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0990l 5gBHgogrmdd

dgdgbocro  08996m©IR0E0GHOL  Lob®mdo  (BoLo)  JOHmbozmwo,  3mEHYbEomEs©
LomEgbobsmzol  Lsdodo  9EAMTocMgMdss,  OMIgoiE  3dIMf3gMEos  5sd0sbols
0996Mm©953030GHOL 30OMLom (503).(Barré-Sinoussi, 2010; Barré-Sinoussi et al., 1983; CDC, 2021;
Gallo & Montagnier, 2003; Levy et al., 1984).

503/doLo 33003 MBYdS 06530 3MM S FDMPO bolomol 9g30YF0S. 53500 YdST BM0E3d
ALMREoMmb y39ws 306¢0696@0 5 J3999bs. 503 39b650Ms 93mJM9ds 439wl 4obm@hgzas
5L0oL,bgglob,obsgzol, 9Mm3b9gdoL s Fobsmegdols. Kxsbwszol Jbmawom MmMsboBsgools
9mbs3989000 (X96dm) doLl AbmREomdo L0330 0s6MdOL JoBgbom Fgmmby sEyowo
w35305(WHO, 2021). 56&06M93HO®™M3060m509mo  (5603)  0gMs3ool  9839d@GwIOmdsd o
b9wdmbsH3MIMdsd bgwo Fgumhiym dAMIsMGMOOL  BEBIBOWOHMISL, I3 dogels
Abemgomdo 503 063030093 ms MHoEbzo 3w9dogzsw 0bBMgds (BHIVA), 2018; Achwoka et
al., 2019; Barré-Sinoussi, 2010; WHO, 2021).

995393BO0  9BGH0MYBHOMZ0OWLMwo 33MMHbsermdol BmbYBY 03390M0@  FO0BIMES 03
0653033060900 3009008 LogmEbwol bsbyMdwogmds. dglsdsdobs 503 0bxgoEoMmgdmw
3069030 30055 505 o3IO 5350090900 foends (Achwoka et al., 2019; Adeyemi et al.,
2021; Bruno et al., 2002; Falasca et al., 2007; Friis-Meller et al., 2003; Friis-Meller et al., 2010;
Husain et al., 2017; Kansiime, Mwesigire, & Mugerwa, 2019; Magafu et al., 2013). x5636G00gcomdols
ALbmREom MmOHRSB0DIE00L FMbo37390000 Y390 59T IIO 99350 )0JO0 41
900Mbo 5530560 330905, B0 ¥4 B0 S LM FgdmLogeol 439969080, Losa
503 06399300l go3M(39egds 15305ME FoMHE0s. J9MOO0MZOIBIMWOHO 3MMdEgIgdom 17.7
dowombo, 300mmo 8.8 Jowrombo, MYL30MIEGHMOMEO 3MMdMgIgoom 3.9 doombo o
Q050930 1.6 dJoerombo 5sdosbo 3309ds(WHO, 2021) .

3 MBSO 3O EHIO0)0 3039MFH96B0s Lo3zowol 18% 3slimbolidyqdgaro, dsb 9999
b3l 053d5gmb mbTocgds s 3039Gmyo3zgdos (Gebreyes et al., 2018).



503  0bgo30Mgdmw 30609080  5650b6xgd30M0  obdbegdo 99350909006
239BLS3MIMGOME0 5YOWO MF0MOZL 1 FGEHIOMENO, 4Me-LolbEdIMPZMS, MOM3TGOU,
©3009¢0l , d3e0b, RO GH30L, 5yM3EsDow®, 3BL-0Ls s LgduwowrH EsML3939dL (Achwoka
etal.,2019; Adeyemi et al., 2021; Broder, 2010; Cailhol et al., 2011; Calza et al., 2011; Choi, Shlipak,
Hunt, Martin, & Deeks, 2009; Dimala, Atashili, Mbuagbaw, Wilfred, & Monekosso, 2016; Gallant,
Hsue, Shreay, & Meyer, 2017; Husain et al., 2017; Kansiime et al., 2019; Magafu et al., 2013; Patel et
al., 2018). »sb6dbergdo ©95350gd900L 9b30mMMgds, FgladErms 503 SLMEOMIOMEO MOL3-
B394 BHMMJd0m  0gml  2ob3oMHMdIOM0,  MHMAMOOESS  503-08  5653MbEHMME0MmYdMWO
9300353000 2563060Md7dwo 039bmmo LolEGgdol 5dEH035309, BMIPdOMO MYoJ30s s
3MRI5(309, 3020603930900 (30EH™TJR9M300H0 S C 3935@0E0), 3000 5MZ MJMI30S QO
9m0030 098bMYBOEOGHYIM0 JEYMIsMGMds. 503 0b68030M9dMw 30M9gddo BmYyx g,
580096039 565350059 JI0 5350000l MIbb3gM 3b309ds, BMIgero Lydrswm 4.7%
09500396L. (Achwoka et al., 2019; Brown, Tassiopoulos, Bosch, Shikuma, & McComsey, 2010;
Husain et al., 2017; Martin-Iguacel, Negredo, Peck, & Friis-Meller, 2016; Nakaranurack &
Manosuthi, 2018; Nix & Tien, 2014).

Ubgoolbgs 3300939008 ™obobds 503 0bxo0MIdME 3009030 833900605  IMOGS
39G90MEIM0 ©51393900L5 s G030 2 FogdM0560 0sdYEHOL 30935¢96EMdsd(Brown et al.,
2010; Gazzaruso et al., 2002; Hernandez-Romieu, Garg, Rosenberg, Thompson-Paul, & Skarbinski,
2017; Husain et al., 2017; Kansiime et al., 2019; Nix & Tien, 2014; Patel et al., 2018). 393609690
35659Md9b, ®MA gl 3O MEgLO 503 06039J30LMSE S 5®Z MYMH30LMBsS 35380MHGdMO.
35056 30EH9S 068MmMTS30 98 99350 JdGOOL MIBHBZILMOL Fgliobgd. sOLYdMEO 33¢0g39d0L
565b3ov, G030 2 FogdM0560 ©0sdgEOL 493039 gds 503 06830306093 30M9gddo 2-14%
99699gmdL(Shen et al., 2013), 5 8339076050 BHOOL L0330 0BMdOL Mol3L(Alvaro-Meca et al.,
2016).

35960560 ©5009E0L MHOL3I-BIJGHMMIIO 39MR5P MO (36MBOEO DY 3330580, o150
503 Q5 96M3 535390000 MHOLZ-BoJBHMMGOL HoMmBMog69b. v03-0L ML BHodo 2 FogdMosbo
500930 396300056905 MO0 V15363 BoJBHMODY, MMYMOOES 503 0bxgdzool

b6 ®I03005, 03MBML3MHILOOL botrolbo s 563 9900359963900l Bgdmddgwgds (Achwoka
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etal., 2019; Adeyemi et al., 2021; Bonfanti et al., 2007; Brown et al., 2010; da Cunha, Maselli, Stern,
Spada, & Bydlowski, 2015; Duncan, Goff, & Peters, 2018; Nakaranurack & Manosuthi, 2018;
Pelchen-Matthews et al., 2018; Teeraananchai, Kerr, Amin, Ruxrungtham, & Law, 2017; Wand et
al., 2007). 3930130960 563 89000353963 Jd0, obliszmmMgdom PI, NRTI s bmyogéomo NNRTI-
900, ©535330693w0s 3H030 2 F5dM0sb0 ©s0d9BHMsb (de Waal, Cohen, & Maartens, 2013;
Estrada et al., 2006; Karamchand et al., 2016; Martin Lde et al., 2008; Rasmussen et al., 2012),
oL 039805L056, OLIE030@Y0sLM6, WO3MPOLEHMMBOSLMD,m06 3ol JHmbozrwo
©553500905Lbmb,  sOGHIMOoM  3039HGHIEDoSLS @O B0M3MEodol  0bgsMEob
39630056090 5bmsb (Achwoka et al., 2019; Alencastro et al., 2011; Alencastro et al., 2012; Baum et
al., 2006; Boyd et al., 2017; Bruno et al., 2002; Calza et al., 2011; Casqueiro, Casqueiro, & Alves,
2012; Dimala et al., 2016; Estrada et al., 2006; Falasca et al., 2007; Friis-Magller et al., 2010; Gallant et
al., 2017; Gebreyes et al., 2018; Heron et al., 2019; Husain et al., 2017; Kalra, Kalra, Agrawal, &
Unnikrishnan, 2011; Kansiime et al., 2019; Mocroft et al., 2015; Nix & Tien, 2014).

Dma09m3s> 33¢09358 563965, MM 503 065303000 30396003900 35309DEHJOOL
1033000 056MmdOL  FoB39b9gdgo  360d3bgerMzbo  91YTsBHJds  BM®Tsaw0390096  S03
065303060909 900L L0330 0s6MdOL Bsh396909els (Chkhartishvili et al., 2017; Chkhartishvili
et al., 2014; "Estimating the burden of HIV late presentation and its attributable morbidity and
mortality across Europe 2010-2016," 2020; Park, Zufiiga, & Garcia, 2019; Suligoi et al., 2018; Trickey
etal,, 2016; Wada et al., 2014). dom356:0<9dol 06x356dE0l Hob3o oMol omEmToggdw)e0s
503 Q5 0539GOL IJmbg 35309639000 (Friis-Meller et al., 2003; Friis-Meller et al., 2010).

gbMoo 1 . 503 068030MGdME 3069030 B5gM0560 OBYEOL 33630mMYPROL JobyBgdo s
394560%dgd0

Q0553500900 256300056900l | 553500900 49630ms69d0l dgdsbobdo
dobgbo
MmO560bddo  JOmbozmwo  sbogdomo  IBmEgLlols
0609)(30609000.360M-56090000 30EH™306900L, Lodbogzbol
503 063399300 6936O™mbob gosj@mmol (TNF)-o , IL-6 , IL-8 o IL-18
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HCV IRS1/IRS2 Lsboaboerm gHqdol 06300069000

50069 59400560 039GO 5 503/FoELO (35¢ 39 93005 F9BObOEIGOMY, H85535 3O
Lobgbgs mMo 0O 930gdool Mbb3gMs. 50b0dbMEO s5350Yd9d0 33we3 MBYO0SD
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96003690356  200m(39350. Bg0mmMJoMo@sb godmdobsyg 9bodbmer Bszombmsb
©535300609d00 06&9M9L0 OEO..

503 06830300900 3009030 Xo6IOMEMOOL [o®mBsBgdrws© FsGm30Lm30L, Fbmerm
995393BMO0 563 09965305 115305MOLO 35S, LOFOOMS MIBIB GO 59350 9dJOOL 309396305,
QOOHMNO OSZBMBEH03S O BomObsM 83MMbIEIMdS. LANMBIOMO B0 S LBOTMsEM
3900bo3eol 439969030  obdbgd  ©935©YOGOL  Lomsbsm  YyMEs©®gds 96
993935.545MmM390m 809329336905 B0 Jgdmbisgerol 3Jmbyg 43996900L, GoEbal , Losa
5053905800 ©59350J09d0L 13M0Bobo 503 0bxoEEMYdMEO 353096GJdOL HEGHObMW
330939030 96 Fgool. LBosModg, MalwEOLYdo b53wgdmds s bB3gE0sWoLEBHMB 93056
3900530L53M090s byl IOl H5350OOL SOMIME OIFOMUE03OL,M03 DOl 503
068303009090 306MH0L  535MBLS S 1O3Z3EOW0sbMdsl(Chkhartishvili et al., 2017;
Chkhartishvili et al., 2014; WHO, 2021).

50603619 11530bMb V3938060 odsMII39MT0 33293930 SMILBEOMU H6 BoEOMGOMS
, 990¢™A 53 Logombol Jgufogms MoMgls 3609369 ™3z560s. 5©0b0BME 3319390BY
361593H0305 96 800303905 8tbo399900 503mbogwrgom 930M30L J399bgd0sbss. dbmBwom
3sL3BHod0moE 90b0dbM Ls30mbBg 8mbo399930 s 0bBMMTs30 by3ome FoMos.

331930l 303mmybs

35460560 050930 s 0bLEobolsdo MIHBOLEIBE™MOdOL To@gds 503 0bx3030609dWw9dTo
0539300609305 3¢00603M0 godmbogzergdol 251o6gligdslmsb.
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1. 33930l d0Bsbos FodM0sbo ©0sdYEHOL, 36M90dgGH0LS s 3gEsdM MO LobMm™Aols
361935¢96GHMB0L bLDW3Ms 503 0bFBO30MYOMEo 306H9ddo

2. 95d60560 ©0sd9EOL 0dE0bsMGMdOL s A5TMBEZEgdoL T9EsMgds 503 0bxzo30MGdww
30396M039d00L s bmMImye 039300l 8Jmbg 30693l dcmaMol.
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1. 85d60560 ©0sdgEHOL, 36M90d9gEH0Ls s F9EOdMEMMo Lob®M®Aols 3dmbyg 353096 M
0©96@08035305 2012-2018 {iengddo MHgaoLEGHM0MgdMw 503 068goE0MGdIo 3069030 ©d
36193509bGHM™I0L  49dMMZW; 153393 30609dDBY 330603905 FoaMdgrs 2021 ol

©93990659¢09.
2. 8560560 ©053930LS 5 39EHsdMmOHo BLOBEOMHMIOL WHBMOSGHMMOMEo F5039609d0L

3b65¢r0Bo 503 063083009 3069030 @S 153393 XFMIBIOL MOl 1O33EOEMdOL
95839690¢gd0ls go6gds.

3. B5gd60560 ©05d9EOLS s F9EOdMEMEO LOBEOMTOL 30bo3MO BsOHMZ0L M3EH0TODOF0S
503 06830306093 3069dd0.

4. 330930l 890929000 Lx3d390BY 503 0653030MYJOME 353096900 FogdM060 OSdYEHOLS
@5 99390dMmEmMo LobE®MMAOL OMMEO EOsEbMLE030L s FsOM30L 3OHMEHM3MEOl
0909905390s.

15893b0gMHM LosbErg S 3MYEHOIMWO VOMYITIEGdS

503 93790bsemdsd  dogls  Abmgywromdo 9959330605 503  0bx3o30MdME  306M9ddo
103300056Mds. H5FOL 356M5EGEIYMSQ 290D 55-80EL SBMEFOMPIIO 553500 JdJdOL
361935e9bBHMds o oo ogH 259mfzgerds 1033OE05bMdS.dM™ Fergdol dsbdow by
15395MQ 5dGHOIMH0S FYEOIBIMEMMO 935090900l MOEb3oL B 503 0broEoMYd
3069030.9bMBWoML JoLIES00m GHOMEIOS 33¢0)3900, CrOMS OEPO0BEIL gBH0s M) 566
39G90MWIMH0 ©5350JO0L 36935 gbEHMdS 503 06830300 306900 s Gro 0fj393L dsb.
dbgoglo  33ag3s  LodoOmgzggwmbs o  90Bmbogwrge  93Mm30L  J39ybgddo o6
BoGH96900005.33¢0930L 0Db0s F5dM0560 0509EHOL 2530 (39gdOL 25TMMZEs, SbMF0SE00L
503965 30396e039805L5 S 10330W0sBMBIL FMEMOL.sOLYdMEO Ls30oMbol 06303
30boL  gom®dsg90s. 3960 330930l 9IRS 30039 JIODMEY  3MIMWS(30530
©50y0bgds 0blobOHYHBoLEHIbGH™dOL , GHodo 2 FsJMmosbo ©0sdgBHOL s dsod dogH
3900390 oMM gdJOOL  253MEIgds  503/doELOM  5350YMBYdT0. M3 od
0553500990l 308 0b5MIMOOL M5301939)MHd9d0 S oMz gd0. 90493530 9dS 3619396300LS
5 35OM30L M3EGH0ToMHo M9500900. 339308 d993900 bgwl 99MHymdl s03/doboom



535003939030 3030 2 J5dMm0560 ©0sd9E0LS s 0bLMEObMHgBOLEHIBEGHMOOL OsaBLME030L,
369396300 0mbolidogdgdol s 83MBIMBOL M3EH0T0DoE0L, 53 OIWIIOMSE 50LOHYdS
5060860 535000YmMxz3900L LoMEbEol boby®mdmogmdslis s 3bM3zMgdoL bomolbby.

3322930l 3900MEMEM0d

153320930 33309
33w93580 Bsommewro 0y3b96 0bxzgdzom®o  dsmmermaool, dobol s  3wobozw®mo

00996000l bsdgEbogMm-36od@0zme 39b@G®do 2012-2018 {ergddo MgyuoLEBHMOMYdMWO
503/d0Lom 5350039 x39gd0 (>18 {guby) . oLl 396G gaLsbmEMgds §399bols FolidEodoo
M930LGHM0MGOME0 503 0683030MYOWO 35309D3HJOOL 65%. 11533093 30OMS 33093530 BoMNZS
dmbs ,,0568080930MdomO F9Mhgz300°.

15330093 306OMs 0I6EH0TB0330S JBbMOEF0gWs 06839]30IMO0 35mMEMYOoL, FoELOL s
306030 039bmemmyool  LsdgEbogMm-3ModBozmnw 396GHMdo  sMoiEblzsby Iymao
503/d0Lom 535008YMRJOOL sOLYdIMO gurgdBHEOMbE0 d5BOL Lodw)sEgdO.
5350009mx3900L 330093500 Bsgmm3b9b M9 sdemo 30D0E0L OML 0bxgm®IoMmgdmwo
56bdMdoL Logmdzgeby.

399m6m03b30L 3M0GgMHoMdo : 353096@ 900, GMIgdo3 3wobozsdo dImlgwroEsb 6 ™m39do
9330696 96 050356696 .

3309306 obBs0bo s FgMBgzol BmIs

3322930L030L gddcmggbgdryero 0gbgds HBHOML3YIHYILO 3NIMOAIO 33EI3> 3OMLIIG IO
993969000

3393580 Bosoaro 0y3b9b 0bxzgdzom®o  dsmmermaool, dobol s  3wobozw®mo
099bm@wmyool BsdgEbogdm-36oddozmw 396¢®do 2012-2018 (argddo GgaoLEMmOMmgdmwo
503/doboom ddmbg 3o6gdo (>18 §gwbg). 3393980 dMbsfowrg 306090y 9330603905
3936dges 2021 ferol ©93980658Y. 3530963900, GMIWgd0E 0350696 56 Im 33696
930LEM3000096 6 M30L FsbdoEBg SIMOoMOEbOIL 3300930096. 33eg3580 BsGMMO oym
2914 3060. 353096@ 5 3mbs399900 53MMYdMEo 0gbs 503/oELoL gMmgbmwo Imbsigdoms
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05b0sb (AIDS HIS) . ds%Bs Bomormeos 4399bols slidGHedom sMbgde ygges dobol
L593MbsEM IO MWYDT0.D5DS ML LEOWMWOSE IR0, Losg FMo3Mm39ds
0683635305 503/doLOL  Y39es  OILEMMYdMEo Fgdmbzgzol  , ©YIMYMOROYO,
93000980MEMY0MM0, 3¢00603MMO S WSdMMIEMO0o dmbo3999d0L Fglobgd.

33w930L  M9GHOML3gIGHMwo  bBofowol  Gobmgddo dgdmfds  33wg35do  dmbsfowg
353096900l 930gd0MEMYPOMEO , ©JIMYMIBOYIEN0, 30603 IMO O WHOMEMSEHMMOMWO
0b6x3m®3530s, 390IME 51530, bYglo, A0 39d0IMHO BsB39690w9gd0, 030EMEMO B3gdEHMo , 503
663 Mom©abmdMogzo 35B396909w0, CD4 Gomgbmds, s®3 9900035996@ 900l 3mddobsgos,
05653930 935090980, L0330l JoBYHBO. HgBHMMI9dGHIwo 3330l Jms35M0 J0BsbO
303960399005 5 1033OE056MBOL FnMOL 3530060l IYIBs 0ym (439es JobyHBom

3990390 ©s 30BgB-13930830329600 BO3ZZLO0DMDS).

330930l 3MML3gdB e Bsfoamdo  goa®dgws  aer03gdools  3sB39b69dgwls o
WsdMMSGHMO0M  dmbo3gdgdby 9330603905,  3530963gd0 3393580  Bogmmbgb

0b6x3mM306M9dwo 1sbbIMdOL Logmdzguby.

g39gws  353096@L,  MMIgelbsg 30390039005 96 OLE030YB0s  IBOJLOMOS
390590L535()00©5 §6EOMIMHObMWMYMb. 30396039000l dJmbyg 3530953 gL 965369 BOLS
03900 2om3500olHobgd0m 353 JO0m BB SMIm 89dYR0 390M33Y3900: MOS0
3030D0L BHMEgMbEH™MdOL GHgbGOo (753 der3mbom), HOMA Index, acrozmbotmgdmewo
3900md060, 030MYEM5Ts. J9TMZMZoIN 039GO, BvYdIM3wmbBol, CVD,CKD s
0blBHol 360935 gbGHMds,  dY3g  ©39A0bg 98 53500900l 3938060
303960039905006.

UBGsGoLEGH03MMOo sbserobo

33193500 359m30996900 S0FIM0MB0MO S 965¢00EH03M0 LEBIGHOLEH0IMNOO TJNM©IIO.
50960 Md000 FgMPOL BoGEgdTO 25TMOMZ5S MoMPOIEMIMOZ0 (335 JdOL LoF > M
95639690930, bmwm m30LMmdM030 (33¢09©JdIOLMZ0L 3OM3MOE0Mwo  (3MM396E o)
396500 gds . 56500 EH0396M0 565¢00BOL BoMAWGIT0 OYO0BPILMEFOSE0S (33805 JOL FMEOL,
M@ GH03500530w0 565¢0BobL Lodmsgdom.



b033oEol dobBgbo JwslogosoMmgdmwo ogym CoDe 3OMEHMIMEol dobgzom. CoDe
3OMGHM3MMbBg  ©oyMHbmdom 103300l oByHBgdo s0gm T8Iy 39GJyOH0JOS©:
JoLmLb 3538060900 L0330, 03300 MO FOELMID 555 935300MGOO
5 93bmdo 103300wwol JobgbHo. SVFIM0WMIODO BB BoBIMS TgE0BMMO ©
06396M3350GH0WNWO  ©0535DMbols  godmygbgdom  MPyzgBHo  (33WoEIdoL3zoL o
LobdoGy/30M396GHO 39300 8Mmbs3gdgdolm3zol. d035Mm0sE0IM0 T9EsMgds dmbs
Pearson’s chi-square &gl&obl 250mygqbgdom. godmgmgawqo PYFU (person-years of follow-up ).
3039630399060  bAHGMLOL  Bobg300  FoMRYBOL  sEBdsMMBdOL  TgloRaligds
39903099690 353w sb-89096M0L 8g00M©O. 35380600 30396039305l S 1BOZZWOEP0DbMDL
dmMob 99x85bs 3mJbol 3OM3mOE0MEo bsFodMmgdol MgyMglools sBseroBol MHolzol
dmgwom, MmIgwoi  259m0ygbgds  80BgHB-139g30803MMO  BMOPGOIo  LogMHDbOL
3299803095390 FgLoxzslgdws. BYbLOEH0MO sbsoBom, B396 F935835L90 303gMRe039000L
393wgbs g3gms dobgBom godmfzgme s Jobgb -U3g30x803MMO 1033WOE0bMdsBY.
49965000905 2505b30es CD4 vy M900980L M03bgzBg (90053056900 CD4 Hobgzoo <200 s =200
xR 090/33%). P-0600369mds <0.05,053 603bsgl, Gmd dmbs3gdgdo  LGsGoLGH03 Mo
3600369c0mg9605. Y39 565¢0Bo Bo@o®ms SAS 9.4-0b godmygbgdoo (SAS Institute, Cary, NC,
USA).

000039960 3mIolbool sbbIMdS

90003760 30030L00LYsb MsbbIMds Im3m3qdw 0465 06539930960 3500 MY00L, FoELOLS S
30603960 039bmemaools /3 396¢®0ol gmozol 30mdo@gEHolasd (N 20-006 , odogrobo,
Logo®mzgeom) .

d9ga9%0

3393530 dmbsforgmds 2914 503 0653030609090 3060. om0 89056490 Sbs30 36 (IQR:
22-80) $9ob 995009b0s. 2204 (75.6%) 05953530 0gm. %5800 , 619 (21.2%) dmbsfoergls 3Jmbos
CD4 mx6M90q00L Loghomm Gomgbmds <200 wxc9go/dd® , 1085 dmbsfoergls 200-500
2% 0900/03% s 1210 8mbsfogrgls >500 v 690/38% . Folio sa0bes 1189 (40.8%) 306MU.



939w 353096@0 004mx3gdMEs 5M3 93MbswMdsby. 183 (6.3%) 306l 3Jmbos Msbdbergdo
5535090900, OMAMO035d FrIlobbardo@mams boliGgdol ©s9350gd9d0, MoM3deols
Q55350090900 ©S 300M.

33w930L 36OHmB39dEe bsfoedo Roermn3z5Dg oMo 4obsgbos 11 (0.4%) 353096¢33ds Covid-19
35609300l OHML sGBYdIMo LoGosaool aodm. 215 (7.4%) 3060 33w930L 3Mm3gbdo

50356y,

3bMoo 2. 503 0680306090 3M3MGOEGHOL BMso 3mbs3ggdgdo (n=2914)

(3¢SO Logom N (%) 050953530 Joero
Ldgbo 2914 (100%) 2204 (75.6%) 710 (24.4%)
30396039905 381 (13.1 %) 326 (85.6 %) 55 (14.4 %)
560 gobobogl 33eng3sdo | 11 (0.4 %) 9 (0.4%) 2 (0.3%)
Bo®»35%9

33%930L 3gMomedo | 215 (7.4%) 183 (8.3%) 32 (4.5%)
Q50356696

(2012-2021 §gero)

dm3300b696 bozgerggz | 301 (9.7%) 256 (11.6%) 45 (6.3%)
3960m©do

(2012-2021 §gero)

BomBHoMm®Om  ©3353HJOOMN0

L5O05ABMLGHO3M  BHILEYdO

(OGTT, Homa Index, 155 (5.3%) 145 (6.6%) 10 (1.4%)
©w030QMAM5ds, HbAlc)

3bMoo 3. 503 06gogoMgdMm 30Mgd30 303gMHm039gd00l gabsfogrgds slis3ol dobgpzom

(n=2914)




303900 39dools 30396039900l dmbg 3:m3meE)s P-value | 99000565
aobsffoemgds (N=381) 13.1 % (IQR)
sbs3olb dobggoom | 19-29 | 30-39 | 40-49 50-64 | >65 36
(22- 80)
5 48 112 182 34 <0.0001
(1.31%) | (12.6%) | (29.4%) | (47.8%) | (8.9%)

381 (13.1%) 3dmbs 30396039905, MIgol 36935¢9b@Mds3 0BMHOIdM®s dbs30L
953)905bmsb  gMmo. 30690L, GMmIgmsg CD4 »x69gdol Loghomm Mom©gbmds <200
X 0900/33 MRMIM bdo6Ms© 50960869000 3039MA039305. 30396039000l gobsfoegds
Ldgbob dobggzom 36083690 Mmgbs 56 AsbLlbgsgzdMs (p=0.11).

x50 301 (9.7%) 503 0bxz30E06M9dMwo 3060 dm33s 890sbm®o 3.71 (IQR: 2.14-5.37) fierol
956d0bHg 330930l 3960Mm©T0. F500 MG 139 (46.2%) GoU-sbmE0Mgdeo , 123(40.9%) 56
Fol-sbmE0M9d0 s 39 (12.9%) 456339390 doBYHOL 2o0M .

gb®oo 4.

5b65¢0b0,303gM3¢039900L LME0sE0d

313035005300
1033000¢0560MdVBMs6 CD4 MxMH9gd0L Momgbmdols Jobggzom (n=2914)

CD4 <200 (n=558) CD4 =200 (n=2,356)

Adjusted Hazard ratio | p-value | Adjusted  Hazard | p-value
(95% CI) ratio
(95% CI)
L39M0OM B033EO06MdS
3039603990 2.03 (1.48-2.79) <0.0001 | 3.28 (1.97-5.45) <0.0001
B®3ma 039900 1 1
dols-sLimE0Mmgdyeo
1033000s6Mds
3039603990 2.48 (1.64-3.77) <0.0001 | 0.86 (0.20-3.77) 0.84

Bm&Imyo3zgdos

1

1
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565 dol-sbmEoMYdmero
103300006Mds

3039603900

1.16 (0.65-2.06)

0.62

4.60 (2.28-9.26)

<0.0001

Bn&Imyo3zgdos

1

1

©37PIbGIBIo
1503300 056Mds

30396039905

1.30 (0.40-4.27)

0.66

2.36 (0.59-9.37)

0.22

B®3my 03990

1

1

3MGH035M05300 M9MHIBOOL IMOIWO IZMOGROMGOME0 58530, LJgbol 503 93930l

30U, 3oLOL OsRbMBOLS s 569Q50IO0 53500 J0JdOLMZOL.

3bM0o 5. 3030 2 E0sdgBHOLS s 3MP0DIGOL 3393M(39Egds 503 0680EMYPRME 306gddo,

(n=2914)
(3¢SO 36090053930 | 95%ULs6O(dMbmgdols | Godo 2 sdMosbo | 95%
(N=130) 0b@gm3zseo (CI) Q050940 Lo®ambmgdols
(N=65) 0b@9M3zs5wo0

(CI)

dmbsforgoms 4.47% 3.77 - 5.27 2.65% 2.11-3.28

LEOMEO

65 90Mdos

(N =2194)

30396awo3gdos | 33.7% 29.0-38.5 19.9 % 16.0 - 24.3

(N=381)

33mOG 82.2% 76.2 —88.2 48.4 % 40.5 -56.2

535390000

3990331390000

(N=155)
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x59d0 HoMmdmpygboeo ogm 11,148 PYFU. Lo33wm0e0sbmdols 8563969090 8950960 2.70
bozzoml 100 PYFU-%g. 103300e0sbmdols 8583969890 «a3tm  3s@owo  oym
30396M039doolb dmbg 35309639330, 39Gdm 11.17 bogzwoero 100 PYFU vs 2.07 bo3gwoowo
100 PYFU bm6dmyozgdools dJmbg 35309639ddo (p<0.0001). Kaplan-Meier g5056Bgbol
3E0sMMI0L GgRolNdsd 9B3965 LG oLE03MMms© 860d3bgmgsbo aoblibgeggds LogMomm s
80D9H-1393083079M0  1LO3ZWOEP0BMIOLLL  3039MR039000L5 @S BMMIMYE039d00L dJmbg
3530955 GmE0U.

x0a6Ms 1. Kaplan-Meier 3500560Bgbols 5¢nds0mds lsgMom s 30Bgb-Ldggonon®o
1033000056MmdOLSL 95% Ls®™fdmbmgdols 0bEghgswoon

A. All-cause mortality B. AlDS-related mortality
10

10

-
o8 08
] 06

02 02

o
o

Survival Probability
Survival Probability

+ Censored + Censored
0.0 Logrank p <.0001 0.0 Logrank p <0001

Normoglycemia | 2672 2089 1239 472 0 Normaglycemia 2556
Hyperglycemia 242 145 a7 38 Q Hyperglycemia 196 3 80 3 0
0 2 4 6 8 0 2 4 6 8

time time

Group

— Group

C. Non-AIDS mortality D. Unknown causes of mortality

: o —— [
1
oe 08

Survival Probability
Survival Probability

+ Censored +Censored

0.0 Logrankp <.0001 0.0 Logrank p=0.0024
Normoglycemia | 2521 206 1227 an 0 Normoglycemia s
Hyperglycemia | 135 37 82 38 0 Hyperglycemia

time. time

Hyperglycemia Group Normoglycemia Hyperglycemia

30396M039d0s 3609369 m3bs 0gm sbmao®mgdmmo bsghom(HR: 2.34, 95% CI: 1.78-3.07.
p<0.0001), doUL-sbmao®mgdmer (HR: 2.30, 95% CI: 1.54-3.43, p<0.0001) s 565 dol-
SbeEoMgdE 103300E0bMdILMb (HR: 1.90, 95% CI: 1.17-3.10, p=0.01). LgbLloGow®o

3b65¢0bom 303960039905 SLMEFOMYGOMWO 0ym LogOHOM 103Z3OE0bMBOL DOl
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3069030 CD4 M) M9900L LogMomm MHom©gbmdom <200 »xMgo/dd® (HR: 2.03, 95% CI: 1.48-
2.79, p<0.0001) cos CD4 95 6900900L LogMomm Gromgbmdoo >200 My Mgwo/dd® (HR: 3.28, 95%
CI: 1.97-5.45, p<0.0001). 30%9b-b39305309960 L0330 0bMdOLLL, 306Mgddo CD4 % Mggdol
BogOmm MomEgbmdom <200 Mx6Hg0/dd® 30396Myw039805 SLMEOMIdMWo oym dbmewmu
JoL-5bmEoMIOI  10330EMIdMBILMB,bMEm 30Mgddo CD4 MxMHggdol LogMHom
5mg6mMd00m 2200 ¥ 090/33%, AbMEIME 56G5 JoEL-sLM306MJdIE 10IZE O MOdMOIBME.
303960399058 M9aGmqLool dmEgerol dm@gwol dobgzom 96  3dmbs 3933060

3B 909w B0330W056MBLME.

36mb3gdG o 33e930L bsfowdo 5033560690, MM 30396Mw039d00L 36935 gbE™MdS
51530 F5EgOOL 35 YEMEMIS OBOYIMOS 39MIM : 5 gdmbgggzs (1.31%) 19-29 fgarol, 48
(12.6%) 30-39 ool 112 (29.4%) 40-49 oo, 182 (47.8%) 50-64 {geools s1s3mdM03 Xa9IRBs o
34 (8.9%) 65 (gl oozowgdw 3o6mqddo (p value < 0.0001).

53539000 0sABMLEH03MM0 BHILEJdO BoEIMES 155 (5.3%) 30ML. 2914 30606 4.47%
(95% CI : 3.77 - 5.27) 3Jmbs 3690050930 s 2.65% (95% CI: 2.11 - 3.28) &odo 2 dsgemosbo
©050930. 381 30396M039800L Jmbg 353096306 30 33.7% (95% CI: 29.0 — 38.5) 3Jmbos
3690050930 5 19.9% (95% CI: 16.0 — 24.3) 030 2 Fod60s60 05090 .

31939 399303590 F9GHOdMEMMO LOBEOMAOL 369350 9bGMds. 50BMBRbEs, MMI Bggbo
33mMEH0L 12.8% (95% CI: 9.6 — 17.4) 5649 373 306U 3Jmbs 9¢)9dmew&o Lobo®mmdo.

36L39dGHMo 33308 BoMAWGOT0 F39©IMD 2933903300 0YMm MY 9GS 3530060 503
06830300909 3069080  30396w039d00LsL,  GHOgO3MNmbmsb, CVD, CKD o

0bLmEGH™96. 550 (18.9%) dmbsforgl 50TMIBbES oo BHMEIWOHO JmegbdgMobo s
LDL. 8506 195 (35%) 3Jmbgs 30396039305, dgsmgdomo Mobzo (RR) = 3.59 (95% CI :
3.13-4.13). CVD 3Jmbs 92 306l, &:x1090005306 44.6% (p=0.07) 0595830Jbo6©s 303960 39d0s,
RR = 4.92 (95% CI : 3.31-7.32). 0bbmem@o 256300000005 16 35:3096@L,OHMBgwmogsebsi 11
(68.8%) ©sRwJlLoMEs 3039MHA039305. 06l EHOL FgsMmgdomo Molizo RR =14.63 (95% CI :
5.11- 41.84). CKD g53m3e0bos 32 35309600, 8 50% 30396039805 509603690m0, (RR)

=6.65 (95% CI : 3.35-13.18) . 171 (5.87%) 8cbsHocgls 969930056005 ¢«nd96329emBo, Bsmysb 83
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(48.5%) 356509065 3Jmbs 3039M039905(3. BdIMZIXmbol Mmb RR=6.27 (95% CI :
4.74-8.3) .

3obboggs

bbgo@olbgs  g399o6sd0  Bo@oMgdmo 33930l dobgzom  FodMosbo  @osdgBHo  s03
06530306090 3069030 L0330 0BMBIOL BOILMBsS SbMEOMdMEo. B39BL 33¢935DYg
9YMHbMdom, 893300005 3009350, MM 30396039305 F5dM0sb0 OsdgEOm, v dob
3960989 93390005 BOEOL 1033OMW0bMBL 503 0bxoE0MYGdMW 306090T0.  SLMEFOSE0S
3039603900585 s 503 0639J305L, FmMoL dbgws@ SLobLbgwos. Lsdfrbstmo Bzqbo
330930 8369330 396 990mfds 33000 503 0379 5M3 MYM305 03936 30390 39d00ld S
A030 2 5dMm0560 ©053930L 25630005M905L, o6 396GHMT0 SMOEb3sBY dymao yzgas
35309530 53¢MA5EH M5 0Ygds 5M3 MJMO305 503L OOFBMDBOL OLIOLMSL3Y.

Logdo®mgzgerm 80939036905 @050 8gdmbogerols ddmbg J3gybgdol, Moisbgl , Lsss
505390580900 ©9350090900L 13Mb0byo 503 0bxoEOMYdMWwO 3530963Hd0L BrvE0bm
331939930 96 dgob. Lo@s®mody, MLMOLYdO b53wgdMds s B3YEOSWOLEHMB 23056
3900530L53M0gds Bl MIWOL  535IOOL  SOMGNM  O0sABMLEHOISL. Tgbodsdolo
3530963l 99300 B0 CD4 MomEgbmds ,bdoMS© M300056MJdSM M3MOEHMBoLE™MEOo
06939930900, HMYMO03E0S Lbgoalbgs 300wlmeo, Lmzmasbo s d5gEgM0wo 0bxygdzogdo.
230bLO3MIMGO0m  SELsB0TbS300  BHOIOIMEMDBO. 9T 3oMIMGIL MG  59d0d9dL
3039603w039do0l  obssMlgdMds,  MHMIoL  9909a0©o3 93300005  0BM©YdS
1033000 056MdOL MOl Z0. 3060930, HMIgEMs3 CD4 MY M9IdOL LygMDM MOMOIbMdS <200
2R M90/03* 1033OMdOL MHoL3o 30-xg6O 5J30 FoBOHOWO. BodGHMMIIL, MMIWIdo3
39309651 9b 9696 LoEMEbErOl baolbLS s V0330w 06MdOL FoB3969dgbg 0933690
31530, 56bIGd0 5615250500 H93500JOJOO O 9O 3MBEHOMEOMYOME0 503 0b6839d309.

B3060 331930l Tobg3000 bsMgW0s, OMI M 503-LMEF0MIOME0  1O3ZOE0IbMDdS
0DMIdMES 35309639000, MMIgwmsz CD4 Mx6mgqdol Loghom Gomgbmds =200
X 090/38% . MmOLYM353009)0 3313900l dobgzom CD4+ Gomgbmds, 2o3wgbsls sH9bL

503 Q9 905 503-5LMEF0MGOME 5350MALS S BOIZEOE0BMBIDBY. M 503-3LM(30MHJdOo
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Q5535099900056 A9BLO3MNMGd0m sLsb0Tbsg0s CVD,CKD, 300Mm9d0 @ d9¢o9dmevcmo

@OM0393900.

b56oBIMwo sL530, odsewo CD4 My M9gqdol Bsghomm om@gbmds s ™sbdbergdo
Q5535090900L 5OlgdMds BOHOL 65 Fbmem 1033OW0sBMdOL MOLIL, Mg byl
2PgmdlL 303960398006 gob30m56MgdsLYE. 33¢g3980 FoMgdIro J9Egagdol dobgzom
30396M039d00b5 5 5dM0560 0sd9EOL 36935¢9gbEBHMBDS 1530V oBHJOOL 35MOEGIMS©
0DBMHOIOMPY, B33 2oLO3ZZ0M0 9359, B10EYD BMYPS® 3M3MWs30sdo3 G030 2 Fogd@osbo
Q058930 5 30396039305 MBOM Fo3M3IXGOIE0s bsbEsbMe 306M9dd0. Igmegl bMog,
30396M3039d00L  2536M(39e0gds B30l BOOL 35MOEgEMI T9A30d¢0s 53bLBscY 963
0965300L MBOHM bobyMdwozo HBgdmgdggdomas. Mo MBOM bobyMdwozsw 08YymBqds 3060
563 0096530599,5300 9@ 0BOHOYOS F9BO0MMMEMO M393900LS s FogM060 dYEGHOL
B59mygsc0d900L MHob3o. fmbsdo s@qds, Lodlwydbg, 0blmEobolisdo GgHBoLEI6E™MBOL BOS,
B0 503 369350530, 256L53MMd00 PI 05 Bmyo NRTI byl mfymdl genm3mbol ombols
93539055 O 3030 2 FodMm0560 019G 396300569dsL. 33¢930L 3BM39LT0 odMm3e0bs,
&3 303960039905 503 0683030MOME 3060900 SBM(30609d0s obErodowgdool, CVD,
CKD, 0blwem@obs s ¢999639900mbBol ob3005609d5bmsb.

B3960 33en930L obg300 503 0683030MFIM 306H9ddo 3039MHA039305 s 3030 2 VodMmosbo

Q©0509BH0 MROM 4530EJCGOIME0s 35053539080 30000 Joerqddo .

439039 19900439906 459m80bs6My , BLoFoMHMs 303960390005 S 36RO STVIO0
Q95350099900L  ym3z9efero®o  dmbo@m®mobyo,Moms 398300l 03 0bxzoEoMmgdmwo
306900l 5350Mds S B03ZZOE0DMDs. 5GP HTIO0 5350 JOJOOL  361939D30s o
655006930 ©939J30d 8339MO® PosmBXMILIOL 503 0bxO30MYOMEo 30M9gd0L 3bmaM9gdol
bs®olbl o oBMEOL 53 3060900l LoEgMbeErol boba®dwogzmdsls.

51336900 s Mg30396s30gd0
3336900
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©d33bs 1 . sM3 0gMms3ool  bgedolsfzmdmdsd  36033bgarmgbo  QeBsts  v03
0630306090900l LoEgMEbErol bsbyMdwogmds, Tglsdsdolo@ FOOBIMP 5G5R5AIOO
Q55350099900L GHoEb30.

©o3365 2. H03o 2 BodM0sb0 ©0sdgBHOL 369350 9bEMds 503 06x30E0MYIME 306Hgddo G
509953905 LJoOMZG ML MLObEIGMBSTo 3030 2 odMH060 OBYEHOL 361935 gbEMOL.
313365 3. Ho3o 2 FodM0sbo 039GO F93M(39w9ds 503 06830300 306MHgdTo sbs3ol
353990l 3OM3MMEF0MEIE 0HBOEIOMS.

©o336s 4. BHodo 2 Todm0osbo ©0sdgBHO MBMM A93M(39XIOE0s 503 06830E0MYdME
05053539030 300069 503 06930306093 Joergddo.

333365 5. 503 06x30(30690 3069030 3039MY039d05 3030 2 TogdM05650 OLdYEHOM, 1) dols
3960989 SLMEOMGOI0S MRS HTWOIIO 9350 JOGOOL ZOBOEOE MHOLZMD.

33365 6. 30396039805 G030 2 FodMm0sbo ©0sdgEHO0m, M) Aol gocgdg 2 x9gH BOOL
BogOHMM 5 JoEL-bME0MGdIMM 0330 0sBMBIL 503 06x3030MYOMW 3oGgddo (CD4 <200).
53365 7. 303960039905 030 2 odM0560 ©0sd9EH0M, 19 Job otgdg 4 XJO BOOL 56
doU-sbME0MdME 1LO3ZEOW06MBL 503 0bTO3MIdME 3oMgddo (CD4 =200)

3653G03meo M93md9bs3ogdo

69300965305 1 . ULododomggewmbo  503/06839J300L 933006900 ©osabmbiGogol
39035¢0L{H0bgd0m, LsFOMMS H5350JOOL SEMGM BEBO0sDY H0RBMLEBH03ZS . 39MIM,
3063950  X9BOE30L Mmewdo JodoMm30Lsl,  Y3gws 353096AL  F990oz5DML  v03
06939930009 GHLEGH0MYdS. Y39ws 3mb30GI0HBIOME0 353096GL BoMEBHIO®IL BHguBHo 03
06g399300L godmbogergbs.

9303965305 2 . 503 0bx0E0MIdMwo 3060930l Jobodswwr®mo 331930l LEBIOETO |,
599300099390 330930l Bsdmbom3g5¢do ©o9d53¢MmU 2ew)3mBoL 306(396EHMSE300L 4obLsDL3M
MHIME, {3 BoLIIO BHMEYOHBBHMOOL GHabGo , HOMA Index, garozmbBomgdmwo
390 ™d0bo s W030EMYMTs.

693M3965305 3 . Yzgws 353096BHL 6-12 m39do 1 X9 obgLBWIOML e 3MBol

3063965305 BIM (353096@ 9Ol 59bLBsm MBAM© ymxzbols 360369 Mdy).
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930396053095 4 . 43905 353096GL OMBgLsi 89933w9ds 563 3MBsEMds 3-6 Mz9d0 1 %96
3969L5BO3OML Jem 3Bl 3MBEIBEEHME30s MBI (353095FHIOL 59blbsm MHBIM© ymgxzbol
360036900Mds).

93099605305 5 . 030l 498, HMA 503 068030MYdME 353096¢JOL A0S T9EodMEGO
Bob®M™do Fomdo {fmbol s6/s fgerols 3mds@gdrmo ao639dmgMowmdol gocmgdg bdoMso
50960869d50,939es 3530961 6-12 m39do 1 %96 2569LsbgOMml HOMA Index, Gomo
OMMWOS© JmbEgl 0bbYIobolsdo dms@gdmwo MBoLEHIEGHMdOL ©IBIJ30> ©d
96006H™3606MEMY9b 35080Lsd5MMYdS.

69300965305 6 . 503 0b6x8030MIOME 30609330 M3 YMH3000m  0bEOMEFOMYOMWO
obE030 300l IMBsBHJdMwo 36M935¢9gbEHMdOL godm gzgws 353096@L 6 m39do 1 x96
39993063HOMEIL W030MYM5Ds.

69300965305 7 . 503 0b6x8o3oMgdme 3069030  3039MH039300L5L  QobM©Owo
103300056MdOL JdM, Y395 3mb30EW0HBYOMW 35:3090EL 393MbGHOME L er039d0s
HIME O 303MHB0MYOM0o 399MYMdObO, 0sdYEOL MK IBYMO 565369Dol Fgdm3z93530
33093900 ©s9dsEHmb HOMA Index.

93M09605305 8 . 503 0b6x030MgdMW 3069dL, HMIgWmsE 99300 odM0sbo osdgEO, 4-6
3900 1 %96 353b6EHOMEOIM 2e003M0D0MGOIo 390maEmdobol 306(396@G300.
693009605305 9. 50b0dbMo 330939008 EMML 30396039300l , 0blvyobobowdo
9353900 M9HBoLEBHIBEHMIOL 96 FMTsBHJOIro 0 3MBOMYGIMWo  390mamdobols
0900393500, ©OMMEs© dmbEal 503 0b6x8030MgdMWwo  30600L  2oITOLITIMGIS
9600 ™ 360bMmEMymsb.

93m965305  10. LoFodOms  3039MHae039300L5 @O 960Q55TEIO0  ©553500)dJdOL
43900 dmbodm®mobyo,0505 8993009l 503 0683030000 30609O0L 53500MBS S
1033OE06MBS.

93096¢05305 11. LsFoMOHMS gomdx MdILIL 503/doLOL 3E0boME LgMZ30LgdT0 RsMHIIEIMDS.
5053505800 gd0 V95350J0JO0L 3619396305 S Bo9MI30 YEJJ30S 833907MO Q95X MBYLYOL
503 06530300900 306900L (3bMm3zMIOOL bsmolbL s goBMHOL 8 30Mgd0L LoEmEberols
bobgaMde0gmdsL.
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Relevance of the topic

Acquired immunodeficiency syndrome (AIDS) is a chronic, potentially life-threatening condition
caused by the human immunodeficiency virus (HIV) (Barré-Sinoussi, 2010; Barré-Sinoussi et al.,

1983; CDC, 2021; Gallo & Montagnier, 2003; Levy et al., 1984).

HIV/AIDS remains a dynamic and growing epidemic. The disease covered all the continents and
countries of the world. HIV affects everyone equally regardless of race, gender, age, nationality, and
education. According to data from the World Health Organization (WHO), AIDS is the fourth cause
of death in the world (WHO, 2021). The effectiveness and availability of antiretroviral (ARV)
therapy have contributed to the stability of the situation, although the number of people infected
with HIV continues to increase worldwide ((BHIVA), 2018; Achwoka et al., 2019; Barré-Sinoussi,
2010; WHO, 2021).

Life expectancy and quality of life of people living with HIV (PLWH) have been dramatically
improved after introducing antiretroviral therapy (ART). Accordingly, the prevalence of non-
communicable diseases increased among people living with HIV (Achwoka et al., 2019; Adeyemi et
al., 2021; Bruno et al., 2002; Falasca et al., 2007; Friis-Meller et al., 2003; Friis-Meller et al., 2010;
Husain et al., 2017; Kansiime, Mwesigire, & Mugerwa, 2019; Magafu et al., 2013). According to the
WHO, 41 million people die annually from non-communicable diseases, % of them in low- and
middle-income countries, where the prevalence of HIV infection is high. 17.7 million people die
from cardiovascular diseases, 8.8 million from cancer, 3.9 million from respiratory problems, and 1.6
million from diabetes (WHO, 2021). Globally, arterial hypertension is responsible for 18% of
deaths, followed by tobacco use and hyperglycemia (Gebreyes et al., 2018).

Metabolic, cardiovascular, kidney, liver, bone, lung, neoplastic, CNS, and sexual disorders are
common co-morbidities in PLWH (Achwoka et al., 2019; Adeyemi et al., 2021; Broder, 2010). ;
Cailhol et al., 2011; Calza et al., 2011; Choi, Shlipak, Hunt, Martin, & Deeks, 2009; Dimala, Atashili,

Mbuagbaw, Wilfred, & Monekosso, 2016; Gallant, Hsue, Shreay, & Meyer, 2017; Husain et al., 2017;
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Kansiime et al., 2019; Magafu et al., 2013; Patel et al., 2018). Non-communicable diseases develop
due to HIV-associated risk factors, such as activation of the immune system by uncontrolled HIV
replication, inflammatory response, coagulation, co-infections (cytomegalovirus and hepatitis C),
ARV therapy, and permanent immunodeficiency. In PWLH, several non-communicable diseases
might coexist at the same time and the prevalence of such cases is 4.7%. (Achwoka et al., 2019;
Brown, Tassiopoulos, Bosch, Shikuma, & McComsey, 2010; Husain et al., 2017; Martin-Iguacel,
Negredo, Peck, & Friis-Meller, 2016; Nakaranurack & Manosuthi, 2018; Nix & Tien, 2014).

According to various studies, the prevalence of metabolic disorders and type 2 diabetes in PLWH
has increased dramatically (Brown et al., 2010; Gazzaruso et al., 2002; Hernandez-Romieu, Garg,
Rosenberg, Thompson-Paul, & Skarbinski, 2017; Husain et al., 2017; Kansiime et al., 2019; Nix &
Tien, 2014; Patel et al., 2018). Scientists suggest that this process is related to HIV infection and
ARYV therapy. Information about the coexistence of these diseases is very few. According to existing
studies, the prevalence of type 2 diabetes in HIV-infected individuals ranges from 2-14% (Shen et
al., 2013), and it dramatically increases the risk of mortality (Alvaro-Meca et al., 2016).

Risk factors for diabetes mellitus are well known in the general population, but HIV and ARV are
additional risk factors. The development of type 2 diabetes mellitus during HIV depends on several
factors, such as the duration of HIV infection, the degree of immunosuppression, and exposure to
ARV drugs (Achwoka et al., 2019; Adeyemi et al., 2021; Bonfanti et al., 2007; Brown et al., 2010; da
Cunha, Maselli, Stern, Spada, & Bydlowski, 2015; Duncan, Goff, & Peters, 2018; Nakaranurack &
Manosuthi, 2018; Pelchen-Matthews et al., 2018; Teeraananchai, Kerr, Amin, Ruxrungtham, & Law,
2017; Wand et al., 2007). Specific ARV medications, particularly PIs, NRTIs, and some NNRTIs,
have been associated with type 2 diabetes (de Waal, Cohen, & Maartens, 2013; Estrada et al., 2006;
Karamchand et al., 2016; Martin Lde et al., 2008; Rasmussen et al., 2012), with dysglycemia,
dyslipidemia, lipodystrophy, chronic kidney disease, arterial hypertension, and the development of
myocardial infarction (Achwoka et al., 2019; Alencastro et al., 2011; Alencastro et al., 2012; Baum et
al., 2006; Boyd et al., 2017; Bruno et al., 2002; Calza et al., 2011; Casqueiro, Casqueiro, & Alves,
2012; Dimala et al., 2016; Estrada et al., 2006; Falasca et al., 2007; Friis-Maeller et al., 2010; Gallant et
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al., 2017; Gebreyes et al., 2018; Heron et al., 2019; Husain et al., 2017; Kalra, Kalra, Agrawal, &

Unnikrishnan, 2011; Kansiime et al., 2019; Mocroft et al., 2015; Nix & Tien, 2014).

Some studies have shown that the mortality rate of hyperglycemic HIV-infected patients is

significantly higher than the mortality rate of normoglycemic HIV-infected patients (Chkhartishvili

et al., 2017; Chkhartishvili et al., 2014; "Estimating the burden of HIV late presentation and its

attributable morbidity and mortality across Europe 2010 -2016," 2020; Park, Zufiiga, & Garcia, 2019;

Suligoi et al., 2018; Trickey et al., 2016; Wada et al., 2014). The risk of myocardial infarction is

almost doubled in patients with HIV and diabetes (Friis-Meller et al., 2003; Friis-Meller et al.,

2010).

Table 1. Causes and mechanisms of diabetes mellitus in among people living with HIV

Reasons of disease

Mechanisms of disease development

development
By inducing a chronic inflammatory process in the body, the
concentration of pro-inflammatory cytokines, tumor necrosis
HIV factor (TNF)-a, IL-6, IL-8, and IL-18 increases.
By affecting the intestinal flora, in particular by reducing the
number of Anaerococcus
Drastic weight gain
ART

Disruption of adipocyte differentiation and metabolism

Lipodystrophy

Protease Inhibitors

Increases insulin resistance through GLUT 4-dependent and -

independent mechanisms

Blocks proteases responsible for converting proinsulin to

insulin and regulating insulin catabolism
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They change adipogenic proteins and inhibit the

differentiation of adipocytes

Pancreatic B cell toxicity

Nucleoside reverse Disruption of mitochondrial function

transcriptase inhibitors

Pentamidine Pancreatic B cell toxicity

Magesterol Acetate With a mechanism of action similar to glucocorticoids

With the development of a chronic inflammatory process

HCV By inhibiting IRS1/IRS2 signaling pathways

Earlier, diabetes and HIV/AIDS were considered separate epidemics, but now two big epidemics are
converging. These diseases remain a dynamic and growing problem and one of the important

challenges of global health. Based on the above, there is great interest in the mentioned issue.

Effective ART alone is not sufficient for successful health management in PLWH. Prevention,
timely diagnosis, and appropriate treatment of comorbidities are necessary. Unfortunately, in low
and middle-income countries comorbidities are on the second plan. Georgia belongs to a low-
income country, where screening for non-communicable diseases is not included in the routine
check-ups among HIV-infected patients. Poverty, lack of resources, and late referral to a specialist
prevent early diagnosis of the disease, which increases the morbidity and mortality of PLWH

(Chkhartishvili et al., 2017; Chkhartishvili et al., 2014; WHO, 2021).

Research regarding the mentioned issue has never been conducted in Georgia. Practically, there is
no available data from Eastern European countries on this topic. There is very little data and

information on this issue worldwide.

Research Hypothesis

23



Diabetes mellitus and increased insulin resistance in PLWH are associated with worse clinical

outcomes.

Reason of research

1. The purpose of the study is to determine the prevalence of diabetes, prediabetes, and metabolic
syndrome in PLWH.
2. Comparison of the course and outcomes of diabetes mellitus between HIV-infected

hyperglycemic and normoglycemic individuals.

The main tasks of the research

1. Identification of patients with diabetes, pre-diabetes, and metabolic syndrome among PLWH
registered in 2012-2018 and estimate prevalence; The study subjects were followed up until
December 2021.

2. Analysis of laboratory markers of diabetes mellitus and metabolic syndrome in PLWH and
comparison of mortality rates between study groups.

3. Optimizing the clinical management of diabetes mellitus and metabolic syndrome in HIV-
infected individuals.

4. Based on the research results, the development of a timely diagnosis and management protocol

for diabetes mellitus and metabolic syndrome in PLWH.

Scientific novelty and practical value

ART has reduced mortality among PLWH worldwide. At the same time, the prevalence of non-
AIDS-related diseases and the mortality caused by them have increased. In recent years, the
increasing prevalence of metabolic diseases increased among PLWH. Studies are being conducted
worldwide to determine whether the prevalence of metabolic diseases in PLWH is higher or not

and what causes it.
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A similar study has not been conducted in Georgia or Eastern European countries. The study aims to
calculate the prevalence of diabetes, to determine the association between hyperglycemia and
mortality. To deepen knowledge about the existing issue. As a result of our research, the prevalence
of insulin resistance, type 2 diabetes, and complications caused by them among PLWH will be
established for the first time in the Georgian population. Optimal modes of prevention and
management will be developed. The results of the study will contribute to the optimization of
diagnostics, preventive measures, and treatment of type 2 diabetes mellitus and insulin resistance in

PLWH, which will positively affect the life expectancy and quality of life of these people.

Study Methods

Study Population

Patients with HIV/AIDS (>18 years old) registered in the Infectious Diseases, AIDS and Clinical
Immunology Research Center in 2012-2018 were included in the study. The AIDS center serves
65% of the registered HIV-infected patients across the country. Research subjects were included in

the study by "sequential sampling".

The identification of research subjects was carried out through the existing electronic database of
HIV/AIDS patients registered in the Infectious Diseases, AIDS and Clinical Immunology Research
Center. Patients were included in the study based on informed consent during a regular visit.

Exclusion criteria: patients who died or were lost within 6 months from registration.

Study Design and Sample Size

A retrospective cohort study(with prospective elements) has been conducted. People with
HIV/AIDS registered in the Infectious Diseases, AIDS and Clinical Immunology Research Center in
2012-2018 (>18 years old) were included in the study. Observation of people participating in the
study continued until December 2021. Patients who were lost or died within 6 months of
enrollment were excluded from the study. 2914 people were included in the study. Patient data

were extracted from the National HIV/AIDS Database (AIDS HIS). The database is included in all
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AIDS treatment facilities across the country. The database is completely protected, where
information is obtained about all confirmed cases of HIV/AIDS, demographic, epidemiological,

clinical, and laboratory data.

Within the retrospective study, the epidemiological, demographic, clinical, and laboratory
information of the patients participating in the study was checked, namely age, gender, glycemic
indicators, lipid spectrum, HIV RNA quantitative index, CD4 count, ARV medication combination,
co-morbidities, cause of death. The primary objective of the retrospective study was to determine

the association between hyperglycemia and mortality (all-cause and cause-specific mortality).

In the prospective part of the study, the observation of the glycemic index and laboratory data
continued. Patients were included in the study based on informed consent. All patients with
hyperglycemia or dyslipidemia were referred to an endocrinologist. Taking into account the
anamnesis and risks, patients with hyperglycemia were additionally subjected to the following
examinations: oral glucose tolerance test (with 75 g of glucose), HOMA Index, glycated hemoglobin,
and lipidogram. We calculated the prevalence of diabetes, tuberculosis, CVD, CKD, and stroke, and

also determined the relationship of these diseases with hyperglycemia.

Statistical Analysis

We used descriptive and analytical statistical methods in the research. Causes of death were
classified according to the Coding of Death in HIV (CoDe) protocol. Based on CoDe protocol, deaths

were classified into the following categories: AIDS-related deaths, non-AIDS and unknown.

The descriptive analysis was performed using the median and interquartile range for continuous
variables and frequency/percentage for categorical data. Bivariate comparisons were tested using
Pearson’s chi-square test. The time-to-event approach was used for deriving mortality rates
calculated as the number of deaths divided by the number of total person-years of follow-up (PYFU)
contributed to the observation period. Kaplan-Meier method was used to estimate the probability of

survival by hyperglycemic status. The association between hyperglycemia and mortality was
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assessed in Cox proportional hazards regression analysis with a competing risk model used for
estimating the cause-specific adjusted hazard ratios. In the sensitivity analysis, we evaluated the
influence of hyperglycemia on all-cause and cause-specific mortality by CD4 cell strata (people with
CD4 count <200 and >200 cells/mm3). A p-value <0.05 was considered statistically significant. All
analyses were conducted using SAS 9.4 (SAS Institute, Cary, NC, USA).

Ethical approval
Ethical approval was obtained from the ethics committee of the Infectious Diseases, AIDS, and

Clinical Immunology Research Center (approval # 20-006).

Results

2914 PLWH participated in the study. Their median age was 36 (IQR: 22-80) years. 2204 (75.6%)
were men. In total, 619 (21.2%) participants had total CD4 cell counts <200 cells/mm3, 1085
participants 200-500 cells/mm3, and 1210 participants >500 cells/mm3. AIDS was diagnosed in 1189
(40.8%) people. All patients were on ART. 183 (6.3%) individuals had comorbidities such as
cardiovascular disease, kidney disease, and cancer. 11 (0.4%) patients refused to participate in the
prospective part of the study due to the current situation during the Covid-19 pandemic. 215 (7.4%)

people were lost during the research process.

Table 2. General data of the HIV-infected cohort (n=2914)

Variable Sum N (%) Male Female
Gender 2914 (100%) 2204 (75.6%) 710 (24.4%)
Hyperglycemia 381 (13.1 %) 326 (85.6 %) 55 (14.4 %)
They refused to participate in | 11 (0.4 %) 9 (0.4%) 2 (0.3%)
the study
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Lost to follow-up.

(2012-2021 year)

215 (7.4%)

183 (8.3%)

32 (4.5%)

Died during the study period

(2012-2021 year)

301 (9.7%)

256 (11.6%)

45 (6.3%)

additional diagnostic

(OGTT,Homa Index,
lipidogram, HbAlc)

tests

155 (5.3%)

145 (6.6%)

10 (1.4%)

Table 3. Distribution of hyperglycemia in PWLH by age (n=2914)

Distribution = of Cohort with hyperglycemia P-value | median
hyperglycemia by (N=381) 13.1 % (IQR)
age 19-29 | 30-39 | 40-49 50-64 | >65 36
(22- 80)
5 48 112 182 34 <0.0001
(1.31%) | (12.6%) | (29.4%) | (47.8%) | (8.9%)

381 (13.1%) had hyperglycemia, the prevalence increased with age. Individuals with total CD4 cell

counts <200 cells/mm3 were more likely to have hyperglycemia. The distribution of hyperglycemia

by gender did not differ significantly (p=0.11). A total of 301 (9.7%) HIV-infected persons died at a

median of 3.71 (IQR: 2.14-5.37) years during the study period. Among them, 139 (46.2%) were

AIDS-related, 123 (40.9%) were not AIDS-related, and 39 (12.9%) were due to an unknown cause.

Table 4. Multivariate analysis of the association of hyperglycemia with all-cause and cause-specific

mortality by baseline CD4 cell count (n=2914)

CD4 <200 (n=558)

CD4 2200 (n=2,356)

ratio

Adjusted Hazard | p-value

Adjusted Hazard | p-value

ratio
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(95% CI) (95% CI)
All-cause mortality
Hyperglycemia 2.03 (1.48-2.79) <0.0001 | 3.28 (1.97-5.45) | <0.000
1
Normoglycemia 1 1
AIDS-related mortality
Hyperglycemia 2.48 (1.64-3.77) <0.0001 | 0.86(0.20-3.77) 0.84
Normoglycemia 1 1
Non-AIDS mortality
Hyperglycemia 1.16 (0.65-2.06) 0.62 4.60 (2.28-9.26) | <0.000
1
Normoglycemia 1 1
Mortality from unknown cause
Hyperglycemia 1.30 (0.40-4.27) 0.66 2.36 (0.59-9.37) 0.22
Normoglycemia 1 1

The multivariate regression model was adjusted for age, gender, HIV transmission mode, history

of AIDS diagnosis, and non-communicable comorbidities.

Table 5. Prevalence of type 2 diabetes and prediabetes in HIV-infected persons, (n=2914)

Variable Prediabetes 95% Confidence | Type 2 diabetes | 95 % Confidence
(N=130) Interval (CI) mellitus (N=65) | Interval (CI)

Total number of | 4.47% 3.77 - 5.27 2.65% 2.11-3.28

participants (N =

2194)

Hyperglycemia 33.7% 29.0-385 19.9 % 16.0 - 24.3

(N=381)

Cohort with | 82.2% 76.2 — 88.2 48.4 % 40.5-56.2

additional

investigations

(N=155)
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Overall, the cohort contributed to 11,148 person-years of follow-up (PYFU), translating into a
mortality rate of 2.70 deaths per 100 PYFU. The mortality rate was significantly higher among
individuals with hyperglycemia - 11.17 deaths per 100 PYFU vs 2.07 deaths per 100 PYFU among
normoglycemic patients(p<0.0001). Kaplan-Meier survival estimates showed statistically significant
differences between hyperglycemic and normoglycemic groups for all-cause and cause-specific

mortality.

Figure 1. Kaplan-Meier survival estimates for all-cause and cause-specific mortality with several

participants at risk and 95% confidence intervals.

A. All-cause mortality B. AlDS-related mortality
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Hyperglycemia remained significantly associated with increased hazards of death for all-cause
mortality (HR: 2.34, 95% CI: 1.78-3.07. p<0.0001), for AIDS-related mortality (HR: 2.30, 95% CI:
1.54-3.43, p<0.0001) and non-AIDS mortality (HR: 1.90, 95% CI: 1.17-3.10, p=0.01). In sensitivity
analysis, hyperglycemia was associated with increased hazards of all-cause mortality in both people
with CD4 count <200 cells/mm3 (HR: 2.03, 95% CI: 1.48-2.79, p<0.0001) and CD4 count >200
cells/mm3 (HR: 3.28, 95% CI: 1.97-5.45, p<0.0001). Regarding cause-specific mortality, among

people with CD4 count <200 cells/mm3, hyperglycemia was associated with AIDS-related mortality
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but not with non-AIDS deaths, and vice versa among persons with CD4 count <200
cells/mm3hyperglycemia was associated with non-AIDS mortality and not with AIDS-related
mortality. Hyperglycemia did not show a significant association with mortality from unknown

causes in any regression models.

Additional diagnostic tests were performed on 155 (5.3%) people. Of 2914 individuals, 4.47% (95%
CI: 3.77 - 5.27) had prediabetes and 2.65% (95% CI: 2.11 - 3.28) had type 2 diabetes. Of 381
hyperglycemic patients, 33.7% (95% CI: 29.0 — 38.5) had prediabetes and 19.9% (95% CI: 16.0 -
24.3) had type 2 diabetes. We also calculated the prevalence of metabolic syndrome. 12.8% (95% CI:

9.6 — 17.4) so 373 individuals in our cohort were found to have metabolic syndrome.

During a prospective study, we tried to find out whether there was an association with
hyperglycemia, tuberculosis, CVD, CKD, and stroke in HIV-infected individuals. 550 (18.9%)
participants had high total cholesterol and LDL. 195 (35%) had hyperglycemia, relative risk (RR) =
3.59 (95% CI: 3.13-4.13). 92 people had CVD, of which 44.6% (p=0.07) had hyperglycemia, RR =
4.92 (95% CI: 3.31-7.32). Stroke developed in 16 patients, of which 11 (68.8%) had hyperglycemia.
The relative risk of stroke RR = 14.63 (95% CI: 5.11- 41.84). CKD was detected in 32 patients, 50%
of them had hyperglycemia, (RR) = 6.65 (95% CI: 3.35-13.18). 171 (5.87%) participants developed
tuberculosis, and 83 (48.5%) of them also had hyperglycemia. In case of tuberculosis, RR=6.27 (95%
CI: 4.74-8.3).

Discussion

According to research conducted in different countries, diabetes mellitus is associated with
increased mortality in HIV-infected people. Based on our research, we can say that hyperglycemia
with or without diabetes mellitus dramatically increases mortality in HIV-infected individuals. The
association between hyperglycemia and HIV infection is difficult to explain. Unfortunately, within
our study, it was not possible to test whether HIV itself or ART causes the development of
hyperglycemia and type 2 diabetes. All patients enrolled in the center automatically started ART

immediately after the HIV diagnosis.



Georgia belongs to a low-income country, where screening for non-communicable diseases is not
included in routine examinations of HIV-infected patients. Poverty, lack of resources, and late
referral to a specialist prevent early diagnosis of the disease. Consequently, patients with low CD4
count often develop opportunistic infections, such as various viral, fungal, and bacterial infections.
Tuberculosis is especially noteworthy. This situation is aggravated by the coexistence of
hyperglycemia, as a result of which the risk of mortality increases dramatically. Individuals with
total CD4 cell counts <200 cells/mm3 have a 30-fold increased risk of death. Factors that affect the

quality of life and mortality rates include age, comorbidities, and uncontrolled HIV infection.

From our study, it is clear that non-HIV-related mortality was increased in patients with total CD4
cell counts >200 cells/mm3. Observational studies suggest that CD4+ counts influence HIV and non-
HIV-related morbidity and mortality. Among non-HIV-related diseases, CVD, CKD, cancers, and

metabolic disorders particularly.

Older age, low total CD4 cell count, and the presence of co-morbidities not only increase the risk of
mortality but also contribute to the development of hyperglycemia. Based on study results, the
prevalence of hyperglycemia and diabetes increased with age, which is not surprising, because, in
the general population, type 2 diabetes and hyperglycemia are more common in older people. On
the other hand, the spread of hyperglycemia with increasing age can be explained by longer
exposure to ARV therapy. The longer a person is on ART, the higher the risk of developing
metabolic disorders and diabetes. Weight gain, obesity, increased insulin resistance, and some ARV
drugs, especially PIs and some NRTIs contribute to elevated glucose levels and the development of
type 2 diabetes. In the process of research, it was revealed that hyperglycemia in PLWH is
associated with the development of dyslipidemia, CVD, CKD, stroke, and tuberculosis. According to
our study, hyperglycemia and type 2 diabetes in HIV-infected individuals are more common in men

than in women.

Based on the aforesaid, annual monitoring of hyperglycemia and non-communicable diseases is

needed to reduce the morbidity and mortality of HIV-infected persons. Prevention and early
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detection of non-communicable diseases will dramatically improve the quality of life of HIV-

infected individuals and increase their life expectancy.

Conclusions and Recommendations

Conclusions

Conclusion 1. The availability of ART has significantly increased the life expectancy of people

infected with HIV, thus the number of non-communicable diseases has increased.

Conclusion 2. The prevalence of type 2 diabetes in HIV-infected people does not exceed the

prevalence of type 2 diabetes in the population of Georgia.

Conclusion 3. The prevalence of type 2 diabetes in HIV-infected individuals increased

proportionally with age.

Conclusion 4. Type 2 diabetes is more common in HIV-infected men than in HIV-infected women.

Conclusion 5. Hyperglycemia in HIV-infected individuals with and without type 2 diabetes is

associated with an increased risk of noncommunicable diseases.

Conclusion 6. Hyperglycemia with or without type 2 diabetes mellitus doubles overall and AIDS-

related mortality in HIV-infected individuals (CD4 <200).

Conclusion 7. Hyperglycemia with or without type 2 diabetes mellitus increases non-AIDS-related

mortality 4-fold in HIV-infected individuals (CD4 >200).

Practical Recommendations

Recommendation 1. Considering the late diagnosis of HIV/infection in Georgia, it is necessary to
diagnose the disease at an early stage. In particular, when referring to primary care, all patients

should be offered HIV testing. All hospitalized patients should be tested for HIV infection.
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Recommendation 2. Measurement of fasting glucose concentration, glucose tolerance test, HOMA

Index, Hb1Ac, and lipidogram should be added to the minimum standard check-up list.

Recommendation 3. Fasting glucose concentration should be measured in all patients once every 6-

12 months (explain to patients the importance of fasting).

Recommendation 4. After changing the ARV combination glucose concentration should be

measured once in 3-6 months (explain to the patients the importance of fasting).

Recommendation 5. Because HIV-infected patients often have metabolic syndrome without excess
weight and/or increased waist circumference, HOMA Index should be determined for all patients
once every 6-12 months to timely detect increased insulin resistance and refer them to an

endocrinologist.

Recommendation 6. Due to the increased prevalence of ART-induced dyslipidemia among PLWH, a

lipidogram should be checked once every 6 months in all patients.

Recommendation 7. Because of the increased mortality associated with hyperglycemia in HIV-
infected individuals, fasting blood glucose and glycated hemoglobin should be monitored in all
hospitalized patients, and the HOMA Index should be checked in case of a family history of

diabetes.

Recommendation 8. Glycated hemoglobin should be checked once every 4-6 months among PLWH

with diabetes mellitus.

Recommendation 9. In the case of hyperglycemia, increased insulin resistance, or elevated glycated
hemoglobin during the mentioned studies, the HIV-infected individual should be referred to an

endocrinologist promptly.

Recommendation 10. Annual monitoring of hyperglycemia and non-communicable diseases is

needed to reduce morbidity and mortality among PLWH.
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Recommendation 11. Involvement in HIV/AIDS clinical services needs to be improved. Prevention
and early detection of non-communicable diseases will dramatically improve the quality of life of

HIV-infected individuals and increase their life expectancy.
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Abstract

Bakground : HIV/AIDS remains a dynamic and growing epidemic. The disease is spread on all
the continents and countries of the world. Life expectancy and quality of life of people living
with HIV have been dramatically improved after introducing antiretroviral therapy, and the
prevalence of non-communicable diseases has increased. According to the World Health
Organization, 41 million people die annually from non-communicable diseases, % of them in
low- and middle-income countries, where the prevalence of HIV infection is high. The
following non-infectious co-morbidities are common among people living with HIV: metabolic
disturbances, cardiovascular, kidney, liver, bone, lung, neoplastic, CNS and sexual disorders.
Studies have found that the prevalence of metabolic syndrome and type 2 diabetes has increased
in HIV-infected individuals. The death rate increases drastically when these diseases coexist
among people living with HIV. This is the first study to assess the prevalence and impact of
hyperglycemia in a nationally representative sample of people living with HIV in Georgia and
the entire Eastern European region. The study provides essential information to address the

growing problem of non-communicable diseases among people living with HIV.

Materials and methods: We have conducted a retrospective cohort study with prospective elements
among people living with HIV receiving care at the Infectious Diseases, AIDS and Clinical
Immunology Research Center in Thbilisi, Georgia. The study included HIV-positive adults (age > 18
years) diagnosed in 2012-2018. Participants were followed-up from AIDS diagnosis till December
2021. Patients who lost or died within six months of enrollment were excluded from the study.
Patient data were extracted from the National HIV/AIDS Database (AIDS HIS). Statistical analysis

was performed in SAS 9.4.

Results: 2914 people living with HIV were included in the study. Most of them were Male. In
the entire cohort, 4.47% had prediabetes, 12.8% had metabolic syndrome, and 2.65% had type 2
diabetes. According to our study, the prevalence of hyperglycemia increased with age.

Hyperglycemia was significantly associated with overall and AIDS-related mortality.



Conclusions: Annual monitoring of hyperglycemia and non-communicable diseases is necessary
to reduce morbidity and mortality in HIV-infected individuals. Prevention and early detection
of non-communicable diseases will dramatically improve the quality of life of HIV-infected

individuals and increase their life expectancy.
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39bsfogds 899900 : 393H9OmbgdbmscmMo 3mbEod@o 50.7% , 0bgdzomeo bserzmadsbos
34.4% , 309/d0 Lyl Mo 30bE B0 12.7% , 396030350 3B 1.2%, Lolberob Qoslbds
0.4% , 996905 0.6 % .

56G0M9EBHOM3060MLEO 1YM305

503-0L 56¢3030019lw9ends 8329Mb5EMd58 3603690 Mm3b500 9593065 FoELOM L03ZZOE0BMdS
doge AbMmBEomdo. EEIL 3233060MHYIMO 53 LTS gdOM 503 06RO EOMYOMEO 306Mgdol
Lomabarol boba®deogmds 03039, GoE 9 503 06x303MdMEgdol. 1980 (gl dolols
0536mD0sb LodMsEm LogmEberols bobaMdwogmds 1{gwo ogm(Disease, 2018). 3o6MH39w0
563 9900035996¢)0L 259myg9gbgds ImbmmgMs3ool bobom 1980 (gl sofjym(Broder, 2010;
Cambou & Landovitz, 2020; Disease, 2018; Lange & Ananworanich, 2014; Zhan, Pannecouque, De



Clercq, & Liu, 2016). 1964 fioel, NIH-0oU 30dmb gMmgbmwo obl@odm@ol (NCI) dog®
©5530656L9dends d93b0gegdds 306M3gea d94dbgl sBommodoobo (AZT) , Moms 30dmb
1593MbSEME 259™M9Y49b900650. AZT 565995399960 50dMBbs 30dML LsHobsomBgy™m® s
d9L53530bOE  903599BEGHOL  godmygbgds T9fhyzoBgl. 1980-056 §argddo  gosfyz30@3H gL
399903900650, 09 G5dgbs© 9x89JBHMMO 0gm 3M35MBH0 503/doELoL LYI3MMbIT M
(Disease, 2018). @0odm©5@ 60580 Bo@o69009e00 33e093900m, 50dmBbs, Mmd AZT oégrgbogos
503-0L 0930353058 bMMPoMMmo MY MIEOIOOL IB0sBJIOL oM9gdg S dMOEIBET
3396035393319 ds 308356058 Burroughs Wellcome-85 0s5930656L0 3e006034960 3300935 doollom
55350090 5530569830 360193565@H0L 9B9JEWIOMIOL FgLogslgdEIsE. OB, MMJ
9mbmmgMs300LsL AZT 53306090 LO3IZO0BMILY O MIMOEHMBOLEWME 069393090l
0935 BYOOMBMO A39MO0MO 95399dEJo0 3Jmbs(Disease, 2018; Lange & Ananworanich, 2014;
Maeda, Das, Kobayakawa, Tamamura, & Takeuchi, 2019; Zhan et al., 2016). 1987 {jcrols ds@do,
AZT oym 3060390 dobol L5939MbswM 36M19356M5E0, HMBIWOE MBOE0SWIMIP ITBIOEWVS
5.0.9 LyOLOMOLS o F59¢gd0L 5ET0bOLEBHMOMGOOL Lo gbEML Joge (Disease, 2018; FDA, 2019).
AZT, 5855050 D0@M3m00bL M{Hmgdab. Bomzmobo 8093136905 Fo9wgdols 3amsll,
MOmdgwog  3bmdomos OGmymmO3  bmzwgmbool 9906 bgdomo  GHEMmblgonEsbsls
0630003H™m®M900, 56 NRTI Lobgerom(Broder, 2010; Cambou & Landovitz, 2020; Disease, 2018;
Lange & Ananworanich, 2014; Maeda et al., 2019; Zhan et al., 2016).

1990-0560 fiegdol sbisfigolido bbgaalbgs NRTI 36935003 8@ 30305 FDA-L dogM(FDA,
2019). AZT-0bs s NRTI-9d0L 3c0slols 3963000569350 099833039, O™ 503-0b 399Obsermds
d9L5dEdYE0 0YM. 5T 3619356153 JOTS 3B FoblbL B0 MMBOL BEHOMYEHOMZOMLYIO
369356053 9d0L  50dMBIbLs o  gobgz0meMgdsl(Cambou & Landovitz, 2020; Lange &
Ananworanich, 2014; Maeda et al., 2019; Zhan et al., 2016).

909bgo350 0d0Ls, HMI SEMIME0 SBEGH0MYGHOMZ0OMLMWOo 53963900 dg0ddbs o653y,
300069 503-0L Bb35slb3s LoEOoEbMBEBH0ZM LsFsEgdgd0 0dbgdms bgwdolsfzmdo
30600 IGH3060mM30Ls s CD4  +  9x6H9gdol  Mom@gbmdol  2sbsBmds
@3dMMSGHMOH00 3HLBHJOoL §90wds39050 3603369 M36500 I9bJsMS Fodergdol sdmBgbols
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3OmacmgLbo(Disease, 2018). 306H)0 OGHZ0MOMZs >OFIOL LobberTo 503-0l MOMEYBMBSL.
MmamO3 F9bo, O3 MBROM FoMo0s 30MHIIEN0 OEZ0MMZS, oM MBOM LHOIRS® W9399>
CD4 + 9x69©09%0L 65m©gbmds - 0dol 3563969090, mvy Ms8gbo 35Myo@ dmTomdls
099bmeo Lobgds(Broder, 2010; Cambou & Landovitz, 2020; Lange & Ananworanich, 2014;
Maeda et al, 2019; Zhan et al., 2016). 53 dom{939933s 9330935M90L LToeds L3S
299m9g49bgd0bs0y  HdMMOGHMOOMEo  GLEBHOL T9IR)00, FobLIMMMGI0! FoOHMLEO
©533060mM30L goBMB3900, MomMs F9gx358900650 M58EYBs© 3965 39domdEbgb Lo33w 930
3BEH0MIBHOM3060L)o 52963 900. §o9egdol 300L gl JoEAMTs isbErMgdom 6 ™39l
dMm0mbM3Z0., M3 893609 MNBOM LGSR0 0ym 300MY ,dbmME 3600603796 06O 35EHMMIObY
©3YMHbMBd0m MM0gbEH0MOMWO 3300935, MHMIGEOEF JEPMPS 35935 JOOL 3MMYMHGLOMYdL
dobsdg 96 1033OEsdEY. ALYS3LO 33093900l BoGoMgdsl 30 B39Mgdcmog fergdo
LFoMEdm(Disease, 2018).

9bMmm 965305 8¢9 56059839 GHM0 508MmBBEY. 0dol 253m MM 503 LGRS MY3 o300,
bdoMos  8MFH9(30900,393H530900L 99 30 3060Lo 36935653900l  JodsHm
©9B0oLGHIBEGHMWo BYOMH.BMY0IMH 306U, GMIJEoE Fbmemo HBo™3MObL 0MYdS,
36935M530b Joge HBOLEBHNBEHMDS M3dEIb0T) MIdo Y3050 IdM©. (Broder, 2010; Cambou
& Landovitz, 2020; Disease, 2018; Maeda et al., 2019). 1995 {igl Boo@otgl 33¢0930 Loss
503M5B0bgl, M 360)935653H00L 3mBd0B0MYd00 30OLOL MY303530 MBOM SPIOWSQ
93900009dMs, CD4+ BogMomm Mom©qbmds 0HM©IOMOS s 3530953H00L LOIZOE06MdS
9306090 s. 1996 {9l 30 39360969035 9933039V, OMA B0 195300 LTS gdOm
35309630 5gL0ToE BLoBRRJOJL 0GOS, 361935653 JOOLOTO MIgHBOLEIDEHMBS 30 MOMJTol
56 300056MJOMY. 1ABsY MYMS305LL 515939 Y IOID B EHOIM SBEOMYEHOMZOONY e
09653058 56 HAART(Broder, 2010; Cambou & Landovitz, 2020; Disease, 2018; Lange &
Ananworanich, 2014; Maeda et al., 2019; Zhan et al., 2016). L5350 gM5300L TGLOICGIMDS
39630000930 0ym b0 9BEGH0MHYEHOMZOOMLMEo [odwrgdol 3wslol - 3MmEHgebol
063030@MmM900L smdmBgbom(Disease, 2018).
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HAART ©@6mU 353096&0 806083 60 9561b35390me00 3e0sliols 3093560531 009009, Lolbendo
503-0L M50 gbmds 89w99hbgzge combgdy 9390ms(Broder, 2010; Cambou & Landovitz, 2020;
Disease, 2018; Lange & Ananworanich, 2014; Maeda et al., 2019; Zhan et al., 2016). odol
dombgogo, Mmd HAART ULogmabeol go@sdbBgbols gemoa@mo  Lsdwmowmgds ogm,
35309639l 99596530 393MOMO 9B9JHJO0 3Jmbsm. LsFoOm oym LHmEOo ©mHBgdoL
399mmM3ms s 353096¢) g FmMRgds . 51939 36193565} JO0 ©535380609dwo 0Y3bgb MOl
063963506 s 33905050, B0 : 2963390 890359963900l domgds Mbos
9mIbM0YMm oL 25633999 3Mbs3300030, BMYo 1153398096 OO, BMYOE 33900l Fo69dq.
59 LOMMWYgdoL 25dM 55F05BgBL MF0oMHPIM F3MMbIEMIOL Mgg0Tol MdgE350s60
©s335(Broder, 2010; Cambou & Landovitz, 2020; Disease, 2018; Lange & Ananworanich, 2014;
Maeda et al., 2019).

2007 FDA Qo096 0b@ga®msboll 0b30d0@H™Mol, 3960dm©  ®oeGga®s306m0l  459mygbgds
©593)30305(FDA, 2019). 2013 §garb 503 065399300l 9390bsrmds 30 ©MEw)EgM30600

MB0(305M5© sofjm(Disease, 2018). 360060316 330093980l F0bYLIOM MEYEJAMSFOMO
98393BHMIO0 0gm HMAMOE 503-00 I3bM3MYd0 MI3MMBIEGO0 Ssd0sbgdOLmZ0L, Slg3g 0d

3060900Lm30L,  OMIGWDoMNZoLs3 300390 MomdOL  0bGHYAMIBIL  0b30doGHMMGdO
5059839JAMM0  ogm(Disease, 2018). Mm@ acs30600L 35300 MB30MsEHILIMDSL
dmbgMbgdMEo gOHmXRJMHIO EMDB0MGdS, MBsROMBMIBOL 3560 3MMBOEO s [o®dmgdol
3905609300 B0 VOMGOIgds HodmoygbL((BHIVA), 2018; Disease, 2018). 53558500
©MEEHIRM30600  30M39w0 Mool I3MGbswMdOl Mg70ddo Jgol, GMIGELsE >dd.
X96IOMYEMBdOLS O 5530sbMH0 LgM30LgdOL ©I35MESTgbEHOL LsdgEoEobm 3ModEozol
390506980 693d9605:305L MHg3l s 3019396530 K 9b(330L ALMABEOM MMYBOBOEOOL
3905069330 99953, MMPMOE  SWEIMBsGOMOo 306390 GooL  Bsd3MObserm
Lodmogds 503-0693030609390 INBOEOWgdoLm30L((BHIVA), 2018).
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©053M305 3. M3 1gM5305BY Igmao 3530963700 LagsMmzgmmdo, 2012-2022 fgero
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5442
5116
5785
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I 2541
I 3044

I 1640
I 2092

505505 bgedobsfizomdos 30-Bg dgBo 6EGH0MIGHOMZ0OMLMWo 36093560530, doo dmemol
658096099 5436 BoJLOOIOMEO MDOL 3mTdODsE30s, BMIgwor FgEEgds MmMo b dg@o
09000353963)0bsb.  8900035996@0  dglodms  ogml 309356 BHJdol  ghomo b dg@o
296UbH353900 ¥ 3B06. 53558500 M350 5Q5T0BOL 503 06K 30 3MBEHOMEOMHGOME0S
369350530b  dbmwmE ©Egdo  gOhmxIO dowgdom. 0dobsmzol, GMI  I3MObIMdS
43903530l bgerdobsizmdo 0gmb , bLygMmSAMGOOLM MMABODBHE30JO0 VM J39ybgddo s03-
b 3609396300 ©Mboldogdgdols s 83MMbIEIMdOL by dols(zMmdmdol  2sbMm©oBY
30 35md9b.

503 060399305/80LOL MM 5G53505dEIO0 ©H535©JOJO0 S 50330 06MdS
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503/30LOoL bo50M930 godmM3egbols s 9539dEH05b0 563 379MbsEMdOL 899w 83390M5©
390D 353096G M LoEgMEbEol bsbyMmdwogmds s FBM3MYOOL bo®olbo. Tglsdsdolo

390DMEO 965 JoEL-sLMEFOMYPIYWO SMI6R5STWOIOO 55350 JdJd0L LobToey, Bscn TGOl
35960560 ©0509E0b. X 96IM-I IMb5(39990000 Y39 fiE0IMHH 560 2509FOIOO I9350JOJO00)
38 30e0mbo 500530560 3300909, o0 ¥4 05O S BT M FgMbogErol §399D9gddo, Loss
503 066394300L 293039 gds Lo3zdome domoeos(WHO, 2021b).

0536595 4. 503 0683030MPOME 353095G5 0330 0BMBS Lsgds®mgzggummmado 2011-2022 Fgemo
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©50y0bs, HMI 503 06BOEOMYINME 30MGOL 5E16250FWOYOO 5535¢0OJOOL FoMOE0 MOLZO
5930. gl 503 066394300, 5M3 MYMI300L, 503-M9b 39538060930 0TMBMLM3HgLOOL, 503
063303060909 900L B30l BOHOL S 503-M9b V3538060 GdWO SbMYOOL TggyOs. 53l
905905 565250 5FOIO0 5350090930l BHESPOG0ICO MOl Z-BodEHMMIO0LS, MMYMOO(3SS:
05305dmU dmfj939, 5en3m3meols ImbToMgds, ZOBOIMMO 5M55JEHOOMDS O 3K IBLIMO OYES
, 053 MBOM 39FHOI BOOL 56535005IO0 95350 JOJOOL 256305Mgd0L MHOLZL. y3z9wsDy
bdoMo 56535050 IO0 99350090900 503 06330306090 gddo T9IIQ0S : FYEOOMEMEOO
LobEMMA0, 5dMH060 3G, 39-LLOLLEAIMOZMS 593500J0JO0, 10M 3O ©9335MOLMDS
5 MbEGgM3mOHmbo (Kansiime et al., 2019) .
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9560560 053930

35460560 058930  F9gBHIdMWIMHO  BoLOSMOL  JoMMMMY0ss, MMIJEoE  bolloscYdS
J6Ombogmmwo  303gMmywozgdoom,  Bobdo®dfgagdol,  3bodgdols s  3MmEHgobgdols
39390MmE0HBIoL IMM3930m. FogM05b0 ©dgEHO A5TM39mE0s 0blyobols by3MgEool
9M39300, 0b6LE0bol JOMHOMOEO MZ30BYdJdIOL I35MR300 9B MO390 gOMs©((ADA),
2021; (3G GH™3meo), 2010).

©0509E0L 3esll0g03oE30s BM0EO3L JEHOMEMAOM 30390l s 30396039000 Lbgsalibgs
9®9390L. 2590MmgMmR00s MMbO JOMOMIO 35@JaMM05: 3030 1 85JM0560 ©0sdgBH0, G030 2
35960560 ©053930, Bb3s B3g30803MNM0 303900 s JJUGESE0OM0 ©0sdYGHO((ADA), 2021;
NCDC, 2016, 2017).

1. ®»odo 1 @o0sdg¢oL  90mnbg93580 - OO0 B MYx6OIIdoL  99E™0dmbmeo

©9LGHOMI300L F9EIA05, 9IRS 30MMYds 0bLYYEOBol sBLMEMEHMHO IBOEOEO (50
X318 91939 309329936905 oBHIBEHIMO 5E™M0TN6YHO OsdYEHO IMBOHOEgddo- LADA)
((ADA), 2021; Kahn, 2003; Ke, Narayan, Chan, Jha, & Shah, 2022).

2. 3$odo 2 85d60560 ©0sdgE0 9GOl Moo, 399330OJMI0M0 @S 39GgOMmgbmwo
900 Mdo09gmMds, G903 bbgsolibzs 39bmEH03om 3c0bgds. 0blvobm®mgbolidnb@mds s
0blweobol Ly3Mg300L IMM393s BH030 2 ogdM05bo OBYGOL B30l JOMOMHO
3odB™mGos (Kahn, 2003; Ke et al., 2022; Weyer, Bogardus, Mott, & Pratley, 1999). ac0w3m%ol
9935300L  Lo3abbm, 0blwerobol Bg3MgE0s 35636MgsLdo s®LgdMwo B MXMILIdOL
159971590000 bgds . 0blyErobol 130300l 3063900 BB 303V e 3MmBOL YB3

2-4 Hyodo 5093t s 9999y 933000M9© J390m©gds 10-15 §0d0.09gmeg 35BS MROH™

3M5QMO@NMH0S S BEOWNOHO  IEAMIsMgMds  9OEIO0M  bobberdo A 3mBol
9399300096 2-3Lm-do Joofj935. 0blryerobolsdo MgHolEIbEHMdOL O™ P YxMHgwgdo

0095%9 993 06O godmygmnab, 30069 0blIEobolisEdo br®mdsgrm&mo JaMabmdgwMmdoLLls

(Gerich, 2002, 2003; Ke et al., 2022; "Third Report of the National Cholesterol Education Program
15



(NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel III) final report," 2002) . s6®sb5305G0Lo 0blwyerobols Lg3™gisos,
0bLEobolodo MgHBoLEIbEH MDY , e m3Mmo3mEMJloMMds s Lodlvdboom godmfzgmwo
bmgdomo 3Mm3qLo, bl MHmdl 3039603900065 s G030 2 FoJM0sbo ©0sdYEOL
39630m569d5L (Ke et al., 2022). Godo 2 Fodm0sb0 00930 oLEHMMOMWS® SVHIM0E0S,
OMYMOE SBO3MID 39300070 o  0bLErobolisdo MIBOLEHIBEGHMDOL BMs, Ml
990950 9m3y390s B MxM9©Jd0 B6J300L ©sd390m9ds s 3GVLITIMOLO 0bLEObol
19369309. 59558500 99360960930 BOJOMDYD, HMT 3030 2 FogdM056 OBYEL IO
3969303160 BoJBHMOO 35B3306MHMBYBL, Mo3 0f393L B X MHJIOoL BM6J300L B3935
(Holman, Clark, & Rorsman, 2020; Kahn, 2003). sbgo 30690d0 360900L3mBoEool gsdm
35960560 009G S1530L5 S rrbob FoEgdol godm 30ms6MYds((ADA), 2021; Ke et al., 2022).

3. bbgoslibgs 30bgBgd0m 458mf3g:9mo 1393053034900 G030l OsdYEO . 8o : Imbmygbm®o
©050930L LobE®MMTo (bgmbs@ow Mo sdgGHO s MODY), 3s6309sLol gabm3Mobywo
2bJ300L  IMP39300 (35630953 0G0, 3FOLGHMMO BodOMDO), §s9wgdom 6 Jodom®o
Bo3m096M909300, 063069090 Q0509HO (33 30MM 303000,
bGH0MYGHMM300MBO MYMs305 ) , 3969303296 LOBOMIGOMB SLM30MYOMEIO OSDdYEO
(GRS ©obol LobM™Ao,  FOHOOIObOL sBOJLOS,  3Ws0bgBIWEIOOL Lob®mdo,
300 x35dol Lob®™do)((ADA), 2021; (3GmEHMm3mero), 2010; Gerich, 2003).

4. 39b35309M0 FodM0560 OBYEO - MOBMEIMIOL PO B30I O )3 bolsdo
AMEgM3BEGHMO0L ©5d390009055. 3gLBHSE0MO FoJM0560 OdYEHOL VI3 MOBMEEMdOL
99mmg 96 gL HG0AgLEBHMT0s Tglodwgdgero s FIMB0SOMOOL F9GIEAMI ?O30LMS35
46905, 396GSE0MO F5JM0560 OdYEHOL 8Jmbg Joegdl Lsdrgseme 5-10 fowrofiodo @osdo 2
35960560 ©0sd9EH0 30O YOsN((ADA), 2021; Feig, Zinman, Wang, & Hux, 2008) .

3560560 053930 553558 Yd 53500 JO50S FMMOL GOHM-9M00 Y39esDY FO3MEILYOIO
Q9939Q09055. 3M535¢ 9630960 5ds© s 0bOMLEHMO 39956580 Tod®0sbTs ©OsdYHTS
930009300l BMMI> oo™ @S sl O3l 0sbMdOL 0Byl JmEOL dgmombg-dgbmong
5200 MFocogl(Federation, 2021; NCDC, 2016; WHO, 2021b) .
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LHEOSR0 MOm0IBOD300, 500xBLOMO 33905 S VWO BODBOIMMO 5dE03Mmds LoALJboms s
35960560 058930 5350 JOMWMS M5MEIbMdOL B0T369wM356 ToEHYdIL A9b530MMBYOL.
909bgo35@ 5oLy, FMOZoe J3994sbsl 3MMbsEMdOLS s ORBMLEHO0ZOL Tgloggmolio
M9LOLYO0 56 gosBbos (Federation, 2021; NCDC, 2017; "Third Report of the National Cholesterol
Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood

Cholesterol in Adults (Adult Treatment Panel III) final report,” 2002; WHO, 2009, 2021b).

330093900L 056563500 , F5gM0560 0sdYEHOL OSRBMBE0MGdS BYEHILIWE 305698000 beogds.
35960560 ©05393H0 3030 2-0b J980b3939008 OO Bsffoo 30 5MHOOFBMLEH0MGOME0S.
50L5603b65300, BT 5055 EM FogdM0560 OSBYE0, 51589 293 BOL BMEGMBEHMdOLS©IO
563935 MBobgMmdoLsm30L BLYMOMDME 3OMBEGTSL FoTMoAIbL, MoYBE y3MBOL
AMEgMH3BEHMO0LOT0 IMPZg30L BMEDY FodM0sbo OdgEHOLS s Awe-LoLbEdsM3ms
LoLEBHYIOL 59350090930l Mol30 I60d3bgEM3bs OBMPYdS. TogM0sBO OLdYEOL TgIS©
396300560900 QOMMEG0gd0 0635¢0MBSL, 3bM3MIOOL BsGOLLOL 2ovsMglgdals
103300 06MOdOL DML 0f)393L (Fadini, Morieri, Longato, & Avogaro, 2020; Federation, 2021;
NCDC, 2016; WHO, 2021b).

35JM0560 053930l 393MEILGds

IDF (©00509@&0b bogcmmsdm®moli,m 139096s305) dmbs3999800m dlmgeomdo dogd@osbo osdg@om
537 30¢00mbo 505305605 9535009000, 59996 90% 3030 2 F5M0560 OdYE Y dmob. 541
90w0omb 5053056L a)30DoLOET0 BHMEWGMHIBEMOOL IMPZ35 s 309E050YBHO 5J3L, Mo
do 5gM05b0  ©0sdgEHOL 26300560 gd0l MoloL J3gd oygbgdL(Federation, 2021). CDC
9b5(39990000 3019000509G0 dMbobrgmdol 10.8% 5J3b. 96 docrombo sbiszo> 18 gwby, 26.4
90¢0mbols 1530 30 >65 {garDby. 0go MAOHM B0 35853539030 30006 Joergddo(Prevention),
2021) . 35960560 ©0sd9EH0m 259m)3909c0 LOIZEOE0BMBS Yymzgeferom®a 3.2-5 dogrombl
395003960 . 2021 9ol 8500960 ©0sd9E0m 6.7 F0erombo 5sdosbo dm3zws (Federation, 2021).
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L5000 2. 33g60560 0sdgEOL gogzMEgmgds dbmgzmomdo, IDF 2021§

Diabetes around the world | 2021

I [T T st Pt
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0531395 5 . B5gMH0360 ©0dgEHOL 293M(39egds fiergdol dobgogzom , IDF dobggoom 2021 fjgewo
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2021 8mbs39990001 20-79 Herob sbs30l dnBOHoo dmbsbargmdol 10.5% Jogmrosbo osdg@o
3Jmbs, 9J956 b Mgd00d 79% 050 @S BsTYSEM Fgmbogerol §399690do 3bM3OMdOS
99396900 350599 MdY6, ™A 2030 HHerobmzol osdgEHO 643 dowomb , 2045 {erolsmgzgol 30
783 3¢b 5005306l 20-79 Herob sbszdo gdbgds (Federation, 2021) . goblsgmodgdogero ds@gds
153961599 MS HOSE0 S BETNSEM FgIMUsgEol §399690T0. FodM0560 OBYEHOL 535 MBdOL
3900mbg93509 99L5390Bg FgB0 496306MMdYIM0s MLObEGMdOL BOOMs S HOYMHYJO0.
59900096 28% Bbg500slbgs sBo3MdMOZ X yMBJOIT0 35303919000 s 32% 30 53 MO0 BodEHmOol
wOH0gJOHMIgMfydol dggaos (Federation, 2021; NCDC, 2017).

0536535 6 . 95JMm0sbo 0sdgGHOL 393MEIWds Lb3oEILLZs Mgl®dLOL J3gybgddo, IDF
dobggzoo 2021 oo
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3950 3mbs399900m LodsMrmM39 ™Mo 2017 ferol dmerml 85gM05b0 0sdYEHOL OsAbMBom
6930L8GHM0MIOME0 0gm 90 599 35309630 (361935c0gbEMdOL J5B396939c0 100 000 dmbsbergbyg
2430.2). 3bm3690580 3060390050 59600 ©0sabMBom sMOEbmeos 21 822 (dsBgz9bgdgwo
100 000-%g 585.4) 35309630. 2017 Hgarb 90 599 353096306 Fod0sbo ©0sdgBO GHosdo 2
3Jmbgos 65 721-b (35h396909¢0 100000-bg 1762.9), 5d9sb 12 931 (95B396909¢00 346.9) oym
353690530 3003905 IPIHOE0 OsABMDOm; berenm FodM0sbo OsdgGHO GHodo 1-0l
6930L8GHM0MIOMEOo d90mbgq3s ogm 17 567 (3583969090 471.2), 59096 2 776-1 (356396909¢00
74.5) - 3bm36935d0 30039 ©s©AI60Wwo osabmboom (NCDC, 2017).
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6000
5000

4000

3000
2000
SRR R 1 |
0
S S S

@ NN Q Q Q Q Q @ N s® L
X & &S « S && && & oS S O
N v ) ) «© «© ko) v & S
S 3 < &5 & $ £
& N o @;?b ‘b@?b {{E ~ ?’S"/@
o S
@90(5 2 ;Sb‘b :;bQ) ()6‘ @
S ® P
(g{)
X}
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©3565L3690 iergddo LodoMmzgwmdo 500b0dbgds ©sdYGHOL 36935¢gbEGHMd0L  BOOL
3960963095, B3 oMM FodM0560 039GO G030 2-0L BOEO SGOL 25300 MdYdIO
5 1O39MIMOM, O935QIO0L  sOMIM  YBHIJEOL s FIOMZOL  omdxMdgLgdsls
13530060 90s. M90Mbgd0L dobg300 FoJM0s60 OBYEHOL 535MBOBS s 110330 OBMBdOL

39605305 15390 E0bM 9GP gdOLETO ASBLLZ9390YEP0 B0TIMMNZ05BMBOL, 593500l
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396Ub35390000 5OMOEHZ05BMBOL oM., LEZIMIMOM®, MHOLIOL FodGHMMMS 2530 (3JEgdOL
0530L90996M 9090000 50blbYds.

0530595 9 . BogMH05b0 OdYBHOL 361935¢0g6EHMdS 100 000 Bebsbemgbg 2011-2017 Fgero
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B 353M0560 0507@ 0L 3MJ35emgb6E MBS 100 000 dmbsbamgbg osbasmndgdom

OMAMO3 0535 9-056 BIBL ymzgeferom®e 500b0dbgds 9935009d0L LiESdOEIMEOHO DM
. bdJo®M3z ™o, oly OMYMOE AmBEromdo, JodM0sbo EOdYEO s Folo oMM OIdO
96003690356 LemE300w©-9306Mm30396 3OHMdGIsL HoMdmoyqbl. 58 3MHMdgdsbomsb
0Mdmeol dobbom LodoOmzgarmdo bm®E0gwgds ©OsdYGHOL FoMmM30L  Lobgwdfoxzm
3606535, HMIJOE ©99350JI0 35:309DEJOOL 530S GHMOOE0 BJ0Z5Y)MHYMdOL
3999x ™md9LgdL, Tgloderm 4901 gd9gd0L 369396305L5 s 139E0B03YMO F9035096EJd0m
BOHM6390gmBsL 49olbdmdl.
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503 0633993000 060E0MgdMEo G030 2 B5dM0sb0 0sdgE0

A030 2 95600560 ©0sd9E0L doMomso 25dmd)3930 80HBgbgdo obEMMomws© b39bm3z0l
36™B005.DMmQ09MM0 39360900 B00hBbY3L, MMA 503 06939J30s s BEGHOMYBHOMZ0MMMEO
93996065 ™d5 0blvobolsdo M9HoliEgb@mdol BeMsl 0f)393L s byl MHymdlL Godo 2
35960560 ©05dYEHOL Q563005690 .

Ubgoolibgs  33¢09g30L dobgz0m GHodo 2 FodMosbo ©osdgBHOL 30935 gb@Mds  v03
068303060909 306MHgddo 2-14% 09Mygmdl (Karamchand et al., 2016; Shen et al., 2013). Dm0
0@ 9M5EGHMMoL dobg30m, 30 3030 2 BodM05b0 0539EOL Fo6300569dOL SEBsMMBS 2 X 96
350505 503 695G 3003MOE LMD Fgocgd0om (Coelho et al., 2018; Duncan, Goff, & Peters,
2018). 5d0-do Bs@BHsM9dMw0o 3309308 Jobg300 FodM0sbo 0sdgGHO 903 0bgxoiEEMYdMWwo
3530963 900L 10.3% 543 (Hernandez-Romieu et al., 2017) .

503 063399305 6560380 JOHMb0 M 6mgdom 3B398L 0ff393L (Hoel et al., 2018; Moon et al.,
2018). 53 GOHML 3O M-560900m0 30GH®3069d0L, Lodbogbol 693MMboL BogEm®ol (TNF)-a., IL-6
, IL-8 oo IL-18 3m6396@®Ms30s 0BM©9ds. 9300096 »x®9gddo IL-18 3693m6OLmEM9d0
390m8M353@90s. 530N JO0 O IBOMOGH WO MXMgEgdo IL-18 dmsgzsmo (ystrms.
50dmPbs ®md IL-18 garggzszos 0bberobobsdo  GgHBoLEHIBEHMOOL BOEILML ©s
39G50MmH LObEMOMIMBsS SBMEFOMYIMWO, Brog IMTs35¢do G030 2 ogdM0sbo OsdYEGHOL
396300006900l Hob3L BOoL(Hivert et al., 2009).

LoLEYINOO bMJd0MO 3OMEILO s BHOOIGHMBBOL 353dME0BTo 503 06g39J300L ML
650530l 803MMBLMMIBY sbIbL gogegbsls. gbodsdolo Bifidobacterium, Bacteroides ,
Clostridium, Anaerovibri , Akkermansia (Brunkwall & Orho-Melander, 2017; Ouyang et al., 2020),
Finegoldia, Anaerococcus, Faecalibacterium @5 Roseburia 3mb3gb@®mo30os, 033906000

59390900 503 06830306090 3069gddo (Moon et al., 2018).

0MBH0MSGL Anaerococcus d590835390L. dEGH0MSGHL $6MOoL Lofobssmdpgam dmgdggds
593L, 9909 9dL 0bLvErobobodo daMdbmdgEMdSL s SF30MOL FoJM0sbo OsdYEOL
396300560900l MoL3L. Anaerococcus ®5mYbMOOL 39330MGdOLSL 3069Mgb0b/BHMOGEHMTBBOL
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0565835MMdS 0DOHEYds. 565535MMBS BHMO3BHMBIBOL 35@90MoBAL sLsbogls (Hoel et al.,
2018; Moon et al., 2018). $M0o3GHmx3s60 30939036905 gugb30MO 5d06MT353930L X AIRL s
59653 360936900356 BMbJ30sL SUMYIEBL. BHF03EHMBIBO 3069M960b50 3069M960boL gBol
99039M00m  39350MEO0BEYds. 09303300395  BHMOREHMRBIBOL  0bmEol  Gymeo
mdbosEool 39939md00 08¢ gds s N-g3mGm0e-306m6H9606L fo®dmddbol. dmy3z0s69000 ol
06@M5306 2,3-omdlogqbsbol(IDO) doge 306996Hgbobsdg 0dewgds. IDO 0dwbyGo
593035305 @5 96mgdoL  9b30m509ds  Fgmdeos.  bLmomdol  dGHoMsGHo 3o IDO
A®5BL3O0GE00L 5F30MgdL 56 9800 bBMYBoMO Jolboi FE0MmEYds. bYBMoMbodbmwo
399560306 459mBobstg Anaerococcus 999300900 3m6396EGHMo300LIL LobiEgdmeo
5bgd0m0 3sL9bo 0b0M©gds(Hoel et al., 2018; Moon et al., 2018). dlgoglio 33w0wgd9d0
39309651 5bgbL 39E9dME0HBABY, 0§393L F939dMOBTOL IMM3935L, 0bL¥Eobo dodstrm
9HoLE96EGHMd0L BOEL s G030 2 FodM0560 0sd9EOL 49b30mMaMgdsl (Brunkwall & Orho-
Melander, 2017; Hoel et al., 2018; Moon et al., 2018; Ouyang et al., 2020) .

563 0933000 060YE30MIOMEO 30306 2 FodM0560 EOsdYEHO

36900 mbs (399900l Jobg30m , BodMMdIb, HMA 503/0ELO S 63 1IYM305 )3 DOol
99G90MmoHIoL IMNIG39L5 S 3030 2 FodM0sb0 ©0sdYAGHOL 396300560900l MoL3L BEOOL
(Achwoka et al., 2019; Adeyemi, Rezai, Bahk, Badri, & Thomas-Gossain, 2008; Alvaro-Meca et al.,
2016; Capeau et al., 2012; Casqueiro, Casqueiro, & Alves, 2012; Coelho et al., 2018; Heron et al.,
2019; Husain et al., 2017; Kalra, Kalra, Agrawal, & Unnikrishnan, 2011; Karamchand et al., 2016; S.
Kumar & Samaras, 2018; Samaras et al., 2007; Spollett, 2006),6500356 503 0905300l godmbgbols
3900099 503 066394300L ML F9ESFMEMMO QM) gd9d0L MHOEb30 §33000M0® o0DBIM.
(Fleischman et al., 2007; Gazzaruso et al., 2002; Gebreyes et al., 2018; Hansen et al., 2009; Husain et
al., 2017; Jacobson et al., 2006; Kyaw et al., 2019; Leon & Maddox, 2015; Martin Lde et al., 2008;
Nakaranurack & Manosuthi, 2018; Pelchen-Matthews et al., 2018; Spollett, 2006; Tate et al.,

2012).9L 990degds 2563060HMmd90wo 0gml mMo dobgBom: byzmm®og s03/dolom s 63
24



93Mbowmdom.  Godo 2 TogdMosbo  @osdgBHolL  qobzomeMgds  v03  0bxggdioolsls
0539330690905 56090000 bollosmol (3300 9d9gdmMsb s 53 MM AsdMYMmTBo SbmMYdOL
LoHobsodgam 390sGMMgdMb (Hoel et al., 2018; Moon et al., 2018).

503/doboL EOHML 30396M039800L 458tmF3930 JOMOMOPO BodEHMMO 05GMMYIBME0s
3600836903560 50000 563 39000353963 90L M FoMsgm(Alencastro et al., 2011; Alencastro et
al., 2012; Bonfanti et al., 2010; Broder, 2010; da Cunha, Maselli, Stern, Spada, & Bydlowski, 2015;
Fleischman et al., 2007; Friis-Meller et al., 2003; Han et al., 2012; Magafu et al., 2013; Paruthi, Gill,
& Mantzoros, 2013; Ryom et al., 2021). 933¢9356(900 530JOMd©bY6, MM 0900
3900Mwgdgoo  NRTI 3693560530l  do@mdmbo®ommo  Gmdlogmemmdol as9m  oym
3°0mf39me0. 1b35 33093900 F9EOdMEE oMM gdIOL 3OMEHJ BB 063080EHMMJdL (PI)
©13930060900b9b6. LEdOMEIMM X5dd0, 33g390Ts 563965, MM PI-bL s Dmpogdmo NRTI o
3656993009 B0MM0 906 BIO0MO BHMIBLIOH0RESBIL 0630d0FHMEOGOOL (NNRTT) sb5¢0ma gL
359 3065300, B0 M390bL, 993530096%BLs s bg30605306L(Coelho et al., 2018; Friis-Meller
et al.,, 2003; Hernandez-Romieu et al., 2017; Husain et al., 2017; Karamchand et al., 2016; Shen et
al., 2013) 9gvdwosm 0bbeobolsdo GHBoLEBHIBEGMdOL BeMs (IR) s GHodo 2 Fodcmosbo
Q050930 359m()3935 (Adeyemi et al., 2008; Capeau et al., 2012; Coelho et al., 2018; da Cunha et al.,
2015; Hernandez-Romieu et al., 2017; Husain et al., 2017; Martin-Iguacel et al., 2016).

563 1965300l 5fYgd0olL 9999 353096@gd0 bBoMow 053 gdgb fmbsdo (S. Kumar & Samaras,
2018). 563 09965300L fYgd0LOL 530 909X0S JM0TBIOLAD Ao35MBOMD X SBLOWO fmbsdo
95905  3oL¥ggooLsb. Xxoblomo fmbsdo To@gds,  9M3 MgMs3ool  ©IHYgdol Ty
X963M009wMmdoL  QomdxMmdglgdol  J9ga0s.  FOLJgdoLLl,30 Mm6560bddo  FoMdo
50 9bMd0m (3b0dol IYOMZJds BYds. GHYMTobo ,xbIOMgE Hmbsbg OO YdS“
3060L0L 35ES0MEIOO 5d3H03MOOL 03300(305L 3r9eolbdmdl, Gglodsdobo MmMsbobIdo
3b0dobs s 3MMEHJobOL FoM30 S©0EAGDs. M3 MJM3300LOL oMol Lv3Mglos s CD4+
50mE9bMdol Fo@gds bgds. I30MYds bmMYdy, BMEMIswobEgds 9bghrools botrxgol
360039L0,60 2593 3530963900 jbsdo 0853996 (Crum-Cianflone, Tejidor, Medina, Barahona,
& Ganesan, 2008; Jones et al., 2003; Koethe et al., 2016; S. Kumar & Samaras, 2018; Lakey, Yang,
Yancy, Chow, & Hicks, 2013; McDermott et al., 2005; Pernerstorfer-Schoen et al., 1999; Tate et al.,

yae)



2012; Taylor et al., 2014; "Third Report of the National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult

Treatment Panel III) final report,” 2002; Yuh et al., 2015)

53 POYMBoo  DBgao3gbs 5943l 5E03Mm303HJOOL  FgEsdmmobdby. PIs s NRTIs
300dgmsb-y  ©gbmduo@odmbm3mgobols 30358 (BI) 506308069096,  Fggyo®
5003M30G 9030 5OLYdM0o JoBEMIMbOM0s B0sBYdY. 53 3OMEILL sOYMBoMO DYs3egbs
593L 5003Mm 30300l 393odM0BILS s LoMEbEOLWEIM06MdsYY (da Cunha et al., 2015;
Grinspoon & Carr, 2005; Paruthi et al., 2013; Sattler, 2008).53:6J 30 0535400 39M0839M0ME0
5©03Mm30GJO0 BOOL IME0M3ME0MY 3530L¥)1535¢0 3b0dM3560 8553900L 36396EMSEOSL.
obobo bgagdE0IMSE FoMoyYd0b 30LE3gIMME/396GMIW M 3B0BMZ56 Jurmz0wdo, 99 gASw
563-5ME0MGIMO (396GOIMMHO 5OOMI0BITMMO S MOLMEIOZ035¢ M0 Lodlbydby
3000560905 (da Cunha et al., 2015; S. Kumar & Samaras, 2018).

L0dgMY, fmboli ImMTsEHgds, WOSOYGHOL MR IHBYOO OLEHMMOS OO O03YEHOL 630056 gdOL
MoL3-BoJBH™Mgd0 Pl 9316bseomdol o®mb (Kalra et al, 2011). oblbwyewobols dodséron
69BoLBHIBEGHMOS PI 3360bscrmdols odml 0BMmgds GLUT 4-bg sdm3009089eo (Husain et al.,
2017; Kalra et al., 2011) @05 0590493009090 394560Bdgd0l dgd3gmdoo (Husain et al., 2017; S.
Kumar & Samaras, 2018). PI 3¢»™353L 3600 &9ob90b, Grdqergdos 360moblwyarobols 0blvemobs
390598bsBg s 0bLEobol 3539dME0BIOL MYYMEsE0sBYs 3sLvbolidygdgwo .PI-gdo
53396019096 GLUT4-0l @6mobligrm3sgosl 9xegool 30GH™MBMmE0sb »xcmgool Bgoosdo@ by
(Husain et al., 2017).

PI x3m330L 30935653900 (330056 50003magbme 30wgdl s 91396bgd96 s03mE0GgdoL
0xR9M9b30530sL (Husain et al., 2017; A. Kumar et al., 2020; Sattler, 2008). PI-gd0 396093960
503M 3039030 583009096 30GHM3EsBINOO M9EHO0bMOBOL 855350~ 53930060900 1 EBHodol
3Om@Egobol  (CRABPI), 0909290 BO©0D 93m3@GHmDL, 99306090l 396089000
5Q003M303gO0L 3OIM0TGMHO30SL 96 Bsbo33egdsl. PI-9d0 sliggg 99390009996 3g6mduodwmero
3O079M5300L-35055JGH0MMgdgo  M9393G™me Y (PPAR-y),0m09wo3  doGm30L
A®bL3O07300L BoJBHMO0s. PPAR-Y 5993000989005 50003m303900L 005396096:305300L5 o
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531bgd30mbo®mgdobmgol (S. Kumar & Samaras, 2018; Sattler, 2008). ol bgeol wfigmdl
39600890 03MEoDL s 39MH0BIO00 wo3maqbyBol 0630d06M9dsL (S. Kumar &
Samaras, 2018; Paruthi et al., 2013). PI 515939 0535380690005 393 s0mtse 860d369wmgsbo
5003306900l g59myma30ol ©od390m90sLMsb, Bog: $03MmbgdEobol (da Cunha et al., 2015; S.
Kumar & Samaras, 2018). 5c003mbgd&Hobo sG193mwo6m9dl 030dol (00300960 39¢9dmeobdols
39690L, ®MmImgdo3g FmbsHowgmdgb w03m9bgBdo , JmegbBgMobol Lobmgbls s
A6bL3MOEH0M9d530, 5dw0gMHgdl BMBRbOL 3bmMgdoL 3B0TM3s60 8553900L 56 Y3L s
AGOBL3MOGHOMYISLL, 5d3L 96mMgdOL Lofobssdgam s 9bGH0MILoIBEHMOO ™M30l9d9gd0
(Esfahani, Movahedian, Baranchi, & Goodarzi, 2015). 503 06303090 gddo 9630
503mbggBobol  363396GG5300 3M3OM3MMEF0ME  ©EIM3Z0IOIEGd5T0d dmEEol
396@®5¢E LodL¥)dbglmsb s BgEdMEEM LoBE MMM s03 (Freitas et al., 2014; Kosmiski et
al., 2008; S. Kumar & Samaras, 2018; Morimoto et al., 2014).

PI 3563695L0L 89¢3)9-9% 090900l 03m@MmdLo3wMmdslis s o3mEOLGMMTB0s e 3:mbBol
Mbol 3mTo@gdsl 0(j393L. PI83960bscnmdols sfiggdol 99909y, 390 “Ix 90900l 53mbd300 o
0bLmeEobol LY3Mgisos 25%-50%-00n dgotqds (Husain et al., 2017). PI 89{y39@obob,

303960039905 0530L053500 3MMg0MHgds (Kalra et al., 2011).

NRTI  80o@mdmbo®mooll 53mbdEool @o®m3q3sb  0f3q3L. 99 X3MBoL  36M93565EGH00bL
90@Mdmb®ool mJlosE0O FMLRMOOWGOsDY HWIHI6 Bgyo3wgbsls, Fglisdsdolos ATP
Lobmsbob gdudeglios Iz0Mmgds (Kakuda, 2000; S. Kumar & Samaras, 2018). 530L 2560
90@Mdmb®09d0l MHoibzo, Bmds s 994GH03Mds I3060©Jds . do@Mmdmbo®ools Bwmbjzool
059390009000 3565egIMS© 0bFH®T0MEIMO0 W030©JOIOL 5393305 0DMHYdY,
930605 03000l MJLOIE0S S 0HBMPYds 0Bl obolodo MYHBOLEHIBEGH™ds. NRTI
96%00 ©b3 3me0dgmsbs Y-l 5063000690L. gl 96Bodo FoEmdmb®ools Mmgdeozsosbygs
35bbolidaqdgo. 9999 dodmdmboMommo ®odmbm3gobol 87535 (MBT) 3060©9ds,
03009008 OxBIOHBE0s300LMZ0L LsFoMm 496900 36J30S OJ390YOI0s, 3BOTM3s60
953539000 mJLOS300LMZOL Lo FOMM BHEMIBLIOHO0REOOL MY HEMMGOOLS s 39bgdOL BbE0S
249909093 9os (Fleischman et al., 2007; S. Kumar & Samaras, 2018).
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35bEgllo 563 8900035995390l 03mEOLEHMMIB00L MROM B0 MOLIO 5930. Lodfrbomm
IGO0 06xm®Bo300 L53dom© F306095. 300603 ME  332g390Dg  49BLOI MGG
39309651 5bgblL Lodlwdbols g30gdos. B3B3 33¢0939d35 (3boym, Mmd FgmEg MsMdOL
NRTI qb&0b653060L 19329006056 900690000 100 %96 65300900 GHmdlozmMo Bgdmddgogds
593L doEMgmb®o ©bad 3w 0dgesb-y -bg 3b0dm3sb Jumzowdo (da Cunha et al., 2015; S.
Kumar & Samaras, 2018). sbosgro xamx0l 36096603 qob, 0bGgacmabols 0b3odo@mmgodl
690@M5¢0M0 56 653090500 ©985D056939w0 8 GdS 5J30. BoRITOMSP MOEEHJAMIZ0M0
393965L 56 9bEIBL 5E03M(303JOOL ORIMIBE05E0LS s 5E03Mm306900L 1g3MrY305DY.
9303930530600 9B35306096Db I9o69d00 6530gds 59306MJOL sE03M3039dd0 PPAR-y
99b36M9LoSL, WO3M3OHMEJOb W035BOLS s 5EO3MbgdBHObL (Moure et al., 2016). Mo dggbgds
mbsdo 35@gdsl 0b39acsbol 0b30doGM™Mgdo s Igmeg momdolb PI oo NNRTI-o3 3o
003930696 565L5LM39000 Hmbob Fo@gdsl 35309630 (S. Kumar & Samaras, 2018; Taramasso et
al., 2017).

B9050b603bmwo 33000¢0g09d0L Lodwmsmgdom NRTI  0bbymeobobsdo H9boli@gb@mdol
DMLY O FodM05b0 0BYEHOL 2563000509051 fiymdl baels (Brown et al., 2010; Kakuda,
2000). 50dmBbs, GMI 503 0683030MJOIM 353096@gd0, MHMIwgdog NRTI-L 3 {guwby
bsba®I03500 00gdbgb, HOMA 0bgdbo 1.5-x96 3dmbosom dmds@gdyeo (Brown et al.,
2010; Karamchand et al., 2016). 53 MBOM boba™Mdwog0s sO3 MgeMs305, MBOM 39EO©
0DMHYds 3039620039300l s 3030 2 TogdM0sbo ©0509BHOL Fob30mMsMGOOL SEIBIMDS
(Brown et al., 2010; Coelho et al., 2018; Shen et al., 2013).

99G50MM IMM39390L, OMIEGO03 5OZ MJMS300055 253M[39790 BEMYEBHOMZ0OHVvmen
SbME0MYOMO 053930 9 Yds. 53 B30l OsdYEL BMBEI© 08039 3erobo MO LYIGsMO
593, H™AMOE 3030 2 FodMm05b ©0sdgAL (Kalra et al., 2011).

503 0639J300L ML Lbgsalibgs 1isd3@Mbsenm 1553995693986 sLmE0MYdMEO FsgMosbo
Q050930
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3B6EH0MIAHOMZ3060L)0 360935M9GJOOL oM 503-5LMEFOMIONIEO O0SdYGHO T9odegds 0d
3693505390053  29dmofg0mb, HMIWgdoE ™m3MmOEHMboLEHMMo  0b6x39d309d0L s v03-
SLME0MYIMIWOo IERMI>MGMOGOOL Bo33OBIME godm0Ygbgds. 396Es800bo, GMdgwmos P.
carinii  sbME30MYOMwo  36939mbools  3MMBOEISYEHOZOLMZ0L  FoBmoggbgds  3s636Mgsliols P
X O90900L GHMgLoMOMBSL, 30396M0390800L5 S FogMH060 sdYEHOL AB30MMIGDL 0)H393L.
303960039905 396359000600 8329Mb5¢cMmdoLsl 3530963 8% wzomaMgds (Kalra et al.,
2011) . 353095390L, MMIgmsi  39630dooboom  33MMbsrmdol 8909y ©O0sdYEO
39630000 5m , MOYE60BIdo Esdswo C 393¢0oL ©MbY 5430, M3 B MYxOIOIOOL
©9LAHOMI305Dg 805608693l (Bouchard et al., 1982; Waskin, Stehr-Green, Helmick, & Sattler,
1988).  99m500dd0@sb  499mdobsdyg,  3963980-0bo3MMgdmEo  ©osdYEOLLL
15939MbsMm© FBMEM© 0bLYIEobos M93mgbgdero (Kalra et al., 2011).

503 0683030090 30609330 FogLEHIOM 539GSGO 5O BN SE300LMZ0L Q9dMm0Ynbads.
3619356053l ©0sdgEHOLsdo  F0EMY30gdol  gobgzomsMgds  FgMdos, Mo
330306030300 gd0L Ao3bo Imddggds 593l. 353096G0 AOBOOWO MoMm©gbmdoom
0090l 35¢0mM0gdl s fmbsdo 0ds@HqdL (Henry, Rathgaber, Sullivan, & McCabe, 1992).
359G gOMob J9fiy39@0L 9999 3039039305 930LME35 JMMYR0M©Yds (Kalra et al.,
2011).

503 063994300L C 3935¢)0¢00 06ME0MH7dYwmo 95gMm0osbo osdgEo

503 066394305 bdocoq C 39353 0@msb (HCV) s B 39353)0@ 096 (HBV) ghoms a3b3zqds. HCV
BOOL 0bLvEobolodo MYHBOLEHIHEHMBOL s byl MHgmdL GHodo 2 JodMosbo osdgEOL
39630m569dsL (S. Aytug, D. Reich, L. E. Sapiro, D. Bernstein, & N. Begum, 2003; Cabrera-Rode et
al., 2003; Kalra et al., 2011; Naing, Mak, Ahmed, & Maung, 2012; Serfaty & Capeau, 2009a). HCV
0630306090090l 2-10 X9 59300 FogdM0sb0 O0sdgAHO BHo30 2 2563050900l Goligo
9mdsGH9deo (Serhat Aytug, David Reich, Lawrence E. Sapiro, David Bernstein, & Najma Begum,
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2003; Cabrera-Rode et al., 2003). 503mBbs, O3 HCV 0bgoio®gdrme 3omms 25% @odo 2
35960560 ©0sdgE0 9J3L (Mukhtar et al., 2013). @00 3M3MOEGHWO 33093900 dobgzom, 30
J6O@bozmwo C 3935@0E0b 3dmbg 353096305 20-50% HCV sbmEo®mgdwemo 85M0sbo @osdg@o
39bmz30mes(Serfaty & Capeau, 2009b). 40 fiewoll HCV 0bgoio®mgdmw 30690L 3x g6 sd3om
35d60560 ©0539E0L MoL30 FMIsEgdmwo, HCV 5650630306098 30690msb 89056930,
(Kalra et al., 2011).

HCV 0bgogo®gdmw 30690L M6 o dsblo 59300 gobmgomstgo @odo 2 dogdosbo
500930, 3000609 HBV 8Jmbg 5005805693L. m®ogg HCV s HBV 693000353008 3563695600 B
X 0909030 256030L S 5DB0sbYdL Fom, 390G D0sbEYds 0BLYIEOBOL Lobogbogm 3B,
653 0bleobolodo  GIBoLEFHIBEGHMOOL DO @ G030 2 Fodm0osbo  ©sdYEOL
39630056905L MHymdL bgenls (Naing et al., 2012).

030 2 85600560 ©0539G0L ©dO 253039 9ds HBV 0Mml m6Mo 53od@dmcmoo soblbgds.
306390, HBV 3593065300l 36:0165800. 35930053000 Bodwgswmgdoo 8306090 JOmbozmeo
HBV g3m®3930L oo dols dog® 459mi39e00 25001093900l bobdomg. 8gmeg, HBV L{imsgs
3OMaMgLoMYOL. 093050005 HBV-sLm30609dwo 30606mbBo, HmIgeo dmdsgsedo sbmgdols
396300006905L5 S 3030 2 F5JMH0560 OsBYEOL 29630M50MYdL figmdl bgenls (Cho Naing Joon
Wah Mak Syed Imran Ahmed Mala, 2012).

3OL9dMBOL A56Lb35390)C0 MYMO0Jd0,mw) HMYME Fgderos HCV @030 2 85d60sbo oosdg@ol
390mf3935.  HCV-3bm3o®mgdmeo  @o0sdgBHobsl  30m@Ggob  306s%s B (AKT),
13mbRSEH0OobMobMme3-3065%sL (PI3-3065%5) @5 06lverobol 9393¢®M0L LrydliG MGl
(IRS) ©989J¢0 33b309ds(Serhat Aytug et al., 2003; Mukhtar et al., 2013). HCV 39360 36-
360930m0 30EH™3069%0 godmoygmgs, dso dmeolb TNF- o, IL-6, IL-8 os IFN-y (Serhat Aytug et al.,
2003; Mukhtar et al., 2013; Serfaty & Capeau, 2009b).

IFN-y L3o09mo®gds  3530ma303900Ls ©s  dmbmo@gool  dogh,0mmdgwos  ©030derdo
JOmbozme  sbmgdom  3MMmEgll  0fj393L.  F93MMBIYJO0  55dBHO0MIOIE  3BM-sbmgdom
30A™30690L 5 5H0569096 30dwWls (Serfaty & Capeau, 2009b). 3Gm-s6mgdomo go@mzobgdo,

dop: IL-6 , 0f39396 3M™3H9obgdol Lm3Mglbost, IRS1 s IRS2 ©gaMe0oM©gds, 990990
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IRS1/IRS2 Lsbogbowrm 35930 BMbBMOO0Ww©gds s 0630d0M@gds (Serhat Aytug et al., 2003;
Serfaty & Capeau, 2009b). 53 99dobobdoo 0BM©gds 0blryerobolisdo MYHoliEIbEH™dS ©s
3000560905 G030 2 F5gM0560 053G 0.

HCV 6™l 030de0b b3go@mBo 30000600905, 58 OH™ML 459m0Yma3s 0@ Momgbmdom
0530L¥1835¢0 3b0dM3z560 3593900 (FFA). FFA 5594&016H90L ©:95J¢0we0 596805000 bobgmdgdl
(ROS), BM@OL ©0530WY0EIOMEOLs s 539B0w-CoA 3mb3gbGHMoEost. gl 3Mmglo
UGH0IME0MGIM0S 30MEHJ0b 3065Ds C(PKC) @9b c-Jun N g0dobsgn 3065%sL (JNK) dog6.
d9gao@ IRS1 UgMobol gmlgmdowssos , ©30dwdo  au3mbdol  (o@dmddbs o
33mb9ma969B0 0DBMHYds. I3060©YBS 03mygbgHo, M3 byl Mfigmdl oblvwobolisdo
9BoLBHIBEGHMOOL BOELL S G030 2 TogdM0sbo sdYEHOL J963005M9dsLs (Serfaty & Capeau,
2009b).

gb®oo 1 . 503 068030093 306gddo JodM0s60 EOBYEGOL 336300MYdOL FoBYBYdo ©s
99ds60%Bagdo

Q0553500990 256300050900l | 53500900 49630 369d0L dgdsbobdo
dobgbo
MM560Bddo  JOHmbozmwo  sbogdomo  3Mmigbol
0603069000.30:Mm-56mgd0m0 (30EH™30069d0L, Lodbogbols
503 06399300 69360mbob goj@mmol (TNF)-or , IL-6 , IL-8 o IL-18
3Mb396@®Mo30s 0BM©gds.
Boferogme gwm®msbg  Bgdmddggdom,  3gMIm
Anaerococcus 650 9bmdol 99930609000
Hmbol 93390000 do@gds
563 0963305 5@03mE0GIO0L  ©OFBIOGBE05300L @S B9EVdMEOBIOL
QoMOW3939
©W03MEOLEHMMAB0S
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BM0L 06LEobols dodsmro HHBOLEI6EHMOdSL GLUT 4-%

©59M30©JOIMWO S ©IM300090go  39dsboBTgdols
36395Bgd0l d9d39mdoom

0b630d0@HmMm9d0 0m353L  3OMEHsHIol, OHMIGgdos  3OMoblyeobols
0b6L¥0b5 236M5ddb5BHg s 0BLYYEPOBOL 35ESdMEoBdol

9325305990 35Ubolidygdgeo

330l 503Mm9bme  30gdl s 9x39Mbgd96
503M30GJO0l ORBIMBE305305L

3563695L0b B x5 9g00L GHMJLorOMdS

bm3gmbomemo 0@ Mgmb®ool 3mbJ3z00l smM393s
2379GOBLIO03EHOBIL

0b630d0@HmMm900

39b@sdoobo 3563695L0b B xMH9g00L GHMJLorOMdS

35393 IOM 5339390 3303060303000 900L b s3b0 dmddngdol dgdsbobdom

JO®b0379m0o s6mgdomo 3Mm3gLlols gobgzomsmgdom

HCV IRS1/IRS2 Lsboabserm gHqdol 06300069000

35d60560 ©05839GHOL J39XJIBIOIW ©IYMBS 503 06xoEeMYdME 306Mgddo

503 5 ©OOYGHOM 535G ms B0 J3gXAMNBO J300w0s 250M3YMm: 3530963000,
gL 3Jmbsm 0sdYE0 503-0Y, 3060930, HITIELMS3 050YEHOL OIFBMDBO WML
503-0b 00096E080E0MGOOLIL S 3060900, MMIWIOLSE 2969I30MIM 30396039805 563
0965300 9999, 59 J39X 3IBJOL F9GdMEMMO oL 300l Lb3oolbgs d9dsbobdols
2590 256Lb3539d90 JoMMZS bLFoMYdsm (Achwoka et al., 2019; Brown et al., 2010; Duncan et
al., 2018; Husain et al., 2017).
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3039030399000 359mfiz99e0 1503300e0s6Mds 503/06g030Mgdmer 3oMgddo

50dmPRbY, MM 3039620039905 0639J309M0 5350 JOGOOL POML, BOHPOL 5350MBOLS
1033000 056MBdOL MHOLZL. “993M5335 3309350 583965, MHMA 3039MY039305 3030 2 FodMosbo
©O05093H0m 56 oL 296939 (3O 99IYRIOMbS 53938060900, 2obLSIMIOIOOM
AM09M3mmDob, 3693dmbool s LygBLolol dJmbg 353096(39dd0. 303960 3gdos M350
3o6Ub39390wo 39dsbobdom, 0f393L 103300 0sBMBOL IMToEH oL 330 OBYdM
35309639000 (Chang et al., 2011; Dooley & Chaisson, 2009; Jeon & Murray, 2008; Kyaw et al.,
2019; Moreira et al., 2018; Park, Zuiiiga, & Garcia, 2019; Pealing et al., 2015; Suligoi et al., 2018) .

&030 2 050930l b8oMs 33b309ds 503 0bBOEOMOME 30609030 S MBOM T OMHYNTGO)
3990UL3Wgd™sbss 935380600, 3000MY 503 M150bR0EOMYOME 306HgdTo (Achwoka et al.,
2019; Adeyemi et al., 2021; Bruno et al., 2002; Casqueiro et al., 2012; Chang et al., 2011; Coelho et
al., 2018; Cubero et al., 2011; "Estimating the burden of HIV late presentation and its attributable
morbidity and mortality across Europe 2010-2016," 2020; Falasca et al., 2007; S. Kumar & Samaras,
2018; Mangili et al., 2007; Martin Lde et al., 2008; Park et al., 2019). 500mBbgs, ®m3 503 s 563
BM©OOL 39@90MEM0 LObEOMAOL s 3030 2 5dM0560 s0d7EOL MHOL3L. G030 2 Jodcosbo
50093)0L MOLI-BoJGHMMJIO 356MR9 SMOL 3BMDOEO BMYS 3M3ME5(30580, FoaE6Td 503
563 53539000 MHoL3-B5dEHMMJOL FodMoygbgb. 503-0L MM 3030 2 BodM05b0 Es0dYEBHOL
396300560905 HIMZOPIMWOS  vPdMOg  BOJBHMODY,  OMAMOOESs 03  0bggdzool
b56MA03Mds, 08bML3MaLooL bo®olbo s 563 3900035996300l Bgdmddgwgds (Achwoka
etal., 2019; Adeyemi etal., 2021; Adeyemi et al., 2008; Alberti, Zimmet, & Shaw, 2005; Alencastro
et al., 2012; S. Aytug et al., 2003; Bonfanti et al., 2007; Brown et al., 2010; Bruno et al., 2002;
Casqueiro et al., 2012; da Cunha et al., 2015; Duncan et al., 2018; Hernandez-Romieu et al., 2017;
Husain et al., 2017; Kansiime et al., 2019; Martin Lde et al., 2008; Mocroft et al., 2018; Mocroft et al.,
2010; Nakaranurack & Manosuthi, 2018; Pelchen-Matthews et al., 2018; Rasmussen et al., 2012;

Teeraananchai, Kerr, Amin, Ruxrungtham, & Law, 2017; Wand et al., 2007). 139308309960 563
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9900359963900, gobLs3mm®gdom PL, NRTI s bemyogmomo NNRTI-gd0, Hemym®oisss Efavirenz,
535306090905 3030 2 FodM05b0 ©s009BHsb (Adeyemi et al., 2008; de Waal, Cohen, &
Maartens, 2013; Duncan et al., 2018; Estrada et al., 2006; Falasca et al., 2007; Gazzaruso et al., 2002;
Kansiime et al., 2019; Karamchand et al., 2016; Martin Lde et al., 2008; Nix & Tien, 2014; Rasmussen
etal., 2012), 0olba0399058056, 0ober0300qd05bmsb, W03MmEOLEHMMBOILMB, sOEHIHOM
30396039bb0osbs s J0m3sMm0mdol 0bg3s6MJEHmOL gobgzoms®mgdslimsb (Achwoka et al., 2019;
Adeyemi et al., 2021; Alencastro et al., 2011; Alencastro et al., 2012; Baum et al., 2006; Boyd et al.,
2017; Bruno et al., 2002; Calza et al., 2011; Casqueiro et al., 2012; da Cunha et al., 2015; Dimala et
al., 2016; Estrada et al., 2006; Falasca et al., 2007; Friis-Meller et al., 2003; Friis-Meller et al., 2010;
Gallant et al., 2017; Gebreyes et al., 2018; Hernandez-Romieu et al., 2017; Heron et al., 2019; Husain
et al., 2017; Kakuda, 2000; Kalra et al., 2011; Kansiime et al., 2019; Karamchand et al., 2016;
Nakaranurack & Manosuthi, 2018; Nix & Tien, 2014; Patel et al., 2018). Dmgog6mds 3309350
5B3965, MHM3 503 0b8o30MYdMo  30396MRe03930M0  353096@gd0L  Lo33EOW0sBMBOL
9563969090 3609369crm3zbo@ 509353905  B®Bsaw039006 503 0bxoE0MGOIgdOL
103300 0s6MdOL JoB3969d9w L (Bijker et al., 2020; Chkhartishvili et al., 2017; Chkhartishvili et
al.,, 2014; "Estimating the burden of HIV late presentation and its attributable morbidity and
mortality across Europe 2010-2016," 2020; Park et al., 2019; Suligoi et al., 2018; Trickey et al., 2016;
Wada et al., 2014). 30035600308 06x356OJEHOL MHob3o ®0mJdol omEmToaq0E0s 503 S
©0509E0L 3Jmby 35309639000 (Friis-Meller et al., 2003; Friis-Meller et al., 2010).

50dmPbs , ™I CVD (35600355390 wMH0 ©9535090900), CKD (0006300l Jhmbozmwo
©55350905) @5 F9HOdMWIMHO  IMM393900 503 O M3  3MYM305Lobss
05353006093 wo(Adeyemi et al., 2021; Adeyemi et al., 2008; Baum et al., 2006; Boyd et al., 2017;
Friis-Moller et al., 2010; Gallant et al., 2017; Gazzaruso et al., 2002; Gebreyes et al., 2018;
Hernandez-Romieu et al., 2017; Hyle et al., 2017; Kansiime et al., 2019; S. Kumar & Samaras, 2018;
Mocroft et al., 2018; Mocroft et al., 2015; Naicker, Rahmanian, & Kopp, 2015; Pelchen-Matthews et
al., 2018; Spollett, 2006; Teeraananchai et al., 2017).
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503 0653030090 3069030 DMYX I, ©15dY60TY M55 II0 H5350YOOL MEbb3zgEMS
33b30909, BMIgwoi Lsdmsmmo 4.7% dgoaqbl. Absgbo dggao 0ogm Homdmoagbowo
B0dd53033980 Boo6900 33930l EMMU,LOE 99350JOJdOL MBb3gMS 4.5% (95% CI
3.4-6.0) 500b03dbgdmy (Kansiime et al., 2019). 503 065303060900 306900056 sL53m35698d0
3O HA0MO0S 5M9g505FOIO0 5350090930l LOHB0E),30M Y sbowsBMYdTo (Kansiime et
al., 2019; Magodoro, Esterhuizen, & Chivese, 2016).

6930996009005, HMA 503 06g39J300L O™ 3030 2 FodMH0sb0 ©OsdYEHOL MTBOM oo
3930390900 2590, 3530963900 ym39geferoMo 990mfdgbgb. G§odo 2 9sdMm0osbo osdg@ol
3693963095, 5MJMo 459Mm3w9bs S YEIVMEMMHO IMM3939d0L MMM FSOMNZo,
39593060901 53500Md0LS S BO3ZEO0W06MBOL MOL3L 503 06539300l O™ .

503 068030090 gddo 9gEsdmEMo Lobmmdol 3M0dGHMMYd0 s 3Mg3zsemgbE™dS

39G90mMHo Lob®MMIol (MS) ©gn0boEos BMYsO 3Mm3MwsEoolmzol dgoddbs. oo
90393l 0bgom MoL3-BodGHMMIIL, HMYMOOES SdEMIobserMo Lodbmdby, obErodowgdos
(30396303 0(39600©0305, Imds@gdyeo LDL, ©sdzgomgdreo HDL ) ,30396Hw039300,
0bLEobolodo MHgHBoLEBHIBEGHMIOL BOHS s sOEIOOMWOo 3039MGHIED0s. T9BSdMEMEO
LoBbEOMTI0 3030 2 F5JMH05H0 OIBYEOL, SMIOHMLIEIOMDBOLS s CVD gobgzomsMgdols »yobL
0L3 BoJGHMOL FoOdmoy9bl (Ford, 2005; Ford, Kohl, Mokdad, & Ajani, 2005; Martin-Iguacel et
al,, 2016).

393903 E® BLobEOMMAL doe0sb B93M0 LEgMHMM 593l 503 06539300l WML YsB30M GO
©03mEOLAHMMR00L  LOBEOMIMB. Wo3mPOLEBHOMBoOL Lob®MmIo dmogsgl  sbodol

3905b5Hogdols ©oMHM3935U, 3960339MH0)w W03MOGOHMBOSL, 395GHMOME
0330390 GHMMB00L, oLEP030 dosls s 0bLYEobolodo GgHBOLEHIBEHMBOL BEOL .
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99390m@Mo LobEOMIOL IROBoEOYdO Foblib3zs3wYds, 0dol dobgzom, mvy Mmdgwo
MmO560bo3ool  ©IR0boEosl godmgz0ygbgdm. yz9wsBy @ogMEIgdIos  gMmaboero
JglBgmobol A9bsmEgdol 3MMYMSToL BOHILOWW M I3MObsMdOL 35690 III (NCEP
ATP III) s IDF ogg3oboiogdo. NCEP ATP-III 8obggom, 892300¢005 30043500, Hd 353090631
39390mEMo LobEM™do 5943L, <) 5 60db0oB 3 6 TgBo Fsbolosmgdgo 50960dbgds.
913060305 gosobgs 2005 §geb s 300EgMH030 56E03039M:0030©JF0MMO MYMS305 S
9630303903960 o bydMsgdgdom 939MbsMds ogds@s (Grundy et al., 2005; Martin-
Iguacel et al., 2016). IDF 25635639300 530™30bser&o bLodlwydbg osabmBol slislidgms
3930009390 3O0GHJMH0)F0, $30FEHMI 9930090 9ol 4omTgdmfgHowmdol (WC)
999m{jagos (Alberti et al., 2005) . 0339, 539M030L w90l S (30530L/FLICOL, B0 EZJOOLS
5 Lolbarob 9HM36wg 0bLBHOEMEL (AHA/NHLBI) s IDF-U dmenm 3mbligblmliols dobgwgzom,
0909953005 MS-ol AHA/NHLBI 56856399, Hm3gwols dobgog0msg 396¢®sww® Lodlwydbgl
393000939 356589V 56 FoMTMo9bl (Martin-Iguacel et al., 2016; Martin Lde et al., 2008;
Miccoli et al., 2005) (gbGowo 2) .

X 963M009Md0LS s 33900l gPM3zbo 330930l (NHANES) dcagnm dmbs399900L dobgzom,
39G90MmMH0 LObEMMIOL 36935 bGHMds 598-80 ymzguhromGms 0BMmYds s 34.3%
50093L (Ford, Cunningham, & Mercado, 2014), 936®30L J39969ddo 30 6-30%-dg (Cicero,
Nascetti, Noera, & Gaddi, 2006; Maumus, Marie, Siest, & Visvikis-Siest, 2005; Miccoli et al., 2005;
Wannamethee, 2008) 99699gmdl. 39¢3)sdme6o LobM®MAOL 301935 gbEHMds 4oblbzs398w0s
Ldgbobs s gbo3MOMdOL Jobgzomsg (Alvarez et al., 2010; Freitas et al., 2011; Mangili et al.,
2007; Mondy et al., 2007). 503 066303060909 30609030 393930 w9m0 LobOMIOL MHgoEr GO
393039 gds XM 3093 39950l Logsbos. bbgoalbgs 33e0g3900lL dobgzom dolio
369350 9bEGHM™dS 7-52%-0¢0q 9969gmdL (3BOOO 3). sigm0 OO BbZMds, 5EdSM, 33093900l
296Lb39390909c0 OHI0bOMss J9B30MHMdYdIro (Martin-Iguacel et al., 2016; Martin Lde et al.,
2008).
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3bMoo 2 . 39G50me®Ho Lobp®mdol gnobogogdo

98060300 AHA/NHLBI (Alberti et | NCEP-ATP III (Grundy | IDF (Alberti et al., 2009)
al., 2005) et al., 2005)
bogoe@d e
360G gH0mdo
56 5943L 56 5943L WCa gobozméo
X30BJd0L dobggoom,
936390 9g00Lm30L :
> 94 13 (3530)
> 80 13 (Joero)
59539000 3 56 dgBo | 3 56 dgBo | 2 56 dgBo
3Mo0@9Momdo doboliosmgdgero dobsliosmgdgeo dobsliosmgdgeo
395G MEmo | 49BMowwo WCa,b WC > 102 3 (3530)
Lodbv)d69 WC =88 13 (Jocro)
GMoawoigho | = 150 dp/oe (1.7 = 150 8y/oer (17> 150 Op/oe (1.7
9%0 d0cmen/) 56 | 90men/e0) 56 | 90men/e») 56
(TG) 30396GHM03w039M0©Y | 3039030039009 | 30390EM0YHMO(39MH0®Y

dools  Lofobssmdgym

dool  Lofobssrmdgam

dools  Lfobssmdgym
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T1/?report=objectonly#TFN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T1/?report=objectonly#TFN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T1/?report=objectonly#TFN2

©9n30boEos

AHA/NHLBI (Alberti et

NCEP-ATP III (Grundy

IDF (Alberti et al., 2009)

al., 2005) et al., 2005)

93960bsMds 93960bsMd 93960bsMds
HDL- < 40 098y (1.0|< 40 T/ (1.0|< 40 Jyoe (1.0
Jogbdg®obo | 83nw/ew) (3560) Bdme/e) (3560) Bdme/e) (3560)

< 50 98y (13|< 50 dp/oe (13|< 50 dyow (1.3

90m/q)(Joeo) 56 | 89mem/w)(Joeo) 56 | 99mem/@0)(Joeo) ob

obiodowgdools obodogdools obodowgdools

Lofoboswdgam Lofoboswdgam LoHoboswdgam

93960bsMds 939960bsMds 93MbsMmds
3OGIOOMYWO SBP > 130 s6 DBP > 85 | SBP > 130 56 DBP > 85 | SBP > 130 s6 DBP > 85
$b930 mmHG 56 | mmHG 56 | mmHG o6

3630303960 3H9bDomeo | 56@030390:E96Bomwo | 63030390 EGH9bbowmwo

939960bsMd 939960bsMd 939960bsMd
330D > 100 Odp/oe (5.5|= 100 dyer (55> 100 Jp/e (5.5
2Bamby d0mn/0) d0maen/0) ddmaen/q0)

6 303962039300l | 56 30396w039d00L | 96 QMY

Lohoboswdgam Lofoboswdgam 05360mbEH0MGdIMYO

93MbsMds 939960boMds &odo 2 dodemosbo

Q0509HO

a 9ol 56 390mf9MH0MdS

b 69303969005 IDF cutoffs 359mygbgds 565-9360m3me 3m3msizosdo IDF s6 NCEP-

ATPIII cutoffs 93M:™M39¢ 30399530500 .
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3b®ogro 3 . 99@sdmeyMHo Lobmmdol 3M935¢gb@EMds 503 0bxoEEMYdYEgdTo libgsslbgs

3322039800 obgego
33935 396o0m | MS MS Sbd | 3939 | b3z | 33e0g30L | Bgyombo

QO 36935096 | gxnobo [ 3o | dol | 930 o0bs0bo

QLN 309 % X393
oN

Bruno - 39.6 EGIR 39. | 69 201 Cross- 0BOWO0s
2002(Bruno 5 sectional
et al., 2002)
Gazzaruso |- 45.4 NCEP | 37. |58 553 Cross- 0GOS0
2002(Gazzar 1 sectional
uso et al,
2002)
Bernal 2003 | 15.2 NCEP 42 833 |210 Cross- 9b3sbgoo
2007 (Bernal 11.4 IDF sectional
, Masid,
Padilla,
Martin-
Hidalgo, &
Gutiérrez,
2007)
Bergersen | 2001 |13.3 NCEP |43 |80 357 Cross- Bmegzga00
2006(Berger sectional
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330939 396om | MS MS Sbd | 3939 | bygaw | 33amg30lL | Mgyombo
QO 36935096 | gxobo | 3o | dol | 930 ©oBsobo
AMdS 3OS % X393
oN

sen,
Schumacher
,  Sandvik,
Bruun, &
Birkeland,
2006)
Jacobson 2000- | 24 NCEP 42 |75 477 36b3gd@ | 59
2006(Jacobs | 2003 | 0b309b M0
on et al, G™MOS
2006) 15/100
Wand 2001- | 85 NCEP 38 |79 881 36mL39dE | 0bGHMbsgomb
2007(Wand | 2004 | 7.8 IDF QO QMO
et al.,, 2007) 0b3o9b

A™d>

12/100 3

ool

do
Palacios 2002- | 16.6 NCEP, | 40. [83.6 |60 M0LYM3530 | 9Qu3sbgmo
2007 2004 48 modified | 9 MO
(Palacios, 13060860 36L399E
Santos, o M0
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330939 396om | MS MS Sbd | 3939 | bygaw | 33amg30lL | Mgyombo

QO 36935096 | gxobo | 3o | dol | 930 ©oBsobo

AMdS 3OS % X393
oN

Gonzilez, 9990099
Ruiz, & 0bgowgb
Marquez, QLN
2007) 14/100
Saint Martin | 2003 | 7.1 NCEP |41 |72 140 Cross- LogMobagmo
2008(Martin sectional
Lde et al,
2008)
Samaras - 17.6 NCEP 41 |84.1 |788 Cross- 0b@9Mbogomb
2006(Samar 14.4 IDF sectional SO0
as et al,
2007)
Jerico 2003 |17 NCEP | 41. |72 710 Cross- 9b3sbgoo
2005(Jerico 9 sectional
et al., 2005)
Sobieszczyk | 2000- | 33 NCEP 40 |0 1725 | Cross- RYels)
2008 2004 sectional
(Sobieszczy
k et al,
2008)
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330939 396om | MS MS Sbd | 3939 | bygaw | 33amg30lL | Mgyombo

QO 36935096 | gxobo | 3o | dol | 930 ©oBsobo

AMdS 3OS % X393
oN

Hansen 2004- |27 NCEP 44. | 81.4 | 566 Cross- sbos
2009 2006 1 sectional
(Hansen et
al., 2009)
Estrada - 15.8 NCEP |40. | 65.7 | 146 Cross- qb3sbgomno
2006 6 sectional
(Estrada et
al., 2006)
Worm 2000- | 19.4(2000- | NCEP, |38 |74 24349 | m3lge3530| 0b6BGHYMbs30Mb
2009(Worm | 2007 | 2001) modified MO SO0
etal., 2009)- 41.6 (2006- 36mb3gd@ | (D:A:D)
2010(Worm 2007) QO
et al., 2010)
Mondy 2005 | 255 NCEP 43 | 65 471 Cross- 5dd
2007(Mond sectional
y et al,
2007)
Adeyemi 2005- | 34 NCEP 54 |79 121 Cross- 5dd
2008(Adeye | 2006 sectional
mi et al,
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330939 396om | MS MS Sbd | 3939 | bygaw | 33amg30lL | Mgyombo

QO 36935096 | gxobo | 3o | dol | 930 ©oBsobo

AMdS 3OS % X393
oN

2008)
Bonfanti 2005 |20.8 NCEP |43 |50 1263 | Cross- 0GOS
2007 (Bonfa 22.1 IDF sectional
nti et al,
2007)
Bonfanti 2007 | 12.3% NCEP 37 |75 292 Cross- 0GOS
2010(Bonfa sectional
nti et al,
2010)
Elgalib 2005- | 14 NCEP 39. |74 678 Cross- QOO
2010(Elgalib | 2006 | 10 IDF 5 sectional | 3090
etal., 2011)
Mangili 2002- |22.9 NCEP |45 |64 314 Cross- 5dd
2007 2004 sectional
(Mangili et
al., 2007)
Falasca - 42 NCEP |74 |41 54 Cross- OGS0
2007 (Falasca sectional
et al., 2007)
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330939 396om | MS MS Sbd | 3939 | bygaw | 33amg30lL | Mgyombo
QO 36935096 | gxobo | 3o | dol | 930 ©oBsobo
AMdS 3OS % X393
oN
Baum 2002- | 15.1 NCEP 41. |74 118 Cross- 5dd
2006(Baum | 2003 7 sectional
et al., 2006)
Young 2000- |20 IDF 37 |68 1218 | m3lgM3530 | 939035605
2009(Young | 2006 no QO
et al., 2009) n- 360H™L39JE
MS MO
39
MS
Biron - 18.2 AHA/N |43 669 |269 Cross- LoggMobagomo
2012(Biron HLBI sectional
et al., 2012)
Bonfanti 2007- | 7,5% NCEP 38 |75.5 |188 MBLYIMZ30 | 0GOS
2012(Bonfa | 2010 | a9630056) MO
nti et al, ©> MS 3 36mb39dE
2012) ool o
do
0bi30096
A™do:
2.6/100
(11.7%
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330939 396om | MS MS Sbd | 3939 | bygaw | 33amg30lL | Mgyombo
QO 36935096 | gxobo | 3o | dol | 930 ©oBsobo
AMdS 3OS % X393
oN

3Jmbos

MS)
Alvarez 2006- | 20.2 NCEP 41. |74 4010 | Cross- WsmObm-
2010(Alvare | 2007 9 sectional | 5990035
z et al,
2010)
Signorini 2005 | 20.6 NCEP 41 |54.6 |819 Cross- 0M5HOWO0d
2012(Signor sectional
ini,
Monteiro,
Andrade
Mde,
Signorini, &
Eyer-Silva
Wde, 2012)
Krishnan 2001- | obgogb | AHA/N |<30|81.9 |2247 | mdLgM3s30|sdd  (ACTG-
2012(Krishn | 2007 | &mdo HLBI 22 “MEO ALLRT)
an et al, 8.5/100 % 360H™L39JE
2012) (20%) 30— Q0

40
38
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330939 396om | MS MS Sbd | 3939 | bygaw | 33amg30lL | Mgyombo
QO 36935096 | gxobo | 3o | dol | 930 ©oBsobo
G™dd 3OS % X3MB
oN
%
41-
50
29
%
>50
11
%
Alencastro | 2006— | 24.7 AHA/N |38. | 50.1 |1240 | Cross- 0M5BOWO0d
2011(Alenca| 2008 |17.2 HLBI 6 sectional
stro et al, 221 NCEP
2011) + IDF
2012(Alenca
stro et al,
2012)
Calza 2009 9.1 NCEP |36 |66 755 Cross- 0GOS
2011(Calza no sectional
etal., 2011) n-
MS
47
MS
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330939 396om | MS MS Sbd | 3939 | bygaw | 33amg30lL | Mgyombo
QO 36935096 | gxobo | 3o | dol | 930 ©oBsobo
AMdS 3OS % X393
oN

Wu 2008- | 26.2 NCEP 36. | 949 | 877 Cross- &o03560
2012(Wu et | 2009 8 sectional
al., 2012) no

n-

MS

44.

5

MS
Freitas - 52.2 NCEP |45 |69 345 Cross- 0M5BOWO0d
2011(Freitas 43.2 IDF sectional
etal, 2011) (58.7%

with LDS)
Maloberti | - 19.4 5600 | NCEP | 46. |83 72 Cross- 0GOS0
2013(Malob 13.8 5 80.5 |cART | sectional
erti et al, 45 40. | 745 |36
2013) - 7 naive
w0) 44.

9
Cubero - 10.1 NCEP 39 |755 |159 Cross- 9b3sbgoo
2011(Cuber 15.1 IDF sectional
o et al, 28.3 EGIR
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330939 396om | MS MS Sbd | 3939 | bygaw | 33amg30lL | Mgyombo
QO 36935096 | gxobo | 3o | dol | 930 ©oBsobo
AMdS 3OS % X393
oN
2011)
Sawadogo | 2011 |12.3 NCEP | 41. |29 400 Cross- 0163065 3ol
2014(Sawad 10 IDF 4 sectional
ogo et al,
2014)
Jantarapakd | 2009- | 22.2 AHA/N |37 |46.2 | 584 Cross- &o0msbo
e 2011 HLBI sectional
2014(Jantara
pakde et al,,
2014)
Guira 2011 |18 IDF 44. | 31 300 Cross- 03065 g3olim
2015(Guira 8 sectional
etal., 2016)
Oguoma 2002- | 31.7 WHO | - - 32 LobGgdNO | boggMos
2015(Oguo | 2013 | 27.9 NCEP studies | 0 33¢939
ma, Nwose, 28.1 IDF (10854
& Richards, )
2015)
Tiozzo 2013 |33 NCEP |48 |46 89 Cross- 5dd
2015(Tiozzo
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33W935 396om | MS MS Sbd | 3539 | b33 | 33e0930L | Bgyombo
QO 3693509b | wgxnobo [ 3o | doL | 930 ©O0bBs0bo

AMdS 3OS % X393
oN
etal., 2015) sectional
Lombo — 26 NCEP 49. 41 259 Cross- 5dd
2015(Lombo 27 IDF 6 sectional

et al., 2015)

NCEP: 96036990 Jmemgl@gmobol gobsmegdol 30macmsds dmnbOHoowms 8390mbscnmdols
3569emo 111

IDF: ©00599@&0b bog@msdm®mobm 139090s30s

EGIR: 93601300 X330 0blryenobols GgBob@gb@mdol dglsbfagas

3b0odol AsLoby s 5©O3ME30GHYO0L BMbJEool Fgaawrs dwog 353d06M30s 39EOdMEYMHO
LobEOMIOL A563005M9dsLM6 (Estrada et al., 2006; Jacobson et al., 2006; Jericé et al., 2005;
Samaras et al., 2007). rodmobGMmaos (LDS) 30 sbmao®gdaros 503 0639J3osbomsb s s63
93996065 MmBLMD. bl LB TBsZ05 M0ToEObOL sbsermygdo s dzgwo
36MOMEHJoBgdol 063000BHMmEgd0 (de Waal et al, 2013). LDS ofj393L6 0bbyerobobsdo
9BobLEBEGHMdOL DO, OLE030EYdosl s BGEOLl CVD MolgL (Freitas et al., 2011).
Lbbgmedo 3bodol 496sHowgdol s®mm3930L godm,sligo 306M9dl 990dwgds dso b
B®dscrm®o BMI s odosewo  WC 3dmbogm, dglodsdolo 3530963900 393edmey®o
LobEOMIobmzol  LyFoOH™M  SBNOM3MIGEHOME  BMmbs3gdgddo 96  XYd0sb, sdoEH™md
39G50MMH0 LOBEOMTOL OsRBMbO Fgodwrgds Asdm3q356MmU(Freitas et al., 2011; Martin-
Iguacel et al., 2016). 030l 259m, O3 503-063030MJOIE 30690L 45BOOEO 30LE MO

3030l Grom©abmds s sdsEo WC 5d3m, 503 065303060900 30693030l BsFoMms Lbgs
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3bOM3M3gEHO0 dmbozgdgdol 9gdwdsggds (Capeau, 2007). 960 gMomo 3309308 dobggoom
3060900, OMIgrmsg LDS 3dmboosm o 53059mx830wgdbgb d9@sdmemmo Lobop®mdols
3600@9M0mab CVD 956300060900L Mx3mm 35000 Golgo 3Jmbosm, 306y 3060gdls LDS
39398 EMHo LobEMMAOL 3M0EIMO0MAol do69dy (Freitas et al., 2011).

BMPO© 33530530 3ol 3030 O VIO BoDOIMMO 5JEH03MBS YEIOMEMEO
LObEEMIOL 496301560l AOMOMHO MOLZ-BoJBHMG0S. 503-0683030609d0wo 306Mgddo 30
39bLbg0390o  3MBLEHOGHV30MMO  5390MEgdol  qodm,  dMEwol  3bodo  by3wgds©
1393058099605 (Alencastro et al., 2011; Bonfanti et al., 2010; Ford, 2005; Jacobson et al., 2006;
Krishnan et al., 2015; Martin-Iguacel et al., 2016; Mondy et al., 2007; Signorini et al., 2012).

503-0630306090 306MH93L 503 9M50bBOE0MGIMM 30M90Mb TJIMYOOm Idswo BMI
(Lbgmeols dsliols 0bgduo) ,WC ©s §geol-dsdosgmb 99830090 sd300 (Bonfanti et al., 2007;
Mondy et al, 2007). oxd3s, Lodbdbols dos@oo  o3MEIEgds  SOFIOOWOs  S03-
0683030090 ms BMA0gIOHD XaRd0, M3 Lodldbol 93090sBY 0560dBHdL (Mondy et al.,
2007; Tiozzo et al., 2015). s03 0b6x0goGMdwMww 306Mgddo dg@sdMmwIMHo Lob®mdol
©053bMbG030Lm30L 3608369 Mm3s6  361589EH MOl 3OGIO0wo  30390GH9bBos,
3039603003900 9305 s 0o HDL fo®dmoyqbl (Bonfanti et al., 2012; Elgalib et al.,
2011; Mondy et al., 2007).

Lo0b6EIOILMS, OGMI 9OHM-9OHMo 3Mm3MOEGHMWo 33930l dobgzom 503-0683030MGOo
306900,60m39wms 37% 93190bsc0mdol ©)Yggooboll dg@sdmEemo bLob®mmdo 3jmbosm,
93996065 md0©b 96 330608 999y FYAHIOMWMMO  356599BHMYO0  3SFMLHMEOS,
396Ls3MMHgd0m 3o HDL oo WC 9mbs39dgdo (Krishnan et al., 2015). 5§96 g99md0bsty.
392300005 ©©5391336900,6:000 503 065399 309L 1530 MO 593L FESOMEYMHO LobLOMAOL
249630m5M9gdsdo(Martin-Iguacel et al., 2016).
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gb®oo 4. 993HodMmEmo  LobE®mMAoL 33MI3MEYIBEJOOL  gsbsfoemgds  TgEodmEmGo

Lob®mmdol IJmbg s03 06x0Eg0MgdME 353096¢3)gddo

330935 Worm Krishnan Krishnan 2015(Krishnan | Bonfanti | Alencastro
2010 2012(Krishnan | et al., 2015)c 2007(Bo | 2012(Alencast
(D:A:D)( | etal., 2012)b nfanti et |ro et al,
Worm et al,, 2012)f
al., 2010) 2007)e
a
353096¢ms | 23853 2247 | 1797 2247 2247 1263 1240
Logom Basel | 330093
50 9bMds ine |ob
3960m
©do
MS, n (%) 9913 450 | 478 13909 (6. | 2394 (10.6) | 263 213 | 274
(41.6) (20) | (26.6) |2) MS (20.8) (17. | (22.1)
Lofgobo sboHgold 2) |IDF
MS 5 o5 96 NC | 306
330600 EP | (24.7)
99909 AHA/N
HLBI
Loy |96 | Lafly | 96
obo | 3306 | oo | 3306
ol ol
990 990
3% 3%
30396mao3g | 11.1 6 43 45 22 |42 59 127 15.1
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN9

330935 Worm Krishnan Krishnan 2015(Krishnan | Bonfanti | Alencastro
2010 2012(Krishnan | et al., 2015)c 2007(Bo | 2012(Alencast
(D:A:D)( | etal., 2012)b nfanti et |ro et al,
Worm et al., 2012)f
al.,, 2010) 2007)e
a
dos (%)
9o0OW0 16.7 15 41 45 21 70 69 14.2 20. | 46.4
BMI/WC (%) | (BMI) (WC (WQC) 9 (WCQC)
) (W
@)
95050 99.0 26 83 66 29 |69 87 504 35.9
OO0YLOEIO
00900 (%)
Q5050 95.1 71 75 96 26 |93 72 449 38.8
HDL (%)
30396 & 96%o0 | 96.1 23 78 63 33 |76 74 1359 28.3
s (%)

a 9mb5399900 503 L39IMbIM 3g3565EJOOL 439O IMZWgbgdoL 33¢03900s6 (D:A:D).

15330930 3g9Gomo 2006-2007

b dmbs 399930 Golol 360060360 33¢093900L X AYB30©6 (ACTG) 30030 ©s353006M9d)0

(5bMI0bgomEo 330093980056 (ALLRT) . by33¢930 39M0Mm©0 396H0Mm©osb 2001-2007 §f.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5546311/table/T3/?report=objectonly#TFN11

3309350 d90L{ogers MS-ol 4536M399ds, LobdoMg s HOLI-GBoJBHMOIO0 503 0630306090
35309639030, HMgdds3 o0fYqls 5MH3 MYM>305

¢ dmbs399900 ALLRT 3m30m6@«ero 33¢09300096. 8500 259m033e009l MS-0l 36100 MqLo6Mgds 503-
06303306090 35309639030, MMA9doi 0§Ygdbgb 563 MgMs30sl

d 99535b905000 dmbs399930L dJmbg 3oGMmgd0
e 503-0630(306090wo 3060900 SiIMONe 330930056

£8b5399900 503 065303009090 353096300 K 3569060 3309300056 FoELOL dMm3EIOLS S
93796065¢0md0L BLoBMYPOEOMIIM030 X 9BOH330L (396GHM0IB 3MOGHM sega®mgdo, LsdbeMgo
0M5BOWOY

3O GHYMommo 30390 G605, olErodogdos , CVD @s 30396039905 503 0680306093y
3069ddo

3OG9MH0o 3039M39bbos Abmzgeomdo 1.28 doostr 30-79 fersdwg 306 593b,ds000 2/3
Q5050 s L5dMsEm F90mbogzeol 439969030 oJLoMmEYds. LBETMSME  BOEILEOWIWO
306900l 46% 56 030L, MM sMEIMH0MEo 30390 GHIED0S 59d3L. sOEGIMHOMEo 3039MEHIEBOOL
3619359633 J39yb6900L dobggz0m goblibgs390:me0s. Y39wsBg Jomowo LobToMy 53030l
0930mb6d0 (27%), 4390 5Hg B0 LobdoMyg 30 539600 30L Mga0mbTo (18%) 00b0dbgds (WHO,
2009, 2021b).

Sheila et.al Bo@ 96930 3309300 9836003580, 30396039605 Y39 sHg b0 56535050 gd0
Q553500905 0Y™ 503 069303060939 gdl InGOL. Jobo 36935¢9bEGHMBS 12.4% M@ MEOIOMS.
583603590 B o6M90o Bb3s 33¢0939d0L dobg3z0m 503 06303060939 gdd0 30396 3HgbBools
39360392905 11% bmgnm, 565 0653030609399 3069030 14% M@ megdms (Dimala et al., 2016;
Kansiime et al., 2019; Kotwani et al., 2013; Kwarisiima et al., 2016; Magodoro et al., 2016).

obE03009305 (LYY JmEgbBgMobo > 200 T/, GHMORW0EIM0EIoo > 150 3/,

LDL-C > 130 9g/oe0/1, 35953539000 HDL-C < 40 dp/0e», Joergddo HDL-C < 50 dy/q) 2«90l
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36OMBOHME0 ©55350930L BsdMYs0dgdol JoMHOMEO Mob3 Bogdm®os (Yusuf et al., 2004).
X5680-b 8mbs3999800m oLEro3o9gdool LobdoMmg ssbEMgdom 39% s 3ol 0dgdomMo
Q0553500900 9L539g0L 256300056M58580 OLEP030 dos IMbofioergmdls (Gebreyes et al., 2018).
0bE0300 9800l 30935¢9bBHMBS §39969d0l Jobg30m FobIBZ390ME0s, BoQIWOMS 5.6.0-
30 obE030Yd0s BOEILOWYWO 5Qsd056g00L 52% 593U (Téth, Potter, & Ming, 2012),6069030
30 64.4%(Sun et al., 2015). 60960580 ber®Imyer039800L dJmbg 353096EH s 60%, beagnm Godo 2
©050930L  Jmbg 89% olicrodoqdos sdgl (Gebreyes et al., 2018; Oguejiofor, Onwukwe, &
Odenigbo, 2012).

3bMoo 5 . o3oEMo 3OHMBowo

9ONJMYO Q5O Lo EM 35050
39O0M- 39O0M- 39MOM-
3oL30wYmo | 3L3YwYco | L3I o
Golgo Golgo 6olb3o
Logom dy/o <200 200-239 >239
JmergbGgeobo d0mn/n <5.2 5.2-6.2 >6.2
LDL dmggb@atobo | 9/ <130 130-159 >159
90/ <3.36 3.36-4.11 >4.11
HDL gmgbgemobo | 93/ >60 60-40 <40
90m/e >1.55 1.55-1.03 <1.03
TG dp/o <150 150-199 >199
GM03039M0Yd0 | M/ <1.69 1.69-2.25 >2.25
Non-HDL-C dp/o <130 130-159 >159
90/ <3.3 3.3-4.1 >4.1
TG/HDL dgy/o <3 3-3.8 >3.8
90/ <1.33 1.33-1.68 >1.68
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DM 30399s30sdo Framingham Holigob 935¢0s (FRS) 835600m@ 5Mob g09mygbgdmemo qem-
LoLbEdsMPZMS  5535000gd0L  MOLZOL TgLoxsLgdws@. dolo Lsdmsergdoom 10 Herols
95630 B9 350:0M35L329IMH0 5350 JIOL 49630m369dOL MHOLZO BoliEgds. F9ESdMEMEMmO
LOBOOMIOLYD 2oblibgzo3930m, FRS 0sdm 3000906005 L5359 05 00035¢00lobgdl Logs®gdob
9mf935L, LDL o 800¢0560 Jmarglidg®mobols 306396¢®s305L. FRS 0bogzogdl ymagl 3
39393MM05Q, 32)-LoLBEPASMVIMS 559350 IOOL B0 MLV <10%, BmdogHo MHoligzol 10-
20% 5 dsoeo Gol3ol >20% dJmby 30Mgdo (Nix & Tien, 2014; "Third Report of the National
Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults (Adult Treatment Panel III) final report," 2002). FRS-ob
dobggz0m, 503 06x3030M90wwo 3060930l 1/3-1/4 CVD 456300060900l G0l30 5J30> (Law et al.,
2006; Nix & Tien, 2014).

3b™d00s, H©™A 3039610039905 4e-LolbEdsMmM305 89350 JOJOOL gb30mMMIGdOL Golzol
39dHMEM05. 3039600039905 30360035139 5MME QO F53MM35V3MWMMED 53500 J09OMODsS
535300609390 (Davidson & Parkin, 2009). d9@sdmemo Lob®mdo dmbobagmdols
Q9bemgdom 20-25% 5J3b. d9E9dGHO LobEM™Ao 2 X9 BOEOL LO3IZOE06MBSL s 3
X6 DBOHOOL  35OHPOMZL3ZNNOO  993500JOJO0L 26300560 gd0L MHOLZL, F9ESdMEMMO
LobEMMIoL 56 IJmbg 3530906BHOMB gstmgdom (Gebreyes et al., 2018; Gerich, 2003; Stettler et
al., 2006). Stettler et al. 2006 {9l 330935 BB s 563965, OMT Fo3MMZIBIMWSGIMEO
Q5535009%0L MHobzo 360d3zbqwmgbs 93060 2039800l F5B3969d0ol AoTx MdILGdOL
39M5egeMoq (Stettler et al., 2006).

30396M3w039dool  @OML  LOLbEdsGE3Ms IHB0sHJdOL  F9gdsboBTo  36mMmd0os, Bogsd
3d93b0gMgd0  BodOHMdIb, MM IH0s6Jds MmJLoI30MMO  LEMLOMSS  AsTM{)3gero.
mdLoHE0MOO LEAHGMILO  F03MM S F53MMZBZNWIOHWWO IB0BYdOL Fobgbos GHodo 2
9560560 ©05dg@0LSL. Gerich et al. 35M9MMd96, MM 56 ds, 35BPMIMBLEGHMOJ30s o
003D MmJLBosE0IO0 LEHOMILO® s 3OMEHJ0b 3065%s C 5JE035300M95 godmfzgmero.
mgJLosE30YMO LGHMILL 30 3039603905 S0bwWEoMgdl(Gerich, 2003).
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CKD 5 3039630039305 503 0683030090 306gddo

503 069399300l 9OH-9Mm0 Y39y bdodmo goMmmengdss CKD o 3.5-sb 48.5%-0w
d96yggmdl. 503-096 SLmEoMdmwo bynOm3smos (HIVAN) ma®m bdocmos sbowysbmos
583600390 InDsm©gddo, beagrm 503-08M6mM0 3083w gdbIMHo ©s35090s (HIV-ICD) ma3trm
bdocos g3mm3gergddo (Naicker et al., 2015). dgmégl BG0O3Z, 30396039305 S FogM0osbo
058930 589690l CKD 2563000569051 . 330093903 563969, ™3 CKD 3530963900 dgLsdgls
2300539 3030 2 FodMH0sb0 0sdgBHO 543l (Sampanis, 2008).

ANM09IO3MMBo s 5M0560 039GO 503 0bBOEMYdIME 30Mm9ddo

&M09M3Mmbo  (TB) Mycobacterium tuberculosis 3o9m{i39mer0 9935009055 @S 03
06830306090 3069030 11033000 ody3560 F0BYBOS . 503 0bKYJEOLLL L0330 OBMBdOL
90D9HB0sb ymgzgwo dgbmmg 38963 mbBL 3953806M9ds (WHO, 2020).

99039 Bo3960s6 Fx3B0IMYdO 3EOEMBdPEI6 3938060 J3Mm350 BH030 2 5JMr0560 OSBYGHLS
©5 (B0YH3MMBL M. 39083000 bbobgb FH030 2 FodMm0sb0 039GO 5856 EH0390
AM09M3MMmDom 0653030M905L, 09 GHdIMHIMNXMDBo Mfymds bawl GHodo 2 dogdmosbo
05893)0L 256300050905L. BMYo 39360960 oJOMBOS, OHMA 58056930 MO39 S9350Jd0M
3905 gMSQ 93500 90Mm©b96. (Jeon & Murray, 2008) 9596056 ©0539GL 3603369 ™m3z560
B9po3gbs od3b  TB (Girardi et al.,, 2017). 5@5305693L GHod0 2 dsgMmosbo ©osdgEHom,
A09M3MmDoL 49630156900l MO0 sBOHOO 593m, 06639J309d0Ls©TO QSBOOWO
93603bMdgEMdol godm (Casqueiro et al., 2012; Dooley & Chaisson, 2009; Jeon & Murray, 2008;
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Oni et al., 2017). sbgo 3069080 TB Lobdoy 2.44 -8.33 %96 89@¢09,d5J60560 ©0509EHOL 56
dJmbg 306090056 FgsMgdom (Dooley & Chaisson, 2009). Bmaog®Hmo @o@gho@wyeol
dobg30m , 30396039900l dJmbg 30090l @O0 5930 BN EHOMYHBMLEGHIBEGHwo TB
39630056M9d0L, 339OBIWMBOL  OML QoMM GdGOOLs S 1OIZOE0sbMdOL  Goligo
(Casqueiro et al., 2012; Dooley & Chaisson, 2009; Jeon & Murray, 2008; Oni et al., 2017). 8560560
©0509EH0L EOML TB d99MHbsermdol 990 mad 0BGmgds TB Mgwsxliol Goblo (Jeon & Murray,
2008). Aogdr10560 ©s009E0 5mEMB590L 110330 06MBOLS S 83MMBIXMBOL 559139 EIOMOOL
6olL3L (Baker et al., 2011).

bdoMo TB dgmco 303960393055 s 0bLIEnobolisdo MgBOLENBEHMBdOL DML 0f)393L
(Tabarsi et al.,, 2014). TB @™l 303963039300 0553500900l bodfzs30L dsB3969dge0s
11033000 056MdOL 3609 0dBHMMO 01YNO H535IOYIOOLSL, HMYMOOES 3693dmbos (McAlister et
al., 2005), bggbobo (van Vught et al., 2016) s 30003990 dymdsMgmdgdo (Krinsley, 2003;
Moreira et al., 2018; van den Berghe et al., 2001).

bdo® 99000b393530 EHvdIM3MBOL BodFMOMbIEM 361g356153HJO0 LISMYMBOM BYYO3gbols
bbbl 2039900l 3mbEHMMe by (Casqueiro et al., 2012; Dooley & Chaisson, 2009; Jeon &
Murray, 2008; Oni et al., 2017) . TB o™ b®Hgl-0bwmEo®mgdwgero 30396Myw039d0s bdoMs
33b30090s 9379OBLEPMdOL )Ygd0Eb 1 ™30l 296353MdsTo, 899y 30 0O30LM835
B®dscrobqds (Boillat-Blanco et al., 2016; Ogbera et al.,, 2015; Tabarsi et al., 2014).
A®56DoGHMOMwo 30396039905 d90degds s50blbsll M0dgsd303060L s LEBIOMOIdOL
53060l EBHM0MYd00) .

303960399008 Bgao3wgbs GHvdgM3MEmHBYY 503 0683030M0MEgdT0 35MRS© 56 5oL
d9Lfo300. 303960390008  go3MEIWGds 503 0683030MYIME 3069030  MMIGILY3
&109M30MmD0 543L 10.3% -05. 508mPBBS, M8 Q9053535000 30396039305 bdo6s© 5430
503 0630306098 30690L, GMmIwgdog TB 93mObsermdsl 0fggdgb. 3 353096GH90d0
303960039905 DOHOO@ oMM gd9d0L Gobzl TB 839Mmbscnmdolsb.

57



503/dobom  0bxo0MgdME  3J0Mmgddo  GHodo 2 FodMosbo  0sdgBHOL  @obMowo
3693509bGHM™d0LS s 30390039000l 1OMYMBOMO BYRo3egbol AodM HMEFOEGOJG0S
30393000 358396900l ym39eHeron®o 3mbGHHmeo. Godo 2 FsdMosbo ©osdgEol
369396305 96 6550930 ©9BH9J30s byl FgmhHgmdl dg@s0MEMHO IMM393900L MM
9969% 3963, 3959306090 5350MBOLS S LOZZWO0BMBOL MOL3ZL 503 0BT EFOMGOME 306HgdTo
(Achwoka et al., 2019; Duncan et al., 2018; Haguihara, Silva, Rebougas, Martins Netto, & Brites,
2019; Han et al., 2012; Hernandez-Romieu et al., 2017; Husain et al., 2017; Kyaw et al., 2019) .

332230l 3900mEMEMY0s

15332930 3Mm37)E3305

33w93580 Bsomewro 0y3b696 0bxzgdzom®o  dsmmermaool, dobol s  3wobozw®mo
0099600l bsdgEbogMm-36od@ozme 396@G®do 2012-2018 {ergddo MgaoLEBHMOMYdWO

503/d0Lom 5350039 x3gd0 (>18 {guby) . oLl 396G gaLsbmEMgds §399bols FolidEod0oo
930LGHM0MGOME0 503 0683030MYOMWO 35309D3HJOOL 65%. 11533093 30OMS 33093530 BsONZS
dmbs ,096d00g3MMdomo dgMbgz0m®.

1533093 306OMs 0EIBEHOTB0IOE0S JBLMOEF09WS 06839]30IM0 35mMEMYOol, FoELOL
306030 039bmemmyool  LodgEbogMHm-3ModBolzmnw 396GHMdo  sMoiEblzsby Iymao
503/30L00 535008Y4MxRgOoL sMLYdIMO gurgdBHEOHMbEo d5BOL Ldw)sEgdO.

5350039 x900L 330093500 Bsgmm369b M9gaMwsdH o 300Gl OML 0bxgm®IoMmgdmwo
056bdMdOL Loxdz9wbyY.
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399mm03b30L 3M0GgMHodo : 353096@ 900, GMIWgdo3 3wobozsdo dmlgwoEsb 6 m39do
93300696 96 503562696 .

3319308 obBs0bo s FgMBgzol BmIs

332930b0m300L 359tyggbgd o 0g6905 MYEMMUBYE IR0 3M3MOGT0 33¢0g35 3OML3gIE o
99396 9000m.

33w93580 Bsommero 0y3b9b 0bxgdzom®o  dsmmermaool, dobol s  3wobozw®mo
099bm@wmyo0l BsdgEbogMm-36od@ozmw 396¢®do 2012-2018 (argddo GgaoLEMmOMmgdmwo
503/dobom 3Jmbg 306mgd0 (>18 fgwby). 33wg3sdo dmbsfoerg 306MHgdBY 330603005
3936dges 2021 Herol ©93980658@Y. 3530963900, GMIgdoE 0350696 56 Im330b9b
M930LEM53000096 6 M30L FsbdoEBg sIMoMOEbEYL 33009300096. 33eg3580 BsBMMO Oym
2914 3060. 353096@ 5 3mbs399900 53MMYdMEo 0gbs 503/oELOL gMMgbmwo dmbsigdoms
05b0sb (AIDS HIS) . dsBs Bomomeos 4399bols sldEHedom sMbYde ggges dobol
1593MbsM UYMW YD5T0.D5DS ML LEOWMWOSE IR0, Losg FM03M39ds
06833305 503/d0LOL  439es  EIILGHIMYOMo Fgdmbzgzol  , ©YIMYMHIROYO,
9300930 MY0YMH0, 3e0b03YMHO S WHOMOSBHMMOMEo Imbo399900L dglobqd.

330930l MH9gBHOML3gIGH Mo bsfowol  gostpymgddo Fgdmfds 3393580  dmbsfowg
3530963900l 93000980MEMA0MO , JIMYMSBOIE0, 36006030 O WHOMOSBHMMOWO
0683635309, 39MIM 5b530, BqLo, Jar039809MO B5B39690gd0, 030EMMO 139G , 503
663 Mom©abmdMoz0o 35B396909wo0, CD4 Gom@gbmds, sG3 9900035996@ 900l 3mddobsgos,
056b9g00 55350090900, 10330 oL F0BYDO. MgBHOM3JIE o 3300930l 03560 BoBsbO
303960399005 5 1033WOE056MBOL FnMOL 3530060l IYIBS 0Ym (439es Jobgbom

3°9m{39m0 s 30BgB-13930130329600 B03ZO0DMDS).
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33w930L  3OmL3gdGM  bsfowdo  goaMdgms go3zgdool  BsB39bgdgemls o
sdMMdGHMOOM  dmbs3gdgdby  ©9330603905. 3530963 gd0 3393580  Bog®mmbgb

06x3mMH3069dw0 0s6bdMdol Lsgmdzgeby.

g39ws  3530963L, MMmIgbsg 3039600039005 96 ©OLE030Ydos  IMBoJLOM©S
3900530b5F>MS PBEOMIOObMEMYM 6. 30396039800l dJMmbg 35:3096EJOL 565869BOLS S
03900 2omM35¢0olHobgdom 353 Jd0m B MEIm 899YR0 99M33M93900: MOS0
233mBoL BHMEWIOIBEHMOOL BHLEO (759 yer3mbom), HOMA Index, 3cr03mBomgdmeo
3900060, 030MYEM5Ts. J9TMZMNZI 053gGHOL, Bv9d9m3wmBol, CVD,CKD s

oblBHol 360935 gbGMds,  dY3g  WO39A0bgm 98 53500900l 3938060
3039630399058056.

9806030900

3w039900L  bm®ds,  3Mg0sdgAHOL s  @O0sdYEHOL  BsB3969dgdol  Fgx3sligdols o
0536030 30Lm30L 30m35coLobgdmm ADA (American Diabetes Association) gooqgs0bgdls
Q5 69309965(3090b. F923519ds 9890 3539690 gd0: e 3mBOL 3mbEIEEGHMS305 BIMm©
(FPG), 75 g 3e30mbBol m®sem@mo Ggbdo (OGTT) , 4wo3mbBocmgdeo 390mawmdobols
(HbAlc) 3mb396&s30s s HOMA 0bggduo. yero3gdool beadds mHambg dohbgryeros FPG <
10009/ (5.6 ddmeo/ew) , 30M90sdg@s© FPG= 100 -125 33/ (5.6 - 6.9 30mn/),

058935 30 FPG >126 9/ (7 3dmen/) . 75 g 200 30H0l m6se)©Ho Ggldobol beddso

0003905 M) B9LEGH0H 2 Lsomdo gero39dos < 140 g/ (7.8 3dmen/0) , 30:9050)ESQ 00
3039d0s =140- 199 dp/0e» (7.8 - 11.0 30m/¢0), 0509EHO© 30 3039dos > 2000p/oer (11.0
d0men/) . 51939 890dgds 35309 039GOV OsRBMDBO O3MLZY0Y 1) BObEMINMs©
50909 Lobbewdo gero3gdos> 2008/ (11.0 ddme/e) s 993L 3039Me039800Lm30l
535b5L05MYd90 LOA3EHMIYO0 (3060 LOIIMSWY, 3OS QS 5.9). OSOYEOL OsRBMBO
LGHOYdS 350D, OMES FEo3MBoMGIMwo 39dmywmdobol 3mbiEgbGHMmEos 2 x9M
Ub3oolb3s MM 5090 Lolberdo dgE0s b GHmeo 6.5 %
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300 6 . 039GO LsEO0s3bMLBHOZM 3M0EIM0Tgdo

MBIMBg  3WsHdsdo | A3 Bol HbAlc
3)3mbob OS5 MO0
39933900 Mds AMEgMbEGHM™dOL
FPG ddm/ | BabBo (OGTT)
(By/ o) 2 Lo-do 80me/eo
(3y/cw)
Q050930 > 7.0 80m/¢» (126 | = 11.1 (200 dy/c0) >6.5%

dy/ow) b  —

3)3mBoLsdo < 7.0 30meo/eo (126 | 7.8 — 11.0 99men/¢o | 360900050930
AMEgM5BEGHM™dOL dy/ow) ©s — (140-199) 5.7-6.4%
©26393> (IGT)

~BImby 5.7 - 6.9 90m/@ s | < 7.8 30meo/e (140

2039800l (100 - 125 8p/co) d3/w)

©26¢393> (IFG)

Beads <5.5 88me/¢» (99) <7.72 30cme/e0 (139 | <5.6 %
/o)

UBGsGoLEGH03MMOo sbserobo

33193530 359m3099690 50FIM0EMB0MO O 565¢0GH03MM0 BEBIGHOLEH03MOO FJNM©IdO.
50960 Md000 FgMPOL BoGENgdTO 25TMOMZ5d MoMPOIEMIMOZ0 (335 dOL LoF > M
9539693930, bmm m30LMmdMm030 (33WsIdOLMZ0L 3OHMIMO30MEo  (3OMm3EIbEGWWwo)
3965(0eg0s . 565003039960 565¢00BOL FoMAgdT0 IHO0BS SBM09(309 (335U FmEOL,
M@ GH03500530w0 5655¢0BobL Lodmsgdoom.
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b033oEol dobBgbo JwslogosoMmgdmwo ogym CoDe 3OMEHMIMEol dobgzom. CoDe
3OMGHM3MMbBg  ©oyMHbmdom 103300l oByHBgdo s0gm T8Iy 39GJyOH0JOS©:
JoLmLb 3538060900 L0330, 03300 MO FOELMID 555 935300MGOO
5 93bmdo 103300wwol JobgbHo. SVFIM0WMIODO BB BoBIMS TgE0BMMO ©
06396M3350GH0WNWO  ©0535DMbols  godmygbgdom  MPyzgBHo  (33WoEIdoL3zoL o
LobdoGy/30M396GHO 39300 8Mmbs3gdgdolm3zol. d035Mm0sE0IM0 T9EsMgds dmbs
Pearson’s chi-square &gl&obl 250mygqbgdom. godmgmgawqo PYFU (person-years of follow-up ).
3039630399060  bAHGMLOL  Bobg300  FoMRYBOL  sEBdsMMBdOL  TgloRaligds
39903099690 353w sb-89096M0L 8g00M©O. 35380600 30396039305l S 1BOZZWOEP0DbMDL
dmMob 99x85bs 3mJbol 3OM3mOE0MEo bsFodMmgdol MgyMglools sBseroBol MHolzol
dmgwom, MmIgwoi  259m0ygbgds  80BgHB-139g30803MMO  BMOPGOIo  LogMHDbOL
3299803095390 FgLoxzslgdws. BYbLOEH0MO sbsoBom, B396 F935835L90 303gMRe039000L
393wgbs g3gms dobgBom godmfzgme s Jobgb -U3g30x803MMO 1033WOE0bMdsBY.
49965000905 2505b30es CD4 vy M900980L M03bgzBg (90053056900 CD4 Hobgzoo <200 s =200
xR 090/33%). P-0600369mds <0.05,053 603bsgl, Gmd dmbs3gdgdo  LGsGoLGH03 Mo
3600369c0mg9605. Y39 565¢0Bo Bo@o®ms SAS 9.4-0b godmygbgdoo (SAS Institute, Cary, NC,
USA).

900039960 3mdolbools >s6bAMdS
90003760 30030L00LYsb MsbbIMdS Im3m390w 0465 0653993090 3500MEMY00L, FoELOLS S

306039600 089bmemaool /3 396¢®0l gmozol 30mdodgEolasbd (N 20-006 , omdogobo,
Logo®mzgeom) .
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3902900

33193590 dmbsforgmds 2914 503 0653030609890 3060. om0 39056490 Sbs30 36 (IQR:

22-80) $9wob d95009b0s. 2204 (75.6%) 05953530 0gm. %5800 , 619 (21.2%) dmbsfoergl 3Jmbos
CD4 99x690900L bogMonm MomEgbmds <200 wxMgo/dd® , 1085 dmbsfowgls 200-500
)% 0900/03% o 1210 8mbsfogrgl >500 v« 690/03% . Folio osma0bes 1189 (40.8%) 306MU.

939w 353096@0 004mx3gdMEs 5M3 93MbsMdsby. 183 (6.3%) 306l 3Jmbos Msbdbergdo

059350090900, OHMAMM039S d)lobbards@egms LoliEGgdol L9350 Jd9d0, oMol

Q55935090900 5 30dM.

33¢930L 360HmU3gdGHmer bsfow8o BsMrmz5Dg mo®o gobsosbos 11 (0.4%) 35309633ds Covid-19

35609300l OML OLYdIMEo LoEsgool gsdm. 215 (7.4%) 3060 33wg30L 3MMmEglbdo

QQ503560.

gbMoo 7. 503 068303009090 3M3MOEOL Brmyso dmbsigdgdo (n=2914)

(3¢SO Log@om N (%) 050953530 Joewo
Ldglo 2914 (100%) 2204 (75.6%) 710 (24.4%)
3039603990 381 (13.1 %) 326 (85.6 %) 55 (14.4 %)
560 29653bogl | 11 (0.4 %) 9 (0.4%) 2 (0.3%)
33193530 Bsm035%Y

33w930L  39momedo | 215 (7.4%) 183 (8.3%) 32 (4.5%)
Q50356696

(2012-2021 §geo)

0330696  Logzwag | 301 (9.7%) 256 (11.6%) 45 (6.3%)

3960m©do
(2012-2021 §gero)
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BomBHOOIM
535390000
LoOsRbMLE03M 155 (5.3%) 145 (6.6%) 10 (1.4%)
A9bBgdo (OGTT,
Homa Index,
030QMAM5Td,
303006900
390maemd0bo)

3bMowo 8. 503 06xgogoMgdMm 30M9d30 3039MHw039300L 2sbsfogrgds sls3ol dobggzom
(n=2914)

3039Myw039800L 30396039000 8Jmbg 30m3mMGs P-value | 99000565
39bsfomagds (N=381) 13.1% (IQR)
Sb530L dobgogom | 19-29 | 30-39 | 40-49 50-64 | >65 36
(22- 80)
5 48 112 182 34 <0.0001
(1.31%) | (12.6%) | (29.4%) | (47.8%) | (8.9%)

381 (13.1%) 3gmbs 30396Mmaw039d0s, MHMIGEol 36935 gbEMds3 0DMHIdMEs sls3ol
953)905Lmsb gMmo. 3069dL, GMIgmsg CD4 »x69gdol Loghomm Mom©gbmds <200
X 0900/33 MRcM bdo6s© 509608690Mm©sm 3039MA039305. 30396039000l gobsfoengds
Ldglol dobggom 3603690 mgbs 56 AsbLb3s3dMs (p=0.11).

x50 301 (9.7%) 503 0bx3030M9dmwo 3060 dm33s 890sbm®o 3.71 (IQR: 2.14-5.37) fiemol

956d0bBg 330930l 3960Mm©T0. Fo0d MG 139 (46.2%) GoL-sbm 3060930 , 123(40.9%) 56
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Jol-sbm 3090 s 39 (12.9%) 496339390 d0BYHOL QoM .

gbMowo 9. 330350053090 5b5¢0b0,30396M0 39900l SLME0SE0d
15033000¢0560dLM6 (n=2914)
©7I3MMHIYOMIOY0 ©53M90MYONO
Hazard ratio p-value | Hazard ratio p-value
(95% CI) (95% CI)
L39M0M 50330 056MdS
3039M039d00s 5.17 (4.02-6.64) <0.0001 | 2.34 (1.78-3.07) <0.0001
Be&dmyeo3gdos 1 1
dol-slimzotmgdmeo
10330000s6Mds
30396039900 4.79 (3.31-6.94) <0.0001 | 2.30 (1.54-3.43) <0.0001
Be&dmyero3gdos 1 1
M5 dol-sLmEoMgdMEo
1033000560ds
30396039900 5.39 (3.59-7.86) <0.0001 | 1.90 (1.17-3.10) 0.01
B®3ma 03990 1 1
©3BILAIdIwO
103300036MdS
303900399005 2.34 (1.04-5.28) 0.04 1.72 (0.69-4.26) 0.24
Be@dmyero3gdos 1 1

IMGH035M0530¢0 M9AOHIBOOL IMOIO IZMEOGH0MGOME0 SB530U, LJgbol 503 93930l

3bol, CD4 «%69900L Lsfigolo Gromgbmdol, GoLOL OsEbmBOLY s 9GRS YdO

Q99350099900 Lm30L.
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gb®oo 10. 3 G035M0530vI0

565¢0b0,3039Me039d00L

1033000056MmdBM6 CD4 Mg gd0L MGom©9bmdols Jobgwogom (n=2914)

SLME0s30d

CD4 <200 (n=558)

CD4 2200 (n=2,356)

Adjusted Hazard ratio

(95% CI)

p-value

Adjusted  Hazard
ratio

(95% CI)

p-value

LsgMmM 103300 056MdS

30396039905

2.03 (1.48-2.79)

<0.0001

3.28 (1.97-5.45)

<0.0001

B®3my 03990

1

1

dol-slmzomgdmero
15033000056Mds

30396039905

2.48 (1.64-3.77)

<0.0001

0.86 (0.20-3.77)

0.84

B®3my 039000

1

1

565 doUL-sMEoMmYdYEO
1033000560ds

30396039005

1.16 (0.65-2.06)

0.62

4.60 (2.28-9.26)

<0.0001

Be&dmyo3zgdos

1

1

NSRRI NG
15033000¢056Mds

303960039905

1.30 (0.40-4.27)

0.66

2.36 (0.59-9.37)

0.22

B®dma 039900

1

1

3M@GH035M0530@0 MHgAOHIBOOL IMPIO OZMOIR0MIOME0 S1530U, BJglol 503 53930l

30U, 3oLOL OsRbMBOLS s 565350IO0 93500 J0JdIOLMZOL.
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300 11. 3030 2 ©0539EHOLS S 3MYP0VYGHOL 353M(3gegds 503 0683030MYdME 306 5dd0,

(n=2914)

33O

3690050930
(N=130)

95 %
LoOFIMbMgdols

0b@gMzsmo
(CI)

&030 2 85dM056o

Q050930
(N=65)

95 %
LoO{IMbMgdols
0b@9m3zs¢o (CI)

dmbsfoergms
LEMEO
509bMds
(N =2194)

4.47%

3.77 - 5.27

2.65%

2.11-3.28

30396039905
(N=381)

33.7%

29.0 - 38.5

19.9 %

16.0-24.3

303mO@s
535390000
3990331390000
(N=155)
(OGTT,
Homa Index,
030QMAM5Td,
303006900
390mpmd0bo)

82.2%

76.2 - 88.2

48.4 %

40.5 -56.2

x5dd0 Homdmagboero ogm 11,148 PYFU. bo3gowosbmdols dsh396909co 89500960 2.70

b033EOWL

100 PYFU-%g. U033000056mdol 3583969990

MBOM OO0 0Y™m

30396039900l 3Jmby 353096390300, 39Mdme 11.17 bozzowo 100 PYFU vs 2.07 loggwoowo

100 PYFU bm&3dmyozgdool ddmbg 35309639080 (p<0.0001). Kaplan-Meier gss®Bgbols

67




3E0smMO0L GgRolndsd 9B3965 LGsEoLE03MMms© 860d3bgmgsbo Asblibgeggds LogMomm ©s
90D9H-1393083079M0  1LO3ZWOEP0BMIOLLL  3039MR039000L5 @S BMMIMYE039d00L dJmbg
35309635 dme0l.

goames 1. Kaplan-Meier 25056MBgbol 5¢ndsommds Lsghom @s dobgb-L3ggononmo
1033000056MmdOLIL 95% Lsfdmbmgdol 0bEghgswoo

A. All-cause mortality B. AIDS-related mortality

10 10
3
08 08

z z
§ 06 E 06
o o
g g
s 04 S 04
5 5
@ I}
02 02
+ Censored +Censored
0.0 - Logrankp <0001 0.0 Logrank p <0001
Normogly! 2672 209 Normoglycem
Hyperglycemi a: 2 Hyperglycem E E 0
0 2 4 6 8 0 2 4 6 8
time time
Group Normoglycemia Hyperglycemia Group Normoglycemia Hyperglycemia
C. Non-AIDS mortality D. Unknown causes of mortality
3
08 08
z z
2 06 2 06
3 2
e e
o o
g g
s 04 £ 04
= =
@ @
02 02
+ Censored + Censored
00 Logrankp <0001 0.0 Logrank p=0.0024
Normoglycemia | 2521 2061 1227 4n ] Normoglycemia
Hyperglycemia 195 137 82 38 a Hyperglycemia
0 2 4 6 8 0 2 4 6 L}
tim tim
Group Normoglycemi Hyperglycemia Group Normoglycemia Hyperglycemi

30396M039d0s 3609369c0m3bs 0gm sbmao®mgdeo bsghom(HR: 2.34, 95% CI: 1.78-3.07.
p<0.0001), GoUL-sbmao®mgdyer (HR: 2.30, 95% CI: 1.54-3.43, p<0.0001) o oG5 doL-
SbEMEoMYdMYE 10330 0s6MdLILE (HR: 1.90, 95% CI: 1.17-3.10, p=0.01) . LgbboGHomco
365¢00Bom 303960039305 SLME0MIOMEO 0gm LygMNM 103300W056MBOL BOILIL
3069030 CD4 M) M9q00L LogMomm MHom©gbmdom <200 »xMgo/dd® (HR: 2.03, 95% CI: 1.48-
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2.79, p<0.0001) cos CD4 )5 6900900L LogBomm Gromgbmdoom >200 My Mgwo/dd® (HR: 3.28, 95%
CI: 1.97-5.45, p<0.0001). 30%9b-b39305309960 L0330 0bMdOLLL, 306Mgddo CD4 % Mggdol
L59OOM MoMEYbMdOm <200 WMNMgE0/03> 3039MHA039305 SLME0MYOMEO 0ym FbMEME
JoL-5bmEoMIOI  103300EMIdMBILMB,bMEm 30Mgddo CD4 MxMHggdol LsgMHom
509bMd0m 2200 M)xMH90/d33, FBMEOM® 565 FoEL-sLMEFOMYI 1033O0EIMIOMDILMD.
303960399058 M9aGmqLool  dmEgerol dm@gwol  dobgzom o6  3dmbs 3933060

5B 909w B0330W056MdLSD.

360L399dGHo 33g30L bsfowBo s50dmgsBobgm, MM 30396mymo39000L 36935 9bEMds
5b530L F5EJOOL 351G OBOYIMOS 39MIM : 5 gdmbgggzs (1.31%) 19-29 fgarol, 48
(12.6%) 30-39 §gerob, 112 (29.4%) 40-49 garo, 182 (47.8%) 50-64 (ool sbo3mdEMm03 XML o
34 (8.9%) 65 {9l ooEowgdw 3o6mqddo (p value < 0.0001).

53539000 0sABMLEH03MM0 BHILEJdO BoEHMES 155 (5.3%) 30ML. 2914 30606 4.47%
(95% CI : 3.77 - 5.27) 3dmbs 3690050930 s 2.65% (95% CI: 2.11 - 3.28) BHodo 2 9sdMosbo
©050930. 381 30396039800L Jmbg 353096306 30 33.7% (95% CI: 29.0 — 38.5) 3Jmbes
369000509&0 s 19.9% (95% CI: 16.0 — 24.3) G030 2 95JOr0560 ©0539E)0.

31939 399m3m35tgm d9BHSdMEMHO LOBEOMIOL  3M935wWgbEMBY. 5BMBRbE, MM bz9b0
33mME0L 12.8% (95% CI: 9.6 — 17.4) 5649 373 306U 3Jmbs d9¢)sdmew&o Lobo®mmdo.

36Mm39JGHMIo 3309308 BoMRRgdTO 33IWVIM 2933903305 0gMm 0g 96O 35330600 503
06830300909 3069080  30396yw039d00LsL,  GHBgO3Mmbmsb, CVD, CKD o

0bLmEGH™96. 550 (18.9%) dmbsfoergl 50TMIBbES oo BHMEIWOHO JmegbdgMobo s
LDL. 8506 195 (35%) 3Jmbgs 30396039309, 8g0s6gdomo MHobzo (RR) = 3.59 (95% CI :
3.13-4.13). CVD 3Jmbqs 92 306, 01990005306 44.6% (p=0.07) 0595830Jb06©s 303960 39d00,
RR = 4.92 (95% CI : 3.31-7.32). oblvyem@o 496m300060@0 16 3530963)b,60HMB9emaqsbsi 11
(68.8%) ©sRw1JlLoMEs 3039MHA039305. 06l EHOL FgsMmgdomo Molizo RR =14.63 (95% CI :
5.11- 41.84). CKD 538m3c0bs 32 353096&30, 50 50% 303963003990 509603698ms, (RR)
=6.65 (95% CI : 3.35-13.18) . 171 (5.87%) 8cbsHocgls 569930056005 ¢«nd96329mBo, Bsmysb 83
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(48.5%) 356509065 3Jmbs 3039M039905(3. BdIMZIXmbol Mmb RR=6.27 (95% CI :
4.74-8.3) .

3obboggs

B39bL 330935Bg oYMHbMdOM, 93303¢005 30350, MHMA 303960 39905L 36033693560
MHmo 593 10330 0s6MBOL ASBOEIT0, 503 0bx30E0MYIdME 30M7dT0. 30396039300
Q99bEMGd0m 2 % 9M DOOL 03IZOE0BMBL. Lb3slBZS §3999b6580 Bo@sMgdmeo 33¢930L
dobgzom bosmgwos, MM TodMm0sbo  ©osdgE0  10330E0bMBdOL  BOEILEISE  ogm
SLME0MYOME0, FogMoad B39685 3309358 563965,0:M8 30396039005 TogdM0560 OSOYEHOM, v
9ol 2569dg 933900605 BOHOL 1033O0s6MdL. B0, Fgdmbgzgzsdo GHodo 2 JogdMosbo
050930 503 068030MJdME 3530963030 30065 @OOFBMLEGHOMGOMEO. LodsGmzgurm
909399036905 @050 89dmbogerol ddmbg 43996gdol, GoEbalL , Lol 90993 YdO
55350099900l 113M0bobyo 503 06330306090 3530963gd0L BEHObMw 331939030 5O
d9000U. LoEsMmdY, HgLIOLYIO 5530 OMBS S B3YE0SOLED 23056 FoEHBOLETMIGdS byl
)30l 553500900l 5MYME O0ABMBE03OL. FgLsdsdols 353096GJOL 5§30 IdsEo CD4
(om©gbmds oGO  MZ0MIMPYOM  M3MOGHMBoLEGMo  0b6xgd309d0,  OMYMEOES
bbgoolbgs 30600, Lmazmagsbo @s dog@gmorwo 0bggdiogdo.  goblszmmemgdom
3060365305 &HmdgM3MmBo.

B90mm  50b0dboEsb  godmdobstg  503-  3MOBswMBdOL  3OMAMSTYIO0  IBIEO
390053 0b 939969dLs O 50TMBOZE0d 93MIM35d0 J0DsBI0T>MI0s 503-l 5BI0TYdO
39900b303900L 3399MbsMdsBY, 353096300l Bo®oo L03IZO0BMBOLS S 535 MBOL A5TM.

3039600039905 dmbsfoergms 17.3% 50b0dbgdmes, ®mdgwoa 653wgdos Bobgomdo Bodstgdvren
3309358056 39096M9d0m, Lo 353090 19.99% 30396039805 IMB0JBoM©s(Shen et

al., 2013). Bggbo 330930l ALAS3LO F9EIAJO0 FooEIL 583003500 BOBHIMJOMEO 33eg30L
99009390 Losg 30396039000l 393M39wgds 12.4% oym(Agbeko et al., 2019).

bME0530s 3039Mye039d05L5 S 503 06639(305L, TGOl Ibgers sbsblbgwros. 33¢9390ds
Bobgombs(Shen et al., 2013) s @Goowsbdo(Paengsai et al., 2018) 5©0dmobobgls 3938060
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3039603990585 @5 503-b dM0b. 3500 333039000 30396e039800L 0boE0S(305, IBMEM©
563 00965305056 30 565 503 06839J305LMbSE GOV ©5353806M9do. Lsdfrbotmeo bg9bo
3319300 BoMeqddo 396 899m{ias 3300 503 0379 M3 9M5305 0f393L 3039MR039305Ld S
A030 2 F5dMm0560 ©053930L 256300050905L, MoYB 39BGHMT0 s0Moblsbg Tymao g3zgams
35309630 93¢ ™MIoGIM5© 0fY90s 5M3 095305 5038 OIRBMBOL ILIOLMsDSZY.

bbgsslibgs aro@g®sdm®mols 3obg30m,30 5M3 M9Ms305 gobliszmmMgdom 30 PI s Bmyo NRTI
X3IBOL 3609356053900 , byl MFymdgb d93sdmEmmo IM©393930L ob30msMgdL, o3
0§1393L 30396039900b5 S TogdM0sbo E0sdgEHOL gobgoMsMgdsl(Achwoka et al., 2019; Capeau,
2007; da Cunha et al., 2015; Falasca et al., 2007; Fleischman et al., 2007; Moure et al., 2016; Mulligan
et al., 2000; Paula et al., 2014; Teeraananchai et al., 2017).

B3960 330930l dobgE300 503 06830E30MFIMW 3060900 3039MHAW039305 83390 BOOL
10330 0s6MIOL  MOLZL.  ALAS3LO  3MEIGESE30S  5BMIBOBYL  Lbgoobbgs  J39yb9ddo

BoGo690M0 330939008 MM .

CD4 9x69©900lL  Loghmm  Mom©gbmdols ©s TFoELoL  OsEbMBOL  3mGMYE0Mgd0L
3900092,bGoGHOLEGH03NOO  Sbswobom 3609369wm3s60 3938060 50dmzgs60b9m
30396M039d00l, LogMmm 10330W0sbMdsLY s FoBYHB-L39305306 L03Z3OWOIBEMBd
Fm60b. bgbloE0YEO 565¢0DBoM 30 503 068303009 gdTo IILBEIMLS 30396039000l
L59MM B033OW0sBMBIBY MoMYyMmBomMo Bgyo3w9bs.

Uodommggenmdo g43gwsbg bdoMo m3mOEmboliGmmo 0b39J309d0 GHdgOHIMEmbo ©o
3603¢ ™330 3960620305, OHMIJwms  sMLYIMOOLLL 503 0bxoE0MGdIMMo  306Hgddo

10330 06MBS s 5350 MdS 360369365055 FOBOO0. 58 30MMGdSL 1B 5Td0TGOL
3039603039d00l  3obssMlgdMds,  MHMIoL  9909a0©s3 93300005  0BM©YdS
1033000 056MdOL MOl Z0. 3060930, HMIgEMs3 CD4 MY ML LygMNM MSMOIbMdS <200
2R 090/33* 1033OMdOL MHoL3o 30-xg6O 5J30 FoBOHOWO. BodGHMMIIL, MMIWIdo;
39309651 9b 9696 LoEgMEbeEol baolbLs s 10330W0s6MdOL FoB39b9xdg b 0933690
31530, M56bAGI0 56152505V H93500JOJOO S HMOIMBEHOMEOMYOME0 503 0b6539d309.
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Bggbo 33930l dobgz0m bBoogwros, MMI 96O  503-3LME0MYIMEO  LOIZLO0bMdS
0bMEYdMES 35309639000, MMIgwmsz CD4 Mx6mgqdol Lsghom Gomgbmds =200
2R 090/33% . mOLYMZ53090o 3303900 Jobg300 CD4+ Mom@gbmds, 393wgbsls sbgbl s03
Q5 M5 503-5LME0MOME  535QMALY O B03JZPOWOIBMBsDY. 505 503-5LMF0MYOMEO
Q055350099900056 A9BLO3MPMGd0m sLSb0TBsg0s CVD,CKD, 300Mmgd0 @5 99¢50mew&o

@M0393900.

b56@oBIMwo sL530, odswo CD4 MxM9gqdol Bsghomm om@gbmds ©s ™bdbergdo
Q55350099900l 5OLgdMds BOHOL s6s Fbmerm 1033OW0sBMdOL MOLIL, Mg byl
mPgmdlL 303960398006 gob30m56MgdsLYE. 33€g3980 FoMgdIo J9Egagdol dobgzom
3039600399000 3565F0gds 0BMHYdM@s 51530L FoEJIOL 35MISWYMEIS®, Bro(3 2oBO3Z0M0
56359, 5006 BMYo® 335305303 G030 2 F5gMm05b0 ©0sdYE0 S 3039MR0 3900 MBROM
3930390909905 babsHIMw 30609dd0. Igmegl IbG03, 30396039300 4930390905 Slo 30l
BOOOL  39MOIIMHS©  T9a300¢00s  53bLbsm M3 gMs300L  WROM  boby®mdeogo
B99gd990930m53. B33 ROM HbAMAM0350 0894MG3gds 30MO0 5M3 MYMS305DY,BOM 9B
0DMY0s 39EHOdMWYIOHO IMPZI3900Ls S FodM05b0 OsdYEHOL Bodmygsodqdol MHobo.
{mb580o 35@gds, Lodlwydbg, 0bLMEOboLsAO MYHBOLEHIBEHMOOL BOS, DM 563 36093561530,
39bL537M9d00 PI 05 Bmao NRTI bgenls m{gmdl e 3mBol ombol 8mds@gdslis s ¢odo 2
35960560 ©0509E0L 2563000569935L.

B39b60 33¢930L Jobgz00 503 065303009 306930 30396039905 s 3030 2 JodM0sbo
Q050930 MBOM 4936030 85853539000 (95% CI 1.45-2.51) (p<0.0001) 300069 Joergddo .
abaogLo o339t gds IRoJLoM©s Bobgmdo (Shen et al., 2013), gu3sbgmdo Bo@oMgdmwo
330930L256 49BLbgeg900m (Alvaro-Meca et al., 2016). gbdsbmGo 33wg30L dobggzom 03

065303060909  Joergdl MBOM bJoMms 909b0dbxdMIm  T9EHIVMMNOHO  IMM393900,
30396039905 ©5 030 2 JogMm0560 ©05393)0.

85900560 ©0509EHOL 3601935 gbBHMBS sLs30L FoBHJOOL 35O YEMESE 0DMPYDds, bs3L0
LM 305305 50dMBBS Bb3s 3300939803 , MMAMEE 503 06530300909 306Mgddo(Capeau et al.,
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2012; Hernandez-Romieu et al., 2017; Tien et al., 2012; Tripathi et al., 2014) obg Bmys
3399 530580((ADA), 2021; Federation, 2021).

B3960 330930L Jobg300m 030 2 F5dMH0560 OBV 301935¢gbEBHMDS 11533093 333050
2.65% 995009b05. Abgoglo 39090 IBR0JLOMES 0530 BoEMJOIMWO 33¢0g30L F9OIRO©
(Rasmussen et al., 2012; Worm et al., 2009). 33603590 Bs@o69deo Bbgoalbgs 33eg30L
dobg300 8560560 ©0sdgE0 360935¢96E™ds 1-5% IgMygmdl(Hernandez-Romieu et al., 2017;
Isa et al., 2016; Kansiime et al., 2019; Kavishe et al., 2015). 2016 {9l bogg@osdo bo@omgdmwo
33¢930L dobg30m 030 2 Gogd@0560 ©0509EHOL 3601935cgbGHMBS 53 sHYgdol 9999y 2.3%
b 5.3%007 2o0BsMs (Isa et al., 2016; Kansiime et al., 2019).80bgomls(Shen et al., 2013) o
5.0.0(Hernandez-Romieu et al., 2017) Bs@®o6gdwyero 33¢093900LsL 30 503 0630306090w
3009030 G030 2 BogdMosbo  ©0sdgEBHoL 360935 gbGHmds  9.7% o 10.3% oym.
3oL 3500olHobgdgE0s 0l BogGo, HMA 11533930 3M3)EsE300L F)EOBWEO sSs30 36 Fgwrl
09500396005,053 60dbogl, 0o, MM 15330930 3M3MOES 15305M  SHOERIBOS 0Ym.
3bogsBMmY 30MdL 990dwwgdm©s 9903060930650 ©53500GOOL X 9TMMO Fog3MIE3IIYdS.
330930L OHML 3039600399005 S G030 2 FodMm0560 ©0sd9GHOL 4930 (3909dsT 5OLYdIEO
0905 5VGHMES. B30 2 5gM0s60 053930l 361935 gbEH MBS Y39esHg Fomsero ogm 40-
65+ 51530l BMbsHoggddo. AgogLio sbimE0sE0s SBOJLS S 3030 2 FogdM0sb 0sdYGHL FmEOL 503
068303060909 30609030 5©0fgMs IMsgz5¢ Lbgs 33¢g35d0(3 (Capeau et al., 2012; Hernandez-
Romieu et al., 2017; Tripathi et al., 2014) .

B30bL 3m3mGm@Esdo 3gBodmEmo Lob®mdo smrodlomEs dmbsfowgms 12.8% , Gog
LEOMWOSE JgqLodsdgds Bbgs 33193900l IMbs(39d90L. sMYdMWo 33193930l Jobgz00 503
06830306090 30609030 39EsdMMEmOo LOBEMMIOL 361935 gbEHMds 93MM™30l J3994bgddo 30 6-
30%-0¢09 d96ygmdl(Cicero et al., 2006; Maumus et al., 2005; Miccoli et al., 2005; Wannamethee,
2008).

Bggbo  BoBo®mgdmwo  33w9g30l  Jobgz0m  GHvdIM3YMBoL  3M935gbBHMds  5.87%.
GMOIOINmbol  dJmbg  35309bBHms  48.5%  39MowgwMo  509gbodbgdMm©H

30396M3039d053. RR (6.27 (95% CI : 4.74-8.3)) 900035¢00L{obgdom, 993303005 035533650,
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™3 30396039805 SLEMEFOMJIMWOS ¥Id9M3MIMDMSD. ABYO3LO FMOYOE0S 5©TMBObYL
bbgs 3309390d03 (Dooley & Chaisson, 2009; Jeon & Murray, 2008; Oni et al., 2017) . LodbGgo
38603500 BoBoMgdoero Oni et al  33¢0g30L Jobg300 GHwdIMHIMEMBOL Q530 EIL9dS
303960390008 dJmbg  353096(3)9ddo 2.4 x9g6 dgBo 09m, bmOImawozgdool dJmbg
353096390056 9956930 (Oni et al., 2017). Pealing et al BssGo6s 330935 00 06M0FEsbgmdo.
33w930L dmbs(3999000 3189639 Bol MoL30 30396Mw039d00Ls S bmGMIMYE 039800l
9Jmbg 35309639080 56 2oblbzs30gdMs (Pealing et al., 2015). Bmyo dg3bogeol mbsigdgd®y
©5994Mbmdom 30396039805 833900605 HBOEOL 10330 OBMBIL s V3530060
5MHYMBOm 259MmB63w9dmMb BHmdgMI3MEmbol Mml (Chkhartishvili et al., 2014; Kyaw et al.,
2019; Moreira et al., 2018).

B3960 Bo@oMgdmemo 33930l dobggzom y439gwsbg Ao gommvergds olEr030©Yd0ss.
dmbsfomgms 1/e dowswo LogMmm Jrglidg®obo 3dmbs. Mmam®3, Bgdmm s0360869m s03
@5 5M3 MYM5305 POLEP030EJIOOL 9630M5MBOL 5993560 BogBMmMgdos(Achwoka et al., 2019;
Fleischman et al., 2007; Friis-Meller et al., 2003; Friis-Magller et al., 2010; Husain et al., 2017;
Kruglikov, Shah, & Scherer, 2020; Nix & Tien, 2014). 535U 9353905 5610x 5bLO©0 0gE)s, QB0
30H03NOO0 5dBHo3mds s Logotgdol dmfgzs, Mog BMEOL obrodogdool MOL3L.
5656593MMbswgdo  olrodogdos o0f393L  LYOoMbDME  FsOMMGdgdLs ©s CVD-L.
3905609000 MOLIBY oYMHPObMBOM, 9230305 30J35m, M 3039MHA039300LS S 3030 2
3560560 ©05093H0L EOHML 503 0683030MYdIM 3530953HOL 3.5-% g6 (95% CI : 3.13-4.13) 5§30
239HMHO0Wo EoLEro3o9dool MolL3o.

B39bo 330930l BsMAwqddo CVD 92 306L 3Jmbos, MHMIgemsasb 44.6% (p=0.07)
303960039905 ©530JB0Ms. 30396Mw039d00L dJmbg 503 06x30E0MOME 30MYOL 4 X 96
(95% CI : 3.31-7.32) 54300 3085& 9000 39e-Lolbnds®305 ©95350090900L 49630ms69d0L
&ol3o. CVD 360935¢9b@™ds 503 0630300909 35309639030 6530900 0ym, 300069 BMys©
303530590 LodoGmzgermdo(Grim et al., 1999; NCDC, 2018) (3.1 % vs 15.3 %).

33w930L  3gMom@do 16 3530963l 396300 0Bl E0,HmIgEmoysbsg 11

©sRdbodEs  3039Myozgdos. RR 3ol 9990  s0dmzsBobgm,  ®MI
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30396039d00b dgmbg 503 06830306093 3069dL 0bLYIEEOL 29630090l Molizo 14.63
X96M (95% CI:5.11- 41.84) 54300 33539000, ben®mImyero39d00l ddmbg 503 0bgoizo®mqdme
30690056 8g0sMmgdom. dbyoglo d9ga9d0 doomm Michael D Hill 2014 (gl Bs@otgdwmeo
33w930LsL (Hill, 2014). 0898060 0bbryen@ol ddmbg 3s30gb@oms 30-40% 30396myeo3gdos
509603693M@s. Lbgsolibgs 33¢0939000 (360300, BT 30396039005 83390060 BMHOL
103300 0s6MdSL 3F3939 0d9309MO 0Bl EHOL IJmbg 306gddo (Ergul, Li, Elgebaly, Bruno, &
Fagan, 2009).

33w930L 3900Mm©do 32 353095GU 396930mstmqs CDK, 59900956 50% 3039600039005 3Jmbos.
900900 990929006 BEASGHOLEHO3MMO 65EODBOL Fom35¢olHobgdom 3039Mw039800L
dgmbg 503 0bx030M90mw 306908 CDK 60ol30 6.5 x96 5J3m gobMooo (95% CI : 3.35-13.18) .
3b™doos, BMI ©0509BH0 M0M3ITIL 5H0s6IOL @S WOBYGHMO BIBOMI>5m0sL 0ff393U.
050910 bgxMM3sm0s 30 CDK s 0006380l ©938500Lmdol 303500 458mdf39300 (A.
Lim, 2014; Sampanis, 2008). CDK 95630056900l 053539000 335dG™6M90L 503 0o 3s30L db6r03
503 009653053 FoMIMoyqgbl (A. Lim, 2014; Mocroft et al., 2015; Naicker et al., 2015; Sampanis,
2008). 53603580 BoGo®mqdeo 33009390000 00M3dol «93d56MH0LMdS 503 0bxzoE0Mmgdmwo
306900bL 1.6% (95% CI: 0.3-2.8) 3jmbeos (Kansiime et al., 2019).256Lbg53999cm0 d9g093900
90009l Bb3s 330939035, 3990 dMMMBbETO v03 063303060930 3530963g00L 30% I,
13.5% II s 2% 06300l ©3056m0obmdol III LEGsos 3dmboso (Cailhol et al., 2011). s03
06830300909 3069030 06Tl ©9305(0LMdS BA0MSE 9MI6POsRBMLEH0MIOMW0S s
0536mBol LTS MOMITol 305(:OLMdOL ddodg LEsEosdo beqds(Struik et al., 2011).

L5FoOMS 3039020390005 @S HMVYSIWHTEIBO 993500 YdJOOL  Yym3z9w oMo
9mbo@mM0by0,0505 999;306:009L 503 068303060900 306M)9d0L 535CMDS S 1O IZLOWOBMdS.
5053505800930 V5350JOJOOL 3619396305 S Bo3MI30 YEJJ30S 833907MO Q95BN MBYLYOL
503 06530300900 306900L (3bMm3zMIOOL bsmOLbL s goBMHOL 8 30MgdoL LoEmEberols
bobgaMde0gmdsL.
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5336900 s My3mdgbszogdo

15336900

©dl33bs 1 . sM3 0gMms3ool  bgedolsfzmdmdsd  36093bgarmgbo  4oBsts  v03
06330306090 9d0L LoEgMEbErol bsbyMdwogmds, Tglsdsdolo@ FO0BIMP 5G5R5AYO0
055350099900l GHoEb30.

313365 2. 030 2 FodMm0sb0 OsdYEHOL 36935 9bEMds 503 0630300 306HgdT0 G
509953905 LFoMmMZgW ML FMLObEYMB5To 3030 2 ogdM0560 OdYEOL 361935 gbEMBI.

533365 3. 3030 2 FogdM0sbo 039GO 4930390905 503 0683030MYOME 306MHgdTo Sbo30L
953990l 3OM3MMEF0MEIE 0HBOEIOMS.

©d336s 4. BHo3do 2 Vodm0osbo ©OsdYIBHO WMBOM Q930390 ME0s 503 063030MdW
05053539000 300069 503 065303009dMw Joergddo.

33365 5. 503 06x30(30M90w 3069030 3039MY039d05 3030 2 TodM0560 OLdYEHOM, 1) dols
3960989 SLMEOMYOM0S HMOYROITWOIIO 55350 JOGOOL QOBOEOW CHOLZMD.

313365 6. 303960039005 3030 2 F5gM0sbo ©0sdgEH0m, 0w ol doMgdg 2 x9gM BMOL
L59ONM S JoEL-SLMFOMYOME LOIZPOOIBMBSL 503 0bx0EOMYdIMW JoGMmgddo (CD4 <200).

313365 7. 30396039005 030 2 Bogd0560 0sdgEH0m, ) Bob oc9dg 4 X g6 BOOL 5o
dol-sbmE0MdME L033O0W0s6MBL 503 0bTO30MYOME 30Mgddo (CD4 =200)



30534BHoz3mmo M93mIgbs30900

933965305 1 . Lododomnggewrmdo 503/06839J300L 9330969090 ©osabmbi¢ogol
39035¢0LHobgdom, LsFOMMS H535JOOL SOMGM BEOE0sDY H0RbMLE03s . 39MIM,
3063950  X9bO3E30L Bymerdo dodosMm30Lsl,  Y3zgws 353096AL  8990oz5DML  s03
06939930009 BHLEGH0MYdS. y39ws 330G 0HBIOME0 3530963l BoMEBHIO®IL BHIuBHo 03
0b6g399300L godmbogegbs.
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