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39960560 {erobmgzol gow—3ow3y. Lo3gzowmdol 35839693900 godmmzwrow 0dbs
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396LsBEZMOLIMZOL A5TMYgbgde 0465 3duol (Cox) B E0356M0530)0 MHYAMILOYICO
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3990625600898 0465 80 0sbo 3t35(300096. 503 06x30EOMGBMEO 306gd0L Logscsrim
6o3Eb30 259mm3zwow 0dbs UNAIDS oo WHO-Ub 3096 693309509000 30masds
Spectrum-ol 39939Md00.# 53 360HM5350 godmygbgdro FgOMPMEMAO0Ls S 53390930l
39b5bngds bm®mE0gw©gds MgamEscws UNAIDS-0l dm@gmomgdols o
36MabMmBomYd0lL MgR9gMIBL xaMBoL M93mT9bs309d0L Bogrydzguby. 333580
399my9b690 0dbs 3GrMaEsdol 08 EOHMOLMZ0L MLYdIMEo Msbaglio 3gMlios 4.47.

00356053090 §9M0g00LMZ0L 25dMmYygbgd e 04bs 30MLmBOL (Pearson) x? sb godgMol
(Fisher) ©LEo Ggb@o LsFoMmgdolsdgd®.*2dmwE0350M030o sbserobolmgzols
399mybgdmem 0dbs 3olimbols (Poisson) dm@og03060901w0 M:gaMgloweo dmEgero. 447 lsven
bodo 3MEE035005:30990 Y0 0gbs 539dwo: 3oMH3gwdo Tglfogwrow 0dbs 3awobozm®
L9gH30L90d0 396 BsOIMZLMOL 3538060900 HOLIOL BodBHMEYdO; Fgmeg dmEgerds
d9oLfogas 3000603796 bg®30L903d0 396 F9bsBMBIBILMD 3538060 gdMo ML
B39GJMOH900; I9Lsdg Imgerdo dgg3sL90E 09 M5 OHOLZ BOEJMMJIMD 0ym ©H35380MGd)CO
306yero Lydmglool 396 domfigae.
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3993350500 93790b5E0Mds 503 MH9HBoLEHI6EHMOOL BoxmdzguDg. G9535L9d0L LsdMmEoMmM
090@0wo 0gm 503 30600 B3MHgLos SOZ Mg:0d0L 9933006 dg—6, 89—12, 24—9 s 36—
03990D9. 3MEH035005(30v90 565¢0BOLmMZ0L A5dMYbgd g 04bs 3v9slimbols (Poisson)
3M0R0E0MJOMWO M99MHgboeEro ImEYE0.4647 15393050 50bodBMwo sdmEsbobmgols
399mm30o 0465 sdYmemdols 353969090 63 Mg0d0L 89(330sdg 6 130l
39600mEobm30L s M3 Mg70dob T933¢ol F98yMdo 6 M30L 39MHOMPOLMIZ0L (35 —35W39.
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28



©539memdol 35B396909w0. g BsB3969090 godmobsds 3GM(396(3)gd30 @S odmmM3wo 04bs
OMRMO3 3939b0Eo 390035896FH0L Lsdymao MgadoL MOoMmEIbMdS AogMRBOWO 25¢3)obydL
dmOH0bL s®BYOIE IGO0l MSMEIbMDIBY s J5TIM3cgdo 100%—bg.8d3995650 sbsdY
BoGH96900 ©93Ymermdol 33¢0g300m bsb396900 0ym 58 90Mm©OL 350 IOHMDS
Logo®ngguml 306HMmdgdd0.4

39093900

10330 mdol 35B39690¢gd0 s SLMEOMJdIMIEO MOlZOL BoddEmMgdo

1989 Herosb 2012 ferob Bsmgarom Lods®mzgermdo Lven gsd8mzeobs 3554 BOHILOYIEo
503/80L00 535003YMR0, J>0DY 33003900l LogHNM bsbadeogzmds ogm 13572 5esd0sbo—
{go (person-year). 533603930 LI s HIBYOA0Z3MdSA Fgo00bs 2.8 oo
(3390@H0@®dm®molo 0b3gM35¢o[IQR]: 0.9-5.8). 2012 {ierols dmermbomgol 2378 (66.9%)
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503/80L00” 535003YMR0 0Ym 3m3bsE0, 779 (21.9%) 353096310 833, brmgnm 397 (11.2%)

353096@0bL LAHOSEGMLO 396 OIPILBEMOS S BSOMZHEBID O35 GdSC.

3bMowo 1-do dmEgdwueos 336093590 Bs®mwo 30m3Es300l A0MOMLEO Fobslinsmgdwgdo
503 ©0536mbBols Imdgb@olomzol sOlgdmEo dymdsdgmodol dglodsdobs. 3554
©930LGHM0MYOMEOo F9dmnbg3930056 2611 (73.5%) 0gm 3530 s LodsErM 51530 0ym 36 Fgaro
(IQR: 30-42). 990:bgg3oms bobg306:%g dgE0 — 54.8% 00653030600 Bo®3MmEH03900L
060943099600 ImbIs6rgdol gHom, 39.6%-3o 0bxzo06Mgd0l doBgbo oym 3g@gembgduryswrwmeo
3939060, beaenm 4.6% 06830300 3595353009 IOl 3mImLgdlwrsMo 3538060l yHoo.
930LGM0MOIE 99mnb39390L dmMol CD4+ »xH9gdol Lsfyobo dsB396989wo
bgadobsfizmdo ogm 2947 (82.9%) 353096@& 30 s Lodwserm dsB396909wo ogm 238
»xM9000/00° (IQR: 106-408). 1284 (36.1%) 35:30963)L 3Jmbs d0b—0b©035¢ ™Mo
553500909, 3500 ImMOL 0gM GH¥OYMIMEMmbol 523 (14.7%) d90mbg3z93s. doL—
0600035@MOH)0 055350093900 s CD4+ X 69930l 3590056900 358396900l
Log391d39 B oo by 3Jmbeos 1715 (48.3%) 3530963). C 39353H0GH0L goMmbol (HCV)
Lof0bo50dgaM 56E0LbYMEgd0 godmzwrgboer 0dbs 1680 (47.3%) 35:3096¢30. 221 (6.2%)
353096¢)L 3Jmbs B 39353)0@0b Bgsdomwo s@boggbo (HBSAQ) (gbGowo 1). by 1877
(52.8%) 503/80Lom 53500894zl MmEgLdYg Bs@o6Mmgd0s 5M3 83MbIIMdS.

gb®ogol. 33¢93580 RGO 30319300l oMM Tobsliosmgdergdo

05bol0smYdgo n=3 554

3b530 iergddo, 89056s (06EHgM35¢0*) 36 (30-42)
LggLo, n (%)

oo 943 (26.5)
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3°60

2611 (73.5)

503 35053990 4Bs, n (%)

Bo6303H03900L 0609J30mMO dmbTotgds 1949 (54.8)
39390 mLyJbwysEOO 3538060 1406 (39.6)
30mbgdbysey®o 3539060 152 (4.3)
Lolbeol MH9i303096@0 16 (0.4)
©©pIbgo 31(0.9)
503 0536mBols 3gMomo, n (%)
563 Mb0og9MLIM bgerdobsi3mImdsdwy 631 (17.8)
563 mbog9MLoM bgedobsfizmdmdols 3999 2923 (82.2)

306039960 LEASEGMLO EOsRBMBOLSL

CD4+ vx690900L 3563969090, 3900965 (06935 0™)

238 (106-408)

dobo, n (%) 1715 (48.3)
A09O3Mmbo, n (%) 523 (14.7)
anti-HCV+, n (%) 1680 (47.3)
HBsAg+, n (%) 221 (6.2)

*339MGH0WMdMmOHOLO 0bGEHIMZ5¢00

503 ©052bmbBol slidol 3g9HomEols 3obgz0m 353900909 ds FgsMgdsd sB39bs, GMA 63

»6039MLsME0 byerdolszmdmdols 90ymd 3900MmEmsb 89scmgdoom wboggdlswme

b9dobs(3MIMdd©Y 39MH0MA0 J9dM3wgbowo 503/d0ELOM 5350BYMBIdO YYREOM

5HRBMmEYd0 043696 (Lodrmom 85839698 gd0 3gHomol dobggzom: 33 fgwo— 37 fgwo,

p<0.0001), 3940 5d500Md0m 043696 oM MdomO Lol (82.3% — 71.6%, p<0.0001) s

Bo03m 303900l 06099300 BMmIHMgdEgdo (68.5% — 51.9%, p<0.0001). »boggLowrwy®o

bgdobs(izmdmdol 3gHom@do 3608369wm3650 250BsMIs Lsfiyoldo Joliols Imby

353096900l 3Mm396EGHwo doh3969dgo 36.8%—-wsb 50.7%—-09 (p<0.0001). Hmymda
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AbOEMmbgo 0gm HBOEs sR0JLOMS 5O3 39MHBsMdDY Fymazo 353096E OOl
30m396@ Mo 358396900l 3Mmboms (42.5% vs. 55.1%, p<0.0001).

1033000oL 779 d90mbgg3sdo Lydmserm MM LLO3ZOEEdEY oym 6 ™3y (IQR: 1-24).
39M(330 35309DGHMS 23% 933 503 OSRBMBOL ILAOWD 1 MZ0L Botygddo,
beeom 51% — 259m3w960sb 6 130l Bocgddo. L3ZOWMBOL 39FMWSEHOWEODS
95839690835 89500065 5.74 G90mbggzs 100 3530963 Bg Pgwrofodo (95%Cl: 5.34-6.16). ygzgas
dobgHom L0330 MBdOL 303790 B5B39693o R0l 2004 fgwrls: 10.74 dgdmbgzgzs 100
35300617 Pgwrofiocdo (95% Cl: 7.92-14.24) s Lo®fjdwbme 899306Ms 4.02 990mbgzsdcg 100
3530963 B9 Pgwrofodo (95% CI: 3.28-4.87) 2012 fgarb (p<0.0001) (00sgMsds 5).
BGoGOLEH03MOE LEOFIMEM BbgsMds 3036 BsB39690 ™Mb FgsMgdom 30639ws©
©55304boMEs 2006 Fgarbs - 6.99 G9dmbgggzs 100 3530963 B Hgwrofodo (95% Cl: 5.28-9.08),
p=0.04, ®089w03 99656Bmbs dogeo 898amdo 39M0m@ol dsbdowbyg. sdsbmsb, 2012 gl
©5830gJb0Mgdmwo 35B39690¢0 LEOFIMbM® Bogergdo ogm s6s Fbmerm 30396
9563969093056 565990 2005-2008 §f. ox0dlocmgden 85639690 gdmsb gscmgdom.

053M5355. yggms obyBom odmfizgyero Lozgowmdol IsBz969dwgdo S03/dolom
53500ymx390do LogdsMmggeemdo
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2004 2005 2006 2007 2008 2009 2010 2011 2012

boggowolb n: 48 52 56 74 84 78 94 103 104
35(3096¢;900L n: 545 728 948 1215 1481 1778 2141 2465 2879

51939 999835L90 0465 FoEL-sLMEFOMYGIMO, 5MS FoEL-SLMEFOMYINWO s WIIYIbgEo
30B9bgd0m 959mfi39wo 33O MdOL 9babi0gd0. FoEL-sLmEOMYdMEwo
103300EMdOL 303290 35B396989w0 sxoJlocms 2004 Fawls - 6.49 d90mbgzgzs 100
3530969 Powrofodo (95% ClI: 4.34-9.32), Hmdgerog 3-x 96 s d9GHxg® 990306 ©s 2012
ferolsmgol - 2.05 dgdmbgggs 100 3530963 bg farofodo (95% Cl: 1.53-2.68) (p<0.0001)
(Q0536505 6). 51939 LoMHIMbm© J93060 S IPYIBIO B0BYIHJd0? M 390
103300EMds, B530b HMEILOE 905 FoEL-SbMEFOMYOIO 1033O0WMBS BESOOW YOO MRS
0533063900l 396MH0Mm©OL dsbdobBg (0oasds 6).

053M5356. FoEL-5LME30MYIIMO, 565 FoEL-LMEOMIIMO S YYJ6go Jobybgdom
2959m{i3999¢0 150330EMBS 503/30ELO 935000YMBYdT0 LodsGrmzgwrmdo
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=E=00opbn  ==5t Jogpbo wsanboern

10
9 !
8 !
7 -
£ ¢ -
i
2 4 -
g 3
7 -
1 -
0
3 2004 2005 2006 2007 2008 2009 2010 2011 2012
boggomobn:
dolo 29 30 29 41 47 41 48 51 53
o6-dobo 10 12 17 25 27 30 38 43 45
9 9bgero 9 10 10 8 10 7 8 9 6
35309639000 n: 545 728 948 1215 1481 1778 2141 2465 2879

103300 MBLMD 5353d0MYJOO RodEHMMYdo Tgxslgdwye 0dbs 3mduol (Cox)
93609600 IMEYEol 39d39M00m. 30039 9E3DY A9BLMO(309S Mb035M0SE0O
3B oo, HMIgedos 503 OsRBMBOL 3gMHOMPOL FoMmES Y39ws (33eo@Oo LaMfdmbm oym
539300690990 459Mmb35¢Mb (3bMH0o 2). M@ 0356005309 B30 Bdo bLozzOMdOL
Y39w5D9 30900 309004GHMM0 0ym doLoL bEsos 05bMmBol sbdol ImdgbEHoLsm30L:
BOMOMO0MO Mob3o 5.69 (95% CI: 4.72-6.85, p<0.0001). 030 603560530 sbsewoBdo s03
©053bMmBOol 3gHOMPO 56 0YmM 53538060900 LOIZOWMBLMD, gl 3538060 LoGImbem
39bs 393035605309 IMEYdo: BsME™domo MHobzo 1.56 (95% CI: 1.30-1.86, p<0.0001).
L530MLO30MHM FMbS Bglmsb B0BsMgds30, MMAEDsE 35O BLoOHIMbMMdS
3930536005309 3t d0,M53 B35 MOME F9B3MOMBGIMOs bglls s 503
39005:3990L ABIL IOl 5MLYdo I60d3bgerm3z960 3MMIWsE00m. 39MdME bsM3ME03gd0L
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dmbds6g000m 065303060900 1949 30606 99% 05853530 0Y™M @S BMAMOE BIBL gl
LoMOL3M J3935 MBOM I0YMHO MOL3OL BodBHMEOO 0gm 3000Mg bJgbo s TgLsdsFOBO©
3906560565 LESGHOLEH03M0 LoMfIMbmgds: Fodmdomo Molzo 1.47 (95% CI 1.20-1.80,
p=0.0003). sbs3zolb do@gds ymzggro 1 Harom 51939 Lo®HdMbmo 0ym 353306 GdEO
103300 MBLMD: BoMMdOMO MHobzo 1.03 (95% CI: 1.02-1.04, p<0.0001) (sbMogro 3).

3bO00o2. 503300 MdIMB ©539380MJBME0 BogBMMYdO: 1b035M0530Eo 565¢0BO

BIOHEOMI0NO
Mol 3o (95% CI) ploEOo)

3530 (94mzggwo 1 §iewols 8o¢gdo) 1.05 (1.04-1.06) <0.0001
bdglo
3°60 2.16 (1.77-2.63) <0.0001
Jocwo 1
503 350533990l 3bs
656302303950L 060930160 BmbIoGgds 2.05 (1.75-2.39) <0.0001
939@o bbgs 1
503 ©0536mBol 3gHomoo
M3 MbB0ggMLM bgerdobszmImdsdy 1.10 (0.93-1.31) 0.27
563 16039MBsOO Hydols)zmdmdol d9dwgy 1

05535¢0g00L BB 0BMBOLSL

dogbo 6.39 (5.33-7.66) <0.0001

503 0bg39J30o 1

3bM003. 50330 MdIMB 53930000 BogBMMYdO: 3MEE035M0530Yo sbseEroBo

BIOHEMI0NO  PLOPOEY
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Mol 3o (95% CI)

3530 (gmz9geo 1 figrol 85¢Hgods) 1.03(1.02-1.04)  <0.0001
bgglo
3°60 1.18 (0.91-1.53) 0.23
Jowwo 1
503 35053990l 3bo
Bo63mEH03900L 0609300 ImbIsegds 1.47 (1.20-1.80) 0.0003
939es bbgs 1
503 ©0536mBoL 3gHompo
63 MboggMLa M bgerdobsizmdmdsdy 1.56(1.30-1.86) <0.0001
563 MboggML Mo bgmdobsfizmdmdols 399wy 1

0553500900L BB 0RBMBOLIL

dogbo 5.60 (4.72-6.85)  <0.0001
503 063399300 1
1033000l JobgbgdO

1033000 0ob odyz560 J0HYHBO 0gm JoLo — Lo 330l 426 9dmblg3s (54.7%). Loggwool
439w5D9 bdocmo 5M5-dol sbmE0MGOIo 3B Hgd0 0gm: JOHMmbozmwo 306mmlimeo
393530300 3563063930 3030l BHIMT0BIMMO ©H5350ds (n=118, 15.1%, doom
dmeMob 111 990mbggzs HCV 0bg3qJ3ool g0dm) s 965 ol 06000353H™m6Omwmo 930030L900060
Lodbogbggoo (N=40, 5.1%).9000bs5Mmd530, LO3ZEOWOL Y39 By bdomo Jobgbo oym
&M09M3MmD0o, HMIGbyi3 L0330l Yyz9ws d98mbgzgz0L 21% dmoms. 92 (11.8%)
39dmbg935d0 Lozzowol JobgHol YIbs 396 dmbgMbrs (bMHoo 4).

3bMoo4. bozzowrols 3oBgbgdo CoDe 3GmEmzmeols dobggzom

n %
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dobo 426 54.7
0b6g9d30 10 13
JO0bo3mwo 306Mlvwo 39353 0G0 118 15.1
565 3oL 06035@MOHMWO s3m30L900560 Lodbogbggdo 40 5.1
37100l 039901M0 53500 dS 19 24
0blme@o 17 22
39LE™M-06@qLE0bMMO 390mMoy0s 6 08
30 E30L 5OGIHooL 9ddmEwobdo 3 04
000300l ©930560LMdS 6 0.8
dgEYO dgdobszgss 7 09
030000330 90MdS 6 08
fo0>0m@adm30@gdwwgds 16 21
396G Mo bgm39o LoliEgdol ss35YOS 3 04
32900l 56 Lolbrds®MzmMs 9530 9bs 3 04
Lobiybordo LobBgIol H535YdS 4 05
Lo 3ol Imdbgergdgwo LolGgdol o535YdS 3 03
QO©BIBIO 92 118

FoLMLL SLME0MOEO L0330l 426 90H3930090 MTGGHILMDS J5TM{39MEP0 Oym
90LmD 53538060900 M3MOEHWEOLE M0 06g39d30900m, 3500 FmEOL 166 (39.0%)
9990b3935 Bd9M3MMBob, 46 (10.8%) d90mbgg3s 36939mEoLEIMO 36930mbool, 35 (8.2%)
990:mbg935 303G ™3Im0 3960ba03H0b 48m, s 32 (7.5%) d900bgg3s ms30L BHzobol
AMJLM3EsHBAMBOL QoM. s15939 860d3bgEMm3560 0gm FoL-sLME0MGdIMWO s3m30L9d0560
Lodbogbggooom (N=40, 9.4%) s 2obeg30L Lob®mmdoom (N=27, 6.3%) asdmfizgwyero

103300EMds. 41 99nb393530 LO3Z3OEPOL F0BYHBOL FoEL-SLBMEFOMOVIESE 3EPIBOBO IS0

05996 ©bM 10330 6 M30L BsMAWYGOTo FoEL-06EO35EGHMOHEO OF6MBOL 56 CDA+

Mx 90900l <200 wxG00/03°35B3969d@0l SOLHBMBL.
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10330000l d0BYHBYdOL 3OM(396¢) )0 4obsfoErgds G90(335¢d OMMS 4obTog3wMdsT0. S63
1B6039MLOEME Bgedolsfamdmdsdg sMLYdIE JEYMTsMYMdILMD F9sMgd0m 3903060 ©
doL-5LmE0MOEo L0330l JobYHYdOL blgmomo Howo 64.2%-sb 52.7%-0w]
(p<0.02). 535056 250D 505 FoEL-sLMEFOMYGOMEO Lo3zEOoL JoBYHIdOL bggMomo
fowo 17.9%-sb 36.7%-3¢g (p<0.0001) s 898300 9 bgero dobgbgdom
290m{399000 1103300l d900bg39300L bgg®momo oo 17.9%-wsb 10.5%-dpy (p<0.02).

103300MOL 35¢ 39790 B0BYHYOOL SBs0BAs 39MH0MEYdOL Jobgwzom 583965, H™I
AM09M3Mmbo GHRYdS Lo3zwowob (sdgy3s6 Jobgbsw s dobo bggodomo fowo
B3OdOEMEMO 0ym MmMH039 396000 - 19.4% 1boggMLIEME by dmbolizEmdmdsdoy s
21.7% bog9mLseMo bgedolsfzmdmdol «BGHbggarymgol 89dyma (p=0.55) (osg®sds
7). bASGHOLEBH03MMO® LoMIMbmE F90830MS 36938Mm30LEHWMO 36930mboom QsdMfzgEro
10330000l 93nb393900L b3gM0mOo oo - 13.4%-wsb 4.3%-0 (p<0.0001) sdoL
0600035@M6OH)0 5300301980560 LoAL03b99d00 A5dM[39mEo Loggowol d9dmbgg3zgdols
bH390M0m0 fowo - 10.5%-ws6 4.0%-0g (p=0.008). mboggmLscmMo bgwdolsfgmdmdol
39600do LHOHIMBbM® Fo0BIMS 30dWOL FgMHA0DIMOO s53500OJO0M A5TMF39YO
10330000l d93nb393900L b3gMO0MO oo - 8.9%-sb 16.4%-3dq (p=0.03) s 565 GoL-
SbME0MYIMYOo 5300301900560 LOAL0ZbyxadOm 2odmf3g,o ozzowrol Jgdmbgzgz9d0L
bH390H0m0 oo - 0.7%-©sb 6.1%-dg (p=0.002) (osgMsds 7).

053M5357. b0 3gEOEPol JoBYBYdO 56Z I3MMbsEMBOL »boggOLsEE
bydolsf)3mdmdsdg s dols 3989
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B mbngn@baget bayesliobafgomdebdsioy Dwbngabbgemfn byeadnlsfngoondndnl Byl md

AwBa3meandn ._
pandenb QB BnBagrmfn (asgagppbs  II—— | p=0.03
3BagbieanbdymBn 3BasBnbny _ p<0.0001
33 Bl nbonzadmHwen bnBlingbagbn ™ | p=0.008
3Pn3GM 3032 Bbnbyngyn  SE—
oragnl Biznbnb Brdbodemsbiebn — -
Bngpb-nBipn a@mBowen bnBlingBanbn ——— p=0.002
a8Bgengnl binbpMmin ?
Asfgpnmgalzveng o EageEegiabn - -
B0PIBHEgIbITH0 EssgewBgdn T
0 5 10 15 20 25
3Gmanben

503/3o@Lol 3¢00bo3me gMz0Lgddo RsMCIEMdS s 306MBMEo y3GgLlos
503/80Lol 3er0bolzm® LyM3z0Lgddo Bo®YMBdOL Tgz3oL9gds JobbMM30g©s 2545
BOHEILOME 503/0ELO” 5350IYMBRT0, HMIWYdOE GBI LoObBMOTs30M LobEYIol
dobg30m 3mEbegdo 093bgb 2012 fierol 1 md@maddemol dymdscmgmdom. bodswm sbs3o oym
35 oo (IQR: 30-41) oo 864 (25.6%) 353096¢)0 30 §esdcg sLo3ol ogm. »IMmI3EgLmdS
05053530 09— 1777 (69.8%) 353096 0. dmbsfoegms asbermgdoom bsbggs®o sobgogotmws
65630303900l 06093060 Imbdsdgdom (n=1297, 50.9%) (3bGowo 5).

3b®0g05. 503/doLol 3eobozwn® gMHzolgddo BsGmvyemdol 9gdlfsgumger 33¢rg3sdo
dmbsHoergms doM0mso Lsfigolo dsbsliosmgdangdo

obolosmgdgeo n=2,545
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3b530 iergddo, 3g0sbs (0bEgM3z5¢o*) 35 (30-41)

Lggbo, n (%)

3560 1,777 (69.8)

oo 768 (30.2)

503 35053990 3bs, n (%)

Bo®3mE03900L 06099300 ImbIstmgds 1,297 (50.9)
39390 mLyJbwysEOO 3538060 1,110 (43.6)
3mdmbgdbrswmeo 353do6o 107 (4.2)
Lolbeol H9i303096@0 10 (0.4)
©)©J396Io 21(0.8)

*339MG0@msdmMobo 0bEgmzseo

Lodommgganmdo 503/dobiol 36006036 LgMz0L9dT0 BoGMNEMdOL 3sL3500 BoBggbgdos
0536535 8-Bg. bLryew 2012 Ferolsmzol 503 0bxz0EOMYOME0 30MGOOL o359 M
509bMds 0gm 4900, 50996 dbMmEm© 52% 0gm 499m3wgbogo. 3sdmawgbowo 2545
353096056 2135 (84%) Bsmormero 0dbs 3aroboz«® gH3zolgddo. Lodwyswrm O™
39903960056 3000603996 LgOH30L9ddo hsOM35dg 0gm 1 m3g (IQR: 0.5-3) s 76% bsGrowmen
0965 2583960056 3 M350l BoMYwddo. Lvmen 1847 503/doLom 53500894mgzz0 0dbos
39656066900 399dog 3600603 ME 89035y )MHgMdIBY M5 F9500bL 03
069303060939 900L Bogz5M9M HoEbzol 38%, 49dm3wgboo d98mbg3z93d0L 73% o
30060316 Lge30L9080 BN o 3530953900l 87%-L. 563 33OBsMdOLMZ0L olswgdo
1446 503/300L00 535000953006 1273 (88%) 0396193 53 83MbIMdSL s omsb 985
(77%) 35309500 domfgm 0dbs 306Leno LmdMglos. 08 35309639030, HMIGdOE O3
93996065 Md5Hg 00Yymx393m©bgb L 3MmEs 6 ™30l Bsbdo By 306HLwIero L3Mglools
95396909e0ds d9o0bs 81%.

337306 Mbgbg 503 Lm3MHglool JsB39693eds T950y0bs 39% godmzargbor
353096&90L dmemol s 20% 503 063303060939 gdol LogsMOEM MOEB30WB.
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©053M5358. 503/doELOL 3er0bo3H LgMH30Lgddo BsGCIMEIMBOL 391350

5,000 -

4,000 -

3,000 -

2,000 -

1,000 -

303/00boo 3508Ymnm> G ep)6mds

0 -

4,900

03 503 B.&ﬁcnﬂ@nb [Py (9303 b3 306mads sfag 3063&3@0

0bgogomgdmenn  333mgergboceo 3eroboza® Jerobogya® 36g 93m6baromdsyy  bydmgbos

bafgobyddn dgogsemymMgmdabys

299m3w9boe d98mbg39390L ImEOL 30006036 bgMH30L9d0d0 BN MdS Fga3sligde 0dbs

503 390053990l 2H9d0L s Lgglol Bobg30m. s65e0BBs 5B396s BsBINMEMBdOL 3909LO

05639690900 5619—bH56)3000MIBA>MYOYE0 30134530900 b6 396936 Ty oMgd00o: Bsrangs

30060316 Lg®z0L9030 88% s 80% p<0.0001, 3dog 360060326 390350y gMdsbY

9965606690 79% o 67%, p<0.0001, 563 93290bsmdsBg ymxnbs 50% s 50%, p<0.77,

306wgero Bwydmglos 42% s 36%, P<0.003 (©0sM53s 9). 51939 “939gLO BsOMMEIMDS

5B3969L Joemqdds 35390Mb F9sMd0m: Bos®12S 0003996 L®20L9030 89% s 82%,
39000 JoJ 3°G9 JOMY 30 3LOLOZHM BYIMZOL] Q©

p<0.0001, 3d03 3600603296 89035¢0yrMHgmdsbg d9bs@bmbgds 80% s 69%, p<0.0001, 563

03760650 Md5DYg ymazbs 51% s 50%, p<0.50, 306990 br3MHglios 42% s 37%, p=0.02

(0056505 10).
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503/doLoL 3r0boz® gM30LgdoL Lbgssbbgs 9@o3Bg 396 BsOM35Lmsb ©s353d06M9d Mo
6HoL30L BogBHMMGOOL M EH035M05(3049)0 FJRBIBYdS IBBMO 309 s 9989y0
9G93900Lsm30L: Bs®M3zs 30006036 LyMz0L9dT0, 391d03 360060 3O Fg0Z9EYMHIMdIDY
99650B1bgds 5 30MLeo Lry3MHglins. Lb3sILLZs 3t3eEs(30900L 563 83wMbsemdom
9330l 05653560 s Foso 35839690 gdoL gom35¢lofobgdoom s63 839Obsemdol
L3500LYMZ0L T EH03500530IW0 3B5ODO 56 BodocmgdrIems.

©05315359. 503/8oLOL 3erobo3M® LyMH30LYdTo BMCIMEMBOL 35130 503 Y3390l
2bgdolL dobggzom

100%

100%

80%

60%

40%

20%

a3 dmgemgbol so0z/opbom sgs@dymondol %

0%
8mdog 563 306rmlymeeo
3d>dmgeepboco 3erobozmH 3erobozm® GRS 2 e bry3&sos
bogoligddo  BpmaaerymEgmdsbgs
[ 65630303080 0bgjgom@o 8mbdstgds Il g39esbgs

053153510 503/doliol 3¢0bo3Me LoMz0LYdTo BsOmMEMdOL 35350 Bdglol dobggzom
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100%
100% [ | [ | [ | [

30%

60%

40%

20%

aadmgenbob soz/ogboom sgeiymmnbol %

0%

03 Bstormemos 9mcodog 3653 Zofrmlymemo
2s8marmgboro 3emobozm® 3eobozm 83mebsrrmdsbgs b3egos
LnfgolgdBo  BnogsEegmBnmbsbns

T 3vgo . Joero
3060316 Lge3L09dT0 BsOMZ5LmMsb 353800 MOLZOL BoJBHMMYOO 153030M3JS®
39835b90 0g65 Mb035M0530w9 sBseoBTo, HMIgerdog bsbz96900 0ym Lsdo Bog@mMob
B9393w9bs: 358MMB0MO Lglo, b3M3MEH039d0L FMBTsMGds S 503 ORBMBO 563
603960 bgedologmdmdsdy (1989-2004 §f.) 31w@ 03560030 dmgerdo lidqlids
0535625 BESEHOLEH03YMO0 LoM(IMBMYds bererm BsMBYEAs MEOTs BogEM®Bs Ggobo@bmbs
LoMHINMbM 3530060, 55L9b 503 OIYDOMDBO 563 b039MLIME bgeTobsfizmImdsdwy 2-
X9 5 A9BHRIM VOO 390 BIOMZ0L MHOLIL: BsMMdIOMO Molzo 2.52 (95% CI: 2.10-3.02,
p<0.0001) (gbMogo 6).

3bOoo06. 360060 303M6 LgMz0LYdTdo 396 BsMMZILMB 353000 YO BodE,mMgdo
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160350053090 5b5¢Erobo

39 BH035M053009e0 5b5¢robo

BMHEOMO0M0 BHEOMO0M0
Mob3o (95% CI) P LoEOE)Y 6ol3o (95% CI)  pLowoy
sbsgo
<30 0.96 (0.79-1.18) 0.73 0.95 (0.77-1.16) 0.59
230 1 1
Ldglo
3530 1.68 (1.34-2.10) <0.0001 1.20 (0.89-1.61) 0.23
Joewo 1 1
503 39053990l 3bo
656 3m 303900l dbIocgds 1.74 (1.44-2.10) <0.0001 1.39 (1.09-1.77) 0.009
y39ws bbgs 1 1
503 056mBols 3gMHomo
1989-2004 2.68 (2.25-3.19) <0.0001 2.52 (2.10-3.02) <0.0001
2005-2012 1 1

3303 30b03M 99m35¢ym9MmdsHg d9bMHBbgdsLmsb 35380090 o Mool

194G MOO0L Tgx3519d0LsL 45dMYgbadre 0465 3EHIO0MO (33O Lsfyobo 0dmbmeo

LEoGMLBO CD4+ »x 9900l dob396909e0 Loboom. 3mEE 03500530 SBsE0Bdo

300603960 39035009 mMgMdOID ©935M358mb 53930060900 BodEHMMYd0 oym CD4+

MR 690900L 356396900 >350-Bg - FoGmdomo Molbzo 2.17 (95% CI: 1.72-2.73, p<0.0001), s03

©053bMbo 503 Mb03gMLEEE bgerdobs3mImdsdEy - BoMmdomo Molizo 2.08 (95% CI:

1.63-2.66, p<0.0001)c0s 656303900l ImbTsMgds MHMYME 3 503 35009390l 3B - BSOHOMBOMO

Golgo 1.35 (95% CI: 1.01-1.82, p=0.04) (gbMHocro 7).

3bOoo7.0v0d0g 3606036 390350y mMHgmdsbg 396 9965MBRMBdImSE ©s353d0Md Mo

B5dBHMMYd0

16035005300 5b5¢wobBo

3303560530190 565Er0bo
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BIOHEOMIONO BOHEOMI0NO
®ol3o (95% CI)  plLowowy ®ol30 (95% CI)  pLoow)
sbo30
<30 0.99 (0.85-1.14) 0.84 0.88 (0.69-1.13) 0.32
>30 1 1
bgglo
3530 1.51 (1.29-1.77) <0.0001 1.12 (0.79-1.57) 0.52
Jowo 1 1
503 3505(3990L 3bo
65630 3H03900L dabTocgds 1.57 (1.38-1.79) <0.0001 1.35(1.01-1.82) 0.04
g39ws bbgs 1 1
503 ©0536mBol 3gHomoo
1989-2004 2.44 (2.17-2.75) <0.0001 2.08 (1.63-2.66) <0.0001
2005-2012 1 1
Lsfigobo CD4+ 9s5Bg969d390m0
2350 »x6M90/90° 2.46 (1.99-3.04) <0.0001 2.17 (1.72-2.73) <0.0001
<350 v)xM90/dd? 1 1

306w B3MgLosLMSD 35390600 BogEMMJOOL B EH035M0530Y sbsEoDTo

39935b900LsL 65B396900 0gm, MMA 0bg39 MMM Hobsdm®mdI© 9B3BY, Bs®3MmEH039d0l

dmbdo6qds LEOFIMbM® 0gMm 393806930 MOMYMBOM FoAMBOIZIW ML - BIOOMOOMO

®olgo 1.84 (95% CI: 1.34-2.53, p=0.0002). o>30 CD4+ 9% 690900l domsgro Lafyolo

9563969000 “56MYymaz300 Bga93egbsls sbgbs 3mdog 360603996 Igm3y)HgmdIHY

396560B6905D9, 02039 356599EHM0 3000 bwy3MgLool bgardgd(iymdo BsdEHm®mo Aodmys

- BoMHOMO0mM0 Molgo 0.66 (95% CI: 0.45-0.96, p=0.03) (gbMHogo 8).

503/80loL 3e0b039M 1YMH30L93d0 BsMMMEIMBOL TggsLgdOLSL 3938060 sbo3Ls S

BoOmdsl JmMob sGEIOM 9BO3BY 56 58m3zwobs (3bMowgdo 6-8).
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3bM008. 30HMLEo 593HgooL 396 Forg35Lmb 3930MYdMo BodEMMgdo

16035M0530ME0 5bs¢robo 3303560530190 565Er0bo
BIOHEOMO00 BSOEOMB0m0 HolZo
M0ol3o (95% CI)  pLoow) (95% CI) P OO
sbsgo
<30 0.93 (0.72-1.19) 0.55 1.09 (0.85-1.41) 0.49
>30 1 1
Ldglo
3530 1.33 (1.05-1.69) 0.02 0.83 (0.58-1.18) 0.31
Joewo 1 1
503 3953990l b0
6563303900l dbTocgds 1.62 (1.31-2.01) <0.0001 1.84 (1.34-2.53) 0.0002
y39ws bbgs 1 1
503 056mBols 3gMomo
1989-2004 0.68 (0.48-0.98) 0.04 0.77 (0.53-1.13) 0.18
2005-2012 1 1
bofigobo CD4+ 9s5B3969dg9e0
>350 »)x6M90/d0° 0.58 (0.40-0.85) 0.005 0.66 (0.45-0.96) 0.03
<350 9% 69g0/dd? 1 1

3060MLEMA0)©OH0 450mboz5w0o 39-2 Mool 563 33MHbIMdIBY Iymy
353096¢ 9000

39-2 ®0ogol 563 9379Mb5eMdOL 30MMLMEMAO0IOHO Q5TMBO3W9d0 Fgx3sL9gdY 0dbs 84
DOEILOME 503/doELOM 5350TYMGBA0, HMIJEMSE 509603650 30OHWLMEIMAOMMO
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d9093™M0S S ®IHBOLEHIBEHMBOL BHILEH0D J9dMY30ELIM Y03 HYBOLEIEEGMWO 8 sdgd0.
33093530 Bo®om)eno 353096@900L »IMog3wglbmds (71.4%) 05953530 0ym s 62%
5068303005 b563m3H03900L 0609d30mM0 FMbIsMdolybom (bM0wo 9). 3530953900l
Bobggz960-Bg mbsg Ag@L (53.6%) 3dmbs sbGoLbgmmgdo C 39353 0@0b 3060vlols J0ds6ro s
41.7%-b mqbdg 3Jmbos GHdgMIMEmbo.

563 3063900 H0QoL 939MbsMBdSBY 30HMLME MO MTgIMdoL IMdgbEolosmzol
Y39s 353096¢)0 090MmdEs s6GE0-099:339 839MbsEMmdsL. 77%-80 sbGOGH0
§o63mygboo 0gm 923530696B0ol Lsbom. yz9wsbg bdod beEo 3md3mbgbEo ogm
B0M390boLs s Ws3039OboL 3mIdOBs30s (63.1%) (3bGowo 10). EMH™A 5603
939960b5Mmd0L sfiyg00sb 30OHMLBMEMy0MMO dgEgR™MdOL 49630Ms6MYdsdY LT IS ME
095009065 18 m3g (IQR: 12-34). 306H9mEoma0me «9dgqamds9g 6-0030560 sTYmeEMmdol
Lodwgoem 853969890 0ym 75% s 353096@gd0L 30.9%-3s 583965 100%-0560 odYmenmds.
353096&900UL 86% 3Jmbs 563 8900053996(3)9d0L M0 3slobodo (BOHEGO + 566 E0)
»9BoLE96EG Mo 306HL0. M9HBOLEIEEGWWO 8@ 30900l LsdsEM MHO5MEYbMdSA Fgoa0bs 2
(IQR: 1-4) (gbGowo 10).

503 §28¢q00L5d0 HHBOLEI6EMDdOL sIBEWMIOOL 99 Y39ws 353096G0 JosY39B0E
0965 300 EJoBL 063000EHMMdOL 99339 563 Mg703Dg, J50 FmMob 61 (73.8%)
35(3096(3050050(Ym m3065306/60@M™mbsgoMol 999:339e0 3mddobszool dowmgds, begom 22
(26.2%) 353096@0 30 53>B365306/H0EH™bs306M0L 99339 300030563059 0465 gooygzsbowro.

3bM0¢09. 3530963700l §30©HF0MEMY0YMHO Foboll0sMYDdMYOO 30O MYOYHO
139093900l 8,md9gbEHolsm3z0l

doboliosomgdgeo n=2384

3bs30 fergddo, 9909bs (0bEgMZso*) 37 (34-44)

bggLo, n (%)
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3930 60 (71.4)

Joewo 24 (28.6)
503 350533900l 3o, n (%)

Bo63mE03900L 0609300 ImbIsmgds 52 (61.9)

39390y JbwYsEOO 3538060 28 (33.3)

3m8mbygbsm@o 3038060 2(2.4)

Lolberol M9i303096@0 2(2.4)

*339MGH0@msdmMobo 0bEgmzseo

563 9379Mb5enmdol Mgs0d0L d933¢ol 9999y 3530963)gL 933060©90M©bYHL Lodwmswme 27
030l 356doebg (IQR: 13-41). s0bodbmero 3gmom@ol dsbdoebg 9 (10.7%) 3s3096@0
29M0(335¢0 33w9OBseMdOL T9(330000b Lodwysem 6 mgzqdo 6 (IQR: 2-8), 4 domgsbo

533063900l 30639000 6 M30L BoOAWIOTO S0MY3s.

80 353096@®30, MMIgdoi3 3EbErgdo 0943bgb 839MHbsemdol 99(33¢0sb Ly 3mGs 6 ™30

05399, 72 (90%) 35:3096@85 Bosmfos 306w bmdMgliosl 830Mbscmdols 9933w0sb
Lodwoeme 7 mgqdo (IQR: 5-10). 33796Mbsermdol d933w0sb 6-30060 sdgmemdols
Lodmom 3563969090 0ym 81%, beaenm 353096GH900L 47.5%-05 58396905 100%-0560

©53YMMdd. 353096GH900L 3OM3EgbEMEo 35839690900, HMBgdds3 Josmhogl 306mLve

Lm3G9gLosls A9 ool 379MbsMmdol 99-6, 12-2, 24-9 s 36-9 03990D9 56 5bLb39309dM©s

LoMHIMbmo s FgMYygmds 79-83% 0b3gMH35¢0do (©0sgMds 11). BLys3LO T99gagd0 065
6563969090 b6 303H03900L dmIbsGgdgddo, HMIgddoa 30Mmlmeo bwydMgbools
95639690930 MMl Lbgzssbbgs dmbs33900%Bg dgMygmds 75-83%-0l Botyegddo.
05336003900l 3960H0Mm©T0 5 353095@L 3956130005005 30OHLMEMYOMEO 1TJOIRMOS OO
BoBHMIm 503 HIHBOLEI6EMOOL BHILEO0, 390 3IMM Fomys6do 3960 0465 sdmbgbocro

360 @ 95Dl 0630803 MMGO0LI©T0 HYHBOLEI6EGHMWO 306HYLoL TEST9d0.

3b®0o010. 3530963 9d0L 3¢006039M0 FobsllosMYGIWGdO FoOHMLMEPMYOBHO MIYLIRJOOL

dm0gbEolomzols
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doboliosomgdgo n=_384
M3 9:000 MIggaMdOLLL ¥ydggMdoLsL, n (%)
b0oM3obo + wsdogobo + 98393060960 39 (46.4)
bom3mobo + wsdogmwobo + bgzom3s060 14 (16.7)
505353060 + 53039060 + 9§x8306096B0 17 (20.2)
505393060 + 53039060 + 69350635060 3(3.6)
1393290060 + 58039060 + 9535306960 7 (8.3)
1393990060 + Wsdozmobo + bggo®msdobo 2(2.4)
A96mx8Mm3060 + 99GHO0E0G00bO + 9535306096%0 2(2.4)
6-0030060 ©3FYMEMdS 30OHMLMEMA0ME MIgEIR0Msd©Y , n (%)
<80% 36 (42.9)
80- < 100% 22 (26.2)
100% 26 (30.9)

©MHM 0399830 30HMBMEMYOE MBgEIRMd5d©Y, 8900565 (06FgMZseo™) 18 (12-34)

306990 OBHZOMOMZS FOOHMLMEPMYOIMO MIYEIRMdOL 23600 (8365-126000)
90963 0Lsm30L, 89000565 (063HYMZ5¢0")

MBoLEIBGHWOo 3FHs30900L MoEb30, 39000565 (06 M3se0) 2 (1-4)

69BobGHI6GHMBdOL 3HMma0wo 563 3ewlol dobgwozom, n (%)

9600 350 (BOE0 6 s6ME0) 12 (14.3)

M0 3sbo (bGE0 + sbG o) 72 (85.7)

*339MGH0WMdMmOHoLO 0bGEHIMZ0¢0

053653511, 3530963900l 3Om3gb@Gvmo 3583969890, HMIEYddsl dosmfiogl 3oGMHlsmem
b3HgLosL 39-2 Mool sM3 83OBsmdol sfiygdols 3989y



100%

90%

o,
82% &3% —
O,
80% 79%

70%

60%

50% T T T 1

@ sGg A3GHbrcrmBdol Agageromshb: o o339 12 gy 240039 306 0239
go@mmbmaro bmdanboobl B]mby 330963900 63 53 39 21
s 33063903%0 dymozo 3a0nbEndo 80 65 a7 26

93996065¢0md0ob Hg5090L 89330006 6 153Bg 306MLwo Ldmgliool 396 dom(igzsLbmsb
053938069090 Bogd@MMgd0 Jglfogerow 0dbs 31slmbols HgaMgloweo dmogwol
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Disease outcomes and their determinants among HIV/AIDS patients in Georgia
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HIV/AIDS remains one the major global health problems. First identified in 1981 the disease
rapidly spread throughout the world, with estimated 35 million people living with HIV by the end
of 2013. Introduction of antiretroviral therapy (ART) in mid 1990s had been regard as one of the
most important milestones in the global response to the HIV epidemic. ART dramatically reduced
HIV/AIDS related morbidity and mortality. Initially widely available only in resource rich
countries, access to ART has been increasing around the globe, with estimated 11.7 million people

receiving this lifesaving therapy in low- and middle-income countries in 2013.

The first case of HIV infection in Georgia was detected in 1989. By the end of 2014 the cumulative
4697 cases of HIV/AIDS were registered in the country. Dynamics of the epidemic show slow but
steady annual increase in the number of newly reported cases. Nearly half (49.3%) of the total
reported cases of HIV/AIDS in Georgia were infected through injection drug use (IDU), followed
by heterosexual contacts (41.7%) and male-to-male sex (5.9%). National AIDS treatment program
became operational back in 1995 and in 1997 the newest at that time highly active triple ART was
introduced. Since 2004 Georgia remains the only Eastern European country that achieved and
maintained universal access to ART. Georgia developed effective model of HIV/AIDS treatment
and care service delivery that incorporates special algorithm for clinical monitoring, including
regular (three times a year) examination of all patients for main clinical and laboratory parameters.

Patient support services are also available.

The long term objective of the presented work was to evaluate effectiveness of HIV/AIDS
treatment and care service delivery model, to identify weaknesses and to determine corrective
actions. For this purpose HIV/AIDS disease outcomes, defines as mortality and viral suppression,
and their determinants were studied. Engagement in HIV care was studied separately as important

determinant of outcomes.

Materials and methods
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Study was conducted at the Infectious Diseases, AIDS and Clinical Immunology Research Center,
which is Georgia’s referral institution for HIV diagnosis, treatment and care. The study utilized
retrospective cohort design and included all adult (age >18 years) patients diagnosed from 1989
through 2012. Mortality and associated factors were studied in 3554 patients, engagement in care
and population level viral suppression were evaluated in 2545 patients and virologic outcomes of
second-line ART were studied in 84 patients. Data were extracted from the national HIV/AIDS

database and medical charts.

All statistical analyses were performed using SAS v9.2 (SAS Institute Inc. Cary, NC). Categorical
comparisons were conducted using Pearson’s chi-square or Fisher’s exact test as required. Factors
associated with mortality were evaluated in multivariate Cox proportional hazards regression
model. Engagement in various steps of care, including linkage toc are, retention in care and
achievement of viral suppression were studied using multivariate Poisson regression analysis, the
same approach was used to identify factors related to failure to achieve viral suppression on second

line ART.

Results

Mortality

A total of 3,554 HIV positive adults were registered in Georgia from 1989 through 2012
contributing to 13,572 person-years (PY) of follow-up. The median follow-up was 2.8 years
(Interquartile range [IQR]: 0.9-5.8). At the end of 2012, 2,378 (66.9%) patients were known to be
alive based on clinical and case follow-up records, 779 (21.9%) patients died and the status could

not be ascertained for 397 (11.2%) patients.

Of the 3,554 registered patients 2,611 (73.5%) were men and the median age at HIV diagnosis was

36 years (IQR: 30-42). Among them 54.8% of cases had history of IDU, 39.6% of patients acquired
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infection via heterosexual contact and 4.3% via male-to-male sex. Among the registered patients,
baseline CD4 cell count was available for 2,947 (82.9%) patients and the median value was 238
cells/mm?3 (IQR: 106-408). 1,284 (36.1%) patients had AIDS defining illness, including 523 (14.7%)
cases of tuberculosis (TB). Overall, 1,715 (48.3%) patients had AIDS at entry into HIV care, defined
as CD4 count <200 cells/mm? or presence of AIDS-defining illness. Almost half (n=1,680, 47.3%) of
patients had antibodies against hepatitis C virus (HCV) and 221 (6.2%) patients had hepatitis B
surface antigen (HBsAg). Information on the stage of liver disease was not available. A slight

majority of (n=1,877, 52.8%) patients ever received ART.

Temporal comparison of baseline characteristics showed that patients diagnosed in pre-universal
access era (1989-2004) were younger (median 33 years vs. 37 years, p<0.0001), more likely to be
male (82.3% vs. 71.6%, p<0.0001) and IDU (68.5% vs. 51.9%, p<0.0001) compared to those
diagnosed in universal access era (2005-2012). The proportion of patients with baseline AIDS
increased from 36.8% in pre-universal access era to 50.7% in universal access era (p<0.0001). There
was also significant increase in the proportion of patients receiving ART (42.5% vs. 55.1%,
p<0.0001). Notably of 268 patients, who were diagnosed in pre-universal access era and ever

received ART, only 33 (12.3%) initiated therapy before 2005.

Among the 779 deaths, the median time to death was 6 (IQR: 1-24) months. Twenty-three percent
of patients died within one month and 51% within 6 months after HIV diagnosis. The cumulative
mortality rate was 5.74 per 100 PY (95% confidence interval [CI]: 5.34-6.16). The all-cause
mortality rate peaked in 2004 with 10.74 deaths per 100 PY (95% CI: 7.92-14.24) and significantly
decreased after widespread availability of ART to 4.02 per 100 PY (95% CI: 3.28-4.87) reported in
2012 (p<0.0001). There was more than a 3-fold decrease in AIDS-related mortality from 6.49
deaths per 100 PY (95% CI: 4.34-9.32) in 2004 to 2.05 deaths per 100 PY (95% CI: 1.53-2.68) in
2012 (p<0.0001). Death due to unknown causes also significantly decreased over this period

(p=0.001), while deaths due to non-AIDS causes remained stable.
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In multivariate Cox regression analysis baseline diagnosis of AIDS (Hazard Ratio [HR]: 5.69, 95%
CI: 4.72-6.85) was the strongest predictor of mortality. Increasing age, history of IDU and receiving

HIV diagnosis before the universal access to ART were also significantly associated with death.

Causes of death

AIDS-related diseases accounted for the majority of deaths (n=426, 54.7%). End-stage liver disease
due to chronic viral hepatitis (n=118, 15.1%, including 111 cases due to HCV infection) and non-
AIDS related malignancies (n=40, 5.1%) were the most frequent non-AIDS related causes of death.
Opverall, TB was the leading cause of death accounting for 21% of total cases of death. In 92 (11.8%)

cases the cause of death was unclassifiable or unknown.

Of 426 AIDS-related deaths, the majority were from AIDS related opportunistic infections
including 166 (39.0%) due to tuberculosis (TB), 46 (10.8%) from Pneumocystis jiroveci pneumonia
(PCP), 35 (8.2%) from cryptococcal meningitis, and 32 (7.5%) from cerebral toxoplasmosis. There
were also a significant number of deaths secondary to AIDS-related malignancies (n=40, 9.4%), and
wasting syndrome (n=27, 6.3%). In 41 cases (9.6%) death was classified as AIDS-related based on

history of AIDS defining illness or CD4 count <200 cells/mm3within 6 months prior to death.

There were temporal changes in causes of death. The proportion of patients who died from an
AIDS related illness decreased significantly in the universal access era (52.7% vs. 64.2%, p<0.02).
There was a corresponding increase in the proportion of deaths attributable to non-AIDS
conditions in the universal versus pre-universal access era (36.7% vs. 17.9%, p<0.0001) as well as a
decrease in the proportion of unknown causes of death (10.5% vs. 17.9%) (p<0.02). TB was the
leading cause of death in both periods. There was statistically significant decrease in the proportion
of deaths attributable to PCP and AIDS-related malignancies in the universal access era, while

deaths due to end-stage liver disease and non-AIDS related malignancies increased significantly.
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Engagement in care and viral suppression

Engagement in HIV care was studied in 2,545 HIV-infected individuals known to be alive by
October 1, 2012, representing 52% of 4,900 estimated number of adult PLHIV. Among 2,545 HIV
diagnosed patients the median age at diagnosis was 35 (Interquartile range [IQR]: 30-41) years and
70% were men. The majority of patients were infected either through IDU (51%) or heterosexual
contact (44%). A total of 2,135 (84%) patients were linked to care and 1,847 (73%) were retained in
care. The median time to linkage was 1 month (IQR: 0.5-3) and 76% were linked within 3 months
of HIV diagnosis. The median CD4 count at the entry into care was 228 cells/mm3 (IQR: 106-391).
Overall 1,847 patients were retained in care representing 73% of those diagnosed and 38% of total
HIV infected population. Of 1,446 patients eligible for ART, 1,273 (88%) were on treatment and
985 (77%) of them had an HIV-1viral load <400 copies/ml at the last assessment. Overall, 39% of
those diagnosed and 20% of the estimated number of people living with HIV (PLHIV) had a

suppressed HIV-1 viral load.

Comparison of engagement in HIV care among diagnosed patients showed that compared to non-
IDUs, persons with history of IDU were less likely to initiate care (88% vs. 80%, p<0.0001), to
remain in care (79% vs. 67%, p<0.0001) and to achieve viral suppression (42% vs. 36%, p<0.003).
Compared to men, women showed higher levels of engagement at various stages of care: 89%
versus 82% were linked to care (p<0.0001), 80% versus 69% were retained in care (p<0.0001), and
42% versus 37% were virally suppressed (p=0.02). The observed gender difference can be explained
by the fact that of 1,297 IDUs 99% were men. Similar proportion of men and women, as well as

IDUs and non-IDUs were prescribed ART.

In multivariate analysis, failure to link to care was associated with history of IDU (relative risk
[RR]: 1.39, 95% CI: 1.09-1.77) and having an HIV diagnosis made before the universal access of
ART (RR: 2.52, 95% CI: 2.10-3.02). Factors associated with attrition from care included history of
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IDU (RR: 1.35, 95% CI: 1.01-1.82), having an HIV diagnosis made before the universal access to
ART (RR: 2.08, 95% CI 1.63-2.66), and having the first CD4 count greater than 350 cells/mm3 (RR:
2.17, 95% CI: 1.72-2.73). The strongest predictor of failure to achieve viral suppression was history
of IDU (RR: 1.84, 95% CI: 1.34-2.53), while high baseline CD4 cell count showed protective effect
(RR: 0.66, 95% CI: 0.45-0.96).

Virologic outcomes of second line ART

Among 84 patients included in the analysis the majority were men (71.4%) and 62% had history of
IDU. At the time of virologic failure on initial ART, all patients were receiving NNRTT based
regimen, and vast majority (77%) were on EFV (77%). AZT + 3TC was the most common NRTI
backbone, prescribed to 63% of patients. The mean 6-month medication refill adherence prior to
virologic failure was 75%, with 31% of patients timely picking-up their prescription. None of the
patients had virus with resistance mutations to PIs, and 86% had NRTI/NNRTI dual class-resistant
viruses. All patients were switched to PI-containing regimens, including 62 (73.8%) to ritonavir
boosted Lopinvair (LPV/r)-based and 22 (26.2%) to ritonavir boosted Atazanavir (ATV/r)-based

regimens.

Patients were followed for median 27 (Interquartile range [IQR]: 13—41) months. Over this period
9 (10.7%) patients died in median 6 (IQR: 2-8) months after treatment switch, four of them died

within 6 month period.

Among 80 patients remaining alive at least 6 month after ART regimen switch, 72 (90%) patients
ever achieved viral suppression after median 7 (IQR: 5-10) months. The mean first 6-month
adherence on second-line treatment was 81%, with 47.5% of patients showing 100% adherence.
The proportion of patients achieving viral suppression after 6, 12, 24 and 36 months of second-line
ART did not vary significantly ranging from 79 to 83%. Percentage of IDUs achieving viral

suppression ranged from 75% and 83%. During the follow-up five patients met the criteria of
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virologic failure and were tested for HIV drug resistance. None of the strains evaluated carried

major PI mutations.

Factors associated with failure to achieve viral suppression after 6 months of regimen modification
were evaluated in multivariate analysis. Lower adherence <80% (RR 5.09, 95% CI: 1.89-13.70) and
viral load of greater than 100,000 at the time of treatment failure (RR 3.39, 95% CI: 1.46-7.89)
were significantly associated with detectable viral load. Neither gender nor mode of HIV

transmission showed association with the outcome.

Conclusions and recommendations

Our study clearly demonstrates that existing model of HIV/AIDS treatment and care service
delivery in Georgia is effective in terms of patient engagement and retention in care, which
provides basis for universal access to ART. This has already translated into improvements in disease
outcomes. In addition study identified weaknesses requiring corrective action in order to ensure

further success. Specific conclusions of the study are:

— Mortality among HIV/AIDS patient declines annually since the achievement of universal

access to ART. The most significant reduction has been seen in AIDS-related mortality.
— Despite the success AIDS-related mortality remains significant problem, mainly resulting
from high rates of late HIV diagnosis, which is currently the main risk factor for deaths in

this population

— Tuberculosis and end-stage liver disease caused by hepatitis C are the two leading causes of

death among HIV patients

86



— The Georgian model of HIV/AIDS treatment and care service delivery ensures high patient

engagement in clinical care after HIV diagnosis

— Approximately half of the estimated number of people living with HIV in the country
remain undiagnosed contributing to late HIV diagnosis and consequently to death, as well

as contributing to ongoing transmission of the virus

— Majority of HIV patients on ART, including those receiving second-line regimens, achieve
viral suppression. However, because of low HIV case detection HIv replication is suppressed

only in 20% of estimated number of people living with HIV in Georgia

— Injection drugs users remain at higher risk both for mortality and disengagement from HIV

clinical care

Based on the obtained results we developed recommendations, implementation of which is
important for improving HIV/AIDS disease outcomes, as well as for making positive impact on the

entire epidemic:

— Given the dramatic impact of late HIV diagnosis on survival of HIV patients, early HIV
diagnosis remains critical, which can be achieved through:
0 Expanding HIV testing and counseling programs in key populations at risk to ensure

significant increase in testing coverage (at least 80% of key populations tested)

0 Implementation of HIV indicator disease guided HIV testing and counseling (so

called provider initiated testing) in routine clinical practice in health sector,

including in pramiray healthcare
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— Maintain and if possible further increase patient engagement in HIV clinical care along the
entire continuum including in early treatment. This, along with early HIV diagnosis, will
allow country to fully realize benefits of ART in terms of saving lives and preventing new

infections

— Additional efforts are needed to improve engagement of HIV positive IDU in clinical care,

which in turn will improve disease outcomes in this population
— Strengthen collaborative HIV/TB activities, including

0 Timely detection of HIV in TB patients

0 Intensive TB case finding in HIV patients, including through the use of modern high
technology methods such as molecular diagnostics with GeneXpert to identify active
TB cases and interferon gamma release assays to detect latent TB infection

0 Maintain universal access to HIV and TB treatment (including preventive treatment

for latent TB infection)

— Ensure universal access to hepatitis C treatment, including to direct acting antivirals, for all

HIV/HCV co-infected patients
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