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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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Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) final report,” 2002;
WHO, 2021a).

5060369 15 30bMb 39380MGOOM LodsMIIZgePMT0 33293930 SMILEOOMU S oMM
, 990@™A 53 Logombol dgufogers o®gls 9609369 ™3560s. 5©0b0dBME 33¢0939dbY
361593H035 56 80303905 8tbo399900 503Mbogwgom 930M30L J39Ybgd0abss. dbmBwom
9519 BHod0mo3 90b0dbmw Ls30mbBg 8Mbo399930 s 0bBMMTS305 b3 IFocos.



33w930L 303mmg B

359460560 050930 s 0bLEobolodo MYHBOLEIHEMOOL Bsd)gds 503 0bxzo30M9dMwgdTdo
05353006093905 3e00b03MM0 godmbogzegdol 25015MglgdsLmLb.

33930l dobsbo

1. 33e930L d0Bsbos Fodmosbo ©0sdgEHOL, 30190dYE0LS s FYEOOMWIMHO Lob®MMIol
36935096 GH™d0L 2obLsDP3MS 503 0bBOEFOMYdME0 306M9dT0

2. 35460560 ©0sd9E0L 8080bsMgMdOL s 259MBO39dOL F9EMgds 503 0bxo0MgdMw
303960399000 @5 bmMImye039dools dJmbg 30693l meol.

3319306 d0M0mMEO 53356900

1. 8560560 05393 0L, 3690509BH0LS s 39EO0MIMHo LobE®mMAoL IJmbg 3s309bEGH
096308035305 2012-2018 {iengddo MHgaoLEGHM0Mgdme 503 068g0E0MgdImo 3069030 ©d
36935096 GHM™I0L  QoTMMZW; 153393 30609dDg 330603905 PoaMdgws 2021 ferols

©93990650009.
2. 8560560 ©053930LS s 39BHdMHO BLOBEPMHMIOL WHBMGSGHMMOMEo F56396M9d0L

3b65¢00Bo 503 06308306090 3069030 @S 1533WI3 XFMIRBIOL TmEMOL  1LO3ZEOEMdOL
95639690930l G9o69ds.

3. 9ogd60560 ©05d9E0LS s F9E9dMEMEMO LOBEOMTOL 30bo3WMO FoMHMZOL M3EH0TODBIF0S
503 0630306090 30609dd0.

4. 330930l 890929000 Lyxd390BY 503 0650EOMYOME 3530963900 FodM0560 OSdYEHOLS



5 39390mEmo LobE®M™MIOL OMYWO OSRBMLEAEHO3OL s BsMM30L 3OHMEHMIMEO
390 85399s.

Lsdg3BogMHm Losberg s 3MJGHOIMYMO POMYIMEGDdS

56M3  93790bsemdsd  dogls  Abmgywomdo 3959330605 503 063030 306M9ddo
103300056Mds. HFOL 356M5EGEIYMSQ 290D 55-80EL SBMEFOMPOIIO 553500 JdJOOL
36193596 BHMds o o ogH 259mfzgrds 1033OE05bMds.dM™ fergdol dsbdow by
15395M 5dGHOIMH0S FYEOBIMEMMO ©O553509dg00L MOEb3OL B 503 0broEOMYd
3069030.9LMmBWoML JoLFES00m GHOMEIdS 33¢93900, MM OEPO0BEIL TgBH0s M) 5616
939G ©5350JO0L 36935 gbGHMdS 503 06830300 3069dTo s Gro 0fj393L Asb.
dbgoglo  33g3s  LodoOmzggwmbs ©@s  90Bmbogwge  93Mm30L  J39ybgddo o6
B3G90 005.33¢0930L J0Dob0s FogdM0560 ©0509EOL 253039 gdOL QoFMM3es, SbME0SEO0L
503965 30396039805l s 103300W0s6MBIL FMEMOL.sMOLYGdMEO Bs30oMbol 06303
3™Ebol  gom®mBs39ds. B3gbo 3309306 9IRS 30639 JOMIIIE 3330500
©50y0bgds 0blIobMHYHBoLEHIbGH™dOL , GHodo 2 FsJMmosbo ©0sdgBHOL s dso dogH
3900390 oM gdadoL  A93MEIYds  503/80ELO0D  935TYMRGdT0. SMgmM3g 53
0553500990l 808 0b5MIMOOL M6301939MHdO0 S FoTMBE3gd0. 989530 9ds 36019396300LS
@5 356306 M3GH0ToMHo M9:00930. 339308 J9gRq00 bgwls 8gmfymdl s03/doboo
53500Yymxnq030 3030 2 FodMH0560 ©0sd7E0LS S 0Bl obGmgBolEI6EMBOL OosbLME 030U,
3693963090 ©mbolidogdqdol s 33MB5EMBOL M3EH0F0DoE0L, M3 IIIOMS S0LObYdS
50b0dbE0 5350089453900l Logmberols bobymdwogzmdslis s 3bMm3zMmgdol botolbby.



1539360gMHM WoGHgMsGMMOL dodmbogs

d9dgboo  08MbmgnogoGOL  Lob®mdo  (BoLo)  JOHMmbozmwo, 3mEgbzomGe®
Lomagbaobsmzol  Lsdodo  9EAMTocgmdss,  OMIGoE  3dIM3gMEos  5sd0sbols
09956Mm©gx8030EHOL 306Lom (503). 503 sH0sbxdL 03MBMMO LoLEHYIL @S byl »dwol
O2560HaL GOOHIM ML 06839930905 S H5350gd9OL (Barré-Sinoussi, 2010; Barré-Sinoussi et
al., 1983; Gallo & Montagnier, 2003; Levy et al., 1984). 1981 {igeob 5396030l 899G gdwg
33539000 503 06839J305/80L0 3e0b0 3 30MH39Ws® S0HgM9L, HrEgLoE 3MImUgdumo
05053539080 D90HBgE© H0LZS OGO 0FZ05MO 59350 JI0JOIOL OPRBMBO, OHMYMEOOFSS —
36930m30LEHWO0  3693dmbos s 393mTol Lo®zmds (Gottlieb et al., 1981). s0bodbmwo
Q55350099900 3565909 b 036Mm3MmA3MHMTgEH0MGdME 300900 0gm SEfgMowo. 1982
Dol 588 5935093000  3MBGOMEOoLs s  369396300L  (396GHM0TS  MBOGOSWIMS®
35M930LAHO0MS oL, OHMYMOEF SHICO 99350 gds. 1983 gl JolLol sdmadfzgz0
500590560l 03996 YBO30EHOL 30OHLO GONEOMMESE 50TMIBOBYL 356M0BT0 (LERMBAJMNO)
35bBHMol 0bLlGHOGMGHT0 s ¥gMILESTo (5dd) 30dML bsgomboe® 0blEoGwEdo (Barré-
Sinoussi et al., 1983; Gallo et al., 1984).

503 250053990l gbgdo 899@ga0s: 3390  LJgbmdMoz0 3MmbGIJG0, 0bxzooMgdmw
LobbEmsb 9du3mBoE0s (063960 B563MBs60s, LOLbEEOL goEILLAS, sMSLEHYHO MO
5306dMgdo 5dgoEobm 0bLEHMMTIbEHJOOL F50myghgds), 390G gbs. 503
Hargdol 3s6d0Bg sbLEHGIL 03bmE LrylEgdols,GHOL 9IRS E 30MYdS JoLo (Barré-
Sinoussi, 2010; WHO, 2021a). 503/0Lob 2456329606905 X 96-x 9O ™Md00d 8999degdgaros, Jogsd
56OL9dME0 8900359963900l Lo gd0m, dgladegdgwos 0bx839Jaool 3MbGHOMMEOo. X g6-
X9O™d00 FoLol LoHobsswdgam 35J30bs 96 sMLYdIMBL s dogerl Jbmgeromdo s03
06530306090 wms HoEbzo 399T0350 0DBMHYdS.



503 066394305/80loL 3530 E3gmgds

503 0b6x9d305/80bo  }sboE30lL  gPM-ghmo  Mbodzbgermgsbglo  dodmfi3g3ss  dogew
ALbMREomdo s LogsMMN39wMT0. F59MH™L oLOL 3OMAGMsdols (UNAIDS) dmbsi39dgdoom 2021
D9l dbmgeomdo 37.7 dogrombo $03/80Lom 5350IYmR0s. 58 Fgwl 503 0bgozotmgdols 1.5
900Mmbo sH50 F990bH3935 I5304LOMEY, beagne 680 000 5Esd0s60 IM33wW.. bLYIEn g30gdools
©50Yg00sb ©®gdg ©s0b6xo30Ms 79.3 dowombo sEsdosbo s 36.3 doerombo
9dm335(UNAIDS, 2021).

Lm@smo 1. 503/dolob 930 Egmgds dmgemmomdo UNAIDS dobgogoo 2021§

Eastern Europe
and central Asia

North America and western‘and central Europe

o 1.6 million N\
2.2 million N
Caribbean Middle East-and North A ‘
(I ) '
“$30 000 230000 t“\ -1
o, Western and central 9 .
Africa \" 2
At;\ #ifhe?acific
4.7 million '
, 578 millioBy
Eastern and southern Africa
20.6 million

Logo®mzgarmdo 2022 Herol 15 dsobols 3mbsigdgdom 9343 55805605 0653030690400, 59900
6982 350535305 , 2363 Jowo . 353096G s MAgBHLmds 29 sb 40 Harsdgs. dolo 4645
50059056l 25699130056s. 1989 83305 . 563 33MBsMdsbY 5785 35:3006FH0 08YMmxgds .



©053M595 1 . bago®mzgermBo gsdmagmgboo s03-06ggdzool sbagn 8gdmbgggzsms obsdogs
Pemgdol dobggz000,2000-2022 Fgemo

800

717 719
700 672 668
631
600 564
526 530 530
490
500 455
385
400 351
344
300
242 242
187

200

79 93 95 1i0

O & O & v b 4 S O Q NNV D » O © A\ S O Q N AV

L O LY O Q ' QF L7 O O A & & DD QL QY

O R A P R P M P R RS

OMAMOE3 050535 1-00ob  BsbL, Lojomzggermdo 83390005 0dsBs 03 0bxggdzool
9900mbg393990s5 o 2014-2015 ergddo 303l dosmfios. 2019 Herosb s03 8900mbzg390ds 3argds
50{Ym, ©5(3 OO 5ABSNMIOM 5353806 9O0S 3M30 35609T0LMSL S 9J08MB 43056
30050:03056MdLMB, 89009390 0HBMEIOS IPILEMMYdJo 9dmbgg39d0L MHols3o.



©053M335 2. 503 06630306MIOME s 3365F0gds gssggdol 3Bgdols Jobgwpzoom 2022 fgro

0.6% 0.4%

B ©o1©3763mo0s H Lobbaob gosbbdnom

H 3&9Mmmbadbysmnmo 3mbBod@oom H 39ME035emyMo gbom
H 3m3m/dabgdbnsmnmo 3mbBsd@om B 0bgdgnnmo bofmimdsbos

2022 fewob dmbs3gdgdol dobgz000 ©H9350JO0L  2oo3gdoL  ABgdol  3OM™E9bEWwo
39bsfogds 899900 : 393H9Mmbgdbmsemmo 3mbEed@o 50.7% , 0bgdiomeo bserzmadsbos
34.4% , 3000/50 Lggb Yo YOO 3mbESIBHO 12.7% , 390E035¢ M0 Do 1.2%, Lolberol goslbds
0.4% , 996905 0.6 % .

5bBH0MYEBHOMZ060MLO 039M305

503-0L 56¢3030019lv9e0ds 8329Mb5EMd58 3603690 m3gb500 9593065 FoLOm L03ZOE0BMdS
o9 AbmBEomdo. L 3233060MHYdMOo 53 LT s gdOM 503 06K EOMGOMEO 306Mgdol
Lomabarol boba®mdeogmds 03039, Gog 9 503 06x303MdMEgdol. 1980 (gl dolols
0536mD0sb LsdMsem Logmberols bobaMdwogmds 1{gwo ogm(Disease, 2018). 3o6M39w0
M3 99003509630l 9958myqbgds dmbmmgMmsdool Loboo 1980 gl sofym(Broder, 2010;
Cambou & Landovitz, 2020; Disease, 2018; Lange & Ananworanich, 2014; Zhan, Pannecouque, De



Clercq, & Liu, 2016). 1964 figel, NIH-0oU 30dmb gMmgbmwo obb@odm@ol (NCI) dog®
©5530656L9dads d93b0geMgdds 30M3gea d94dbgl sBommodoobo (AZT) , Moms 30dmls
1593MbSEME 259M9Y49bg00bsm. AZT 5659539990 50dMBbEs 30dMb LoHobsomdgy™m® s
d9L53530bodE  F903599BEGHOL  godmygbgds T9fhyzoBgl. 1980-056 §argddo osfy30GH gL
3999m§3d900bsm, 09 G5dgbs© 9x9JBHMMO 0gm 3M35MBH0 503/oELoL 1YI3MOMbIT M
(Disease, 2018). 0030 ©5@M60580 Bo@o69009e00 33e093900m, 50dmBbs, Mmd AZT oégnbogos
503-0b 93035305 bmMHT>emMo MXMIOIO0L ©sB0BYdOL 29698 @S dMOEGIBEDd
539603539331 ds 308356050 Burroughs Wellcome-85 0s5930656L0 3e00603960 3300935 doollom
55350090 5530569830 360193565@H0L 9B9JGWIMMIOL FgLogslgdEIs®. IHObS, MM
9bmmgMs300LsL AZT 53306090 LO3IZOOBMILY S MIMOEHMBOLEME 0693993090l
0935 BYOOMBMO 339000 95399dEJo0 3Jmbes(Disease, 2018; Lange & Ananworanich, 2014;
Maeda, Das, Kobayakawa, Tamamura, & Takeuchi, 2019; Zhan et al., 2016). 1987 {jcrols ds6@do,
AZT oym 3060390 oboL Ls9319MbsM 36M19356M5E0, HMBIWOE MBOE0SWIMOP ITFIOEWVS
5.9.9 LELOMOLS o F59¢gd0L 5ET0bOLEBMOMGOOL Lo gbEML Joge (Disease, 2018; FDA, 2019).
AZT, 5855050 D0wMm300bL M{Hmgdab. Bomzmmobo 80931036905 Fodwgdols 3amsll,
MOmdgwog  3bmdoos  OmymmO3 bmzwgmbool  Jgd6mbgdomo  GHEMmsblgon@sbsls
0630003H™mM900, 56 NRTI Lobgerom(Broder, 2010; Cambou & Landovitz, 2020; Disease, 2018;
Lange & Ananworanich, 2014; Maeda et al., 2019; Zhan et al., 2016).

1990-0560 fengdol sbisfigolido bbgoalbgs NRTI 3693509 ds o8@ 3035 FDA-L dogM(FDA,
2019). AZT-0bs s NRTI-9d0l 3e0slols 3963000569350 099833039, O™ 503-0 399Obsemds
d9L53dEBYE0 0YM. 53 3619356153 JOTd ABo FoblbL B0 MMBOL BEBHOMYEHHMZ0MLYIO
36935605390l 50dMBIbsLs o gobgz0meMgdsl(Cambou & Landovitz, 2020; Lange &
Ananworanich, 2014; Maeda et al., 2019; Zhan et al., 2016).

9099595350 080Ls, H®MI 5EMGIO Sb6EH0MYEHOMZ0MMBME0 53963900 904365 35653, Lobsad
503-0b 36350  O0sRbMLEGH03s bgwdolsgomdo 0d6gdm©s  3e0bozsdo, goGwMLlvmwo
53H30030L5 S CD4 + % ©909g00L MoMmE9bMmdoL AoLsDBMTSP EISdMOHEHMOO0IEO BHIBEJOOL
990998539059 3600936903650 ©9BdoMs  Fo9egdols 508mBgbol 3GmaMalo(Disease, 2018).
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30600 EIGHZ0OMZS s0HgML LolbEdo 503-0b COMEYBMBSL. OMYMOE [gbo, Mog MTIOH™
350505 3000 EGHZ0MMIS, 00 MBOM BHMRsI® ©og39ds CD4 + 9xMggdols
5m@gbMds - 000l 353969890, 1) M58 Y65 395G F9TomdL 0dMbMo Lol gds(Broder,
2010; Cambou & Landovitz, 2020; Lange & Ananworanich, 2014; Maeda et al., 2019; Zhan et al.,
2016). 59 domfj9390ds 33309356M90L Lodw)oegds JobiEs odmgygbgdobsm WHdMEMSEGHMMOMEO
AbAOL 8909900, obBLZMIOMYO0  Z0MNMLNMIEO  OAZ0MMZ0L  AdBMIZ9d0, MV
3999859000650 M589bs 3965 3MFoMmdOS 15331930 S6EHOMYGHOMZ0MLLIEO 5396¢)gd0.
$99e9d0lL 3000l gl J0EAMTS ISHBWMGdOM 6 M39L MOMbMZs, MOE 8930 MBO™ LHOITO
0Y™ 300009 ,d5MME 30060396 060035EHMMJdDY IYHPBMBIOM MMH0Y6EHOMGOMWO 33093,
MMIg0OE JWMES ©O99350JO0L , 3OHMYMILOMGISL JoELsdEY 96 Lo3lzOwsdY. Absglo
33093900 Bo@otgdsls 30 B39 gd®mog fangdo LFoMgdmes(Disease, 2018).

9bM39gM5305 Bog 56595399 EH M0 50FMBBS. 0o 298 HMT 503 LHOSBI® MJ3e0E30M©YdY,
bdoMos  8MFH930900,0993H530900L  99IgPo®© 30 3060LO  3693565FHd00L B0
9BobLE96EGMWo bgdms. BMmY0gMo 306L, HMIGEo3 bMmEmE Bo™3zMObl 0Mgds,
36935M530b Joge HBOLEHNBEHMBS Mr5dYb0T) MIdo Y30M9MIOdME. (Broder, 2010; Cambou
& Landovitz, 2020; Disease, 2018; Maeda et al., 2019). 1995 {9l Bss@Gotgl 33eg3s Losa
50dM5B0bgl, M 36M9356M53H00L 3dd0BoMGd00 30MHMLOL MG3E035305 MBMM SPIJOWS©
939000905, CD4+ Bogmom MromEgbmds 0HOM©IOIMOS s 353095GHO0L L03IZOE0bMdS
9306©90Ms. 1996 {garls 30 393609609005 9593303V, O™A Lsddogo MYM300L LT S gdOM
35309630 95gL0ToME BLoBRRJOIOL 0GOS, 360193565 JOOLOTO MYHBOLEIDEHMBS 30 MOMJTol
56 30005MEJOMS. BsY MYMH305LL S1939 MHMYIOID BowosdBHome sbGHOMYGHMMZ0EMmen
09653055 56 HAART(Broder, 2010; Cambou & Landovitz, 2020; Disease, 2018; Lange &
Ananworanich, 2014; Maeda et al., 2019; Zhan et al., 2016). L583530 0gM3300L TJGLoAWGIW MDY
3963000930 0ym sHsEo 9BEGH0MYEHOMZOOMLMo [odwrgdol 3wslol - dMmEHgebols
0630003HM™mM900L sedmbBgbom(Disease, 2018).

HAART 6™ 353096@&0 3060813 c60 2561b35390e00 3ensliols 36:935003b 0009009, Lolbendo
503-0b M5 96Mds 9999669390 ™b9dg 9399ms(Broder, 2010; Cambou & Landovitz, 2020;
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Disease, 2018; Lange & Ananworanich, 2014; Maeda et al., 2019; Zhan et al., 2016). 0dob
dombgogs©, Mm3d HAART ULogmabwol go@stBgbols gmmog@mo Lsdwmomgds ogm,
35309690l 1586530 393MOMO 9B9JHJO0 3Jmbom. LsFoOm oym ULHimGo ©mBHBgdol
399MmmM3s s 353096¢ DY FmMAgds . 51939 36935M53HJO0 V3530060 9do 0Y3b9gb MOl
063963506 s 33905056, T : 29633990 39035996Fgd0l dormgds Mbos
9mIbsM0YMm OOL 25633979 3tbs3390730, BMYo 1153390056 9O, BMYoE 33900l Foc9dg.
53 LOOMHYOOL ASTM 506l MF0MPIM T3MOBEMBOL Mgsg0Tol OAY350S6O
53335(Broder, 2010; Cambou & Landovitz, 2020; Disease, 2018; Lange & Ananworanich, 2014;
Maeda et al., 2019).

2007 FDA 9096 0b3ga®msboll 0630d0GHm6Mm0l, 3960dm©  ®oe@ga®o306M0L  459mygbgds
59%30305(FDA, 2019). 2013 {9l 503 06939d300L 8396Bs0mds 30 M@ 9aMo306000m

MBOG0SX MM ofim(Disease, 2018). 360060396 33¢093930L J0bYOZ0M MEYEHGYMIF0MO
99%393GMOO0 0gm MHMAMOE 503-000 I3bM3Mgd0 MP33MMbIEGd0 5sd05bgdoLm30L, S1939 0d

306900bmM30L,  OMIJPDIM30LSE 30039000 MOMdOL  0bFYMIBIL  0b30doGHMMgdO
36059839dEHMMo  oym(Disease, 2018). ©™EHJAOSZ0M0L  ©FGHJIODO  M30M5EHILMIL
dmbg®bgdmo gMmXJMHIO EMDOMYds, MBsBOMBMIBOL 356y 3GMMBOWO s FoMBmgdol
3905609000 OO O0MHYOGds HotBmogbl((BHIVA), 2018; Disease, 2018). 59553500
MMBHIRM530600 3003900 Mool 339Obsmdol Mgg08do Fgol, GMdgwlsg o3dd.
X96IODYMBd0LS O 55F0s6MH0 LgM30LgdOL ©I35MESTgbGHOL LsdgoEobm 3ModEozol
3900506930 619308965305L MF93L O 3693561530 X 96330l BMGBEOM MORBOBSEOOL
3905069830 5953, MMYMOF S GHIMbsGOoMEo 3003900 Mool  bsd3MOBsm
159590 503-06030(30609090 FIMBOOWGdoLm30L((BHIVA), 2018).
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033503 3. 363 MYM3305BY Igmxyo 3530963700 Lsgstmgzgwmdo, 2012-2022 (oo

<
<
i
<

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

5442
5785

5098
5116

4597

I 2541
I 3044
I 3638

I 1640
I 2092

50559500 bgedolsfzgomdos 30-Bg dgBo sbGH0MYGHOM30MLMwo 36093560530, 500 ImGmOL
658096099 5436 BoJLOOGOMEO MDOL 3mTdODsE30s, BMIgwol gEagds MmMo b dg@o
0900035996¢3)0bb.  8900035996@0  dglodms  ogml 309356 BHJdol  ghomo b dg@o
396353900 X AB06. 53558500 FIZHO 5Q5T0BOL 503 0659305 3MBEHOMEOMGdME0S
3619356M5@0L  dbmwmE ©®gdo 9OHmXIO domgdom. 0dobomzol, MHmI  93OBsMds
43903Lom30L bgerdobsizmdo ogm , LygMmSTMOHOLM MMABOBE0JOO VWIMDd J30Y69dd0 03-U
36939630wo  ©mbolldogdgdols s  93Mbomdol  bgedolsfizmdmdol  4sBMEsby
9m0omd9b.

503 066394305/80L0L MM 365350059 JO0 ©H539¢0J3900 S B03ZEO0I6MdS

503/30LOL Bs5EMHN30 A5TM: Bobs o 0960 963 33996Hb5¢MmdoL J SQ 33200000
3/00Q O@MIZ0 BodM3] ©9 983990 3 03TMbO0 00J3oQ 033) Q©

3950565 353096GHMS LogmEbwol bsbaMAozmds s 3bmgcMgdol bodobbo. dglsdsdobs
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390DMmS 565 JoEU-sLMEFOMPINYWO 5M6R5STWOIJOO 553500J0gd0L Lobdotg, ds0d dmMol
35960560 05d9EHOU. X963~ FMbs (39990000 YyM39FH0MEmSE 565 9STIWLIOO HI3500JOJOOD
38 30¢0mbo 50530560 3300905, D50 ¥4 B0 S LETMSEIM FgBMbagerols §399b9ddo, Loss
503 063993000 2493039 gds 15305Mm Fo@owos(WHO, 2021b).

©053(535 4. 503 068030MPOME 353095Gs 103Z3EO06MBS Ldgsmgzggemdo 2011-2022 Fgemo
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5030609, MMI 503 0683030MGOME 30MHJOL 56152530 55350 JOGOOL Fo®owo MOLZ0
5J3m. 9l 503 069399300, 5M3 MYMHH300L, 503-056 35380693 o 0dMbML3MLool, 503
065303060909 900L SBs3ol BOHOL S 503-M9b V3930060 SbMYdOL Fggy0s. 535l
905%)905 561525053 IJO0 5350090930l BHEMOIPOEOYICO MOL3Z-BodBHMMIO0Ls, MMAMOO(35S:
053857l 3939, 5e0 330l 3bdsd9ds, 30D0 3OO0 MBMJIgOMds O 5K BBV OGS ,
53 MBO® 9B BOOL 956549059 YI0 95350090900L 256300050930l MOLZL. Yy39wsbHy
bAoMo 55350 IO0 95350090900 503 06830306090 9ddo T9IIQ0S : FYEIOMEMMO
LOBbEMMA0, ToJMH060 3G, 3r9-LOLLEIMOZMS 53500 JOJO0, MOMIFEOL ©9305MOLMDS
@5 MbEGM3mOmDbo (Kansiime et al., 2019) .
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9560560 053930

35460560 058930  9gBHIdMWIMHO  BoLOSMOL  FoMMMMY0ss, MMIGEoE  bollosmYdS
J6Ombogmmwo  303gMmywozgdoom,  Bobdomfgamgdol,  3bodgdols s  3MmEHgobgdols
39390MmE0HBIoL IMM3930m. FoJM05b0 ©sdgBHO AsTM39meE0s 0blyobols bgzMgEool
5639300, 0b6LEobol JOOHOMOEO MZ30BYdJdIOL I35MR300 9B MO39m0 9O Ms©((ADA),
2021; (3G GH™3meo), 2010).

050930 3esll0g03oE30s BrM0EO3L JEHOMEMAOM 30390l s 303960 39800L Lbgsalibgs
9®9390L. 259MmgMmB00s MMbO JOMOMIO 35@JaMM05: 3030 1 85JM0560 009G, G030 2
35960560 ©053930, Bb3s B3g30803MNMO 303900 s JJuGASE0O0 ©0sdYGHO((ADA), 2021;
NCDC, 2016, 2017).

1. ®»odo 1 0930l  89dmnbg93580 - OO0 B 9Yx6IIdOL  99E™0dmbmeo

©9bGHOMI300L 90, F9OIASP 30M3MEYds 0blwEobol SBLMEOEHMMO IROEOGO (o0

X318 98939 309329936905 oBHIBEHIMO 5MEM0TN6HO OdYEHO IMBOHOEgddo- LADA)
((ADA), 2021; Kahn, 2003; Ke, Narayan, Chan, Jha, & Shah, 2022).

2. 3$odo 2 85d60560 ©0sdgE0 9GOl GomYIro, 399330OJMI0M0 @S 39GgOMmgbmwo
0yMIoMmgMmds,  MMmIgwos  3wob@gds  Lbgoolbzs  ggbm@GHodom  3arobgds.
06l 0b-69HBoLEGHIHEHMOS s 0Bl 0bob Y3090l MM3935 3030 2 FodMH0sbo OsdYEHOL
396300560900l JoH0Ms©O BodEHM®os (Kahn, 2003; Ke et al., 2022; Weyer, Bogardus, Mott, &
Pratley, 1999). qa030%0ol gag3s300L  Ladslbm, 0blweobol bg3dgisos 396360M9sLd0
560900 B YR M9IO0L LdMsEgdo bEgds . 0blvyobols 3™l 306MH39Wwo BB 303V

33Ol ©IHII300W 2-4 fiomdo >efiggl s Fgdwgy 93300M>© J3gom@gds 10-15

00080.99m69 535D MROM AOSYISYOH0S O BGHIVOWMOHO IEOYMTIMJMBS SGEHIOOME
Lolbedo 2w)3mBoL IEYJ300WE 2-3Lm-do Joow(jg3s. 0BLXYEOBOl MHgHBOLENEEMdOL MM

B mx690g00 035Bg 9@ 0blmewobl asdmymazgb, 3069 0blmeobolsdo Bm®AserMo

9303bMdgEmdolsl (Gerich, 2002, 2003; Ke et al., 2022; "Third Report of the National Cholesterol
15



Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel III) final report," 2002) . 56515335600 0blvyerobols
19369305, 0bLYIEOboLyEIO MIHBOLEHGOEGHMDS , Fa3MWOo3MEMJLoMM™Mds s Lodlwdboo
399390 56mgdomo 3MMm3gL0, byl MHmdlL 30396y 39d00Ls s G030 2 FogdMosbo
058930L 2963056095l (Ke et al., 2022). GHodo 2 Fodm0sbo ©0sdgEH0 0LEGHMOOMWS©
509005, HMYMEOS S1530096-00535380609d0 0blEobolsdo MYHBoliEgbEmdol B,
5L53 8909y 3393905 B MR M9I00 B 300L 9J390mBS s L3OO 0BLYIEOBOl
19369(309. 9955950 93b09gMHJd0 BMJOMIID, MMI  BHo3o 2 FodM0sb OIdYBHL JOMOMSI©
3969303160 BoJBHMOO 35B306MHMBYBL, Mo3 0f393L B YN MJIOoL B6J300L B3935
(Holman, Clark, & Rorsman, 2020; Kahn, 2003). sbgo 3069030 360900L3mBoEool godm
35960560 009G S1530L5 S Hrbob FoEgdol odm 306 Yds((ADA), 2021; Ke et al., 2022).

3. bbgoslibgs 80BgHgd0om 398mf3g:o 393083034900 G030l OdYEO . 3o : Imbmygbm®o
©0509E0L LobE®MTo (bgmbsdow Mo sdgGHO s MODY), 3s6309sLol gabm3Mobrwo
2bJ300L  IMP39300 (35630953 0G0, 3GOLGHMMO BodGMDO), §s9wgdom b6 Jodom®o
Bo3m096M909300, 063069090 Q0509HO (3330030300,
9BGH0MYGHMM306MBo MYMs305 ) , 3969303296 LOBOMIGOMB SLM30MYOMEO OSDdYEO
(GRS ©obol LobM™Ao,  FOHOOIObOL sBOJLOS,  3Ws0bBIWEIOOL Lob®mdo,
300 x35dol Lob®™do)((ADA), 2021; (3GmEHMm3mero), 2010; Gerich, 2003).

4. 39b353099M0 JogM0560 OBYEO - MOBMEIMIOL PO Yob30MMYIYO ) 3Mbolsdo
AMEgM5BGHMO0L ©5d39009055. JgLBHSE0MO FogM0560 OdYEHOL WIEHIJ30S MOLMEMdOL
99mmg 56 9L BHO0AgLEBHMT0s Tglodwgdgero s FIMB0SMHMBOL F9GIEAMI ?O30LMS35
46905. 396GSE0MO F5JM060 OdYEHOL BJmbg Joegdl Lsdrgseme 5-10 fowrofiodo @osdo 2
35960560 05090 M30mMmIOsN((ADA), 2021; Feig, Zinman, Wang, & Hux, 2008) .

35460560 053930 5535059 Yd ©H53500JO50S FMOMOL GOHM-9M00 439esDY F3MEILYOIO
Q9539009055. 3M535¢ 29630560 5d5 s 0bMLEHMOM J3995bsdo Tod®0sbTs ©OsdYHS
930009300l BMMI> oo™ s 5L 10330 0sbMdOL 0Byl JmEOl dgmombg-dgbmong
500 MFocogl(Federation, 2021; NCDC, 2016; WHO, 2021b) .
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UH6O050 MOdI60BIE09, 300K BBMO 33905 WS B0 B0DOIMMO 59EH03Md Lodlwydboms s
35960560 058930 5350 JOMEMS M5MOIbMdOL B0T369wM356 ToBHYdIL A96530MMBYOL.
90bgo35 5oLy, FMOZ5e J3994sbsl 3MMbsMdOLS s ORBMLEH0Z0L 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 , J5gM0560 039GO OSZBMBE0MGdS BYEHJLOW 305698000 begds.
35960560 ©05393H0 3030 2-0 J980b3939008 OO Boffoo 30 5MH5OOFBMLEHOMGOME0S.
50L5603b65300, BT 5655 EM ogM0560 OBYE0, 51589® 293 MBOL BMEGMBEHMBOLS©IO
563935 MBobegMmdoLsm30L LYMOMDME 3OMBEGISL [FoMTMoAIBL, MoYBIE A3 BOL
AMEgM3BEHMO0LOT0 IMPZg30L BMEDY FodM0sbo OdgEHOLS s A-LoLbEdsM3ms
LoLEBHYIOL 9350090930l MoL30 360d3bgEM3bs 0BMYds. ToJM060 OIBYEOL T9EIAS©
396300560900 MM MEG0gd0 0635¢0EMBSL, 3bM3MIOOL BHMOLLOL 2ovsMglgdals
103300 0s6MdOL BOLL 0f393L (Fadini, Morieri, Longato, & Avogaro, 2020; Federation, 2021;
NCDC, 2016; WHO, 2021b).

35JM0560 053930l 93MEILYds

IDF (c00509&0b LogMmsdm®mobm 5390096M530s) 8tmbs3gdgd0o dbmgaeromdo dod@osbo osdg@Eom
537 30¢00mbo 505305605 9535009000, 599096 90% 3030 2 5JM0560 OdYE Y dmol. 541
90w0omb 5@53056L 30 DOLOEA0 BHMEWYMHIBEHMBOL IMMII35 O 30IYO0SOYEO 53, Bro(3
do 5gM05b0  ©0dgEHOL 2630560 gd0l MoLZOL J3gd oygbgdL(Federation, 2021). CDC
9b5(3999000 3619000509G0 dMbobrgmdol 10.8% 5J3b. 96 doerombo sbiszo> 18 fowby, 26.4
90¢0mbols 51530 30 >65 {ganDby. 0g0 MROHM B0 35853539000 30006 Joergddo(Prevention),

2021) . 95gM0560 ©0509EH00 35dmfi3gmEo B3O MdS Y39 herom®ow 3.2-5 dogrombl
39500396U . 2021 9ol 8500560 ©0sd9E0m 6.7 F0eombo 5sdosbo dm3zws (Federation, 2021).
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L5000 2. 33g00560 0sdgEOL gogzMEgmgds dbmzmomdo, IDF 2021§

Diabetes around the world | 2021

I [T T st Pt
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2021 8mbs39990001 20-79 Herob sbs30l dnBOHoo dmbobergmdol 10.5% Jogmrosbo osdg@o
3Jmbs, 9J956 b Mgd00d 79% 050 @S BsTYSEM Fgambogerol §399690do 3BM3OMdOS
99396900 350599 MdY6, ™A 2030 HHerobmzol osdgE0 643 dowomb , 2045 {erolsmgzgol 30
783 3¢b 5005306l 20-79 Herob sbozdo gdbgds (Federation, 2021) . goblsgmogdogaro ds@gds
153961599 MS HOSE0 S BETNSEM FgIMUsgEol §399690T0. FodM0560 OBYEHOL 935 MBdOL
d900mbg93509 99L5390Bg FgB o 496306MMdYIM0s MLObEGMdOL BOOMs S HOYMHYJO0).
5990096 28% Bbg500slb3s sBs3MdMOZ X MBJOT0 2530399000 s 32% 30 53 MO0 BodEHmOol
wOH0g)OHMIgMfydol dggaos (Federation, 2021; NCDC, 2017).

033335 6 . 85gM0s60 ©OVBYGHOL 93MEIgds Lblgoolbgs Mglm®dLoL J39969d30, IDF
dobgzo0 2021 fgero
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NCDC (593500905m5  3mbGHO™Mol  gmm3zbmwo  396@G®0) dmbsigdgdol  dobgwzom
LodoMm39wmdo 8500560 ©0509EH00 232 000 505805600 5350090 O 301935 gbEHMdS
8.1% -05. 59350gd5M5 3BEHOMEOLS O LEBMYSOMIIM0Z0 K IBIONYMBOL ghmgbmwo
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395&®0bL Imbs39d900m Lods®mzgemdo 2017 ferol dmenml 5gM0550 0sdgEOL 0sbMmBom
6930L8GHM0MIOME0 0gm 90 599 35309630 (361935c0gbEHMdOL A5B39693gc0 100 000 dmbsbergbyg
2430.2). 3bm3690580 30039000 5R960¢0 ©0sabMB0m sMOEbmeos 21 822 (dsbgz9bgdgwo
100 000-%g 585.4) 35309630. 2017 Hgaob 90 599 353096306 FodMr0sbo ©osdgBO GHosdo 2
3Jmbgos 65 721-b (35h396909¢0 100000-%g 1762.9), 5dgsb 12 931 (d5396909¢00 346.9) oym
353690530 3003905 IYIHOE0 OsABMDOmM; berenm FodM0sbo OsdgBHO GHodo 1-0l
6930LGHM0MOMEOo J90mbgg3s ogm 17 567 (3583069090 471.2), 5§96 2 776-1 (56396909¢00
74.5) - 3603690580 3003905© ©3AD0E0 osEbmBom (NCDC, 2017).

053505 8 . F5d0M0560 ©05dYEHOL 361935¢96EHMdS Mgaombgdol dobggom
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B Jdogm0sbo ©0s07@ 0L 3MJ35emgbEmods 100 000 Bmbobgby ssbgsmndgdom

35653690 iergddo LodoMmzgwmdo 500b0dbgds ©OsdYGHOL 36935t gbGHMdOL  BOOL
3960963095, B3 oMM FodM0560 0sdYEO G030 2-0b BOEO SGOL Z530MHMDdYdIO
5 1O39MIMOM, O935QIO0L  SOMIM  ©YAHIJEOL 5 FIOMZOL  omdxMOgLgdLs
©139300690s. H930bgd0L Jobg300m JodM0sb0 050GEHOL 535MBOLS S 1O IZWO0bMBOL

35605305 15390E0bM 9GP gdOLIETO ASBLL39390EP0 B0BIMMNZ056MBOL, 9350Vl
21



39635390000 5OMOEH305BMBOL oM., LEZIMIMOM®, MHOLIOL FBodGHMMMS 2530 (3ggdOL
0530190996 9090000 50blbYds.

0530595 9 . BogMH05b0 OdYBHOL 36935¢096BHMdS 100 000 Bebsbemgbg 2011-2017 Fgero
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B 353M0560 0s07@ 0L 3M735emg6E MBS 100 000 dmbsbamgbg osbashndgdom

MMAMO3 06535 9-0056 BIBL ymzgefierom®s 500b0dbgds 993500 9d0L BiESdOEIMEO DM
. byJoOM3 ™o, oby OMAMOE AmBEomdo, JodM0sbo sdYEO s Folo oMM OIdO
96003690356 LmE300w©-9306Mm30396 3OHMdGIsL FoMdmoaqbl. 58 3MHMdgdsbomsb
0Mdmeol dobbom LodoOm3zgermdo bm®E0gwgds ©OsdYGHOL FoMmM30L  Lobgwdfoxzm
3606535, HMIJOE ©99350JO0 35:309DEJOOL 530S GHMEOOE0 FJ0Z5Y)MHYMdOL
3999x 9L 9B, TgbodErm oMY gdgd0L 361939630oLS s B3YE0BOIWMO 9035095EJd0m
BOM6390gmBsL 4mollbdmdl.
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503 069339943000 06ME0MGdMEO G030 2 FsdM0sbo sdgEO

A030 2 95600560 ©0sd9E0L doMomso 25dmdfz930 80HBgHgdo olGMMommsw B39bm3z0l
36™d005.DMmQ09MM0 39360900 B00Bby3L, MMA 503 06x39J305 s BEGHOMYEGHOMZOOWwWwOo
93996065 Md5 0blvyobolsdo M9HBolEgb@mdol BeMsl 0f)393L s byl MHymdL Godo 2
35960560 ©05d9YEHOL 2563005690 .

Ubgoolibgs  33¢0930L dobgz0m G030 2 FodM0sbo ©osdgBHOL 30935 gbEGMds  v03
068303060909 306 gddo 2-14% 09Mygmdl (Karamchand et al., 2016; Shen et al., 2013). Dm0
0@ 9m5EGHMMoL Jobg30m, 30 3030 2 BodM05b0 039GO Fob30050GIOL 5EPBSMNMBS 2 g6
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 3Br398L 0ff393L (Hoel et al., 2018; Moon et al.,
2018). 53 GOML 3O M-560900m0 30GH™3069d0L, Lodbogbol 673MMboL BsEm®ol (TNF)-a., IL-6
, IL-8 oo IL-18 3m639b@®Ms30s 0BM©9ds. 9300096 »Mxcmggddo IL-18 3093m6OLmEM9d0
390m8M853@90s. 530N JO0 O IBOMOGHMIWo MXMgEgdo IL-18 dmsgzsmo {ysermo.
50dmPbs ®md IL-18 garggzszos 0bberobobsdo GgHBoLEHIBEHMOOL BOEILML @
39G90MmH LObEMMIMSBsS SBMEFOMYPOIMWO, Bro IMBs35¢To G030 2 FodMm0sbo osdgEOL
396300006900l Hob3L BOoL(Hivert et al., 2009).

LoLEYINOO bMNYO0MO 3OMEgLO s BHMO3GHMBBOL 35¢3sdME0BTo 503 0bxgdz00l O™
Bsferogol 03OMuEm®msBg sbgbl gogegbsls. dglsdsdobs Bifidobacterium, Bacteroides ,
Clostridium, Anaerovibri , Akkermansia (Brunkwall & Orho-Melander, 2017; Ouyang et al., 2020),
Finegoldia, Anaerococcus, Faecalibacterium @5 Roseburia 3mb3gb@®o3os, 03390060000

593903900 503 06830306090 3069ddo (Moon et al., 2018).

0BGV Anaerococcus §59dm0835390L. dEGH0MSGHL 560l Lofiobssmdgam dmddggds
593L, 5dw0g©m9dL 0bLErobobodo daMdbmdgEMdIl s 5F30MIdL FoJM0sbo OsdYEGOL
396300560900l MoL3L. Anaerococcus ©5mYbMOOL 39030M9dOLSL 3069Mgb0b/BHMOGEHMFBBOL
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0565835MMdS 0DOHEYds. 0565535MMBS BHOO3BHMBIBOL 35@90MoBAL sLsbogls (Hoel et al.,
2018; Moon et al., 2018). $M0o3GHmx3s60 30939036905 gugb30MO 5d06MT353930L X AIRL s
159653 360936900356 BMbJ305L SUMVIEdL. BHF03EHMBIBO 3069M9b0bs 30B1M96obol ol
99039M00m  39350MEO0BEYds. 09303300395  BHMOREHMRBIBOL  0bmEol  Gymeo
mdbosEool 39939md00 08¢ gds s N-63m&mI0e-306m6H960bL fo®dmddbol. dmy3z0s69000 ol
06@M5306 2,3-omdbogqbsbol(IDO) doge 306996Hgbobsdg 0dwwgds. IDO 0dwbyGo
593035305 @ 0bREso300L  Asb30msMgds Fgderos. Lemomdol dmEGoMs@o 3o IDO
A6BLZO0R300L 593060908 96 sdom bmgdomo 3sbboi 830M©Yds. BYIMIVbodbmwo
399560306 459mBobstg Anaerococcus 999300900 3m6396GHMs300LIL LobiEgdmeo
3bmgd0m0 3sL9bo 0b0M©gds(Hoel et al., 2018; Moon et al., 2018). dlgoglio 33w0wgd9d0
39309651 5bgbL 39E9dME0HBABY, 0§393L F939dMOBTOL IMM3935L, 0bL¥Eobo dodstrm
9HoLE96EGHMd0L BOELL s G030 2 FodM0560 0sdYEOL 49630ms69dsls (Brunkwall & Orho-
Melander, 2017; Hoel et al., 2018; Moon et al., 2018; Ouyang et al., 2020) .

563 0933000 060YE30MIOMEO 30306 2 FodM0560 EOsdYEHO

56900 mbs (399900l Jobg30m , BogdM™dYb, HMA 503/0ELO S 503 MYMI30 JY3MBOL
99G90Mm@0oHBIoL IMMI39L5 S 3030 2 FogdM0sbo ©0s3gEHOL b30056M9d0L BHOLZL BGHOL
(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 0965300l godmbgbols
3900099 503 066394300L MM F9ESBMEMMO QoM gd9dOL MHOEb30 833900M0® FooBIMS
(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 890dgds 2563060HMmd70wwo 0gml mMo dobgBom: bszmmMog s03/dolom s 63
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9319mbsemdom.  BHodo 2 Bodmosbo  ©0sdgEHOL  2obgomaMgds  s03  0bxggdioolsl
0539330690905 56090000 bollosmol (3300 9d9gdmMsb s 53 MM AsdMYMmTBo SbmMYdOL
LoHobssIgam Ig0sGHMMGOMb (Hoel et al., 2018; Moon et al., 2018).

503/doLoL EOHML 30396M039800L 4533930 JOM0MSO 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). 93309350900 30JOMd©696, ™I d9EsdmEGOO
3900Mwgdgoo  NRTI 3693560530l  do@mdmbo®ommo  Gmdlogmemmdol a59m  oym
3°0mf39me0. Bb3s 33093900 F9EodMEE oMM gdIOL 3OHMEHJ Bl 063080EHMMJdL (PI)
1393006090006 9b. LEdMEIMM X5dd0, 33939005 963965, MHMA PI-bL s Dmgaog@mo NRTI o
3656993009 B0MM0 906 BIO0MO BHMIBLIOH0RESBIL 0630d0FHMEOGOOL (NNRTT) sb5¢0maqdL
959 3065300, B0 M3, 993530096%BL 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 0blmerobolsdo GBoLEBHIBEGMdOL BO®s (IR) s GHodo 2 FogdMosbo
050930 359m()3935 (Adeyemi et al., 2008; Capeau et al., 2012; Coelho et al., 2018; da Cunhaetal.,
2015; Hernandez-Romieu et al., 2017; Husain et al., 2017; Martin-Iguacel et al., 2016).

563 0965300l 5fYgd0olL 9999 353096@gd0 bBoMow 053 gd9b fmbsdo (S. Kumar & Samaras,
2018). 563 07965300l fygdoLsls 5993093905 GMMTI6gNOLRE 4935MR0M Kbl imbsdo
95905  3oL¥ggdoLsb. Xxoblomo fmbsdo To@gds,  9M3 MgMs3ool  ©IHygdol 9By
X963M009wMmdol  QomdxmdgLgdol  Fgg0s.  3doLYIdadoLLl,30 3560300  FoMdo
50 9bMd0m (3b0dol IYOM3Jds BYds. GHYMTobo ,xbIOMgE [Hmbsbg IdMHMHYdS“
3060L0L 35ES0MEIMO 5dEH03MOOL 03300(305L 3r9olbdmdL, Gglsdsdobo MmMsbobddo
3b0dobs s 3MMEHJOboL FoM30 S0AGDs. M3 MYM300LSL oMol Lbv3Mglos s CD4+
50m9bMdolL 353905 bgds. I30MEYds bmMYdy, BMEMswoBEgds 9bghrools botrxgol
36 3900,60L 259m3 353096390 fmbsdo 005¢gdgb (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.,

yav)



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  DBgas3gbs 5943l 5©03Mm303HJOOL  FgEsdmmobdby. PIs s NRTIs
300dgmsb-y  ©gbmdloModmbmimgobols 3035 (BT) 506308069096,  Fggyo®
503M30¢ 9030 5OLYdM0o JoBMIMBOM0s B0sBEYdS. 5T 3OMEILL WoOYMTBomMo DYYo3w9bs
593L 5003Mm303Jd0L 39EHodMoBALS s LoEMEbEOLYBIM0sbMdSDY (da Cunha et al., 2015;
Grinspoon & Carr, 2005; Paruthi et al., 2013; Sattler, 2008).53:6J 305 05356000 3960839M0ME0
5©03Mm30GJO0 BOOL IME0M3ME0MY 3530L¥)1535¢0 3b0dM3560 8553900L 36396EMSEOSL.
obobo bgagdE0IMSE FoMoyYd0b 30LE3gIMME/396GMIW M 3B0BMZ56 Jurmz0wdo, 99 gASw
563-5ME0MGOIMNWO (396G MMHO 5dEOMI0bITMMHO s MOLMEIMZ035¢OHO Lodlwydbg
300056090 (da Cunha et al., 2015; S. Kumar & Samaras, 2018).

L00gMY, fmbols IMTsEHYds, WOSOYGHOL MR IHBYOO OLEHMMOS OO O0dYEOL 630056 gdOL
MoL3-BoJBH™Mgd0 Pl 93m6bseomdol o®mb (Kalra et al., 2011). oblbwyewrobols dodstron
69BoLBHIBEGHMOS PI 33960bscrmdols odml 0BMmgds GLUT 4-bg sdm300998¢9eo (Husain et al.,
2017; Kalra et al., 2011) @05 0590493009090 394560Bdgd0l d9839mdoo (Husain et al., 2017; S.
Kumar & Samaras, 2018). PI 3¢ 353b 3600 &9oH90b, Gmdgergdo 360moblvyerobols 0blvyeobs
390©598bsBg s 0bLEobol 3539dME0BIOL MYYMEsE0sDYs 3sLvbolidygdgwo .PI-gdo
53396019096 GLUT4-0l @6sbligrm3szosl 9xegool 30GHMBMmE0sb Mxcmgool Bgosdo@ by
(Husain et al., 2017).

PI x3m30L 30935653900 (330056 50003mygbme 30wgdl s 95396bgd96 s03mE0GgdoL
0xR9M9b30530sL (Husain et al., 2017; A. Kumar et al., 2020; Sattler, 2008). PI-gd0 396093960
503M30G 9030 583009096 30GM3EsBINOO MgBHO0bMOBOL B5535L- 5393006900 1 BHodol
3Om@Egobol  (CRABPI), 0909290 BO©O06 93m3@GHmDL, 993060906  396H0x89M0wwo
5Q03Mm30GJOOL 3OME0TGMS300L 96 Bobs(330gdsL. PI-9d0 51939 99390009396 396mJlodwmwo
3OME0RIM300L-35355dGH0MOgdgo  09393GH™mem Yy (PPAR-y),6m3gwoz  d0Gm30l
A6bL 30733008 BogBHMO0s. PPAR-Y 5993000989005 50003m303 9006 005396096:305300L5
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53bgd30mbo®mgdolbmgol (S. Kumar & Samaras, 2018; Sattler, 2008). ol bgwl fymdl
39600890 030Dl s 39MH0BIO00 Wo3mqbyBol 0630d06M9dsL (S. Kumar &
Samaras, 2018; Paruthi et al., 2013). PI 515939 0535380690005 393 s0m@Ms 860d369wmgsbo
5003306900l 259Mmyma30ol ©od390m90sLmMsb, dog: $03MmbgdEobol (da Cunha et al., 2015; S.
Kumar & Samaras, 2018). 5c003mbgd&Hobo sG193mwo6gdl 30deol (00300960 39¢odmeobdols
39690L, ®MmImgdo3g FmbsHowgmdab o03m9bgBdo , JmegbGgMobol Lobmgbls  ©s
A6bL3MOEH0M9d530, 5dw0gMHgdl BMBRbOL 3MbmMgdoL 3B0TM3s60 85539001 I56Y3L s
AOBL3MOEHOMGOL, 593L 96MGdOL  Lofoboswdgam s B6GHOMJLoBEGHMOO M30l9dgd0
(Esfahani, Movahedian, Baranchi, & Goodarzi, 2015). 503 06303090 gddo d6OsEHJo
503mbggBobol  3mb396G®5305 3M3OM3MMEF0ME  ©IM3Z0IOIEGdST0d dmEEol
396@® 56 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@MmdLo3wMmdsls s o3mEOoLEGMmMTB0s e 3:mBol
Mbol 3mTo@gdsl 0(j393L. P183960bscnmdols sfiggdol 99909y, 390 9IxM90900L 53mbd30 o
0blmeEobol LY3Mgisos 25%-50%-00n dgotqds (Husain et al., 2017). PI 89%y39@0Lob,

30396039905 0530LM53500 3MMg0MHEgds (Kalra et al., 2011).

NRTI  80o@mdmbo®mooll 53mbdEool @o®m3q3sb  0f3q3L. 99 X3MBoL  36M93565EGH00bL
90@Mdmb®ool mJlosE0O FMLRMOO0WGOsDY HWIHI6 Bgyo3wgbsls, glisdsdolsco ATP
Lobmsbob gdudeglios Iz0Mmgds (Kakuda, 2000; S. Kumar & Samaras, 2018). 530L 2560
90@Mdmb®09d0l MHoibzo, BmTs s 994GH03Mds I3060©Jds . dodMmdmbo®mools Bwmbjzool
059390009000 3565egIMS© 0bGH®HT0MEIMMO0 W030©JOOL 5393305 0DMHYdY,
930675 03000l MJLOOE0S S 0BMPYds 0Bl obolysdo MYHBOLEHIBEGH™ds. NRTI
96%00 ©b3 3me0dgmsbs Y-l 5063000690L. gl 96Bodo FoEmdmb®ools Mmgdeozsosbygs
35Lbbolidaqdgo. 9999 dodmdmboMommo ®odmbmzgobol 8535 (MBT) d306MHgdS,
03009008 O0xIMHB3E0s300LMZ0L LsFoMm 496900 36J30d OJ390MHOI0s, 3BOTMZs60
953539000 mJLOS300LMZ0OL Lo FOMM BB IOO0REOOL MY HEMMGOOLS s 39bgdOL Bb30S
399096 9d9os (Fleischman et al., 2007; S. Kumar & Samaras, 2018).
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25bErglo 5M3 890035996(3g8L 03MmEOLEBHMMBOOL YTBOHM B0 MO0 5§300. LEdhmbsMM
IGO0 06xm®Bo305 15305m© 930695, 3000603 ME 3309390y  A9BLOIMIGYOME
39309651 sbgbl Lodlwydbols g30Ydos. B3B3 33¢0939d3s (3bsym, Mmd FgmEg MoMdOL
NRTI qb&0b5306L 1939900606 900690000 100 %96 65300900 GHmdlozmMo Bgdmddgogds
593L 0@ Mgmb®o ©bad 3w 0dgemsb- y -bg 3b0dmzsb Jumzowdo (da Cunha et al., 2015; S.
Kumar & Samaras, 2018). sbogro %250l 36096603 qob, 0bGgacabols 0b3odo@mmgodl
690@M5¢0M0 56 653090500 ©985D056939w0 M) 5J30. BoRITOMSP MOEEHJRMIZ0M0
3930965 56 sbgbl 503M30GHJIOL ORIMI6E0sE30BS s 9E03M 306900l Bg36E0sDY.
930393053060 98353060966 99619000 65309ds 5830MYOL s5E03Mm (3037030 PPAR-y
99b36M9L0SL, WO3M3MHMEJOb W035BOLS s 5E03MbYJEHOBL (Moure et al., 2016). Mo dggbgds
mbsdo 35@gdsl 0b639acsBoll 0b30doGHMMGd0 s Igmeg momdolb PI oo NNRTI-o3 3o
013930696 565L5LM39000 Hmbob Fo@gdsl 35309630 (S. Kumar & Samaras, 2018; Taramasso et
al,, 2017).

B9050b603bmwo 3300090990l Lsdwmomgdom NRTI  0bbymeobobsdo H9boli@gb@mdol
DMLY O FodM05b0 0BYEHOL 2563000509051 fymdl baels (Brown et al., 2010; Kakuda,
2000). 50dmBbs, GMI 503 0683030MJOIM 353096@gd0, MHMIwgdog NRTI-L 3 {guwby
bsba®I0350 00gdbgb, HOMA 0bgdbo 1.5-x%96 3dmbosm dmds@gdyeo (Brown et al.,
2010; Karamchand et al., 2016). 53 MBO™ boba®dw0g05 5OH3 MgeMs305, MBOM F9EO©
0DMHEY0s 3039600393005 s 3030 2 TogdM0sb0 ©0509EHOL Fob30msMOOL HEIBIMDS
(Brown et al., 2010; Coelho et al., 2018; Shen et al., 2013).

99G50MWIM MM39390L, OMIXGO03 5OZ MYMI300M55 259M39o BE0MYEBHOMZ0MMLven
SbME0MYOMO 053930 9 Yds. 53 B30l OsdYEL BMBEI© 08039 3erobo Mo LYIGsmo
593U, H™aMOE G030 2 Todm05b ©0sd9GL (Kalra et al., 2011).

503 0639J300L MM Lbgsalibgs sdz@Mmbsenm 1553995698986 sLmEOMYRdINMEOo TsgMosbo
Q050930
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3B6EH0M9IAHOMZ3060L)0 360935M9GJOOL FoMIS 503-5LMEFOMIONIEPO O0S3gGHO T9odegds 0d
3693505390053  2odmofg0mb, OHMIWgdoE M3MmOGHMboLEHMo  0b6x39d30gd0L s  v03-
SLME0MYIIWOo IERMIMGMOGOOL 1Bo33IOBIME godm0Ygbgds. 396@s800bo, GMmdgwos P.
carinii  sbME30MYOMwo  36930mbools  3MMBOEISYEHO30LMZ0L  FoBmoggbgds  3s636Mgsliols P
X O90900L GHMgLoMOMBL, 30396M039800L5 S FogMH060 sdYEHOL AB30MMIGDL 0)393L.
303960039905 396@&9300bom 3329Hbscnmdolsls 353090 8% Mz30matgds (Kalra et al.,
2011) . 353095390L, MMIgmsi  3963edoobom  33MMbormdol 909y ©O0sdYEO
3963000 sm , MOYS6O0BIdo Esdswo C 393¢0oL ©MbY 5430, M3 B MYxOIIOOL
©9bAHOMI305Dg 305608693l (Bouchard et al., 1982; Waskin, Stehr-Green, Helmick, & Sattler,
1988).  99m500dd0@sb  499mdobsdyg,  3963980-0b®oMMgdmEo  ©0sdYEOLLL
15939MbswMm© FBMEME 0bLEobos M93mIgbgdero (Kalra et al., 2011).

503 0683030090 30609030 5gLEHIOM S39GIGO 5O BN S300LMZ0L A9FM0Y9bads.
3619356053l ©0sdgEOLsdo  F0EMY30gdol  gobgomsMmgds  FgMdeos, MO
330306030300 gd0L Ao3bo Imddggds 593L. 353096G0 AOBOOWO MoMm©gbmdoom
0090l 35¢MmM0gdol s fmbsdo 0ds@HgdL (Henry, Rathgaber, Sullivan, & McCabe, 1992).
3529LGgOMeob d9(Y39@ 0L 9999 30396039305 030LMEZ35 JMOYR0M©Yds (Kalra et al.,
2011).

503 06394300l C 3935&H0E0m 06mEoMhgdmeo 9sgMmosbo ©osdg@o

©OML 503 0b6ggdi0s bdoMo C 3935@Go@msb (HCV) s B 3g3s¢o@olb (HBV) gbms
33b3090s. HCV Begob 0blvgarobolisedo H9HobEgb@mdsl s byl «migmdl Godo 2 8sgeosbo
Q05093)0L 356300670l (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 0bg033060909900090L 2-10 %96 54300 85d00560 0050930 030 2 35630056930
60oL30 ImBs¢gdero (Serhat Aytug, David Reich, Lawrence E. Sapiro, David Bernstein, & Najma

29



Begum, 2003; Cabrera-Rode et al., 2003). 508mBb0, H0md HCV 06g3030609309¢ 3o0GHms 25% Godo
2 8560560 0509BH0 5J3b (Mukhtar et al., 2013). 0O 3M3MmOEGHWMwoO 333990l dobgzom,
30 JOmbogzmmo C 39353030l 9dmbyg 3s3096@ms 20-50% HCV sbmEo6gdmewo dsd®mosbo
Q058930 35630mMs(Serfaty & Capeau, 2009b). 40 ool HCV 06030690 306906 3x96
5J300 05gM0sb0  ©0sdgEBHOL Mobzo ImIsBgdwo, HCV 5650650306090 30690096
d9omgdoo (Kalra et al., 2011).

HCV 0bg0o3o6gdmm 30690L <0360 o 3560 5§30 2569930000090 G030 2 dogdmosbo
500930, 3000609 HBV 8Jmbg 5005805693L. mGogg HCV s HBV 693000353008 35636095600 B
X 0909030 2560300L S 5DB0sbYdL Fom, 390G D0sbEYds 0BLYIEPOBOL Lobiogbogrm B3,
653 0blEobolodo  GIBOLEFHIBEGHMOOL BOHILS @S G030 2 FodMm0osbo  ©sdYEOL
396300569d5L MHymdL bgenls (Naing et al., 2012).

030 2 85600560 ©00539G0L ©dO 2530 39w9ds HBV 0Mml m6M0 53sd@memoo soblbgds.
306390, HBV 3593065300l 36:01365800. 35930053000 LBodwg9e09d00 830600905 JOmbozrmeo
HBV g3m®3930L oo dols dog® 459m39me00 250091093900l Lobdomg. 8gmg, HBV L{imsxs
36OMaMgLoM9dL. 083050005 HBV-sLm30609dwo 30606mbo, Hmdgeog dmdsgserdo sbmgdols
396300006905L5 S 3030 2 F5JMH0560 OsdYEOL 2o630MMYdL figmdl bgenls (Cho Naing Joon
Wah Mak Syed Imran Ahmed Mala, 2012).

3OL9dMBOL A56Lb35390)C0 MYMO0Jd0,0v) HMYME Fgderos HCV @030 2 85d60sbo oosdg@ol
399mf3935.  HCV-5bm3o6mgdmemo  ©osdg@olsl  30m@gob  3obsbs B (AKT),
RLBE0O0bMBOBME3-3065Bsl (PI3-3065%s) s 0BLveobols ©9393@™M0L LrdLE®MOEOL
(IRS) @989J&0 33b309ds(Serhat Aytug et al., 2003; Mukhtar et al., 2013). HCV 39360 36c-
3609gd0m0 303H™3069%0 godmoygmgzs, dso dmMol TNF- o, IL-6, IL-8 os IFN-y (Serhat Aytug et al.,
2003; Mukhtar et al., 2013; Serfaty & Capeau, 2009b).

IFN-y 130o09o®gds  3530ma303900L5 ©s  dmbmo@gool  dogh,mmdgwos  ©030dedo
JOmbozme  sbmgdom  3MMmEglL  0fj393L.  F93MMBIYGO0  55dBHO0EMIOIE  3BM-sbmgdom
30A™30690L 5 5H05b6909b 30dwls (Serfaty & Capeau, 2009b). 3G:m-sb6mgdomo go@mzobgdo,

9o IL-6 , 0f39396 3O 3H90obgdol Lm3Mglost, IRS1 s IRS2 ©9gaMsoM©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 0blryeobolisdo MHYHolEIbEHMdS s
3000560905 G030 2 500560 ©05dgGO.

HCV 6™l 030de0ob b3go@mBo 30000600905, 58 OH™ML 459m0Yma3s 0@ Momgbmdom
530L¥1535¢0 3b0dM3z560 3593900 (FFA). FFA 5594&016H90L ©:95J¢0ww00 596305000 bobgmdgdl
(ROS), BM@OL ©0530WY0EIOMEOLs s 539BH0w-CoA 3mb3gbGHMmogost. gl 3Mmgbo
UGH0IME0MGI0s 30MEHJ0b 3065%s C(PKC) b c-Jun N 3g0dobsgn 3065%s (JNK) dog6.
d9gao@ IRS1 UgMobol gmlgmdowssos , ©30dwdo  ae3mbdol  (o@mdmddbs o
33mb9ma969B0 0BMHYds. I3060©YdS e03Mygbgbo, M3 byl Mfigmdl obbveobolisdo
69BoLBHIBEGHMOOL BOHELL S G030 2 TogdM0sbo OsdYEHOL J963005MgdsLs (Serfaty & Capeau,
2009b).

3bMoo 1 . 503 0683030MHgdME 30609080 B5gM0560 OBYEOL 3s630mM9d0L FoByBYdO ©s
99ds60Bagdo

Q0553500990 256300050900l | 53500900 45630m369d0L dgdsbobdo
dobgbo
MM560Bddo  JOHmbozmwo  sbogdomo  3Bmgbol
060306M9000.30:Mm-56mgdomo 30EH™3006900L, Lodbogbols
503 06399300 6930mBol gsj@meol (TNF)-a , IL-6 , IL-8 oo IL-18
3Mb396@ o305 0BM©9ds.
Boferogm®  wmGmsbg  x90mddggdom,  3gMIm
Anaerococcus /50 9bmdol 99930609000
Hmbol 93390000 do@gds
563 19530 5Q03Mm303JO0L  OgBIMHEE0s300L s F9ESdME0BIol
QoOW3939
©w03MEOOLEHOMBOS
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BMHoL 0bleEobols dodsmro MHYHBOLEI6EHMBdSL GLUT 4-%

©59M30JOIMWO S ©IM300090go  39doboBIgdols
36395Bgd0l d9d39mdoom

0b630d0@HmMm9d0 0m353L  3OMEHsHgol, MHMIggdos  3OMoblwerobols
06L¥0b5 2o6MHoddb5BHg s 0BLYIEP0BOL 35ESdMEoBdol

9325305990 35Umbolidygdgero

330l 503Mm9bme  30gdl s 9539MbYd96
503Mm30GJO0l ORBIMB305305L

3563695L0b B x5 g00L GHMJLorOMdS

bm3gmbomemo do@Mgmb®ool 36300l smM393s
2379GOBLIO03EHOBIL

0b630d0@HmMm900

396@s80obo 3563695L0b B x990l GHMJLorOMdS

95398GHIOMW 539GHOGH0 3303060303000 900L b s3b0 dmddggdol dgdsbobdom

JO0b03Mmo sbmgdomo 3Mm3glols gobgzomsmgdom

HCV IRS1/IRS2 Lsboaboarm gHqdol 06300069000

35d60560 05890l ©0DYEOL JIIRFIBIOIP ©IYMBS 503 06830E30MYIME 306930

503 5 ©O05OJIGHOM ©5350JOMms B30 J39XAMNBO 930005 25dM3YMo: 3530963700,
gL 3Jmbsm 0sdYE0 503-0Y, 3060930, HIMTILMS3 050YEHOL OIFBMBO WML
503-0b 00096EG0803E0MGOOLIL S 3060900, MMIIOLSE 2969I30MIM 30396039805 563
0965300 9999 58 J39X%3IBJOL F9GdMEMGO oL 300l Lb3slb3s d9dsbobdols
259m 356Lb35390v)E0 FoOMZS BFoMYdsm. [11]
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3039610390000 35dm{i3gwyero L0 33EOE0sbMds 503/0680E30MYdME 306 7dT0

503mBbY, MMI 30396039905 06839J309M0 ©5350JOGOOL OML, BOHPOL 5350 MdOLS S
103300E056MdOL MHOLZL. MsdEms305 33¢9350 5B3965, OB 30396039005 G030 2 Fodcm0s60
053930 96 Tob 296939 (MO 09YROMbS 93538060900, 23bLSIMIOIOOM
&1909M3wmBob, 3693dmbool s LygLolol dJmbg 353096(3gdd0. 303960 3gdos IM35w0
39bLbge390MEo 894obobdom, 0fj393L L033OW0BMBOL FMAs3HJOSL 3ML30ESXOBYdME
3530969000 (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 ©05093)0L bdoMs 33530905 503 0683030090 306090T0 S MYROM 9@ MYSOYNBOM
3990Usb39dMsbss 8393d0MYOME0, 3000MY 503 5M150b83030MYOME 30MgdTo (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). 508Bbs, ®m3 503 s 563
BM©OOL 39@90MEM0 LObEOMAOL s 3030 2 5dM0560 s0d7EOL MHOLZL. G030 2 Jodcmosbo
©500930L MHOB3-BodGHMMJB0 3569 ML (36000 DM 3M3MWs30580, FogMo8 03
563 58539000 MHOL3-B5dEHMMGOL oMo gbgb. 503-0b ML 3030 2 FogdM0sbo s0dgEHOL
39630056905  ©YIMZOPIMWOS  vPBEMO3  BoJBHMODBY,  MMPMOOESS 03  0bxygdzool
b6 ®HI03005, 03MBMLY3MHgLOOL boeolbo s 563 3900353963900l Bgdmddgwgds (Achwoka
etal., 2019; Adeyemi et al., 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
0900035396¢%)9%0, 356L53m00M90000 PI, NRTI 05 brmgogéoo NNRTI-gd0, Gmymeogss Efavirenz,
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5353306090905 3030 2 FodM05b0 ©s009BHs6 (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, 0ober030qd05bmsb, W03mEOLEHMMBOSLIB, sSOEHIMOM
303963H96B0sLs s 0Mm3M0mdol 06xIOIBHOL obz0mMIMgdslosb (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). Bmgyogmmds 33¢9350
5B3965, MHM3 503 0b8oE0MYdMo  30396MRe03930MM0 3530963900l LO33EOW0sBMBOL
9563969090 3609369crm3bo  509ds@gds B®mBsa0398096 503 0bx0E0MIOIgdOL
103300 0s6MdOL JoB3969d9gw 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). 3003560030l 06x350JEHOL Hob3o 0mJdol omEOToa)0IE0s 503 S
05093)0L dJmbg 35309639080 (Friis-Meller et al., 2003; Friis-Meller et al., 2010).

50dmPbs , OMd CVD (3560000355390 M0 ©9535090900), CKD (00063000l Jhmbozmwo
©55350905) @5  F9HOdMWIMHO  OMM393900 503 5 M3  3MYM305L00bss
05393006093 gwo(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).

503 0653030090 3069030 DMYX IO, 153607 M55 II0 5350JOOL MIbb3zgOM

33b30905, OHMIgoE Lodwmowme 4.7% d9gopqbl. Abasglo dggao ogm Fomdmoagbowo
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00805303990 BoE5MJd0 33¢0g30L MHMU,LOIE W93500909d0L Mabbgzg®s 4.5% (95% CI
3.4-6.0) 500b03bgdmes (Kansiime et al., 2019). 503 0630306900 30609306 sb53M35693d0
23O bIoM0S 56535005300 55350090900l LOb0M,300MY sbosBEMYddo (Kansiime et
al., 2019; Magodoro, Esterhuizen, & Chivese, 2016).

930396067005, O™ 503 06839300l MM FH030 2 BodM0sb0 0539l MBEMM FooE0
39360390900 godm, 3530963900 ymzguhierom®ms 999mfidgbgb. Godo 2 85Jm0sbo osdg@E oL

3693963095, 50MJMo 459M3wabs O F9EBHIVMEMMHO IMM3939d0L MMM FSOMZo,
39593060901 53500M30LS S BLO3ZEO0W06MBOL MOLIL 503 06539300l O™ .

503 066303009391 9d80 39EHsdmem™o Lob®MmMAol 30Mx0JEMMYd0 s 3Mg35¢mgbEHMdS

393500 LobE®MAoL (MS) gBbOE0S BMYPSO 303 S300LMZ0L 904dbs. 0go dmo393
olgmg  MoLI-BoJBHMOIOL, OMAMOOESS  dEMIobseMHo  Lodbvdbg, @oLo3dogdos
(3039660303960 9005, dmIsEgdwo LDL, ©sdzgomgdeo HDL ) ,30396ywm039d0s,
0blerobolbodo GBoLEHIEEGHMBOL BOEs S OGN0 MEo 30396MEJ6D0s. T9EodMEMGO
LObEM™MA0 3030 2 VogdM0560 OBYEOU, sSTMYMMIEGOMDBOLS s CVD gobgzomsMgdol oL
6oL 3 BoJBHMOL Fo0dmoyqbl (Ford, 2005; Ford, Kohl, Mokdad, & Ajani, 2005; Martin-Iguacel et
al., 2016).

9939006 LobEMMAL doe0sb B93600 LogH MM 543l 503 065393008 WML Hobz0MsGYGdME
03mEoLEAHMHMABo0L BOBEMHMIMb. o3MmEOLEHMMABooL Lob®O™do dmoiEsgl  3bodol

3o3bsfoargdols ©MM3939L, 3960539MHO0)w W03MOGHOHMBOS, 3906
©03030390GMMB05L, EOLEP030©YT0sld S 0BLYIEoBoLsdo MHYHBOLEIEEHMBOL DO .

99390m@Mo LobGmMIol IR0boEogdo 2sblibgzs3wgds, 0dol dobgzom, mvy Mmdgwo
696053008 ©gB0bOE0SL  99M30Ygbgdm. Y39wsbg @og3MEgwgdos  9Mm3bmewo
JgbEBgM0boL A9BsMEIGOOL 3BIMYMHTOL BOHILOWW ™S F3MObIMdOL 35690 ITII (NCEP
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ATPIII) s IDF coggobozogdo. NCEP ATP-III dobggom, 393303¢005 300J3500, 08 3530963
39390mEmM0 LobEMm™do 543L, 09 5 b0dbob 3 96 FgBo TobslosmMgdgEo 5©09b0dbgds.
983060305 gosobgs 2005 §geb s 300EgMH0330 56E03039M:0030©HF0MMO MYMS305 S
3630303960396B0mo 1535w gdgdom I3MMbsMds sgTs@s (Grundy et al., 2005; Martin-
Iguacel et al., 2016). IDF 2563563930 530306560 Lodlwydbg osabmBol slisldgmso
(30009090 3O0EHJMH0)d0s, S30FEHMI 930090 9ol 4om3gdmfgHommdol (WC)
390m(dgds (Alberti et al., 2005) . 099339, 539600300 290l SLM(305305L/4IE0l, GO EH3gdoLs
5 bLobbeob 9O ™36 0bLlEOEGHWAEL (AHA/NHLBI) @5 IDF-I dmeom 3006Lgblwgliol dobgz00:,
0909953005 MS-ols AHA/NHLBI 56856399, Hm3gwol dobgog0ms3 396¢®oww6 Lodlwydbgl
5302909 356539 BHEML 56 [omBmoagbls (Martin-Iguacel et al., 2016; Martin Lde et al., 2008;
Miccoli et al., 2005) (gb6Gowo 2) .

X 963(009Md0LS s 33900l gOM369o 330930l (NHANES) dcagnm dmbs399900L dobgzom,
9939060 LObEOMIOL 3M)935gbEMdS 533-00 Y39 HeroMcms 0BMmGds 34.3% >fggL
(Ford, Cunningham, & Mercado, 2014), 93630l J394690d0 30 6-30%-0¢q (Cicero, Nascetti,
Noera, & Gaddi, 2006; Maumus, Marie, Siest, & Visvikis-Siest, 2005; Miccoli et al., 2005;
Wannamethee, 2008) 996g9gmdl. 39¢3)5dm@6o Lob®MmMAOL 361935 gbEHMds 4sblib3s398w0s
Lglobs s gmbo3MMMdOL Jobgzomsa (Alvarez et al., 2010; Freitas et al., 2011; Mangili et al.,
2007; Mondy et al., 2007). 503 066303060909 3069030 393300 LobOMIOL Moo
393M39gds XM 30093 39950l Logsbos. Lbbgoolbgs 33c0g3900L dobggzom dolio
369350 9bGHM™dS 7-52%-0¢09 396MygmdL (3BOOWO 3). 590 OO BHZSMBY, SEBdSM, 330093900l
3961b353909099c0 OB0bOoMss J9B30MHMdYdro (Martin-Iguacel et al., 2016; Martin Lde et al.,
2008).
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300 2 . 39@¢sdmemeo Lobo®mmdol gzobozogdo

958060300 AHA/NHLBI (Alberti et | NCEP-ATP III (Grundy | IDF (Alberti et al., 2009)
al., 2005) et al., 2005)
b3 IO
3003 9gmowmdo
56 593L 56 593L WCa gmbogmeo
X30BJd0L dobggoom,
9360390 9d00LmM300L :
> 94 10 (35330)
> 80 LA (Joero)
59539000 3 56 dgBo | 3 56 dgBo | 2 56 do®o
300G 9gmowdo doboliosmgdgeo dsboliosmgdgeo dsboliosmgdgeo
3906GHMMEmo | 9BMowo WCa,b WC =102 3 (3530)
LodLv)69 WC =88 13 (Jocro)
GMopawoigho | = 150 dp/oe (1.7 = 150 Jy/oer (1.7 > 150 Op/oe (1.7
9%0 d0cen/) 56 | 90men/e0) 56 | 90men/en) 56
(TG) 303960303 w0396007 | 30390EM0039M0©Y | 3039MHGHM0YHL03EIM0©Y
dools  LHobssmBgym | ool  Lofiobssmdgam | ool  Lofobsswdwgym
93960bsMd 939960bsMmds 939960bsMmds
HDL- < 40 09y (1.0|< 40 T/ (1.0/< 40 0dyo (1.0

JergbiGgeobo

90m/av) (3530)

90m/av) (3530)

d0mw/av) (3530)
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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

©9n0boEos AHA/NHLBI (Alberti et | NCEP-ATP III (Grundy | IDF (Alberti et al., 2009)
al., 2005) et al., 2005)
< 50 98y (13|< 50 T/ (13|< 50 dyow (1.3
88m/)(doeo) 56 | 89men/0)(Joo) 56 | 99mew/0)(Joeo) ob
obodogdools obodogdools obodogdools
Lofoboswdogam Lofoboswdgam Lofoboowdgam
939960bsMd 939960bsMds 939960bsMds

SMGHYM0O SBP > 130 s6 DBP > 85 | SBP > 130 56 DBP > 85 | SBP > 130 s6 DBP > 85

06935 mmHG 56 | mmHG 56 | mmHG 56
5630303960 3H9bDomeo | 563030390@96%Bomwo | 63030390 EH9bbomwo
93960bsMd 93960bsMd 939960bsMd

33 B > 100 Op/oe (5.5|= 100 dyer (55> 100 Tp/e (5.5

2%Bdmby 90man/) 90men/) d0men/q0)
b 30396039300l | 56 30396yw039d00L | 96 5069
Lofoboswdgam Lofoboswdogam 05360mbEH0MYdIMYWO
939960boMmds 939960boMmds Godo 2 Bogdmosbo

Q0509HO

a fgarob 3560 390mf9gMH0Mds

b ©93m396gdos IDF cutoffs 250mygbgds s65-930m3e 3m3wsiosdo .IDF 6 NCEP-

ATPIII cutoffs 930>™3w9e 3m3s305d0 .

3bOoo 3 . 9g@sdMEMEAO LobE®MmMIol 3M935gbEMdS 503 0653030MYdYgdTo Lbgsalibgs

3310939000 dobggom
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330930 396om | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo

QO 36935096 | gx3obo | 30 | dol | 930 ©@o0bsobo

AMdS 3OS % X393
oN

Bruno - 39.6 EGIR 39. | 69 201 Cross- 0GOS
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- 9L356gmo
2007(Bernal 11.4 IDF sectional
, Masia,
Padilla,
Martin-
Hidalgo, &
Gutiérrez,
2007)
Bergersen | 2001 |13.3 NCEP 43 |80 357 Cross- BGg9900
2006(Berger sectional
sen,
Schumacher
,  Sandvik,

Bruun, &
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330930 396om | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo
QO 36935096 | gx3obo | 30 | dol | 930 ©@o0bsobo
AMdS 3OS % X393
oN
Birkeland,
2006)
Jacobson 2000- | 24 NCEP 42 |75 477 36mb3gd@ | 599
2006(Jacobs | 2003 | 063096 0
on et al, G™MOS
2006) 15/100
Wand 2001- | 85 NCEP 38 |79 881 36mL39d@ | 0bGHMbsgomb
2007(Wand | 2004 7.8 IDF 0 QM0
et al., 2007) 063096
A™d>
12/100 3
fowofo
do
Palacios 2002- | 16.6 NCEP, |40. [83.6 |60 M0LYM3530 | gu3sbgmo
2007 2004 48 modified | 9 M0
(Palacios, 36Mmb39dE
33060560
Santos, M0
SO0
Gonzilez,
99902
Ruiz, &
0bzogb
Mairquez,
A™Mds
2007)
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330930 396om | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo

QO 36935096 | gx3obo | 30 | dol | 930 ©@o0bsobo

AMdS 3OS % X393
oN
14/100

Saint Martin | 2003 | 7.1 NCEP |41 |72 140 Cross- Log3Mobggmo
2008(Martin sectional
Lde et al,
2008)
Samaras - 17.6 NCEP 41 |84.1 |788 Cross- 06@9Mbsgomb
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- 0dd
2008 2004 sectional
(Sobieszczy
k et al,
2008)
Hansen 2004- | 27 NCEP | 44. [ 81.4 |566 Cross- sbos
2009 2006 1 sectional

(Hansen et
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330930 396om | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo

QO 36935096 | gx3obo | 30 | dol | 930 ©@o0bsobo

AMdS 3OS % X393
oN

al., 2009)
Estrada - 15.8 NCEP | 40. | 65.7 |146 Cross- 9b3sbgomo
2006 6 sectional
(Estrada et
al., 2006)
Worm 2000- | 19.4(2000- NCEP, |38 |74 24349 | m3Lgm3530| 06GHYMbs30Mb
2009(Worm | 2007 | 2001) modified M0 SO0
etal., 2009)- 41.6 (2006- 36Mmb3gdE | (D:A:D)
2010(Worm 2007) 0
etal., 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,
2008)
Bonfanti 2005 |20.8 NCEP 43 |50 1263 | Cross- 0GOS0
2007 (Bonfa
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330930 396om | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo

QO 36935096 | gx3obo | 30 | dol | 930 ©@o0bsobo

AMdS 3OS % X393
oN

nti et al., 22.1 IDF sectional
2007)
Bonfanti 2007 | 12.3% NCEP |37 |75 292 Cross- 0GOS0
2010(Bonfa sectional
nti et al,
2010)
Elgalib 2005- | 14 NCEP 39. |74 678 Cross- QOO
2010(Elgalib | 2006 | 10 IDF 5 sectional | 30 SbgO
etal., 2011)
Mangili 2002- | 229 NCEP |45 |64 314 Cross- 5dd
2007 2004 sectional
(Mangili et
al., 2007)
Falasca - 42 NCEP 74 |41 54 Cross- 0BOWO0s
2007 (Falasca sectional
et al., 2007)
Baum 2002- | 15.1 NCEP 41. |74 118 Cross- 5dd
2006(Baum | 2003 7 sectional
et al., 2006)
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330930 396om | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo
QO 36935096 | gx3obo | 30 | dol | 930 ©@o0bsobo
AMdS 3OS % X393
oN
Young 2000~ | 20 IDF 37 |68 1218 | mdlg&3zs30 | 8390356005
2009(Young | 2006 no Q0
et al., 2009) n- 360H™mL39J@
MS 00
39
MS
Biron - 18.2 AHA/N |43 669 |269 Cross- LoggMobgomo
2012(Biron HLBI sectional
etal., 2012)
Bonfanti 2007- | 7,5% NCEP 38 |755 |188 MOLYMZ530 | OG0
2012(Bonfa | 2010 | 29630056 MO
nti et al, ©> MS 3 36OH™L39JE
2012) oo 9o
do
0b309b
AMdo:
2.6/100
(11.7%
3Jmbos
MS)
Alvarez 2006- | 20.2 NCEP | 41. |74 4010 | Cross- WOmObm-
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330930 396om | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo
QO 36935096 | gx3obo | 30 | dol | 930 ©@o0bsobo
AMdS 3OS % X393
oN

2010(Alvare | 2007 9 sectional | 59960035
z et al,
2010)
Signorini 2005 | 20.6 NCEP 41 |54.6 |819 Cross- 0M5BOWO0d
2012(Signor sectional
ini,
Monteiro,
Andrade
Mde,
Signorini, &
Eyer-Silva
Wde, 2012)
Krishnan 2001~ | 0bgogb | AHA/N | <30 |81.9 |2247 | mdlgmgsgo|sdd  (ACTG-
2012(Krishn | 2007 | @mdo HLBI 22 MO ALLRT)
an et al, 8.5/100 % 360H™mL39JE
2012) (20%) 30— M0

40

38

%

41—

50

29
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330930 396om | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo
QO 36935096 | gx3obo | 30 | dol | 930 ©@o0bsobo
™S 309 % X393
oN
%
>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
Wu 2008- |26.2 NCEP 36. | 949 877 Cross- 3o03560
2012(Wu et | 2009 8 sectional
al., 2012) no
n-
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330930 396om | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo
QO 36935096 | gx3obo | 30 | dol | 930 ©@o0bsobo
AMdS 3OS % X393
oN

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 s60» | NCEP | 46. |83 72 Cross- OGS0
2013(Malob 13.8 5 80.5 | cART | sectional
erti et al, 45 40. | 745 |36
2013) - 7 naive
o) 44.

9
Cubero - 10.1 NCEP 39 |755 |159 Cross- 9L3sbgoo
2011(Cuber 15.1 IDF sectional
o et al, 28.3 EGIR
2011)
Sawadogo |2011 |12.3 NCEP | 41. |29 400 Cross- 0)H 3065 3ol
2014(Sawad 10 IDF 4 sectional
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330930 396om | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo
QO 36935096 | gx3obo | 30 | dol | 930 ©@o0bsobo
AMdS 3OS % X393
oN
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- 0963065 Bsbim
2015(Guira 8 sectional
etal., 2016)
Oguoma 2002- | 31.7 WHO - - 32 Lol 9dm6 | boag®os
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- 530
2015(Tiozzo sectional
etal., 2015)
Lombo - 26 NCEP | 49. 41 259 Cross- 530
2015(Lombo
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33W935 396ocm | MS MS Sbd | 3539 | b3z | 33e0930L | Bgyombo
QO 3693596 | wgxobo | 3o | doL | 930 ©O0bBsobo

AMdS 3OS % X393
oN

etal., 2015) 27 IDF 6 sectional

NCEP: 963690 Jmegbdg@obol gobsmegdol 36myMsds dmbOmowms 93m0Mbseomdols
39690 III

IDF: ©00539@&0b Logemsdm®mob,m 139960530

EGIR: 93601300 X330 0bbrenobols &9Bob@gb@mdol dglsbiffogas

3b0odol AsLoby s 5@O3ME30GHO0L BMbBJEool Fgaawrs dwogH 353006M30s 39EOdME YOO
LOBOMMIOL A5630MGOILMSD (Estrada et al., 2006; Jacobson et al., 2006; Jericd et al., 2005;
Samaras et al., 2007). ¢003m@obGH®MEB0s (LDS) 30 sbmEgo®mgdwgaros 503 06639300L056 s 563
93996065 MmBLMD.  JobLO3MPMHGI0® sLB0TBsZ05 M0ToEObOL sbsermygdo s dzgwo
36OMEHJoHgd0l  0630d0BHMOgd0 (de Waal et al, 2013). LDS of3938 0bbmerobobswdo
M9BoLBHIBEGHMOOL BOEIL, EOLEP030EIT0sL s Bl CVD GoL3L (Freitas et al., 2011).
bbgme8o 3bodol 4sbsfowgdol s®mm3930L godm,sligo 30609gdl 990dwrgds dso b
B®dscrm®o BMI s odoewo  WC 3dmbogm, dglodsdols 3530963900 393edmey®o
LobEOMIoLbM3zoL  LyFoOMm  SBNOM3MIGEHOME  Bmbs3gdgddo 96  XwYd0sb, sdoFH™d
993900 LObEOMIOL OsRBMBO Tgodegds Asdmy3z93s6mU(Freitas et al., 2011; Martin-
Iguacel et al., 2016). 030l 259m, O3 503-063030MJOI 30690L A5BOOEO 30LE MO
3b03ol MM Y6Mmds s B30 WC 5gd3m, 503 0658303060930 306900LMZ0L b FoMHMs bbgs
36OHM3MIgE o 3mbs3999d0ol d9dm8s390s (Capeau, 2007). 9o 9600 330930l dobgzom
306900, GMmIgermsg LDS 3dmbosm o 93059mz30gdbgb d9@sdmemmo Lobop®mdol
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36039MH0mAs CVD 25630006M930L Mx3Om dowswo Goblo 3Jmbsm, 3069 306Mgdl LDS
393900 LOBEMMIoL 3O0E IOl gocqdq (Freitas et al., 2011).

BMAS© 303530530 F)3e0l (36030 O IBIWO FoDOIMMO 5JEGH03MBS FYEIOMEMEO
LObE®MIOL 49630150 AOMOMHO MOLZ-BodBHMG0S. $03-0683030609dMwwo 30609ddo 30
3obLb3g9390mo  3mbLEHOEWMEOMMO  93gdEgdol  2odm, dmiEerol  gbodo  by3wgds
L393080M0s (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).

503-06830306M90 306090l 503 5050683030098 306090056 F9EIMGO0 Idswo BMI
(Lbgrmeol dsliols 0bgduo) ,WC ©s §9eol-dsdsgmb 99830090 sd300 (Bonfanti et al., 2007;
Mondy et al, 2007). owdgs, Lodbwydbol To@owo  gogMEgegds  sofigMowos  $03-
06830300905 BMA0IOD X R0, M3 LodLJbol 930YB0sHY B0560dBHdL (Mondy et al.,
2007; Tiozzo et al., 2015). s03 0b6x03oGMdwMw 306MHgddo dg@sdmEHo  Lbob®mdol
056mbGH030Lm30L 3600369 M356  356589BHML SMGHJOHoMwo  30390@H96Bos,
3039636030 (390009005 ©S dswo HDL §o6dmaoaqbl (Bonfanti et al., 2012; Elgalib et al.,
2011; Mondy et al., 2007).

Ls0BEGHYMGLMS, BT gOH0-9OHo 3M3MOEGHMEO 33w930L JobYIP30m 503-06030306093Wwo
306900,6m3gwms 37% 93OBs™dol ©sfygdolols 39@edmemo Lob®mMmdo 3Jmbosm,
93790b5¢0Mmd0sb 96 33060l 999y  FYBHIOMWNIMH0  3560509BHMJd0  goFMULHMES,
396Ls3mm®gdom 30 HDL oo WC dmbs399900 (Krishnan et al., 2015). 5d9sb go0mdobsty.
392300005 ©©5391336500,0:08 503 065399 305L 153190 IO 59d3L F9E)SdMEYMHO LObEOMAOL
39630m969dsd0(Martin-Iguacel et al., 2016).

gbGomo 4. FgGHedmmwmo Lobmmdols 3mI3mBg6GHdoL  asbsfomgds  TgEsdMEMEO
Lob®mdols IJmbg sog 0bxoEoMgRME 353096¢37dd0
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33935 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
Logonm Basel | 330093
50@96Mds 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 s 96 NC | 306
330600 EP | (24.7)
3999 AHA/N
HLBI
Lsfy | 96 | Loy | 96
obo | 3306 | obo | 3306
ol ol
990 990
3% @35
30396mo3g | 11.1 6 43 45 22 |42 59 127 15.1
dos (%)
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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
95050 16.7 15 41 45 21 70 69 14.2 20. | 46.4
BMI/WC (%) | (BMI) (WC (WQC) 9 (WCQ)
) (W
@)
35050 99.0 26 83 66 29 |69 87 |50.4 35.9
GO0YOEIO
09%0 (%)
Q05O 95.1 71 75 96 26 |93 72 | 449 38.8
HDL (%)
303963H9b%o | 96.1 23 78 63 33 |76 74 | 35.9 28.3
5 (%)

a 9mb5399900 503 LI3YMHbIEM 3g3565EJOOL 439MOMO IM3gbgdoL 3300939006 (D:A:D).

b33 930 3gMomeo 2006-2007

b 8mbs399900 doLol 3600603960 33093900L X 39R06 (ACTG) 30d030 35330609390

9bMI0bYGOMEo 330939006 (ALLRT) . by33¢930 39M0Mm@0 39MH0m©0sb 2001-2007 .

3319359 90LHogers MS-ob 493039 gds, LobdoMmg s MHoLI-GBodEHMMYd0 503 0bxz0E0MdME
353096390380, OHMAgdds3 s0fYgl 5603 0gM5305
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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

¢ 9mb5399900 ALLRT 303061900 33c09300096. 8o 2590330 gls MS-ob 36mamgloMgds 503-
06530306090 35309639030, MMA9doi3 0§Ygdbgb 563 MgMs305L

d 99835b905000 dmbs399930L Imbg 3oMmgd0
e 503-0b65303306090wo 3060900 SIMONe 330930056

f9mbs399900 503 065303060900 3530963)JO0L X 356M90bO 330930096 FoELIOL FM3EOLS
939960650 Md0L LEBMPOOMYOM030 K 9BPI330L (396GHOO0ID 3MOEM Segacgdo, LsdbMgm
IORN oJoI oM

5MGHgMommo 3039039605, olgrodogdos , CVD @s 30396039905 503 0bgogo®mgdmem
3069dd0

3MG9MH0Io 3039M3H9bBos dbmxzwomdo 1.28 doerostr 30-79 ersdwg 306 593b,85000 2/3
Q050 s L5dMsEm F9dmbogeol 439969030 BoJLoMmYds. LEdMsE™ME  BEOEILEOWYWO
306900l 46% 56 030L, MM 5OEGIMH0MEo 30390 GHIED0S 593L. sOEGIMHOMEo 30396 EHIEDoOL
3693509bGHM™d5 93996990l dobgz0m 29bLb3s390ME0s. Y39 B Bowseo Lobdotmg si36:030L
69300680 (27%), y39005Hg 50 LobdoMg 30 5390030 Mga0mbTo (18%) s00bodbgds (WHO,
2009, 2021b).

Sheila et.al Bo@o69dmr0 3309300 5836003530, 303960 EgbB0s Y39esBg bdoGmOo 56585058 gd0
Q553500905 0Y™ 503 0630306939 gdl InGOL. Jobo 36935¢9bEGHMdS 12.4% @ MEEOIOMS.
583603590 Bo@o69dwo bgs 33093990l dobgzom 503 0bgo00M90mewgddo 30396 @Egb%bools
39360392905 11% bmgnm, 565 0653030609399 3069000 14% M@ mergdmos (Dimala et al., 2016;
Kansiime et al., 2019; Kotwani et al., 2013; Kwarisiima et al., 2016; Magodoro et al., 2016).

oLE03009305 (L4GONM JmeEgbBgMobo > 200 T/, GHMORW0EIM0EIdo0 > 150 3/,
LDL-C > 130 9p/oe0/1, 35053539080 HDL-C < 40 93/, Jocrgddo HDL-C < 50 dy/q) 3«90l

30OMbIOME0 ©553509d0L BTMYse0d900l dJoMHoM©O MoL3 Bog@meos (Yusuf et al., 2004).
X9680-b 8mbs3999000 oLEr030gdool LobdoMmg ssbEMgdom 39% s yrols 0dgdomMo
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0553500900 9L539g0L 256300056M93580 OLEP030 dos IMbsfiorgmdls (Gebreyes etal., 2018).
obE030 300l 30935¢9bGH™dS 93996900l dobgO30m obLBZ390ME0s, BoQIWO0MS 5.0.0-
4o oliE030Y0s BOEILOIEO 5sd0569d0L 52% 5J3L (Toéth, Potter, & Ming, 2012),60690080
30 64.4%(Sun et al., 2015). bogg6H0sdo bmn®mdma o 3gdool 3dmbg 353096@ms 60%, bmerm @odo 2
058930L dJmbg 89% oligrodoqgdos sJ3b (Gebreyes et al., 2018; Oguejiofor, Onwukwe, &
Odenigbo, 2012).

3b®oo 5 . 0300 3HMBOEO

9N Mo Q35O [N Py MQlO! 95050
39MQ©OM- 39OQ0M- 39O0M-
3L3OwYOo | 3L3PWYco | VYOO
Golgo Molgo 6olL3o

LogOoO™ dy/o <200 200-239 >239
JmegbGgeobo 90/ <5.2 5.2-6.2 >6.2
LDL dmggb@gtobo | 9/ <130 130-159 >159

90/ <3.36 3.36-4.11 >4.11

HDL dmargbgmobo | 9/ >60 60-40 <40
90/ >1.55 1.55-1.03 <1.03
TG dy/e <150 150-199 >199
GHM03039M0Yd0 | ddmeEr/ <1.69 1.69-2.25 >2.25
Non-HDL-C dy/ow <130 130-159 >159
90/ <3.3 3.3-4.1 >4.1
TG/HDL dy/e <3 3-3.8 >3.8
90/ <1.33 1.33-1.68 >1.68

DM 3Mm3si30sdo Framingham Holizol d35¢0s (FRS) goorm 560U godmygbgdwemo aogen-
LoLbEIdsMM3Me 99350 JOGO0L  MOL3OL  TGLog3aligders. dobo Lsdwsegdom 10 fierol

956d0¢Bg 390m0MZ5L,329)MH0 59350 JI0L 45630M569d0L MHOLZO BoliEgds. d9ESdMEMEMmO
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LOBOOMIOLYD 2oblibgzs39d0m, FRS 0odm 300090005 15359 0o 00035¢0lobgdl Logs®g@ ol
9mf935L, LDL @ 800¢00560 gmemglidg®mobols 306(396@®s300L. FRS 0bogzogdl ymal 3
39393050, 32)-LOLBEPASMPVIZMS 59350 IOOL B0 MOLZOL <10%, BmdogHo MHoligzol 10-
20% s 3soo MHobzob >20% dJmbg 3oMgdo (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-ol
dobggz0m, 503 06x3030M90wwo 3060930 1/3-1/4 CVD 4563000060900l M0ol30 5J300 (Law et al.,
2006; Nix & Tien, 2014).

36™d00s, H®M 30396039905 e-LolbErds®M305 H5350JOJOOL Zob30maMgd0L MHol3oL
39dHME05. 3039620039905 30360035139 5MME0 S F53MM35L3WSMMED 53500090
©539300609dwo (Davidson & Parkin, 2009). 89@&s0memMo Lob®™do Imbsbergmdols
9bmgdom 20-25% 5J3b. d9E9dGHo LobEM™Ao 2 X9 BOEOL LO3IZOE06MBSL s 3
X6 DBOOOL  35MHPOMZ5L3NWMOHO  89350JOJO0L  gob3005609d0l MHoLL, Bg@OdMmEMEMO
LobEMMIOL 56 IJMbg 353090BHJOMB gstmgdom (Gebreyes et al., 2018; Gerich, 2003; Stettler et
al., 2006). Stettler et al. 2006 gl 3300935 Bo5GHIMS S 9B39bs, BXMT T530M35L 3OO
Q05535009%0L MHob3o 360d3zbqwmgbs 993060 2039800l F5B396930l Q5Tx MdILGdOL
35059 Moq (Stettler et al., 2006).

303960399008  MML  LobbEds®mMzms BBl  FgdoboBdo  3bMdos, Do Ersd
3d93b0gMgd0  BodHMdIb, MM ©IH0s6gds MmJLoIEMMO  LEMLBOMSS  Asdm{)3gero.
mgJLos30YMO LAHMILO  Fo3zMM S F530MM3Z5L3YPIOMEO IB0s6gdOL Jobgbos GHodo 2
3560560 ©0039BHOLLL. Gerich et al. 35659 Md96, GMI 6MYds, F5BMIMBLEMO300
0OMIdMD0 MJLosE0MO LEAMILO® s 3OMEHJ0b 30655 C 5JBH035300Mss JoTMf3gEro.
mdLosE0MO BLEGHMILL 3o 3039MY039805 50bE0MgdL(Gerich, 2003).
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CKD s 303963039305 503 0683030090 3067000

503 0b69399;300L 9OH0-9MmM0 Y39y bdoMmo gommmengdss CKD o 3.5-esb 48.5%-0¢09
996Yggmdl. 503-096 SLmEoMgdmwo bynOm3smos (HIVAN) ma®m bdocmos sbowrysbmos
5836039 dnDsM90d0, berenm 503-0099696M0 3m33egduMo 935090 (HIV-ICD) mo3erm
bdocos 93mm3gergddo (Naicker et al., 2015). dgmégl dbG0O3Z, 30396039305 S Fodmosbo
0589303 5Bgo690L CKD 2563000569051 . 3300093903 56396, ™8 CKD 3530953900l 99Lsdgls
23005395 3030 2 FodMH0sb0 ©0sdgBHO 5J3L (Sampanis, 2008).

G9096379MmDBo ©s F5gM0560 009G 503 0bxoEEMIdM JoMgddo

&MO9M3Mmbo  (TB) Mycobacterium tuberculosis 300m{i39w0 9935009090 @S 503
068303060909 30609330 110 33000L fodyz3560 F0BYBOS . 503 06839 30OLLL 133O 0BMdOL
d0BxH0b ymgzgwo dgbmmyg GH+gd9639ermbL v353800©qds (WHO, 2020).

99039 Bo3960s6 FxEB0YIMYdO 3EOEMBdPEY6 3530060 J3Mm350 BH030 2 oJMr0560 OSBYGHLS
5 (B0YH3MBL MO, 39083000 bbobIb FH030 2 FodMm05b0 039GO 585630390
AM09M3MDom 0653030MYdL, 099 GHdIMHIMNXMBo Mfymds bawl GHodo 2 dogdmosbo
Q05893)0b 256300050905L. BMY0 9360960 FoJOMdOS, M 553056900 MO39 H5350JOIOM
3905 gMSQ 93500090Mm©b96. (Jeon & Murray, 2008) 95d6056 ©05393L 36093693560
©9393w9bs 543t TB (Girardi et al.,, 2017). 5@5305690L G030 2 TogM0s60 ©OsdgEH0m,
A1909M3mDBoL 4963005609008 HOLZO sDBOHPOO 593m, 06639J30gd0Ls©TO JSBMOEO
93603bMdgEmdol godm (Casqueiro et al., 2012; Dooley & Chaisson, 2009; Jeon & Murray, 2008;
Oni et al,, 2017). sbgo 306gddo TB Lobdotg 2.44 -8.33 x 96 39&05,35JM0560 ©0sdgEOL 56
dJmbg 306906 FgsMgdom (Dooley & Chaisson, 2009). Dma09M00 o@gMo@weol

dobg30m , 30396039900l dJmbg 30690l MTsE GO0 9930 FMEHOMYHBMLEHIBEGHwwo TB
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3963005609d0L, 339MBsMBOL  OOML oMM gdIOoLs S 10330 0BMdOL  Molizo
(Casqueiro et al., 2012; Dooley & Chaisson, 2009; Jeon & Murray, 2008; Oni et al., 2017). 856060
©0509EH0L EOML TB 399MHbsermdol 990 mad 0Bemgds TB Mgwsxgliol Gobzo (Jeon & Murray,
2008). 95460560 ©50d9E0 50MTog90L 10 3IZPO0BMBOBS s F3MOBIWMBOL 5059539 EIBIMdOL
6olL3L (Baker et al., 2011).

bdoMs TB dgmcMo 303960393055 s 0bLIEnobolisdo MgBoLEHIBEHMdOL DML 0f)393L
(Tabarsi et al,, 2014). TB ©@®mb 3039620039005 553500900l bod{jzo30L 5839690906 o
11033000 056MdOL 36090 GHMMO 01YNO H535IOYOOLSL, HMYMOOES 3693dmbos (McAlister et
al., 2005), bggloLo (van Vught et al., 2016) @5 30003210 dymdsmgmdgdo (Krinsley, 2003;
Moreira et al., 2018; van den Berghe et al., 2001).

bdo® 99000b3935d0 GHvdIMH3IMBOL Bsd3MMbIEM 3619356M53JO0 SIYMBOm DYYO3wgbsls
5bgbl 24039306 3mbEHMME by (Casqueiro et al., 2012; Dooley & Chaisson, 2009; Jeon &
Murray, 2008; Oni et al., 2017) . TB o®mUl by®gb-bobwEo®mgdeo 3039MHaw039d0s bdoMs
33b30905 3399ObLEPMBOL HYgd0b 1 M30L 296353 MdsTo, 899y 30 0O30LMS35©
B®dscrobqds (Boillat-Blanco et al., 2016; Ogbera et al.,, 2015; Tabarsi et al., 2014).
A56BoGHMOMWOo 3039620039905 G90dwgds 50blbsL M0dRs3303060L s LBEGHIOMOYdOL
530b0oLEHM0MYd00) .

303960399008 Bgao3wgbs GHv0gM3MEmHBYY 503 0683030MdMEgdT0 35MRS© 56 sGOL
d9LPHogoo. 30396039900l  253ME9E0s 503 0bx8030M9dMw  30Mgddo  MHMIEBLSS
A109M310mD0 543L 10.3% -05. 508mBBOS, M8 A90s3535¢0 30396039005 bBoMow 543,
503 0630306090 30690L, GMmIwgdog TB 93mObsEmdsl 0§ygdogb. 53 3530963H90d0
3039600039905 BOOOS o079 gd900L Mob3L TB 9399HbscrmdobL.

503/8olom  0683030MgdM 30609000 GHodo 2 BogMmosbo  ©osdgEBHOL  QoBM©OWO
3693509bGHM™d0LS s 30396039900l oMHYMBoMO DYRs3egbol AoTM  HMEOEIGOJE0S
303930mM0 35839690¢0L  ym39eHron®o 3mbGHOHMEo. Godo 2 Fodmosbo ©osdgEol
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369396305 96 655000930 9B JJ30° byl FgMHymdl 99GHodMEMHO IML393900L OHMWYE
99b9% 39631, 395930690 535 MBOLS S LOZZWO0BMBOL MOLZL 503 0bT0EOMGOME 3069dT0
(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) .

330930l 39MEMEMA0S

b533E030 3M3TES30S

33w93580 Bsommero 0y3b96 0bxgdzom®o  dsmmermaool, dobol ©s  3wobozw®mo
099bm@my00lL BsdgEbogMm-36oddozmw 396¢®do 2012-2018 (argddo GgaoLEMmOMmgdMwo
503/d0bom 5350039 x3gd0 (>18 {guby) . oLOL 396G gaLsbmEMgds §399bols FolidEHodoo
4930LGHMOMYOMO 503 06830306900 35:3096(3)JOOL 65%. L3393 306 33193580 BsOMZS
dmbs ,0056080930MdomO FgMhg3000°.

1533093 306Ms 0I6EHOTB0ZOE0S JBbMOEF09Ws 06839]30IMO0 5mMEMYOol, JoELOL
3060300 03Mbmemyools  LsdgEbogMm-36odBozme  396GH®To  sMoiblsby Iymxuo
503/d0Lom 535008YMRJOOL sOLYdIMO grgdBHEOMbEo d5BOL LdwsEgdO.

5350039mx900L 33009350 Bsgmm369b M9gaMwsMH o 300Gl OML 0bxgm®IoMmgdmwo
056bdMdOL Loxdz9wbyY.

399mM03b30L 3O0GHIMH0Mdo : 353096@ 900, GMIgdo3 3wobozsdo ImMlgwoEsb 6 m39do
9330696 96 050356696 .
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3309308 oBs0bo s dgMBgz0L BmAs

3329300300 359myggbgd o 06905 MYBMMUBYE L0 3M3MOGT0 33035 3OML3gIE o
999963 9000m.

33w935do  Bsmomo  0y3bgb 0bggdsomdo  dsommemyool, JoLoL ©s  3wobozwmeo
099bmmyool BsdgEbogMm-36oddozmw 396¢®do 2012-2018 (ergddo GgyoLEMmoMmgdmwo

503/doloom ddmbg 3o6gdo (>18 §9wbg). 33e0g3580 dMmbsfoerg 3069dbg 330603905
3936dges 2021 Harols ©93980658@Y. 3530963900, GMBgdoE 0350696 56 Im330b9b
930LG®53000056 6 M30L FsbdoEIBg sIMoMOEbbYL 3300930096. 33¢g3580 BsBINMO Oym
2914 3060. 353096@ 5 9mbs398900 99MMYdME0 0gbs 503/oELOL ghm3zbmwo dmbsigdoms
0506 (AIDS HIS) . 35%s Bosrameos J3994bols dslid@Godom GO gzges dolols
159379Mbsm  EsFgLYOIMWGdsT0.DsDs  SMOL  LOMMOsE OGO, LOsE FM03M390s
0b6x3m®3o305 503/GoELOL Y39wWs OIILEHMGOMo Fgdmbzgzol  , ©YIMYGMSGOMWO,
93009800 MY0ME0, 3¢00603MM0 O WsdIMMSEMMOIEo dmbo399900L dglobgd.

330930l M9BHOML3gIGH Mo bsfowol  gstymgddo Jgdmfds  33eg3sdo  dmbsfowg
3530963900l 930©9d0MEMYPOMEO , JIMYMOBOYIEN0, 30603 IM0 O WHOMEMSEHMMOMEO
0b6x3m®35309, 390 51530, bJglo, A0 3930 B5B39690w9gd0, 030EMMO 13gdEH Mo , 503
663 Mom©abmdMogo 35839690900, CD4 Gom@gbmds, s®3 9900035996@ 900l 3mddobsgos,
0563930 9350090900, L0330l JoBYHO. HgBHMM39]GH o 3330l Jms35M0 J0BsbO
30396M039d00bd s 1033O0W0sBMBOL FmEMOL 353d06MH0L YIS 0gm (439es Bobgbom

3990390 s J0BgB-13930830329M0 BO3ZZPO0DbMDS).

330930l 3MMmL3gdBH e Bsffoerdo  goa®dgws aer03gdools  3sBg9bgdgwls o
WsdMMSGHMO0M  dmbo3gdgdby 933063905,  3530963H9d0 3393580  Bogmmbgb

06x3mM30M 930 1sbbdmdoL Logmdzguby.

g39ws  353096@L,  MMIgebsg 30390039005 96 ©OLE030YB0s  IYBOJLOMOS
390590L535()00©5 96 MIMHObMEWMYM6. 30396039000l IJmbg 3530963 GOl 965369 BOLS o
03900 2m03500l{obgd0m 353 YOOM BB SMIm 89dYRO 490M33Y3900: MOS0
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33mBoL BHMEWIOHIB6EHMOOL BHLEO (759 yer3mbom), HOMA Index, 3cro3mBomgdmeo
3900060, 030MyM5ds. FodMm3mM35¢90 039GO0, BvdgM3MEmBol, CVD,CKD ©s

0BGl 36M935wgb@mdy,  slg3g  ©935P0bgm 08 9535 dYOOL 35330610
3039630399055056.

9806030900

30393008  bmM3s,  36M905d9BHOL @O  ©OsdgEHOL  F5B39690¢qdoL  Fgxsligdoly o
0536030 30Lm30L 30m3z5¢obfjobgdm ADA (American Diabetes Association) go0qgs0bgols
Q5 093039605(3090L. F99351c09ds 9890 F5h39690gd0: e 3mBOL 3MbEIbEHM30 BTm©
(FPG), 75 g 33mbBolb mGswmo GgbBo (OGTT) , aw03mbodgdrmo 39dmyemdobol
(HbA1lc) 3mb39b@szos s HOMA 0bgduo. ger039d00lL ben®mds «BdmBbg dohbgmeros FPG <
1008y/0e (5.6 3dme/ew) , 3Mg0sdgBHs© FPG= 100 -125 dy/coe (5.6 - 6.9 9dmen/),
050939 30 FPG >126 9p/c0e (7 38me/) . 75 g 22093000l 65060 GgbGolal bemds
003905 M) B9LEGH0D 2 Lssmdo gero3zgdos < 140 g/ (7.8 3dmMen/0) , 3090509 ESQ 0
30039905 =140- 199 d/c0e (7.8 - 11.0 38men/¢0), 009G 30 3r03qdos > 2003/ (11.0
ddmen/e) . 51939 F90dgds 35309 0s3YEHOL OsRBMDBO o3MLZS0Y 01 MobMIs©
50909 Lobberdo gero3qdos> 20009/ (11.0 ddmen/e0) s 993L 3039Mae039800Lm30L
©535b51050YdgE0 LO3EHMTYOO (30MHOL LOTIM Y, 3MEIOVIM0S QY 5.3). E0OYEOL OSBMBO
©LAGHMYds 350D, BMES Fo3MBoMmGIMwo 39dmywmdobols 3MbiEgbGHMmzos 2 x9M
bbgo@sbbgs EMHML 50gde Lobbendo 39 os 56 GHmwo 6.5 %

300 6 . 039GO LsEO0sBMLEBHOZM 3M0EIM0Tgd0

MBIMBg  3wsHdsdo | A3 BOL HbAlc

3)3mbob OS5 MOHO

3903390 Mds AMEgM9bEGHMdOL
FPG 90mw/ | BgbBo (OGTT)
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(@y/w) 2 bo-80 00mo/eo
(@/ow)

@000 > 7.0 90men/e0 (126 | = 11.1 (200 dp/0e) >6.5%

dy/ow) b6 —

3)3mBobsdo < 7.0 30m/eo (126 | 7.8 — 11.0 33m/e | 36090050930
AMgMHBEGHMdOL dy/o) @ — (140-199) 5.7-6.4%

©oM3935 (IGT)

2%0mbY 5.7 - 6.9 30/ s | < 7.8 90/ (140

2039d00b (100 — 125 3/co) dp/)

60398 (IFG)

Beads <5.5 99men/¢0 (99) <7.72 30cmeo/co (139 | <5.6 %
/)

U&sGoLG03MMo sbserobo

33193500 359m30996900 S0FIM0MI0MO S 965¢0EH03MO0 BEBIGHOLEH0ZMOO TJNM©IIO.
50900 Md00 F9OMPOL BoGrRyegddo 25TMOMZ50S MOMPOIHMIMO30 (3305700l Lod o™
9539693930, bmerm m30LMmdM030 (33WsIdOLMZ0L 3OHM3MME0MEo  (3GMm3EIbEGWwo)
396500 gds . 56500 EH0396M0 565¢00BOL BoMAWGIT0 OHOBPILMEFOSE0S (33¢EIOL FmEO,
930356005300 5650 Bob Bodmsmgdom.

b033owol dobgbo Jwslogoodgdmwo ogm CoDe 3OHMEGHMIMEolL dobggzom. CoDe
3OMGHM3MMbBg ©oymbmdom 103300l JoBgHgdo s0gm F0IY  39GJyMO0JOS©:
JoLmIb 3938060 9d0 03300, 03300 MHMIYO FOPLMD 5095 S39300MYO™O
5 936mdo 1033000l JobYHo. SVFIMOWMIOMO BB BIBHIMS F90BMMO s

06®9M3350MGH0M0  ©0035BMbol  godmygbgdom  Mfyz9gBHo 33O IOOLMZ0L o
LobdoMg/30rM396G0 3939aMOH0Mo dMbs3999d0LM30L. B0356M030E0 T9EMds dmbs
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Pearson’s chi-square &gl&obl 259mygqbgdom. godmgmgzawqo PYFU (person-years of follow-up ).
30396M3039900900  LAHSGHMLOL  Jobgz00m  FoIMRIbOL  5¢EdIMBOL  TGLoRIBGOIWS©
3993099690 35396-89096M0l dgom@o. 35380600 3039003900585 s 0330 056MBd
dmMob 99x85bs 3mJbol 3GM3MOE0MEo BsFodMmgdol MgyMglools sBseroBol MHobol
dmgwom, MmIgoi  259m0ygbgds 0By B-1393083039M0  FMOYGOMO  LogOPbOL
3098030963900l Fgboggoligders. (19)  Lgblo@ow®o  sbowoBom, bBggb  Fgzs935L90m
30396039d00L  203wabs  yzgws dobgboo 2odmfi3gMm ©s d0BgH -L3gEoB03MGO
1033000 056MBBY. YMMSMYDS 253530 CD4 MxMHggdol HoEb3BY(ssd0sbgdo CD4
MoEbzom <200 s 2200 »x690/dd%). P-0609369cmds <0.05,653 50dbsgl, HmA dmbsgdgdo
LEoGOLE03MMs© 36033690 ™M3z56005. Y39es 565¢0BO Bo@ots SAS 9.4-0b 259myqbgdom (SAS
Institute, Cary, NC, USA).

000039960 3mdoLools MsEHIMDS

900032960 30230L00LYSL MsbbAMdS IM3M39d)w 0465 06x39]30MEIO smMmEMmool, Goliols s
3060300 03mbmemaool B/3 396¢®0oL goozol 3m30@gEolysh (N 20-006 , mdowobo,
Lodotmggerm) .

Jdogag%0

3393530 dmbsforgmds 2914 503 0653030609890 3060. om0 8g05649M0 Sbs30 36 (IQR:
22-80) $9wob d9000960s. 2204 (75.6%) 05953530 0gm. %5800 , 619 (21.2%) dmbsfoergls 3Jmbos
CD4 x6M90q00L Loghomm GomEgbmds <200 wx®9go/dd® , 1085 dmbsfoergls 200-500
X 0900/08% 5 1210 8mbsfowgl >500 My 6190/83% . Jobo osy0bos 1189 (40.8%) 30M.

9439w 3530960 09ymxzgdm©s 563 3379Mbsermdsby. 183 (6.3%) 306l 3Jmbos Msbdbergdo
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Q99350909d0, OMAMMO39S do)lobbardodezms LolEGgdol L9350 JdYd0, oMol
Q55350090900 ©S 300M.

33¢930L 360HmB3gdGer bsfow8o Bserm3z5Dg Mo®o gobsosbos 11 (0.4%) 3s30963ds Covid-19
3569300l OHML sGLYdIMYo Lo@wogool aodm. 215 (7.4%) 3060 33¢930L 3Mmi39Ldo
Q503560.

300 7. 503 0630300 3Mm3MGEOL Bmyswo dmbsggdgdo (n=2914)

(3¢SO LogOom N (%) 05053530 Joewo
Ldglo 2914 (100%) 2204 (75.6%) 710 (24.4%)
303960039905 381 (13.1 %) 326 (85.6 %) 55 (14.4 %)
“9560 2obs3boogls | 11 (0.4 %) 9 (0.4%) 2 (0.3%)
33193530 B35

33w930L  3g9momedo | 215 (7.4%) 183 (8.3%) 32 (4.5%)
50356696

(2012-2021 §gemo)

dm3300b96  Lozgarggz | 301 (9.7%) 256 (11.6%) 45 (6.3%)
3960m©do
(2012-2021 §ge0)

B30I
535390000
L505ABMLEHO3M 155 (5.3%) 145 (6.6%) 10 (1.4%)
Abdgoo (OGTT,
Homa Index,

030 MAM5Td,
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303mHBoMHYOMwo
390mamdobo)

3bMowo 8. 503 06x0EoMYdMm 30Mgd3o 3039MHm039300L gobsfogrgds sliszol dobggzom
(n=2914)

303gMyo39dools 30396039000l 3Jmbg 3m3mGEGs P-value | 99¢00565
aobsffoamgds (N=381) 13.1 % (IQR)
sb530L dobggom | 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 36M935¢9bGMds3 0BMHOIdIM®s S0l
353)90d5bmob gMms. 3069gdL, GMIgemsg CD4 »x©9gdol Loghomm MomEgbmds <200
X 0900/33 MRcM bdo6s© 5096086900 3039MA039305. 30396039000l obsfoegds
LdgLob dobggom 360dzbgwmagba 96 4sblbgsggdms (p=0.11).

%5330 301 (9.7%) 503 06x0306M90mwo 3060 Im33zs 3905660 3.71 (IQR: 2.14-5.37) jerols
356d0bBYg 330930l 39M0Mm©To. F500 MO 139 (46.2%) JoL-sbm 300930 , 123(40.9%) 56o

JoL-5LMm 30O s 39 (12.9%) 45MM339390 J0HBIHBOL 25dM (3bOOE0 3 9 4).

gb®oo 9. 3 G035M05300 565¢20b0,3039M039d00l SLME0s309
10330000560MdLM6 (n=2914)
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QOIMOIYOMIOI0 5300930090
Hazard ratio p-value | Hazard ratio p-value
(95% CI) (95% CI)
LsgMOM B033O0s6Mds
3039M039d0s 5.17 (4.02-6.64) <0.0001 | 2.34(1.78-3.07) <0.0001
B®dma 039905 1 1
dols-slimzomgdmero
103300006Mds
30396039905 4.79 (3.31-6.94) <0.0001 |2.30(1.54-3.43) <0.0001
B®3my 039900 1 1
565 dol-slmEoMgdwyemo
15033000056Mds
3039M039d00s 5.39 (3.59-7.86) <0.0001 | 1.90(1.17-3.10) 0.01
B®3my 03900 1 1
Y BYLGIdIwo
10330000s6Mds
3039M039d0s 2.34 (1.04-5.28) 0.04 1.72 (0.69-4.26) 0.24
BmGImyo3zgdos 1 1

M@ GH035M05300 M9AOHIBOOL IMPIO OZMOGR0MGOME0 S1530U, BJgbol 503 53930l

3bol, CD4 «%69900L Lsfigolo MromMm©gbmdol, GoLOL OsEbMBOLS s 9GRS YdO

Q55350099900 30L.

gb®oo 10.

I G035M0530v90

565¢r0b0,3039M039d00l

15033000¢056MdsLMsb CD4 M) MHggdol Momgbmdols Jobggzom (n=2914)

LbME0sE0s

CD4 <200 (n=558)

CD4 >200 (n=2,356)

Adjusted Hazard ratio

(95% CI)

p-value

Adjusted

ratio

Hazard

p-value
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(95% CI)

Ls9MOM BO33E0W05HMdS

3039603990

2.03 (1.48-2.79)

<0.0001

3.28 (1.97-5.45)

<0.0001

B&Imyo3zgdos

1

1

dols-slimzomgdmero
1503300 056Mds

303960039905

2.48 (1.64-3.77)

<0.0001

0.86 (0.20-3.77)

0.84

Bn&Imyo3zgdos

1

1

565 doUL-sLMEoMYdYEO
10330000s6Mds

30396039905

1.16 (0.65-2.06)

0.62

4.60 (2.28-9.26)

<0.0001

B®3ma 039905

1

1

©>9blOIBIo
10330000s6Mds

30396039905

1.30 (0.40-4.27)

0.66

2.36 (0.59-9.37)

0.22

B®3mp 039000

1

1

M@ GH035M05300 M9AOHIBOOL IMPIO OZMOGR0MGOME0 S1530U, Jgbol 503 53930l

30U, 3oLOL OsRBMBOLS s 5M9Q50IO0 53500 J0JdIOLMZOL.

3b®oo 11. 3030 2 ©05d9GHOLS S 3MYP0BYGHOL 393M(3gEgds 503 0683030MdME 3065000,

(n=2914)

33LOQO

(N= 130)

36900090 | 95

LoMHIMbMgdOls

% | 0302 3sger0s60 | 95

Q050930

%

LSO{IMbMgdols
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0b@9M3zs5wo (N=65) 0b@9gem3zswo (CI)
(CI)

3cbsfocgms 4.47% 3.77 - 5.27 2.65% 2.11-328

[HolgIuge)
50 9bMds
(N =2194)

3039603990 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
0535390000
3990331390000
(N=155)

(OGTT,

Homa Index,
W030QMAM5Td,
3w03mHBoMHYOMwo
390maemdobo)

x59d0 Homdmpygbowo ogm 11,148 PYFU. bo33mowosbmdols 8563969090 8950960 2.70
bozzowl 100 PYFU-%g. L033w00mosbmdols 8583969390 «a3tm  dsmowo  oym
30396 039dool dJmbg 35309639330, 39Mdm 11.17 bogzwoo 100 PYFU vs 2.07 bo3zwoowo
100 PYFU bm&3maero3gdool 9dmbg 353096@¢ 9030 (p<0.0001). Kaplan-Meier gos6Bgbols
5EdsmMB0L Jg3olndsd 9B3965 LEBOEHOLE03MMs© 350dzbgmgzsbo Asblbgz9ds LogMmm s
90D9H-139308309600  1LO3ZOE0BMIOLLL  3039MR039000L5 @S BMMIMYE039d00l dJmbg
35309635 dme0U.
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goam®ms 1. Kaplan-Meier 25050MBgboll 5endsmmds Bsghom s dobgb-L3ggoxormo
1033000056MmdOLSL 95% Ls®fdmbmgdol 0bEghgzswoom

A. All-cause mortality B. AlDS-related mortality
10 10
.
08 08

04

=4
o

Survival Probability
Survival Probability

02 02

+Censored +Censored
0 - Logrank p <0001 0.0 Logrankp <0001

E)
5

jorm 3 2099 239 472 o orm
Hyperglycemia 242 145 &7 38 a Hyperglycemia E] 80 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

»
o8 o8

06

04

Survival Probability
Survival Probability
s
>

02 02

+ Censored +Censored
0.0~ Logrank p <0001 0.0 Logrank p=0.0024

Normoglycemia | 2541 206 1227 a1 o Normoglycemia
Hyperglycemia | 135 82 0 Hyperglycemia

0 2 4 6 B8 0 2 4 6 8

Group Normoglycemia Hyperglycemia Group

30396039d0s 360836900m3bs0 0gm sLimoMgdmwo Laghom(HR: 2.34, 95% CI: 1.78-3.07.
p<0.0001), GoUL-sbmao®mgder (HR: 2.30, 95% CI: 1.54-3.43, p<0.0001) o 565 dol-
SLbEMEoMYdIYE 10330 0sbMdSLL6 (HR: 1.90, 95% CI: 1.17-3.10, p=0.01) (gbGowo 3).
LgbLoG0MO SBsEoBom 30396MY039d05 SLMEOMYIMWO 0ym BogMo™ 10330W05bMdOL
DML 30609000 CD4 M) 9gqdol Lsghom MomEgbmdoom <200 Mxcgoo/dd* (HR: 2.03,
95% CI: 1.48-2.79, p<0.0001) s CD4 v1%6H90900L LogH o™ GomEgbmdoom =200 »xMHgo/dd?
(HR: 3.28, 95% CI: 1.97-5.45, p<0.0001). 80b9b-L39308304960 L033000056MdOLLL, 306900
CD4 2% 690900 LygMNM M3MmEYbmdom <200 »x©90/38% 303960039005 SLME0MYOMEO
0y b JoEL-sLMm 30N 033 OEMIOMBIBMB,brmem 30Mddo CD4 M M9ggdol
Boghmnm  Momgbmdom 2200  »xMEo/03,  TBMwmE 965 FoL-sbMEoMmYdME
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10330MHOMBLMD (FBOHOO 4). 3039Ma039005L MYaMglools dmEgerols dmogerols
dobg30m 56 3Jmbs 3530060 sHBMLEIOIE 03Z3O0E0BMBIBMSE.

36Mmb3gdG Mo 33e930L bsfodo s0dmgzs60b6gm, MM 30396M039d00L 36935cgbE™MdS
31530 F5EgOOL 35MIEYMEISEO 0BOYOIMOS 39MdM : 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 X amB3Ls o
34 (8.9%) 65 {9l O30 gde 3o06Mqddo (p value < 0.0001).

535390000 0sABMLEH03MM0 BHILEJdO BoBIMES 155 (5.3%) 30MU. 2914 30MH06 4.47%
(95% CI : 3.77 - 5.27) 3Jmbs 3090000930 s 2.65% (95% CI: 2.11 - 3.28) G030 2 dsdmosbo
©050930. 381 30396m039800L IJmbg 353096306 30 33.7% (95% CI: 29.0 — 38.5) 3Jmbcos
369000509@0 s 19.9% (95% CI: 16.0 — 24.3) 030 2 8500560 0sdg@0 (3bOHowo 5).

31939 399m3m35tgm d9B9dMMO LOBEOMIOL  36M935wWgbEMBY. 5BMBRbE, MM b3960
303mME0UL 12.8% (95% CI: 9.6 — 17.4) 569 373 306U 3Jmbs d9¢sdmew&mo Lobop®mmdo.

36Mmb39JG o 3309308 BoMRRgOdo 33IPIMN 2933903305 0gMm 0g 96O 35330600 503
06303060907 30609080 30396 039300L5L,  BHdYMHIMmBmsb, CVD, CKD o

0Bl GH™9b. 550 (18.9%) dmbsforgl 503MIBbEs oo BHMEIWOHO JmegbdgMobo s
LDL. 35096 195 (35%) 3Jmbs 30396039005, dg0s6gdomo Holzo (RR) = 3.59 (95% CI :
3.13-4.13). CVD 3dmbqs 92 306, H0Igemaogsb 44.6% (p=0.07) osmzodbo®os 3039600039000,
RR = 4.92 (95% CI : 3.31-7.32). 0blvem@o 2561300000005 16 35:30956EL,OMBqwmogsebsi 11
(68.8%) ©sBJLoMEs 3039MHR039305. 06l EHOL FgsMgdomo Molizo RR =14.63 (95% CI :
5.11- 41.84). CKD 358m30bs 32 353096@&30, 8500 50% 303963003990 509603690ms, (RR)
=6.65 (95% CI : 3.35-13.18) . 171 (5.87%) 3bsHoegls 96993005600 &mdge3:9emBo, Bomysb 83
(48.5%) 35656)9M5 3JMmbs 3039M3039805:3. H109MH3MEmbol OML RR=6.27 (95% CI :
4.74-8.3) .

396boggs
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B396L 3309359 YMHbMd0m, 892303005 307350, T 3039MA039d05L 360d369wM3zs60
Mo 5936 0330 0sbMBOL AIBMEIT0, 503 0bx30E0MYdME 30M7dTo. 3039603930
Q59bEMgdom 2 X% 9M BOOL 03Z3EOE05BMBL. Lb3solBZs §39996580 Bo@sMgdmeo 330930l
dobgzom bsmgos, ®mI  Todmosbo  ©osdgBHO  103Z3EOE0bMBOL  BOEILME  ogm
SLMEOMYOME0, JogMoad B39605 33009350 563965,H:MA 30396039305 BodM0560 OVdYEBHOM, MY
9ol 96939 933900605 BOEOL B033OW0sbMdSL. bdoe, dgdmbggzsdo GHodo 2 FogMosbo
050930 503 06830306098 35309639080 930565 OLRBMLEGHMYOMEO. Bods®rmzgurm
909399036905 @050 89dmbogerol dmbg 4399b6gdol, MoiEbgl , LssE 96935 gdo
55350090900l L3Mm0bobyo 503 0bxzoEoMdMwo 353096@gd0L OHYEHObMw 33wg39ddo 56
d90U. LoEsM0dY, HgLIOLYIO 55309dMBS S B3YE0SOLED 2306 FoHBOLSTM0I9dS byl
0L ©H53500JO0L SEMGI ORBMBEH03L. Fglsdsdobo 35309DEGHIOL 5930 sdsEo CD4
(om©gbmds oGO  MZ0MPYOM  M3MOGHMBoLEGMo 068930900,  OMYMEOES
Ubgoolibgs 30600, bem3mgsbo @s doddgMomwmo 0b69399d30900. 29bLIMMOIdOM
50L5603b5300 H¥d96m3MMbo.

B90m0  50b0dbMwoEsb  298mdEobotg  503-U  I3MOBIWMBOL  3BIMAEMSTJIO  OBIEIO
399mbogaob §394690Ls o 508Mb3w90 93603580 J0BsbT0To6r100)E0s 503-1 sdd0ddwEo
3990b393900L 33MMB MDY, 35:3096@JO0L Fos0 10 3Z3OE0DMBOLS O 535CMBOL ASTM.

30396M039do0ol 309350 9bGHMds 13 1% , MGmIgwog 6s3wgdos Bobgmdo BodsMgdmen
330935bm56 9996M900m, Bos3 353096GMs 19.99% 30396039805 IMR0dloMEs(Shen et

al.,, 2013). Bg9bo 33ang30lL Abgoglo F9gagdo dooEgl 583603530 Bods®mgdmwo 33930l
9909390 Loog 3039Ma039300L 3530M39egds 12.4% oym(Agbeko et al., 2019).

SbME0sE0d 3039603930085 S 03 063399d30sL, FmEMOL dbgrs SLObLBgWs. 33093903
Bobgombs(Shen et al., 2013) s @Goowsbdo(Paengsai et al., 2018) s©0dmsbobgls 3538060
303960039905L5 5 503-b JmE0L. 85000 833039000 3039M039d00L 06030530, DM ME
5603 09053056056 30 M5 503 06039J305LMSbsE Bl 3530 GdMO. Lsdfrbotrme Bggbo
3319300 BoMe90d0 396 899m{ios 3300 503 0379 O3 GM5305 0f393L 3039MR039F00Ld QS
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A030 2 85dMm0560 058930 3963000060905L, M6 396GHOTo scm0EblzsbY Igmzgo yzgws
3530960 533G M5 0fY90s 5M3 0995305 5038 OSRBMBOL HLIOLMLDS3Y.

1b3505Lb3s 0@ MOGHWEOHOL Jobg30m,30 5OZ MJMS305 25b6LS 3OO0 30 PI 0o Bmgo NRTI
X3IBoL 369356053900 , bgwls MHymdgb 9@odMEMMO IMPV393900L 2ob3005MGISL, o3
01393V 30396Me039800L5 s F5gM0sb0 0BYEHOL 2ob30m56MYdsB(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).

B39b0 330930l Jobgz00 503 0653030090 30MBT0 30390039005 83390005 BOOL
1033000 056MmdOL  GHOLZL.  Abyoglbo  3MOJEsE0d  5©IMIBobal  Lbgoolibgs  J39969ddo

BoGo6900 3300939006 MM .

CD4  9x69©09gd0l  Loghom  MomEabmdols ©s doLoL  osabmbo  3mOHgaoMgdol
3900092,bGHOGHOLGH03MOb0  bsEOBOom 9608369cm3sbo 3938060 303960390051
509m358069m, LogMH MM L0330 06MBIBS s F0BYB-139g30530v6 0 3IZEOWOBMBIL FMOU.
L9gbLOEGHO0MO SBsEOBOM 30 503 06030690 GdTO OILEIMLS 3039MAW039d00L LogBoM
10330 06MBSBY MoMIYNBOO BYYs3w9bs.

Uodommggenmdo g43gwsby bdoMo m3mOGmbolidmo 0689J309%0 GHdgOIMEmbo ©s
36033Mm3m3Mwo  99bobao@0s, MHMIGEms HMLYIMBOLLL 503 0bgx030MGIMWwo  3069dTo

1033006MBS s 535 MdS 360369365055 FOBOOO. 58 30MMYdSL MBOM 53d0TGOL
3039600399008  09b655OLYdMBs,  OHMIwol  F9Ie©s3 933960  0BMEYds
1033000 056MmdOL MO 30. 3060930, HMIgEMs3 CD4 MY M9IdOL LygOHNM MOMIbMdS <200
X 0900/08% 1033000MdOL MO0 30-X9O 59300 FOBOEOWOD. FBoJBHMMGOL, OMIYdOE3
39309651 969696 LoEgMEbeErol baolbLs s 0330W0s6MdOL FsB39b90g b 0933690
31530, M96LIGIO 361925 9FIOO H93500JOJIO O 5MOIMBEHOME OO0 503 06839d309.

B39b0 330930l Bobg300 bsMgW0s, GMI MO H03-SLMEFOMYOMEO 1033006 MDdS
0DMIdMES 35309639000, MMIgwmsz CD4 Mx6gdol Loghom ©om@gbmds =200
X 0900/33% . mB3BYIM3530990 330093900 dobg3000 CD4+ GoMm@gbmds, 4930965l sbggbls 03
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QO 905 503-5LME0MOME  535QMALY S B0ZZLO0sBMBsDY. 505 503-5LMEF0MYOMEO
Q5535099900056 A9BLO3MPMGd0m sLsb0Tbsg0s CVD,CKD, 300Mm900 @ d9@¢9dmEvemo

@M0393900.

bsbosBaMwo 530, dswo CD4 MxM9gEgool Loghomm Momgbmds s ™sbabwrgdo
Q5535099900L 5OlgdMds BOHOL 65 Fbmerm 1033OW0sBMBOL MOLIL, Mg byl
wPgmdL 30396039300L ob30m96MgdLYE. 33eg39d0 F0Wgdo J99agdol dobgzom
303960039900 25650gds 0DMHIdIMOs SB530L FoEHGOOL 35M9W IS, o3 FOILIIZ0MO
36359, ©5Q96 DM 3M3MWH(305303 3030 2 FogM0560 0dYEO s 30390039005 MROM
39363990905 bobsBIMw 3069ddo. dgmegl BG030, 30396039000l A53MEI9dS
3b530L BOEOL 356G EsE FJ30d0s 53bLBsm M3 MYMI300l MBMM bsbyMdwogo
B99mJ890930m53. 53 MBMM bobaMdw o350 084mx3gds 3000 5O 09M5305HY,ROM 39EO©
0DM90s 393HdMWIOHO IMPZ)3900Ls S FodM05b0 OsdYEHOL Bodmygsodqdol MHob3o.
P mbsdo Bo@gds, Lodlydbg, 0blvyEobolisEdo MgBOLEHIEEHMBOL B, BMYO 53 3019356530,
39bL537M9000 PI 05 Bmao NRTI byl m{ygmdl e 3mBol ombols mds@gdslis s ¢odo 2
35d60560 ©05d9EHOL 25630005609dS.

B39b0 33¢930L Jobgz00 503 0653030090 3069330 30396039005 s 3030 2 FodMm0osbo
Q0509BH0 MBOM 393603990 85353539000 (95% CI 1.45-2.51) (p<0.0001) 300069 Jocrgddo .
abaogLo 2o3M(39egds IRoJLoM©s Pobgmdo (Shen et al., 2013), gu3sbgmdo bo@sMgdmwo
330930Lg0b 9oblbgsggdom (Alvaro-Meca et al., 2016). gldsbmMo 33930l dobgzom 03

068303306090 Joergdl MBOM bJoGms 909b0dbxdMmIm  T9EHdMWNOHO  IMM393900,
303963039905 @5 G030 2 JodMm0560 ©05393)0.

35d60560 ©05093H0L 360935 gbEMBS SBv3oL B5BHYdOL 35MOEYIMS© 0BMEYdS, AbAS3LO
SbME0sE30d 503MmBbEs bgs 33¢0g3900m3 , HMYMEE 503 065303000 306Mgddo(Capeau et al.,
2012; Hernandez-Romieu et al., 2017; Tien et al., 2012; Tripathi et al., 2014) obg Bmys
30399530580((ADA), 2021; Federation, 2021).

B39b60 330930L Jobg300m 030 2 Fod6r0560 OSBEHOL 301935¢gbBHMDS 1533093 333050

2.65% 995009605. AgogL0 3900930 IR0JLOMES IB0ST0 hoEIMJIMWO 33¢0g30L T9OIAS©
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(Rasmussen et al., 2012; Worm et al., 2009). 53603530 Bs@o0gdvcro bbgoalbgs 33eg30L
dobg300 8500560 ©0sdgE0 360935¢96G™ds 1-5% IgMygmdl(Hernandez-Romieu etal., 2017;
Isa et al., 2016; Kansiime et al., 2019; Kavishe et al., 2015). 2016 gl bogg@osdo bo@o®gdmwo
33w930L dobg300 G030 2 FodMm0560 ©0sd9EOL 36019350 9bEH MBS 5613 fiygdolL 3909y 2.3%
56 5.3%0@9 goobots (Isa et al., 2016; Kansiime et al., 2019).Bobgombs(Shen et al., 2013) o
5.0.0(Hernandez-Romieu et al., 2017) Bs@s69demo 33¢093900Lsl 30 503 06530306090
30609000  Bodo 2 FogdMosbo  @©@0sdgBHoL 36935 gbBHmds  9.7% s 10.3% oym.
39Lm350L[0bgd9w0s 0l BodEHO, MM L33 g30 3M3Ws300L Y0 SBs30 40 Fgarls
0950039609,053 60dbogl, 0o, MM 15330930 3M3MOES 15305MO  SHOAIDBOHES OYm.
3bogsBMHY 30M9dL F90dwWwgdm©s 9903060930650 ©53500GOOL X 9TMMO Fo3MI3IIYdS.
331930L EOHML 30396039000l S G030 2 FodMm05b0 039G OL Fo3MEIEGOSA SOMLYdVICO
0905 LGS, B30 2 5gM0560 053930l 361935gbEHMds Y39esBg Fomsero ogm 40-
65+ 5b530L BMbsHoggddo. AugogLio sLiM305E0s SBOZLS S 3030 2 VodM0sb OIdYGHL FmEMOL 03
068303060909 30609030 5©0fgMs IMogz5¢ Lbgs 33¢g35d0(3 (Capeau et al., 2012; Hernandez-
Romieu et al., 2017; Tripathi et al., 2014) .

B30bL 3m3mGm@Esdo 39390MmEmo Lob®mdo smRoJlomEs Imbsfowgms 12.8% , Gog
L0 FgqLodsdgds Bb3gs 33193900l IMbs39d90L. sMYdMWo 33193930l Jobgz00 503
06530306090 3069030 3935060 LOBEOMIOL 3601935¢gbGHMdS 93MM30L 39969330 30 6-
30%-0¢09 d96ygmdl(Cicero et al., 2006; Maumus et al., 2005; Miccoli et al., 2005; Wannamethee,
2008).

B3abo  Bo@o®gdmmo 33009308 d0bg300  BHdgMH3NMBol  3M935wgbGMds  5.87%.
AMOIO3Mmbol  dJmbg  353096GHMs  48.5%  3oGogyds  950gb0dbgdm@Im

30396M30399053. RR (6.27 (95% CI : 4.74-8.3)) 950035¢00L{obgdom, 993303¢005 0035533650,
™3 3039600039905 SLMEFOMJIMNWOS 89O 3MDMb. ALYO3L0 JMOYOE0S 5TMBObYL
bbgs 3309390d0(3 (Dooley & Chaisson, 2009; Jeon & Murray, 2008; Oni et al., 2017) . LodbGgo

583603500 BoGoMmgdemo Oni et al  33c0g30L Jobg3000 GHwdIMHIMIMBOL 29360 EIX9ds
3039600390008 dJmbg 353096(¢)gddo 2.4 x96 dgBHo oym, bmOImawozgdool IJmbg
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353096390056 gs6gdom (Oni et al., 2017). Pealing et al Bso@o6o 33¢0935 00 d60@sbgmdo.
33w930L dmbs(3999000 3H¥d96M39MBol MoL30 30396Mw039d00Ls s bmGMIMyE 039800l
9gmbg 35309639080 56 2oblbzs30gdMs (Pealing et al., 2015). Bmyo dg3bogols dmbsigdgd®y
9YMHbMd0om 30396039305 9339006050 BOHOL LOIZOE0BMBSL O V3930060 JIWOS
5MHYMBom 259MmB63wgdMb BHmdgM Mmool dml (Chkhartishvili et al., 2014; Kyaw et al.,
2019; Moreira et al., 2018).

B39b0 Bo@odgdmero 330930l obg300 Y39wsbg bAoMo 2smmemgds oberodogdoss.
©OobEr030@Jdos dmbsfoamgms /e Fomowo Loghmm JrnwgliBghobo 3gmbosm. Mmyme,
B99dmo 5036036900 503 ©5 M3 gM305 OLENP030EYIOOL  Qob30MIMGdOL  odyzsbo
3odBHMMgd0s(Achwoka et al., 2019; Fleischman et al., 2007; Friis-Meller et al., 2003; Friis-Meller et
al., 2010; Husain et al., 2017; Kruglikov, Shah, & Scherer, 2020; Nix & Tien, 2014). 535U 995905
365X 9bLOVO 0YES, VIO BODBOIMMO 5dBH03Mds s LORIMYBHOL IM[9g35, M3 BEOOL
©obE030gdool  MHoLYL.  96M65839MbsEgdo  oLEro3dogdos  0fj3g3L  BYBOMbYE
39000 9090Ls s CVD-U. 990056050000 MHoLIHY IyHbMdom, d9330d0s 300350, MMA
30396039d00L5 s 3030 2 FogdM0560 0sd9EOL MM 503 068303003 353096390 3.5-
X960 (95% CI : 3.13-4.13) 59300 35BHOE0 Eolirodogdools MHobo.

B39b0 330930l FsMawqgddo CVD 92 306L 3Jmbos, OHMIgemspsb 44.6% (p=0.07)
30396039905 5304JB0Ms. 30396Mw039300L dJmbg 503 0bx3030MHYOMW 306M9dL 4 X 9O
(95% CI : 3.31-7.32) 59300 3035390100 429e0-Lolbands®®3ms ©993500939d0L 9630056900l
&ol3o. CVD 36935096@™ds 503 063030090 35309539030 65300900 0ym, 300069 BMyo©
3039530530 boyJoOmzgermdo(Grim et al., 1999; NCDC, 2018) (3.1 % vs 15.3 %).

33w930L  3gMom@do 16 3530963l 39630 0Bl E0,HMIgEmoysbsg 11
©sRdbomEs  3039Myozgdos. RR QOM3E0L 99009390  9©0dmgzsBobgm,  H™I
30396039900l dJmbg 503 06x30306090me 30690L 06l ol 49630050900l Gobzo 14.63
X96 (95% CI :5.11- 41.84) 54300 303539000, ben®mdmyw 039900l dmbg s03 0bgozo®mgdmen
30690mb Fgomgdom. dlysgbo d99a9gd0 doomm Michael D Hill 2014 {igwb Bo@o6gdmwo
33w930bsl (Hill, 2014). 0dgdomdo obbmem@olb ddmbg 3s309b@ms 30-40% 30396per039d0s
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509608690M 5. BbH35slb3S 330939000 (36MBOW0Y, HMA 30396039305 83390065 BMHOL
103300 0s6MdSL 3F3939 0d9309M0 0Bl EHOL Jmbg 306gddo (Ergul, Li, Elgebaly, Bruno, &
Fagan, 2009).

3319300 390m00m©do 32 35309bGL 296930mscms CDK, 599056 50% 303960039805 3Jmbos.
900900 890929006 BEASGHOLEHO3MMO 65EXODOL Fom35¢olHobgdom 3039Mw039000l
dgmbg 503 0bxz030M9dmw 306908 CDK 60oligo 6.5 x96 sJ3m gobMooo (95% CI : 3.35-13.18) .
3b™dO0s, MHMI ©OsdYEHO0 0M3IIL sH0sbgOL s OdYGHMO barOMIsmosls 0f393UL.
0509310 bgxMM3sm05 30 CDK s 006380l ©93056:0L0md0L d053560 459mdf3930 (A.
Lim, 2014; Sampanis, 2008). CDK 25630056930b 059539000 BoJG™m®Mm9dL 503 s 030l dbeMog
563 009653053 FoMImMoygbl (A. Lim, 2014; Mocroft et al., 2015; Naicker et al., 2015; Sampanis,
2008). 53603580 BoGo®m9deo 33¢09390000 00M3IIol «)385MH0LMdS 503 0bxzoE0Mmgdmwo
306900bL 1.6% (95% CI: 0.3-2.8) 3jmbeos (Kansiime et al., 2019).256Lb353999c0o dg93900
90009l Bb3s 330939035, F9OE0MHE dMMbETO 503 065303060930 35:3096¢3)g00L 30% I,
13.5% II s 2% 06300l ©3856m0bmdol III bEsos 3Jmboso (Cailhol et al., 2011). s03
06830300909 3069030 M063IIWOL 305(0LMdS BA0MSE 9MIPOsRBMLEH0MNOMW0s ©s
0536mBol LTS oMol 3056OLMdOL 8dodg LEsosdo begds(Struik et al., 2011).

LsFoOMs 3039600390005 @O HMVYSIWHTPIBO 993500 YdJOOL  ym3z9w oMo
9mbo@GmM0by0,0505 999;306:009L 503 06830306MHGOMO 306M9d0L 535CMDS S 1O IZLOWOIBMdS.
5053505800 gd0 V5350J0JOOL 3619396305 S Bo5MI30 YEJJ30S 83390PMO Q95BN MBYLYOL
503 06530300900 306900L (3bMm3zMdoL bsmolbL s goBMHOL 8 30MgdoL LoEmEberols
bobgaMderogmdsl.

313336900 s MY3mAgbszogdo
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©d33bs 1 . 9M3 0gMms3ool  bgedolsfzmdmdsd  36033bgwmgbs  4oBss  v03
06330306090 9d0L LoEgMEbeErols bobyMdwogmds, Tglsdsdolo@ FO0BIMP 5G5R5AIOO
Q055350099900L G0Eb30.

313365 2. Ho3o 2 VodMm0sbo sdYEHOL 36935t 9bEMds 503 0630300 ME 306HYdTo G
509953905 LFoMmMZgW ML FMLObEGM5To 3030 2 FogdM0560 OdYEHOL 361935 gbEMBS.

533365 3. 3030 2 FogdM0sbo 039GO 4930390905 503 0683030MYOME 306MHgdT0 Sbs3OL
953990l 3OM3MMEF0MEIE 0HBOEIOMS.

©s336s 4. BHodo 2 Todm0osbo ©osdgBHO MBMM Q93039 OME0s 503 06830E0MYdME
05053539030 300069 503 069303060939 Joergddo.

333365 5. 503 06x30(30690 3069030 3039MY039d05 3030 2 TodM0560 OLdYEHOM, 1) dols
3960989 SLMEOMGOI0S MRS ITWOIIO 59350 JOGOOL ZOBOEOE CHOLZMD.

333365 6. 303960039805 G030 2 FogMm0sbo ©0sdgGHO0m, M) Aol gocgdg 2 X9 BOOL
L59OHMOM S FoEL-sLMEFOMYOWME 03O 0bMBDL 503 0bFZOEFOMYdME 306Mmqddo (CD4 <200).

533365 7. 3039600039905 030 2 ogdM0560 053930, 09 Job o6gdg 4 X IO BOOL 565
Fob-sbmE0MOME L0330O0W0s6MBLL 503 0bTO30MYOME 30Mgddo (CD4 =200)

3M53dBHogmo M93mIghs309d0
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693m396s305 1 . Lododomggewmdo  503/06839J300L 330969090 ©osabmli¢ogol
39035¢0LHobgd0m, LsFOMMS H535JOOL SOMGM BEOE0sDY WH0RbMLEH03s . 39MIM,
3063950  X96O3E30L Gymewdo FJodoMm30Lsl,  Y3gws 353096GHL  8990035BML  s03
06939930009 GHLEGH0MYdS. Y39ws 330G 0HBIOME0 353096GL BoMEBHIO®IL BHJuGHo 03
0b6g399300L godmbogzegbs.

93039605305 2 . 503 0bx0E0MgdMwo 3060930l Jobodswr®mo 33wg30L LEBLOEHTO |,
39930009990 3302930L Bsdmbom35¢do ©o9d5¢MU 2w 3mBoL 3006(396GHME00L 4obLsBLIM
MHIME, J3MBoLIEIO BHMEGOHIBBHMdOL GHbGo , HOMA Index, garo3zmbBo®gdmwo
390 Md0b0 O W030EMYMTs.

9300965305 3 . y39ws 353096BHL 6-12 m39do 1 x9O obgLBPIOML  germ3MBol
36339635305 M HIM (3530953HJOL 59bLbsm MBIM© YymBRbol 36033600 Mdy).

93009605305 4 . 43905 353096GL OMBgLss 899(33egds 5603 I3MGMBsMds 3-6 m39d0 1 %96
3969L5BE3OML Ja3MBoL 3MBEIBEGMI30s MBI (353095FHIOL 59bLBsm MBIM© ymxgbol
960036900™d5).

93089605305 5 . 030l 49dM, HMA 503 06x80EOMYIMM 3530963 JOL B0 T9EOdMEGO
Lob®M™do Fomdo {mbol s6/s fgwol Imds@gdmo 4s63gdmgMowmdol gocmgdg bdoMs
509608bgd5m,939es 353096(¢L 6-12 ™39d0 1 %96 256glsbgmml HOMA Index, Gomo

OMMWI© dmbEgl 0blobolsdo dmds@gdmwo MBoLEHIBGHMBOL ©IBIJ30d> ©d
96006H™3006MMYm9b 35080LsdsMMYS.

693Mm09bs305 6 . 503 0683030MGdMN™ 30609030 O3 JMH30000  0bYY30MHYOMEO
obE030¢ 800l FMBsBJdMo 36M935¢9gbGHMdOL godm gzgws 353096@L 6 mgz9do 1 xg®
3999306 GHOHME L 030MYEMSTs.

693m39bo3os 7 . 503 0bxosoMgdme 3009030  3039M039300L5L  gobM©Owo
103300 06MIOL 459M, Y39ed 3MmL30ESXO0BYOME 35309DEL 29M3MbEHMMMEIL 039005
HIMO 9 303MHB0MGOM0o 390MmYMdObO, 0sdYEOL MK IHBNMMO 565369DoL Fgdm3z935d0

33w9399L ©59ds¢ ™l HOMA Index.
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93039605305 8 . 503 06x303E0MIOME 30690, MMIJEME 9J300 FoJM0BO OsdYFBHO, 4-6

3900 1 X960 259930MbGHOME g0 24030 B0MYdIo 390maEmdobols 3mb3gb@Moios.

69309965305 9. 50b0dbmo 3300939008 EMML 30396039300l , 0bLvyobolowdo
9353900 HgBoLEBHIBGHMOOL 96 FMTsEBHIOMWo  er03MHBoMGIMwo  39dmyrmdobol
09000393500, ©@OMMEs© dmbEal 503 0b6x8oE0MgdMwo  30600L  goTOLITIMGIS
9600 ™36M0bMEMymb.

933965305  10. LoFodOms  3039Ma039300L5 @O 960Q5STWOIO0  ©553500)dJdOL
439 oo dmbodmmobyo,0505 8993009l 503 06830300900 30609O0L 53500MBS S
1033000 056MdY.

9309605305 11. LsFoMHMS gomdx MdILEIL 503/FoELOL 30boME LgMz0L9gdT0 RsMHNIVIEXMDS.

36550059JO0 ©99350090900L 369396300 5 655EMY30 WYBII30S 8339075 25T x MdYLYOL
503 0683030M9dwo 306900l 3bM3MIOOL botolbl s FoBOOL 53 306900l LoEmbrol
b6 M 0Z3MOU.
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