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aodddboemo (896 3nemmBo

‘J?O

0.65

0.26, 1.59

0.339

0620

ref

h1996 ™o 3oéggemo godaholiol

O’O

5.14

2.99, 8.83

<0.0001

060

ref

m3m6¢n$ob¢n@o 0boggd30gde
30633@0 3080d0bob

0’0

7.74

4.43,13.53

<0.0001

060

ref

>hn

070

ref

060

1.28

0.75, 2.17

0.3654

o6m Gggodo (N=271)

2 bérhyo+ b o

2 66(1)0+ J0

0'3636 JemmBols 0300680 30633@0
3080d0bob (n=110)

BOCA3°%9

0.77

0.29, 2.06

0.6023

gocrd3ob

ref.

oSd)od)nbsé 33@008360
dgc00 303356360[} 8090600
38660063@0060

Fgergocgolbhgbogeo
B%9®39cpm80

0.31

0.06, 1.47

0.1247
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0ol 3-gogdhmGo OR* 95% CI* P Locoocog
33@0 0)0335@ 350[) Fo8or0o 035[)000,:7(60 ref
O7%9%39ep80

3‘950336-02
OR: 306[}360[} 0006003063@0060
95% CI: boégansmmbob 06036)30@0

bmeom—Qaamaéboson@o, 3@050 3'360 ©d @abméod)ooémn@o
3obolinocgdemgde 9600-8g Bymag o 96O 360> bod 39Gboemgd v0g/dacoliol oo

@'3636 ™ol 3006039430000 930008ymazqdde

Gergmbryy 53603690, 35093530 Botromema 903/30coboo sgocBymezgdals 26.8% (110
9350084030) 30506030(3069B10 0gem (B9 FB00s. BalemBo go¢sboemo

51096 3eomB0 osog0dbotaes 22 (30%) sg5008ycmagdo. (396 3ocmBols 83nEEoemadol
396005030 560> Borhoos 93 905/0cbob oo Adg6 JyemeBol 3m060394(3000> 535ymaL.
935008y 3938 0 33063930b 3g6oescool Bgeensbs 3gaoagbos 22.5 ;gqb. eboengos gbBocmo
4

06 mob Bg0006 53508yeaz0l Jo6rggem 3060316 30Bohbs @ 56or-b EsBygdsl Beathol
3900396000 1.5 ;rg9b (3396 hocmonadentiobio obhgégommo 0.6 — 5.3 orgg). s0g/dacobiob oo
7RI 3comBols 30065393000 93508yemzq3l, Gedgemonsfy CD4 emodogmizothgdol
o963 3gembroson 200 136o9w00/38° -8y 0B, 360> 9603650 go(30egBeo Bom3emy
0630 (2.9 039 vs 10.4 cgg, P<0.0001). s0g/3ocobiob o> 96 gmemesdols 3000653930000
535008yeoc3930L 32002980l 77%-b Joerggemo 3am060 3960 0800l ML FeatlBolgemo
503/30cobio 5eg6086g3m00.

56>00-3q 3ymaz 903/30c0bols o H1396 3em™Bol 3m0bazgd30000 939003ymazqdda Lo 3geemmdsd
995008065 28%, beoemem 560698 Jn@boemgd 939003ymazgdde - 82% (P<0.0001). ¢ygdge3cmmdoal
©0536mBob cooolihnErgd0c006 Lo 330000m08g ™Al 890009603 3gocgebs 3.6 g9
(3396(0003mEnlo 0bhgérgoemo: 1.3 — 5.8 ogg).

52



CD4 cmo3o3m(3othygdel bodygoemm Gomgbmds 1ogem o300 oym 560 336Mbommdsdy
dymaeg ©03/docobols oo 139 3nemmBol 3mobaggdi3000 930003yme3gedo, 96653 3yEbocmgd
5350084393006 Jgroo6r3300> (134.4 4369000/38° oo 297.1 1369000/38%, P=0.0029). sbgag 600
3319330 8ymazo 930003ymazgde 3o8maéhgmebgb 693000 (P=0.0127) coo B oo C 3g3stohgdoo
3™0boggq(300L oocmo bobdocoo

(P=0.0325 and P=0.0292).

Bb(‘mqm 4, bmeom—Qsamaéa%onQo, 3emobo 3360 > @obmt‘m@méonqm dobobooogdemgdo
aém—%a dgmag oo 565603 336&)@36 508/d0cobols oo 03586 @Bl 3mebagggizonc
935008yma39dde (n=110)

260 (+) 26 (-)
60l 30b ogoghyeméo (n=93) (n=17) P bocoocog
sbiog0, >40 6 47 (50.5) | 7(41.2) 0.4798
CD4 cmo8o3mzohgdel 134 (88) | 297 (141) 0.0029
Gomeegbmos 306ggemo [47-190] [18-343]
g08aholob, 3363@0/333
bodmocmer (gooobo)
[33°600c00deatr0bo
0bdgBgocm0]
CD4 emodogmzohgdel
Gomeegbmos 306ggemo
g08aholob, n36gc00/33°
<50 30 (32.3) 7 (41.2) 0.2848
50-199 43 (46.2) | 4 (23.5)
200-350 13 (13.9) | 3(17.6)
>350 7(76) | 3(17.7)
03 ganbnemo Eohgotmgd 59 (71.8) 9 (64.3) 0.5146
>= 100,000 y36>gc00/33°
399mgmmdnbal 85Bg9bgdgemo 56 (49.5) | 14 (82.3) 0.0127
30633@0 308000[)-)[5 , <120
g
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éGo (+) 26 (-)
&oals 30l & °
ol 30b g3oghméo (n=93) (n=17) P bocoocog
9590 30130/bgglo 78 (83.9) | 12 (70.6) 0.1937
1813936md> 87 (93.5) | 16 (94.1) 0.9299
05885gmb dmbdotrgos 64 (68.8) | 10 (58.8) 0.4194
o™ 3m3menab dmbdocrgdo 58 (62.4) | 11 (64.7) 0.8544
0bh®0396760 636 3090 390l 15 (16.1) 3 (17.6) 0.8769
5070 dmbBotrgds
HBV oboggqizoo 36 (38.7) 2 (11.8) 0.0325
HCV obogggizeo 64 (68.8) 7 (41.2) 0.029
®g0demols (306HmBo 13 (13.9) 2 (11.8) 0.8077
3oh0dd>mddo gmazbo 17 (18.3) 0 (0) 0.0563*
062539690 bo& 303002980l 62 (66.7) | 10 (58.8) 0.5336
3mb306‘980, 009/Jocobol oo
3ocopgdol 385
Boclyemde gocootoboemo 28 (30.1) 5 (29.4) 0.9543
hpdgPIgepmBe
3G hnbolgyemo 0baggdizegde | 31 (33.3) 6 (35.3) 0.8755
3otaggemo goBoholol
ogoemhzob hndg6 3ememBo, 19 (20.7) 4 (23.5) 0.7903
01096 3n™Bob gm&Id
3otggamo goBahobiol
IemhoegBelhgbhnemo 9 (9.8) 2 (12.5) 0.7413
09096 3ne0mBo/
05@0033‘760:‘7@093‘760
3(9(00 305’(950‘9306 G08o6 o
g35dedgemendo
Lo 3300000 26 (27.9) | 14 (82.3) <0.0001

>03/80cobiols coo (1)'3636) JNemBab 300ba3gd (30000 930008ymazgdde
Lo 33@0@«)60[50005 ©d 303306363@0 ol 3oL osod@méabob oboemodo



oo3/3oq>bob ©o 03636)33@«)80[) 3m05033d300m 030@3900033630 bo33q>0@m2>ob 60[}3-
gogdhmEgdel d0go600(301em8d 9b5m0d3s g3oB396s, 63 Lo 33000em™dd 36033bgemmgboco

3o0m0 0ym 08 935003ymaz9dda, Hmemgdol 56 08ymazgdmebgb s6Hm-8g (P<0.0001);
Lo 33c00cm™B0L ImBoggdyemo ol 3o 3mBgemotgdes CD4 cmodagmzehgdel oo
omEgbmoolmob (P<0.0434), 569300L 56LgdmdSLMmSE (P<0,003), 0bdhEoggbyéo
69630 3980 dgdhone dmbotrgdslorsb (P<0,1905, mgodemol 306080,k (P<0.009),

Boclyemde goceoobacm hdg6 31ewmB0ob (P<0.0026) oo m3médnbolidyyemo 0baggdizngdol
56gdmosLosh (P<0.0,0016). nboemgos pbacmo 5
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(36%0cm0 5. 909/Fabob o 7396370080l 3000b039930000 99500y 79880
bo29000030b0206 03,30380639830m0 Golizob qoghe9d0l dogotosponemoe vbocno8o (n=110)

60l 30b gogdhemee bozgeommo | bozgeemmo | P Lococog
(+) ()
(n=40) (n=70)
sboza, >=40 & 18 (45.0) | 36(51.4) | 0.5184
CD4 cmodggmzohgdel Gompgbmds 3otggemo
3m0bo 3&o g0Bohobob, niég0/3d°
<50 20(50.0) | 17 (24.3) | 0.0434
50-199 14 (35.0) | 33(47.1)
200-350 3(7.5) 13 (17.6)
>350 3(7.5) 7 (10.0)
503 3067lemo oh3eMmed 306ggeme 3emabo 6o 25 (78.1) | 43(68.2) 0.3159
goBoholob
>= 100,000 346q00/38°
398mgemmdobal 8oBggbgdgema 3oéggemo 31(77.5) | 29 (41.4) 0.0003
3060 3960 goBohobol , <120 z/0m
3535 35(30/LggLo 34 (85.0) | 56 (80.0) 0.515
1813936 md> 40 (100.0) | 63 (90.0) 0.5814
060900560, Lopbeg&gdgcmo scogacmo 23 (57.5) | 44 (62.8) 0.4555
05885gel 8mbdotrgds 24 (60.0) | 50 (71.4) 0.2212
500 geodooemob BembBotrgdo 25 (62.5) | 44 (62.9) | 0.9704
0bh®5396760 656 3090 3980l 2gd07E0 3embdotrgds 9 (22.5) 9 (12.9) 0.1905
HBV oboygqzoo 10 (25.0) | 28 (40.0) 0.1131
HCV obaggdigos 26 (65.0) | 45(64.3) | 0.9402
®30demob (3080 10 (25.0) | 5(7.1) 0.009
3000363530 gooegbo 7(175) | 10(14.3) | 0.6552
062396360 6O 3030,3900b FeabBog9d, 29 (72.5) | 43 (61.4) 0.2423
009/docobob oo goopgdol 380
Boclyemdo goeohobacmo (096 3gcmmBo 5(12.5) 28 (40.0) 0.0026
m3mérdnbolidyemo 0baggdizagde 3otggeme goBadolisl | 21 (52.5) | 16 (22.9) 0.0016
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ol 3oL osodd)méo bozgeoemo | Lozgoemo | P Lococeg
(+) )

(n=40) (n=70)
560 () 14(35.0) | 3(43) | <0.0001
S6m Ggg0do (N=93)
2 6630+ By 26 (100.0) | 65(97.0) | 0.3754
2 b6&>yo+ 3o 0 (0) 2 (3.0)
goemhgol @3636 Jenmdo, @3336 JemmBols 0300630 32 (82.1) 54 (77.1) 0.549
3oég90m0 goBoholob
IemhotgBalihgbhnemo ddge 3yememBo/ 2 (5.3) 9 (12.9) 0.2276
06-@00 ‘73 3(5 2 ‘7@9093 360 33(00 0703‘96-0 350/} Fo8otr0>
J3&derdgemedo

H1996 3nemmBob ghge80bobhgdo v0g/declino vgo08ymazgddo

030dymazol 3oéggemo godohobol CD4 @oaosooeod)abob d30m0 60:\0@35@060

d)nbsé JenmBol 860336gcmmgob ol 3—%od¢mt¢>b 6063«)0@385@0. 396dmco, 350 n36rgc00/33°

o 33(50 CD4 @oa%meoégbob 6000@360050[) 3dm58 030Q89m%36m06 33@0636000, 50

3368@0/333—33 6o 3@360 CD4 @080300800360[) éomq}asmbob 30@860060030 63636 33@0030[)

60l 30 6-396 oo oym (AOR)=5.68 [CI:2.24-14.38], 50-200 136>9c00/33° bo 3emgde CD4

0033m30hgdel Gomgbmdol 3otgzmEo0sdo 4-396 domsemo (AOR=4.41 [CI:1.97-9.88]),

bescroes 200-350 1369c00/8F CD4 cmodagmzohygdol Gomgbmdols 35(93mE 0530 - 3009430l 3-
196 Bomoemo (AOR=2.96 [CI:1.19-7.29]). 396 3emBob Gol 3-o30ddyegdb sbggg
Bot8mocoggbeod 3gdmgmamdabol 80Bgg693gcm0 120 3/cm-89 653emgd0 (AOR=2.28, [CI:1.29-
4.05]), godemols (3080 (AOR=3.58 [CI:1.39-9.17]) coo BotdlygemBo 3oco5¢ysbocroo

O1396 3780 (AOR=7.1 [C1:3.3-14.3]). oboemgor ybtsaco 6.
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Bbéoqm 6. ¢3336 JNEn™B0b oo 303306363@0 Q3¢3630505¢330 503/docoboon
93508yma3qddo bod06m33@m3o, 2008-2009 66.

©9(hg&30bobhgde AOR
(95% CI)

CD4 @oagmeod)abo 30633@ 3080@83,
1369000/38°
<50 5.68 (2.24-14.38)*
50-199 4.41 (1.97-9.88)*
200-350 2.96 (1.19-7.29)*
>350 1
503 3067Lyemo dh30Mhmgd 306gg9emo 1.82 (1.00-3.29)*
3e™060 3360 g08oholol
>=100,000 sbemo/dem
399mgmmdabo 3oéggem gododq <720 3/cm 2.28 (1.29-4.05)*
®30demol 306HmBo 3.58 (1.39-9.17)*
Bo®lnemde gooshobame dgdge 3nemmdo 7.1 (3.4-14.3)*
dgbodgbo:
Cl= boésansmmbob 060363‘)@0;
AOR = 33[}5(«)6363@0 doblgdols moso%oé@mbo.

560 8 39BoemmdeBg Bymagn oo 369658 376Boemgbo 50g/30cobiob oo g6 JnomBol
30060399 (3000> 35008yerczgdols gooohgbals BoRggbgdcmgBo Jgrostaes 393cmob-Bogeol
8900007, obormgos ©e0gGHe35 9. higdg 39emeBol E0szeBob EalBaosb 3owsRgBl
8oBggbgdemgdo 00330693980b 30trgqem, dgemerg oo 39body BgoBacol Bgocoagbeod 77%-b, 75%-
b oo 75%-b 5650>-8 Bgmog 935008yerczgdBo oo 15%-U, 0%-b oo 0%-b 560658 396653
535008y2c39330. gb goBlbgaggds 0gen biyatyaliho oo botBBm6e (Long-rank test, P<0.0001).
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255@hgbols J5hggbgdgero

Qooaéoab 9. 0600—83 dymag oo >0 54 bod 33650@33 503/30cobob oo ¢n?>36 ™ol

30005033{130000 030Q33mo33630 60@06)5350[} 30533535@350

Product-Limit Survival Estimates
1.0

+ Censored
0.8

0.6

0.4

Survival Probability

0.2

0.0

fut
ART 0 1

05330039600 3g@0mEo

SOM 33Obosmmdsbg sgo0dyme3gdo
>G> >OM bodyy@bomgdo sgoedymygdo

33603360 06)0): OGGO&)SG&)O’){;O&)UL"J@O 0)86)030\); Q033063860b Qé}(") 80’)8883@00 0)383530

oo3/3oq>bob o 63636 33@0030[) Smososadeoooo 030.»@39(’0030530 Lo 33@0@0060[50005
©o 303306)863@0 osodd)coégbo 33%"[’863@ ogbo 3mdbob (Cox) 63863b03@0 dmcogemols
38333006000.
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83@00306)003‘3@ 6)3868&)‘3@ 800@3@30 3383060@ odso yggemo ob m03obncgoqm
(33C0O000, 6)008@8608 boésansmq) 3(*)(4)8@0(4:86@& obn-Lonob ©d Lo 33@0@0050[}0006

30356053070 965m083don. Fyemhogocoszyemo sboemodol dobgogeo 03 vgodymaggal,
03emgdo(3 96 0dyma3qdmebgb 5600-8g m0mgdol G3o396 domammo bozgammmdol Gal 3o
5@83BE30, 56089 Bymay 939008y x3g006 Bgootrgdoos (HR=7.7, [CI:3.4-17.7]). oboenges
pb®ocmo 7.

3bGoamo 7. 503/80c0bobs cod (1396 3emmBols 30m0bazgg(sp00 vgodymazgedo
Lo 33c000mm35L0206 00 393806987em0 30dhegde gazoligdnemo 3mgLol (Cox) Ggaégbonemo
dmegemol dgdggmeon. (n=110)

dqbBmégdyemo HR

6ol 3-030ghméo (95% CI)
26 (-) 7.71 (3.36-17.68)*
2L 30, 60193d0 (GomEgbrdGH0g0 39cmoc00) 0.98 (0.94-1.02)
CD4 em0dagm30hgdel Gomegbmds 3oéggemo
30%000[)0[), 3363Q0/383
<50 0.93 (0.23-3.72)
50-199 0.71 (0.18-2.78)
200-350 0.26 (0.04-1.54)
>350 1
39dmgemmdobols 8oBggbgdgmo otggemo 2.61 (0.98-6.91)
3080dobob,
<111 g/
IMemdogBobhgbhneme hydge 3yemmBo, 0.45 (0.10-2.00)
05000353633@m33ﬁ0
3‘9(;00 306’35@ 35060@3{7 33 &dbmd g@méo

33mEhodg 0 33063980L 3960meob (22,5 0rgg) 856docmBg v03/dacobol oo hydg 3gemmBol
30005033d300m 03-)@8900038&5, 6008@36[)08 NG @0350350 @3636) 33@«)80[} QooaGm%ob
Qobaoq)os 2 003383 3360 Q)é)mob HU‘)Q’SQBO’ b033q)0@mbob 2.6 386 8860 6)0[}30 3doo5q>ooo
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03 935008y 39d:06 396g30m, BHMBEmMgdLs(; 9600 OgBYm HYdg 3emmBol oogzbmBals
©9LB0cs6 2 ;g98q 653093 ool Bysemgeedo (HR: 2.64 [CI: 1.03, 6.75] P=0.0425). s6r0-b
©6yq00l nogérm Bomommo Lokggdgemoe g3o8mgemobrs v03/30bol o (396 3nemmBals
306039430000 935003ym39d3n, L8emgdBoy 9600 BYgL (hydge 3Ye™Bol aozbmBal
©5LBoob 6 03939 b5 30mgd 3g60meEdn, 03 37930796 gV, BHMBgEmLo(y 960 0960360

0‘3636) 3‘3@0080[) @00860080[) Qoq:ob@né:gboq)os 6 003383 83@0 Q)émoob 330@3@30.

3b6Gocmo 8. Lo 33c00em™dS 503/80c0lols > (1896 JemmBol 3mbaygd(zn Sgocymazgddo
9390 33cmmBob 0036mBab olidacodb v60r-b oBygdel cotmal 3goemgeonl Bobgeogaes. (n-

110)
6mob domgoo
39S 3namBal
0053630l coolidncoob Lo 33c00emmdab 3ohggbgdgeme HR 95% CI P bocpoceg
56m-U ooBygdo3cog
>2 ogq VS <2 ogg 34.8% (16/46) vs 15% (6/40) 2.64 1.03, 6.75 0.0425
>4 ongq VS <4 ogg 32.2% (19/59) vs 11.1% (3/27) | 3.25 | 0.96,10.99 0.0578
>6 engg Vs <6 ;g9 32.3% (21/65) vs 4.8 (1/21) | 7.93 | 1.07,58.97 | 0.0431

@3636) JNemBal 0b3ocogbhmds 393006 gonmo (o osﬁgéosgéoosoma o
606030605000 9 3'3650@006083 dymaz 208/dacobob oo C 3g35¢odols
9 33650@006083 dymay démso Jyeo C 3g3odohynon 030@3800033630

33@83030 ﬁoémUQ‘Jo odso obasg 2011 Bemobs 1 Q8333660Q06 2015 6emob 31 3&0[)&3@8
bodoém33@m3o 003/30Qb0b o C 33300000[) 30’)06033{13000) 420 030@3800030, 6003@82)[)03
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Bonyotrcosm C 3g3odotyol 9btogotmlyemo 33m0bocnmds 3ggocmodgdnymoe o
0bhgér0396mbomo o 00530606000, 8ocgob (396 em™mBo gobgomotacod

6 353096(h0. oLbEdbg0s, I gdglogg 3s(3096(h0 0dymaggdmEs SG™m-Bg oo

Jémbo o C 3g3ohodolb 83nebocmmdol oBygdobol sembadbyme vg3ow8ymazgdol sog
663-0L GomEgbmds Lobbemdo oym <34 sbemo/dem oo CD4 yitrgegdol s3bmemyhyéo
Gopbgo >350/333. gésmbogymmo C 3gdshohol 83n6bocmmdal obygdalol 420-39
35(3096(h30 godmaopbe m3mEnbobhmmo 0boggdizogdel oBLgdmds.

BIR96 JymeBo goGormgbol gesby 6 939008gmag0e0b 3 935008ymel gemboznmo C
393000l 83BBoemmdol obygdedrog Go8emegbody Bmon swég 3mbos g 390gdmo
B9R9G 3060l 3960L hgbiho > dgbodsBobae RogBgdnmo 08eBosBoeoo
36cm0g0emagho g0 839Gboemmdol bésmamo 39@lo, 2 39w8ymado o6 oy
Boho®gdemo Andgf 3nemobol 3060l (b, besewem 1 s39w8ymal 65369830
509603693m05 Sghonéo Hydgt3nmmBol g308mo s dglsdeBobsw Bopatgdnmo
3Joobios S6hodndgt aemednéo 336bomamdol 3y@lo, Grmdgmop EbGymos C
393000l 839BBommdol oBygdeBrog 1 Bewoos ooty

993b0gg 35008yew0zBo (R96s 3nmBols asgbmBo osolgs C Igdstyatyols sbogoemLremo
8 3ybocmemdols 3g6acsedo. BgbsdaBobaco, yggams 35ce8ycagl BgnByces Jémbagamo C
39300l obhogatoglyemo 33n6bocmmds. Aidgl sgemeBol 0blowgblhmdsd 3gocgobos 14
393mbgggs 100 303096089 Bgemobocodo (95% CI=0.58-2.97).

0bgocegbig®e (hogt FgeneBol dg8mbggggoacsb 4 o30wBymagl (gdg®IarmBde
3963300006000 C 3g3o(hothob obhogoerliemo 8 396ommdol eoBygdoest 12 33060l
03639330, beoee 0obo6Bgb 2 93008ymagls - 83m6bocmdol ooBygdacesb 24 33060l
3990093 (296 3comBobs 39630006g30lcb539 yggms 9g508gmazde JgBycos
3930ematagdemo 0bhgtrogtmbaos > Godg060600 Bg0embnmo 8 3nGbemamds. Bysto
go6mlemo 3sbgbo 396 0d6> BocaBaremo 08 w6 53508ymeaBo, Gerdmgdlil hydge ncmso
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3967300006000 96(h0golyemo 3396bscmmdol oBygdacesh 24 33060b dgdcogg. Lenzom-
©99mg 6003070, 3em0b03NE0 O COdMGIHMEoYo dobolosmgdmmgdo v03/dacbol o C
3g3sthohob 3m0bazgd3000 939008yma3qdda, 60m3emgobogy (o9 gemmBa gobygomotcos C
3935¢)ochol 96hngemlyemo 3376Hbscmmdol 36m(39bd0 dm(3g3nemos 3bocndo 9:
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Bbéo@o 9. meom—anmaébq;onqm, 3emobo 3360 o @bbmébéméon@o dobaliovcgdemgdo vag/dacoliol oo C 3gdothodolb 3mobaggdizeacs

935008yma39ddo, 6003@33[}03 @3336 JeomBo 6053300006Qboo C 3g35dyochol 3330@06333@0 05¢360336m50m ©° 603030605000

26hogo@yLyemo 3 396bsemmdols 3émi3gLdo (N=6).

935008yma30
O
63&oee 1 2 3 4 5 6
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Determinants of Active Tuberculosis, Risk Factors of Mortality and Survival
among HIV-infected Patients in the Country of Georgia

Tuberculosis (TB) continues to cause significant morbidity and mortality among HIV-infected
patients and pose an obstacle to further progress in combating HIV. There were an estimated 1.2
million HIV positive new TB cases globally in 2014. At least one-third of the 37 million HIV-
infected individuals worldwide are infected with latent TB infection (LTBI). Globally HIV-infected
patients are 26 times more likely to develop active TB disease than those without HIV.The
challenge of HIV/TB co-infection is particularly pronounced in low and middle-income countries
where TB is the leading cause of death among HIV-infected individuals.

Antiretroviral treatment (ART) has revolutionized the care of HIV-infected patients and led to
significant reductions in HIV-associated morbidity and mortality. The determinants of active TB

among HIV patients are not well clarified in resource-limited countries.

In the era of effective antiretroviral therapy (ART), chronic liver diseases has become more
prevalent among HIV-infected persons and is the second most common cause of death in HIV-
infected patients. Despite the use of ART, patients coinfected with HIV and hepatitis C virus (HCV)
have higher rates of chronic liver disease complications (cirrhosis, hepatocellular carcinoma and

liver failure) compared with patients with HCV monoinfection.

Treatment of hepatitis C is necessary for ensuring higher life expectancy among HIV/HCV co-
infected patients. However antiviral treatment for chronic HCV infection with Pegylated interferon
(PEG-IFN) and Ribavirin (RBV) is associated with a variety of side effects.

Despite a relatively low prevalence rate, the HIV/AIDS epidemic remains a significant public health
concern in Georgia. Since the detection of the first case of HIV in 1989, the rate of new HIV
diagnoses in the country has been increasing steadily. Georgia also belongs to high TB burden
countries. TB is one of the most common opportunistic infection in HIV-infected patients in

Georgia.
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Hepatitis C is also a very serious health problem in Georgia. Population-based survey conducted in
the capital city of Thilisi found high — 6.7% prevalence of HCV infection in adult general
population. Georgia has developed strong human and technical capacity for providing high quality
diagnostic and treatment services for hepatitis C. Since 2011, for the first time in Eastern Europe,
all HIV/HCV co-infected patients in Georgia have access to free antiviral treatment for hepatitis C.
This is the first instance in the country when specific population group receives free hepatitis C

treatment in accordance with international standards.

It is important to improve our understanding of the epidemiology of TB, the risk factors for
developing TB after ART, and risk factors of mortality among HIV/TB co-infected patients. This
can help to improve screening strategies to HIV-infected patients, both before and shortly after
ART.

Factors associated with the occurrence of TB in patients receiving ART, survival rate and risk
factors of mortality among HIV/TB co-infected patients with and without ART and incidence of TB
in HIV/HCV coinfected patients receiving hepatitis C treatment have never been described in

Georgia.

The specific aims of the study were:
1. To describe baseline socio-demographic and clinical characteristics of HIV-infected patients
in the country of Georgia

2. To study determinants of active TB among HIv-infected patients
3. To determine TB incidence rate among HIV-infected individuals receiving ART.

4. To determine the association of socio-demographic and clinical characteristics with

mortality among HIV-infected and HIV/TB co-infected patients.

5. To estimate the independent association between ART use and mortality among HIV-
infected and HIV/TB co-infected patients.

6. To estimate the independent association between ART use and time to death among HIV-
infected and HIV/TB co-infected patients.

7. To define optimal timing of ART initiation among HIV-infected patients after TB diagnosis
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8. To describe the characteristics and clinical outcomes of incident TB cases in HIV/HCV
coinfected patients receiving hepatitis C treatment with PEG-IFN and RBV and calculate

incidence rate of TB in this cohort.

Methods

Study Population

The study population comprised a retrospective cohort of HIV-infected individuals entering clinical
care between 01/2008-06/2009 at the Infectious Diseases, AIDS and Clinical Immunology Research
center (IDACIRC), in Tbilisi, Georgia, which is the country’s referral institution for HIVV/AIDS
diagnosis, treatment, and care. The medical records of patients were abstracted if the initial facility
visit occurred between January 1, 2008 and June 1, 2009 and HIV was diagnosed and confirmed
during that period. HIV Western Blot or evidence of HIV viremia (by polymerase chain reaction)

were accepted as confirming the HIV diagnosis.

Data abstraction

Variables abstracted included patient demographic characteristics(gender, marital status, education,
employment, and usual place of residence), behaviors (tobacco, alcohol and drug use), historical
information about TB, imprisonment, routes of HIV acquisition, opportunistic infections at baseline
and follow-up visit, other co-morbidities (HBV, HCV and HDV infections, liver cirrhosis, diabetes
mellitus, and nephropathy), laboratory variables (baseline CD4 count, plasma HIV-1 viral load and
hemoglobin), site of TB, results of acid-fast bacilli (AFB) smear and culture results, susceptibility

of M. tuberculosis to anti-TB drugs and ART regimen prescribed and date of initiation of treatment.

Patients were categorized into ART+ group (received ART) and ART- group (did not receive ART)

and were followed until death or June 2011.

We also retrospectively studied a cohort of HIV/HCV co-infected patients receiving combination
therapy with PEG-IFN and RBV from December 2011 until May 2015

Statistical Analysis:
To compare categorical variables the chi-square or Fisher’ s exact test were used. Two-sample t-test
was used for comparison of continuous variables. These tests were 2-sided. The P values <0.05 was

considered statistically significant.
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The incidence density rate (IDR) of TB was defined as the number of HIV-infected patients with
incident active TB per 1000 patient-years of at-risk follow-up. The at-risk period began at the time
of ART initiation and continued to the date of study termination, patient’” death, loss of follow-up or

the date of the first episode of active TB.

The survival of HIV-infected patients as well as patients with HIV/TB co-infection was determined
by the method of Kaplan-Meier, considering survival time in months. To evaluate the independent
effect of ART upon patient mortality, logistic regression models were used. To estimate the
independent association between ART and time to death, Cox proportional hazard models were
utilized. The results of the final model were expressed in terms of Odds Ratio (OR) or Hazard Ratio
(HR) and 95% confidence intervals (CI). Analysis was performed with SAS version 9.3 software
(SAS Institute, Inc., Cary, NC, USA).

Results

A total of 410 newly diagnosed HIV-infected patients enrolled at the IDACIRC during the 18-
month study period. Of this cohort, 110 (27%) patients were initially diagnosed with active TB and
subsequently diagnosed with HIV, including pulmonary TB in 90 (21.9%), extrapulmonary in 20
(1.9%), and both pulmonary and extrapulmonary in 4 (1.0%). The median age was 40.1 years and
289 (70.5%) were male. The median CD4 cell count was 219.5 cells/mm3 and198 (48%) patients
had baseline CD4 count < 200. Forty-nine HIV-infected patients had a previous history of TB. The

median follow-up time was 26.5 months.

HIV/TB Co-infection

MDR-TB was diagnosed in 11 (10.2%). The median baseline CD4 count was significantly lower in
HIV/TB co-infected patients compared with HIV-infected patients without TB (88 cells/mm? vs.
295 cells/mm?, P<0.0001). Moreover, significantly more HIV/TB patients had severe
immunosupression (CD4 < 50 cells/fmm?) compared to those without TB (33.4% vs. 12.7%,
P<0.0001). After adjustment for potential confounders, low CD4+ cell count at the time of
registration was strongly associated with presence of TB. Patients with less than 50 CD4+
cells/mm?3were almost 6 times more likely (AOR)=5.68 [CI:2.24-14.38] and those with 50-200
CD4+ cells/mm? more than four times more likely (AOR=4.41 [C1:1.97-9.88]) and those with 200-
350 CD4+ cells/mm?3almost 3 times (AOR=2.96 [CI:1.19-7.29]) more likely to have TB than those

with more than 350 CD4+ cells/mm?.
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Baseline hemoglobin level less than 120 g/L (AOR=2.28, [CI:1.29-4.05]), liver cirrhosis
(AOR=3.58 [CI:1.39-9.17]), and previous history of TB (AOR=7.1 [CI:3.3-14.3]) were

independently associated with the occurrence of active TB.

HIV/TB Outcomes

Ninety three HIV/TB co-infected patients received ART during TB treatment and 17 did not. The
median follow-up time for HIVV/TB co-infected patients was 22.5 months.

The overall mortality among HIV/TB co-infected patients was 27.9% in patients, who received
ART and 82.3% in patients, who did not receive ART (P<0.0001).

Bivariate analysis of factors associated with the risk of death showed that mortality was
significantly associated with not receiving ART (P<0.0001), low baseline CD4 count (P=0.0434),
low baseline hemoglobin level (P=0.003), illicit drug use (P= 0.1905), liver cirrhosis (P=0.009), a
previous history of TB (P=0.0026) and baseline opportunistic infections (P= 0.0016).

Survival rates at 1, 2 and 3 years after TB diagnosis were approximately 77%, 75% and 75% in
ART+ group, compared to 15%, 0% and 0% in ART- group and this difference was highly
significant (long-rank test, p<0.0001). We found that when controlling those factors (confounders)
significantly associated with both ART and death in bivariate analysis, “not receiving ART” was
associated with a higher probability of death (Hazard ratio (HR)= 7.7 [CI:3.4-17.7]); That is,
patients who did not receive ART were about eight times as likely to die compared with patients
who were treated. We found no other covariates to be independently associated with time to

mortality in final multivariable Cox proportional model.

At a median follow-up duration of 22.5 months, patients who initiated ART after 2 months of TB
diagnosis were 2.6 times as likely to die compared to those who initiated ART within 2 months after
TB diagnosis (HR: 2.6 [C1:1.03-6.75] P=0.0425). Stronger effect of ART was found in patients
who started ART after 6 months of TB diagnosis compared with those who initiated ART within 6
months after TB diagnosis (HR: 7.93, CI=1.07-58.97, P=0.0431).

Our study also enrolled HIV/HCV co-infected patients receiving antiviral treatment with PEG-IFN
and RBV for chronic HCV infection in Georgia from December 2011 to May, 2015. A total of 420
HIV/HCV co-infected patients received HCV therapy with PEG-IFN and RBV during study period.
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Six of 420 patients developed TB while receiving PEG IFN + RBV therapy. These patients were on
ART.

Baseline HIV RNA load was <34 copies/ml and CD4+ cell counts >350 cells/mm3. No
opportunistic infections were observed in all cases. Three of 6 patients had a previous positive
tuberculin skin test (TST) result and had completed isoniazid preventive therapy (IPT) several years
before TB diagnosis. In 2 patients TST was not performed. Only one patient had experienced a
previous episode of TB and had completed the anti-TB therapy 1 year before hepatitis C treatment.
In all patients TB was diagnosed during the PEG IFN + RBV therapy. Hepatitis C treatment was
immediately stopped in all patients. The incidence rate of TB was 1.4 cases per 100 person-years
(95% CI=0.58-2.97).

Discussion

In our cohort about a third of patients had active TB and other opportunistic infections at initial
presentation and half of the entire cohort had immunosuppression. The results showed that a low
CD4 lymphocyte count and high HIV viral load are important clinical markers of TB which is
consistent with many other studies. Hepatitis C infection and liver cirrhosis were more prevalent
among HIV/TB co-infected patients compared to those without TB.

In this cohort, 27.9% of the patients on ART died, most of the deaths occurred within the first 4
months. This could be explained by the fact that most of the patients (68.3%) had advanced
immunosupression (baseline CD4 count<350 cells/mm?®) and late HIV diagnosis. The high mortality
rate in the first months indicates the need for early diagnosis of HIV, which is fundamental to the

earlier initiation of ART.

We observed the marked difference of survival rate in HIV/TB co-infected patients who received
and did not receive ART, with the majority of HIVV/TB co-infected patients not receiving ART,
dying during initial phase of TB treatment. Therefore early initiation of ART is very important to

improve survival in this population.
Multivariable analysis showed that HIV/TB co-infected patients who did not receive ART had

approximately eight times the risk of death compared to those received ART. Mortality rates

increased as CD4 count declined in our study, however it has not reached statistical significance.
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The concurrent treatment of HIV and active TB is challenging including the duration and optimal
timing of ART initiation after TB therapy. Previous studies showed early initiation of ART in
severely immunosuppressed HIV-infected patients with TB is associated with decreased mortality.
Dean GL. and colleagues documented clear benefits in prescribing ART to patients newly

diagnosed with TB.

The findings of multiple retrospective studies and of the “SAPIT”, “CAMELIA”, and “STRIDE”
trials provide compelling evidence that ART initiation should not be delayed pending completion of
TB treatment for HIV/TB co-infected patients. According to the most recent WHO guidelines for
ART in adolescents and adults initiation of HAART is recommended between 2 and 8 weeks
subsequent to the initiation of TB therapy for co-infected individuals with severe

immunosupression.

Our results demonstrate that ART should be initiated within 2 months after TB diagnosis. The early
lethality in HIV/TB co-infected patients who received ART after 2 months of TB diagnosis was
high (34.8%, 16/46). Also there was a statistically significant difference of mortality between the
patients who initiated ART before and after 6 months of TB diagnosis. Accordingly, improvement
of survival rate would be achieved by early initiation of ART within the first 6 months of TB

diagnosis.

The present study is also the first cohort study to date in Georgia, evaluating TB incidence and
describing characteristics of TB among HIV/HCV coinfected patients receiving Pegylated
interferon and Ribavirin combination therapy. After analyzing data on HIV/HCV coinfected
patients receiving HCV antiviral treatment, we can conclude that TB may complicate treatment with

Pegylated interferon and Ribavirin.

In our study incidence of TB during antiviral therapy for hepatitis C was 1.4 cases per 100 person-
years (95% CI1=0.58-2.97). Our incidence was higher to the incidence of TB (0.7 cases per 100
person-years [95% CI1=0.19-1.78]) in a cohort of HIVV/HCV coinfected patients receiving IFN-based
hepatitis C treatment at three outpatient HIVV/AIDS clinics in Madrid, Spain.

The observed high incidence of TB during HCV treatment with Pegylated IFN and Ribavirin
reflects the high prevalence of TB in Georgia and the increased risk of disease in

immunocompromised patients.
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Although our incidence of TB was lower than TB incidence in HIV-infected patients not receiving
ART (4.7 cases per 100 person-years; [95% Cl= 3.94-5.59]) reported in Multicentre, hospital-based
cohort study of patients presenting to 10 Spanish hospitals.

Because of the limitations due to a small sample size, we were restricted to examine association
between risk factors and incidence of TB during antiviral treatment for chronic hepatitis C.

We found that three of six patients who developed TB during Pegylated IFN and Ribavirin
treatment had LTBI test result with the Tuberculins Skin Test (TST) and had completed Isoniazid

preventive treatment (IPT).

LTBI diagnosis and treatment is a key component of the WHO Three I’s Program - Isoniazid
preventive treatment (IPT), intensified case finding (ICF) for active TB, and TB Infection Control
(IC), which represents as one of the major public health strategies to decrease the impact of TB on

HIV-infected patients.

Due to scarcity of data on the long-term benefits of LTBI treatment in settings with high TB
prevalence, further studies are required to determine optimal strategies. As mentioned above 3
patients in our study had completed IPT several years before TB diagnosis. Therefore considering
IPT among HIV/HCV coinfected patients soon after exposure to Pegylated IFN-based treatment can
be considered as a reasonable strategy to avoid complication of hepatitis C treatment due to TB

reactivation.

Our study is subject to limitations. First, recall bias might have affected the accuracy of information
related to unhealthy behaviors such as cigarette smoking, alcohol consumption or illicit drug use.
Second, considering the nature of retrospective study, the patients’ clinical condition may be
underestimated and social-economic status was not routinely recorded. Although we adjusted for
demographic, clinical and laboratory variables, the association between ART use and survival after
TB diagnosis could be confounded by other factors, including patterns of tuberculin skin test which

were not included in our analysis. A third limitation is the low sample size.
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Conclusion

HIV-infected individuals should have TB disease accurately diagnosed or ruled-out quickly,
allowing appropriate treatment to start earlier. The comprehensive approach for early diagnosis and
specific treatment of HIV-infected is a matter of great urgency helping people to live longer. ART
should be initiated as soon as possible (within the first 8 weeks) after starting anti-TB therapy. It is
crucial to expand use of ART to improving the survival of HIV-infected TB patients, regular
screening for TB among HIV-infected patients and universal screening for TB among at-risk HIV

population.

Considering IPT among HIV/HCV coinfected patients soon after exposure to IFN-based treatment
can be considered as a reasonable strategy to avoid complication of hepatitis C treatment due to TB
reactivation. Our study emphasizes the necessity of screening for latent TB prior to the initiation of
chronic hepatitis C treatment with PEG IFN and RBV.
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