd0, ™30l IbGOZ,
0Yymxys 3003060 5 5M330MI306M 06035EHMMGds© [66]. 306030600 oM 39MHYd0
(305CEOMBOL 35535, 530b0bo, 3MWsgbsBs, BgBIWM3OHMGHYsDs s Lb3s) M30dwol
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2.8. ©30dmol godmOhmbol/goMmmbol obsdogls C 3g3s@o@ol Lofobssmwdgam
36Gogz00Mbmmo mg®msdool 8939y
MmO Bgdmo  503608bgm, C 39353030l  839Obsewmdol  Jobsbl  Fomdmowygbl
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36MM39LS©O 03WYdMES > dobo godmdfi3g30 WH5350JOOL  F3MMbsEMdOL FOBIBL ©J
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BoGo690M@0 330093900L 890092900 30 (3b9©YmRBL, ®MmI 030dwol sB0sBIdOL AsdmIf3g30
Q553500900L  339ObsMmdom s 9IMBHZOO0! DmyogMom F9gdmbggzsdo Jgladwrgdgeos
doz50fomm  ©30dwol  BodOHMBOL/GoMMBOL  goM339M  GgaMgbl [71-73]. ©®30dwol
13006OMDBOL  999d393°0™d0L 930w dgwo Lo J0MmMBSS: ) BOdGMDMWwO Jumgowol
©JAMO(309, B) oLO BIBsE33WGds SbEsfoMImddboo 3935@Mm3E0Ggdom (M939bgMo3E0s),
3) Powmgzsbo s60do@gdBHmbogol s 35L39sm0BsEool s©Eygbs [71]. 3063900 30MHMDdY,
5300OMHBMwo  1g3BHJOol  IAMIPIE0s, 8000935  FGAHOIWM3OMEHJsDYdoL FogH  Fomo
390059353980 [74]. ©30dwol B0dOMBOL BMYOGHDO MO (FoPIWOMI®, 3MSgbols
"300MOJLS©O  FoMOO  MHSMEIbMOOL o MMM J)395300M90)0  dMFIMIGOOM
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28



53GHMMOL BEGHOEPO W30S

9GHOMEMPO0MM0 B5gEGHMOMOL 50IMABHZMS s BMGdoMO 35Lvybol gBgMgds, Mo JOHmbozmewo
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5300OMHBMwo Jum3zowol IIMII300L d99gy dgLadEgdgeos 3GV GHMSJEHJOOL
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o3 dggbgds  ©30dol  ImOLHsbero  BodOHMbom/3oMmbom  3530906370L,  obobo
36¢03060MMo mgMs3ool 8909yo3 MBYO0sE LogmEbaobmgol Bsdodo Qo0 EgdgdOL
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353096()90do DAA-l 999339c0 6950090000 93MbsMdd©) ©d I3MObITMdOL
890002;

3. ©3000l gusl@ma®ogoom (TE) dgxslgdmo 03030l goddmbol  bsGolbol
06530300 8905690000 d9x8sL9ds DAA ©9:0890001 6593290bsegd ©30dwol 3o6H™mBom
5 MEoMMDM 353096390005

4. ©3000L gsbGMmaMeoxoom (TE) 998sLgdmwo  ©030dwol  53odOmMmbBol/3060mbBols
©065d030L d9sMgdomo Fgg3eligds 0b@gMxgOmbol d9d33390 @S obGHIOHBIOMbM
695009000 659390b5¢gd JOrMmbozmwo HCV 0bggdzoom 3530963 9030;

5. ©30dol  gamsb@maMogoom  (TE)  dgxobgdmeo  ©30deol  dmdLfolwero
1300OMDBOL/3060MmBoL MHYaMgbmsb sLME0MYOMWO BodEHmMmgdol 4oblsbL3M.;

6. HCV 5603060199¢00 09965300l 999003™a 396H0m©To 030dob garsb@my®onoom (TE)
©30d0ob B0dOMHBOL IMboEMMH0byol 3603369emdOL/J0BETGHMboMdOL 2oblisb®3MS
5 LObOLEOL LO3MBEHMMEM FgRsLYIOL M3EH0Ts MO 350l FgMBg3s.
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4. 33@930L dsbsergdo
4.1. 33@930L ©obs0bo, 33¢93500 BsOG®30L s 3sdmMogbgzol
300G 9M0omIgdo

JO™bo 3o HCV 0bg3gdi3000 35309639330 030dol gemsbidmy®ogoom (TE) 8gg3sligdmero
03090l JmOLFLYIEO BodOMDBOL/F0OMDBOL 0bsd03oBg DAA-U 99933900 ©9:50d9000
096M5300L5 s oo SVR-ob  a53agbols  dgLsbogers  d9356MBogm  33eng30lL
36Mm39JGHMIwo  MmdLYMZ530Io  ODs0bo.  33ag3s  BIGHIM@S  JoOVE-BEMby Mo
960MBE030  3935GHMEMA0OH0  3wobogzs ,3935L"° B9BsBY, MmIgoz C  39353H0G0bL
90d0bs300lL Lobgedfogm 36MaMmsds80 BsGMMOo 3530963 gd0l MoMm©abmdol dobgwpz0m
939460b sl od00 MoQ0m JgmMg 3OM350IOL FomBmoyqbl.

3393580 Boghom 03000l dm®Lfsleo godMmMBoL/3oMmMmBoL (BodMmbol F3 s F4
UGHOO0s 39EHO3000L 3¢sll0R03s300m) dmby HCV dmbm-0bgoio®gdmwo HMoslitrmwo
(dbogzo =18f) 3530963900,  MMIGdTs3 Jeobogs ,3935L° dmdstrongl 2015 Herols 28
33600w0sb 2016 ool 1 53G:0wsd©y. 3530963900 HBV 56 s03 3m-0bgqjgoom, w30dwols

©933396L0MOME0 30OMDOM, ¥30deoL 73MBI30MO LobXJOOL oM 339390 FoEdOM
33w935do 96  9Mm390m©b96; 33009306  2odmMoibzol  3Mo@GgMomdo  ogm  sl939
3935¢™G™MJLomo 8900035396390l dmbdo®mgds s ¥30deol BHMIB3EsbES30s. 2015 farol
28 53600¢005b 2016 erol 1 s3M0wsdg HCV 3mbBo@om®do s6Eolbgmwgdoo 3enobozsls
9mdsmms 4051 353096335, 350996 33cg30Lm30L goMmBs 400 35309630, MMIYWMYRBs3
HCV  56@ogommbmemo  939960bsgomds  odllgems  @s  83996bsermdol  d9dgmado
3™ 3900900 BOESE 25056 304 306s.

3530963 90b9 533063905 339 9dM© 360306090 93996065 MmdOL
QOO0 24 330600 2obTogeMd5d0. 30dol LobobEol obsdo 3ol glogslinders
A9MHYdMEs 030dol GEsliGMy®mox0s (TE) 93mMbsgomdols sfiygdsdg, 93wMmbogrmdols
QLOMGOOLSL s F3MMBITMBOL ILOYIEGOIOID 12 s 24 33065D9. 339N MDY
BoGo690M@ 030dol garslBMma®Monosly (TE) s 96@03009mlwmwo 0963008 sfygdsl
dme0ol doglodogrEo 396MH0Mm©O 9500y9bs Bod M39L.
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15390E0bM OLEHMMO09d0EIE FM3M39dME0 04bs F9dgao BMboiEgdgdo: 353096¢0L bdglo,
3b530, LbgMeol dsliol 0bgduo (BMI), 06530685300 Fogd00sbo 0sdg@ol s®lgdmdols s
5e3m3meol 39600 dmbdotmgool dgbobgd, HCV ®b63-ob 3mbigbd®szos 8399Mbswrmdols
5990599, HCV g9bm@E030, sbEHoz00mlmemmo ogmsdool (195080; 00969300l ©sfiygds0g
sbg39 139YdMPd 390mymdobo, 0OMIdMEOG0, S ), SLd),
39952003530 GHMBL3G3EH0IVY, BB BMLRIEIDY, LygMmM doOMmId0bO, seEdmdobo,
3695306060, BogmmsdmEmolm  bmMIswoHgdmwo  gsOomds (INR), FIB4 obogduo.
300390 259M3393900  BHOoMEYOIMEs  I3MMBowmdol  ©sfygdsdg 3 ™30L
3968530 d580. M9M5300L ILEOYGO0EID 12 3306059 439 3530966 obIgMEdoM
339YOMPS SE@), L@, MOMIdM30EH0 s FIB4 0bogdlo, bmeom 306mBoom 35309639030,
53539000, - LEGOPM BdOWOOHBOBO S seddobo.

SVR 800(99ms B50m35es 08 35309639030, 30bmbs3 oxgodlo®ms Lolberdo HCV ¢60-
ol 565g5bL5DM3MO 3MbEI6GME0s BEBH030HMLMEO 1gM300L EILOMEGdOED by
93069 12 33060L 999092,

5e3m3meol  Fo®mdo dmbdoMgds  G3olEgdM®S 9w 3Mm3mol  FoMdo  IMbTsMgdols o
50 3M3MEs3Mm300090gdol gLogsligdgwo 9., mdmmb BEbsMEHL - B30 emo
30mbgzs60l - AUDIT-ob (Alcohol Use Disorders Identification Test) dm3eg 3960booom (AUDIT
— C) [86]. 3530960 0003WgdMS 5 3M3MEOITMIOEIOINWO, M) SE3M3MOL FoMd
dmbdo6gdsls 5©0b0dbs3s 3000603580 IMTsHM3590g drre™ 9HO MZ30L 256353 MdT0.
33w930L 3OMEGHM3IMWO 93303900 0dbs 0b6x39d30M0 3someEmaool, dolols s
3000603960 08MbmEmyoob bydg3609MHM-365dEH 0320 396Gl gm03MMo 3mdolool doge
(LeOGHOG03sGHOL bmdgMo: 00006106).

42.  @odmO5GHMOHOIMmo dgom©gdo
4.2.1. HCV 6b3-0l Gom@gbmdmogo 3obLbsbmg®s

Lolbbedo HCV  ®B3-0ob 6omabmd®ogo gsblobrg®s bgdms 9s0oeda®dbmdosty
(69509O0 MOMOL) 300 gMHSBMWO XSF3MMO Mgoj30ool Igmmool - COBAS® TagMan®
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HCV Test, v.2 (Roche, 9390(3560005) 259mygqbgdom. 53 dgommoom HCV ®b3-ol Gosmpgbmdols

3oL 3905 B350 25 g/, brnwm ©9E9d3ool J39ws BrzsMo - 8 lig/ dey.

4.2.2. HCV 996m@0306gds

HCV  296m@030 obsBmgmgdmos 3060Lol  bE®dGmememo 296900L B6Mead9gbEgdols
dobgogom Versant HCV Genotype v2.0 LiPA (Innogenetics, 89wgo0s) 3ma3ggd@ol
3990mygbgd0m. 58 3m33gdEHol 8905a9bgwo 3650896090000 496MmEGH030L oYIbs bgds
LAHOMISHNOMo  ggbol  Mgaombgdol, 39Mdm, 240 bBmzwgmEGHoEol  BmIol 5’
305BHMBLEroMgdso 1dbol (5’UTR) s 270 6m3wgm@EHool Bmdol doMmgol (Core)
399mygabgdoom. 53  MBbgdol  533ox0zs300L  F99©gy  JowgdMmo 5330 3mbgdo
00000@0bBEI0s  B3gE0ow e  boGMmEgMEmbBIl  BEGHM03gdDBY, B3  335dwg3L
000MJMNo  296MmEH0308M30L  EsTobolsMYdGE MBI E  Fgbobgomdsl  LB®modol
Loa®dgbg.  296mBH03930L  0b6BHIM3MYBS300  bgds  A[omBMgdol  BMEOIMwdbY
QOYOHbMdOm.

4.2.3. FIB4 obggdio

FIB4 060gdlolb @slsmzmgems 30996930000 B39305H 530GIesls:

353096&0UL sbs30 X b (bg/0ew) / MOMIdMGoEO (X10%em) X sene® * (bg/B¢») [87].
d009d0mo Mol dobgzom  ©30dwol odMMbBol Lboddodol dgusligds bgdms
LGObIO GO 3slogosz000 [88].

FIB4 0bgduo < 1.45 - 0b63HgM369GH06mgds, Hmam s 030dol dm®bfolvmeo 30dOHmBoL 56
SOLYOMD;

FIB4 obgduo - 1.45 — 3.25 - 9996339390 8900930, MMIgerog boFoMMgdL gosdm{jagdsl
3 39MbsGH0Mwo JgmmEOom;

FIB4 obogdbo > 3.25 - 0b®GgM36H9BHomgds, Hmam®3 030dwwol dm®bfsbmeo (F3-F4

39393060 3¢0L0R035300M) BOdOMDO.
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4.3. 0bbGMMAgbEmEo 390mEgdo - ¥30deol gErsliBHMYMIROS

03000l B0dOMDBOL LGOS FIBEIOMPS ©30dWOL  GEELEMYMIBOOM  BOIBYMWO
33505@0L - 30dMMLISBOL godmygbgdom (BodMMb3sbo 502, Touch, gdmbgblo, 3sobo,
LonMobynm0). 399331935 GoMYdIMS dMmIFMgdwol 0blEMmIzool Msbsbdsc M sb XL
3958(m©om  [81], 259m33wg30LsL 353096GH0 00YMmBIdMEs MBIM BEYMI>MGMOSTO.
®30dob LobobiEob dsbz9b909co (LSM) 3519gdm©s mxBoE0smMo GHM9boMmgdwwo mGmo
M3965GHMO0oL d096M. 30dwol gesbBmyMoz00lL (TE) 9900930 35000 0m3egdMmOs
99000030 3003 9M0F9d0L  ©93d994MBoEgdol  Fgdmbggzsdo: (1) boyew  IzoMg SO
35¢0QYMO0  25HMIZz0L 99ga0, (2) FoMTo@gdemdol 0bwgduo =60%, (3) gobmdgzol
99093906 oL (335¢0905Mds  (339MGHOWMSTMOOLO 4906930l os3sbmbo - IQR)
Lodmom dggaolL 30%-bg bogargdo [81].

900900 39920 93930600l 3sboxzolzsgool  dobgwozom  ©30dwol  BodOHMBOL
U35090056 F999gAb06M5© 3:MMHg0MHYd.:

LSM <7.0 335 - godembol FO-F1 bgsos

7.1-8.5 335 — 30dMHMBoL F1-F2 LEoos

8.6-9.5 335 — 30dOHMBOL F2 LGoEos

9.6-12.5 335 — godMMBOL F3 LEHowos

12.6-14.5 335 — 3odO»MBob F3-F4 LiBoos

LSM >14.5 335 — 3006 ™mBob F4 b¢owos [89].

4.4. 1593996M65¢0m (9503900

33w935d0 B 35300690l HCV 56303060 vmeo 09969300 @Eo®mgdmosm C
3935303H0L gwodobszool Labgwdfonm 3MMMmdol BsMAWwgddo. Bsd3M@boswm bdgdgdo
d960Bgmwo 0dbs 93mMbsero 9Jodgdol o9 bozombscmMo 3OHMmEMm3m@ol msbsbds [90]
060003005 MMHO© PMO0MIME0 35:30963H0LMZ0L Bb3sILBZS 360603MM0 356589E GO,
HCV  296m@030L, ©30demol  @sB0sbgdol  boddodol,  §o@bemdo  Bo@oMgdmero
3bE0g300Lemo  §39Obsemdol  dobgzom.  godmyggbgdemo  0dbs  0bEHIOBOMbOL

39933900 ©5 06GHIOBIOMBOLAD M930LGBIO  0g7009d0. 0bEHIORIO™MbOL 89d339w
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9:300L HoBMmo 96 39300MgdEo 0bEIORIMMbOL (3930w0MgdMwo 06EgMRgOM™bO
5e®35-25 180 839/3306580 56 39200006900 063 JOHRIOMbO sex35-20 1.5 932/33/3306580),
LeRMbdmz00oL (400 33/Mgdo) s Godsz30m0bol (1000/1200 dp/®gdo) 3mddobszos 12
330600l 3563530 Mmdsdo, bmem  0b@GgMOBIOMboLAD  Mogol@sero  ®gs0d9d0  0gm:
LeBMLdY3060L (400 dp/EMYT0) S HOdz30MObOL (1000/1200 d/©®9do) 3mdd0bszos 12, 20
56 24 33060l gob63s3wmd580; 3563mbo (Lmgmbdwygo®o 400 dy ©s wgodsbgomo 90 Ty
/©©gdo - goduLoMgRdMo  3MIBObs300)  M0dS30M0bmsb  (1000/12000y/gdo) o6
0053060060L 456M9dg 12 56 24 33060L 9ob3ogErmdsdo. BsFoMHmgdol dgdmbggzsdo,
393000900 06E9Mx39MHMboL s M0d53060060L EMBOL 3MMgd305 bEgdms 3379Mbswo
9Jodob 80g® bo30MbseMo s LEYOHMSTMMOLM Q50 S069dOL Msbsbdo (2, 77].
50L5B0dBs300, BT C 39353H0G0L gerodobszool Lobgwdfionm 3MMGToL BoMAwgddo HCV
dgmeg s Igbodg ggbmBH030m 0bxoEoMIdME 35309639030  MmBO0IWIMHS©  0gbs
9309960900 s 499Mm0g4gbgdms 3560H3mbol (LmBmbdyzomo 400 3p/wwgodsbzo®o 90
39 /09d0) s G0ds30600boL (1000/1200 dp/0gdo) 3m3d0bs3os.

45.  ULEHOGHOLE03MMO sBsewoBo

3063950 259MBO350  BOBEJOMPS bEH0300HMBMO MYMHI300L IO IGdOEIE 24
33065%7, ®mamO3: (1) LSM-ob 990005656 9993060905 Lafyol 9920056 9905690000 s (2)
LSM-ob by 93069 20%-00 9993060905 Lofyob 890093096 90969000. ©30dol Lobol@ol
b 93069 20%-000 9033060905 Bs0mMZos 3wobolzm®o 3609369crmdol (330 gds,
3065056 0ol 5390090l LogMMITMOOLM 331939030  IBOJLOMGIMWO  0bGHGS s
06@9m™dYM3530W0 35605309008 0S35DMBL [91-94].

093930  (339IO0L  25dmUsliobo  30ygbgdom  890sbsl s  IQR-L,  bmeom
39093MO0M0  (33¢0JO0LmM3Z0L - SBLMEGHMEG  MoEblgdlbs s 3O™mEbEww
95639690c09dL.  Mfy39@0 (3300l FLoEIMGOWI©  odm3094gbgm Mo 3Mmdumbols
60360560 Gobagd0L FHgbGo (Mann-Whitney Wilcoxon signed-rank test), bmeom 3s@gammomero
(33¢50900LM30L - 30MLMBOL (Pearson) x2 56 godg®ol (Fisher) Lo GgbEo. LSM-ol >20%-
00 399306905Lmsb  SbMEoMgdMNmo  BOJBHMOGOOL  AsTMBOgwgbs  BoBIM®S
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3035005300 M9aMqbo0Io  b5E0B0o;  Lodmwmem  dmEgwol  dgloddbgro
258my9bgdmwo 0dbs (33sgd0lL JoBbmdGOz0 TgMbgzoL LEMSEga0s [95]. (33eogdOL
d9LsMBg350 30 s0gdMwo odbs P Loowg - 0.10. 33esgdo, MHMIgems P ooy
50995390m@s 0.10-, BLOIIMES, HMYMOF 350693900 (3305 JI0. (33EEYOO - S1S30
5 bofyobo LSM — a58my9bqdemo 0gbs Lodmermm dmgerdo. 9909900 Ho@dmygbowos
356L9d0L M9bsGFsOMdO® (OR), 95%-0560 Lo®fdmbMgdol 0bEHIM35¢om (CI). P boog <
0.05 8030Pbogom LEsEHOLEH03MMS© Lse{Imbme.

UEAOGHOLEHO0ZNOO 565¢ODO FobbMO309es FOIMAEMSAs SAS dgdgzgmdom (SAS Institute Inc.,
Cary, NC, USA).
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5. 33wg30b 8)@)agdo

3060500 Lsfgolio Fsbslosmgdengdo

33193580 BsMr07)00 3530963900l (N=304) Lo oM 51530 0gm 49 g0 (43-55), Jomsb 268
(88.2%) ogm 8sdG:md0m0 Lgqlol. 33¢935d0 BsMwo 35309563GH700L doMomso Lsfyobo
doboliosmgdegdo ImEgdmeos sbMowro N2-do.

gbMoo 2. 33emg3580 Bs®ommeo 353096300l doMmomso Lsfigolio dsbsliosmgdegdo

(n=304)
P390 B350 dgosbs, (IQR)
5b530, Hgero 49 (43 -55)
BMI 27.1 (25.3 - 29.3)
LogioHCV 63 (bg/de) 5.72 (4.9 - 6.25)
390memd0obo (p/e) (bm®ds: 12 — 18) 155 (14.4 - 16.3)
0OHMIdM30E0 (X10%¢0) (bm&ds: 150 — 450) 160.5 (125 — 196.8)
5@ (960/a) (bmEds <42) 86.1 (58.3 — 147)
3L (960/) (beads < 37) 64 (43.1 -98.2)
3995303530 EMbL393EH0IBY (9M0/w) (bem@ds: 5 — 66) 78 (47.2-132.4)
AMB9 BMLGsGHIBs (9O0/w) (Bea®ds: 35-129) 90.3 (72.4 - 110.5)
LogMM BOE0MHd0bO (830MmE/¢0) (bmMTs <18.8) 11.8 (8.3 -16.5)
5¢003060 (/) (bea™ds: 40 — 60) 43.9 (40.4 — 46.4)
3609530b0bo (830men/¢0) (bm&ds <120) 51.8 (41.9 - 62.9)
INR (6cmds: 0.9 — 1.35) 1.1(1-1.2)
FIB4 2.1(1.5-3.2)
LSM (339) 16.9 (11.8 -27.7)
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HCV 56@¢03060mmo ogodool ©sygdsdog LSM 996ygmd@s 9.6 335-sb 72.0 335-0¢09,
bmeom 9900065 99op9bs 16.9 335-b (11.8 — 27.7). Lsfigolo LSM-ols dobggom 33wg35d0
Boomeo  3530963H900L  32.2%-1 (n=98) 3Jmbs ©30dwol BodGMDBOL F3 ULEswos
39393060L 3¢0L0g035300m, 11.2%-b (n=34) - F3-F4, bmwm 56.6%-b (n=172) - F4 L&owos
(30O™DBO).

3530963900l 46.7% (n=142) 0bgo30Mgdwo ogm HCV 306390 29bm@Eodom, 16.5% (n=50)
- HCV 9gm6g g9bm@odom, b - 36.8% (n=112) - HCV 99L599 396m@GHo300m.

33193530 Bs®omemo 304 353096306 153-U (50.3%) HCV 56¢0306099w9cm0 0g6s30s
BomBHo®@d 393000900 0b@gMx3gHmbol, 00530600606 ©s LmBMmLdmzocdol 12
330600560 Mg50000m, 84-b (27.6%) - LOBMLBLZ0MOL s MOBIZ30MObOL 3mIdobsgoom 12, 20
36 24 33060L 456053¢0mdsd0, beagom 67-U (22.1%) - LeRMLBWMZ0M0L S Y0330
530400930 300330653000 12 56 24 330600 go63o3wMdSTo MH0d306MH0b0m 56 Job Fotndy.
bLORMLBMZ0MOL s MOBdSZ30M060L 3m3d0bsEOSL 7 (2.3%) 35309630 009ds 12 33060l
39685300mdsd0, 18 (5.9%) 353096@0 - 20 33060L 2560530Md580, bmerm 59 (19.4%) 353096@0
- 24 330600 25605300 3580. LErBMLBOMZ0MOL s WIEO3LZ0MOL 12 33060056 30830630
0053060060L 496989 0090 - 41 (13.5%) 353096¢0, bmwm G0d306006mb ghms - 14
(4.6%) 35309630. LOGMLOMZ0MH0L S WIEO3sL30MOL 24 33060056  33d0bSEOSL
0053060060 go69dg 009gds - 8 (2.6%) 35:3096@0, beagm M0ds30MHObMb gPmo - 4 (1.3%)

353096¢0.

HCV 56¢03065me0 00965300L 359mbsgangdo

33193530 Bs®oemo 304 353096¢0©s6 SVR dowfgmwo odbs 257 (84.5%) dsomgsbdo. SVR
dogdmo  0dbs  0bGHgmxgdmbols  99d;339co  Mgg00000  Bsd3m@borgd 137 (89.5%),
LEORMLBIMZ0M0L s MHOd30M060L  3MmTd0bs300m  6593MMbsegd 54  (64.3%) Qo
LOBMBOM3060L s WY035L30600L 3Fd0BS3000 (M0BIZ30MBOM b HOBSZ0MOBOL 4569TY)
6593790b5¢0gd 66 (98.5%) 353096¢3)d0. SVR y39wsbg bdodo ogm HCV 89Lsdg g9bm@GHo3om

065303060909 90d0o (SVR - 94.6%) 5 s5b@mgdom gembso®o LobdoMom sxzodloMEs
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HCV 3o639wo (SVR - 78.9%) s dgmég (SVR - 78.0%) 296m@EH030m 0bg30306Mm90w9egddo.
306LMEMA0OH0 3563906905 Fowfgmeo 0dbs dgcmdomo Lidglob 353096EHq00L 83.3%-
do (30/36), bmm s3G@d0m0 Bqgbol 3530963 gdol - 84.7%-do (237/268) (p=0.832). 0d
3530969030, MHMIgems Lsfyobo LSM bszemgdo ogym 14.5 335-Bg, SVR @ogojbots 122
(92.4%) 9980bg935d0, borerm 00 30MMoysb, HMIgems Lofyolbo LSM s0gds@gdms 14.5 335-
b (30OMmD0o), SVR domfigmeo 0dbs 135 (78.5%) domasbdo (p = 0.001).

oMo HCV 99Lsdg 29bm@030b, LmamlidgzoMolb s wgoodsligo®ol 899339wo Mg:g0800m
9390bowmdol s 145 335-Bg bogargdo ULsfyobo LSM-Us, SVR-ob  dowfg3sL0mab
SbME0MYOMWO BoJBHMOIO0 0ym 51939 353096G0L SboWPsBOEs SBs30, 83MMbsEIMBOL
509995009 &G BOLRIGHIDBIL S B0WOOHBdOBOL B0, brgrm seddobols dowswo
95b396909eo (sbMogo 3).

3bM0oo 3. 336093580 Bs®ME0o 3530963900l F0MOMsO Lsfigolo Bobsliosmgdegdo SVR-
ol LAosEGMLoL dobgz00.

3393530
BsGormero

353096900  353096@gd0

SVR-om» SVR-ol

5 35309630
833Q2n=38 4)8 O (n=257) 350939 (n=47)

3sbslosMYdgEo

3330, Fgeo (8906, IQR) 49 (43 -55) 48 (43 —54) 52 (46 —59) 0.03

33300 3350980, 1 (%)

Ldglo
8506d0mM0 268 (88.2) 227 (84.7) 41 (15.4) 0.83
8)EOMdOMO 36 (11.8) 30 (83.3) 6 (16.7)

5¢0303meols F5GHd0 derbdsMgds

565 281 (92.4) 237 (84.3) 44 (15.7) 0.99
P 23 (7.6) 20 (87.0) 3 (13.0)
BMI
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0MHM3dM30EJOOL M5Mm©Gbmds

>150X10%qo

179 (58.9)

157 (87.7)

22 (12.3)

0.07

<28 178 (58.6) 153 (86.0) 25 (14.0) 0.42
.28 126 (41.4) 104 (82.5) 22 (17.5)
56 264 (86.8) 227 (86.0) 37 (14.0) 0.07
30 40 (13.2) 30 (75.0) 10 (25.0)

< 150X10%/c

125 (41.1)

100 (80.0)

25 (20.0)

)
< 100 g6or/qw 178 (58.6) 153 (86.0) | 25 (14.0) 0.42
- 100 gGov/e 126 (41.4) 104 (825) | 22(17.5)
150 g6 280 (92.1) 241 (86.1) 39 (13.9) 0.01
- 150 g6ov/eo 24 (7.9) 16 (66.7) 8 (33.3)
< 18.8 833me/cv 246 (80.9) 215 (87.4) 31 (12.6) 0.005
Il 350 58 (19.1) 42 (72.4) 16 (27.6)
Rl 286 (94.1) 245 (85.7) | 41 (14.3) 0.03
<35 g/ 18 (5.9) 12 (66.7) 6 (33.3)

289 (95.1)

244 (84.4)

45 (15.6)

0.99

HCV 396m@ 030

15 (4.9)

13 (86.7)

2 (13.3)
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<14.5 335

132 (43.4)

122 (92.4)

10 (7.6)

1 142 (46.7) 112 (78.9) 30 (21.1) 0.001
2 50 (16.5) 39 (78.0) 11 (22.0)
3 112 (36.8) 106 (94.6) 6 (5.4)

Lsfgobo LSM

0.009

>14.5 335

172 (56.6)

135 (78.5)

37 (21.5)

sb@ogomHmlimmo Mg:000

SOF/PEG/RBV 153 (50.3) 137 (89.5) 16 (10.5) <0.001
SOF/RBV 84 (27.6) 54 (64.3) 30 (35.7)
SOF/LDV+RBV 67 (22.1) 66 (98.5) 1(1.5)

LSM-ob 899306905

03090l LOboLEBHOL (330Mds BSLEYOIMEs EOMOL J9dgy Tmbs3zgmMgdL dmMob: (1)
3b6E03060o  33MMbsXMdOL  ©I)Ygds0g s 839MBIMdOL  EILMMEgdOLSL, (2)
93996650 Mmd0L ILEOVIEGBIOLIL S IO GOOEIB 12 33060L 939, (3) I3OBIMdOL
QLMWL 12 s 24 330605Dg. LSM-0l 9900065 0965300l sfygdedqyg, mgMadools
QOLOME9d0LAL O ILOWGO0EIL 12 s 24 3306059 0ym, Fgbsdsdobo, 16.9 (11.8 —27.7)
339, 13.9 (9.6 — 21.3) 335, 12.1 (8.5 -21.3) 335 05 11.9 (8.2 —20.9) 335 (00530535 5).

LAOGOLEH0IMOE LoMFIMBEM goblbgsggds 0dbs owgdreo Lsfiyol (16.9 335) s Lodme MM
(11.9 335) LSM-ol 09065 dmGol oygm (p<0.0001). Lsdmwmmn LSM-ob  99@05bs
LAOGOLEH0IMME LoMHIMbm© F30MEIdMES Lsfyobo LSM-ol 390s65bmsb dgsmgdom
53M)30093O©  353096G0L  Ldqglols, BMI-obs, s¢3m3meols FoMdo  dmbdotmgdobs,
35d60560  ©0539EHOL  3OLGdMdOLS, Lofgobo  sEGH-0, GHMGI BMLRGHIBoOL o
0OMIdM30GH0Ls, 939 LSM-ob bsfgobo 35B39690c0ls, s6E0300Wlwmwo 8390bsermdol
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0950906 (06¢9OHBgO™bOL 9033390 96 06EIORIOMBOLYSD  M930LBIE0) o
bobgaMderozmdobs.

050505 5. 33493530 Bs®MmYeo 3530963Hgd0l LSM 33¢mg30L 3g60omeob gs6853¢mdsdo

80
70
60

3
&) 50
S 40
7
= 30
- HE O =
0]
93990bsmdsd©g 831?:60@01631)[) 12 33069 24 33060
@bOIgdobs EOT-0s6 EOT-0s6
(EOT)
9900969 16.9 13.9 12.1 11.9

d9bod3bs: Berez-Uigdgdol Bgws ©s Jagms 3009980 sbsbsglb IQR-U, 3m6G0bmbBdsareyiho bsbo Benm-liglgdsdo
830839698 890563b, bergmer 396H025¢vk0 bsbgdo Job 300998bg - 0bodsereyi s dsgliodserats
%90J898b.

dgmég dbMogz, LSM 8609369wm3bs 9933060 dbmmwm 08 35309639000, G0mdergddos
900900 0gbs SVR; bmgwm 08 35309639030, G®mdmgddos 3060mLmemaowmo 356vbo 396
0465 doofigeo LSM-ob bsfigolo s Lodmenmm 89092900 bEo@obE 0300 Lo®HIMbme s6
296Lbg930gdMs (FbGowoO 4).
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gb®oeo 4.

LSM-ols 99¢00565 93m6b5¢0md3d0g 05 33:9M65¢nmdol slidv)emgdosb 24 330605

dobolosmgdEgdo

Lofigolbo LSM (335)

LSM
93Mbsemdols

QLM IO06
24 330659 (339)

3¢ 3m3meols 356030 dmbdsMgds

NON

QO5H

<28

bsfgolio semed)
<100 g0/

>100 960/

L5y, OMIdMFOGOL Mom©b.

<150X10%c

> 150X10%/c»

281

16.1 (11.8 - 26.6)

11.6 (7.9 - 20.9)

dsddmdomo | 268 | 16.6 (11.8 —27.7) 11.9 (8.3-20.9) <0.001
dgomOmdomo | 36 | 17.5(13.3-28.7) 11.9 (6.8 —22.0) <0.001
565 | 264 | 15.6 (11.8 -26.7) 11.4 (7.9 - 20.0) <0.001

©osb | 40 |21.1(14.3-35.3) 15.5(10.2-27.2) | <0.001

<0.001

178

245 (12.0 - 36.3)

17 (11.8 - 27.7)

14.3 (9.1 - 32.2)

11.5 (8.1 — 20.9)

<0.001

<0.001

126

178

16.2 (11.8 - 27.7)

15.1 (11.3-27.7)

12.1 (8.3 -21.1)

11.9 (7.8 - 19.9)

<0.001

<0.001

126

125

17.3 (12.3 - 28)

23.6 (16.1 - 36.3)

11.9 (8.5 - 26.2)

17.4 (11.9 - 28.3)

<0.001

<0.001

179

13.6 (10.9 - 19.3)

9.1 (7.0 - 14.1)

<0.001
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LsPgoLo BBg BLGBsEHBS

<150 géon/eo | 280 | 15.4 (11.8-26.2) 11.1(7.9-19.3) | <0.001
2150 g®o/e | 24 | 36.9 (21.8 — 49.3) 26.1 (14.2-39.0) | <0.001
bsfgobo LSM
9.6-125335| 98 |10.8(9.9-11.8) 7.7 (6.2 - 9.0) <0.001
12.6-145 335 | 34 |14.0 (13.6-14.3) 8.7 (6.7-11.5) <0.001
5145 335 | 172 | 25.9 (19.2-36.1) 19.1 (12.7 - 30.4) | <0.001
0bGaO8aOMboL 8386300 | 153 | 16 (12 - 25.7) 109 (8.6-19.2) | <0.001
0bHIORIOMBALI0 (|57 | 175 (11.6—32.8) 121 (7.8-22.7) | <0.001

0530UvBOE0
33196MbsemdolL bobyMdgogmds

12 33065 | 215 | 14.4 (11.4 - 24.3) 10.4 (7.7-17.8) | <0.001

<0.001

22.5 (14.5 - 35) 14.8 (9.0 - 27.8)

>12 33065 | 89

©osb | 257 | 15 (11.6 — 24.3) 10.7 (7.7 - 16.5) | <0.001

s6s | 47 | 30.6 (18 - 40.9) 27.4(19.2-37.4) | 0.27

o3 d99bgds LSM-ol 899930609058 0®molb (35¢0399e 3mbs339009030, LGHoGobEGH03MMo©
BoGHIMbm  goblbgeggds @sxzodloMEs d3MMHBsEMdOL Y00y @S WILEWYYBOLSL
BoGo®9dmeo  33¢093900L  990990L  dmEol; 91939 9gMs300L  ILOEGIOLIL o

QLMWL 12 330608 999y BoBoMmgdo 33¢0g30L 99agdL dm®ol (p<0.001).
365L5MHIMbM goblibgogzgds odmgwobes HCV 8390bscrmdols olitrmwmgdosb 12 s 24

33065%g d009dwo LSM-ol 9900565l dméob (p = 0.7).

LSM-0U L@s@&obGHo3o96mo© Bo®dmbm d9d;3060905 sbmEoMgdeo ogm, MHmam®a s©0360dbgm,
SVR-5b 9, 515939, Lofigol domaogn (> 14.5 335) LoboLEGLMD (EOIAEMSTS 6 S 7).
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0530335 6. 33693530 BsGMMEO 3530963900l LSM 330930l 3gMomeol gs6ds3enmdsdo

SVR-0b b¢s@mbol dobggzom

80

70

60

50

40

LSM (339)

30

20

10

09000065

B 353096980 SVR-0m (n=257)
B 35509609900 SVR-0b 256989 (n=47)

836O6sm- 9379665 mdOoL 12 3306 24 33060
(eiesy) ©3LOE@YdoLab (EOT) EOT-6 EOT-s6
15.0 30.6 13.1 209 11.5 243 10.4 27.4

9608365: Berm3-liglgdol Bgos s Jags 30@980 sbsbsgl IQR-U, 3mBodmbAsaIGo bsbo Bermz-liggdsdo
330839698 8900565b, beagmer 396GH025¢2950 bs Bgbo Bob 3098y - Fobolsereys s Asgbodsarryts

d9c098980.
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053M335 7. 33¢093530 BsGmmwo 3530963900l LSM 33¢mg30L 39G0m@ols 356353¢mdsdo
LobolioL Lsfgolo dsh39b6gdenols dobgpz0m

80 B 3530963990 Laffyolbo LSM-om > 14.5 335 (n=172)
353096g%0 ULsfigobo LSM-om < 14.5 335 (n=132)
70
60
__ 50
[l
”
2 40 -
E 30
hE
— |
10 ===  e—
0]
939065 MdIY 93996065 mdob 12 3306 24 33065
@LEYE9doLL FOT-c0s6 EOT-q0sb
(EOT
dgosbs 259 11.6 20.3 9.3 19.8 8.1 19.1 7.9

9b036s: demne3-Uiglgdolb bgws s Jags 3009900 sbsbsgl IQR-U, 360bmbBseroymo bsbo Benmz-lglgdsdo
3830639698 Ggco0565b, beagmne 39(5035¢7360 bsbgdo ol 30998 - F0bodseney s dsgfbodsereyt
F909898b.

00 35309639080, ®MmIwgddoi domhgmwo 0dbs SVR, LSM-0l 990065 8360bs¢rmdsdg oym
15.0 (11.6 — 24.3) 335, beagom 339960650l LM GO0EIb 24 3306059 - 10.4 (7.7 — 16.5)
335 (p<0.001). 353096 s 59 xamxdo LSM-ob 9993060900l 990065 932960bsermdsdog o
93996065 Mmd0l  ILEOIEGdOLSL Fogdme F99AgdL dmeol ogm 2.1 (0.9 — 4.9) 33,
93996065 Mmd0L  EalOEGBOLIL s ILOWWGdOEID 12 330059 FoMgdme F9wgagdL
dmeol - 1.9 (0.8 — 3.2) 335, beogwem 9316Bsmdol oG gd0sd 12 ©s 24 3306059
90090 99093908 dmeob - 0.2 (-0.1 — 0.9) 335. LSM ULEGoGobGolzmdo Ls®(dmbmo
d30MYOMEs COMOL bydogg 8mbszzgmdo (p<0.0001) s F9d306900L 905653 Lafyol o
LodmeEmm 35839693 qdL ImEoL 4.7 (2.8 — 8.0) 335 995000bs.
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653 999bgds 353096(3)gdL, MmAwwgddoi SVR 396 0dbs domfgmeo, LSM Lo@obdolzmnéso
LoGIMbme 999306005 59 X 29R3doi I39ObsMdOL ILOYIEGdOLMZ0L; 53 3gMHM©OLM30L
Lofgols 35B396989wmsb Fgotmgdomm LSM-ol Lbgomdols dgosbsd 7.4 (2.0 — 11.9) 33
99509065 (p<0.001), MB35 Gsxbol 3909y 03000l LobobEg 3303 20BIMS,
330930l 3900659 3379MbseMdOL EsLOWYEGBdOLIL S ILEOIWYOOEE 12 330659
BoBoM9gdwo 330930l 999agol dm®ol -3.7 (-6.5 - (-1)) 335, boerm d379OHbsMmdOL
LOMWGO06 12 S 24 330659 BoBMGdME0 33¢0g30L F99gdL dmMol -1.8 (-4.9 - (-
0.2)) 335 895009065. Lofigolo s Lodmemm 330930l d9gag0L Imeol LSM-ol 99930609d0l
990965 0.2 (-1.5 = 4.0) 335 ogoduotms (p=0.111). 9379MbsMdOL EILEOWWYdOEIE 24
330600l 99909y LSM-ob 0go0sbs (27.4 335) 09600369cmgbo o6  sblbgs39dMm©s
9379606500 d59¢9 (30.6 335) ogdMo 85B39693 ol (p=0.27).

©30dcol  Lobobdg BEIGHOLEGH03MM©  LsMfdmbmo J3oMEYdms  Lofigolbo LSM-g56
©59M)30009dWs©, 0d3d 08 Tgdmbggzsdo, ov) LSM  939960bsermdol  ©sfiygdsdg
509953H90ms 14.5 335-U, gl F99306M9ds 0ym MRM® 933900600. 396mIME, 53 3530959030
Lofyolo LSM-ol 99000565 ogm 25.9 (19.1 — 35.9) 339, beaenm 83996065c0md0b alitrmemgdosb
24 33065%g - 19.1 (12.7 - 30.2) 335 (p < 0.0001) (00536505 7).

LSM-0b Lo6{dmbm 9993060905 ©530dB0M©s 96EH03060MLIEo 1geMs300L bodogg Mgg0dom
(1. 393006900 0bEHgMx39gOMbO, LRMLBM306MH0 s M0d53060060, 2. LRMLBMZ0M0
0053060060 12, 20 56 24 33065, 3. LEBMLIM30M0 S WgEO3sB30600 12 56 24 33069
600530600600 96 M0d530Mm060L  gocgdg) 6593MBsgd 3530963900  (OorEsds  8).
50bsb0dbsg0s, MmA  LobolLEol 8gdgocmgdol  dbGOg, 0b6BHIOFIOMbOL 993390  ©d
06@9Mx39OMboLAL  MogolRs M970dgdL  FmMoL  LEOFIMBM  Aoblbgsgzgds oG
5530JL0MGOIMWS. LEOHIMBM goblibgzsgzgds godmzwobs Fbmwme d9dgy ™ G970l
Gmeol: (1) LegMLBdMZ0M0 s WYE03sL30600 MOBd30600b00 56 ol gomgdyg (89daoMmgdols
090005065 - 4.7 335, IQR: 2.9 — 8.0 335) s (2) LEIFMLBMYZ0OOL s MOBI30M060L 303d0bs300
(899306900l 990565 - 3.4 335, IQR: 0.6 — 7.5 335). LoObEIOGLMS 0L BB, MM SOEFIO™
35309630, MMIgwo3z 00gdS  LEBMBBMZ0OOL s  YEO3LZ0MOL  3MIBObS305L
0053060060 96 Tob  go6gdg, ULofiyol 95B396909w b  FgsMgdom  839MBscrmdOl
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©OLOMWYO0ED 24 330605B7 ©30dwol LoboLEOL Bs@Yds 56 EsR0JLOMGOIES. Lofyols
090920056  89omgdom  LSM-ob  Lodmmm  95B39690¢00l  BO©s  ©sx0JlLoMms
393000900 06GgORgOMbOL, Lmxzmbdmzo®ol ©s M0d5300060L  303d0bsgoom
65936OBsegd 353096GMs 10.5%-80 (16/153), beem bLemRMmbdM306MH0L s HOds30M0bOL
30300653000 659319690 35309bF s - 21.4%-00 (18/84). 19935 6@ 500b0dBMU, HMA
39000b303505 M3 qgLMdST0 BOS 0ym 0b0TseMO s FodOMBOL BEowool Jgi33esls

(3999969L9dsL) 56 0§393005.

©053M505 8. 33¢93590 BsGIYE0 353096¢3gdol LSM 33¢m930L 396M0mol 396353¢mdsdo
36303060l 39M3300L Mg710dol Jobgzom

80

70

60

50

40

30

: ElgElpnm

LSM (335)

03996065¢rMdsd©Y 93990bsemdol 12 33060 24 33065
3LEONEGIOLLL EOT-qs6 EOT-qs6
(EOT)

01000565 16.0 205 125 140 173 115 122 143 92 100 138 9.6

M PEG-IFN/SOF/RBV (n=153) T soF/RrBV (n=84) W SOF/LDV+RBV (n=67)

3960336s: Beweaz-Uggdol Bgws s Jags 3009980 sbsbsglb IQR-U, 3m6G0bmbdsareyio bsbo 8ene-liglgdsdo
830639698 G9c00565b, beagne 29(35035¢v«3(0 bsbgo ol 3009987 - Fobodserey s dsgfbodsgreyt
d9c09898b.
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3905 SVR-U, ©30d¢0ol Lsfilgolo LobobEob s 96303060 096ms300L Mg 0300,
39935b9090 0dbs sliggg bLbgs Bogd@MmMgdol 3o3wgbs LSM-ol 8993306985%9. 9b B35dGHm®m9d0s:
353096¢)0L bdglo, BMI, s¢03m3meols Fo6do dmbds®nds, 8sd60sbo o0sdg@ol s0LYdmdy,
93996065 ™d0L ©5)Yg099g OHMIIM30GHJOOL MOMIbMBY, SEE-U, BB BOLRBIEGHIDI,
L59OMNM BOWOMHBOBOL, 5¢dobol, INR-0 99092900, HCV 396m3H030. 58 359@ 690056
dbmn  353096¢0L  bdgbo  8mddggds  LAHIGOLEG03MNMO©  LEOHINBMLML
dosbermgdmws LSM-ob 999:3060905%9. 390dmo, LSM-ob 899306900b 99000565 Joengddo
0y 6.2 (3.7 = 8.0) 335, bmewm 3539080 - 4.0 (1.8 =7.9) 335 (p = 0.06). 56396000 Bb3s BodGHme0
®30dob Loboli@ol 99930609359 LBSEHOLE03IMs© LsfEMbm 56 Bcmddg9gd©s.

©30dol  0dOMDBOL  bGHSOgdolL dobgz00  bseoBds 43063965, ®MI  dg@sz0M0b
3oll0g03530000  BodOMDBoL F4  LEsool dJmbg 3530963 oo  56.6%-sb
93996650Mmd0L ILEOVIW GO0 24 33005%g 36.5%-00g 999300 (p < 0.0001), ZodOHMBOL
F3-F4 LEosoolb dgmbg 353096390l Mromegbmds 3608369wmabo 96 dgggwrows (11.2%
390009000  9.5%-06, p=0.6), bmnwwm RodOMDBOL F3 LGHsool dJmbg 3s3ogb@oms
509bMds 360d369wmgbs 903060 (32.2%-056 16.8%-0009, p < 0.0001) (©0s36535 9).
Lodmmm, 304 353096306 839ObsMdOL EILOMEGd0EIE 24 330605Bg 30Ol
1300MHMDBoL LEsOos < F3-Bg sgodbotms 113 (37.2%) dsmgsbdo.
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0536595 9. ©30d¢ol BodOMBOL LEBIOYOOL Zsbsfoamgds 33emg3zol 3gHomedo

100%

90% +— — e — —

80% +— — 372 365
70% 1 566
i F4

60% T 10.2 9.5

F3-F4
>0% mF3
40% mF2

mF1-F2
30%

W FO-F1

20%

10%

0%

93996MboermdsdY 93996Mbsermdol 12 33065 EOT-0ob 24 33065 EOT-00b
OLEOYIdOLSL

MROHM ©YGHIMOO0 5bsoBom, 98 353095306, HMIgums Lsfigolo LSM dgeygmds 9.6
339-0056 12.5 335-0009 (30d3OMBoL F3 LEoos 89@s30600m), 337960bs¢0mdol olitvegdosb
24 33065%7 41-b (41.8%) 3Jmbgs LSM < 7.0 335 (30dMmbob FO-F1 LEsos dg@egotmom), 40-
b (40.8%) — LSM — 7.1 — 9.5 335 (8006H™mBobL F1-F2 6 F2 Lgoos dg@sgzo@om), 13 (13.3%)
35309630 LSM s0Bs 9.6 — 12.5 335 ©©0035Dmbd0 (50dOHMmBoL F3 Lgoos d9@e3060H0m),
boeom 4 (4.1%) 353095330 ©o80JLOMES 45MgLgds S W30deol Lobolidg 5©0gdoEHIOMPS
12.5 335-b (80dOMBoL F3-F4 56 F4 L¢oos 39¢)93000m) (006035 10). 50bsbodbsgos, ™A
09 81 3530963096, GMIgms w30dwol Lobolidg 83MbsEMdOL EILGMMEgdoELE 24
33065%B9 0gm 9.6 335-B9 6530900, 80-do (98.8%) domfgmero 0dbs SVR; bmerm ¢33e0ge0 56
9t35&9do LSM-ob 3gmbg 17 3530963056 5-80 (29.4%) sgodbotMs Ggwsglo.

51



53G™M0L BLEGHOWO HB3LI0S

0536595 10. M30d@ol BodOHMDBOL LEGHsE0gdol 33wogdgdo HCV sb@ogotmnmlmero
93996M65¢0mdol 999y

100
90
80
70
60
50
40
30
20
10

62.2 —

13.3 —

F3 F3-F4 Fa4
EmFO-F1 mF1-F2 mF2 mF3 mF3-F4 " F4

34 353096306, MMIgwms Lsfilyobo LSM 89hygmds 12.6 — 145 335 ©0535Bmbdo
(30dOHMBoL F3-F4 L&oos 39¢3930600m), 33990bscnmdols olidveqdosb 24 3306059 10
(29.4%) 950099600 30deol LobobiEg ogym < 7.0 335 (30dOMBOL FO-F1 LGswos 393e30000,),
8 (23.6%) 89d;mbgg3sdo - 7.1 — 9.5 335 (80dOMDBoL F1-F2 56 F2 L¢oos dg@sgzodom), 10
(29.4%) 990mbggzsdo - 9.6 — 12.5 335 (BodOHMDBoL F3 LEGsos dg@EogoMom). 3 (8.8%)
353096H30 3030l LobolEg 2o0BsM©s 14.5 335-Bg IgBo (FodOHMBoL F4 ULEsos
39(3930600m), begom 3 (8.8%) 3o 5680 LSM-0l ©00535%mbo 96 99;33eoms (3odMmbob F3-
F4 L3oos 9939306000) (0s3®sds 10). s0lbsbodbsgos, Gmd gzgws 353096GHdo (n=28),
MHmdgwoms LSM 93996065¢0mdol olitrmemgdosb 24 3306059 099306000, dowfgmmo odbs
SVR, bowem vm3gwgeo 56 8mds@gdeo LSM-ob ddmbg 6 35309630sb 4-8o (66.7%)
5530JLOMS MHJEORLO. LHOMEMMEO 3030l LObOLEHOL AssMILgdIeo Toh39bgdOl
dJmbg 8300039 353096G0 (4 Bomysbo ©30dw0l BodMMBOL Lofiyobo F3 LEGsoom s 3
953560 30deol BodOMDBOL Lsfyolo F3-F4 bidosoom) ogm 830bsgrmdsby s6dm3slimby.
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9b3H03009bo  MgMs300l  ©ofiygdedg LSM > 145 335 (8odOMmbBol F4 LGowoo
99(3930600m) ©sx304LoMEs 172 3530963 d0. 93MMbSEMdOL ILEOVIGd0EID 24 330659
9om5b MM (1.2%) 3dmbes LSM < 7.0 335 (0060H™mBol FO-F1 Ldowos dg@egotmom), 12-1
(7.0%) — 7.1 = 9.5 335 (3006H™BoL F1-F2 56 F2 bi¢oos 39@o3060m), 28-b (16.3%) — 9.6 — 12.5
335 (800OHMBoL F3 LGoos dg@og0mom), 23-1s (13.3%) — 12.6 — 14.5 335 (3odGMBoL F3-F4
bGHoos  393O3000m)  (O0sMsds  10).  slsbodbsgos, Mmd SVR  dowfgmwo  odbs
d99306M90mo LSM-ob 9dmbg g3gams 353096330 (n=65), bmem LGsdowrméo LSM-ol
(300600l F4 13owos 8g@sz06om) ddmbg 107 353096¢ 06 70 (65.4%) d90mbgggsdo.

939960650 Mmd0L ILEOIWGO0IE 24 3306059 LSM-ol dobgwzom ©30dwol 3odOHM™Bol
L350900L 2565H0wgds 89009abs0Ms dgoE3ows: 35309DEGH™ 17.4%-b 3Jmbos BodGmMbol
FO-F1 &oos 893930600 3005050353000, 11.2%-U - F1-F2, 8.6%-1 - F2, 16.8%-U - F3, 9.5%-
b - F3-F4, 36.5%-U - F4 (03000l 3060mb0) (©0sg®sds 9). 8608369 m3zs60s, Gmd 172
353096056, HMIgems3 83Mbsemdol ©s)ygdsdg w30deol Loboli@ol dsB396909w by
©9YMHbMdom 509b08b69dM©om 30dol FoMmbo, 93MbsEMdOl EILOMEgdoELb 24
33065%g 107 (62.2%) 9505680 ©030dwol bLoboli@g 509ds¢gdmos 14.5 335-U, Mo 33Ws3
GOMMBOL sOBYGOMOIBY F0NO0MGIS (OYMSTs 10).

33193530 Bsmmeo 304 30606 030dwol Lsfigobo LobobGob Lwer dzocmg 20% -oom
9993060905  9399MbsEMdOL LM GO0EID 24 3306M5Bg ogoduloMs 198 (65.1%)
3530963 30. 3993035005309 0 5Bse0bom, SVR 0ym 96050900 Bog@™meMo, Gmdgeos
LEHOGOLEHO03WM® LEOFIMEME 3MOHIOMIOEs 5T 9930MGOILMb (OR: 14.38, 95% CI: 5.88-
35.11, p<0.0001). ssfigobo LSM-ob > 20%-00 9993060905 s530JboM s SVR-0b 8Jmbg s SVR-
ol 2569309 353096390, 89L5d580Ls, 73.5%-00 s 19.2%-80 (p<0.0001) (OS5 11).
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0536595 11. @30dgol LobolEol =220%-0m 9993060905 SVR-0ob bigs@mlbol dobgpgom

80.0 735
70.2

70.0

60.0

50.0

40.0

30.0

20.0

10.6

-

999306905 2 20% “I(33IL0 bes > 20%

10.0

0.0

3530963900L 3Mm396¢) Mo foero

ESVR 565 SVR

9009MHMd0mO Bdgbolb 3530963700 MBOHM oMo s0fg3wbgb Lofyolbo LSM-ol bimen dzoMy
20%-00 999;306905L, o360 goblibgs3gds 0gm LEIGHOLEH03MYMS® LHOHIMbM LbgsMdLMO
dmbobacg (OR: 2.66, 95% CI: 1.01-7.01, p=0.047).

960869wm35605  5©00b60dbML, ™I  06FIORIOMBOLAE  mogolgswo  Mgg0800m
65936Gbsergdo 3530963900 MBRG® bdocMo s¢fig3gb LSM-ob Lo dzotg 20%-om
39030609058, ™»MAEs  LAHIGOLEHOIMMOE  LIOFIMEM  oblbgeggds 9O  IGOJLOMYIMWS
(SOF/RBV 89090000 PEG-INF/SOF/RBV-msb - OR: 1.90, 95% CI: 0.94 - 3.82, p=0.07,
SOF/LDV+RBV 8956090000 PEG-INF/SOF/RBV-006 - OR: 1.94, 95% CI: 0.96-3.94, p=0.06)

(Eb®oo 5).
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gbMogo 5. LSM-ob 220%-00 89930609055m5b6 simzoMgdwmemo gsgém®gdo

6035605300 3@ GH035M053049e0
835350305380 5bsgrobo 5bsgrobo
OR (95% CI) OR (95% CI) P

0.98 (0.96-1.01) . 0.98 (0.95-1.01)

3596 Md0MO 1 1
dgoOmdooo | 2.02 (0.89-4.60) 0.09 2.66 (1.01-7.01) 0.047
RION 1
©osb | 0.56 (0.24-1.31) 0.18
BMI
<28 1
>28 | 0.99 (0.62-1.61) 0.99
RON 1
©osb | 0.69 (0.35-1.35) 0.28
>150X10%¢w 1
<150X10%c¢» | 0.68 (0.42-1.10) 0.12
s |
<100 gt/ 1
>100 g6o/cn | 0.88 (0.55-1.43) 0.61

OO BOLBGHIBS
<150 gt/ 1

>150 gho/cn | 1.08 (0.44-2.61) 0.87
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<18.8 330m /¢ 1
>18.8 330men/c» | 0.93 (0.51-1.69) 0.81
>35 g/ 1
<35 /e» | 0.83(0.31-2.21) 0.71
INR ‘
<1.5 1
>1.5| 0.60(0.21-1.69) 0.33

HCV g96m@o03o

1

36 0g060lvyemo Mggodo
PEG-INF/SOF/RBV

1

1

2| 0.99(0.51-1.95) 0.99
3| 1.14(0.67-1.92) 0.63
<14.5 335 1 1
>14.5 335 | 0.74 (0.46-1.20) 0.22 1.06 (0.61-1.81) 0.85

SOF/RBV | 0.90 (0.52-1.55) 0.70 1.90 (0.94-3.82) 0.07
SOF/LDV+RBV | 2.31 (1.18-4.53) 0.01 1.94 (0.96-3.94) 0.06
SVR |
NON 1
©oob | 11.74 (5.39-25.54) | <0.0001 | 14.38 (5.88-35.11) | <0.0001
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580M5GMMH0Oo 3560539¢ 980l ©0bsdo3s

33w935do  Bs®oven  g3gms 353096330  93mMbseomdol olmrgdosb 12 3306M5%9
39639mE9000m  7oliEgdM©s @S  93MbIEOMdT©) ForgdMe  FJIRJOL  IMPIOIMOS
39000930 3565993HM900: Se@), L, POMIdMEoE0, FIB4 0bpgduo. w30dwol 0HmbBom
35309639030 8390bsMmdol ElMMEGd0EL 12 33005%9 FsEHJO00 BOLEOYdMS S1g39
dO5GHoL sedMdobo s LsgHmM BoWoMd0bO. g39gms WHBMMSGHMMOMEO 35659xEHMOL
3963gmEgdomo 33930l 99930  LBEIGHOLEH0ZMM®  LoMHIMbmE  9bb353wYdIMS
93996650 Mmd0l ©s(Yyg059g F0MqdEo J990Lsb (FbMOwO 6).

3bOOO 6. dMMGHMOOMEO 3505393 MIO0L ©obsdo3s

@33MMEMMH0V)O o 839663emed53cg gsjégozz‘;i:: gglasﬁ (33%0egdol
33930L 89g30 12 3306:5%9 8900565
3¢ (9O0/ ) 304  86.1(58.3 — 147) 19.7 (15 - 33.5) 56 (30.3 — 107.2) <0.001
L (9O /) 304 64 (43.1-98.2) 19.3 (14.6 —27.8)  39.8 (18.1-70.9) <0.001
06O G0 (X10%¢w) 304  160.5 (125-196.8) | 174 (132-213) -7 (-29-8.8) <0.001
FIB4 06gdlo 304 2.1(15-3.2) 1.2(09-1.9) 0.7 (0.2-1.4) <0.001
33060 (g/e) 172  43.9 (40.4 -46.4) 441 (39.1-47.6) -5(-3.6-1) 0.002
300060 (830m /) 172+ 11.8 (8.3 - 16.5) 11.4 (8.2 -16.4) 0.9 (-0.1-4.7) 0.045

UAGHOLAH03MOS  LOOHIMBM  3MOgEs30s  odm3wobs  sbEGH0Z30HMMEo  MgMs300L
oLOMWYO0EID 12 330605Dg JgxolgdME Se@-U s LSM-U dméob (Pearson’s r 0.29,
p<0.0001).

SVR-0b L@os@«bol 3obggom s0bodbwero 3mEmHqEsEool s6secoBobols La®dmbm 3sg3do6Mo
d9656BMbs Fbmemo SVR-ob ddmbg 35309639080 (Pearson’s r 0.33, p<0.0001), b od
30690do, MMIwqddos SVR 396 0dbs 300gmeo se@-b s w30deol Lobolidgl dmmol
3MOJO300 96 A5dMm3w0bs (Pearson’s r -0.10, p=0.49). 50bodbwo GgLsd530LMdsT0s
IMGH035005300 365¢00Bol 8909296, MH™Igeog bsbl Migsdl 30MMLMEMYOOHO
3sbgbols domfig30l 360d369cmdsls LSM-0l 899;3069d5d0.
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6. gsbbogs

BoGo69dmmo  36MmL3gd@wo  33g3ol  BoBsbL  HoMdmopabos  Jhmbogmwo HCV
0bggdzoom 3530969030 DAA-o»  9379Mbsermdol  203wgbols  Fgbfagams  w30dwols
9sbGMymsxzoom (TE) dgg3sligdme  ©30dwol  dmedLHslmeo  30dOHMBoL/Fo6mBol
9563969000 9dBg. bgoglo GHodol 331935, ®Mmdgeog dgolfsgwros HCV sbEogo®mwlivmewo
09M5300L 890092 03000l BodOHMDBOL/FoMHMDBOL ToB39690gd0l (3300 gdqdL, B39bL
9399496590 56 BoEsGOdMs.

33w930L 990093990  3395deg3l  M99gbodg 3609369 ™m3zs60  5BMBgbols  4539079d0L
B53w95¢gdsL. 306399l Ym3eobs, oaobws, ®md HCV 306vlmemaon®o 3slwmbols

dof9g3s Mol ©30dE0ol  ImEOLHILMEo  BOdOMDOL/F0MHMDBOL  MYMgbol  dmozsm0
3968530039090 BogBHmMo.  BzgbL B0gem Fowgdmwo Tggagdol dbgogl dmbozgdgol
09935 LJoMMNZI ML BoOAWGIL A5G0 BoBo®gdwero Modgbody 33eg3s [96, 97], md3s
605 5006036Mb, ®M3 53 33093900l BoMREG030 30dOl BodGMDOL/F0OHMBOL MHgaMgLL
UH300mdb9I6 06EgORIOMbOL 89933900 ©9:009d00 d399MbsMdOL BMbYY. ®golm3zoL
339 39035 (bmdoos, MHMI 0bGHgHRgmmbols 8993390 ©95089000  Bo@oMgdmwo
36303000 3M9gMs305 3000l IH0s6gdOL Lodd0d)BY YO0  BYYS3EBL
3bgbl 565 bmeEm HCV-0b 9er0dobsgools abom, 50589 dobo s60mgdol bsfobssmdgym
@5 9B6BHOBodOMDMWwo  M30Lxdd0m. 39MHdME, 0b6GHIORIOMBO  SERBHL  3MIY35M5EHJOO
00Oymbogl 9.0, B0dOHMYgbgbol  303™M306900lL 49830l MBREGISL,  BIMYMOOEFS
953M5bLBMMT0MYOI0 BOEOL BoJBHMOO 1-39@), 305OMbol 35935, 3MIMIMeoaqb 11
[40, 98]. 53 d99bgds DAA-L 99933390 69550090000 3399MBsMdOL 253965l 30dEols
FmOLFLY BodOMDBDY S FOOMDBDY, 50B0TbEOL Tglobgd dmbs3999d0 focos.

B39b0 330930l F900939d0L M9bsHTS, LEBIEHOLEH03MM® Lo®fIMBM A5BLb3s390s W30derols
LobolEol Lmen 930609 20%-000 993060900l M35eLIBOOLOMm 0bEIOTRYOHMbOL 89933900

5 063 gmHRgMMboLYsd mogolmnswo 97089000 b533Mbsgd 35309DGHIO0L xRl
JmMob 3w EH0350M05300  SBswobom o6  godmggbows.  360d36qwmgsbos, H™I
50b0dbo 3N EH035M05300)0  SBswobom  Bsbsbo  LEHGOLEH0IMMI®©  Lo®dMbm
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39bLb353905056 AMLEBP3MY Lb3smds 496339Mefomws 80momgdL 0bEHgOBIOMbOLYSH
0530LBOO  ©9:0d900l, s JoBLHZMMIMYJO0m  LMBMLBMZ0MOL S  WJO3SLZ0MOL
5304L0MGOMo 3MB0bS300L (356G3Mb0), Tgloderm Fgs®gdom 9@ 989G ©30deol
3odOMBOL  MHgaMglol  M35eLsBOoLom,  0bEGHIOBIOMbOL  T9d339e  ©9x009d0Sb
d95Mm900m. B3960 d9ga900 Abysglos Chekuri-ll og® doMgdwero 99w9agdoLs, GMmIgEoa
LSM-ol 89933060900l 335¢bsBMolom sliggg 98396908l 0bEgMxzgembolash mogobvygso
69:709900L  93065GHGuMOIL  0bGHYORIOMbOL 8993390 6950090056 FgsMgdom, M3
UEAOGHOLAHOZMMO®  LOMHIMbM  goblibgsgzgdols o6  sx30dloMgdl [99]. DAA 69500980,
9399Mbowmdoll 990y ©30dwol  LobolEGol 85839690 gdol  LoMfdmbm  89dz0Mmgds
30bqgds Bachofner-ols 33¢0935d0( [100].

03000l odOMDBOL  MaMgbol  M35cLIBOOLOm,  BEIGHOLEGH0ZMNM©  LsOfdMbm
3oblbgeggds 96O IBOJLOMGOIMWS  BbgoIlbgys  bobyMdwozmdol  sbEHogz06MHwWlmwo
6951099000 65937960b5¢0gd0 3530963 900L X39Ol dGOU.

LSM-0b 258x™dql900L 035¢LsBOOLom, BEBHGHOLEH03MM® LHOFIMDM goblibgszgdslmsb
9mbsB3Mg 3609369 MdOL bbgomds 0465 Babsbo Lgglol dobgzom. s0bodbmeo bgsmdols
96m-96000 J0bgH0o gboderms gmaowrogm SVR-ob dswsgro Lobdotg Joergddo 9505353900056
390560980m, m33s 306MHLMEMAO0MOO 2563Mbgd0lL Jom{igz0L M35 LsBEOOLom Lgglols

90bg30m LAEHOLE032IM5 LEOFAMBM goblbgsggds B39bL 330093580 96 ITROJBOMGIMS.

B39b0 33c930L F992900L Mobsbdog, BMI, 85960560 00sd9@0L s®Bgdmds s se3m3merol
FoOdo  dmbdsMgds 3000l BodOMDBOL  MYAMILDY 9O  ImJdggds. dbmgeromdo
Bo@BoM9gdmmo  Lodgsbogmm 330939008 899990  330P39690L, MM Zsmmermaogdo,
OMam®035 Lodbwdbg, F5dM0s60 OBYBHO O HE3M3MEESTMI0YOIYGds, ©30dOol
3H056900lL  3OMAMIBOMGIOL  A96To3060HMdYdJWO  JoMHOMIEO  BodBHMOgdos HCV-om
0683030090 35309639080 306LMEMA0MHO 45639M67d0L G9dgy [101]. Tglsdsdobs,
50bodbero 394 EHMO9d0L SOLYOMDS d9L5dgd90S 50Lsbml 03000l
53000MBOL/3060MBol  35B39690¢gd0l  ©0Bs3035DY.  29M@s  SFoLy,  (3bMdOEs, ™A
LoAL¥)J690 TgboAEGdG0S 253965 0JMmboML W30dE ol LobolEol dga3sligdsby [102], beagrm
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359605635 ©0509BH3s - SVR-0b 30093509 [103]. dogbgszs s30bs, B3gbL 330093580 Fo®do
Pmbos, dod60560 ©0sdgEOL sOBYOMDS s se3M3IMEolL F96d0 dmbIocmgds HCV 30006m9blby

56 9mg0990s.

33w930L d909900L dobgzom, HCV s6&0300xlwgemo 83496bsermdol d90¢ymad 39Homdo
®30dcmol  LBobobdg  LBEIGHOLEGH0ZMOI©  LoOdmbme  I30MHEYdmEs  F9d9A0

WHBMESGHMO0ME0 356M539EM9d0L Loflgobo 36083bgemdgdol Jobge3s® (5¢@, GBI
3mbRsEIBY, LEGONM BOWOMHYdOBO, 5¢dmdobo, INR, MOMIdME0EO).

39BL53MPMHGP0®  LogMoEEGdMs ol BodBHo, ®mI  50bodbMwo  WHOMEMSEHMMOMEO
356589390056  ©30dol  LobolGol dgd306Mgdsbg  LEIGHOLGH03WMMI©  LoGambm
3930965l 396 5b9bs s O BB BMBBIEIDS. BogMHMSTMMOLM OEIMIEGHIOOL
306039600 459mE0Mgdol Msbsbds, w30deol LobobEGol ds@gds, BodGMMBOL FoG.,
d9L5dEMd 259M0f30ML ¥30dwdo 56MYdoMBs 3OM(3gLAS WS JMEgliGoBTs. B3gbL oge send)
@ NG BLBsGHIBs  gtBgMmo  0dbs  HMaMOE,  Tgbodsdobo@,  39353H0G0L o
JegbBoBol domdodomGo Fs639609d0; bmenm B39l dogH dmfim©gdero BOgzmvIo
9539693930 (5@ = 100 9O/ ©s GG BMbRBIEGIDs = 150 gbm/) gMbgmeo odbs
LogOMSTMOOLM  33093900L  AOTIMEEOWOOL  MEbIbTs,  BMAMOHE  3wobolzmmo
360083690Mmd0L 2505303930 brm®dosb [67, 104, 105].

53 999b90s 9350 ULofilgolio LSM-ol 360d369cmdsls dologqg 999306090580, 500mBbs, Hma
Loboli@)g 9;3060©gdMm©s LSM-ob yzgws 8609369wmdol 999mbgg35d0, Goa6oed qs 998306090
wMRO® 933900600 0gm 00 35309639000, GMIgwms 03030l Lobobdg sbEogz0MmWlwwo
03990b5md0l  fYgdedg  s©0gdsGHdm®s 145  335-U.  50bodbmo  49bLbgeggds
LEHIGOLEHO03MM® LOOHIMBM 56 5©0IMPBEs, HMELsg LSM-ol 3983060905 dgg3sLgs 20%-
0560 godxmdgLYIOL MZsLsbBOHOLOM. U 396513690 OL336s Abgyoglios Hezode-l dog®

9009dmo  d99aqo0Ls  [97], diEs  3oblbgeggdmos  Bmyoghmo Lbgs  33wg300m
DomImagboo 0bxm®mdsizooligeb [99].

LodMmEMmm, h396L JogH Tgbfogaroo dsbogrols sbsobom EY0bgds, G Jobgszs©
Lofgolo LSM-ob 9933060900Ls, 9630306090 390bsemdol ©sygdsdg ©30dwol
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Loboli®gbg IYMHPbMdOm 30dwol FZoMMDBOL IJmbg 353096E S Bobg3z56B9 39¢3)do dsensdo
B9dS ©30d0L 30OMBOL EOsBMBO 83MMbIEMIOL FMS36JO0Ib 24 33060l T909Y.
5060360 0bxgm®Iszos Jgqlsdsdgds FoOlmedo Bo@oMgdmwo 33193900L TJIRJOL,
MOMIgwms  9bsbToo3 30OMbBo bdoMmos  39MLOLEHOMGOL 35309639080, MMAWYdTIo;
dooflgmwo odbs SVR [72, 106]. gb 9330390vgds, 30l dbeMog, dqLodsdoliemdsdos
09055056, MMAOL MsbsbHTos3 3Mmoggbo GHodo Lsdoo (omdmgbowo ®30dwol
500OMDBO  J9sMgd00 ©obsdowmemo  3MmEglos s  dobmzol  Mgadgbo  F9BoE
©535bsl0sMYOYE05; Bro3 T9gbgds 3Msgbo G030 gAMb, ol MBOHM ystro bLYBLEHIBE0sS s
doboom Fo®dmybowo sH0sbgds G9dmbggzoms «aMms3eglmdsdo s®589d3gzo0s [107].

B90m50b0dbo 0bxgmMmdszos blbol BodBHl, MmI ©30dol BodOHMBO ©s FoMmbo
39939390000, 353650 565 ym39wmM30L. 50b0dbMols gz35L9ds 30 gLodergdgeos dbmerm
96303060 3399MHb5EMd0L sTMNH3Mgd0L s HCV-0b 3¢006m9blol 39dwgy [107].

B39b, M5 0435mbs, 353bMdoMgdm, MM 30dols LoboliBob Jgdi306Mgds, A9BLS3MMYO0
36303000 MgMs300L 39Mm0m©do, Tgodewms 30MHIS0M 56 SbEBI3EIL ©30dwol
500OMDBOL  MHYAMILL s ol JgBHhowo ©30dol  Jumzowdo sbomgdomo  bsliosmols
33093900l d9gd(3060900L/5¢0s900L F99ga0 ogml [108]. LHim®g 8 GHodob 3530060
d9L5dMs 50bLBsL 83MMbsEMdOL EMHML V30dwol LoboliEol 999306M9ds 08 35309639000,
OMAgdmMsbsz 396 0dbs dowfgmmo SVR. 353096¢ms 53 xamxdo Lobolb@g 8993060©s
36303069 MgMs300l 39M00MmEAT0, Boa6sd MIWInLOL 8909 333 J90DIMOS ©s
Lodmmm 3563969090 BEBIGHOLGH03MNM© LoOfIMbm@ o6 5BLb3s3IdM®s  Lofyolo
090920396, 9335, ©309bsIE  I3MOBIMOOL  HTMIZMYOOL Ty V3030l
LobolEob gomdxmdglgds yMdgergds dbmemo 08 35309639080, OHMAE9ddos dowfgmwo
0g65 SVR, gb 135430 49633901e0fows Homdmoagbls 003060306 s69396EL Loboli@ol
090306MgdsLs S 3000l FodOMDBOL MHJaMgbl FmOol  3MMGEs3Eo0l  LaldMAIOL M.

5060360l 93303905 30 398amdo bobyMdw030 33003930l 33¢0g3900L BoEM9dS
Lo FoOMgdS.

dbmmnE  bmgdomo  3MmEglol  5g@o3mdol  F9930Mmq00L  godm  ©30dwol  Loboli@ol

239999% 09900l MYMOOSL GFHobssdEIJds 0L BodBHoE, BM™MI B39bo 33¢g30L BoMYEgddo
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LSM 960bso®s 8300@©gdm©s 9390bscnmdol sfiygdedy sdswo (<100 ghom/w) ©s
9o0oo (2100 gbHm/) se@-b ddmbg 353096GH90d0. 51939, OMEgLsE B396 Fgz0Lfogwgm
3MO95309 56EH0300990 MYMHI300L ELOMEGO0L 12 330605D9 AoBLIBWIMIE Send)-
b s LSM-U dm6ol, LEs@ob@oznmos Ls®(ombm 3530600 dsdmzeobos dbmwmo 0d
35309639030, GMmIwgddo dowfgmwo 0dbs SVR. gl 1sd@Ho 30093 9Orombgen «ligsdls bobl
30609 MA0MM0 456379Mb9gd0L 3603369 MdsL wg0deol LobolEol d9d;306M90580.

B30bL Foge Bo@oMgdme 3309358 g3l 999bodg T9HBeMas. o FmMoL 30639l
Do0moagbl ol, M3 ©30dwol ImEOLHsLMEo  FodGMBOL/GoMMboL  FsB3969dwqd0
339YdMPS  96EH030MHMLMo  93MMBIMIOL  ITMS3MYOOEID  bBsbIM3wg  3gMom©Ol
3968530 d530. LEGROJMYOG0, BT V30Ol SBOBYOOL Fgd306MJdSL S MMMl
UGHOBOWWME  QomAXMIJLYOL  FgBHo  LOBMLGO®  SLobogL  FgsMgdom  bobydmdwogo
©533063905.

3065056 30dol BodGMDBOL TgLoxzsligdge mdOmMb LEHBPIOEGHI© LYy domzLos
®Bgds [58], 33¢930L dgmeg d9BMgs IYMIsMgMBL 00 BodBdo, MHmA dsldo BsGrorvyen
35309690l 3030l LoboliEolb FgxslgdOL 356M5EIYEIIMIE 56 YEIMEIOMEIM V30dOl
00mxLos. D'Ambrosio-b 99092900L  mobsbdo, 0bFGHIORIOMboL F99339w0  Hgg0d00m
domfgmmo  300MbmemyomMo  2o63Mbgdol  89dgy  ©30dwol  Jumzgool
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Introduction

Hepatitis C virus (HCV) infection is one of the main causes of chronic liver disease, with
estimated 80 million people living with chronic hepatitis C globally. The consequences of chronic
HCV infection, end-stage liver disease and hepatocellular carcinoma (HCC) have been shown to
increasingly impact on national health systems in the past decades.

Georgia reports one of the world's highest estimated HCV prevalence rates among its general
population. Recent population based survey showed that 7.7% were anti-HCV positive and 5.4%
were viremic. Genotype 1 is the most frequent in our country, followed by genotype 3. Important
characteristic of HCV epidemic in Georgia is the high prevalence of recombinant strain 2k/1b.
Hepatitis C is the first curable chronic infection. There is no prophylactic vaccine and/or specific
immunoglobulin against hepatitis C, thus effective antiviral treatment is disease prophylaxis as
well. Until 2011, the combination of pegylated interferon and ribavirin for 24 or 48 weeks was
the only approved treatment for chronic hepatitis C. Novel DAAs targeting HCV have
revolutionized the treatment of chronic infection by dramatically increasing rates of sustained
virological response (SVR) and minimizing treatment adverse effects. The primary goal of HCV
therapy is to cure the infection, i.e. to achieve SVR defined as undetectable HCV RNA 12 weeks
or 24 weeks after treatment completion.

However, as liver histology rather than plasma viremia is the most important prognostic factor
in patients with chronic HCV infection, it is necessary to know how virological clearance is
associated with histological improvement.

An SVR is generally associated with normalization of liver enzymes and improvement or
disappearance of liver necroinflammation and fibrosis in patients without cirrhosis. Patients with
severe liver disease remain at risk of life-threatening complications; however hepatic fibrosis may
regress and the risk of portal hypertension and hepatic failure as a complication is dramatically
reduced. Thus, assessment of hepatic fibrosis is crucial in prognosis and clinical management of
patients with chronic HCV infection.

Liver biopsy has traditionally been considered the 'gold standard' for determining the extent of
liver fibrosis but limitations of this procedure such as sampling error, intra and inter observer

variation of histological examination and the risk of different complications (pain, bleeding etc.)

67



53GHMMOL BEGHOEPO W30S

have led to the development of non-invasive methods for assessment of liver fibrosis. These
methods rely on two distinct approaches: a “biological” approach based on the quantification of
biomarkers in serum samples and a “physical” approach based on the measurement of liver
stiffness (LS) for which transient elastography (TE) has been the pioneer technique used. Direct
serum biomarkers (hyaluronic acid, laminin, collagenases, metalloproteases etc.) reflect the
deposition or removal of extracellular matrix in the liver, while indirect markers (platelet count
(PLT), prothrombin index, ratio of aspartate to alanine aminotransferase (AST/ALT), etc.) can be
measured in routine blood specimens and indicate alterations in hepatic function. As for the
imaging methods: TE, ultrasound-based techniques and 3-D magnetic resonance elastography are
used. TE using Fibroscan (Echosens, Paris, France) measures the velocity of a low-frequency (50
Hz) elastic shear wave propagating through the liver. This velocity is directly related to tissue
stiffness. The results are expressed in kilopascals (kPa), and range from 1.5 to 75 kPa with normal
values around 5 kPa. TE is the most widely used and validated technique, it can be considered
the non-invasive standard for the measurement of LS.

To evaluate the impact of HCV treatment on liver damage, serial measurements of liver fibrosis
must be obtained. Because of the difficulties related to serial biopsys, little is known of the impact
of HCV SVR on liver fibrosis assessed by serial liver biopsies.

TE is highly reproducible and appears advantageous over liver biopsy for follow-up
determinations. The use of TE is problematic is some cases. It may not be feasible in obese patients
and may be inaccurate during acute liver enzyme flares. However, in general TE has been shown
to identify fibrosis stage accurately. Therefore, this technique could permit to repeat fibrosis
evaluation in treated and untreated patients without the biopsy-associated risk of morbidity.
Several studies using noninvasive methods such as TE have suggested a significant reduction in
LS during therapy with pegylated interferon (PEG-IFN) and ribavirin (RBV).

However, there are limited data on reversal of liver fibrosis and cirrhosis after achieving SVR in

HCV-infected patients treated with DAAs.
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Aims

e To assess the impact of DAA therapy on liver fibrosis regression measured by TE in patients
with chronic HCV infection and severe liver fibrosis or cirrhosis in the country of Georgia;

e To compare regression of liver stiffness measurement (LSM) in those with severe liver fibrosis
(Stage F3 by Metavir) and cirrhosis (Stage F4 by Metavir) undergoing DAA therapy;

e To assess the impact of IFN-containing regimens on LSM as compared with IFN-free DAA
treatment;

e To determine variables associated with LSM regression;

e To assess the rationality of monitoring of LSM after antiviral treatment completion.

Materials and methods

Study population and design

Prospective observational cohort study was conducted at the Hepatology Clinic “HEPA”.
Georgia, in partnership with U.S. Centers for Disease Control and Prevention and commitment
from Gilead Sciences to donate DAA, launched the world’s first hepatitis C elimination program
In April 2015. The program aims to eliminate HCV infection in the country by delivering
comprehensive intervention including testing, treatment and prevention. Hepatology Clinic
“HEPA” is Georgia’s second largest provider of HCV clinical care within the national hepatitis C
elimination program.

Study enrolled HCV mono-infected adult patients (age >18 years) with advanced liver fibrosis or
cirrhosis (fibrosis F3 and F4 by Metavir) receiving care at clinic “HEPA” from April 2015 to April
2016. Stage of liver fibrosis was assessed by TE. Patients who were co-infected with hepatitis B
virus or human immunodeficiency virus, those with decompensated liver cirrhosis and
unexplained liver enzyme elevation as well as those receiving hepatotoxic drugs were excluded.
Patients with history of liver transplantation were excluded as well. A total of 400 patients were
enrolled over this period, 304 of them underwent all study procedures.

Patients were followed from enrollment through week 24 after completing HCV treatment. LS

was assessed using TE at the following time points: within three months prior to treatment
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initiation (pre-treatment), at the end of treatment (EOT), at weeks 12 and 24 after completing
treatment (post-treatment). Patient related data were extracted from medical records and
included: demographic characteristics, laboratory (HCV genotype, HCV RNA viral load, liver
function panel, and complete blood count) values and prescribed regimens.

ALT, AST, PLT and FIB-4 measurements were obtained at week 12 after the end of therapy.
Additional analyses of bilirubin level and albumin concentration were performed at week 12
post-treatment in patients with fibrosis stage F4.

SVR was defined as undetectable HCV RNA at least 12 weeks after completing treatment.
Alcohol misuse was assessed using short version of Alcohol Use Disorders Identification Test
(AUDIT-C).

The study was approved by the Institutional Review Board (IRB) of the infectious Diseases, AIDS

and Clinical Immunology Research Center.

Laboratory Methods
HCV infection was confirmed by detection of HCV RNA using COBAS TagMan HCV Test v2

(Roche, Basel, Switzerland) with the quantification limit of 25 IU/ml.

HCV genotyping was performed by Versant HCV Genotype v2. Kit (Siemens, Ghent, Belgium),

which amplifies 5' UTR and Core region and then interpreted by the manufacturer’s protocol.

FIB-4 Index

The FIB-4 score was calculated using specific web based algorithm:

Patient’s age X AST (IU/L)/platelet count (expressed as platelets X10°/L) X ALT * (IU/L).
LF was ranked using standard cut-off values:

Class 1 — FIB-4 index < 1.45, which is interpreted as absence of significant fibrosis;
Class 2 — FIB-4 index between 1.45 — 3.25 as inconclusive result and

Class 3 — FIB-4 index > 3.25 as significant fibrosis of F3-F4 by Metavir, respectively.
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Liver stiffness measurement

Liver fibrosis was staged by TE (Fibroscan 502, Touch, Echosens, Paris, France) according to the
manufacturer’s instructions using M or XL probe. Patients were investigated under fasting
conditions. Two officially trained operators were responsible for carrying out the LSM. TE result
was regarded as valid, if the following criteria were fulfilled: (1) at least ten valid shots; (2) a
success rate above 60%; (3) an interquartile range (IQR) reflecting the variability of
measurements less than 30% of the median LS value.

LSM <7.0 kPa was considered as fibrosis stage FO-F1 by Metavir, 7.1-8.5 kPa — fibrosis stage F1-
F2, 8.6-9.5 kPa — F2,9.6-12.5 kPa — F3, 12.6-14.5 kPa — F3-F4, LSM >14.5 kPa — fibrosis stage F4

by Metavir, respectively.

Treatment regimen

All patients received DAA based treatment free of charge within the national hepatitis C
elimination program in accordance with the national treatment protocols. The regimen was
selected by physician for each patient individually taking into account various clinical
characteristics including HCV genotype, tolerability, degree of liver damage, previous treatment
experience, as well as availability of drugs.

The following regimens were used: PEG-IFN alfa 2a or alfa 2b, Sofosbuvir (SOF) and RBV for 12
weeks, SOF/RBV for 12, 20 or 24 weeks, SOF/Ledipasvir (LDV) with or without RBV for 12 or 24
weeks. Within Georgia’s national hepatitis C elimination program LDV/SOF plus weight based
RBV became the approved regimen for HCV Genotype 2 and 3. Dose adjustments for PEG-IFN
and RBV were carried out according to decision of the caring physician considering national and

international guidelines.

Statistical analysis

The primary outcome was improvement in LSM at week 24 post-treatment measured as 1)
decrease in median LS compared to baseline and 2) at least 20% decrease in LSM compared to
baseline. The cut-off of 20% was chosen as it exceeded reported intervariability and

intravariability and was considered clinically significant.
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Continuous variables were expressed as the median and IQR. Categorical variables were depicted
as absolute numbers and percentages. Mann-Whitney Wilcoxon signed-rank test was used for
comparing continues variables, Pearson’s chi-square or Fisher’s exact test were used for
categorical data. Multivariate logistic regression analysis was conducted for identifying factors
associated with at least 20% improvement in LSM. A purposeful variable selection strategy was
used to build the final models. Criterion for retaining variables in the model was set at p value of
0.10. All variables with p value greater than 0.10 were assessed for confounding, defined as 10%
change in parameter estimate. Variables age and baseline LSM were kept in final model a priori.
Results are presented as odds ratio (OR) with 95% confidence intervals (CI). A p-value below 0.05
was considered statistically significant in all analyses. All statistical analyses were conducted

using SAS statistical software (SAS Institute Inc., Cary, NC, USA).

Results

Baseline characteristics

Of total 304 patients, 268 (88.2%) were male and median age was 49 years (IQR: 43-55). The
pretreatment LSM ranged from 9.6 kPa to 72 kPa with a median of 16.9 kPa (IQR: 11.8-27.7).
Based on the baseline LSM, the estimated Metavir fibrosis stage distribution was 32.2% - F3,
11.2% - F3-F4 and 56.6% - F4 (cirrhosis). The distribution of HCV genotypes was: 46.7% -
genotype 1, 16.5 % - genotype 2 and 36.8 % - genotype 3.

Of total 304 patients, 153 (50.3%) received PEG-IFN/SOF/RBV for 12 weeks, 84 (27.6%) -
SOF/RBYV for either 12, 20 or 24 weeks, while 67 (22.1%) - SOF/LDV with or without RBV for
12 or 24 weeks. Eighty-nine (29.3%) patients were receiving antiviral drugs for more than 12

weeks.

DAA treatment outcome

Of 304 patients analyzed, SVR was achieved among total 257 (84.5%) patients. SVR was observed
among 137 (89.5%) patients treated with PEG-IFN/SOF/RBV, 54 (64.3%) and 66 (98.5%) patients
treated with SOF/RBV or SOF/LDV+RBYV, respectively.
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Patients were more likely to clear the virus if they were younger, received LDV/SOF based
treatment, had genotype 3 and baseline LSM < 14.5 kPa; lower baseline levels of alkaline

phosphatase and bilirubin, and higher levels of albumin were also associated with SVR.

Decrease of LSM

The changes in LSM were analyzed between baseline, end of therapy, and post treatment time
points. LSM decreased from baseline median value of 16.9 (IQR: 11.8 — 27.7) kPa, to post-
treatment week 24 score of 11.9 (IQR: 8.2-20.9) kPa (p<0.0001). Decreases in LSM between
baseline and EOT as well as from EOT to week 12 after treatment completion were statistically
significant (p<0.001), while difference between post-treatment week 12 and 24 values did not
reach statistical significance (p=0.7). Significant reductions in LSM were associated with
achievement of SVR and higher baseline LSM. The median LSM decreased from pre-treatment
value of 15.0 (IQR: 11.6-24.3) kPa to 10.4 (IQR: 7.7-16.5) kPa at post-treatment week 24 among
persons with SVR (p<0.0001). Statistically significant decrease in LSM by EOT was also observed
among persons without achieving SVR, but LS increased again after relapse and post-treatment
week 24 score did not differ significantly from pre-treatment level (30.6 pre-treatment vs. 27.4
post-treatment week 24, p=0.27). Stratified analysis by baseline LSM showed significant decrease
regardless of baseline value, however persons with pretreatment LSM higher than 14.5 kPa had
more prominent decrease from 25.9 (IQR: 19.1-35.9) kPa to 19.1 (IQR: 12.7-30.2) kPa (p<0.0001).
Significant reduction in LSM was observed in all treatment arms. Comparison by treatment
regimens showed significant difference only between SOF/LDV+RBV (median reduction 4.7 kPa,
IQR: 2.9-8/0) and SOF/RBV (median reduction 3.4 kPa, IQR: 0.6-7.5).

Comparison of decrease in LSM by gender showed borderline significance: median decrease of
6.2 (IQR: 3.7-8.0) kPa among females vs. 4.0 (IQR: 1.8-7.9) kPa among males (p=0.06).
Comparisons by other parameters did not identify statistically significant differences.

Analysis of changes in liver fibrosis stage by Metavir showed that overall proportion of persons
with stage F4 fibrosis decreased from 56.6% to 36.5% (p<0.0001). Of total 304 patients, fibrosis
stage improved below F3 in 113 (37.2%) persons. More detailed analysis revealed that 41 (41.8%),
10 (29.4%) and 2 (1.2%) patients with baseline LSM corresponding fibrosis stage F3, F3-F4 or F4
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respectively, showed reductions of LSM < 7.0 kpa (FO-F1 by Metavir) at week 24 after treatment
completion. LSM corresponding fibrosis stage F1-F2 or F2 by Metavir at week 24 post treatment
was seen in 40 (40.8%), 8 (23.5%) and 12 (7.0%) patients with baseline fibrosis stages F3, F3-F4
and F4, respectively. Four (4.1%) patients with baseline fibrosis stage F3 and three (8.8%) patients

with baseline fibrosis stage F3-F4 showed increase in LSM. All these seven patients failed therapy.

Among 172 patients with LS-defined cirrhosis pre-treatment, 107 (62.2%) still had LSM> 14.5

kPa at week 24 post treatment, indicating the persistence of cirrhosis.

Of total 304 patients analyzed, 198 (65.1%) achieved at least 20% reduction in LS between
baseline and week 24 after treatment. In multivariate logistic regression analysis achievement of
SVR was highly significantly associated with this reduction (OR: 14.38, 95% CI: 5.88-35.11,
p<0.0001). Females achieved desired improvement in LSM with borderline significance (OR:
2.66, 95% CI: 1.01-7.01, p=0.047) compared to males. The difference in 20% reduction in LS
between the IFN-free and IFN-containing regimens was not statistically significant (SOF/RBV vs.
PEG-IFN/SOF/RBV - OR: 1.90, 95% CI: 0.94-3.82, p=0.07; SOF/LDV+RBV vs. PEG-
IFN/SOF/RBV - OR: 1.94, 95% CI: 0.96-3.94, p=0.06).

Differences in pretreatment and SVR 12 values were calculated for ALT, AST, PLT, FIB4, ALB
and bilirubin. All laboratory tests showed significant improvements between these two
timepoints.

We studied correlation between ALT and LS for weekl2 post EOT. This analysis showed
statistically significant correlation only among those achieving SVR (Pearson’s r for SVR: 0.33,
p<0.0001, vs. Pearson’s r for no SVR: -0.10, p=0.49) once again underlining importance of

reducing liver inflammation through clearing the virus
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Discussion

This observational prospective cohort study was performed to examine the impact of DAA
treatment regimens on LSM. To the best of our knowledge, it was the first attempt to compare LS
changes in HCV infected patients following DAA therapy in the country of Georgia.

Our study reports several important findings. Firstly, SVR appeared to be the main factor leading
to decrease LSM. Our Study results are consistent with the previous findings. However, these
studies assessed LS changes after interferon based therapies. It is well documented, that interferon
based therapies improve liver damage in chronic HCV patients not only by eliminating HCV, but
also through its anti-inflammatory and anti-fibrotic effects, suppressing the release of
profibrogenic cytokines such as transforming growth factor 1 beta, hyaluronic acid and
procollagen I. Little is known about the short and long-term effects of SVR achieved by DAA
therapy on LS in HCV infected patients.

The difference between PEG-IFN containing versus interferon-free regimens in terms of >20%
reduction in LS did not reach statistical significance in multivariate analysis. However, borderline
difference showed in multivariate analysis is suggestive of greater effect of interferon-free
regimens, especially SOF/LDV. Similar findings were obtained by Chekuri et al who also showed
that interferon-free regimens ensured slightly higher reduction of median LSM compared to
interferon-containing regimens, however this difference was not statistically significant.
Significant reduction of TE values in DAA treated HCV patients was reported also by Bachofner
et al.

We found no significant difference in the decrease in LS between patients treated by different
treatment duration; Difference with borderline significance was seen in improvement of LSM by
sex. This later finding has no clear explanation. Such difference could be attributed to the higher
SVR rates among females. However, in our study response to HCV therapy did not differ by sex.
We found no significant difference in decrease in LSM by BMI, presence of diabetes mellitus and
heavy alcohol drinking. According to the literature, comorbidities such as obesity, diabetes, or
alcohol consumption probably play a major role in the progression of liver disease in patients
with SVR and might influence regression in LS. Besides, it is considered that improvement in TE

results might not appear the same in cases of obesity. In addition, some co-morbidities (such as
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the presence of diabetes) seem to directly influence the rates of viral clearance. However, high
BMI, diabetes and heavy alcohol drinking did not significantly influence SVR rates in our study
patients.

Thirdly, we found pretreatment LSM reductions regardless of baseline value, however persons
with baseline LS of higher 14.5 kPa had more prominent decrease. This difference was not
statistically significant when at least 20% improvements in LSM was assessed. This latter finding
is consistent with reports by Hezode et al but is in contrast with the findings presented by
Chekuri.

Lastly, we report that despite decreasing baseline LSM, more than half of LS-defined cirrhotic
patients remained cirrhotic at week 24 after treatment completion.

This result is consistent with previous studies, which established that cirrhosis often persists in
patients who achieve an SVR. This is consistent with the concept that hepatic fibrosis mainly
constituted by collagen 3 deposits is subject to dynamic processes of production and removal,
whereas the storage of collagen 1 represents a fixed material in most instances. These findings
support the theory that liver fibrosis, including cirrhosis, can be reversible although not
universally, and it may only be recognized after patients have cleared HCV infection.

We acknowledge that a reduction in LSM does not necessarily mean fibrosis regression. It could
be hypothesized that decrease in TE results is related to decrease of hepatic inflammation at least
during the antiviral therapy. Despite significant reduction in LSM on treatment, increase in TE
results again after relapse suggests that improvement of TE values is rather related to the decrease
of chronic liver inflammation on treatment than a true regression of liver fibrosis. However, as
the regression of LS is progressive only in patients with SVR, establishes an indirect argument
toward a probable regression of fibrosis that must be confirmed on studies with longer follow-up.
It should be noted as well that we found no significant difference in median changes in LSM in
patients with high versus low baseline ALT level. We also studied correlation between ALT and
LS for week12 post EOT. This analysis showed statistically significant correlation only among
those achieving SVR (Pearson’s r for SVR: 0.33, p<0.0001, vs. Pearson’s r for no SVR: -0.10,
p=0.49) once again underlining importance of reducing liver inflammation through clearing the

virus.
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Our study has several limitations. First, it only reports LS changes shortly after the treatment
completion as long term follow up could be more accurate marker for stable liver recovery.
Second, study patients did not undergo sequential liver biopsies at the same time of LS
evaluations, as liver biopsy is still the gold standard to assess liver fibrosis. Diagnostic accuracy of
TE seems to be influenced by liver morphometry after achievement of SVR in HCV patients
treated with interferon-based regimens and proportion of patients with LS-identified regression
of fibrosis might have persistent cirrhosis on liver biopsy as shown by D- Ambrosio et al. Thus,
TE may overestimate the proportion of patients with cirrhosis regression. Several studies have
shown that TE accurately measures liver fibrosis. In a meta-analysis, Talwalkar et al. found that
TE has a 91% specificity and an 87% sensitivity for detecting cirrhosis compared to liver biopsy.
However, as D Ambrosio et al reported sensitivity and specificity of TE seem different in HCV
patients after achieving SVR. It could be suggested that TE cut-off for liver cirrhosis might be
different in viremic patients and in those who cleared HCV. This data is important for the clinical
follow-up and HCC screening after therapeutic eradication of HCV. In general, rapid decrease in
LS is consistent with results of meta-analysis of HCV mono-infected cirrhotic patients which
showed that SVR is associated with high chance of cirrhosis regression as shown by liver biopsy.
In summary, our study shows that

e TEis a valid, highly reproducible method for assessment of hepatic fibrosis and cirrhosis;

e Virological suppression in response to DAA treatment results in LSM declines in
significant proportion of patients with advanced fibrosis and cirrhosis (F3/F4)
pretreatment;

e Significant improvement in liver fibrosis stages assessed by LSM was seen in patients
receiving interferon-containing DAA therapy, as well in those with interferon-free
regimens;

e SVR is the main factor associated with the regression in LSM. In patients with advanced
fibrosis at the start of therapy, LS is significantly reduced during treatment, but
improvement continues off treatment only in patients who achieve an SVR.

e Liver damage persists in substantial proportion of patients who had advanced fibrosis and

cirrhosis at the time of HCV treatment initiation.
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TE as the most validated noninvasive technique for assessment of liver fibrosis should be widely
used in HCV infected patients. Our study demonstrated that monitoring of liver damage in
chronic HCV infection with advanced fibrosis and cirrhosis is reasonable before and after DAA
therapy. LS assessment earlier than 6 months after the end of therapy does not appear to be
clinically meaningful. Early identification and treatment of patients with HCV infection can

significantly prevent residual liver damage leading to eventual hepatic complications.

Abbreviations: DAA — direct-acting antiviral; HCV — Hepatitis C Virus; HCC — Hepatocellular
carcinoma; SVR — sustained virological response; LS — liver stiffness; TE- transient elastography;
PLT — platelet count; AST — aspartate aminotransferase; ALT- alanine aminotransferase; kPa —
kilopascal; PEG-IFN — pegylated interferon, RBV — ribavirin; LSM - liver stiffness measurement;
EOT - end of treatment; IQR — interquartile range; SOF — Sofosbuvir; LDV — Ledipasvir; OR —
odds ratio; Cl — confidence interval.
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