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Abstract

Objectives: We assessed trends in causes and outcomes of hospitalization among HIV patients
receiving care at the Infectious Diseases, AIDS and Clinical Immunology Research Center
(IDACIRC).

Methods: Retrospective analysis included adult HIV patients admitted to IDACIRC for at least 24
hours. Data were abstracted through chart review. Trends in causes of hospitalizations and

mortality were tested using an adjusted test for trends. Factors associated with mortality were

evaluated in multivariate logistic regression analysis. AIDS admissions were split into 3 groups
based on mortality rates for the individual AIDS diseases: severe (>15%), moderate (5-15%), and
mild (<5%).

Results: A total of 2085 hospitalizations among 1123 HIV patients were registered over 2012-
2017. 72.3% (814/1123) of patients had CD4 count<350 at time of HIV diagnosis and 51.9%
(583/1123) of patients were hospitalized within 3 months of HIV diagnosis. 931 (44.7%)
hospitalizations were due to AIDS-defining conditions and 1154 (55.3%) were due to non-AIDS
conditions. AIDS conditions accounted for 50.3% of admissions in 2012 and 41.6% in 2017
(p=0.16). Overall, 167 hospitalizations (8.0%) resulted in lethal outcome, AIDS admissions had
higher mortality (11.5% vs. 5.2%, p<0.0001). Between 2012 and 2017 overall mortality decreased
from 9.0% to 4.5% (p=0.18), deaths following AIDS admissions decreased from 13.9% to 5.1%
(p=0.09). Among 167 deceased patients 137 (82.0%) had CD4 count <200 at the time of
hospitalization, including 88.8% (95/107) among AIDS admissions. In multivariate analysis,
severe AIDS admission was associated with significantly higher odds of mortality compared to
non-AIDS admission (OR 3.55, 95%-ClI: 1.70-7.40). CD4 cell counts of <50 and 50-100 at
hospitalization were also significantly associated with mortality compared to >200 (OR 3.34, 95%-
Cl: 1.83-6.09 and OR 2.06, 95% CI: 1.08-3.95).

Conclusion: AIDS remains a significant cause of hospitalization and fatal outcome in Georgia.
Earlier diagnosis of HIV is critical for decreasing AIDS hospitalizations and mortality.
Conclusion: Active AIDS disease remains a significant cause of hospitalization and fatal outcome

in Georgia. Earlier diagnosis of HIV is critical for decreasing AIDS hospitalizations and mortality.
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SbME0MYOMO 9350090900) (Mocroft et al., 2009).

439ws bbgs 330 GowobsEool dobgBo dgi3elios MH™MAMM3 565 ol sbLMEoMmYdIMWo
S00M0EbS 95350 JOIMS 30EOMJdOL LoliEgdoo (ICD 10).

3000l ©53500J0JO0 I0Y™M 2 XYMRBO. 1. ¥30dE0lL 30OHMBO - MHMILIE SO SGOL
399mbsGo  ©930m339bLsiool B0dbgdo s 2. ©30dWol FHYMHI0bIMMHO 535S
(ESLD) 56 39353™390es®¥)eno 3o630bmds.

330G 0B300L oByHgd0, MHMIgeoa 43b3wgdms 1%-bg bogwrgdo LobdoGoom,
3990000605 X3Mx3d0 ,Lb3s", MMAMm®3 oL SLME0MIOME, 0y Mo FoEL SLMEOMYdIVE
Q55350099900L dgdmbggzsdo.
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Logzool doBybgdo

10330000  49BoLYBEZMS, OMYMOE FoLOL  3IBGHMTo  3ML30EHIWOBIEO0L  96/s
3909606 56 Lbbgs 3ml3do@swdo 95094356006 2 33060580 TN Fodmbozswo.
1033O0E06MBS,  AoBOLIBOZMS  1LO3ZEOEOL  FgdNH393900L  MOEL3OL  QoYMBOo)
3b30GHOWO0BHEO0L  MOMmEIbMdsDY, OMIJoE  FIFMOMZos 330G OBS300L
000Mg2)0 99dmb3930Lm30L ©ITMY30JIS.

10330000l B0BgHBYIOL  3eLOGOISE0OLIMZOL  25dmYqgbgdew  odbs  s03/oLOL
10330ol JoHBgHBgOoL 30EO0MBOL dBmEHMm3meo (CoDe), G®MIgwog B3gEosw M
0901995305 LogOHMsdMOOLM 9JL3gMEGHgool dogh. Lozzowol FJobgbgdo @sogm ™G
X3R5 CoDe 36MHMGH™MIM@oL dobg3000: FoEL-sbmE0MgdIMYWo s 6> dob-
sbmzoMgdmwo (Kowalska, et al., 2011).

565 doL-sbMmE30M9dwo L03z3EOE oL FoBYHJIT0 FogM0sBEs Y39gws Ol O35S
Mmdgog 5O dmbgs 30039 3539aMmE05d0, 3500 dmMol: 0b6g39d309d0, JOMbo3Mwo
30070 393530300, 65 JoL-06035GHMOMEO  53m30Lgd0sbo  Lodlogbggdo,
85960560 ©0509BH0, 356360953030, FME-LolbEdsMmM3Ms 535070900, 0blw@o,
L5330l 8MIbgEgdgEo LoLEGHIIOL H9350Y3Jd0, BOBH30L 9350 YdJO0, MOMITOl
Q55350099900 s bbgs.

UBGsGoLEGH03MMO0 sbserobo

5dm396s 1

30b30GHo0Bs3o0l  Fsbg9bgdergdo (100 PYFU  omoomgmer 3583969990 by
39962900090 0dbs  95%  LsOFIMBbMMOOL  0bBGHgMgswo  (CI)) Fggslgdme  odbs
BO3INWO 3IbsOYo fjerologol Esw-Eow3) ym3gw 100 503 0bgogodgdrw
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35309DG1Y 205byoM0d9000. 39bgbiEool Fglogsligdws 4s9mygbgdve odbs 303606~
303oGox ol Ggb@o. P <0.05 30hbgren 0dbs bGs@obEogmceo Lo®dmbme.

5dm3960 2

3b30GO0B300L JoDBYHBGOOLy s ASTMBOZgdOL sbsoDBo FglBres Bodmsm =+
UGHObIOEGHMO  FoIBOOL 96 Fgosol  (IQR)  godmygbgdom  gy3zgws  MFy3zgEHo
33woobmM30L  (sb530L, domdodo®mo bodbgdol, CD4 MomEgbmdol s 5.0.) o
393930000 8mbsigdgdol Lobdomy / 3OMEgbEMo 8sb3969dw ol dgusLgdom (bdqlo,
503 066394300L goo3gdol 3bs o 5.9.).

1033OMBILMB  SBMEFOMGOMEO BodBHMOYOOL SBSEOBOLMZOL  9dMYgbgdme» 0dbs
3MEGH035M05300 MR oLAEH03MM0 MJaMgborIeno sbswwobo (Bursac, Gauss, Williams,
& Hosmer, 2008). yg39ws UBGHGHOLGHO03MMO  SBsewoBobmzol  godmygbgdme  odbs
bEHOGHOLE0IMNMO 3OHMYMTMWo MBOHMDZgYmgol 3OmaMsds (SAS Institute Inc., Cary,
North Carolina, USA). P < 0.05 30hbgo9e 065 bgo@ol@oldm®meo Lo®fdwbme.

33%930L 89¢ga9d0

503/3olol  Fsemnzols  Lobgedfogm 3GmacMmsdol BoMymgddo  3mL3oEsEwobsgool

95B39bgdangd0 s B9gbgbiogdo.

2014-2017 §F LodoOmggemlb dsld@ed0m %5880 3mb3o@owmobHgdmwo ogm 2852 s03
068303009090 3530963)0. ©5330603900L 3gMom©do dgobodbs 3mL3odswobsiools
omgbmdol do@gds (2014 - 634, 2015§ - 722, 2016§ - 746 s 2017§ - 750), ooz
9600369036500 99930005 3mb30EI0Bs300L LobdoMg {gwofsdo d9dmbggzsms 100
353096 D9 39005656008900m, 39Mdm© 2014 Hgeml 100 3530963 Bg 18.61 d90mbzg30056
(95% CI: 17.19-20.12) 2017 §9b 89930M©s 13.93 99dmbgg3s9cg 100 35309639 (95%
CL: 12.95-14.06), (p <0.0001). 060300 MHO 35¢gbMM0 erol sbsgroBds
33983960 ®M3  3mb30GHOw0Bs3o0l  Lobdo®mgd ofjym  Jargds 2015 fwosb s
960083690m™3560 (33093900 500b0dbgdMm©s MomMgMer dmdgzbm fgwofsdo (p =

0.80 2014 vs. 20156, p=0.02 2015 vs. 20165 cos p=0.003 2016 vs. 2017§) (053655 8).
16



©053M335 8. 3mL30EHE0BIE00L K sFMMO Ash3969d9er0o, 2014-2017 fergddo

[
i

G Bool Hobdo: p0.0001

18.61 (95% Cl: 17.15-20.12)

]

16.24 (95% Cl: 15.10-17.45)

. .__

18.33 (95% CI: 17.22-19.48) T

h
|

|

|

13.93 (95% CI: 12.95-14.96)

2

[}

Sl toggools Sl g
100 Lygpodichit Frpmofaiio

2014 2015 20186 2017

2852 3mb30@Gs@0Hg0eo 3530963H0sb, 1711 3mb3o@owwobgdmer ogm 565 dob
SLEMEOMYIMWO 93900 J3900m, bmwm 1141 ol SbMEOMIOO H35JO0M (Y39e0d
39960 fiemolbomgol p<0.0001). 565 oL sbmEoMmgdYwo 3mb3oEwoB300
d99306s 2014 {erosb 2017 Hersdy, 390dme 2014 (gl ogm 10.75 89dobggzs 100
35309639 Powrofisdo (95% CI: 9.67-11.91), bogom 2017 gl 8.45 dgdmbgggzs 100
353096y Poerofscdo  (95% CI: 7.78-9.36) (p=0.004). Yol sbmEoMgdywo
3b30Go0BsE0s 30 2014 gl ogm 7.87 99dmbggzs 100 353096EBg fawrofodo (95%
CI: 6.95-8.87), boagom 2017 §geob 5.39 99dmbgggzs 100 35309639 Howrofscdo (95% CI:
4.78-6.04), ®5(3 51939 LoOFIMbMmE sG0L F99306M9d9o(p<0.0001) (OG5 9).
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0536535 9. oL SLME0MIPdMWO s 56 JoEL SLMEOMmIPRMEo 3mb3oEsEoBIEOOL
d0bgbgdo - 2014-2017Fergddo

Bowepls B garfmgnn A Dol obgpo ja o

5
;g 12 iybionbznob Bolyo: p=0.004
g 1w T T T A——
= TTT—
= ‘;: 8 by
e
ge
[=3
4
i
=
0
2014 2015 2016 207
8oL sLemEoMdMEo
565 dools
sLemEoMIPRMmo
K580 634 722 746 750

33w930L 39M0mEdo Xsd9Ms© dm330s 119 3mb3do@dswoBydmeo s03 0653030609390
35309630. 2014 {geol dm3z30s 34 (5.4%), 2015 §genb - 35 (4.8%), 2016 Hgenb - 27 (3.6%) o
2017 Qg - 23 (3.1%) 3mb30Gswobgdmmo  353096@0.  L033owMdsd0
LEGOGOLEH03WM© 3503690 M3560 (3300w gds ogoJloMmeEs 2015-2017 {ergddo (5,4% vs
3.1%), (p=0.03) (0osasds 10).
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©053M335 10. LO3zEOWMdOL YbgbE0s 3mMb3oEsoBsEooLSL 2014-2017(engddo

40

34 35
35

30 27
75 23

20
15
10

2014 2015 2016 2017

LO33OMMBY Linear (Log3@OMMdY)

503/dolols  Asemzol  Lsbgedfoxgm  3GmaMmsdol BsMmgddo  3mL3oEsEwobBsEool
30D9bgdoLs s 3dmagergdols Aglfizsws s03/doliol MgxgMe ©fglgdwergdsdo.

2012-2017 §ergddo dobob 396@®T0 3obbm®mE09w s xsd6mo 2085 3mb3o@dswoBsios,
5 b 3mB30EOoBYdME 0dbs 1123 353096@0. 33193580 Bosomero 353096@900L
doboboomgdEgdo 300390  3mB30GIW0DsEooLLL  sMfigMowos  #1  sbGowdo.
3530963900 LT 51530 0gm 42 fgaro ((339OGHOXMsTMMHoLO 0bEgMzswo [IQR]: 36-
38), 999¢gLbMmds oym 85353530 (76,7%). 503 068399300l 4953990l doMomMoo 4B
Do60moagbs  0bgdzomMo  bsm3m@GHo3gdol  dmbdsmgds  (50,4%), dbmwmo 5,3%
3530963 gd0Ls oym 8595353900 30Ls3 3Jmbs Lgdbo 898535390096,  353096FH9d0L
6obg396:%g I9BH0 0ym ©ogdomo (51,9%) C 3g3s@o@ol 30Hlol (HCV) bofiobssmdogam
3bGHoLbYMEqdbHY. 57,6% 3530963 9d0Ls Hodlverdo 339 0sabMLEGH0MYdWME 3dmboom
503 0b6g39d30s o 37,1%  3mb30GoeoBs3050g 0dYmxgdcmEs 9M3  0096M9305by.
353096900l MIMmO3wglmds  3mb3oGowobgdMwo  ogm  CD4  @odxzgmiEo@gdol
BLMEMEHMOHO  MHoabzol ©sdswo  dsB39690wom, 39M0dm,  3mL30EI0BsEoOLO
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3530963900l 65% CD4 sd0LbMmErmEOHo Gogbgo < 200 393, Lsdwserm Gogbgzoom 108 a3

(IQR: 30-260) (gbMoero 1). 51939 MBS 500b0dBML, GMI 641 3530963L (57,1%) s03

069399300L ©0536MLEHOMGIOLIL 339 509b08bJdMPS MTS 03bMEIBOGOGO.

gbMomo 1. 33mg3zsdo  BsGomer  353096Gms  Asbslosmgdegdo  3oMZgeo
3030@9e0B300LSL (n=1123)
dogl 56> dools
sbmEoMmgd | SLm30M9gd
x990 0O 0O
(n=1123) | (n=532) (n=591) p value
42 42 42
sbss30 femgddo, 3gosbs (IQR) (36-48) (37-48) (36-48) 0.27
bdglo, n (%)
3530 860 (76.7) | 394 (74.1) | 466 (78.8) | 0.06
Joewo 263 (23.4) | 138(25.9) | 125(21.2)
503 0683030MgdoL 3%s, n (%)
06993099600 bs63mE03900L IMbIsM9ds 566(50.4) | 249 (46.8) |317(53.6) | 0.002
39¢90mbgJusmEo 3MbEsdGHo 491(43.7) | 261(49.1) | 230 (38.9)
aua 59 (5.3) 20 (3.8) 39 (6.6)
Lbgo 7 (0.6) 2(0.4) 5(0.9)
anti-HCV + 583(51.9) | 249 (46.8) | 334 (56.5) | 0.001
438
HCV RNA + (39.0) 157 (29.5) | 281 (47.5) | <0.0001
HCV RNA missing 88 (7.8) 66 (12.4) | 22(3.7) <0.0001
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HBsAg+ 67 (6.0) 25 (4.7) 42 (7.1) 0.09
anti-HDV+ 6 (0.5) 0(0.0) 6 (1.0 0.03
9oLoL ©osbmBo 3M3oE9EoBsE0sd©Y 318 329
56/q05 330 Gseobsgoolst, n (%) 647 (57.6) | (59.8) (55.7) 0.16
563 00965305 330G 0Bs3053Y, n (%) | 417 (37.1) | 234 (44.0) | 183 (31.0) | <0.0001
CD4 ox.  DLoYEGGo  Mosbgzo
3030 E5e0BogooLsl
108 47 206
990565 (IQR) (30-260) (15-115) (92-377) | <0.0001
361 273 88
<50, n (%) (32.1) (51.3) (14.9) <0.0001
50 < 100, n (%) 167 (14.9) |102(19.2) |65(11.0)
100 < 200, n (%) 203 (18.1) |79(14.8) 124 (21.0)
200 + 373 (33.2) |72(13.5) | 301 (50.9)
Missing, n (%) 19 (1.7) 6(1.1) 13 (2.2)
O™ 503 ©0536mBLS Q5
330 Bse0BsE0sl FmGols
2 (0.03-]02 (0.0-{15 (0.3-
9900565 ®39 (IQR) 44.0) 18.2) 56.5) <0.0001
<3 39, n (%) 583 (51.9) | 359 (67.5) | 224 (37.9) | <0.0001
3-6 39, n (%) 34 (3.0) 14 (2.6) 20 (3.4)
6-9 »39, n (%) 55 (4.9) 16 (3.0) 39 (6.6)
>12 »39, n (%) 451 (40.2) | 143 (26.9) | 308 (52.1)
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33w935do Basomaro, 1123 503 0bxo306Mg0wo 3530963¢0sb, 67,9%- s03 0bxggdizool
053bmbo  ogligs 2012-2017 {Hergddo s Fomyob 51,9% 3mb3o@oswoBHgds dmbs
©053bMbG0M9d0s6 306039c0 3 ™30l 29635300Md5T0. SO  OFBMBEMGI™
3530963 30039 Lsd 390 3MB30EOX0BsE00L Y39wsbyg Bowowo sB3z969d9wo
©5530gboMEs 2015 gl s Fgogbs 61,4%-L, 2012 {gemsb dgstmgdoom - 42,9%-b,
boeem 99003 ©sxodbo®s  3argdol  Ggbwogbgos 51,1% 2017 fgwl  (p=0.02).
©053bMbEH0MY006 30MH39 3 3930 oL  SLBMEF0MGIMEO  3MB30EITODIF0IMS
50@gbmds 3608369em3bs 96 Fg33cos 33¢930L 3gMomedo (2012 § - 68.7%, 2015
- 69.4%, 2017§ -66.7%, p=0.21). beagom 565 oL sbmEoMmYdME 3mb30Eow0B309000
50060869dms 86093690m3s60 (33e00wqdgd0, MHoMm©abmdol BeMsdo (2012f - 27.8%,
2015 - 52.7%, 2017§; - 39.4%, p=0.02). 1123 353096&0s6 700 (62,3%) 3c30@E5e0bgdrem

0965 dbmem@ 9hmbgw, 18,5% mMxgd s 19,1% LsdxgH s 39EHo Gromgbmdoo.

505 Fol  SLMEoMgdMWo  ©9350YB0m  3mL30EOODOEo0LIL,  353096@gdOl
3693w gLMds 09 0694309M0 Bot3m@H03900L dmdbscmgdgero, anti HCV 3mbo@om®o,
50960369dmom dowoeo CD4 odxmo@ool s0LmEmEweo Mosbzol Lodrswm
9563969990 @ 503 066399300l 0sABMLEH0MYOOL boba@deogo obEmMos (3bMogo 1).

30L30E90Bo3E00L LogMmMm MHoMmEIbMd0sb 931 (44,7%) ogm doEL-sLME0MIOMEIO S
1154 (55,4%) - 565 0L-5LME0MGOME0 (OsRMsds 11).

©053Ms095 11. ol sLmEoMdwYmo s sMs oL SLmEoMgdwymo 3mb3dodswobsgool
dobgbgdo - 2012-2017 {Hengddo

B dob-sbmgomydmeo B 565 doL-sbmzgoMgdurero

100%
90%
80%
70% 58.4%
60%
50%
40%
30%
20% 41.6%

10%

0%
Lemem 2012 2013 2014 2015 2016 2017
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439woHY bdoMo, dol-sbmEoMmYdMwo 5535009390056 50060369dmM s
A&109M3mwmbo (12,8%), Pneumocystis Jirovecii 36930mbos (36930m3obE 6o 3693dmbos)
5,6%, 3603 ™M3m39o 8960600 5,6% s 09396096¢ o 36930mbos 44,4% (0oa6sds
12). 565 FoL-sLME0MGOMEo  3mb30EswobsE00sb 30 36930mbos 15,7%, Ubgs
06939J306M0 59350090930 oS 36930mboolis 13,5%, godmbo 6,5% s ©30dwols
A9MH0bs OO 53500905 (ESLD) 6,0% (000360s 13).

©053M335 12. JolL sbmEoMYdMEo 3mb3odsmobszgool dobybgdo 2012-2017Fwmgddo
(n=931)

GYYYeIMenbo I 28.7%
PCP I 12.5%
300¢3GM3m3meo dgbobyodo I 12.5%
396em930L Lob®mdo I 10.1%
©931096¢ Mo 369930mbos NN 9.8%
3969060 Gmdbmdsewbinbo I 4.4%
@g0ddsbosbo N 4.2%
503 963gBom3smos I 1.2%
dogl 0bo3s¢™mMEo bodbogbggdo I 4.1%
PML N 2.9%
356ombo I 3.0%
CMV I 2.1%
Ubgs W 1.6%

0% 5% 10% 15% 20% 25% 30% 35%

©O053Ms0s 13. 365 ol sbmE3oMmgdymo 3mbdodsmobsgool dobybgdo 2012-2017
Pe0gddo (n=1154)

36930mbos I 28.3%
0bggdgos I 24.4%
gobovo NG 11.8%
©3000b ¢gH30BserHo ssgoqds I 10.7%
U5 380l 8mdbgergdgemo Lol gdol @ssgsgds NG 6.5%
832965c0md0oL 396 om0 989ddgdo M 3.3%
399m@mmyon®o shnggzgdo M 2.9%
6936 m@my09©o ©s®n3qz9o0 M 2.3%
©30dob 50506539dg0mc0 ©ssgsgds M 2.1%
Ubgo [N 7.7%

0% 5% 10% 15% 20% 25% 30%
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35600 2. 3mB30@EsoBsgo0l JobyBgdo (n=2085)

x50

8ol sLmE0MYOIMEO ©9350IOIOO

GYBIN3NObO

3M03¢™m3m3mwo dgbobaodo

36930m3obEveo 36930mbos

296930l bLobMmado

693990960 36930mbos

396906wo GHmdulem3esdnbo

503 96398 M350000

90ddsbombo

dol sbmao®mgdeo bodbogbggdo

9 GHOBMISNMH0 703 IBEIBSMM3smM0S

3obomnbo

X500

2085

931
(44.7)

267(1
2.8)

2012
300

151
(50.3
)

56(18

2013
329

163

(49.5

69(21

21

(6.4)

21

(6.4)

(1.2)

11

(3.3)

(0.6)

0.3)

13

(4.0)

(1.8)

(1.5)

(2.4)

2014
327

135
(413

)

35(10
7)

25
(7.7)

15
(4.6)

11
(3.4)

14

(4.3)

(1.8)

0 (0)

(1.8)

0.9)

@2.1)

(2.5)

2015
366

163
(445

44(12
.0)

18
(4.9)

27
(7.4)

17
(4.6)

15

(4.1)

2.2)

(1.6)

(0.8)

(1.9)

(1.1)

(1.1)

2016

386

18
(4.7)

24
(6.2)

22
(5.7)

20
(5.2)

13
(3.4)

11

(2.9)

(1.0)

(2.3)

(1.3)

0.3)

2017

377

157
(41.6)

35(9.3)

18 (4.8

14 (3.7

25 (6.6

18 (4.8

6 (1.6)

18 (4.8

3(0.8)

5(1.3)

2 (0.5)

5(1.3)

)

)

)

)

)
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30GMIGASM300:9LyEo 06039300

Lbgo

565 ol SLrEoMIDdYIEO 5350090900

36930mboo

0bggdaogdo

306Hmbo

©3090ol GgMHdobserm®Mo 9350 gds

L5 3deol ImBbyEgdgwo Loldgds

09000359953 900L Gmgbogm®Omds

39053 MEMP0MMO IOHN3)3900

693" MY0MMO 5350090900

03000l 935090900 (565 3oMmbo ©

©300¢0b FgHdobsrmMo o535 d)

Lbgo

1154
(55.4)

327
(15.7)

281
(13.5)

136
(6.5)

124
(6.0)

149
(49.7

53
(17.7

29(9.

16
(5.3)

22
(7.3)

0.3)

(0.3)

166
(50.5

48
(146

40(12

17
(.2)

25
(7.6)

12

(3.7)

1.2)

1.2)

(0.9)

0.6)

11
(3.3)

4
1.2)

(0.3)

192
(58.7

56
(17.1

41(12

13
(4.0)

20
(6.1)

12
3.7)

10

3.1)

(1.8)

(1.8)

(1.5)

23
(7.0)

8
(2.2)

(0.6)

203
(55.5

59
(16.1

48(13
1)

31
(8.5)

26
(7.1)

10

2.7)

(1.9)

(0.8)

(0.6)

(1.1)

13
(3.6)

2
(0.5)

(1.3)

224
(58.0

65
(16.8

)

61(15
8)

29
(7.5)

18
(4.7)

15

(3.9)

(2.3)

(1.0)

(0.5)

(1.6)

15
(3.9)

3(0.8)

5(1.3)

220
(58.4)

46(12.2)

62

(16.5)

30 (8.0)

13 (3.5)

18 (4.8)

5(1.3)

9 (2.4)

12 3.2)

5(1.3)

20 (5.3)
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533063900l 390m0Mm©Ado JoEL sbLME0MYOMWO 3ML30EIC0DBIE0s T99306©s 50,3%-b
41,6%-0¢09 (2012- 2017 §F), 59539 396H0mdo 51939 500b0dbs 565 GoEL - SLMEFOMIOIO
30b30GO0B300L  Fo@gds 49.7%-©sb 58.4%-09, 00d3s SOBYOMO  (33WOWGdS
UEGOGHOLEH03MM® 3MBLIOHIMBM ogm (p=0.16) (sbGo0o 2).

090pamdo  9BooBoLLL, 503  ©O0sabMLGHOMYd0EIb  3oMz9ew 3 m39d0
3030350 B300LL oL - SLME30MYOMEo JoTsOMNZ056Mmds 0oym 67.0%- 2012, 58.6%-
2015 @5 56.2% - 2017 §crgddo s 565 ob-sLm 306900 3085()03056M0ds 33.0%, 41.4%
Q5 43.8% glodsdol Hengddo (p=0.15).

d9-3  gbMowdo  s0fgMowos  3mb30EO0BgIMm 35309639080  0sbdbengdo
55350090900l LobdoGg. BogHmm x5890 353096@gd0L 46,5%-1 JOMOMIO 53500l
3905 56 509608690M@s Bbgs MsbIBGOO 55350090900. 353096(3)gd0L 41,4% 3dmbos 1
0563bgd0 553509 s 12,0%-b 509603690Ms 2 @S FgE0 MobIbegdo o935 ds.
Gol SLMEOMYdMEO 5350900l mby 3530963080 500b608bgdM©s WBMM TgBEHo
0563bEgd0 9350090930 61,7%, 565 GoL SbMEOMIOMMb FgsMgdom - 46,9% (p
<0.0001).

3500 3. 3mb30GHo0BsE00l I0BYIHJd0 s 056abENGdO 5350 Yd7dO.

%500 | 056dbeEngdo ©s5350909d0

3mb3o@oEobsgool Jobybgdo N 0 1 2+

%300, 0 (%) 2085 | 970 (46.5) | 864 (41.4) | 251 (12.0)

dob sbME0MYOMWO 9350070900, n (%) 931 357 (38.3) | 426 (45.8) | 148 (15.9)

565 oL SLMEFOMYOMEIO 593590900, n (%) | 1154 613 (53.1) | 438 (38.0) | 103 (8.9)

26



3030@90BEo0LOL 96/s 29F9gM0sb 14 ©Eol 296353 mdsdo dm3zs 167 (8%)
353096¢)0.  L033OMdOL  MBO™M  dopowo  dsB396909w0  osxodloMEs  JoL
SLbEMEoMYdMYwo  3mb3oEswobsgoolsl 11,5% (107/931), 65 FoL SLmE30609dwmsb
d956M9d0m 5,2% (60/1154) (p<0.0001). 2012-17 {ewgddo LogOom xsddo LO3IZOEMDS
39930605 9.0%-s6  4.5%- 9y (BH9bwgbsool 3megddomgdmwo p = 0.18). I3
BGoGOLEGH03MMO©
96003690m™3560 (3300005 96 ©K0JLOMYGOMS. FoEL SLMEOMYIMWOo B033EOWMAS
2012 gl 13.9%-c096 2017 9ol 5.1%-009 8993000 (3H9b9gbEool 3:mMgdEocMgdreo

10330 MdOL  JoBYHBYdolL  Fgbfogerolisl, 33wg30L  39MHom©do

p = 0.09); 565 ol sbmEocMgdwwo o33wowmds 2012 (gl 4.0%- ©sb 2017 Hgarb 4.1%-
909 3m0ds@s ((BH9bgbaool 3mMgdEoMmgdwo p = 0.66) (OsyMsds 14).

0536595 14. 103300 056MBOL BYbgbE0s 3mdodswmobsgoolsts 2012-2017 Fengddo

16%
14%
12%
10%
8%
6%
4%
2%

0%

2012

2013

2014

2015

2016

2017

& xs5do

9%

9.40%

8%

9%

8.50%

4.50%

=30l sbmEoMydmeo

13.90%

14.70%

8.90%

11.70%

14.20%

5.10%

—4= 505 dol SLmEo®mgdmwo

4.00%

4.20%

7.30%

6.90%

4.50%

4.10%

dol sbmaomgdmo 107 bozzowol dgdmbzgzosb 95 (88,8%) 3sgogb@do CD4
0dxmE0G Ol 5OLMEMEOHO Moibgo < 200 333 3mL3oEswobsgool ImdgbEHdo s dsm
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dme0l 68 35309630 (63,6%) 330G 0HYdM0 0Ym 503 05ABMBEH0MYO0IE 3 M30L
3960530 mMd5d0. 439y Foswro  1033OEMdOL  Bsb3z9690go  ogoJloM.
35309639000, OHMAgdoi3 3MmL30EGE9W0HYdMw 0943696 3693dmiEoLEHMMo 36930mboom
26,7% [31/116], 3603¢M3Mm3mwo dgbobyodom 19,8% [23/116] o (396906HXIO
AMJum3sbdmnboo  17,1% [7/41] (gbGowo 4). 36930maob@mdo  3693dmbooom
3905330 35309639001 64,5%-d0 CD4 @odg. s3L. 6Mogbgo < 50 993
30b30GHOoBs3o0Ll s 77,4% 3b30GHOw0BoMmYGdMEo  0943bgb  s03
0536mLGH0MJO0I6 306039 3 m3z9gdo. ALas3Lo  BHYBIbE0s 9obodbgdms Lbgs
055350090900l 890mb3935803, 3M03GM3M3Mo d96obgo@olsl (78.3% s 69.6%) s
39690600 GHMJum3sBIMBoLLL (57.1% s 85.7%).

365 JoUL-sbmE0Mgdmwo  10330wol d90mbgg39d0sb 42 (70%) 3s30gb@Gdo CD4
0dxzmE0@9d0l LMW YGHMMo MHosbgzo < 200 333 3mb3odswoBszool dmdgb@do s
28/42 (70.0%) 3b30EGHo0Bgdeo 0ym 503 0sabmbiG0Mgd0sb 3 130l 496353 mdsdo.
Y39wbyg oo Bo33ow™dol d5B306909w0 oBoJLoMEs 3530963)0d0, MMIWdO3
3030@o0bgdM 093696 ©30dwol v3dsmolmdom 16,1% [20/124] (gbGHowo 4). 20
93300500 353096056, 12 (60,0%) CD4 @o0dg. s0L. 6Mogbgzo <200 4d3
3b30GO0BE300LL s 35,0%-F0 3mb30E>0BYdME 093696 503 OSABMLEHOMJd0ID
30639 3 m39do.
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3b®oo 4. 15033E0EMds 3MB30EIWOBOMYdME 3530963 gdd0 (n=2085)

X500 2012 2013 2014 2015 2016 2017
X900 8.0% 9.0% 9.4% 8.0% 9.0% 8.5% 4.5%
(167/2085) | (27/300) | (31/329) | (26/327) | (33/366) | (33/386) | (17/377)
dools sbemgomgdmwo | 11.5% 13.9% 14.7% 8.9% 11.7%(19 | 14.2% 5.1%
05535090900 (107/931) | (21/151) | (24/163) | (12/135) | /163) (23/162) | (8/157)
GIBIMINmbo 8.2% 7.1% 8.7% 0(0) 13.6% 14.3% 5.7%
(22/267) (4/56) 6/69) (6/44) (4/28) (2/35)
3M03@Mm3m3Mwo dgbobyodo 198 % | 25.0% 23.8% 20.0% 11.1% 27.8% 11.1%(
(23/116) (4/16) (5/21) (5/25) (2/18) (5/18) 2/18)
36939m30LEw©o 36939mbBos 26.7% 26.7% 42.9% 33.3% 25.9% 25.0% 0(0)
(31/116) (4/15) (9/21) (5/15) (7/27) (6/24)
256930 Lob®®do 4.3% 0 (0) 25.0% 0(0) 5.9% 9.1% 0(0)
(4/94) (1/4) (1/17) (2/22)
O90MO9bEHMwo 36930600 2.2% 0(0) 0(0) 0(0) 6.7% 5.0% 0(0)
(2/91) (1/15) (1/20)
39MIPRONWOo BHrdbm3wsbdmbo | 17.1% 50.0% 0(0) 16.7% 0 (0) 15.4% 16.7%
(7/41) (3/6) (1/6) (2/13) (1/6)
w90ddsbombo 7.7% 20.0% 7.7% 0(0) 0 (0) 0 (0) 0(0)
(3/39) (2/10) (1/13)
503 sbmEoMgdeo Lodbogbggdo | 29% 37.5% 33.3% 0(0) 28.6% 33.3% 40.0%
(11/38) (3/8) (1/6) (2/7) (3/9) (2/5)
3 GHOGMISMGHO 7.4% 25.0% 0(0) 14.3% 0 (0) 0 (0) 0(0)
©903Mm9b3EIBIL M350 (2/27) (1/4) (1/7)
30GMIYYI M0N0 5.0% 0(0) 0(0) 0(0) 0(0) 0 (0) 33.3%
0bggds0s (1/20) (1/3)
Lbgo 6.7% 0(0) 100.0% | 0(0) 0(0) 0 (0) 0(0)
(1/15) (1/1)
5M5  dol  sbmgoMgdwwmo | 5.2% 4.0% 4.2% 7.3% 6.9% 4.5% 4.1%
005535000900 (60/1154) | 6/149) (7/166) 14/192) (14/203) | (10/224) | (9/220)
36930m600 1.8% 0(0) 0(0) 2.9% 1.7% 3.1% 2.2%
(6/327) (2/56) (1/59) (2/65) (1/46)
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0bggJi0g00 6.1% 0 (0) 5.1% 10.0% 4.5% 6.9% 8.3%
(17/281) (2/40) (4/41) (2/48) (4/61) (5/62)

3oMHmbdo 3.7% 12.5% 0(0) 15.4% 0(0) 3.4%
(5/136) (2/16) (2/13) (1/29)

03000l G9Hdobogreo | 16.1% 18. 2% | 16.0% 15.0% 26.9 5.6% 7.7%

95350090 (20/124) (4/22) (4/25) (3/20) (7/26) (1/18) (1/13)

Loddewols dmdbgergdgero | 1.3% 0(0) 0(0) 8.3% 0(0) 0(0) 0(0)

LobiGg8olb es35@YdYdO (1/75) (1/12)

39053 MEMy0MHo sM3939%0 | 3.0% 0 (0) 25.0% 0 (0) 0 (0) 0 (0) 0 (0)
(1/33) (1/4)

B930MEMY0OH0 ©935090gd0 | 3.7% 0 (0) 0(0) 0(0) 50.0% 0(0) 0(0)
(1/27) (1/2)

©3000ob 55350090900 (505 | 4.2% 0(0) 0(0) 0(0) 25.0% 0(0) 0(0)

3oH®DO @5 ©30deol | (1/24) (1/4)

A9MHIobs MO0 ©553500s)

Lbgo 9.0% 0(0) 0(0) 8.7% 15.4% 13.3% 10.0%
(8/89) (2/23) (2/13) (2/15) (2/20)

903500530 dngwdo B033EOWMdOL Fo®owo 8583969090 SbMEOMYdMIO
0ym: 8dodg Jol sbmEoMYIdIMWO ©H5350JOJO0m 3mb3oEswobsE3oslomsb (adjusted odds
ratio [aOR]: 2.81, 95% confidence interval [CI]: 1.10-7.15, p=0.03), s03 0bgxggjs00L
0536mLGH0MGOLS @S 3MB30EIODsE0SL TGOl bobdmzwrg 39MHom©msb (aOR 2.95,
95% CI: 1.96-4.44, p<0.0001), 3m30@&o0Bo3059©g 353096GHOL M3 M9Ms305Bg 5O
4onbsbmsb (aOR: 8.82, 95% CI: 4.63-16.79, p<0.0001), /3bmdo HCV 663 LEsdmlosb(OR
4.53, 95% CI: 2.61-7.84, p<0.0001), osd5¢» CD4 ¢00dg 0L GHogbgomsb < 50 (CD4 > 200
390050g000m, OR 4.34, 95% CI: 2.52-7.47, p<0.0001) o> 50-100 (OR 2.37, 95% CI: 1.27-4.42,
p=0.007), 503 ©50@960m30L «3bmd 35639693 msb (OR 2.86, 95% CI: 1.30-6.26, p=0.009).
2017 §9w0msb 89009000 bo3zowmdol 3583969890 MadMm dsmseo ogm 2013, 2015
5 2016 Hergddo. Fodlwyerdo 069J3096M0 bs63mE03930L dmbdo®mgds SLmEoMgdIEo 0gm
1033000MBOL O F5B396909w 6 (OOYMHTs 15).
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053595 15. L0330 MSH SLMEFOMYIMEO BoJBHMMIIOL MPOLEHO0IMMO BYacMglomero

5bsgroBo

Severe AIDS vs. non-AIDS
Moderate AIDS vs. non-AIDS
Mild AIDS vs. non-AIDS

IDU vs. non-IDU

2012 vs. 2017

2013 vs. 2017

2014 vs. 2017

2015 vs. 2017

2016 vs. 2017

Hospitalized <3m of HIV diagnosis
No prior history of ART

HCV RNA+ vs. HCV RNA-

HCV RNA unknown vs. HCV RNA-
CD4<50 vs. 200+

CD4 50-100 vs. 200+

CD4 100-200 vs. 200+

CD4 unknown vs. 200+

VL >200 vs. <200

VL unknown vs. <200

OR (95% Cl, p value)
2.81(1.10-7.15, 0.03)
0.99 (0.56-1.74, 0.97)
0.94 (0.62-1.44, 0.79)
0.56 (0.36-0.86, 0.008)
1.47 (0.73-2.97, 0.28)
2.63 (1.36-5.09, 0.004)
1.59 (0.81-3.12, 0.18)
2.05 (1.08-3.89, 0.03)
1.88 (1.00-3.53, 0.05)
2,95 (1.96-4.44, <0.0001)
8.82 (4.63-16.79, <0.0001)
0.73 (0.44-1.19, 0.21)
4.53 (2.61-7.84, <0.0001)
4.34 (2.52-7.47, <0.0001)
2.37 (1.27-4.42, 0.007)
1.47 (0.77-2.77, 0.24)
2.76 (0.86-8.86, 0.09)
1.28 (0.81-2.01, 0.30)
3.17 (1.42-7.05, 0.005)

*Model was adjusted for age, gender, length of stay, number of hospitalizations, previous history of AIDS, HBV co-infection, known comorbidities

bgbloGomMo  sboewobom, MMIgwog godmOopbogs  9®s  FoElL  SLmEoMYdIME
3b30GO0BH3090L, 8d0dg JoEL SLMEFOMIPOMEO O535IOJO0 V53530060 9dMWO 0YM
103300 MdOL oo FsB396909w ™Mb, Lydmscm (aOR 3.27, 95% CI: 1.23-8.72, p=0.02)
o dbdmd (aOR 4.06, 95% CI: 1.60-10.35, p=0.003) Gol sLMEFOMIOIM ©I93500J0JOND

39056M9000m.

5353900000  565¢00B0  BoBoMs, Goms 93985900065 sbmEosgos  0bgdigom®o
65630303900l 3mbdo®mgdslis o 1L0330EMdOL d5h3969dw0l 9306 9dsL FmMOb.
LEAHOIGHOBOEOMIOM0  BsEoDolsll  36003bgmgzbs  FgBHo 9GS 0bgdzom®o
656303039006 dmIbTsmgdgo 0gm  3mb30GOw0HgdMWwo 503 ©ORBMLEGH0MGO0I6
306390 3 ®30L 4963530 Mdsd0, 30LsE SBY39 909b0dbgdMm©s CD4 0dg sdL HoEbgo <
100 «x®/333; 56> 0bgdsom®o boszm@olzgool dmdbdstgdgmo 39.0% vs  25.8%
06994309600 656 30mEGH03900L dmdbIsMgdgero (p<0.0001). sbgzg MIgEHgbmds 0bgdio®o
65630303900l 3mdbocgdgdols 503 069399305 0sabMLEH0MgdME 3Jmbosm 33wg30L
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396M0msdg (2012 fersdg) (39.9% vs. 24.4%, p<0.0001) s sbY3g “9IMOZEIGLMDS
30b30GHOW0HGOIM 0gm 565 JoL SLME0MYOIMWO 9350 JOGd0m (57.9% vs. 51.9%,
p=0.007).

3obboggs

306390 S0IMBO3W o 93MMm30L Mga0mbdo, B39bl dogem dmbs dglfogws gHomob
dbcm03, Lodsermgzgumdo Lobgwdfonm MMMl BoMrwgddo, 503 0683030609dMWwo
3530963900l 3mbi3do@swobsiool 8sB39690gdo s 39gbabaogdo, s dgmégl dbGog,
503/doboL  MYRIMOIMEO  ©[glYdMEgdsdo, 03  0bxBoEOMYOMEO  3530963JO0L
3b30GOW0BO300L  0BYHYd0 s odmbsgergdo. B3z96ds 3309358  9B396s, G™I
LogoOM39e ™0, 5MH3 MYM3300L 16039MOBMEOTs bgedobsi3mamMdsd 3609369 m3bs
39583065 503/80LOL dJmbg 3530963HQOOL  535Mds > LO3IZOWMDdS, MI3> 503
06939J305/80b0o 33es3 MBGds 3mL30GHIW0DsE00Ls S 330G IO L033EOWMdOL
do6H0m5© J0HYHs. g 356513690 2ob30OMIYGOME0S 330560 OsRBMLEHOZOL Fo®owo
95639690om.

30L30@90Bo3Eool Johgzgbgdergdo dgg3ebios 01/01/2014 - 31/12/2017 3gHom@do s
90335 503/d0LOL FoMM30L LobgEdFozm 3MMYMHTOL BoMRWGdT0 3MB30EHIWODsEOOL
gz9es d90mbgg3s, MHMIgdoE 2obbmmEogws 503/dobol byM3zoLgdol dodfmgdg
3006039080 mmdoErolido, JMmsolido, 85009dls s HBYyLO0Jo.

33w935do  Bobggbgdos,  Mmd  2014-2017 Hergddo  Lodo®onggwrml  dslidEHedoo
3b30GHOWOBOMYGOME  353096BHMS  SOLBMWNEHMMO  MoEbzol doGHgool dombgszsw,
3b30Gow0bBs3zool  LobdoMg  fgwofodo  Fgdmbggzoms 100 353096@Bg
3905562560089300 860d369gem3bs J830MmEs. 3ML30EHIW0DsEool dsbggbgdgero 2014
09l 100 3530963 B9 9990039609 18.61 s 2017 gl d9di306s 13.93 90mnbggzsdg 100
353096 D9 (p <0.0001). 350lsbobm 300905 890603693mes 2015 (erosb.

32



3b30GO0HYOMWo 3530963930l 60%-0l 3ML30E)>WoBEO0L F0BYHBO 0gm 615 JoEL
SLEEOMYIMO 93500BS. sOLYOMEO 3HYbYbE0s 90dRbgm©s Jngwo 330603900l
39600m©do 5 3500 BEASGOLEHOIMMO  Bo®IMbMdom  2odMmoMBIM®S  Y39ws
399bsmMmo  ferobomgol (p<0.0001).  Fgobodbgdms  3gdol  FH9bgb0s,91939
MmamO3 dol oby M5 FoElL  SLM30MGOI  3MmL3OFICODIFO0LIL. 965  FoEL
SbeMEoMgdwo  3mb3o@swobsgos 2014 (gl d95096s 10.75 89dobggzsl 100
353096 B9 fowofodo, bmerm 2017 (gl 8.45 d900nbggazsl 100 353096GHBg Hgarofodo
(p=0.004). 8oL sbmE0Mgdwo 3Mmb30EwoBsEo0l G9dmbggzsdos 2014 Fgwl ogm 7.87
d90mbg935 100 3530963 B9 Hgarofodo, beargom 2017 fgel 5.39 898mbgg3s 100 353096@ By

foeofodo (p<0.0001).

abasgLo 39bgbE0s sMhgMowos bgs 439969ddog, Losg L3V B39bo J399boLs dMEM
Pargdols  856doeBg  smfgowos,  OmamM3 03  0680E0MgdMYw 35309639000
3b30GHOWO0BHEFO0L  X9TMMO©O  M3MEIbMdOL, olg domdo  Jol  SLMEOMYdIMWO
30L30E 90300l MoMmEYbmdol 99330690 (Rein et al., 2021; Seng et al., 2018).

Lobgdfozm  3MM0aGmsdol  BoMawgddo,  LodsGomzguwrmdo,  33eg30L  39MHomedo
3b30GOW0HYOMW 503 06530E0MGOME 353096GHMs 4,2 % dm33s. 2014 Hgwls Im33s
353096¢ s 5.4%, 2015 gl - 4.8%, Mol 90ymIs3 ©sx0JuLoMmES L033EOEMdOL
3600836903560, LGOEHOLEH03YMs© LEOFIMEM Fqd306905 s 2017 gl 95003960 3.1%
(p=0.03).

563 0096M5300L 69350 3609369 m3zbo T9odzocs AbmBEromdo s s JmMob
BodoMm3ggenmdo 503 06399305/doLom 5350MdS s BOJZOEMBS. SGBYOME 330093580
Qb 0350bsBRobmEss  HomBmygbowo.  d9930MH©s  3mb30EOoBsgool  Lobdoty
Dogwofodo  Fgdmbgggzoms 100 3530963y 39000563960089000,  OHMIGEMob
3b30GOw0Bs3ool  dgBo oo ImEoms My Jol  SLmEoMgdme  JobyHYy.
96039369cmgbo 99930605  3mb3oGswobszool mML  033EOWMds, M3 YWROM
35¢bsBobms 2015-17 Hergddo, GoEg OE S¢dSMMIO® 3530060 9ds 2015 ferosb

39993296065 Y390l 3OMEHMIMEOL IbgMHA3L.
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Lobgdfogm 3MHmaMsdol gsmyegddo s03/doLol  MRgMe®  ©HglgdErgdsdo
2012-2017 §egd0ol 3960030 dgx3580s 3mb30Eo0Bo300l JoBgHYd0 s odmbogegdo.
503 m9Ms300L  bgedobszmdmdol  Bmbbg  F9gdzoms  s03  SbMEOMYIMWO
30L30@90bsgool JoByHgd0, MMIEs MIMBEGHOMEM 503 0b6g3gdE0s (sdseo CD 4 s
5M5L¥3MHLOMYOMWO 30MMBEO IGHZ0MMZS) FoMTMIEYIBL JoMOMsE MOL3 BoJEHMML
(Bellino et al., 2019; Berry, Fleishman, Moore, Gebo, & Network, 2012; Crum-Cianflone et al.,
2010; Hontelez, Tanser, Naidu, Pillay, & Barnighausen, 2016; Mahlab-Guri, Asher, Bezalel-
Rosenberg, Elbirt, & Sthoeger, 2017). 339300 3330580, 57% 35:3096FHgd0LS
5096086905 MTs 03MbM©IROE0GO 903 065399300l OOFBMLEHOMdOLLL (CD4 <200
wx6/30%), o3 0099093l oL  SLME0MYOMEo  3mb30GWoDI300l  Foo
0563960090 bg.  s1939 ©MTs  00MBbMEIROEOE0  Fglodwms  gobgl 9GS Job
SbME0MYIMOo 3mb30EI0Bs300l JoBgbog (Mocroft, et al., 2010).

Ubgs 93946900l BLS3LO®, Y39ewsbg BJoMmo oL SLmEoMYdMEo 3MmB30EI0BsEoOL
d0bgHgdos  GHMOYH3MwmbBo, 3693dmaEolEGMMo  3693dmbos s  3MI03GHMIMIMO
dgbobyo@o (Ford, et al., 2015). 33¢0930L BsMAgddo 39096 39mBom 496306H:Mdgdwo
30L30@90BoE0s 18,7%-056 (2012 Fgaro) d9930M©s 9,3%-3y (2017 Fgaro), oodzs 9b
56 04m B AOGOLE03MOSE LoOFIMBM F98306Mgds. gl JoB3969d9wo X ©Yds 0d Jomfig390do,
MOmdgog 909603690 Lodo®mzgwmdo  GHd9m3MmBmMIb dOHIMEOL  BIGYEgdTo,
4mM39Heom@s© 95350Md0L 9%-00 99d306m9dsdo (World Health Ogranization, 2020).
B396L 330093590 399963290 Do0 4963000930 1L0IZEO0WMds (12,8%) B0 0gm
300009 9l 5OFIOOO 0ym Lobeglio 3gE 996 oBol POHML s Fgoygbs 24,9%-1 (Ford
et al,, 2016). gl @9b6lbgs39ds TglodErms sblbowro ogml GBI 3MMDOL JosOM30L
39990%M09LgdLMSD,  sbg3g  FoOETIME3MWMOO  EORBMUEOIMMO  Fgomol,
GeneXpert-oll goMonm bgedobsi3mdmdsbomsb,  sbowo LgMz0L9d0l sbge35Lmsb,
MHMaMO035 9900359963 900L  dofimgds.  sbgzg, sbosewo MDR-TB  939960bsermdol
9:109900L bgedobsH3MIMBST gosrIx MdIBS 93500 JOOL Zodmbogzergdo (0gsjoobo
Logdo@mggermdo 999dm30s 2011 §erosb s dolo bgardolsfzmdmds goobstos 2014
fPeosb MSF, USAID s Janssen bgerdgfymdoms s obdsdgdom) (Kempker et al., 2019;
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Kiria, Avaliani, & Mikiashvili, 2016; WHO Regional Office for Europe, 2019). sbiggg MDR-TB
9Jmbg 3530963700  3mL3oGI0BIOME  0943bgb o  33MOB MOl  Qo0Mm©bIb
139(30000HgOME IO GdgdTo, MHMIgoE  FoMTMoyIbl  ITIMY30YdJ
0bLGHOEMEOSL s 503 06x80E0MIOME0 3530963900, GMIWGIBSE FIIMGH™MZL 96/o
d90y30@9b  939MbsEMds, MY IMMEs©  dmfaEads  X9boE30L  LsdoboliEG®mml
X96IOMgWMmdol  9MH05b  LsobBm®Isgom  LolEGHgdsdo,  MHMIJoE  ?930LMBZ9©
539300609090y bLozzowol  gMmgbmwo  MHgguBHO0EB.  gmgzgwozg  Hgdmm
5060360l 99Mm, B53c0gdLOZIMOMM, 50T 353egbs dmgbobs B39 Imbs39dgdby.

33w930L 39Momdo 36939m3EolEwemo 36930mbooms s 3M03GHM™3m3wo d960byo@oom
9356003006035 56 893300, 53 3093 9JOMbIE J0MOMGIL 430560 OsRbMLE 0L
33 gdols o FLob  SLmE30MHGdME  Boeoer  B03IZEOEMBLL  LadoBmzgwmdo
(Chkhartishvili, et al., 2016).

439wsBg 95050 1033OMMds S0HgMow odbs 36930mi3oLEGWGmO 365930mbool MU
(26,7%), o3  @oblogmmMgdom  Bogobgodms  LodoBmggwmdo  sG3  09cMs300l
m60396LsEMM0  bgEdolszmdmdoly s 3M-GM0dMBsBMEom  3OHMTBOWsEH030L
53mbby. 9500 F99mogwgdol §39969030 5853MMNIMOE SOfgM0E0s 10330 MdOL
999306905 (Kim et al., 2013; Morris, et al., 2003; Walzer et al., 2008), bogom ©sdso ©d
Lodmom 89dmbogegdol ddmbyg 439969000 dmem {engddo sefigMowos Lo3gzoEwMdoL
domoeno 353969090, HMIgeog dgeygmdl 17,3%-sb 31,5%-09 (Chiliza, Du Toit, &
Wasserman, 2018; Wasserman, Engel, Griesel, & Mendelson, 2016; Wu et al., 2019). Bggbo
33w930L BsMRqddo godmzagboo 36930m3oLEYIMH0 36930mboom 9b30MHMdYdMWwO
35050 1OIZOMDS 2oblibzs3gds Lbgs J3ggbols IMbsEgdqdoLD, Mo FoMdmawyqbl
159353 M 565EPOBOL Bogobls, s FmEMOL 0bEHIBLOM gobymzogdsdo d39MHBIMdS o
530 3H3900L bgemgbm® 3963)0wo3E0sL, 3MHMBowsdEH03MM0 83MMbIEMdOL 59mygbgds.
330560 259m3e069d0l 499m FJNZoWYMMHIMIOL ©sa3056900L oM., Tglodwgdgeos
36930m30LGHWM0 36930mbool oMo 353096EL Jmbms bbgs 9650sbmlEG0MmgdMwo
Q993900909, F9R90MOQ  GH¥OINZNMDO, odd3 o308 FBOMO3 0dmbos  doge9bs
3000b5350Bg (Chiliza, et al., 2018).
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36033Mm3m3Mwo 3960630300  gob3oMmdIdMmo  Fo0owo  B03Z3EOWMBS  35MYOIWIS
SOP9M0w0, OMAMOE Joroeo sg3) odso  dgdmbogzergdol ddmbg J39ybgddo, od
d900mbg935d03 30 OMEs bgdolsfzmdos sdgm@gmoobo B s gwwmzo@mBobo (Quan
et al.,, 2019; Rajasingham et al., 2017). Uods@mggermdo 30 96 sGoL bgerdolsfigomdo
306390 Mool 390035996GH00 s  93MbsEMdOLM30L  godmoygbgds  dbmErm

R 30mbsHmero.

565 dol SbME0MGOIo  3MB30EIWOBIEO0L MIMOZWLMBS 353000900 0Y™M
0639943060 9396@ 96, 3693dmboolls s b3y 0683930900l Bsmzwom s 1939
30600 39353H0G0Mb. Loghomm %5980, 260 353096@0 3mLdoEswoboMgdoe 0dbs
03000l 953500900l 59dMm, MHMIGEMHReD 90% FoOLbyedo 96 sGLYdME dmdgbEHdo
0bgo3omgdmwo ogm HCV o0bggdzoom. 565 ol sbmEo®mgdmemo o33@owmmdol
o050 Lobdomg 49b6306HMdYdMO 0ym 30deoL v)385MHOLMBdOM s 8950ygbs 16.7%.
B99m0o 339 04™ 5060860, HMI 89930605 03000l 5935 JO0M Q5630MHMBYOWMWO
boggommds  HIV/HCV  3m-0bgoso®gdme 35309639080  HCV  096Ms305%)
<60396LsE MO0 bgedolsfigmdmdol gmbby. s1939 3m-0bxz030609dMw 3530963 gdd0
1033OEMBOL  Jopowo dsB39b9gd0gwo, FgsMgdom dmbm 0bggdiool dgdmbggzols,
396300009305 sbdbegdo JolL SLmE0MgdMe Jobybgdom (Chkhartishvili et al.,
2019).

9MGH0356M0530ds 965e0Bds 43063965, HMI L0330 MdOL Fomswo dsBz39bgdgwo
396306HMdgdos 3dodg JoElL SLMEOMIOMO 5935 JI0D 3MUB30EIODIEF0SLISD,
365 JoUL SLmE0MIOE0 S 1939 AdYJo s Ladmsem Loddodol JoEL SLMEOMYdME
90b9)bom  3mL30EI0BE0LMIB TgsMgdom. sbigzg Lbgs RBodEHm®gdo, MMITdos
SLEMEOMYIMWos  10330EMdOL  Fomoo  F9B396909w b,  HoMTMoAIbL  az30560
0536mbEH035L, 3o FmMob bobdmzwg 39M0m®L 503 068393001 OOYBMLEBHOMYGOSLS o
30b30EO0BE0sL FmMoL, sdsr CD4  wodxmEo@ ool sdLMEMEHWE Gosbgl o
3030@90b53059Y 903 MYM6305DY 56 Yymabs. M3bMdO 503 30O IGHIZOMMIS
5 HCV 663 bo@nmlo 3m303)000Bs300L,mb, sliggg sbmEo®gdwwos 0330w MmdsLmsb,
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o3 930Uz Fglodems FoMTMoAIbEIL SOOI SO0 TJNZY)HJMOOL,
d90939®0Ls @5 9396R3L,  bmwm 93500l 3OMYMHgLoGMGOoL  Fgdmd
99035¢gMHgmdsBY  dMMBIIOL  9M930MHI30M  FoM3gOl.  TgI350YgOHINMIOED
5356335 oMo abl  Logmggwmom  3OMdEgdsl  dogeml  dbmgeromdo,
396LO3MMMGdoM 3o 50IMLEZEgm 930Mm3sdo (Mocroft et al., 2008). ULsdoOnggermdo
36MyM5dmo  9mbs3gdgdom 963  3MMAM0IL  Ym3gmHon©mo 035603905
3530963900 1,5%, bmgom sGLYdMe 33093590 28 (2,5%) 353096 ©0s3bmbEH0Mgdo
Jmbs 03 0bxgdgos >1 Hgarbg dg@o O™ol dsbdobg s 3Mmb3oEowoBsE0sd©Y
3950 sOEgMM 30003 BY 56 459mEbsIdMES.

L506EIOILMS, BMI 069d309M0 b3 EH03900L FMbIscgds Fo®dMoygbl Lozgzwowmdol
@505 MHoL3L  5M5IMTbTsMYOE 35309636 FgsMYBOm. BMAMEOE T9IJOOL
365¢00Bds 23963965, 5M5069d30M0 b6 3MGH03900L dMIBTM9d9ddo oo bsfiowo,
3b30GHOWOBOMYGPOMEO  0ym  MBOM OIS  03bmEgBoEoGHO®m, 503  0bxgd300lL
©0536MbEH0MY00s6 bobdm3wg mMTo. Mg Jlodwrms 2o6306MHMdgdMwo ogm IDU
390056MBgb0l 9539dBHom, olobo 503 F9M350YgMOIMBSDY 039MmBIOM©bIE bsba®Imogz0
@MMoL dsbdobg s 33¢930L 39MH0Mm©A0 Fom0 F0FsMMNZ3056MdOL oBgbo Bogergds
0y 8d039 55350093900 S JOMOMIIP 0Y™ 565 JoEL SLMEFOMGOENO.

3309356 Jmbs 256M39Mw0 99D03900. 300390, 330093590 56 0gm BSGIOH)O 0L 503
068303009090 3530963900, GMIWd0E 5309639 3Mb30EO0BYdM 0g3bgb Lbgs
3006039080 560506039J3009M0 ©55350090900m. 2014-2017 (ergddo 3mbdo@oswoBsiool
95639690930l sb5e0Bo  sxxMdbadMEo ogm XsIMG Fmbozdgdbg @O 9O oym
bgdobsfizmdo 3mb3dodswobsEool 0bozoIsEIHo dobybBgdo.

9969, 3b30GO0BE00L JoBYHYOOL s 49FMLIZEgdOL sbseroBo 9L MEo oym
96  LY3MObswm  3IbGHMom. ol ogm ghm  3IBGHOTo  FobbmGE0gwgdo
9GHOML39JGHOMo 3M3MOGHMEo 33¢93s. 2012-2017 Hergddo LodsGmggarmlb dobol
Lobgwdfoxzm 3OHMYMIT0L BsMRWIdTo 3mb30EIW0DYdIMw oym 3527 353096@0, dom
dmmob 2085 (59,1%) dmomogls IDACIRC, bmwmm @sdBgbowo 41,9% gosbsfoes
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M930mbsm® (396¢®9dd0. Lbgs 99DL©39dL Mog d99bgds, IDACIRC §o6dmoaqbl
9399460l G9xzgMsMEO  Bso35AYMBML, Lol  0o3bYdS  J399bols  FoBPEHSdO
39bL53MPMHgd0m dd0dg o oMW GOm0 T9dmnb393700. 1939 FdM35¢oLfobYOrE
mBbs 0gmb ob, M@ Jgbodgrms Bofigols IDACIRC  3mb3o@owoHgdmwo 3530963900,
3900mddo  LsFoMmMmgdolvdgd® gosyzsboer 0dbgb Lbgs 3e0bozsdo 83Mbsermdols
3oLORMIYGO5. 51939 0779 353096FL gLsFoMmgds 8(3539, FOWIMPIOIE0 3MIMdEYIOL
3909m 89035ty Mgmds (3939  JOOMOROMO,  J9OHOMEMAOMGO  ©s  Lbgo
3900 90900), FgbodgdgE0s 193009639 3MmL30EHIW0DYIMWo ymiowoyzbgb Lbgs
3MMB0Mem 30006039000. bgoglo 99dmbzg39gdo 96 M0l sbsbwmeo B3z9bl 3393530,
05658 bs 500b0dBML, MHMA goglio d9mbzg3gdo FoMdmoaqbl 3mbdodswoBsio0l
dbmem@ dgo6g bofol. slg39 om3zscobfjobgdmo mbs ogml ol, Gmd JoLol
Bobgdfogm 3MMmGm3s SHMME309wgdl MBRLM 5TdMYWHEMOOME FJINIoWYMOGMISL s
dob 5 965 oL SLMEFOMYPIME 5350 JOMS BMbOEMMOBAL (HMymGOEss Lodlogby,
39M0M353MMIO  89390J0JO0 o 50.), Go3 mogol  dbMog  odMmMOibIgL
355 F0MM 30B30EOO0DBOFOSL.

dol SLMEOMYIMWO 53500930 (oMM YIBL 3ML30EOW0Bs3o0l 360d3bgemags6
Bofol. ©s53500900L 30560 998m3wWgbs @ s 0dMbmEgnosodo HoMdmsagbl
10330 MBOL JOMOMOE F0BYBL 3ML30EIOBYOME 3530963 gdd0. 503 0bxgjzool
56990 0536MLEH030L godmbifcm®gds Homdmoygbl J3539mbgl s03 SbmEoMgdIEo
53500Md0LS s 10330 MOl G98306M9d5T0.

51336900 s My3magbosgogdo

BodoMm3gemdo 503 06530306090 35:309DEH 0 839MHbsEMdS s Fmzws beM30gwgds
Lobgwdfoxzm MMMl BoMywgddo. 3wobozmemo LgMzoLydol  dofimads bgds
dogo 439960l doBTEH9d0m B3gE0soBIONIE (3963M9dT0, MMM 580VISEGHMMOIE
obg 3mb30@sE Lgd@™MEMTo. yzgws gb 396GHMO SHMME0gYIL Moz30L IMALEBLIMHYISL

w3olim.  9OLYOME 39639030 bm®mE09Wgds 503 06939J305/80LOL OsABMLE03,
353096¢ ™o 93MMbsEMds s dMzs. MMam®3 B396ds 33109358 9B396s, SMLYdIMO
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9mE9o  989JGHWMM0s ©S  YOOHMB3gymal  353096GH0L  3wobozmé  LgM3zolgddo
BoODMEMdsL, o3 soLobs dmerm (argddo  3mb3o@swoBgdme 35309639080 o3
SbME0MYYWo 3mB30EI0DsE00LS S 1O3IZOMdOL F9d3060M9d5T0.

31939  299m3w0bs 29633990 65300Mm356999003, OMIJms  2ooFMs  F9Bo©
96003690 ™35600 @5 8mIszsdo MBEOMB3gEgmRl  LYMH30L9dOL BLOYIEYMAL, o
39009 x Md9gLYBL 503 FoELOL MMM 583 gbsLy s F379MBsEMdOL s BEMMB30L
L9O30Ldo BIOMISL.

©s3336900:

©slizgbs 1. dombgogo@  0dols, MHMI  9M3  0gM300L  MbogzgOLLEME@Ds
b9 doLs{30MIMd3 J39949b6580 36083bgemzbo 89593065 503 SLMEFOMIOMEO 535MDS
5 B033wOMds, XIJOXIJOMd0m F50b3 ©OEOs oL SLMEOMIOMEo 103IZOEMBOL

fowro.
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Causes and outcomes of hospitalizations among people living with HIV in Georgia 2012-2017

Introduction

The HIV / AIDS epidemic remains a dynamic, growing epidemic and one of the major global
health challenges. According to the United Nations AIDS Program (UNAIDS), in the end of
2020 37.6 million people were living with HIV worldwide. Including 1.5 million newly
infected persons. Nowadays high rates of infection come from low- and middle-income
countries and despite the progress, HIV/AIDS morbidity still remains high all around the
world.

The introduction of highly active antiretroviral therapy (ART), dramatically reduced AIDS-
related morbidity, mortality and improved life expectancy among people living with HIV
(PLWH). Improvements in access to ART in high-income countries reduced overall
hospitalization rates among PLWH, with significant decreases in AIDS-related admissions.
Little is known about causes of hospitalization among PLWH in Eastern Europe — the region
with continuously increasing new infections and AIDS deaths.

The first case of HIV in Georgia was diagnosed in 1989 and the number of new diagnoses has
been slowly but steadily increasing annually with a cumulative 8 598 cases of HIV reported in
the country by the end of 2020. 4,441 patients developed AIDS and 1781 died.

The way of taransmision nearly half (49.2%) of the total reported cases of HIV/AIDS in Georgia
was through heterosexual contacts, followed by injection drug use (IDU) (36.3%), male-to-
male sex (12.2%), mother-to-child 1.3%, bood infusion 0.5% and unknown 0.6%. 20.7% of
patients have died in Georgia since 1989.

Since 2004, through the support of the Global Fund to Fight AIDS, Tuberculosis and Malaria,

Georgia ensured universal access to ART translating into significant reduction in mortality and

52



morbidity among PLWH. In 2015 Georgia implemented treat all policy offering ART to all
PLWH regardless of immune status and/or disease stage. However, late HIV diagnosis remains
a significant challenge with more than half of newly diagnosed PLWH presenting late to care
(CD4 count <350 cells/mm3 and/or AIDS).

We conducted retrospective analysis to describe trends in causes and outcomes of

hospitalization among PLWH receiving care in Georgia’s referral institution for HIV.

Materials and methods

The aim of the study is to evaluate the causes and outcomes of hospitalization of patients
hospitalized with HIV/AIDS in Georgia. Identify gaps and measures need to improve this
model.

In addition causing of hospitalization the following information was extracted for each
hospitalization case: demographic characteristics, history of AIDS diagnosis, history of ART,
CD4 cell count and HIV viral load measurements at the time of diagnosis and hospitalization,
co-infection with viral hepatitis, and presence of other co-morbid conditions.

To achieve this goal, the following tasks were set:

1. Identify hospitalization rates and trends within the state HIV/AIDS management program
in Georgia: 2014-2017.

2. Causes and outcomes of hospitalizations among people living with HIV in Georgia’s referral
institutions within the national AIDS treatment program 2012-2017.

The introduction of highly active antiretroviral therapy has significantly reduced HIV / AIDS
morbidity and mortality worldwide, which is well studied and described in high-income
countries (Western Europe, USA, etc.) Little is known about the causes and outcomes of

hospitalization of HIV-infected patients in Eastern Europe region.
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The region, where there is still a growing trend of new cases of HIV infection and AIDS-related

morbidity and mortality, that is a significant problem.

Study was conducted at the Infectious Diseases, AIDS and Clinical Immunology Research
Center (IDACIRC), Georgia’s referral institution for HIV diagnosis, treatment and care. Which
is the base of the Department of Infectious Diseases of the Faculty of Medicine of Ivane

Javakhishvili Tbilisi State University.

The study has retrospective cohort design and includes all the adult (age >18 years) hospitalized
in inpatient department. Hospitalization was defined as at least 24 hours admission to an

inpatient department.

Study 1. Hospitalization rates were assessed from January 1, 2014 to December 31, 2017 and
included all cases hospitalized under the State HIV/AIDS treatment Program, which were
performed in HIV/AIDS service clinics throughout Georgia (Tbilisi, Kutaisi, Batumi and
Zugdidi)

Study 2. Causes and outcomes of hospitalization were assessed from January 1, 2012 to
December 31, 2017 and included hospitalization at the Centerof Infectious Diseases, AIDS and

Clinical Immunology under the HIV/AIDS state treatment Program.

Information was abstracted:

1. From each HIV/AIDS clinical service provider (Tbilisi, Batumi, zugdidi, Kutaisi).
Information on hospitalization and death rates was requested and the data obtained were
compared with program reports.

2. Data on hospitalizations were abstracted from inpatient medical charts.
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3. From the National HIV/AIDS Database, an information technology-based information
system. The database includes comprehensive information of all HIV/AIDS patients identified
in Georgia, including demographic, epidemiological, clinical and laboratory data.

4. Hospitalization was defined as at least 24 hours admission to an inpatient department. For
patients with multiple hospitalizations, each admission was evaluated separately. Based on
discharge summary, the cause of hospitalization was categorized as either an AIDS-defining or
a non-AIDS defining condition. AIDS-defining conditions included those from the clinical
U.S. CDC classification system, as well as Hodgkin’s lymphoma and non-Hodgkin’s lymphoma
of all cell types, and visceral leishmaniasis, that were included in the cause of death in HIV

(CoDe) protocol.

5. AIDS admissions were split into three severity groups: 1) severe AIDS (AIDS-associated
lymphomas and progressive multifocal leukoencephalopathy); 2) moderate AIDS
(cryptococcosis, cerebral toxoplasmosis, AIDS dementia complex, disseminated
Mycobacterium avium complex, and rare AIDS events); and 3) mild AIDS (all remaining AIDS

defining conditions).

6. All other causes were defined as non-AIDS defining and were further categorized based on

an organ and disease system coding scheme (ICD 10).

7. Causes of hospitalizations with less than 1% frequency were grouped in one category “other”

under both AIDS-defining and non-AIDS defining causes.
7. Death was the primary outcome of interest, defined as event occurring during

hospitalization at the IDACIRC or within 2 weeks from discharge or transfer to other hospital.

Mortality, defined as number of death events divided by the number hospitalizations, was
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calculated for individual causes of hospitalization. AIDS defining cause of death was

categorised within CoDe protocol

Statistics

Study 1. Rates of hospitalization (per 100 person-years of follow-up with respective 95%
confidence intervals [CI]) were calculated for each calendar year as number of hospitalizations
divided by the total person-years of follow-up (PYFU) contributed to the calendar year by all
HIV patients known to be diagnosed in the country. Pearson’s chi square or Fisher’s exact
tests were used for bivariate comparisons and Cochran—Armitage test was used for trend. P

values <0.05 were defined as statistically significant.

Study 2. Trends in causes of hospitalizations and mortality were tested using test for trend
adjusted for within patient correlation, number of hospitalizations and time between HIV
diagnosis and hospitalization. Multivariate logistic regression analysis was used to identify
factors associated with mortality. Regression analysis included all hospital admissions and
repeated hospitalizations were adjusted for within patient correlations with robust standard
errors. A variable selection strategy was used to build the final multivariate logistic regression
models. Variables are retained in the model, if p<0.10. Age and gender were included in the
final model by default regardless of p value. Confounding was assessed as 20% change in
parameter estimates. Interactions between AIDS/Non-AIDS admissions with number of
hospitalizations and time since HIV diagnosis were assessed. A p value <0.05 was considered
statistically significant. All statistical analyses were carried out using SAS statistical software

(SAS Institute Inc., Cary, North Carolina, USA).

56



Results

Study 1. In our retrospective cohort study, during the period 2014-2017, we included all the
patients who staid in an inpatient department at least 24 hours, with a total number 2852. All
patients were hospitalized at the specialized AIDS Centers according to the national AIDS
treatment program. During the study period, there was an increase in the number of
hospitalizations (2014 - 634, 2015 - 722, 2016 - 746 and 2017 - 750), although the incidence of
hospitalization decreased significantly per 100 PYFU, namely in 2014 from 18.61 cases per 100
PYFU (95% CI: 17.19-20) decreased to 13.93 cases per 100 PYFU in 2017 (95% CI: 12.95-14.06)
(p <0.0001). The analysis of the individual calendar year showed that the incidence of
hospitalization started to decrease in 2015 and significant changes were observed in each
calendar year (p = 0.80 2014 vs. 2015, p = 0.02 2015 vs. 2016 and p = 0.003 2016 vs. 2017).
More patients were hospitalized because of non-AIDS defining diseases (n=1711) than AIDS-
defining causes (n=1141). Rates of hospitalizations due to non-AIDS defining diseases
remained higher throughout the study period (p<0.0001 for all calendar years).

Non-AIDS defining hospitalizations declined from 10.75 per 100 PYFU (95% CI: 9.67-11.91)
in 2014 to 8.54 per 100 PYFU (95% CI: 7.78-9.36) in 2017 (p for trend 0.004). However, there
was no difference after excluding 2017 (p=0.79). AIDS-related hospitalizations declined from
7.87 per 100 PYFU (95% CI: 6.95-8.87) in 2014 to 5.39 per 100 PYFU (95% CI: 4.78-6.04) in
2017 (p for trend <0.0001).

A total of 119 patients died during hospital admission 34 in 2014 (lethality 5.4%), 35 in 2015
(lethality 4.8%), 27 in 2016 (lethality 3.6%) and 23 in 2017 (3.1%). There was statistically
significant difference in lethality between 2015 and 2017 (5.4% vs. 3.1%, p=0.03), but the test

for trend did not show statistical significance (p=0.11).
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Study 2. A total of 2085 hospitalizations among 1123 PLWH were registered at the IDACIRC
in the period of 2012-2017. Patient characteristics at the first hospitalization: the median age
was 42 (interquartile rage [IQR]: 36-38) and the majority were men 860 (76.7%). The main
mode of HIV transmission was injection drug use (IDU) 566 (50.4%), only 59 (5.3%) patients
were reported as men who have sex with men (MSM). More than half of patients (51.9%) were
anti-HCV positive, 57.6% had a history of AIDS diagnosis and 37.1% had received ART prior
to hospitalization. Majority of patients were admitted with low CD4 count — median 108 (IQR:
30-260) cells/mm3 with 65.1% being hospitalized with CD4 count <200 cells/mm3. Of note,
641 (57.1%) of participants already had advanced HIV disease (count <200 cells/mm3) at the

time of HIV diagnosis.

Among 1123 PLWH included in the analysis 67.9% were diagnosed with HIV during 2012-
2017 and 51.9% were hospitalized within the first 3 months after diagnosing HIV. Percentage
of patients hospitalized within 3 months of diagnosis increased from 42.9% in 2012 to 61.4%
in 2015 and then decreased to 51.1% in 2017 (p=0.02). AIDS admissions within 3 months of
diagnosis did not significantly change over time (68.7% in 2012, 69.4% in 2015, 66.7% in 2017,
p=0.21), while there was significant variation in non-AIDS admissions (27.8% in 2012, 52.7%
in 2015, 39.4% in 2017, p=0.02). Among 1123 patients, 700 (62.3%) were hospitalized only

once during the study period, 18.5% had 2 admissions, 19.1% had 3 or more admissions.

Patients admitted with non-AIDS defining illness were more likely to be IDU, co-infected
with HCV, and had higher median CD4 cell count at diagnosis and longer median time from

HIV diagnosis to hospitalization.

Overall, 931 hospitalizations (44.7%) were due to AIDS-defining conditions, while 1154
(55.4%) were due to non-AIDS defining conditions. The most common AIDS-defining

illnesses were tuberculosis (TB) 267 (12.8% of all hospitalizations), Pneumocystis Jirovecii
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pneumonia (PCP) 116 (5.6%), cryptococcal meningitis (CM) 116 (5.6%) and recurrent
pneumonia 91 (4.4%). Main reasons for non-AIDS-defining hospitalizations were pneumonia
327 (15.7%), infectious causes except pneumonia 281 (13.5%), cirrhosis 136 (6.5%) and the end
stage liver diseases (ESLD) 124 (6.0%).

The proportion with hospitalizations due to AIDS defining illnesses decreased from 50.3% in
2012 to 41.6% in 2017, with corresponding increases in the proportion of non-AIDS defining
hospitalizations - from 49.7% in 2012 to 58.4% in 2017, but adjusted test for trend did not
show statistically significant changes (p=0.16). In further analysis, restricted to patients
hospitalized within 3 months of HIV diagnosis, AIDS admissions accounted for 67.0%, 58.6%
and 56.2% in 2012, 2015, and 2017, respectively) and non-AIDS admissions for 33.0%, 41.4%
and 43.8% (p=0.15).

Summarizing frequency of comorbidities among hospitalized patients. Overall, 46.5% of
patients had no comorbidities, 41.4% only 1 and 12.0% - 2 and more. Patents with AIDS-
defining conditions had much more comorbidities compare to non-AIDS, 61.7% vs. 46.9%

with at least one comorbidity (p value <0.0001).

One hundred sixty-seven (8.0%) hospitalized patients died at hospital or within 14 days after
their discharge. Higher mortality was observed following AIDS admissions 11.5% (107/931)
vs. 5.2% (60/1154), p<0.0001. Between 2012 and 2017 overall mortality decreased from 9.0%
to 4.5% (adjusted p for trend 0.18). No statistically significant changes were observed in cause-
specific mortality: deaths following AIDS admissions decreased from 13.9% in 2012 t0 5.1% in
2017 (adjusted p for trend 0.09); deaths following non-AIDS admissions remained similar 4.0%
in 2012 and 4.1% in 2017 (adjusted p for trend 0.66).
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Of 107 fatal cases following AIDS admission, 95 (88.8%) persons had CD4 count < 200
cells/mm3 at the time of hospitalization and 68 (63.6%) were hospitalized within 3 months of
HIV diagnosis. High mortality was observed in patients hospitalized with PCP (26.7%
[31/116], cryptococcal meningitis (19.8% [23/116], and cerebral toxoplasmosis (17.1% [7/41]).
Among deceased persons with PCP, 64.5% had CD4 count < 50 cells/mm3 at the time of
hospitalization and 77.4% of these were hospitalized within 3 months of HIV diagnosis.
Corresponding numbers were similar for fatal cases of cryptococcal meningitis (78.3% and

69.6%, respectively), and cerebral toxoplasmosis (57.1% and 85.7%).

Of 60 fatal cases following non-AIDS admission, 42 (70%) had CD4 count < 200 cells/mm3 at
the time of hospitalization and 28/42 (70.0%) were hospitalized within 3 months of HIV
diagnosis. The highest mortality was observed in patients hospitalized due to ESLD (16.1%
[20/124], among the 20 deceased persons, 12 (60.0%) had CD4 count < 200 cells/mm3 at the

time of hospitalization and 35.0% (7/20) were hospitalized within 3 months of HIV diagnosis).

In multivariate model, predictors of mortality included: hospitalization due to severe AIDS
conditions (adjusted odds ratio [aOR]: 2.81, 95% confidence interval [CI]: 1.10-7.15, p=0.03),
hospitalized within 3 months of HIV diagnosis (aOR 2.95, 95% CI: 1.96-4.44, p<0.0001), no
history of ART prior to hospitalization (aOR: 8.82, 95% CI: 4.63-16.79, p<0.0001) unknown
HCV RNA status (OR 4.53, 95% CI: 2.61-7.84, p<0.0001), CD4 cell count < 50 (compared with
CD4>200, OR 4.34, 95% CI: 2.52-7.47, p<0.0001) and 50-100 (OR 2.37, 95% CI: 1.27-4.42,
p=0.007), missing HIV viral load (OR 2.86, 95% CI: 1.30-6.26, p=0.009). Compared to 2017
odds of mortality were higher for previous calendar years, reaching statistical significance for
2013, 2015 and 2016. History of IDU was significantly associated with lower odds of dying (OR
0.56, 95% CI: 0.36-0.86, p=0.008).
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In sensitivity analysis that excluded patients with non-AIDS admissions, severe AIDS
conditions remained associated with increased odds of mortality compared to both mild AIDS
conditions (aOR 4.06, 95% CI: 1.60-10.35, p=0.003) and moderate AIDS conditions (aOR 3.27,

95% CI: 1.23-8.72, p=0.02), when taking other differences between the groups into account.

Additional analyses were performed to explore association between IDU and decreased odds
of mortality. To account for potential co-linearity between IDU and HCV status as well as with
gender, we excluded the latter two variables from the model. IDU retained statistically
significant association: aOR 0.61 (0.41-0.91) without HCV status and aOR 0.66 (0.47-0.93)
without HCV status and gender. In stratified analysis significantly more non-IDUs were
hospitalized within 3 months of HIV diagnosis, who also had CD4 count <100 cells/mma3:
39.0% among non-IDUs versus 25.8% among IDUs (p<0.0001). In addition, more IDUs were
diagnosed prior to study period (before 2012) (39.9% vs. 24.4%, p<0.0001) and more non-AIDS

admissions were registered among IDUs compared to non-IDUS (57.9% vs. 51.9%, p=0.007).

Discussion

For the first time in the Eastern European region, we conducted a study on the one hand -
rates and trends of hospitalization of HIV-infected patients, under the National AIDS
Treatment programin in Georgia, and on the other hand, the causes and outcomes of
hospitalization among people living with HIV in Georgia’s referral institution. Our research
shows that in Georgia, universal access to ARV therapy has significantly reduced the morbidity
and mortality of HIV / AIDS patients, although HIV/AIDS remains a major cause of

hospitalization and in-hospital mortality. The latter is due to the high rate of late diagnosis.

Trends in hospitalizations within the national AIDS treatment program in Georgia: 2014-2017.
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Main findings in this study was that during the study period 2014-2017, despite the fact that
absolute amount of patients has increased in the study period, the rate of hospitalization
decreased from 18.61 per 100 PYFU in 2014 to 13.93 per 100 PYFU in 2017 (p for trend
<0.0001). A significant decrease has been observed since 2015, which can be related to

implementation of treat all policy in Georgia since 2015.

60% (1711) patients were hospitalized due to non-AIDS associated disease. The similar trend
was observed throughout the observation period and was statistically significant for all
calendar years (p <0.0001). There has also been a declining trend in both AIDS and non-AIDS
associated hospitalization. Non-AIDS-associated hospitalization in 2014 was 10.75 cases per
100 PYFU, and in 2017 8.45 cases per 100 PYFU (p = 0.004). In the case of AIDS-associated
hospitalization, there were 7.87 cases per 100 PYFU in 2014 and 5.39 cases per 100 PYFU in
2017 (p <0.0001).

A similar trend has been described in other countries, where in recent years our country has
seen a decline in both the total number of hospitalizations of HIV-infected patients and the
number of AIDS-related hospitalizations.Within the national AIDS treatment program 4.2%
of hospitalized HIV-infected patients died during the study period. 5.4% of patients died in
2014, 4.8% in 2015, followed by a statistically significant reduction in mortality, and in 2017

it was 3.1% (p = 0.03).

The introduction of ARV therapy has significantly reduced morbidity and mortality in HIV/
AIDS worldwide, including Georgia. Which is clearly seen in the study. Decreased
hospitalization rate per 100 PYFU, of whom more hospitalization was due to a non-AIDS-
related cause. Significantly reduced in-hospital mortality, which is more pronounced in 2015-

17, which is most likely related to the introduction of a treat all policy in Georgia since 2015.
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Causes and outcomes of hospitalizations among people living with HIV in Georgia’s referral
institution, 2012-2017.

AIDS-related hospitalizations have been declining in variety of settings with high ART
coverage, and uncontrolled HIV (low CD4 cell count and unsuppressed viral load) remain the
major risk factor for hospital admission. Over 57% of our study population had advanced
disease at the time of HIV diagnosis (CD4 count <200 cells/mm3), which explains persistently
high rates of AIDS admissions. Moreover, immune deficiency can also lead to serious non-

AIDS defining events requiring hospitalization.

Similar to other countries, the most common AIDS-related hospitalizations in our study
included TB, PCP and cryptococcal meningitis. Although not statistically significant,
proportion of TB hospitalizations in our study reduced from 18.7% in 2012 to 9.3% in 2017.
This is in line with progress Georgia has made in TB control with annual 9% decrease in
incidence. TB mortality in our study (12.8%) was lower than pooled estimate of 24.9% reported
in recent meta-analysis (20) The difference can be attributed to improvements in TB care,
including wider availability of rapid molecular diagnostics using GeneXpert, implementation
of new service delivery models using mobile technologies and introduction of all oral MDR-
TB treatment regimens that significantly improve disease outcomes (Bedaquiline in Georgia
has been available for compassionate use since 2011, availability further extended in 2014
through support from MSF, USAID and Janssen). Although MDR-TB patients are hospitalized
in specialized TB facility, which is independent institution, missing or delayed death reports
are less likely to affect our results because vital status of HIV patients with missed clinical
visits/lost to follow-up is regularly verified in unified health information system of the

Ministry of Health that contains data from national death registry.

Admissions due to PCP and cryptococcal meningitis remained stable over the study period

reflecting a continued problem of late diagnosis and associated high mortality in Georgia.
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The highest mortality was document for PCP (26.7%), which is of particular concern given
the universal availability of ART and co-trimoxazole prophylaxis in Georgia. While studies
from resource-rich countries indicate decrease in mortality, studies from low- and middle-
income countries report high rates of mortality in recent years, ranging between 17.3% and
31.5%. The high mortality from PCP in our settings is beyond the scope of the present article,
but warrants further analyses, including analysis of requirement of ICU admission or
mechanical ventilation, as well as prior use of PCP prophylaxis. In addition to very late
presentation to care, it is possible that the patients who died from PCP in our study also had
other undiagnosed co-infections, particularly TB, which is known to be adversely impact the

outcome.

High mortality from cryptococcal meningitis is well documented both in resource-rich and
resource limited settings, even in patients treated with amphotericin B and flucytosine, while
in Georgia neither of recommended first-line treatment options is available and treatment is

limited to fluconazole.

Majority of non-AIDS admissions were related to infectious agents, including pneumonia and
other infections, as well as sequelae of viral hepatitis. Overall, 260 hospitalizations were due
to advanced liver disease, 90% of which could be attributed to past or current exposure to
HCV. ESLD had highest non-AIDS related mortality of 16.7%. We have previously
documented a decrease in liver-related mortality in HIV/HCV co-infected patients following
universal availability of HCV treatment, although all-cause mortality in co-infected patients

remained higher because of AIDS-related causes compared to mono infection.

Analysis of factors associated with mortality in multivariate analysis showed that severe AIDS

admissions were significantly associated with increased odds of mortality compared to non-
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AIDS admissions as well as hospitalizations due to moderate and mild AIDS conditions. Other
factors associated with higher mortality further emphasize contribution of late presentation,
including shorter period between HIV diagnosis and hospitalizations, low CD4 cell count and
no history of ART prior to hospitalization. Unknown HCV RNA status and HIV viral load at
the time hospitalization were also significantly associated with mortality, which may serve as
indirect marker of irregular care, where people are lost to follow-up and return to care when
disease progresses. Lost to follow-up is significant problem in all parts of the world, especially
in Eastern Europe, where the rates of drop-out had been shown to be at least twice as high
compared to other parts of Europe. Programmatic data from Georgian ART program shows
that lost to follow-up is 1.5% annually (unpublished data), in our current analysis 28 (2.5%)
persons had been known to be HIV positive for >1 year and did not have documented clinical

visit by the time of hospitalization.

Interestingly IDUs had lower odds of mortality compared to non-IDUs. As shown in our
analysis greater proportion of non-IDUs were hospitalized with more severe
immunosuppression shortly after HIV diagnosis, which might be explained by survival effect
among IDUs as they have been in HIV care for longer period thus only those IDUs surviving
by study period admitted to in-patient department with less severe diseases, particularly non-

AIDS causes.

The study has limitations. First study, did not included HIV-infected patients who were
initially hospitalized with non-infectious diseases in other clinics. Analysis of hospitalization
rates in 2014-2017 was based on cumulative data and no individual reasons for hospitalization
were available.

Second study, it was a single center retrospective cohort study. Over 2012-2017 a total of 3527
hospitalizations among HIV infected patients were registered within the National AIDS

Treatment Program in Georgia, including 2085 (59.1%) at the IDACIRC and 40.1% at the
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regional AIDS centers. Another aspect that limits generalizability is that IDACIRC is country’s
referral institution for HIV admitting PLWH with the most severe and complicated
presentation from around the country. It should be taken into account that patients are usually
admitted to IDACIRC and then are transferred to other clinics as needed, patients requiring
immediate acute care for non-communicable diseases (surgery, cardiovascular intervention,
etc.) might be directly admitted to relevant hospital. Such cases have not been included in our

analysis, but these would have accounted only small proportion of all hospitalizations.

To summarize, AIDS-defining illnesses remain significant cause of hospitalization. Late
presentation and profound immunosuppression appear to be major causes of death among
hospitalized patients. Improving early HIV diagnosis is essential for decreasing HIV related

morbidity and mortality in Georgia.

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. This has
already been reflected in reduced hospitalization and mortality and improved disease

outcomes

Conclusion:

1. Although universal access to ARV therapy has significantly reduced HIV morbidity and
mortality in the country, the proportion of AIDS-related deaths remains high.

2. AlDS-related hospitalizations have been declining in variety of settings with high ART
coverage.

3. Annually decreased mortality among hospitalaized HIV/AIDS patients.
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4. Uncontrolled HIV (low CD4 cell count and unsuppressed viral load) remains the major risk
factor for hospital admission.
5. Admissions due to PCP and cryptococcal meningitis remained stable over the study period
reflecting a continued problem of late diagnosis and associated high mortality in Georgia.
6. Tuberculosis still remains the leading (number one) opportunistic disease. A significant
reduction in TB-associated mortality was noted during the study period, which should be
linked to improved disease management services.
7. ESLD had highest non-AIDS related mortality
8. Factors significantly associated with higher mortality were:
Severe AIDS admissions
Late presentation, including shorter period between HIV diagnosis and
hospitalizations
Low CD4 cell count

Unknown HCV RNA status and HIV viral load at the time hospitalization

9. Current analysis has shown that 2.5% of patients had been known to be HIV positive for >1
year and did not have documented a clinical visit by the time of hospitalization

10. Interestingly IDUs had lower odds of mortality compared to non-IDUs

Based on the obtained results we developed recommendations:
Recommendation 1. Using a late diagnosis indicator, each recommendation should be aimed
at diagnosing early stage HIV/AIDS:
HIV testing should be routinely performed on all hospitalized patients in the hospital
sector.
In the case of primary care referrals, all patients should be offered HIV testing,
regardless of clinical presentation.

Should be expanded HIV tensting in high-risk population.
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Recommendation 2. To raise public awareness it is necessary to:

. Use of media (advertising campaign, brochures, educational lectures, etc.).
More involvement of community organizations to raise awareness of the problem,

which will significantly increase referrals.
Recommendation 3. Involvement in HIV / AIDS clinical services needs to be improved.

Which in turn will improve ARV treatment involvement rates, reduce HIV-associated

morbidity and mortality, and in turn will help preventing new cases.
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