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B s C 393530&0b 306900 Lobmasmgdco30 xsbwoggol vdbodzbgurmgsbal 3Hmdergdols
9680396 L doge Abmawomdo. gb 06639430990 3030l JHMb0 Mo H5350YOJOOL yzgusbg bdo®o
00bgbos (Nouroz et al., 2015). C 3g3s@o@ob godmbo (HCV) Flaviviridae myxsbob §gg60s, Gmdgeoi sGob
90X 5330560 MBI 30HLo. HCV 30690 900090560L mMsb0Bbddo dmbggtol 899gy sB0sbgdl
300¢0L YYROJOIOL, 3935BHME0GIOL. SBg3g 030 JHm-gM0 bdoMo 4sdmdfzgzos JOmbogmwo
39353030, GoMMBOL s 3g35BMEILYMIo 350M306mT0l, Moz 360336gwmzbs BMOL
3WMBSEMMO 53500MBO0LS S LOIZOW0bMIOL BESEOLEGHO0ISL (Zumaeta Villena, 2006). xsbs330L
ALbgom MmGYbobsEool IMbs3gdgdol dobggzom, 2023 Hgwl Abmgzgeomdo assbermgdom 58 dowomb
500509006l 3Jmbs JOmbozmwmo C 33353 0@0b 30610, brmerm gmgge farow®ma 1.5 dogrombo sboeo
d900bg9g3s B30JLoMEYds. AMBWOMTo EOSHBEWMYd0m 3.2 Boomb FMBsMEL s 35393L 593l JHmbozwmwo
C 3935¢0®0. %5600 2019 ferols dmbs399900L dobgw300:, ssbwmgdoo 290 000 sesdosbo sGol
39053300 JOHMbo3Mwo C 393530¢0m, Lyosbsa doMHomasw Gg8mbggzsdo 4s3mdf3g30 dobgbo ogm
BOOHMDBO s 3935GMEIWIWIOHO 35O 306MBs (300wl 3odm) (World Health Organization, n.d.-b).

C 3935¢030b 30690 8608369 mg96 3MMdEgdsl Fotrdmogbl LodoMm™M3gMMBMZOLsS. I935¢VIOIMS
3MBAHOHME0oLS 5 LsBMASOMIINH030 X bIOMIMBOL gBHm3bo 396@®0oL dmbs3gdgdols dobggzom,
Logdo®mggermdo 2021 Fgerol HCV 0bg3gd300b 2727 sbogno 899mbggzs sgoduoms (Ministry of Internally
Displaced Persons from the Occupied Territories, Labour, 2022). 2021 {9l Lodo@mnggarmdo Bo@o®gdmeo
Bogombocrm®o HBV s HCV Lghm3mg3oegb@mdol 33erg30l 89900l dobgwogom, bosg 8710
50500060 dmbsfowgmds, anti-HCV 30935¢96@™ds ogm 6.8% (95% CI: 5.9 - 7.7), bmenm HCV RNA
©5007000mMdOL 356396909 ds 1.8% Fgoa0bs (95% CI: 1.3 — 2.4), Gog ©ssbemgdoo Jhmbozmwo HCV
06953993000 5350090 48600 5@58056L Bodbsgl. 2015 Herols 33¢g30L 99AgdE FgsMgdom, anti-
HCV-ob 85839690 gd0 89930090w9w0s (2015 — anti-HCV 36935¢09b@Hmds - 7.7%). 51939, Log@dbmdes
0ol 99930Mgdero HCV RNA 30935¢0gb@Gmdol 3sB396909w0, dmdgeoa 2015 §gwb ogm 5.4% (95% CI:
4.5 - 6.3, p<0.0001). JOHmbogmwo C 3g35E0@0b 36935egbEMds 903009005 Y39es sbs3MmdMO3
X39830, 2obbo3MoMmgd0m 40-49 Harob (2015 Fawb oym 9.8% o 2021 ol - 2.7%) s 50-59 Herol
3069ddo (2015 gl oym 8.7% s 2021 gl 1.6%) (CDC et al., 2021).

B 3935300l 3060 3608369000356 36Mmdegdsl Hom8moygbl mg3s6guo dbmgwombomgol. B
3935300b 3060 5005601 MEMYR6oBIdo Imbgzg®mol 9909, sH0sBIBL 30deol MY MHJEIOL
ofi393L Hmame 3 33939, 26939 JOMB0IMWO 535V BMETL. JOmbozmwo B 3335¢ 0G0 gMm-9Mmo
9439woby bdoMo 459mdf39300 3030l JHMboIMwo ©s5350IdIOOLS, HMYMMGOO3 SGMOL
3935GMEILIM0 35O306MAs s 30OHMBo (CDC, n.d.-c; Hepatitis B - FAQs, Statistics, Data, & Guidelines |
CDC, n.d.; World Health Organization, n.d.-a). 6®H@sbtwan sbsgdo dgdgboo B 39353 0@ 0l 0bggdzos
0f393L JOmbogmm 3g3s¢0@b 99mbgg3900L 5%-bg bs3wgddo, brnwmm Bzomwmdols s 5Mgmmo sbiszol
053839090 063399305 0§393L JOHMb03M 3935@0EL 9g0mbzg3sms b Mgdom 95%-80. B 3g3s@0@olL
3060l 9wda0s 7 ol 356353wmd530 90cmbgls o0gdm 306H:MdYBL s Jolo MmEyboBIJo
9mbz9Mol 99ma, 33es3 godmofizomlb 0bggdiool df3939 96/s JOmbogmwo gm®mds. B 3935@0@ol
306790L 0637905304900 390000 30-©sb 180 ®qdwy BgMygmdlL. 30MHXYLo Ggodargds 3sdm3zwobogl
©05060303060900056 30-60 ©OL 356353 Md5d0 s Ig0dEgds 253MHIJEIL OO I0BIMEML
JO™bo3me B 393530330, 396L5390060gd00 85806, Mm©gbag 30HXLoL 4503995 brogds YE0L
05303%9 96 d5303MmdOL SBs3F0. K 96330l AMBEOM MGABODBIFOOL Fmbs3gdgdol dobggom, 2019 Fgarl
dbmgmomdo B 39353030l 3060Lob JOMmbo3Mwmo gm®m3om ©seg3509dw9mo ogm 296 dowombo s@sdosbo,
begom sbaewo dgdmbggzgdol ®ogbgo 1.5 doerombo ogm. 2019 Herol dmbsigdgdol dobggom, B
39353030b 30O MOS0 OBEMYd00d 820 000 530560, Losbsi yzgwsby bdoMo
©003bmbYd0 0gm 30MMDBO s 3g35BHMEIoM0 36 306mds (WHO, n.d.-a).
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B 3935¢0@¢0b 3060 360836900356 36Mmdgdsl Homdmaygbl Lado@mzgarmbomgobsg. 2021 g,
LodoMm39w 8o Bo@oMgdmo bogomboerto B s C 3935303 900L bgMm3Mg3segb@mdols 33¢mg30l
390093900L Msbsbdo, MdmIgerog 033¢g3©s 18 fgarl Bgdmom dymez dmbobengmdsl, anti-HBc
369359bG™ds InHBOO dmLsbegmdsdo oym 21.7% (95% CI: 20.4 — 23.2), bomgoem HBsAg s00mshbs
2.7%-b (95% CI: 2.2 - 3.4), G535 6503653L, O™ LodoMmnggermdo dnbMowo dmbsbargmdol 2.7%-b 5Jab
J6mbozmwo B 3g3s¢o@ob 306xbo. Anti-HBc-ob s HBsAg-ol 360935¢0gb@mdol d5B3969d9wo
39930690mwos fobs 33rg30L 8900990 sb F9sMmgd0m, HmAgueog hodo®ms 2015 Fgwb, boss anti-HBc
361935¢96@™ds 0ym 25.9% (95% CI: 24.1 - 27.6; p<0.001), bmenm HBsAg 360935gb@mds - 2.9% (95% CI: 2.4
—3.5) (3Msg3030 2) (Kasradze et al., 2020a).

B 393530@0b 306x0L 369396300L 1o)39009LM LsdroEgdsly HoMmTmMoygbl 35J30bsE0s, HMIgwos
bgdobofizmdos 1982 farosb (Chang & Chen, 2015; WHO, n.d.-b). B 39353030 35J30bs 8903536 B
3935303 0L Bgs30M 6EH0ygbL (HBsAg), 3609369cm356 30asl, Gmdgaos gsdmool 3060mbol
D9©33060ME0 35MLOESH. 35g30bs SbEH0MWoEMmIBL 03MBME Lol gdsls, HMA Homdmgdbsls HBsAg-ol
Lafobssmdgam s6E0bbgmgdo, Mo »bBOMbagwymal sazsb HBV 0bggdzoobash (Venkatakrishnan &
Zlotnick, 2016). Gmaems fobo, HBV g3sd30bs30s Gotqgds bodo mBom gdglo 30l gobdsgermdsdo, sbggg
d9L5dgdgE0s MO EMBOL Fodmygbgdsg. 30H39w0 EMBOL Jo3909ds dgLodwgdgwros bgdolidogh
315300, MOLOE 8m3yzgds Bgmeg MBS JMHmMO MZ0lL G380 s LEdMEMM MBS 30603910 EMDBOL
90090056 30603999 9J3Lb0 ™30l AoL3EoL 8999y (CDC, n.d.-a; H. Zhao et al., 2020). J&mbozsmwo B
3935300, H©MIgEo3 bobosmEgds MmEmYboHIdo 3oM Mol bobyMdwogo s®LgdmMdom, bdo® dgdmbggzsdo
F9LodEmd 56 200tm53w0bmlb 996930 Lod3BHMIGDO. P35, G5B Fglsdwms gsdmofgoml w30deol
5H0567%5, 30MHMB0, 030000l 3030 S BOZZLOWOE 0. 3OS S8oLY, JOMbogMwo B 3g3s@o@ol djmbg
30690l 8900500 536Md0YMHIOSE o930 EIMb 30M>¥lo, MoE 3093 JOPBYM M135aL boBl, G
3543065305 930w gdgwos HBV 306Hxliol 369396300Lsm300.

HBV 35930600 95390905 89L5dagdgaros Hmam®a 3939, 3939 300306060 qdmeo bsbom, bgs
35430056096 gOHMH. 3593065 ©g3MT9bEOMFIM0S Y39 5053056OLMZOL. MOLENdL b T9dwdmH
©gIdLSE 30, 01939 OMYMOE Tom, 30b5E bbgs JOHMBoIMWo EO535©IOIOO 5J3m, dgdwwosm HBV
359430600 LotygdEMds. 3od30bsgool d90ymad 3530961 dgLladwrms 3Jmbogl dbwydwydo a39MOmO
9396900, HMYMO0395 (30300 bsbgalmol 56930, 3bgargds, 0530L GI0ZOWO O WIWEIOEMVS.
359d3065300L d90camd 83009 5egMROWO MY5d30gd0 doebg 0830010, M3 YWYBOM gEOE MLsBOPHML
5 3608369cm356L bol 35J30bsl, HrMdgebsig 304gbgdm B 3g3s@0o@ob 300mxlom 0bgogo®gdols
369396300LsmgobL (Hepatitis B Vaccine Information Statement | CDC, n.d.; S. Jiang et al., 2023; Qiu et al.,
2024). 99@5-565¢00Bol 89gg00L 8obgz0m, GMIgEros 3moEs3s bvyen 11,090 dmbsfoergl 22
3309300056, HMIgdoi 093696 5-©sb 20 Hensdg sbsgol 30Mmgdo 35d30606MgdMwbo B 3935303 0b
Loffobsowdgam 35d30bom, HBV 35d3065L 400Bb0s 850se0 03306 9660 30649l0bash, Mowysb
9mboffogqdmsb 56 sgodlo®mgdwms JOhmbozmwo HBV 0bggdzool 990mbggggdo (Poorolajal et al., 2010).

Logo®mnggermdo B 3935300l 35d30bs30s 2002 §erosb 89¢9bowos bsds®mggerml 0dmbobsiool
9mm36m 30tabotdo (Kasradze et al., 2020b). 2002 §ersd@g 99500509900 Imbobangmds Fomdmawygbl
9m0-g000 35356 HOLZ XAMBL LodsM 39w ™0, MHoysb Tom MIGEJLMISL 56 5J3L Pods®gdmewo HBV
39943065305. 5060360 BodBHob 3sdm, 530 gdgEos 08 IMbobEgMdOL 35J30bsE0s, MMIEGBLSE oM
59300 HBV 3593065300 Bo@s6r9demo 56 HBV 0bggdzos Jombozwmwo 56 8§3539 3m®doom.

2015 §erosb, bagds@mnggermdo dmgdggdl C 3g3sE0@ob 9erodobszool 3GmyMsds, Mg 0moEsgl
LodoMmm39w ML dmgdosdggool Ma3sbier b3Mmobobyl HCV 0bg39300L 56¢)0lbgmwgdbg s spgdomo
39090L 9dmbggzsdo HCV RNA mo3slic 33009350, ®oms 50dmPgboer 0dbsl dhmbogmeo C 3g3s@o@ob
09mbg 3530961900 5 Bmbgl J5m0 BsMm3zs MGslic 839MBsMdOL 3OrMASMTS0, HMIYEO3
00900056 gMdL 3063060 dmddgqdol sbEH0z30MMLwMwo 3900353963900 459mygbgdom (DAAS) (,C
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393530 0L FoMm30L Lobgwdfonm 3HMmMmdol sdE3I0EgdoL dglobgd® Lade®mggerml dmegMmdol 2015
feob 20 5300l Ne169 ©oagbowgdsdo 3300w gdol 89@ebol momds®y | LLod "badsGmggeml
1539663 d™ 353697, n.d.; Lodo@mzgeml dmsgmmdol 2016 {erols 18 s330LEHML #1704 gobzoMawangds
»05goOM39cMmdo C 39353 0@0L gerodobszool 2016-2020 fiergdol gemabmamo LEOGHIF00L ©sIEZ0EJd0L
5005bg“ - Google Search, n.d.; Gamkrelidze et al., 2023; Mitruka et al., 2015). 2021 {ierol ©©9398d60L
9mbs399900L dobggom, HCV gerodobszool 360macmedol gstmgddo, bods®oggumdo bvye b3ohoboby
ALGH0MYdS BoEHM©s 18 Hemol HBgdmo 8ymy 2.2 o omb 50s305bl, Loosbsg 146,778-L (6.8%)
500mBbs HCV s6@0lbgmmgdo. 3539090, 43gwosbyg dowsoero anti-HCV ©sgdommdols dsBg969d9wo
©05530Jb0Ms 40-49 Ferob sbszol (20.8%) s 30-39 ferol sbsgol (11.4%) 3069ddo. beagrm, Joegddo anti-
HCV ©05090000030L 3583969090 sLo3md®mo30 x353900L dobgroz0o0 998009awbsoMam 4owabsfows:
50-59 fgwo - 4.6%, 60-69 g0 - 4.3% s 70 §garl HBgdmo dymao Joergdo - 4.5%. Moz dggbgds 3538390,
2015 Herosb 2021 Ferol 9399065307, bryen b3Moboby GgbEoMmgds Borm@Ee®oe 18 ffawl Jggdmod dyme
355,905 35393L, Loosbsg 971 (0.3%) oym anti-HCV @owgdomo (CDC et al., 2021). C 3g35¢0&0b
903065300l 3MMaEdol dmbo3gdgdol dobgwzom, 2015 furowsb 2021 farol 939936009 bmen
20003e0bs 123914 5530560, H@Igenbsg 3Jmbos sgdomo anti-HCV @gbi@ol 89930, booabss
5098000 HCV RNA &gl ol 99930 3Jmbos 79%-b (n=97737). 506036w9¢00 97737 505805600096
dbmem 79% (n1=97737) Bsgom 9379Mbsermdsdo, booobog 93MBs@Mmds oslimvyms 95%-0s (n=74472).
HCV 9ww080bs300l 36:ma65300 gsb30bgdol 3sB39wmgdgeo 98.5%-0s, Gog bbgs §399bgdmsb dgwmatmgdom
9OH0-gM00 owaeo 3sB3969d9wos (CDC et al., 2021; Ministry of Internally Displaced Persons from the
Occupied Territories, Labour, 2022). C 3935&0@&0b 9e0d0bs5300L 360myMs3580 Bs@orwman 353095@90U,
HMIY093 96 59300 JOMB0 Mo B 393530FH0 05 50oLEMML ymaowsb 0bxogo®gdmwmo sb
3594306060930 B 3935@ 00 bofoboswdgam 35J3060m, babgudfonm LmegsBmdL Misbm HBV
39430653050.

HCV s HBV 0bg3qdi0900 bdot 990mbzg3580 4000093995 Lolbarol aboo. doMomasw dgdmbggzsdo HCV
5 HBV 06939J30900L g00053990L 999060BdgdL HotmBmoaqbl: bo®3m@E03gdol obgdsow®mo ybom
dmbdoMgds, LagzMmbol 899;339w0 bodgEoEobm 3MHM(3gEIMHJd0, 39M0BsEIWMO 45(3gds, VY3390
LdqaLeMdMO30 3MmbBOIGO, 3900 ODBOL 3MM(39YMS, BEAMDOEGHMELMYOWOHO 3OHMEIIMIO0, Lolbeol
2903Lbds, MEY6MYdOL A9BIMY3s S LaErMBIdOL IMALSbMMIds (Koopsen et al., 2023; Soza et al., 2010).
2021 9l bogdo®mm39emBo bods®Mmgdmo C s B 3g35¢0@gdob Lgmm3Mgzsmgb@mdol 33¢930L
990093900l dobgz0m, C 39353H0G0l 8005356 MHOL3-BodBHMMYOSE 350Mm30bs bstzm@ozgdol
06994309960 B0 Inbdsmgds, Lolbeol 4oslbTY, GHOGHML s 30MLObYOL 3HMEgOS, bdoGo
bEHMIsGHMEMA0OHO IndbobMMmIdId0, LodgEOoE0bM FobodwEsE0gdo s WIvE39Iwo bdgmdmozo
3Mb3odBgoo (Baliashvili et al., 2022; Gamkrelidze et al., 2023; Hagan et al., 2019).

C 56 B 3935¢)0@0b 8mbmobggdiosbomeb 8gstgdom, HBV-HCV 3m0bg39d3osl ©30deol ©ssg50gd0l
MO LG 3OHMyMILOMYdS s Idodg 0dE0bsMYMdS sbslismYdL, 569 MM Fomowros 30dwol
BOOMDBOL, 39353MEILIOIE0 3503060l 3563005M930L MO0 S ©30dEOL JoBIMY30L

Lo FotMmgds. mMm039 06039300L 4958605 LygBoM Hoogdol dgdsboHdgdo, HmymMmgdoiss:
39560963905 MmO 250053995, bL5IJEOEObM S LEAMBsBHMEMYOMMO F3YMDbIXMBS sMILEHIOHOW OO
0bLEGHMMIGBEHFO0m, LOLbEOL 45sLLAs, 15939 39MEH0ZO MO BHMIBLIoLS s LglMdMOZ0 3Bs. MOl
299m3, dgLadems bdo®ao dmbegl HCV/HBV 3m0b6g9di30s (Anvari et al., 2023; Butt et al., 2020;
Konstantinou & Deutsch, 2015; C.-J. Liu et al., 2014; C. J. Liu et al., 2019; W. T. Yang et al., 2016; Zeng et al.,
2023; J. F. Zhao et al., 2023). dbm@@oml dsbdEsdom, 3m0bggdgool 9gdmbggzsms 30m3gbdmaro
05h3969090 dgMygmdl 1-15%-09. 5350Mds goblbgogzgds 3gmamsg30w9wo dEgdstgmdol dobggzom. sd
3001930L 3mobRgdE00l Foblogzm™gdom omswro 3GMmEgbE Mo d56396909wo godboMgds od
939969080, LosE MO39 06539305 BIMMOM® 5MOL #o3M39wgdyo (Konstantinou & Deutsch, 2015; Yu et
al., 2015).
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C 39353030b 13 3MOBsM b0 M5MdOL 3063000 ImddgEgdol 36M1935M03Jd0L d5dmygbgdol
5(490oLmb 9O PoBbs BMLsBMYBIOO s LadgEbogmm 33303gdIgd9d0, MM 3mobgooMmgdwE
353096¢90d0 C 393530&0b 3390b5¢mdol 30:m3qldo 56 Ealitwgdol 999ymd dglodamgdgeros dmbgl
B 3935¢0@0b 3061910l Mgogd@035309. 590EHMA 53 35309689030 B 3935@0@0L dFoemm dmbo@mmobyo
bs 3obbmO30gwgl (Bersoff-Matcha et al., 2017; X. W. Jiang et al., 2018). g007-g000 39¢s sbserobols
Bo@otqgdols 999y HBV Mgod&ogsgoolb dsh39b90g9eo HCV 9396Mbs¢rmdols sbimgangdol 99dgy 14.1%
oym. HBV 695d&H035300b 956396909000 439esBy Bowao ogm 836bsenmdol 3g60m@do, bagrm
dmboffoagqdol 12%-b, 30Lmsboi osgodlotms HBV H9sd@03530s, ©obFomso HBV Lofobssmdogam
939960bo¢rmds (Chen et al., 2017b). ©goLLM30L, LEGOMSAMOOLM SLM305309d0LYB, HmymMgdoizss EASL
(European Association for the Study of the Liver) oo AASLD (American Association for the Study of Liver
Diseases), dm{j0999c0 093009600530900 356bbgsgwgds gM0356900Lgsb (Cheng et al., 2020; Pawlotsky et
al., 2020; Terrault et al., 2018).

Lodommgzgermdo sGLYdewo HCV garodobszools 36Hma6msds, Gmdgwoi 8w96dzombomadls 2015 ferols
3360036, 353096370 Ls35BMBL MA3slim EOsEbMLEH035L HCV-Bg s 33m60bsenmdsls 3o6Hsdoto
9g890900b 563030600 bs8wswgdgdOm. 3OHMAMTs s1g39 8033l MBslm HBV 113006069l cos HBV
359430653050 yzges 00 353096EH0LM30L, 3063 939MHbsEMdL C 3935@0E0b 300bbg (Mitruka et al., 2015).
59 300153590 B0 3530963H9OT0 BB oMgdo 33¢930L 99092900l bsbdsg, LadoMmggarmdo
HCV/HBV 3m0639d500L 35839690890 Jhmbozmao C 3g3s¢o@ob dgmbg ssdosbgddo 2.5%-0s. 58
33093590 Imbsforgmds 52225 35309630, GMIgdog 03990bsermdbgb HCV gemodobsgool
3659590 2017 {erosb 2022 §ensdg. 9909900L dobggom, 2019 - 2022 fargddo 3mobgozo®mgdols
056396909000 2.2%-05b 2.9%-0¢0q 396Hygmds. 3mobxozo®mqdols dsb3969d9wo MaGm bdoMsw
sx30dboMs 18-45 ol Imbsforggddo, 85953539000, bo®3mEGH03980L 0bgdzow®mo abom
00m0boMgdgddo s HCV dglsdg ggbm@odol 9dmby 35309639000 (Senad Handanagicl, Shaun Shadakerl,
Davit Baliashvill3, Irina Tskhomelidze3, 2023).

HCV/HBV 3063943006 060l Hm3gemodg 306x90b 69303300 90degds 89hg6Hal. 51939, 9600-96000
3069910 dg0dgds 0gml ™IobsbEHO 96 MT0BIBEHMBS 59 ML FmMHol dgodergds ImboEgwrgmdEgl. MiM®
bdo®os 890mbgzg3900 OHmgbsig HCV 0bgqdios 0mdobsb@os s HBV 0bi3gd3ool godMogergds bmvyammseo
39hgMgdmo 56 9983060 gd990. MB0bs3g0sBY 21939 293w9bs 5J3b 0bxzoE0MIdOL JOHMbmEMyslsg, 04
306390 H™Igwo 0bxggd3oom dmbs 5030560l s0bx0E0MYds. gOLLsmMZ0L SOLYIWWO LYsberglo
@3dMMGMM00 3qdbmema0gdol sbdsmgdom 8ga30deos LM¥IEs© 353MmbEMMMM™ MM0gzY
306L0L godcegzgdols J0IOBIMMDY, M0 2sb3LsBWIMM Fom0 EMI0bIBEHMDS S WIZ5A0bM™
695d3H035300L 90mbggz9d0.

33w930L doBbgdo s sdM356900

33930l 30DBL FoMmBmo9bs, C 333530GH0L 9er0dobsgool 30MmyMsdsdo Bsmomwma 353096@90d0 B
3935303056 3006539J300L TgbFages. 3gMdme, dgx3slis dmbmobggdiool s 3m0bxgdiool 3arobozwmm-
@dMOSGMOO0E 35839690 gdmb sbm30sE0s. 1939, 3330l JoBIBL FoMdmowagbws HBV godzobol
LgHM3Mb3zgMLoOL Fosb396909wr0l dgg3sLgds 08 35309637080, 3oboE Bom@s®os HBV 35g30bsizos. dgislcos
sbmEosos HBV 3sg3obol bg®mzmbgg®lool d5839b909cbs s bbgemalibgs 3od@m®mgdl dmmob
(5e03m3meols mbTsMgds, Ms3dsdmb dmbdo®mgds, HCV 0bggd0s, BMI, bidgbo, 35930053008 ms®momls s
anti-HBs 565¢00oBol bo@o6mgdol msmroml nmol s®ligdwwmo 396H00M@o).

3060860 30Bbol Fobow§gzo 3sbbm®Eogwgdyeo sdmasbgdo:
e HCV/HBV 30m0bg399300L 393603900900l d9g35L9ds
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o 3530963900L 30b03MM-0dMOSE MO0 5639693 gdol Fga3olgds

e HCV/HBV 3m0689J300L sbmEoszool 9933s190s 3a00603496 o @rsdmMs@memomen
0563969090056 s 9bEH030HMEo 837MbsmdOL QodmbogsEmsb

¢ B 39353030l ©bd-ob obsdozol gsblsbrams HCV/HBV 3m0bgogo®gdwyan 35309639080

e HBV g3593060b LgmmzmbzgmLool dshzgbgdeols 8953oLgds

BsdM@Aol L3609 M Losbeg WS 365303 MWO VOMmYOMEGOS

6596 mddo HomImpaqbowo 99900 FoMdmoagbl 3609369¢ 356 0683m@as0s HCV/HBV
3006530300500 353096¢900L dglsbgd, MmIwgdoa 93Mbsermdgb C 3g3sE0o@ob Lafobssmdogym
306090 89000359963 gd0m. 5060860 0bxm®MTs300l Loggmdzgu by gJodgdl s §30gIoMmEmgdL,
HMImgdoE 33omdgb 30600 39353 0@Jd0L gbbMHom, gdbgdsm LoFoMm 0bgmmTs0s
3006803060930 3530953 gd0L 839MbsEMdOL LM ©sgAToMgdOLm30L. M3 3rIEolbdmdl,
HCV/HBV 3063303060939 35309639000, MmImgdog 366s¢mdgb HCV 0bgqdiosty, Ro@o®ogl
36MMx0wsgE039H0 HBV bofobsswdogym 009Mados. 515939, BodHmddo fomdmoagbowo Mg3mdgbosiogdol
dobgz0m, 3m0bxgooMmgdme 353096@gddo HBV 695J@035:300L bododmmgdol 359m, s839d9gwos C
3935300b Lofiobsowdgam 939Mbsemdsbg Mo@ol mgds. HCV/HBV 3mobggdgool d90mbggzgdol
O Bodsr00535¢00, HCV 9em0dobsigools 36:my6sdsdo Bs®oven 35:3096¢ 9380 smi30mgdgemos
Bo@otogl HBV DNA 65096md6030 565¢00Bo 39600, Moms 89858l B 3g3s@o@ol

695d3H035300L LGsGHWLO.

B309b0 3300935 2399300L 36083690356 0bFMOTE0L BsDMYSMIIMH030 KX sbIE30L LobEgdolbmzob.
3963M, 33930l BoGqddo godmgmgbowwo HCV/HBV 3m0bg39J300l 36935¢gb@mdom 9933000
39358550 506036990 36H:MdEgIol sgGewmMds B39bL §39456580. si939, 8909agd0 BrMmoEI3L
0bg3m®ds3008 HBV 3593060l Lg®mzmbggmliosbmsb s3s3d06Mgdryen Mol3-935dGHm®mgdby. 33¢rgzol
390093900 BMI-b {o60msBgbl, MmameE ©sdme)300909w Hob3-8od@mOL, Mmdgeds 9g0degds 393wgbs
dmobobmb HBV 3543060l Lgm3mbzgmlLool dsh39b909wby. s0bodbweo 8gqgaqd0 3603369cm3zs6
06830mM5305L FoMmdmoyagbl 35d30bs300lL LEHMOEIR0gOOL F9dw93s39d0LM30L, 39MHIMm® LsFomms
Ubgoslbgs 063939630900l dmerggds 3063M9GME 3m30wo3090DY, HMIgdoi 0dymzgdosb HBV
35d3060L 99930609390 089bMmg69HMdOL Toswro Goligol J3q0.

53359 359ME5600 JOMHOMIPO YOMEOS

1. C 56 B 39353030l 9mbmobngdosbmsb dgwatmgdom, HBV-HCV 3m0b6939J30sb 03030l ©s5350900L
MRO LG 3OHMYMILOMYdS s Idodg 0dE0bsMYMDdS SbslisMYBL, Mo MM YYBOM FoMoEI0s
©3000L 30OHMDBOL, 3935GM(3IIESMEX0 35O E30BMT0L 496300056MGgd0L MOLZo s 3000l
23909696M30L LsFoMmmagds.

2. C 3935300 1s939MbsaMm SH0 MMdOL 303060 Iddgrgdol 36Y3sMoEgdOL gsdmyggbgdol
5{14909bmb 9O PoBbs BMLsBMYBIOO s LadyEbogMm 3330390 gd9d0, MM 3mobxgooMmgdw
35309639030 C 39353030l 830bscrmdol 36:mEglido 56 sbimmegdol dgdamad dglsdagdgueos dmbogl
B 3935300l 30601L0L 095dBH035309d.

3. HBV 3593060l Lghmzmbzgmlool 8563969890 bg 9gLsderms 8mgdgogdgl bbgsalibgs Golg-
3odBHMM900, HMRZMOYOOG 5OOL: bqlio, sB830, BoM3MEGH03gd0L FMbTMGDS, se3m3memols InbTsMgds s
Fo6d0 Hmbs 96 Lodlvydby.
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B5d6™AoL LE®WYJEHMOS S FMEMIMdS

obgME305 G990 M5dm©abodg Bofowoligeb. 3gMdm, 0go dmoEegl: dgbagswl, 33eg30l JoBbgdL s
59m 39690, 3900m©gdL, G99g0L, OLZMLOOL boffol, 33690l s Mg3mTY6E(309dL s dMEMl
2990996908990 0 EHIMGHOOL dOdLOMYMOBOS.

0bgMEG30580 godmygbgderos bgoslibgs bodgsbogmm Bsdmmdgdol 0bgm®dsgos, Mmdgwos

IG5 5OOL FoMmImygboo dodoma®msgzool boffowdo. bmen 4sd8mygbgdwer odbs 110
LodgbogMm BsdHMIdo s®LYdMEo 0bxmMTsE0s.

obgME30580 3300930l 999ag00L Bofioo Fomdmagbowos aMsx303990L s 3BMOEIGdOL Lsboom. vy
2990996989905 19 346553030 s 19 3bOOEO. OLYMESE0S FM0o33L 97 339MEL, MYxgMIBLYdO
fomdmpgbowos APA LGowol gsdmygbgdoo.

536MMBS305

330930 990092990L 99a35L9d5 s 353905 IMbS MYFolmsb sHEPML IgMma30 EoMAJdOL
139305¢0LGHIOOL Foge. 33¢930L F9gagd0L HoMmgbs Fmbs LsgMmmsdmEMolim 3MbygMgb309dbY.
3039w 99009290Dg 9m35Dogm sdLEHMoG0 LogMMsTMMOlM 3MbBIM96300LmM30L, Hmdgwog
299mg399bs 3mbEgM-309BgbEsEool Laboo - International viral hepatitis elimination meeting (IVHEM)-
b9, 99LE M0, bogMwsbgddo. sB939, 331930l F9IJODY IYOHEMBOM BMmIBss dgmdg
3BLEAEHMJHO LogMModMMHobm 3MmbxgMIbE00LMZ0L s Fodmd3zggbs 3mbiEIM-3M9BIbE 300l bobood - The
11th International Conference on Health and Hepatitis in Substance Users (INHSU) 306g9696305%9,
H0IgeoE 3090bsMmgmMds 59693590, 93903560 0500.

33w930L JoMH0MsO F99ga9d0L M9Howydg

33193590 hs®ronvyamo oym 1007 dmbsfowng. dmbsfoergms «dcegarglmds (n=845, 83.9%) oym 95953530.
MH9L3bg6EJOOL 83.6% (n=842) ogm >35 Herob. dmbsffoegms MAMagarglimds (=993, 98.6%) gHhmgbgdom
04 JoMm3z9wo. LogbmzMgdgeo 500l Jobgzom 33wg3s80 dmbsfowggdo 899gabsota
2390965(0bgb: mdowobo - 78.5% (n=790) s Mgaombo - 21.5% (n=217). Ggb3m©9bEgdol Lodrgsem
Lodoweng ogm 175.22 b3 (Gobodsgrwy®o - 150 b s Joguodse@o - 202 L), bergrm bodwgserm fmbs - 85.92
39 (@0608s¢yMo - 41 39 ©s Fodlbodogr®o - 180 39). 3393990 dmbsfoenggdols BMI dsB3969d9wo
3900926560050 2509b5f0ws: sdso Hmbs - 1.9% (n=15), bcGdoey®o Hmbs - 41.0% (n=317), 356do
§mbs - 34.0% (n=263) s Lodbvydbg - 23.0% (n=178). HYL3MbY6EHJOOL 64.2% (n=586) dmobIsM©>

30 3m3mel, beagom 5 3m3meEools Fo®lvyardo dmbdstmgds 50bodbs dmbsforgms 14.1%-0s (n=129). do»
dmO0U, 3063 30bToMms se3m3mml (=586, 64.2%), bdoMHo dmbIscmgds ssx30JLoMS 26.4%-35 (n=154),
Lodwgoem dmbdoMgds - 33.1%-05 (n=193), begrm 0830000 dbdstgds - 40.5%-0s (n=236). 333530
dmboffoangoms 2.3% (n=22) dmobds®s boM3zm®EHozgdl 0bgdiow®o gbom, bmwm 50.8% (n=485) fo@berdo
90bdom . HL3MBEYBEHIOOL MIMOgEglmds (=634, 70.3%) 0gm 05335l dmabIsgdgwo, bemerm 6.2%
(n=56) FoOlmedo dmobdo®s. 33193530 dmbsfowggdol bgdbrsewy®o 3sGGHbom®ol HCV Lds@mbo
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36md0o 0gm Fbmem Imbsfowgms 64.0%-00 (n=644). L0653, HCV ©0s00gd0mo LBs@GMbo 3Jmbos
12.7%-b (n=82). 33t93530 dmbsfoargoms 4.7%-b (n=45) 3Jmbs 019 0. bsbs33wgdom mgMsdosty
009 x390MmEs MHgL3mbgb@gool 9.3% (n=82). 3393590 Imbsfogrgms 90.2%-b (n=908) Rsm@EsMs SVR
965 0obo, LEobSE 94.3% (n=856) 456039Mbs HCV 06g39300L9,56.

HCV 2960303900l dobgzom dmbsfiowggdo 999gabso®om gosbsfoarbgb: HCV g9bm@osdo 1 - 28.7%
(n=289), 396m&030 2 - 23.2% (n=234) ©s 39bm@030 3 - 36.2% (n=365). dmbsfocgms 11.8%-0b (n=119) HCV
396m@030L dgLsbgd 0bxMm®Ts305 396 dmodgdbe.

3393500 dmbsfowrgms 32.9%-b (n=327) 3Jmbs ©30dwol sH0sbgdol swswo mbyg. 83Mbsermdols
5{149099g OOHMIdM30EJOOL IMTEJOME0 Mom©Ybmds (>150 U/L) 3Jmbs Mglidmbogb@gdol 85.1%-b
(n=857). 83790bscnmdol sfiygdo@sb 4 33060l 899gy 00HMBdM30EJO0L BmTo@gdwEo MHom©abmds
©055304b0MES dmbsfowgos 53.9%-3o (n=141), 8 33060l 999y sB0JLOMEs 51.3%-d0 (N=517), bogwrm
9399665 mdob aliMEgdol 9999y - 52.0%-90 (n=524). 33Obsermdolb sfygdedwg 33193580
dmboffoangoms 37.2%-b (n=375) dmds@gdwyero (>55 U/L) 3jmbes ALT-b 85B396989wo0. 33m6bscomdols
509490096 4 33060H0L d98ga, ALT-b 3563969090 dms@gdwyeo 3dmbos dmbsfowgoms 3.2%-b (n=32), 8
33060 999009 ImBsEgdYeo 3dmbs 2.7%-b (n=27), beagom 8390Bsenmdol oltwmangdol 8909y - 2.8%-
b (n=28).

30533030 1. dmbsffocngoms ALT-U (U/L) Gom@gbmd®ogo gobsfowgds 93096bsqmdol sfiygdsdog,
050990036 4 330600, 8 33060 @S 3379MbsMdOL EILE™MEYdOL F90gy

210
200
190
180
170
160
150
140
130
120
110
100
90
80
70
60
50 ~— 7
40
30
20
10
0

9399Mbscmdols 4 33065 8 33065 939960bsemdols
©fjggdedeeg ©LOYIdOL Iy

P09 [939(900 bsboor 5060369¢r05 ALT-b beat3d0l Jsb396989¢70 (7-@sb 55-0og U/L).



C s B 3935909980 30006%99300b 9300090002¢702805 bsgstoz9¢»md0
10

9399065¢rmd0ob ©s§ygds9Y 3393530 dmbsfogms 23.9%-b (n=241) dmds@gdwyero (>50 U/L) 3jmbeos
AST-b 95396909w00. 33Mbsemdol sfiygd0sb 4 3306H0L 9989, AST-U 9583969090 dmds@gdwyeo
3Jmbes dmbsforgms 2.7%-b (n=27), 8 33060L 990099 ImIs@gdwo 3dmbs 2.6%-b (n=26), beagrm
939960b5¢mdoL aliMEgdol 89dgy - 2.6%-b (n=26).

30553030 2. dmbsffoamgoms AST-b (U/L) G5 gbmd®og0 gsbsfowgds 93w9Mbsanmdols sfiygdsdy,
5(490096 4 330600, 8 330600 s 339MHBIEMBOL aLiMYEgdoL 9d©gy

150
140
130
120
110
100
90
80
70
60 = -
50 —— SN - - - - - - - e m e e e e m e —— - - - - -

40

" E m ==
20
10

0

93996Mbs¢Mmdob 4 33065 8 33060 939960b5¢mdol
©>fjggs8eg QLOYgdob 9900y

Poogero 439300 bsboor s@bodbrycros AST-b beadol dsb396989¢70 (7-osb 50-dcog U/L).
HCV/HBV 3m0bg9d500

LogHmm xsdd0, Mgb3mbegbEgdol 97.4%-b (n=981) 3Jmbos HCV 9mbmobggdzos, bmwm o@bgbow 2.6%-
b (n=26) - HCV/HBV 30m0b639J309. 3006530300500 353096¢)q00L 92.3% 85053530 0ogm (n=24).
31530030 X3MBJdOL Jobg30m, 3006530300gdwms 69.2% (n=18) 35 Hgwl Bgdmm oym.
LogbmzMgdgmo 500l Jobgz0m 3M0bxBoE0MIdIMWO 3530963700 8999abs0Mo© gowsbsfoers:
0d0obo - 42.3% (n=11) s Ggaombo - 57.7% (n=15). HCV/HBV 300680350690wgd80 656 3m 303900l
06353969960 3B00m Inbdo@gds 56 ©ox0gdLoMEs, F5gM58 oxoJLoMEs HoOliryedo dmbdamgds (58.3%,
n=14). 5¢v3m3mol dmdbdomgds s0bodbs 73.1%-0s (n1=19), bogwm FoOlwyendo dmobdsts 11.5% (n=3).
05005gmb dmobdstrs HCV/HBV 3m0bgo306093010 353096@g00L 68.0% (n=17), bmwem fs®lredo
dmobdotos 4.0% (n=1).

HCV 8bmobggdool dgmbg 353096@gd0b 83.7% (n=821) 35853530 0gm. sbs3mdMoz0 X3a39d0L
dobggzom HCV dmbmobgoio®gdmwmgdo 89909absoMs go@asbsfioarbab: <35 fgwo - 16.0% (n=157) o
>35 Pgero - 84.0% (n=824). 50603610 353096@gd0L 79.0% (n=775) Gga0mbosb ogm. bstzm@Hozgdol



C s B 3935903960 30206%95300b 9300900020505 bogst0339¢mdo
11

06@®53969960 3B0m Ibdo0gds sx0dloMEs dmbsffogms 2.4%-8o (n=22), bowwm fo®lwmdo
dmbdsMgds - 50.6%-00 (n=471). 5¢r3m3meol dmbdamgds 50bodbs dmbsfjoengoms 63.9%-35 (n=567), begom
Hoolmerdo dmobdsts 14.2% (n=126). HCV 9mbmobgozo®mgdmwo 353096¢9d0b 70.4% (n=617)
d00obdoms 05305Jmb, bmem 6.3%-0s (n=55) ss530JLoGS Fo®bryedo Imbdo®gds.

333990 Imbsfioemg HCV/HBV 3068030098090 353095@g00L 23.1%-U 3Jmbos 30dcol sbosbgdols
0500 EMbY (n=6). 3m0bR0EMIIMO 3530963 gd0 HCV 39bmEo3ol dobgzoom dgdwgabsota
390005(0wbgb: g9bm@EHoso I - 25.0% (n=5), y9bm@Eodo II - 10.0% (n=2) s 39bmGodo III - 65.0% (n=13).
SVR ¢gb¢otmgdol dgwga9d0L dobgogom, HCV/HBV 3m0bg0306M9dwwmmo 3530963 9d0L 100% gobo3m®bs.

HCV 9mboobggdiool dmbg 3530963900l 33.2%-U (n=321) 3dmbos 030d¢0l @sH0sbgdol dsmswo omby.
50b08bmo 3530963900 HCV 99b6m@H03ob dobggom 899¢093bs06Ms@ gowsbsfioerbgb: agbm@odo I -
32.7% (n=284), 49bm@o3o II — 26.7% (n=232) s 396m@Go3o III - 40.6% (n=352). SVR &qLlEotmgdol
390093900l dobgz00, HCV dmbmobgoio®gdmewmo 3s3096@9d0b 94.3% (n=836) 3560316Mbs 30649l0lgsb.

3b®owo 1. HCV dmbmobgogo®gdrmwmo 353096@g00L s HCV/HBV 3mobgoiomgdmwo 3530963900l
9mb5399900 (50H9M0Md0m0 LESEHOLE030)

JobsliosmgdWgdo HCV HCV/HBV
dmbmobgygdsos 3063139305

03000l sH0sbgdol mby

Q050 ©3sH056g0s 647 (66.8%) 20 (76.9%)

05050 sB0sbYds 321 (33.2%) 6 (23.1%)

HCV 39bm@03g9d0

396mB03o 1 284 (32.7%) 5 (25.0%)

396m@o3do 11 232 (26.7%) 2 (10.0%)

396m@G03o 111 352 (40.6%) 13 (65.0%)

SVR 990980

296039966 836 (94.3%) 20 (100%)

o6 2560379665 52 (5.9%) 0 (0.0%)

330930L 9963530 mdsd0 dmbofiogqgdols MIMez3wglimdsl MmbxR MO BoYEIM©S E5dMMOIGMMOMD
05396900y 498m33¢g39, 39Mdm: HCV genodobsgool 36:my®sds80 bstrm3s8qy, 93Mbognmdols
050990096 4 330600, 8 330600 @S 39MbsPMBdOL ILO™MEYdOL d90gy. 99Wgaqd0L Bobgzom,
9mbsfowggool ALT 8563969090 mombogg GglGo®mgdol 9999y 0omgdols dgsglo gobsfoers
HCV/HBV 3006330306093 w s HCV 8mbmobgoio®mgdww 353096¢9ddo. 396dm, 83960bsecrmdols
5(yqd0dg ALT 990006960 3583969090 dmds@gdwyero (>55 U/L) oym mM039 xamido, doa®sd

9399065 Md06 4 3306H0L, 8 3306H0L s 33wMHBIEIMBOL aLMYYEgdOL 909y 50bodbmwo dsB3969d9wo
B®3ol 9583969089 Log®mAbMmdwo BodmEs.

30593030 3. HCV 8mbmobgogo®gdwyeo s HCV/HBV 3mobgogo®gdwyeo dmbsfowggdol ALT-b (U/L)
5mEgbMdM030 2obsffoengds 939MbsEMmdOL ©sfygds8cY, s§Ygdosb 4 33060L 8909y, 8 33000l

3990099 s 9399Ob5EMdOL @sliMgdol G909y
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Mono-Infection Coinfection

P09 (939500 bsboor 506036305 ALT-b 6230l 8s6396989¢70 (7-sb 55-0og U/L) .

dmboffoanggdol AST 9sb3969dgc0 mmbogg GgLBoMgdolb 9909 momddol dbgsglbo gobsfows
HCV/HBV 3065303060909 s HCV dmbmobgosotmgdwa 353096¢90d0. 390dm, 83790bsermdols
5(i4g000g AST 9900056v960 BoB396909¢0 dMTs@gdmwo (>50 U/L) ogm m®m039 x 35380, Jog@sd
093996BsMd0sb 4 33000, 8 33060l s I3MMBIMOOL ILEOYYgdOL 8909 50bodbr o 5B3969dgwo
B®dol 358306909l LogMIbmMdEs BsdmEos.

36553030 4. HCV 9mbmobgootmgdmwo s HCV/HBV 3mobgogo®mgdmwo dmbsffoamggdol AST-U (U/L)
650m©gbMdM 030 gobsfogds 939MbsEMmdOL ©sfYgds8Y, s§Ygd0sb 4 33060L 89909y, 8 33060l

9990099 s 9399Mb5MdOL aliMmYIMadol 9909y
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Mono-Infection Coinfection

Poogero 439300 bsboor s@bodbrycros AST-b beadol dsb396989¢70 (7-osb 50-dcog U/L).
HBV 695943035309

33093590 B 35:3096@90b, 30LoE s0dmaBbs HCV/HBV 3m0bggdisos (2.6%, n=26), HCV
909065300l 30HMYMH300 LaMgdEMBOLLL BowEsMom HBV DNA Gom©gbmd®mogo goblsbmgs PCR
09000m@Oob 258mygbgdom. LodxgMso (HCV garodobsiool 36:myMsdsdo Bosmmgsdy, 93:9Mbscrmdol 8msdo
5 33190BsemdOL LGBl d989y) HBV PCR @gl&otgds Bow@e®s 14 dmbsfjoeql (53.8%),
MOXRIO500 GJLuGH0MGOS (839065 MBOL fygdsd@g s alMEgdol 899gy) Pom@otws 10
dmbsfoamgls (38.5%), bmenm HBV DNA &ql¢oMgds 900y M55 hor@o®s 2 dmbsfowgl (7.7%). dso
dmO0U, 30Log Pom@ots HBV PCR @gbdotmagds, 2-05 353096E0s dbmem ghmbgem Bso@oMs Ggbdotgds,
6oL 2593 3959mgm0db36 LGHOEHOLE03MM sboEoBL. MRgBowO 24 3530960 50.0%-80 (n=12)
s530dboMs HBV 0bggdgool 695d@039309, boosbsg 6 (50.0%) 3s3096¢b HCV gerodobsiool
3059590 Bs@mgsdg, HBV PCR @gbGotmadol gwga0 0 3Jmbo.

3bowo 2. 3530963900l HBV PCR GglGomgdol 99009900

N | 1 PCR | 2 PCR | 3 PCR
dmbsffoanggdo 3obmsbsi osgodioms HBV 0gsd@03s30s
1. | 0 | - | 152741
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2. 0 - 4493
3. 0 - 70
4. 0 362 173240
5. 0 132 528
6. 0 0 165
7. 500 3250 2200
8. 466 70 2715
9. 638 2715 2638
10. 528 771 8982
11. 20365 24599 52369
12. 117 6556 14865
0mbsforggdo, 3olmsbss 9@ ogodboMos HBV Ggod@ogsezos
13. 440 250 180
14. 66 117 160
15. 1250 1400 1850
16. 0 0 0
17. 638 - 75
18. 411 - 1125
19. 362 - 563
20. 300 - 310
21. 160 - 0
22. 124 - 0
23. 91 - 141
24. 205800 0.0 0.0

9439@s 33093590 dmbsfoerg 3s3096@0 (100%, n=12), 30Ls3 s©A0bs HBV G195d@ 03300, 35853530 0gm.
3b530L X3390l dobgzom HBV G95d@ogs300L ddmby 3530963900 89993050650 000b65fowbab:
<35 fgwo - 50.0% (n=6) o >35 fgwo - 50.0% (n=6). 50bodb1wo dmbsfjoegqdol 50.0% (n=6) HdOEOLOWH
04®, bergnm ambgbowro 50.0% (n=6) - M9g0Mmbosb. bs®3MmEH03900L 0bEHM3969M0 aBom FoMlivendo
9mbdomgds 50b0dbs Imbsforgms 45.5%-0s (n=5). 5 3m3mel dmobds®s HBV Mgod@ogsool 8gmby
353096(3g00b 66.7% (n=8), b Fo®lryedo dmobdats 16.7% (n=2). 05935Jmb 3mobdsmrs s0bodbwmwo
35(3096@900b 66.7% (n=8). HBV ©god® 035300 8gmbg dmbsfiowrggdool 16.7%-b (n=2) 3Jmbws 0z30dwols
3H0569080L Jowowo mbg. HCV g9bm@03gdol dobgogoo dmbsfioarggdo dgdwgabso®o

239096500 bgb: 29bmE 030 I - 18.2% (n=2), 49b6m@o3o II - 9.1% (n=1) ©s ygbm@osdo III - 72.7% (n=8). SVR
A9bGH0MYdOL 9900l Jobgz0m, y39es HBV Hgod@ogogool 8dmbg 3s3096@0 gobogm®bs HCV
30699oLASH.

00356053090 5b5¢0Dol F9gaq00

HCV 8bmobxozo®mgdmwmo s HBV/HCV 300653030603399w0 3530963 9d0L dtmbs3gdgdl dmmols
Bo@o®9dw9e0 003500530400 5bseroHol 89wgaqd0L Bobgz00m, BsdMmMmdomo LJglol FoMmBmdoygbugddo
55304b0MES MBOHM Fomswro HCV/HBV 30m0bx9dgool goghigmgdol 3563969890 (2.8%, n=24),
39000690007 3gOOMB0MO Lggbol Bmbsfoeggdmsb (1.2%, n=2), BsgMs3 50bodbw)eo As6LbZsz9ds ¢ 0ym
LEOGHOLEH0ZMMo© LaMfdmbm (OR=2.3, 95% CI: 0.55-10.00). HCV/HBV 3mo0bggdzool 356396909000 matre
bdoms sx30gboMEs <35 fjerol dmbsfoengqddo (4.8%, n=8), 9gocmgdom >35 Hrol dmbsfowggdmab
(2.1%, n=18), 50b0dbmo gsblbgszgds LGo@EHoLE03MMo® LoMfdMbm s0dmbbos (OR=2.33, 95% CI: 1.00-
5.50). 66 30@03900L 06EHE939699H0 3B0om IMIHTMYOgdT0/HoMlEdo BmdbTs®mgdwqddo wWRM™
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95050 3m0bxgo0M9d0L 563969890 ©sxg0dloMm©S (2.8%), 89005690000 dMbsfoggdmsb gobog
3M5LMEgl IMbHIsM05 b6 3ME03900 06EM396:9MH0 gBom (2.2%), BogMsd 50b0TbwEo AsBlbZz9ds 5
04 bGOEBHOLEHO MM LoMfdmbm (OR=1.24, 95% CI: 0.55-2.83). 3m0bxzozo®mgdol 99dmbggz9d0 99sMgdom
bdoM s sxzogloMEs MdoEroldo Izbmamad dmbsfowggddo (5.1%), 8gsMgdom Mgyombido dgbmagmgd
9mbsfogqdmsb (1.9%). gl 4o6LbZ0390s LESEHOLE03WYOMS® La®fdwxbm ogm (OR=2.76, 95% CI: 1.25-6.10).
50 303mol IndbdoMgdgddo/Fodlvyendo dmdbdsmgdergddo Mumem b3oMsw osgodiom®s HCV/HBV
300bxqd0ol 990mbzg3900 (3.1%), G90Mmgd0m Imbsforggdmsb, 306 LogMmm o6 dmobIsMmEs
503030l (2.0%), Bog®s8 gl gobbbgsggds biGeEolE03M® La®fdnbm 56 oym (OR=1.54, 95% CI: 0.52-
4.52). 3063394300l 999m0b393900 MB3OH® HA0Ms© ©sR0JLOMEs 08 Imbsffowgqddo, 3063 56 Fmobdatrs
058859l (3.3%), 9900509000 05935JmL ImIbIsMmGOWJdMb (2.6%), o3 50bodbo goblbgaggds
LESGHOLEH03MMO® LoMFIMBM o6 s©dmBbos (OR=0.78, 95% CI: 0.32-1.90).

3b®owo 3. HCV dmbmobyoio®gdnmwmo 353096@gd0b s HCV/HBV 3m0bgootmgdmwo 3530963900l
LMEO0M-g8MAMS5300 Jmbs3gdgdol d9sMgds

35bsLosMGdWgdO HCV HCV/HBV OR (95% CI) p value
3mbmobgygdsos 300689309

Lggbo (N=1007)

0506H:™md0mO 821 (97.2%) 24 (2.8%) 2.3 (0.55-10.00) 0.24

9005MMB0MO 160 (98.8%) 2 (1.2%) 1

absgo (N=1007)

<35 fgewo 157 (95.2%) 8 (4.8%) 2.33 (1.00-5.50) 0.04

>35 fgaro 824 (97.9%) 18 (2.1%) 1

LobmzMmgd9w0 50O

(N=1007)

6930mb0 775 (98.1%) 15 (1.9%) 1 0.009

®d0wolo 206 (94.9%) 11 (5.1%) 2.76 (1.25-6.10)

IDU (N=955)

8m0bsMl/ FoOlryando 493 (97.2%) 14 (2.8%) 1.24 (0.55-2.83) 0.60

90bdom o

e 438 (97.8%) 10 (2.2%) 1

0030300l Inbdotgds

(N=913)

8m0bdsMl/ FoOlrendo 693 (96.9%) 22 (3.1%) 1.54 (0.52-4.52) 0.43

dmobdoM s

56 194 (98.0%) 4 (2.0%) 1

00005gml dmbdscgds (N=902)

9mobds®l/ Fo@lbmewdo 672 (97.4%) 18 (2.6%) 0.78 (0.32-1.90) 0.59

90bdom o

o6 205 (96.7%) 7 (3.3%) 1

HCV/HBV 300639300l d500b393900 95360 bdoMsm ©0s130db06s 03030l sb0sbgdol sdsgmo
©mbolb dJmbg dmbsfowggddo (3.0%, n=20), 8969000 3030l SBOBYdOL Bowswo Embol dmby
35309639056 (1.8%, n=6), o0 gb A5BLBZ39ds LESEOLEH0ZMMoE LoMfIbM 56 50BmPBs (OR=1.65,
95% CI: 0.66-4.16). HCV 996003900l dobgogom, 3mobgozotmgdol dsh39690egdo 89dgabso®o
2390965fowa: g9bm@odo I - 1.7% (n=5), 3gbm@EHodo II — 0.9% (n=2) s 396m@Go3o III - 3.6% (3.6%). dgemey
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5 39L589 396mEH0390L FmEOL Aoblbgsg9ds, HCV/HBV 3006530306900l dobgr30m, bigs@ol@ozsdow
Lo®§Imbm 50dmPbs (p=0.04). SVR 890939d0L 8obggz0m, Yy39¢s 300683030090wo 35309630 LEms©
239603665 306HLoLYH.

3bMoero 4. HCV dmbmobgozo®mgdmamo 353096¢900L s HCV/HBV 3m0bgootmgdowmo 353095@g00L
9mbs399900L FgsMgds

3sbsbosNGPIWYPRO HCV HCV/HBV OR (95% CI) p value
3mbmobxgdsos 3063839309

©300wob sH0sbgdol mby

(N=994)

@000 3H0GYdS 647 (97.0%) 20 (3.0%) 1.65 (0.66-4.16) 0.28

05050 sB0sbYds 321 (98.2%) 6 (1.8%) 1

HCV g9bm@o3gdo (N=888)

336m@BH03do 1 284 (98.3%) 5 (1.7%) 2.04 (0.39-10.62) 0.39

236m@odo 11 232 (99.1%) 2 (0.9%) 1 1

336m@03do II1 352 (96.4%) 13 (3.6%) 4.28 (0.96-19.16) 0.04

SVR dggao (N=908)

296039060 836 (97.7%) 20 (2.3%) . 0.27

o6 2960366 52 (100.0%) 0 (0.0%) .

HCV 839960bs¢rmdol sfygdsdeg, HCV/HBV 3m0bggdzool 89800b393990 »86mm bdotow msgodlo®os
00053 gdeo ALT-U 9dmbg 35309639000 (2.8%, n=16), 99005605000 00 353095F oMb, gobsg ALT
056396909000 bm™dsdo 3Jmbes (2.3%, n=10), Fo3M53 50060860 956Lb393905 LESEHOLEHOIMMS©
Lo®fdbm o6 50dmBbs (OR=1.24, 95% CI: 0.56-2.77). 832960bscrmdol ©sfygdowsb 4 3306M00L, 8 330600
5 33719MBsemdOL EILEOWWGdOL J909, ALT-b 565¢r0bo Borm@oms 3mobxozo®mgdymo 353096 9d0L
dbmerm bobgzsmb. domgdweo d9wgagdol dobgpgom, HCV/HBV 3m0b65030609309w0 3530963900
36Mm395GHM0 396sFogds Bo@oMgdmeo sbserobgdol dobgzom 899wgabsoMom owsbsfowrs: ALT-b
9bse0b0o 93MMBsMdOL IfYgd0Esb 4 33000l dgdgy — <55 U/L 3Jmbg 3530963900 — 1.6% (n=10) >
>55 U/L 9gmbg 3530963900 — 1.3% (n=1). 336GBsemdol ©sfygdosb 8 33060l 899gy s 939Mbsgmdols
Q3LG¥EgdoL 99809, Y39s 08 300653030MJdMwo 35309BE0L ALT-U 3583969990, H™MIganlss
BB @s 90b0db@o 56500, bmtmdol gotawgddo ogm (<55 U/L). HCV 8310bscnmdol sfyqdedoy,
HCV/HBV 3m0b639300L 8900b393900 95360 bdoMow ©0si30dboms AST-U 6m&dol gotaegddo ddmby
35309639030 (2.8%, n=15), 99005690007 08 3530963HJd6, 3obog AST 9563969090 ImToEgdweo
3Jmbs (2.1%, n=10), B53M53 50608690 256lb39390 LEBIGOLE0IMMOE LEMHIMbM 56 50BMBBLS
(OR=1.32, 95% CI: 0.59-2.97). 8329665¢0md0b ©s§ygd0sb 4 330600, 8 33060L s 839Mbsermdol

O gdol 8999, AST-U 5bsc0Bo BB 3m0bxoE0MIdMEo 353096@ 900l Fbmeme bsfowb.
000900 d90g3900L dobgz0m, Y39es 08 3MobxroE0MmYdMwo 3530963 0L AST-I sB396909cro0,
HMIgbsg BorBo®©s 50b0dbeo BseoBgdo, beMdol gstywmgddo ogm (<50 U/L).

HBV 69543035(305. 8035600530790 565¢00bols 89093900

HBV 695d&035300b 89800b393700 ©og0gdboMs dbmewm 35d6:md0mo bdglol ddmby dmbsfowmggdols
54.5%-80 (n=12), 8900569000 31OH™Md0m0 bdqgbol Imbsfiowggdmsb, bosg Loghmm 6
299m39bogs Mgod@030300L d9dmbgzgzs, dgLodsdobo@ s0bodbeo gsblbligsggds biGe@EolEozMow
Lo®fdbm o6 50dmBbs (p=0.14). sLs30L XABgdoL dobggzgom, HBV 6195035300 »g®m dg@o©
©055304b0Ms <35 ol dmbsfowggddo (85.7%, n=6), G9sMgd0m >35 Frobl sbszol Imbsfoerggdmsb
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(35.3%, n=6). 50b0dbM0 goblbgs3905 LGsEHOLEH03NMO® LoMFIMbm sdmBbos (OR=11.00, 95% CI: 1.06-
114.08). Mgy0mbdo dbmgzmgdo dmbsfowggdol 60.0%-8o (n=6) sgoduomos HBV Hgod@ogsgos, Mos
39000690007 FoLo0s MdOooldo dbmgMgdo dmbsfowggdol dshzgbgdgwmsb (40.0%, n=4), ds3Msa gl
296353905 LEHSEHOLE03OS®E Lo®FdMbm o6 ogm (OR=2.00, 95% CI: 0.38-10.41). HBV 6g5J@Eogs300b
356396909000 B 3MBH03900L 0694309960 B0 IMbToMgdol s S 3M3meol dmbdstgdol dobggzom
05650650 965f0ers. Bmbsfjowggdol 57.1%-8o (n=4), HGMIYdOE 56 dobIsOEOID 058dsgdml,
5530JboMs HBV 695d$035309, M3 dowowo 858396909w0s 890056050000 058dsgdmlb dmdbdstgdgen
9mbsffogqdmsb (50.0%, n=8). 999930l dobgz0m, 30dwol sH0sbIdOL B0 EMBOL TJmby
MO 39¢) 353096 osy0bws HBV 6gsd@ozs30s (55.6%, n=10), 990569800 030d¢ol sHosbgdols
050060 EMboL IJmbg 353096390096 (33.3%, n=2), BogM53 b obLlb33905 LGHSEHOLEH0I MM LoOFIMB@
56 508mBbs (OR=2.50, 95% CI: 0.36-17.31). HCV g9bm&03900L dobgwzom, HBV H95g¢ 035309 y3gesby
©OEO H5MEIBMdOm Ix30JLoMEs Bgbsdg ygbm@odol 3Jmby 353096¢9dd0 (61.5%, n=8), 3909y dgmMY
396mGH030bL dJmbg 35309639000 (50.0%, n=1) s dcrEMl 3063900 396mGH030L dJmbg 35309639000
(40.0%, n=2), 953650 5060860 256Lb35390900 LG OEHOLE03YMSE Lo®fdNbm 56 50dmMBbs (p=0.70).

HBV 35930600 Lgtmzmbgg®dliool 99093990

33¢930L 50b0dbe Boffoendo by 431 dmbsfogrg ogm Bs®omwo. 5J9sb 62.2% (n=268) ogm 95053530
5 70.3% (n=303) >35 {eol. dmbsfowgomes Lsdrsm sbs30 ogm 41,55. Imbsforgms MIMogEglmds
Joem39qd0 0943696 (97.7%, n=421). dmbsfoengoms 43.2%-b (n=186) 3Jmbos bea®dsm@mo fmbs, 24.8%-b
(n=107) 35600 fmbs s 17.6%-b (n=76) 3Jmbs Lodbwydbg. dmbsfoengoms 78.0% (n=336) 33ObscrMd©S
HCV 9w080bs300ol 36:ma6s800. dmbsfowmgms 28.3%-0s (n=122) gobs3gbos, ®md dmobdstos
Bo03m@H03900L 0bgd30mmo abom, begm 1.9% (n=8) ogm sgd@owcmo dmdbdomgdgwro. dmbsfocgms 41.8%
(n=180) 90bT>ME> M5doJMb, beenm 43.9% (n=189) - s5¢v3m3mel. Anti-HBs @gb@&otmgdol 990yma,
50073000 9900920 ©530JLOMES Bmbsfowgoms 74.7%-8o (n=322).

LGoGoLGH03Ms 360036gemz960 gsblibgs3909d0 sxzg0dloM©s s6E0-HBs 05000 s MoMymuom
dmboffoangqdl Mol §390mom dmyzsbow 33wogddo. 35g30bsool 899y Jowrgdl Ma3dm dg@o©
3Jmbosom 0dMbo@gdo (OR=1.85, 95% CI:1.15-2.98). o3 999bgds BMI-U, bem®dsgrwy®o §embol ddmby
dmboffoanggdl 39¢e© 3Jmbsm ©sId0mo GHILEOL 990 (83.9%), FoMdo fmbol (67.3%; OR=2.53, 95%
CI:1.44-4.43) 56 Lodbwydbol (63.2%; OR=3.03, 95% CI: 1.65-5.57) dJmbg 353096@gdmsb dgsmgdoo.
3993065300L (99L599 MBs) s anti-HBs ¢glGo®mgdol msMm0wgdl InGol Mol mz3swbsBHobom,
9mbsHogqdl, HMmIgdos s3M0wo 094zbgb <12 mgoom sy 3Jmbosm anti-HBs @gl@ob sgdomo
9900930L MBROM Joowo 36935¢gbEGHMds, 212 13000 5] 35d3060MdM Bmbsfjomgqdmsb dgwstgdom
(OR=1.88, 95% CI:1.09-3.25).

3b®owo 51. 3530963900l 9mbs3799d0 s Fs00 G9aMgds anti-HBs 99009900L dobggzom. *p<0.05

35boLosNGdYdO Anti-HBs Anti-HBs p value OR 05 95% CI
05009000 IOYIRBONO

Lggbo

Joeo 133 (81.6%) 30 (18.4%) p=0.01* 1.85 (1.15-2.98)

3530 189 (70.5%) 79 (29.5%) 1

BMI

6o mc0 fmbs vs 156 (83.9%) 30 (16.1%) p=0.001" 2.53 (1.44-4.43)

Jo6d0 fmbo 72 (67.3%) 35 (32.7%) 1

Bm®Io@mc0 fmbs vs 156 (83.9%) 30 (16.1%) p<0.001* 3.03 (1.65-5.57)

LodLvyd6g 48 (63.2%) 28 (36.8%) 1
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Fo6d0fjmbs vs 72 (67.3%) 35 (32.7%) p=0.56 1.20 (0.65-2.22)
Lodlvydbg 48 (63.2%) 28 (36.8%) 1
35d30b5300L 30639
Bl s anti-HBs
A9LGH0MYOOL MO
Ol s®LYOIEO O™
<12 m39 278 (76.8%) 84 (23.2%) p=0.02" 1.88 (1.09-3.25)
>12 39 44 (63.8%) 25 (36.2%) 1

Anti-HBs 890939000 dobgogom, §390mom 9m3gder (33e0s©9030 bds@ol@ozamow Lo®fdmbm
296Ub35398900 56 ©R0JLOMS. Sb53MBMOZ0 XyYBJOOL Jobgzom, anti-HBs o@gdom®dol

0539690900 RO Jomso ogm <35 fierol dmbsfoegqddo (80.5%, n=103), 9gsm9d00 >35 ol
0mbsfjoggdmsb (72.3%, n=219). 08 3530963 gd0L MBROM 39 bofowl 4sdmmdxdsgos B 3935@0@0l
Lofobssmdgam s6E0bbgmgdo, MMdgEmsg o6 3Jmbosc HCV 0bggdisos (76.8%, n=73), 3gs0gdoo C
393530@0b 9gmbg 353096370056, HMImadog BsBmverbo 043bgb HCV gerodobsizools 36ma 68530
(74.1%, n=249). Anti-HBs 565¢00%0l ©o@qd000 890930 M536Hm bdoMs ©sg30dboMos dmbsfjoegqddo,
H0Imgdog 96 Imobdotbab 1s3dsdmb (77.6%, n=97), 890M3d00m 05305Jmb ImdbdoMgdegdmsb (72.6%,
n=143). B 3935&0¢30U bafjobsswdgam s6E0olbgmwgdo 000mgddol msbsdstro Homgbmdom godmddsgzws
Bo03GH03900L 063639660 3o dmdbdamgdergddo (75.0%, n=6) s ©sbsMhgb dmbsfowrggddo (74.0%,
n=233). Anti-HBs 56500l 050098000 8900920 w36m b3oMs© @osgoduo®ms dmbsfowrggddo,
H0Igdog 96 Imobdsmbgb sezm3meb (79.3%, n=92), 890569000 5¢03Mm3cmErol ImdbToMgdgdmsb
(71.8%, n=148).

@MXoLEH0IMNOO MIROHIJLOOL 565¢0BTs Qodmogerobs dbmerme BMI, Gmymé g HBV godzobol
LYOMIMbZ3gOLOOL oTM30IOJEX0 MOL3Z-BSJBHMMO (BMMTsE MO Fmbs Lodlrydbol Fobssmdwga:
adjusted OR [aOR] = 2.97, 95% CI: 1.61-5.47; @05 bom®3sgwy6Ho fimbs Fo600 fmbol Fobsosmdwgy: aOR = 2.44,
95% CI: 1.38-4.32). 890092900l dobgz0m, 33¢s©goo: bglo (aOR=1.50, 95% CI: 0.88-2.56) s
39930b6s300L 30639 MDBIL s anti-HBs $glGoMgdol msmoml dmcmol s6LgdMwo mm (aOR=1.34, 95%
CI: 0.65-2.74), 56 500mBbbgb HBV 3593060l LgMmzmbga®lool sdmm300989wo Hob3-3odém®mgdo

3bO0wo 6. 3530953900l IMbs399gd0 s Jom0 FgsMgds anti-HBs 9909990l dobgzom
(@mx0bHOZIHO HIFOILOOL Bgegygdo)

9sbslosmgPdW9RdO Anti-HBs Anti-HBs Adjusted OR s
©5©9d000 ¥15OHYIBONO 95% CI

Lggbo

Joeo 133 (81.6%) 30 (18.4%) 1.50 (0.88-2.56)

3530 189 (70.5%) 79 (29.5%) 1

BMI

Bm®3seo fmbo vs 156 (83.9%) 30 (16.1%) 2.44 (1.38-4.32)

35600 mbos 72 (67.3%) 35 (32.7%) 1

Bm®3seo fmbo vs 156 (83.9%) 30 (16.1%) 2.97 (1.61-5.47)

Lodlvydbg 48 (63.2%) 28 (36.8%) 1

Fo0d0fbs vs 72 (67.3%) 35 (32.7%) 1.20 (0.65-2.22)

Lodlwydbg 48 (63.2%) 28 (36.8%) 1

35J30065:300L 306390 MBI o anti-HBs
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A9LGH0MJd0L MSMHOL FMEOOL sOLYdLIEO
O™
<12 m3g 278 (76.8%) 84 (23.2%) 1.34 (0.65-2.74)
>12 m3g 44 (63.8%) 25 (36.2%) 1

51336900 S ©19339bO30YdO

33093590 B0 1007 3mbsfjoosb, Hmdwgdog botyqdwmdbyb HCV garodobsgool 3Gmamsdom,
Loo@g Fom PoEotom HCV s HBV 3Hobobyo, 2.6%-b (n=26) 3dmbos HCV/HBV 3m06%9d500.
300bx89d300L 3583969090 MM Towowo ogm 30853539000, <35 fierol dmbsfoegqddo, mdogrolido
93bm3Mgd dmbsfiowggddo s 3glsdg 49bm@odol ddmby 353096¢9dd0. Abgaglia 3960 33w9g30L
390092900L5, ©00Jdob dbs3L0 F9I)00 IBOJBOMES LodsMM39wMTo Bo@oMgdwmw 33¢935003, LoSE
9mbsfomgmds 52225 35309b@0, HMIgdoi 832960bsermdbgb HCV gemodobsgools 3Gmysdsdo 2017
P06 2022 Garsdy. s0bodboe 33¢93580 HCV/HBV 3m060303060900L 583969090 2.5% (n=1282)
0y, bemem 2019 - 2022 Gargdol dobgozoo: gl 5639690900 2.2%-s6 2.9%-00g 9g6Hygmds.
3006130306090l 3543969090 »MBHM bdoms oxgodbo®ms 18-45 {erol dmbsffowggddo, 5853539090,
Bo3m@GH03900L 0b69d30mMo a0 dmdbdsmgdwgddo s HCV 9glsdy 49bm@Godolb dgmbg 3s30gb@gddo
(Senad Handanagicl, Shaun Shadakerl, Davit Baliashvill3, Irina Tskhomelidze3, 2023).

ALT-b 890000660 0563969090 HCV 93m6bscnmdol ofiygdedg ssbermgdom 13%-000 Bo@s@o ogm
3006830306093 35309639000, 990509000 FmbMmobroEoMgdw 353096306 (62 vs 71 U/L). sbg3y,
35(3096¢900L MmM039 X3IBd0 LogMdbmdmwsw G3830Mm©s ALT-U 858396900 839Hbsermdol sfygdosb
4 330600 553w0l 8999y. 50bodbmwo Fgga0 330P39670L, ™I 30Mms30M0 dmJdgrgdols
363030600 1585w gdd0 IPII0MsE IMJdgEgol 30dwol LEsEHWLBg 83MMbsMdOL
050990056 byaw Gomss 4 330M0L 2oLzl 9999Y. 8349MbsmdOl IHYId0sb 4 33060U, 8 33060l s
9399665 mdoL EaliMEgdol 9999y 393907900 boeroBgdol dobggom, ALT-b s AST-U
0539690900 BMIoL BoMAWGOTO 0ym MMAME 3 3NObBOEOMYIMW, sbg3g dmbmobzozomgd e
35(3096@39dd0.

Bg960 330930l 89093900l dobg30m, 24-sb 12 35309630 godmgeobs HBV Hgod@ogsgos. sbg39,
ALT-b o AST-b 9900569960 35839690900 mbsg goblbgsggdms 3mobgozomgdwe s
9mbmobxzoEomgdw 35309637080, 39Mdm s0bodbywo 5839698 gd0 MBHM FoMswro oym
300bx030MHgdMw 35309639080, Moz gladwms godmfzgeos HBV 0bggdzool Mgod@ogzsgoom. bbgs
33093900 990092990l dobgz0ma3, 30068303060 JdMW 35309639030 HCV 0bggdzool DAA
1589950989800 §er0dobszool d98ma, 35309bG9d0L 56339 boffomdo Ggodwmgds gobgomatqls
HBV 695d® 035309, 05953 89b53ms g0dmofjgomb LgMhomBmwo qs0mwwgdgdo (Bersoff-Matcha et al.,
2017; C. J. Liu et al., 2009; Yeh et al., 2020). sbg39, 50bs60dbs300, G™M3 HBV Mgod@ogsgos bdod
9900bg935d0 3000bsMgMdL MB0d3EHMIM s Fbmeme dEocmg bsfjowo bsFHmgdl HBV d3m@mboqrmdsl
(Chen et al.,, 2017a; C. J. Liu et al., 2022). HCV 0bggdgoolb 932960bscrmds DAA-0m 56 06@ghggdmbolbs o
6005306060L 358myqbgdoom 5930090 ©300wMOb 39380MGOE 56 BMmysw LLO3ZOWOIBMBLL
3006830306093 35309639080, 0oL 25dm3 HBV Ggod@ogo300L (0l30 ©o99d398gmos, ®mad dogobbomm
HCV 939960b5¢0md0b 250000900L dobgboq (C.-J. Liu et al., 2014; Shih & Liu, 2020).

B39b0 33¢0930L 90093900 Ho®dMoabl 3608369 mgs6 0bgm®mTsizosl HCV/HBV 3mobgoio®gdwyeo
3530963900bL dglobgd, dmIgdog 9379Mbsermdgb DAA-om C 3935¢0@0b 30MHL%byg. s0bodbmeo
0bgm®ds300L Loggrydzgw by 9Jodgdl s 9g30FoMEEMAqdL, HMIgdo3 3Mdsmdgb 30MMlmEro
3935303 900L 256bGom, 9969050 LoFoMHM 0bRMMTsE0s 30683030MJOMEO 35:3096GJd0L B83MMbsEMdOL
LHmO0 ©og93d5M900bm3z0L.
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L50MBo3ME 9293300 33e93300LSMZ0L FomMzoeoLFobgdMo Mbs 0gmb Lbgs 3eoboz®o
35615093003, HMIGEms godmygbgdomsg dgbsdergdgwo 0gdbgds dgi3sbicogh HBV Mgod@ogsgool
399m3a9bs, HBV 06g39d300L 5dGH03mds 93290bscmdol 3@maglbdo s HBV M9g5d@&o35300L 369396300
HCV 99637966900L 8990093.

000Ub 250m35¢00bfobgdom, Hmd HCV/HBV 3m0bgoiotmgdame 353096390L 5§30 03000l 935090900
36myMaboMgdol s HBV Ggod@ogzs3ool dsmawo Golgo, HCV 93996bsqmdol 3Gm3gldo
6930896060900 3MMmBowmsd@ozmo HBV Lsfobssmdogym mghados.

HCV/HBV 3m06g9J300L 99000b393900L Lenemma Bods®megs, HCV gerodobsgools 3GmyMsdsdo
Bsdovgan 353096319000 5309090 hs@otgl HBV DNA (omgbmd®mogzo sbserobo 3gmommms,
505 99835L09L B 3935@0@0L Hgod@0353000 bgo@nUo. sB939, 3608369wM35605 y39ws 08 3530963 0L
35943065305 B 393530¢)0b bafobsswdwgym 3sd30bom, MmIgemmomsg o6 99698500 06039500 go@s@sbowo sb
35943065305 Bo@scmgdyeo. HCV/HBV 3mobggdzool 990;mbggzgdol 9gledgomgdes, h3gbo
9303960053005, OHMT 4599xMdILIL LodgEoEobm 3gMLMbsEol s 3530963 Jd0L (3mEBOLS s
0683m8069dwmdol mby HBV 3sd30bs300b 99gliabgd, sbgzg gomdxmdgbiog HBV gsdzobol
bgdolsfzmdmds 353096¢g00Lsm30b. s1939 H93009bE0MYOME0s, 35d30bs300l 899yma
2593998539090 0399603 9EH0L Ym3z9wficro®mo dmbo@mMobyo, Gsms gsdmzaobogl olgmo
39000b303000, LI 96 J9IMTNFs30s 08bOEYEHO S FMbEL Fs00 35d30bsE0s WTsEHIBOMO EMbBOL
359mygbgdoom.

B309b0 3300935 2390300L 36083690356 0bFMOT3E0L BsDMYSMIIMH030 KX sbIE30L LoLEgdolbmzob.
3963Mm, 33930l Bocqddo godmgmgbowwo HCV/HBV 3m0b6g39J300L 36935¢09b@mdoom 9933000
393583550 506036990 3HMBEGIOL SJGUewrmMds B39l J39956s80. s1939, 8909YAgd0 BMm0oEI3L
068306353056 HBV 30d3060L g 3mbzgmlioslimsb 393806093 Mob3-g30d@memqdby. 33¢0930L
390093900 BMI-U {o6dmsbgbl, MmameE ©sdme300909w Hob3-8od@mOL, Mmdgeds 990degds 393wgbs
dmobobml HBV 3543060l LigmmzmbzgmlLool dsh39b909wby. s0b0odboeo 8gqaqd0 3603369c0m3zs6
0bxm®As300L FoMdmaygbl 3od30bsool LEGMs@gy0gdol 89999853900Lm30L, 39MIM LoFoMHMs
Ubgoslibgs 063939630900l dmerggds 3063M9GME 3m301w3090DY, HMIgdoi 0dymzgdosb HBV
35d3060L 99930609390 089bMmg69HMdOL Fomswro Goligol J3q0.
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Introduction

Hepatitis B (HBV) and C viruses pose significant public health challenges globally. They are the leading cause of
chronic liver diseases (Nouroz et al., 2015). Hepatitis C virus (HCV) belongs to the Flaviviridae family,
characterized by a single-stranded RNA structure. Upon entry into the human body, HCV damages
hepatocytes, liver cells, and is a major contributor to chronic hepatitis, cirrhosis, and hepatocellular carcinoma,
significantly impacting global morbidity and mortality rates (Zumaeta Villena, 2006). According to the World
Health Organization, approximately 58 million people worldwide suffered from chronic hepatitis C in 2023,
with 1.5 million new cases reported annually. The global burden of chronic hepatitis C affects around 3.2
million adults and children, with 290,000 deaths attributed to it in 2019, primarily due to cirrhosis and
hepatocellular carcinoma (World Health Organization, n.d.-b).

Hepatitis C virus remains a critical issue in Georgia as well. In 2021, the National Center for Disease Control
and Public Health recorded 2,727 new cases of HCV infection in Georgia (Ministry of Internally Displaced
Persons from the Occupied Territories, Labor, 2022). A national HBV and HCV seroprevalence survey
conducted in 2021, involving 8,710 participants, revealed an anti-HCV prevalence of 6.8% (95% CI: 5.9 - 7.7)
and an HCV RNA positivity rate of 1.8% (95% CI: 1.3 — 2.4), indicating approximately 48,600 individuals with
chronic HCV infection. Compared to the 2015 study, anti-HCV rates have declined (2015 — anti-HCV
prevalence - 7.7%). There is also a significant reduction in the HCV RNA prevalence rate, which was 5.4% in
2015 (95% CI: 4.5 — 6.3, p<0.0001). The prevalence of chronic hepatitis C has decreased across all age groups,
notably among those aged 40—49 (9.8% in 2015 and 2.7% in 2021) and 50-59 years (8.7% in 2015 and 1.6% in
2021) (CDC et al., 2021).

Similarly, Hepatitis B virus poses a significant challenge worldwide. Upon entering the human body, it damages
liver cells, leading to both acute and chronic forms of the disease. Chronic hepatitis B is a major cause of
chronic liver diseases such as hepatocellular carcinoma and cirrhosis (CDC, n.d.-c; Hepatitis B - FAQs, Statistics,
Data, & Guidelines | CDC, n.d.; World Health Organization, n.d.-a). While adult-acquired hepatitis B infection
results in chronic hepatitis in less than 5% of cases, infection during infancy and early childhood leads to
chronic hepatitis in about 95% of cases. The hepatitis B virus can survive in the environment for up to 7 days
and, upon re-entry into the body, can cause acute and/or chronic infection. The incubation period ranges from
30 to 180 days, with the virus detectable 30-60 days after infection, often progressing to chronic hepatitis B,
especially when transmitted from mother to child or during childhood. According to the World Health
Organization, approximately 296 million people worldwide were infected with the chronic form of hepatitis B
virus in 2019, with 1.5 million new cases reported. In 2019, about 820,000 deaths were attributed to hepatitis B
virus, with cirrhosis and hepatocellular carcinoma being the most frequent diagnoses (WHO, n.d.-a).

In Georgia, hepatitis B virus remains a significant concern. In 2021, a national hepatitis B and C seroprevalence
survey conducted among individuals aged 18 and above revealed an anti-HBc prevalence of 21.7% (95% CI:
20.4 - 23.2) and an HBsAg prevalence of 2.7% (95% CI: 2.2 - 3.4), indicating that 2.7% of the adult population
in Georgia has chronic hepatitis B virus. The prevalence rates of anti-HBc and HBsAg have decreased compared
to the 2015 study, where the anti-HBc prevalence was 25.9% (95% CI: 24.1 — 27.6; p<0.001) and HBsAg
prevalence was 2.9% (95% CI: 2.4 — 3.5) (Graph 2) (Kasradze et al., 2020a).

Vaccination stands as the most effective means of preventing hepatitis B virus infection, a measure available
since 1982 (Chang & Chen, 2015; WHO, n.d.-b). The hepatitis B vaccine contains the hepatitis B surface
antigen (HBsAg), a crucial protein sourced from the virus's surface. By stimulating the immune system to
produce antibodies against HBsAg, the vaccine confers protection against HBV infection (Venkatakrishnan &
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Zlotnick, 2016). Typically, HBV vaccination entails three doses administered over six months, although four
doses are also feasible. The initial dose can be administered at any age, followed by the second dose a month
later and the final dose at least six months after the first (CDC, n.d.-a; H. Zhao et al., 2020). Chronic hepatitis B,
characterized by the prolonged presence of the virus in the body, often manifests without noticeable symptoms.
Nevertheless, it can lead to liver damage, cirrhosis, liver cancer, and even death. Moreover, individuals with
chronic hepatitis B can unknowingly transmit the virus, underscoring the importance of vaccination in
preventing HBV infection.

The HBV vaccine can be administered alone or in conjunction with other vaccines and is recommended for
everyone, including pregnant or nursing mothers and those with chronic illnesses. Following vaccination,
patients may experience mild side effects such as groin area pain, fever, headache, and fatigue. Severe allergic
reactions post-vaccination are exceedingly rare, rendering the vaccine used to prevent hepatitis B virus
infection even safer and more crucial (Hepatitis B Vaccine Information Statement | CDG, n.d;; S. Jiang et al.,
2023; Qiu et al., 2024). A meta-analysis encompassing 11,090 participants aged 5 to 20 years, vaccinated with
the hepatitis B vaccine across 22 studies, demonstrated the vaccine's high efficacy against the virus, with no
instances of chronic HBV infection among participants (Poorolajal et al., 2010).

In Georgia, hepatitis B vaccination has been integrated into the national immunization calendar since 2002
(Kasradze et al., 2020b). The population born before 2002 constitutes a primary risk group as most remain
unvaccinated against HBV. Thus, it is imperative to vaccinate individuals who have not received HBV
vaccination or have chronic or acute HBV infection.

Since 2015, Georgia has implemented a hepatitis C elimination program, encompassing free screening of
citizens for HCV infection antibodies and, upon positive results, free HCV RNA research to identify patients
with chronic hepatitis C for inclusion in a free treatment program employing direct-acting antiviral drugs
(DAASs) ("On Approval of the State Program for the Management of Hepatitis C" on Amendments to Resolution
No. 169 of the Government of Georgia of April 20, 2015 | LSI "Legislative Bulletin of Georgia", n.d.; Decree of
the Government of Georgia #1704 of August 18, 2016 "Elimination of Hepatitis C in Georgia on the approval of
the national strategy for 2016-2020" - Google Search, n.d.; Gamkrelidze et al., 2023; Mitruka et al., 2015).
According to December 2021 data, within this program, 2.2 million people aged over 18 were screened,
revealing 146,778 (6.8%) with HCV antibodies. Among men, individuals aged 40-49 (20.8%) and 30-39 years
(11.4%) exhibited the highest anti-HCV positivity rates. Conversely, women's anti-HCV positivity rates were
distributed across age groups: 50-59 years - 4.6%, 60-69 years - 4.3%, and over 70 years old - 4.5%. Regarding
children, 355,905 under-18s were screened from 2015 to December 2021, with 971 (0.3%) testing positive for
anti-HCV (CDC et al., 2021). During this period, 123,914 people with positive anti-HCV results were identified,
of which 79% (n=97,737) had a positive HCV RNA result. Among these, 79% (n=97,737) engaged in treatment,
with 95% (n=74,472) completing it. The HCV elimination program boasts a cure rate of 98.5%, one of the
highest globally (CDC et al., 2021; Ministry of Internally Displaced Persons from the Occupied Territories,
Labor, 2022). Patients enrolled in this program, who lack chronic hepatitis B and have never been infected or
vaccinated with the hepatitis B vaccine, receive free HBV vaccination from the program.

HCV and HBV infections primarily spread through blood contact. Common transmission mechanisms include
injection drug use, risky medical procedures, perinatal transmission, unprotected sexual contact, hemodialysis,
dental and salon services, blood transfusions, and organ transplants (Koopsen et al., 2023; Soza et al., 2010). A
2021 seroprevalence survey in Georgia highlighted injecting drug use, blood transfusions, tattoo and piercing
procedures, frequent dental services, medical manipulations, and unprotected sexual contacts as primary risk
factors for hepatitis C (Baliashvili et al., 2022; Gamkrelidze et al., 2023; Hagan et al., 2019).



C s B 3935903960 30206%95300b 9300900020505 bogst0339¢mdo
26

HBV-HCV co-infection, compared to mono-infection, typically manifests with a swifter progression and severe
liver disease, including a higher risk of liver cirrhosis, hepatocellular carcinoma, and the need for liver
transplantation. Both infections share common transmission routes such as parenteral transmission, medical and
dental treatment with non-sterile instruments, blood transfusions, vertical transmission, and sexual intercourse,
thus predisposing individuals to HCV/HBV co-infection (Anvari et al., 2023; Butt et al., 2020; Konstantinou &
Deutsch, 2015; C.-]. Liu et al., 2014; C. J. Liu et al., 2019; W. T. Yang et al., 2016; Zeng et al., 2023; J. F. Zhao et
al., 2023). Globally, co-infection rates range from 1-15%, with variation by geographic location, notably higher
rates observed in regions where both infections are prevalent (Konstantinou & Deutsch, 2015; Yu et al., 2015).

The introduction of direct-acting drugs for HCV treatment raised concerns regarding hepatitis B virus
reactivation during or after hepatitis C treatment in co-infected patients. Close monitoring for hepatitis B
reactivation is thus recommended, with one meta-analysis reporting a 14.1% rate of HBV reactivation post-
HCV treatment, particularly during treatment, necessitating anti-HBV therapy in 12% of cases (Chen et al.,
2017b; Bersoff-Matcha et al., 2017; X. W. Jiang et al., 2018). However, recommendations from international
associations such as EASL and AASLD regarding HBV reactivation during HCV treatment diverge (Cheng et al.,
2020; Pawlotsky et al., 2020; Terrault et al., 2018).

Georgia's HCV Elimination Program, initiated in April 2015, provides free HCV diagnostics and DAA
treatment. It also offers free HBV screening and vaccination to all hepatitis C patients (Mitruka et al., 2015). A
study among program participants revealed a 2.5% HCV/HBYV co-infection rate in Georgia, with rates
fluctuating between 2.2% and 2.9% from 2019 to 2022. The findings indicated that the co-infection rate
between 2019 and 2022 fluctuated between 2.2% and 2.9%. Notably, co-infection rates were elevated among
individuals aged 18-45 years, males, injecting drug users, and patients with HCV genotype III (Senad
Handanagicl, Shaun Shadaker1, Davit Baliashvill3, Irina Tskhomelidze3, 2023).

During HCV/HBV co-infection, replication of either virus may be halted, with one virus often dominant or
dominance alternating between the two. The chronology of infection, i.e., which virus was contracted first, also
influences dominance. Advanced laboratory technologies enable comprehensive control of virus replication,
determining dominance and identifying reactivation cases.

Research goals and objectives:

The primary objective of this study was to investigate hepatitis B co-infection among patients enrolled in the
hepatitis C elimination program. The study aimed to assess the association between mono-infection and co-
infection with clinical and laboratory indicators. Additionally, it sought to evaluate the seroconversion rate of
the HBV vaccine among patients who received it. Furthermore, the study aimed to analyze the relationship
between the HBV vaccine seroconversion rate and various factors, including alcohol consumption, tobacco use,
HCV infection, BMI, sex, and the interval between vaccination and anti-HBs analysis.

Tasks implemented to achieve the stated goals:

e  Assessing the prevalence of HCV/HBYV co-infection

e Evaluating the clinical and laboratory indicators of patients

¢  Analyzing the association of HCV/HBYV co-infection with clinical and laboratory parameters and the
outcomes of antiviral treatment

¢ Determining the dynamics of hepatitis B DNA in HCV/HBV co-infected patients

e  Assessing the HBV vaccine seroconversion rate
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Scientific novelty and practical value of the study

The findings presented in this paper offer crucial insights into HCV/HBV co-infected patients undergoing
treatment with hepatitis C antiviral drugs. These results equip healthcare professionals and epidemiologists
specializing in viral hepatitis with essential data for accurately planning the treatment of co-infected
individuals. Specifically, the study underscores the importance of prophylactic anti-HBV therapy for HCV/HBV
co-infected patients receiving treatment for HCV infection. Additionally, in accordance with the
recommendations outlined in the paper, it emphasizes the imperative of not withholding anti-hepatitis C
treatment due to the risk of HBV reactivation in co-infected patients. To comprehensively manage cases of
HCV/HBV co-infection, periodic HBV DNA quantitative analysis is advocated to assess the status of hepatitis B
reactivation among patients enrolled in an HCV elimination program.

Our research holds significant implications for the public health system. Notably, by identifying the prevalence
of HCV/HBYV co-infection, we can gauge the magnitude of this issue within our country. Furthermore, the
study sheds light on the risk factors associated with HBV vaccine seroconversion, with BMI emerging as an
independent risk factor potentially influencing HBV vaccine seroconversion rates. These insights are
instrumental in informing the development of vaccination strategies, particularly underscoring the necessity of
tailoring interventions to specific populations at heightened risk of diminished immunogenicity of the HBV
vaccine.

Highlights

1. Compared to hepatitis C or B mono-infection, HBV-HCV co-infection is associated with a more rapid
progression and severe course of liver disease. This heightened severity increases the risk of developing liver
cirrhosis, hepatocellular carcinoma, and the necessity for liver transplantation.

2. The advent of new-generation direct-acting drugs for hepatitis C treatment has brought forth opinions and
scientific evidence suggesting that reactivation of the hepatitis B virus may occur in co-infected patients during
or after hepatitis C treatment. This underscores the importance of vigilant monitoring and proactive
management of HBV reactivation in co-infected individuals undergoing hepatitis C therapy.

3. The seroconversion rate of the HBV vaccine can be influenced by various risk factors, including sex, age,
drug use, alcohol consumption, and overweight or obesity. Recognizing these factors is crucial for optimizing
vaccination strategies and ensuring adequate immune response to the HBV vaccine, particularly in high-risk
populations.

The structure and volume of the thesis

The dissertation is structured into several sections, encompassing: an introduction, research goals and
objectives, methods, results, discussion, conclusions and recommendations, and a bibliography of utilized
literature.

A comprehensive array of scientific works contributes to the dissertation, meticulously detailed in the
bibliography. A total of 110 scientific papers were consulted to enrich the research.
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The presentation of research findings incorporates the use of graphs and tables, totaling 19 each, to enhance
clarity and comprehension. The thesis spans 97 pages, adhering to APA referencing style for citations and
bibliography.

Aprobation

The research outcomes underwent rigorous evaluation and analysis by specialists within relevant fields.
Furthermore, the findings were disseminated at international conferences, underscoring their significance and
impact. Abstracts detailing the initial research results were presented and published as poster presentations at
prominent conferences such as the International Viral Hepatitis Elimination Meeting IVHEM) in Amsterdam,
the Netherlands, and the 11th International Conference on Health and Hepatitis in Substance Users (INHSU) in
Geneva, Switzerland.

Summary of the key findings

The study included 1007 participants, the majority of whom were men (n=845, 83.9%), and most respondents
were over 35 years old (n=842, 83.6%). Additionally, the vast majority of participants were Georgian by
nationality (n=993, 98.6%), with 78.5% (n=790) residing in Tbilisi and 21.5% (n=217) in the region. The average
height of respondents was 175.22 cm (ranging from 150 cm to 202 cm), and the average weight was 85.92 kg
(ranging from 41 kg to 180 kg). Regarding BMI distribution, 1.9% (n=15) were underweight, 41.0% (n=317) had
normal weight, 34.0% (n=263) were overweight, and 23.0% (n=178) were obese. In terms of lifestyle factors,
64.2% (n=586) of participants reported alcohol consumption, with 26.4% (n=154) reporting frequent
consumption, 33.1% (n=193) moderate consumption, and 40.5% (n=236) rare consumption. Additionally, 2.3%
(n=22) reported injection drug use, and 50.8% (n=485) had a history of drug use. Most respondents were
tobacco users (n=634, 70.3%), while 6.2% (n=56) were former users. The HCV status of sexual partners was
known for 64.0% (n=644) of participants, with 12.7% (n=82) having an HCV -positive partner. Diabetes was
reported by 4.7% (n=45) of participants, and 9.3% (n=82) were on replacement therapy. Regarding treatment
outcomes, 90.2% (n=908) of participants underwent SVR analysis, with 94.3% (n=856) achieving cure of HCV
infection.

Participants were distributed across HCV genotypes as follows: genotype 1 (28.7%, n=289), genotype 2 (23.2%,
n=234), genotype 3 (36.2%, n=365), with genotype information missing for 11.8% (n=119) of participants.

Advanced fibrosis was observed in 32.9% (n=327) of participants, and most had elevated platelet counts (>150
U/L) before treatment (85.1%, n=857). During treatment, the percentage of participants with elevated platelet
counts fluctuated, with 53.9% (n=141) at 4 weeks, 51.3% (n=517) at 8 weeks, and 52.0% (n=524) at the end of
treatment. Elevated ALT levels (>55 U/L) were present in 37.2% (n=375) of participants before treatment,
decreasing to 3.2% (n=32) at 4 weeks, 2.7% (n=27) at 8 weeks, and 2.8% (n=28) at the end of treatment.

Graph 1. Quantitative distribution of ALT (U/L) among participants at baseline, 4 weeks, 8 weeks, and the end
of treatment.
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*The red dashed line in Graph represents the normal level of ALT, ranging from 7 to 55 U/L.

Prior to treatment, 23.9% (n=241) of study participants exhibited elevated AST levels (50 U/L). Following 4
weeks of treatment, AST elevation was observed in 2.7% of participants (n=27), with similar percentages
observed at 8 weeks (2.6%, n=26), and at the conclusion of treatment (2.6%, n=26).

Graph 2. Quantitative distribution of participants' AST levels (U/L) before treatment, at 4 weeks, 8 weeks, and
after treatment.
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*The red dashed line indicates the normal level of AST (from 7 to 50 U/L).
HCV/HBYV Co-infection

Out of the total respondents, 97.4% (n=981) had HCV mono-infection, while the remaining 2.6% (n=26) had
HCV/HBYV co-infection. Among co-infected patients, 92.3% were men (n=24), with 69.2% (n=18) being over 35
years old. Distribution by residence showed 42.3% (n=11) in Thbilisi and 57.7% (n=15) in the region.
Intravenous drug use was not observed in co-infected individuals, but past use was reported by 58.3% (n=14).
Alcohol consumption was reported by 73.1% (n=19), with 11.5% (n=3) reporting past consumption. Tobacco
use was prevalent among 68.0% (n=17) of HCV/HBV co-infected patients, with 4.0% (n=1) reporting past use.

For HCV mono-infected patients, 83.7% were men (n=821), with 84.0% (n=824) being over 35 years old. Most
patients (79.0%, n=775) resided in the region. Intravenous drug use was observed in 2.4% (n=22), with past use
reported by 50.6% (n=471). Alcohol consumption was reported by 63.9% (n=567), with 14.2% (n=126)
reporting past consumption. Tobacco use was prevalent among 70.4% (n=617) of HCV mono-infected patients,
with 6.3% (n=55) reporting past use.

Advanced fibrosis was observed in 23.1% of HCV/HBV co-infected patients (n=6), distributed by HCV
genotype as follows: genotype I (25.0%, n=5), genotype II (10.0%, n=2), and genotype III (65.0%, n=13). SVR
testing showed 100% cure rate among co-infected patients.

For HCV mono-infected patients, 33.2% (n=321) had advanced fibrosis, with genotype distribution as follows:
genotype I (32.7%, n=284), genotype II (26.7%, n=232), and genotype III (40.6%, n=352). SVR testing showed a
cure rate of 94.3% (n=836) among mono-infected patients.



Table 1. Descriptive statistics for HCV mono-infected and HCV/HBV co-infected patients.
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Characteristics HCV mono- HCV/HBV co-
infection infection

Liver fibrosis stage

Not advanced fibrosis 647 (66.8%) 20 (76.9%)

Advanced fibrosis 321 (33.2%) 6 (23.1%)

HCV genotypes

Genotype I 284 (32.7%) 5 (25.0%)

Genotype 11 232 (26.7%) 2 (10.0%)

Genotype III

352 (40.6%)

13 (65.0%)

SVR result
Cured 836 (94.3%) 20 (100%)
Not cured 52 (5.9%) 0 (0.0%)

During the study, participants underwent laboratory parameter examinations four times: before joining the

HCV elimination program, 4 weeks after treatment initiation, 8 weeks into treatment, and after treatment

completion. The results revealed that ALT levels among participants were similarly distributed across all four
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tests for both HCV/HBV co-infected and HCV mono-infected patients. Specifically, before treatment initiation,
the median ALT value was elevated (>55 U/L) in both groups. However, after 4 weeks, 8 weeks, and after
treatment completion, this value significantly decreased below the normal threshold.

Graph 3. Quantitative distribution of ALT levels (U/L) among HCV mono-infected and HCV/HBV co-infected
participants before treatment, at 4 weeks post-initiation, 8 weeks into treatment, and after treatment

completion.
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*The red dashed line in Graph 2 represents the normal level of ALT, ranging from 7 to 55 U/L.

The AST levels of participants were similarly distributed across all four tests for both HCV/HBV co-infected
and HCV mono-infected patients. Specifically, before treatment, the median AST value was elevated (50 U/L)
in both groups. However, after 4 weeks, 8 weeks, and after treatment completion, this value significantly
decreased below the normal threshold.

Graph 4. Quantitative distribution of AST levels (U/L) among HCV mono-infected and HCV/HBV co-infected
participants before treatment, at 4 weeks post-initiation, 8 weeks into treatment, and after treatment
completion.
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*The red dashed line indicates the normal level of AST (from 7 to 50 U/L).

HBYV reactivation

Patients enrolled in the study with confirmed HCV/HBV co-infection (2.6%, n=26) while participating in the
HCV elimination program underwent HBV DNA quantification using the PCR method. HBV PCR testing was
conducted in triplicate for 14 participants (53.8%)—Dbefore joining the HCV elimination program, midway
through treatment, and after treatment. For 10 participants (38.5%), testing was conducted twice—before and
after treatment. Additionally, HBV DNA testing was performed once for 2 participants (7.7%). Among those
who underwent HBV PCR testing, 2 patients were tested only once and were subsequently excluded from
statistical analysis. Of the remaining 24 patients, HBV infection reactivation was observed in 50.0% (n=12).
Remarkably, 50.0% (n=6) of these patients had an HBV PCR test result of 0 before entering the HCV

elimination program.

Table 2. Results of HBV PCR testing.

N 1 PCR 2 PCR 3 PCR
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Participants with HBV reactivation
25. 0 - 152741
26. 0 - 4493
27. 0 - 70
28. 0 362 173240
29. 0 132 528
30. 0 0 165
31. 500 3250 2200
32. 466 70 2715
33. 638 2715 2638
34. 528 771 8982
35. 20365 24599 52369
36. 117 6556 14865
Participants without HBV reactivation
37. 440 250 180
38. 66 117 160
39. 1250 1400 1850
40. 0 0 0
41. 638 - 75
42, 411 - 1125
43. 362 - 563
44. 300 - 310
45. 160 - 0
46. 124 - 0
47. 91 - 141
48. 205800 0.0 0.0

All study patients diagnosed with HBV reactivation were male (100%, n=12). Regarding age groups, patients
with HBV reactivation were evenly distributed between those aged <35 years (50.0%, n=6) and those aged >35
years (50.0%, n=6). Additionally, half of the participants with HBV reactivation were from Tbilisi (50.0%, n=6),
while the other half were from the region (50.0%, n=6). Past intravenous drug use was reported by 45.5% of
participants with HBV reactivation (n=5). Alcohol consumption was reported by 66.7% of patients with HBV
reactivation (n=8), while 16.7% had consumed it in the past (n=2). Moreover, 66.7% of these patients were
tobacco users (n=8). Advanced fibrosis was observed in 16.7% of participants with HBV reactivation (n=2).
According to HCV genotypes, the majority of participants with HBV reactivation were genotype III (72.7%,
n=8). Importantly, all patients with HBV reactivation were cured of the HCV virus based on SVR testing.

Results of bivariate analysis

In the bivariate analysis comparing HCV mono-infected and HBV/HCV co-infected patients, a higher
prevalence of HCV/HBYV co-infection was observed in males (2.8%, n=24) compared to females (1.2%, n=2).
However, this difference was not statistically significant (OR=2.3, 95% CI: 0.55-10.00). The rate of HCV/HBV
co-infection was more frequent in participants aged <35 years (4.8%, n=8) compared to those aged >35 years
(2.1%, n=18); this difference was statistically significant (OR=2.33, 95% CI: 1.00 -5.50). There was a higher rate
of co-infection among IDU/former users (2.8%) compared to participants who had never injected drugs (2.2%),
but this difference was not statistically significant (OR=1.24, 95% CI: 0.55-2.83). Cases of co-infection were
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relatively frequent in participants living in Tbilisi (5.1%) compared to those living in the region (1.9%); this
difference was statistically significant (OR=2.76, 95% CI: 1.25-6.10). Alcohol users/ex-users had a higher
incidence of HCV/HBYV co-infection (3.1%) compared to participants who never consumed alcohol (2.0%), but
this difference was not statistically significant (OR=1.54, 95% CI: 0.52-4.52). Co-infections were more common
in participants who did not use tobacco (3.3%) compared to tobacco users (2.6%), but again, this difference was
not statistically significant (OR=0.78, 95% CI: 0.32-1.90).

Table 3. Comparison of socio-demographic data of HCV mono-infected patients and HCV/HBV co-infected
patients

Characteristics HCV mono- HCV/HBYV co- OR (95% CI) P
infection infection value

Sex (N=1007)

Male 821 (97.2%) 24 (2.8%) 2.3 (0.55-10.00) 0.24

Female 160 (98.8%) 2 (1.2%) 1

Age (N=1007)

<35 years 157 (95.2%) 8 (4.8%) 2.33 (1.00-5.50) 0.04

>35 years 824 (97.9%) 18 (2.1%) 1

Place of recidence (N=1007)

Region 775 (98.1%) 15 (1.9%) 1 0.009

Thilisi (capital) 206 (94.9%) 11 (5.1%) 2.76 (1.25-6.10)

IDU (N=955)

Currently/ in the past 493 (97.2%) 14 (2.8%) 1.24 (0.55-2.83) 0.60

No 438 (97.8%) 10 (2.2%) 1

Alcohol (N=913)

Currently/ in the past 693 (96.9%) 22 (3.1%) 1.54 (0.52-4.52) 0.43

No 194 (98.0%) 4 (2.0%) 1

Tobacco (N=902)

Currently/ in the past 672 (97.4%) 18 (2.6%) 0.78 (0.32-1.90) 0.59

No 205 (96.7%) 7 (3.3%) 1

HCV/HBYV co-infection was more common in participants with not advanced fibrosis (3.0%, n=20) compared to
those with advanced fibrosis (1.8%, n=6); however, this difference was not statistically significant (OR=1.65,
95% CI: 0.66—4.16). Regarding HCV genotypes, the co-infection rates were distributed as follows: genotype I —
1.7% (n=5), genotype II — 0.9% (n=2), and genotype III — 3.6%. The difference between the second and third
genotypes in terms of HCV/HBV co-infection was statistically significant (p=0.04). According to the SVR
results, all co-infected patients were completely cured of the virus.

Table 4: Comparison of data for HCV mono-infected and HCV/HBV co-infected patients.

Characteristics HCV mono- HCV/HBYV co- OR (95% CI) P
infection infection value

Liver fibrosis stage (N=994)

Not advanced fibrosis 647 (97.0%) 20 (3.0%) 1.65 (0.66-4.16) 0.28

Advanced fibrosis 321 (98.2%) 6 (1.8%) 1

HCV genotypes (N=888)
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Genotype I 284 (98.3%) 5 (1.7%) 2.04 (0.39-10.62) 0.39
Genotype II 232 (99.1%) 2 (0.9%) 1 1
Genotype III 352 (96.4%) 13 (3.6%) 4.28 (0.96-19.16) 0.04
SVR result (N=908)
Cured 836 (97.7%) 20 (2.3%) - 0.27
Not cured 52 (100.0%) 0 (0.0%) -

Before initiating HCV treatment, HCV/HBV co-infection was more prevalent among patients with elevated
ALT (2.8%, n=16) compared to those with normal ALT (2.3%, n=10), though this disparity lacked statistical
significance (OR=1.24, 95% CI: 0.56-2.77). At 4 weeks, 8 weeks, and post-treatment, only half of the co-
infected patients underwent ALT assays. According to the findings, the percentage distribution of HCV/HBV
co-infected patients based on the performed analyses was as follows: ALT analysis at 4 weeks post-treatment
initiation - patients with <55 U/L: 1.6% (n=10) and patients with >55 U/L: 1.3% (n=1). At 8 weeks post-
treatment initiation and at the conclusion of treatment, all co-infected patients who underwent this analysis
exhibited ALT levels within the normal range (<55 U/L). Prior to HCV treatment, HCV/HBV co-infection was
more common among patients with normal AST (2.8%, n=15) than among those with elevated AST (2.1%,
n=10), with this difference being statistically significant (OR=1.32, 95% CI: 0.59-2.97). However, reliability was
not established. At 4 weeks, 8 weeks, and post-treatment, AST was analyzed in only a subset of co-infected
patients. According to the results, the AST levels of all co-infected patients who underwent the mentioned
analyses were within the normal range (<50 U/L).

HBYV reactivation. Bivariate analysis results

HBYV reactivation cases were observed in only 54.5% of male participants (n=12), whereas no cases were
detected among female participants, rendering the aforementioned explanation statistically unreliable (p=0.14).
By age group, HBV reactivation was more prevalent among participants aged <35 years (85.7%, n=6) compared
to those aged >35 years (35.3%, n=06), with this difference being statistically significant (OR=11.00, 95% CI:
1.06-114.08). HBV reactivation was observed in 60.0% (n=6) of participants residing in the region, relatively
higher compared to participants living in Tbilisi (40.0%, n=4), though this difference was not statistically
significant (OR=2.00, 95% CI: 0.38-10.41). HBV reactivation rates were equally distributed between injection
drug use and alcohol use. Among participants who did not use tobacco, 57.1% (n=4) experienced HBV
reactivation, a higher rate compared to participants who used tobacco (50.0%, n=8). According to the results,
more patients with not advanced fibrosis were diagnosed with HBV reactivation (55.6%, n=10) compared to
those with advanced fibrosis (33.3%, n=2), though this difference lacked statistical significance (OR=2.50, 95%
CI: 0.36-17.31). Regarding HCV genotypes, the highest number of HBV reactivations was observed in patients
with the third genotype (61.5%, n=8), followed by those with the second genotype (50.0%, n=1), and finally
those with the first genotype (40.0%, n=2), but these differences were not statistically significant (p=0.70).

HBYV vaccine seroconversion results

A total of 431 participants were included in the study. Of these, 62.2% (n=268) were males and 70.3% (n=303)
were >35 years old. Participants’ mean age was 41.55. Majority of the participants were Georgians (97.7%,
n=421). 43.2% (n=186) of participants had normal weight, 24.8% (n=107) were overweight, and 17.6% (n=76)
had obesity. 78.0% (n=336) of participants were treated through the HCV elimination program. 28.3% (n=122)
of participants reported a history of IDU and 1.9% (n=8) reported current IDU. 41.8% (n=180) and 43.9%
(n=189) reported current use of tobacco and alcohol, respectively. Overall, 74.7% (n=322) of participants were
positive for anti-HBs.
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Statistically significant differences were observed between anti-HBs positive and negative participants in the
variables mentioned below. Females were more likely to have immunity after vaccination (odds ratio
[OR]=1.85, 95% confidence interval [CI]:1.15-2.98). Regarding BMI, 83.9% of participants with normal weight
tested positive for anti-HBs, compared with those with overweight (67.3%; OR=2.53, 95% CI:1.44-4.43) or
obesity (63.2%; OR=3.03, 95% CI:1.65-5.57). In terms of the time between vaccination (third shot) and anti-
HBs testing dates, participants who were vaccinated recently (<12 months prior) had higher prevalence of anti-
HBs positivity, compared with participants vaccinated =12 months prior (OR=1.88, 95% CI:1.09-3.25).

Table 5. Patient data and their comparison according to anti-HBs results. *p<0.05

3sbslosMNGdWgdO Anti-HBs Anti-HBs p value OR and 95% CI
positive negative
Sex
Female 133 (81.6%) 30 (18.4%) p=0.01* 1.85 (1.15-2.98)
Male 189 (70.5%) 79 (29.5%) 1
BMI
Normal weight vs overweight 156 (83.9%) 30 (16.1%) p=0.001* 2.53 (1.44-4.43)
72 (67.3%) 35 (32.7%) 1
Normal weight vs obesity 156 (83.9%) 30 (16.1%) p<0.001* 3.03 (1.65-5.57)
48 (63.2%) 28 (36.8%) 1
Overweight vs obesity 72 (67.3%) 35 (32.7%) p=0.56 1.20 (0.65-2.22)
48 (63.2%) 28 (36.8%) 1
Time between vaccination (First
shot) and anti-HBs testing
<12 months 278 (76.8%) 84 (23.2%) p=0.02* 1.88 (1.09-3.25)
>12 months 44 (63.8%) 25 (36.2%) 1

Based on the Anti-HBs results, no statistically significant differences were observed in the following variables.
Among age groups, the rate of anti-HBs positivity was higher in participants aged <35 years (80.5%, n=103)
compared to those aged >35 years (72.3%, n=219). A greater proportion of patients without HCV infection
developed anti-hepatitis B antibodies (76.8%, n=73) compared to patients with hepatitis C enrolled in an HCV
elimination program (74.1%, n=249). A positive result in the anti-HBs analysis was observed more frequently in
participants who did not use tobacco (77.6%, n=97) compared to tobacco users (72.6%, n=143). Anti-hepatitis B
antibodies were produced in almost equal numbers among intravenous drug users (75.0%, n=6) and the
remaining participants (74.0%, n=233). Additionally, a positive result in the anti-HBs analysis was more
common among participants who did not consume alcohol (79.3%, n=92) compared to those who did consume
alcohol (71.8%, n=148).

Logistic regression analysis identified BMI as an independent predictor of HBV vaccine seroconversion (Normal
weight vs obesity: adjusted OR [aOR]=2.97, 95% CI:1.61-5.47; and normal weight vs overweight: aOR=2.44,
959% CI:1.38-4.32). The results indicate that the variables of sex (aOR=1.50, 95% CI: 0.88-2.56) and the time
elapsed between the first vaccination dose and the date of anti-HBs testing (aOR=1.34, 95% CI: 0.65-2.74) were
not found to be associated with HBV vaccine seroconversion.

Table 6. Comparison of patient data according to anti-HBs results (logistic regression results)
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Characteristics Anti-HBs Anti-HBs Adjusted OR and
positive negative 95% CI
Sex
Female 133 (81.6%) 30 (18.4%) 1.50 (0.88-2.56)
Male 189 (70.5%) 79 (29.5%) 1
BMI
Normal weight vs overweight 156 (83.9%) 30 (16.1%) 2.44 (1.38-4.32)
72 (67.3%) 35 (32.7%) 1
Normal weight vs obesity 156 (83.9%) 30 (16.1%) 2.97 (1.61-5.47)
48 (63.2%) 28 (36.8%) 1
Overweight vs obesity 72 (67.3%) 35 (32.7%) 1.20 (0.65-2.22)
48 (63.2%) 28 (36.8%) 1
Time between vaccination (First shot) and anti-
HB:s testing
<12 months 278 (76.8%) 84 (23.2%) 1.34 (0.65-2.74)
>12 months 44 (63.8%) 25 (36.2%) 1

Conclusions and recommendations

Out of the 1007 study participants who benefited from an HCV elimination program involving screening for
both HCV and HBYV, 2.6% (n=26) were found to have HCV/HBV co-infection. This co-infection rate was higher
among men, participants aged <35 years, those residing in Tbilisi, and patients with the third genotype. Similar
findings were observed in a study conducted in Georgia, encompassing 52,225 patients treated in the HCV
elimination program from 2017 to 2022. In that study, the HCV/HBV co-infection rate was 2.5% (n=1282), with
rates ranging from 2.2% to 2.9% between 2019 and 2022. Co-infection rates were elevated among participants
aged 18-45 years, men, injecting drug users, and patients with HCV genotype III (Senad Handanagicl, Shaun
Shadaker1, Davit Baliashvili3, Irina Tskhomelidze3, 2023).

The median ALT before initiating HCV treatment was approximately 13% higher in co-infected patients
compared to mono-infected patients (62 vs. 71 U/L). Additionally, ALT levels significantly decreased after 4
weeks of treatment in both patient groups, indicating the positive impact of direct-acting antivirals on liver
status within a short treatment duration. Subsequent analyses conducted after 4 weeks, 8 weeks, and post-
treatment revealed that ALT and AST levels remained within the normal range for both co-infected and mono-
infected patients.

According to our study results, HBV reactivation was detected in 12 out of 24 patients. Moreover, median ALT
and AST values differed slightly between co-infected and mono-infected patients, with higher values observed
in co-infected patients, potentially attributed to HBV reactivation. Previous studies have indicated that HBV
reactivation may occur in some co-infected patients following the elimination of HCV infection with DAAs,
potentially leading to serious complications (Bersoff-Matcha et al., 2017; C. J. Liu et al., 2009; Yeh et al., 2020).
Notably, HBV reactivation is often asymptomatic, with only a small proportion of patients requiring HBV
treatment (Chen et al., 2017a; C. J. Liu et al., 2022). However, treatment of HCV infection with DAAs or using
interferon and ribavirin has been shown to reduce liver-related or overall mortality in co-infected patients,
underscoring the importance of not delaying HCV treatment due to the risk of HBV reactivation (C.-J. Liu et
al., 2014; Shih & Liu, 2020).
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The findings of our study offer crucial insights into HCV/HBV co-infected patients undergoing DAA treatment
for hepatitis C virus. This information equips healthcare professionals and epidemiologists working in the field
of viral hepatitis with essential knowledge for accurately planning the treatment of co-infected patients.

Future studies should encompass additional clinical parameters for assessing HBV reactivation detection, HBV
infection activity during treatment, and strategies for preventing HBV reactivation post-HCV cure.

Given the heightened risk of liver disease progression and HBV reactivation among HCV/HBV co-infected
patients, prophylactic anti-HBV therapy is recommended during HCV treatment.

To effectively manage cases of HCV/HBV co-infection, it is essential to periodically conduct HBV DNA
quantitative analysis to monitor hepatitis B reactivation status in patients participating in an HCV elimination
program. Additionally, it is crucial to ensure that all patients who have not been infected or vaccinated against
hepatitis B receive vaccination. To mitigate the incidence of HCV/HBYV co-infection, we recommend enhancing
the level of knowledge and awareness regarding HBV vaccination among medical staff and patients, as well as
improving the accessibility of HBV vaccine for patients. Furthermore, we advocate for the routine monitoring
of post-vaccination immunity on an annual basis to identify cases where immunity has not developed and to
administer additional doses to those individuals.

Our research yields significant insights for the public health system. Specifically, by identifying the prevalence
of HCV/HBYV co-infection, we can gauge the relevance of this issue within our country. Furthermore, our
findings shed light on the risk factors associated with HBV vaccine seroconversion. Notably, our study
implicates BMI as an independent risk factor that may influence HBV vaccine seroconversion rates. These
findings offer crucial guidance for the formulation of vaccination strategies, emphasizing the importance of
tailoring interventions to specific populations at high risk of reduced immunogenicity to the HBV vaccine.
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