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HIV ïɇȷ ȸȷɆȽȾȷ

ÅHIV: Human Immunodeficiency Virus

ÅPLWH: People Living with HIV (HIV ɃɟɞɗŮŰɘəɞɑ)

ÅAIDS: Acquired Immune Deficiency Syndrome (Ɂɧůɞɠ HIV)

ÅHIV co-morbidities & HIV-related Opportunistic Infections (OIs)

ÅART: Anti-Retroviral Trerapy Ÿ HAART & cART



HIV ïȺɄȽȹȼɀȽɃȿɃũȽȷ

Å37,7 ŮəŬŰɞɛɛɨɟɘŬ PLWH

Å1,5 ŮəŬŰɞɛɛɨɟɘŬ ɜɏŮɠ 
ŭɘŬɔɜɩůŮɘɠ HIV (ŮɜŰɧɠ Űɞɡ 
2020)

Å680000 ɗɎɜŬŰɞɘ Ŭˊɧ AIDS 
(ɜɧůɞɡɠ ůɢŮŰɘɕɧɛŮɜŮɠ ɛŮ 
AIDS)
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HIV ïȺɄȽȹȼɀȽɃȿɃũȽȷ

Å37,7 ŮəŬŰɞɛɛɨɟɘŬ PLWH

Å1,5 ŮəŬŰɞɛɛɨɟɘŬ ɜɏŮɠ 
ŭɘŬɔɜɩůŮɘɠ HIV (ŮɜŰɧɠ Űɞɡ 
2020)

Å680000 ɗɎɜŬŰɞɘ Ŭˊɧ AIDS 
(ɜɧůɞɡɠ ůɢŮŰɘɕɧɛŮɜŮɠ ɛŮ 
AIDS) ŮɜŰɧɠ Űɞɡ 2020

Å27,5 ŮəŬŰɞɛɛɨɟɘŬ ɏɢɞɡɜ 
ˊɟɧůɓŬůɖ ůŮ ART
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Å680000 ɗɎɜŬŰɞɘ Ŭˊɧ AIDS 
(ɜɧůɞɡɠ ůɢŮŰɘɕɧɛŮɜŮɠ ɛŮ 
AIDS) ŮɜŰɧɠ Űɞɡ 2020

Å36,3 ŮəŬŰɞɛɛɨɟɘŬ ɗɎɜŬŰɞɘ 
Ŭˊɧ AIDS (ɜɧůɞɡɠ 
ůɢŮŰɘɕɧɛŮɜŮɠ ɛŮ AIDS)
Ŭˊɧ Űɖɜ Ŭɟɢɐ Űɖɠ 
ŮˊɘŭɖɛɑŬɠ

UNAIDS, Factsheet 2021
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CDC HIV Surveillance Report 2020



HIV ïɆɈɁɁɃɆȼɅɃɇȼɇȺɆ



HIV ïɆɈɁɁɃɆȼɅɃɇȼɇȺɆ

Maciel RA et al, Int J Infect Dis, 2018; 70: 30



ɆɈɁɁɃɆȼɅɃɇȼɇȺɆ



ɀȺɇȷȸɃȿȽȾɃ ɆɈɁȹɅɃɀɃ

ɆɡɜɎɗɟɞɘůɖ ŬɚɚɖɚɞŮɛˊɚŮəɧɛŮɜɤɜ

ɛŮŰŬɓɞɚɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ 

əɘɜŭɨɜɞɡ ˊɞɡ ɞŭɖɔɞɨɜ ůŰɖɜ 

ŬɜɎˊŰɡɝɖ ŬɗɖɟɤůəɚɖɟɤŰɘəɐɠ

əŬɟŭɘŬɔɔŮɘŬəɐɠ ɜɧůɞɡ əŬɘ 

ůŬəɢŬɟɩŭɖ ŭɘŬɓɐŰɖ

ȾŬŰɎ:

ÅWHO (1999)

ÅEuropean Group for the Study of Insulin 
Resistance (1999)

ÅNational Cholesterol Education Programôs Adult 
Treatment Panel III (NCEP: ATP III) (2001 & 2004)

ÅAmerican Association of Clinical Endocrinologists 
(AACE) (2003)

ÅInternational Diabetes Federation (IDF) (2005)

ÅɃɛɞűɤɜɑŬ (é) (2009)

Grundy SM et al, Circulation , 2005;112: 2735

Eckel RH et al, Lancet, 2005; 365: 1415

Samson SL, Garber AJ, Endocrinol Metab Clin N Am , 2014; 43: 1

ɃɅȽɆɀɃɆ ȾɅȽɇȼɅȽȷ



ɀȺɇȷȸɃȿȽȾɃ ɆɈɁȹɅɃɀɃ

Eckel RH et al, Lancet, 2005; 365: 1415

ȾɅȽɇȼɅȽȷ



ɀȺɇȷȸɃȿȽȾɃ ɆɈɁȹɅɃɀɃ

Eckel RH et al, Lancet, 2005; 365: 1415

ȾɅȽɇȼɅȽȷ

ɄȷɅȷɀȺɇɅɃɆ ūɈȿɃ ȺɄȽɄȺȹɃ ɃɅȽɆɀɃɈ

ɄŮɟɑɛŮŰɟɞɠ ɛɏůɖɠȷɁȹɅȺɆ >102 cm

ɄŮɟɑɛŮŰɟɞɠ ɛɏůɖɠũɈɁȷȽȾȺɆ >88 cm

ɇɟɘɔɚɡəŮɟɑŭɘŬ - Ó150 mg/dL

HDL-C ȷɁȹɅȺɆ <40 mg/dL

HDL-C ũɈɁȷȽȾȺɆ <50 mg/dL

ȷɟŰɖɟɘŬəɐ ˊɑŮůɖ- Ó130/Ó85 mmHg

ũɚɡəɧɕɖ ɜɖůŰŮɑŬɠ- 110 mg/dL



ɀȺɇȷȸɃȿȽȾɃ ɆɈɁȹɅɃɀɃ

Samson SL, Garber AJ, Endocrinol Metab Clin N Am , 2014; 43: 1

ȾɅȽɇȼɅȽȷ



ɆȷȾɉȷɅɋȹȼɆ ȹȽȷȸȼɇȼɆï
ȺɄȽȹȼɀȽɃȿɃũȽȷ

Å422 ŮəŬŰɞɛɛɨɟɘŬ ŮɜɐɚɘəŮɠ ɛŮ 
ůŬəɢŬɟɩŭɖ ŭɘŬɓɐŰɖ (Ɇȹ) Űɞ 2014

Å8,5% Űɞɡ ˊŬɔəɞůɛɑɞɡ ˊɚɖɗɡůɛɞɨ

ÅȷɜŰɑůŰɞɘɢŬ Űɞ 1980: 108 
ŮəŬŰɞɛɛɨɟɘŬ ŮɜɐɚɘəŮɠ əŬɘ 4,7%

Å1,5 ŮəŬŰɞɛɛɨɟɘŬ ɗɎɜŬŰɞɘ Ŭˊɧ Ɇȹ
ŮɜŰɧɠ Űɞɡ 2012

Å3,7 ŮəŬŰɞɛɛɨɟɘŬ ɗɎɜŬŰɞɘ Ŭˊɧ 
ůɡɜɜɞůɖɟɧŰɖŰŮɠůɢŮŰɘɕɧɛŮɜŮɠ ɛŮ 
ŭɘŬŰŬɟŬɔɛɏɜŬ ŮˊɑˊŮŭŬ ɔɚɡəɧɕɖɠ
ŮɜŰɧɠ Űɞɡ 2012

Å43% Űɤɜ ɗŬɜɎŰɤɜ ůŮ ɖɚɘəɑŮɠ <70

WHO Global report on Diabetes 2016



ɃȽ ɆɈũɉɅɃɁȺɆɄȿȼũȺɆ?

WHO Global report on Diabetes 2016

UNAIDS, Factsheet 2021

https://covid19.who.int
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COVID-19

688000 1500000 2600000

ȾŬɟŭɘŬɔɔŮɘŬəɎ ɜɞůɐɛŬŰŬé



Koethe JR et al, Nat Rev Dis Prim , 2020; 6(48): 1
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Hadigan C, Kattakuzhy S, Endocrinol Metab Clin N Am , 2014; 43: 685
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ȺɄȽȹȼɀȽɃȿɃũȽȷ

ÅMulticenter AIDS Cohort Study (MACS) ȼɄȷ (2005): ȺˊɑˊŰɤůɖ ůŬəɢŬɟɩŭɖ ŭɘŬɓɐŰɖ (Ɇȹ) 
14% ůŰɞɡɠ PLWH ɏɜŬɜŰɘ 2,5% ůŰɞɡɠ ɛɖ-ɞɟɞɗŮŰɘəɞɨɠ

ÅȽŰŬɚɘəɐ əɞɞɟŰɐPLWH (2009): Ɇȹ 4,5%, ȹɘŬŰŬɟŬɔɛɏɜɖ ɔɚɡəɧɕɖ ɜɖůŰŮɑŬɠ (IFG) 9,4%, 
ɈˊŮɟɘɜůɞɡɚɘɜŬɘɛɑŬ11,9%, ɀŮŰŬɓɞɚɘəɧ ůɨɜŭɟɞɛɞ 9,1%

ÅȽŰŬɚɘəɐ əɞɞɟŰɐPLWH ůŮ ůɨɔəɟɘůɖ ɛŮ ɛɖ-ɞɟɞɗŮŰɘəɞɨɠ(2012): Ɇȹ 4% ůŰɞɡɠ PLWH ɏɜŬɜŰɘ 
2,5% ůŰɞɡɠ ɛɖ-ɞɟɞɗŮŰɘəɞɨɠ

ÅũŬɚɚɘəɐ əɞɞɟŰɐPLWH (1999-2009): ɀŮɑɤůɖ ŮˊɑˊŰɤůɖɠ Ɇȹ ůŰɞ 14,1 ŬɜɎ 1000 Ŭɜɗɟɤˊɞ-ɏŰɖ 
Ŭˊɧ 23,1 ŬɜɎ 1000 Ŭɜɗɟɤˊɞ-ɏŰɖ ůŮ ŭɘɎůŰɖɛŬ 10 ŮŰɩɜ (ȸŮɚŰɑɤůɖ Űɖɠ ARTé?)

Hadigan C, Kattakuzhy S, Endocrinol Metab Clin N Am , 2014;43: 685

Brown TT et al, Arch Intern Med , 2005;165(10):1179

Capeau J et al, AIDS, 2012;26(3):303

Calza L et al, Int J STD AIDS,2011;22(1):43

Galli L et al, Eur J Epidemiol, 2012;27(8):657



HIV & ɆȷȾɉȷɅɋȹȼɆ ȹȽȷȸȼɇȼɆï
ȺɄȽȹȼɀȽɃȿɃũȽȷ

Hadigan C, Kattakuzhy S, Endocrinol Metab Clin N Am , 2014;43: 685

Ƀ ůŬəɢŬɟɩŭɖɠ ŭɘŬɓɐŰɖɠ ŮɑɜŬɘ ɔɜɤůŰɧ (Ŭˊɧ ˊɚɖɗɡůɛɘŬəɏɠ ɛŮɚɏŰŮɠ 
ůŰɘɠ ȼɄȷ) ɧŰɘ ˊɟɞůɓɎɚŮɘ ŭɡůŬɜɎɚɞɔŬ ŬůɗŮɜŮɑɠ ȷűɟɞ-ȷɛŮɟɘəɎɜɘəɖɠ, 

ȽůˊŬɜɘəɐɠ əŬɘ ɔɖɔŮɜɞɨɠ ȷɛŮɟɘəɎɜɘəɖɠ əŬŰŬɔɤɔɐɠ

ɆŰɞɡɠ PLWH ɛŮ ůŬəɢŬɟɩŭɖ ŭɘŬɓɐŰɖ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜŬ ŰŬ ŭŮŭɞɛɏɜŬ

ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮˊɑŭɟŬůɖ Ůɗɜɘəɐɠ əŬɘ űɡɚŮŰɘəɐɠ əŬŰŬɔɤɔɐɠ ŭɘɧŰɘ ɖ 

ˊɚŮɘɞɣɖűɑŬ Űɤɜ ŮɜŰŬůůɧɛŮɜɤɜ ůŰɘɠ əɚɘɜɘəɏɠ ɛŮɚɏŰŮɠ ŬɜɐəŮɘ ůŰɖ 

ɚŮɡəɐ (əŬɡəɎůɘŬ) űɡɚɐ
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ÅȿɘˊɞŭɡůŰɟɞűɑŬ-ȿɘˊɧɚɡůɖ
Åȷɨɝɖůɖ Ůˊɘˊɏŭɤɜ 
ŮɚŮɨɗŮɟɤɜ ɚɘˊŬɟɩɜ ɞɝɏɤɜ 
(FFA)
ÅȺɜŬˊɧɗŮůɐ Űɞɡɠ ŮɜŰɧɠ Űɤɜ 
ɛɡɥəɩɜ əɡŰŰɎɟɤɜ

Åȷɨɝɖůɖ Ůˊɘˊɏŭɤɜ 
çŬŭɘˊɞəɘɜɩɜè

Åȷɨɝɖůɖ ɏəűɟŬůɖɠ 
peroxisome proliferator-
activated receptor-ɔ (PPAR-ɔ)

ÅȷɜŬůŰɞɚɐ ɛŮŰŬűɞɟɏŬ 
ɔɚɡəɧɕɖɠ Glut4

ɀɖɢŬɜɘůɛɞɑ ůŮ əɡŰŰŬɟɘəɧ ŮˊɑˊŮŭɞ

Kotler DP, Liver International, 2009; 29(s2): 38

Wellen KE, Hotamisligil GE, J Clin Invest , 2003; 112: 1785

Murata H et al, J Biol Chem, 2000; 275: 20251
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Åȿɘˊɩŭɖɠ ɘůŰɧɠ Ÿ ɆɖɛŬɜŰɘəɐ 
çŭŮɝŬɛŮɜɐè (reservoir) Űɞɡ HIV

ÅȿŬɜɗɎɜɞɜŰŬ ˊɟɞůɓŮɓɚɖɛɏɜŬ 
CD4+ T əɨŰŰŬɟŬ & ɛŬəɟɞűɎɔŬ
ůŮ ɓɘɞɣɑŮɠ əɞɘɚɘŬəɞɨ əŬɘ 
ɡˊɞŭɞɟɑɞɡɚɑˊɞɡɠ

ÅȺɜŰɧˊɘůɖ ɚŬɜɗɎɜɞɜŰɞɠ ˊɟɞ-
ɘɘəɞɨHIV DNA(Ŭˊɧ PLWH ɡˊɧ 
cART əŬɘ ɛɖ ŬɜɘɢɜŮɨůɘɛɞ ɘɘəɧ
RNA) ůŮ ŮˊɑˊŮŭŬ ŬɜɎɚɞɔŬ Űɤɜ
CD4+ T əɡŰŰɎɟɤɜ Ŭˊɧ 
ɛŮůŮɜŰŮɟɑɞɡɠɚŮɛűŬŭɏɜŮɠ

ȺˊɑŭɟŬůɖ Űɞɡ HIV

Koethe JR et al, Nat Rev Dis Prim , 2020; 6(48): 1
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ÅɀɘŰɞɢɞɜŭɟɘŬəɐŰɞɝɘəɧŰɖŰŬ
ÅȺɚɎŰŰɤůɖ Ůˊɘˊɏŭɤɜ ɛɘŰɞɢɞɜŭɟɘŬəɞɨ

DNA (mtDNA)
ÅɀŮɑɤůɖ ɏəűɟŬůɖɠ ɛɘŰɞɢɞɜŭɟɘŬəɩɜ
ˊɟɤŰŮɥɜɩɜ (ŬˊŬɟŬɑŰɖŰɤɜ ɔɘŬ Űɘɠ 
ɛŮŰŬɓɞɚɘəɏɠ ŭɘŮɟɔŬůɑŮɠ Űɞɡ ɚɘˊɩŭɞɡɠ 
ɘůŰɞɨ)

ÅɀɘŰɞɢɞɜŭɟɘŬəɐŭɡůɚŮɘŰɞɡɟɔɑŬ
Åȷɨɝɖůɖ ŮɚŮɨɗŮɟɤɜ ɟɘɕɩɜ ɞɝɡɔɧɜɞɡ Ÿ 
ȹɘŬŰŬɟŬɢɐ ŬˊɞɗɐəŮɡůɖɠ & 
ŬˊŮɚŮɡɗɏɟɤůɖɠ ɚɘˊɘŭɑɤɜ

ȺˊɑŭɟŬůɖ Űɞɡ HIV

Koethe JR et al, Nat Rev Dis Prim , 2020; 6(48): 1

ūŬɘɜɧɛŮɜŬ ŬɜŮɝɎɟŰɖŰŬ 
HIV ɘɘəɞɨűɞɟŰɑɞɡ
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ȿɘˊɞŭɡůŰɟɞűɑŬ& ȿɘˊɞŬŰɟɞűɑŬ
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ȿɘˊɞŭɡůŰɟɞűɑŬ& ȿɘˊɞŬŰɟɞűɑŬ

ÅɆɢŮŰɘɕɧɛŮɜɖ ɛŮ cART (Protease 
inhibitors ïPIs - Nucleoside Reverse 
Transcriptase inhibitors ïNRTIs) Ÿ 
ȺɛűɎɜɘůɖ ɛŮŰɎ 2 ɏɤɠ 4 ɏŰɖ Ŭɔɤɔɐɠ

ÅȷˊɩɚŮɘŬ ɡˊɞŭɞɟɑɞɡɚɑˊɞɡɠ Ŭˊɧ:

ÅɄɟɧůɤˊɞ

Åȯɜɤ əŬɘ əɎŰɤ ɎəɟŬ

Åȷɨɝɖůɖ ŮɜŬˊɧɗŮůɖɠ ůŮ:

ÅȷɡɢɏɜŬ əŬɘ ŰɟɎɢɖɚɞ

Åȯɜɤ ɗɏůŮɘɠ əɞɟɛɞɨ

ÅȺɜŭɞəɞɘɚɘŬəɎ
Koethe JR et al, Nat Rev Dis Prim , 2020; 6(48): 1

Palios J, Kadoglou NPE, Exp Diabetes Res , 2012; 2012:103063

Hussain I, Garg A, Endocrinol Metab Clin N Am, 2016; 45: 783

ɆɡɛɛŮŰɟɘəɐ ɐ ŬůɨɛɛŮŰɟɖ Ůəŭɐɚɤůɖ

ɄɘɗŬɜɐ ůɡɜɨˊŬɟɝɖ Űɤɜ űŬɘɜɞɛɏɜɤɜ
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ÅɄŬɟɎɔɞɜŰŮɠ Űɖɠ ɚɞɑɛɤɝɖɠ
ÅɉŬɛɖɚɧɠ Ŭɟɘɗɛɧɠ CD4+ T 
əɡŰŰɎɟɤɜ(<100/mm3) 

ÅɈɣɖɚɎ ŮˊɑˊŮŭŬ HIV1 RNA
(>100000 ŬɜŰɑɔɟŬűŬ/ml) əŬŰɎ Űɖɜ 
ɏɜŬɟɝɖcART

ÅɄŬɟɎɔɞɜŰŮɠ Űɞɡ ɝŮɜɘůŰɐ
ÅȼɚɘəɑŬ >40 ɐ50 ɏŰɖ

Åūɨɚɞ (ȯɜŭɟŮɠ)

ÅɉŬɛɖɚɧ ůɤɛŬŰɘəɧ ɓɎɟɞɠ ïɛɘəɟɧ 
ˊɞůɞůŰɧ ɚɑˊɞɡɠ

ȿɘˊɞŬŰɟɞűɑŬ- ȺˊɑŭɟŬůɖ Űɞɡ HIV

Koethe JR et al, Nat Rev Dis Prim , 2020; 6(48): 1
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Mallewa JE, J Antimicrob Chemother, 2008; 62: 648

Hussain I, Garg A, Endocrinol Metab Clin N Am, 2016; 45: 783

NRTIs

ÅɀɘŰɞɢɞɜŭɟɘŬəɐŰɞɝɘəɧŰɖŰŬ
ÅȷɜŬůŰɞɚɐ ɛɘŰɞɢɞɜŭɟɘŬəɐɠDNA 
ˊɞɚɡɛŮɟɎůɖɠ-ɔ

Åȷɨɝɖůɖ Ůˊɘˊɏŭɤɜ ɔŬɚŬəŰɘəɞɨ ɞɝɏɞɠ

ÅȹɡůɚŮɘŰɞɡɟɔɑŬ ɞɟɔɎɜɤɜ (ɐˊŬɟ, 
ˊɎɔəɟŮŬɠ, ůəŮɚŮŰɘəɞɑ ɛɨŮɠ)

ÅStavudine (d4T) & Didanosine (ddI) Ÿ 
ȽůɢɡɟɧŰŮɟɖ ůɡůɢɏŰɘůɖ

ÅLamivudine (3TC) & Tenofovir (TDF) 
Ÿ ȺɚɎɢɘůŰɖ ɏɤɠ əŬɗɧɚɞɡ ŰɞɝɘəɧŰɖŰŬ

ȺˊɑŭɟŬůɖ Űɖɠ cART



HIV & ɆɋɀȷɇȽȾɃ ȿȽɄɃɆ

Mallewa JE, J Antimicrob Chemother, 2008; 62: 648

Hussain I, Garg A, Endocrinol Metab Clin N Am, 2016; 45: 783

PIs

ÅȷɜŬůŰɞɚɐ ɛŮŰŬɚɚɞˊɟɤŰŮɎůɖɠ
ZMPSTE24 Ÿ ůɡůůɩɟŮɡůɖ Űɞɝɘəɐɠ 
prelamin A(ɛɖ ˊɞɚɡɛŮɟɘůɛɧɠ Űɖɠ)

Åȷɨɝɖůɖ ŬˊɧˊŰɤůɖɠ ɚɘˊɞəɡŰŰɎɟɤɜ

ÅɀŮɑɤůɖ ŮɜŬˊɧɗŮůɖɠ ɚɘˊɘŭɑɤɜ ůŰŬ 
ɚɘˊɞəɨŰŰŬɟŬ

ÅȺˊŬɔɤɔɐ ˊɟɞűɚŮɔɛɞɜɤŭɩɜ
əɡŰŰŬɟɞəɘɜɩɜ

ÅɀŮɑɤůɖ ɏəűɟŬůɖɠ ŬŭɘˊɞɜŮəŰɑɜɖɠ

ȺˊɑŭɟŬůɖ Űɖɠ cART



HIV & ɆɋɀȷɇȽȾɃ ȿȽɄɃɆ

Mallewa JE, J Antimicrob Chemother, 2008; 62: 648

Adiponectin

ÅȽůɢɡɟɧɠ ŮɡŬɘůɗɖŰɞˊɞɘɖŰɐɠŭɟɎůɖɠ Űɖɠ 
ɘɜůɞɡɚɑɜɖɠ

ÅɄŬɟŬɔɤɔɐ Ŭˊɧ ɚɘˊɞəɨŰŰŬɟŬ, ŭɟɎůɖ ůŮ 
ɚɘˊɩŭɖ ɘůŰɧ, ɛɨŮɠ & ɐˊŬɟ

ÅȷɜŬűɞɟɏɠ ɔɘŬ Ůɝɐɠ ŭɟɎůŮɘɠ:
ÅȷɜŰɘ-Ŭɗɖɟɞɔɧɜɞ

ÅȷɜŰɘ-űɚŮɔɛɞɜɩŭɖ

ÅȷɜŰɘ-ŬɔɔŮɘɞɔŮɜŮŰɘəɐ

ÅȷɜŮɝɎɟŰɖŰɞɠ ˊɟɞɔɜɤůŰɘəɧɠ 
ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ ŬɜɎˊŰɡɝɖ Ɇȹ & ɆɁ

ÅȺɚɎŰŰɤůɖ ɔɞɜɘŭɘŬəɐɠ ɏəűɟŬůɖɠ ɛɏůɤ 
ŭɟɎůɖɠŰɤɜ PIs (ȿɘɔɧŰŮɟɞ Űɤɜ NRTIs)

ȺˊɑŭɟŬůɖ Űɖɠ cART



HIV & ɆɋɀȷɇȽȾɃ ȿȽɄɃɆ

Mallewa JE, J Antimicrob Chemother, 2008; 62: 648

Leptin

ÅɄŬɟŬɔɤɔɐ Ŭˊɧ ɚɘˊɞəɨŰŰŬɟŬ

ÅȹɟɎůɖ ůŮ ɡˊɞɗɎɚŬɛɞ:
Åȷɨɝɖůɖ ŮɜŮɟɔŮɘŬəɐɠ əŬŰŬɜɎɚɤůɖɠ

ÅȷɜŬůŰɞɚɐ ɧɟŮɝɖɠ & ˊɟɧůɚɖɣɖɠ ɓɎɟɞɡɠ

ÅɄŮɟɘűŮɟɘəɏɠ ŭɟɎůŮɘɠ (ůŮ ɚɘˊɩŭɖ ɘůŰɧ, 
ɛɨŮɠ, ɐˊŬɟ & ˊɎɔəɟŮŬɠ)
ÅɀŮɑɤůɖ ŬɜŬɓɞɚɘəɩɜ ɞŭɩɜ

ÅȺˊŬɔɤɔɐ əŬŰŬɓɞɚɘəɩɜɞŭɩɜ

ÅȺˊɑŭɟŬůɖ ůŰɞ ůɤɛŬŰɘəɧ ɓɎɟɞɠ 
ŬůɗŮɜɩɜ ɡˊɧ cART (ɧɢɘ ŭɘŬűɞɟɎ 
Ůˊɘˊɏŭɤɜ Űɖɠ ůŮ ɛɖ ɗŮɟŬˊŮɡɧɛŮɜɞɡɠ)

ÅIn vitro ɛŮɚɏŰŮɠ: ȰəɗŮůɖ ˊɟɧŭɟɞɛɤɜ 
ɚɘˊɞəɡŰŰɎɟɤɜůŮPIs Ÿ ȷɈɂȼɆȼ 
ȺȾȾɅȽɆȼɆ ȿȺɄɇȽɁȼɆ

ȺˊɑŭɟŬůɖ Űɖɠ cART



HIV & ɆɋɀȷɇȽȾɃ ȿȽɄɃɆ

Bourgi K et al, J Int AIDS Soc, 2020; 23: e25484

INSTIs

ÅɀŮɚɏŰɖ NA-ACCORD (22,000 
treatment- naive PLWH):

ÅINSTI-based ůɢɐɛŬŰŬ cART Ÿ ɛɏůɖ 
ˊɟɧůɚɖɣɖ 5.9 kg ůŰŬ5 ɏŰɖ

ÅNNRTI-based ůɢɐɛŬŰŬ cART Ÿ ɛɏůɖ 
ˊɟɧůɚɖɣɖ 3.7 kg

ÅPI-based ůɢɐɛŬŰŬ cART Ÿ ɛɏůɖ 
ˊɟɧůɚɖɣɖ 5.5 kg ŬɜŰɑůŰɞɘɢŬ

Ʉɟɧůɚɖɣɖ ɓɎɟɞɡɠ -

ɄŬɢɡůŬɟəɑŬ



HIV & ɆɋɀȷɇȽȾɃ ȿȽɄɃɆ

Koethe JR et al, Nat Rev Dis Prim , 2020; 6(48): 1

INSTIs

ÅȷɘŰɘɞɚɞɔɑŬ: ȷɆȷūȼɆ

ÅɄɘɗŬɜɞɑ ɛɖɢŬɜɘůɛɞɑ

ÅŪŮɟɛɞɔɏɜŮůɖ

ÅɅɨɗɛɘůɖ ɛŮŰŬɓɞɚɘůɛɞɨ

ÅȺˊɑŭɟŬůɖ ůŰɞɜ ɡˊɞɗɎɚŬɛɞ

ÅȽůɢɡɟɧŰŮɟɖ ŬɜŰɘ-ɟŮŰɟɞɥəɐŭɟɎůɖ

Åȷɜɞůɞɚɞɔɘəɐ ŬˊɞəŬŰɎůŰŬůɖé?

Ʉɟɧůɚɖɣɖ ɓɎɟɞɡɠ -

ɄŬɢɡůŬɟəɑŬ



HIV & ɆȷȾɉȷɅɋȹȼɆ ȹȽȷȸȼɇȼɆ

NRTIs

ÅɀɘŰɞɢɞɜŭɟɘŬəɐŰɞɝɘəɧŰɖŰŬ

ÅȿɘˊɞŭɡůŰɟɞűɑŬ
ÅūɚŮɔɛɞɜɐ ɚɘˊɩŭɞɡɠ ɘůŰɞɨ
Åȷɨɝɖůɖ Ůˊɘˊɏŭɤɜ tumor necrosis 

factor-a (TNFŬ)əŬɘ interleukin-6 (IL-6)
Åȷɨɝɖůɖ ŬɜŰɑůŰŬůɖɠ ůŰɖɜ ɘɜůɞɡɚɑɜɖ 

(IR)

ÅStavudine (d4T) Ÿ ȽůɢɡɟɧŰŮɟɖ 
ůɡůɢɏŰɘůɖ

ÅZidovudine (AZT) & Didanosine (ddI) Ÿ 
ȿɘɔɧŰŮɟɞ ɘůɢɡɟɐ ůɡůɢɏŰɘůɖ

ȺˊɑŭɟŬůɖ Űɖɠ cART

Kotler DP, Liver International, 2009; 29(s2): 38

De Wit et al, Diabetes Care , 2008; 31(6): 1224

Brown TT et al, AIDS, 2005; 19:1375

cART d4T



HIV & ɆȷȾɉȷɅɋȹȼɆ ȹȽȷȸȼɇȼɆ

ȹŮŭɞɛɏɜŬ Ŭˊɧ Űɖ 
ɛŮɚɏŰɖ D:A:D 

(D:A:D Study - The 
Data Collection on 
Adverse Events of 
Anti-HIV Drugs)

ȺˊɑŭɟŬůɖ Űɖɠ cART

De Wit et al, Diabetes Care , 2008; 31(6): 1224





HIV & ɆȷȾɉȷɅɋȹȼɆ ȹȽȷȸȼɇȼɆ

PIs

ÅȷɜŬůŰɞɚɐ ɛŮŰŬűɞɟɏŬ ɔɚɡəɧɕɖɠ Glut4
ůŰɖ əɡŰŰŬɟɘəɐ ɛŮɛɓɟɎɜɖ ɚɘˊɞəɡŰŰɎɟɤɜ
əŬɘ ɛɡɥəɩɜ əɡŰŰɎɟɤɜ

ÅȿɘˊɞŭɡůŰɟɞűɑŬ
Åȷɨɝɖůɖ ŬˊɧˊŰɤůɖɠ ɚɘˊɞəɡŰŰɎɟɤɜ& 
űɚŮɔɛɞɜɐ ɚɘˊɩŭɞɡɠ ɘůŰɞɨ
ÅɀŮɑɤůɖ ŮɜŬˊɧɗŮůɖɠ ɚɘˊɘŭɑɤɜ ůŰŬ 
ɚɘˊɞəɨŰŰŬɟŬ& Ŭɨɝɖůɖ Ůˊɘˊɏŭɤɜ 
ŮɚŮɨɗŮɟɤɜ ɚɘˊŬɟɩɜ ɞɝɏɤɜ (FFA)
Åȷɨɝɖůɖ Ůˊɘˊɏŭɤɜ tumor necrosis 

factor-a (TNFŬ)əŬɘ interleukin-6 (IL-6)

Åȷɨɝɖůɖ ŬɜŰɑůŰŬůɖɠ ůŰɖɜ ɘɜůɞɡɚɑɜɖ (IR)

ȺˊɑŭɟŬůɖ Űɖɠ cART

Mallewa JE, J Antimicrob Chemother, 2008; 62: 648

Tunduguru R, Thurmond DC, Front Endocrinol (Lausanne) , 2017; 8: 329

Murata H et al, J Biol Chem, 2000; 275: 20251



Erdembilerg A et al, Curr Opin Endocrinol Diabetes Obes , 2010, 17:478ð485



HIV & ɆȷȾɉȷɅɋȹȼɆ ȹȽȷȸȼɇȼɆ

ÅɀŮɚɏŰŮɠ ɔɘŬ ˊɘɗŬɜɐ ůɡůɢɏŰɘůɖ ůŮ ɛɖ-ɞɟɞɗŮŰɘəɞɨɠ Ŭˊɧ 
Űɞ 1999, ůŮ ɛŮɔŬɚɨŰŮɟɞ ɓŬɗɛɧ ůɡɔəɟɘŰɘəɎ ɛŮ ɎɚɚŮɠ 
ɖˊŬŰɘəɏɠ ɜɧůɞɡɠ (ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ Űɖɠ HBV 
ɚɞɑɛɤɝɖɠ)

ÅɄɞɚɡˊŬɟŬɔɞɜŰɘəɐŬɜɎɚɡůɖ (ũŬɚɚɘəɐ əɞɞɟŰɐPLWH,
2001) Ÿ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ ůɡůɢɏŰɘůɖ Űɖɠ
ŬɜŰɑůŰŬůɖɠ ůŰɖɜ ɘɜůɞɡɚɑɜɖ (IR) ɛŮ ůɡɚɚɞɑɛɤɝɖHCV & 
HIV

ÅȷɜŬŭɟɞɛɘəɐ ɛŮɚɏŰɖ ůŮ 1529 PLWH (ȼɄȷ 2007): 
ȷɜŮɝɎɟŰɖŰɞɠ ˊŬɟɎɔɞɜŰŬɠ əɘɜŭɨɜɞɡ ɔɘŬ Ɇȹ Ŭəɧɛɖ əŬɘ ůŮ 
ŬůɗŮɜŮɑɠ ɉɋɅȽɆ ůɡɜɐɗŮɘɠ ˊŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ

ÅɈɣɖɚɧŰŮɟɖ ůɡůɢɏŰɘůɖ ůŮ ŬůɗŮɜŮɑɠ ɡˊɧ HAART ůŮ 
ůɢɐɛŬŰŬ ɛŮ PI

HCV ůɡɚɚɞɑɛɤɝɖ

Kotler DP, Liver International, 2009; 29(s2): 38

Mason AL et al, Hepatology , 1999; 29: 328ð33

Duong M et al, J Acquir Immune Defic Syndr, 2001; 27: 245

Jain MK et al, HIV Med, 2007; 8: 491

Mehta SH et al, J Acquir Immune Defic Syndr, 2003; 33: 577



ȾȷɅȹȽȷũũȺȽȷȾɃɆ ȾȽɁȹɈɁɃɆ

Hemkens LG, Bucher HC, Eur Heart J, 2014; 35: 1373



ȾȷɅȹȽȷũũȺȽȷȾɃɆ ȾȽɁȹɈɁɃɆ

Hemkens LG, Bucher HC, Eur Heart J, 2014; 35: 1373

ȺˊɑŭɟŬůɖ Űɖɠ cART

ȾȷɇȼũɃɅȽȷ ūȷɅɀȷȾɃ ȾȽɁȹɈɁɃɆ

NRTI Abacavir (ABC) ȰɛűɟŬɔɛŬ ɛɡɞəŬɟŭɑɞɡ (ɃȺɀ)

NRTI Didanocine (ddI) ȰɛűɟŬɔɛŬ ɛɡɞəŬɟŭɑɞɡ (ɃȺɀ)

PIs ɆɈɁɃȿȽȾȷ ɃȺɀ, ȷȺȺ (ɞɟɘůɛɏɜŮɠ ɛŮɚɏŰŮɠ)

PIs Saquinavir/Ritonavir (SQV/r) ɄŬɟɎŰŬůɖPR ŭɘŬůŰɐɛŬŰɞɠ

PIs Atazanavir/Ritonavir (ATV/r) ɄŬɟɎŰŬůɖ PR ŭɘŬůŰɐɛŬŰɞɠ

PIs Lopinavir/Ritonavir (LPV/r) ɄŬɟɎŰŬůɖ PR ŭɘŬůŰɐɛŬŰɞɠ

PIs Saquinavir/Ritonavir (SQV/r) ɄŬɟɎŰŬůɖ QT ŭɘŬůŰɐɛŬŰɞɠ







ŪȺɅȷɄȺɈɇȽȾȼ ɄɅɃɆȺũũȽɆȼ

ǥȊȊȆȌȈȉǼȑ ǪȀȓȄȔȇȔȌȓǽȐȈȄȑȎȃȆȂǾȄȑȂȈȀȓȈȑȃȔȒȊȈȏȈȃȀȈȋǾȄȑ2020

ȹȺɈɇȺɅɃɄȷŪȺȽɆ ȹɈɆȿȽɄȽȹȷȽɀȽȺɆ

1. ɆŬəɢŬɟɩŭɖɠ ȹɘŬɓɐŰɖɠ

2. ɈˊɞɗɡɟŮɞŮɘŭɘůɛɧɠ

3. ȷˊɞűɟŬəŰɘəɐ ɖˊŬŰɘəɐ ɜɧůɞɠ

4. ɉɟɧɜɘŬ ɜŮűɟɘəɐ ɜɧůɞɠ -

ɁŮűɟɤůɘəɧůɨɜŭɟɞɛɞ

5. ɄŬɢɡůŬɟəɑŬ

6. ȾŬŰɎɢɟɖůɖ ɞɘɜɞˊɜŮɨɛŬŰɞɠ

7. ūɎɟɛŬəŬ ˊɞɡ ˊɟɞəŬɚɞɨɜ 

ŭɡůɚɘˊɘŭŬɘɛɑŬ

Ŭ. ˊɟɞɔŮůŰŮɟɘɜɞŮɘŭɐ

ɓ. ŬɜŬɓɞɚɘəɎ ůŰŮɟɞŮɘŭɐ

ɔ. əɞɟŰɘəɞůŰŮɟɞŮɘŭɐ

ŭ. ŭɘɞɡɟɖŰɘəɎ ůŮ ɛŮɔɎɚŮɠ ŭɧůŮɘɠ

Ů. ɓ-ŬˊɞəɚŮɘůŰɏɠ

ůŰ. ŬɜŰɘɟŮŰɟɞɥəɎűɎɟɛŬəŬ

ɕ. ɘɜŰŮɟűŮɟɧɜɖ

ɖ. ɟŮŰɘɜɞŮɘŭɐ

ɗ. ɞɘůŰɟɞɔɧɜŬ-ŰŬɛɞɝɘűŬɑɜɖ



ȾȷɅȹȽȷũũȺȽȷȾɃɆ ȾȽɁȹɈɁɃɆ

ǥȊȊȆȌȈȉǼȑ ǪȀȓȄȔȇȔȌȓǽȐȈȄȑȎȃȆȂǾȄȑȂȈȀȓȈȑȃȔȒȊȈȏȈȃȀȈȋǾȄȑ2020

ȾŬŰɖɔɞɟɑŬ əɘɜŭɨɜɞɡ

ɄɃȿɈ ɈɊȼȿɃɆ ɈɊȼȿɃɆ ɀȺɇɅȽɃɆ

ũɜɤůŰɐ əŬɟŭɘŬɔɔŮɘŬəɐ ɜɧůɞɠ>2 ɄŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡFramingham Risk Score <10%

Ɇȹ ɛŮ ɓɚɎɓɖ ɞɟɔɎɜɤɜ-ůŰɧɢɤɜ
ɃɘəɞɔŮɜɐɠɈˊŮɟɢɞɚ/ɛɘŬ ɛŮ >1 

ɄŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ

ɃɘəɞɔŮɜɐɠɈˊŮɟɢɞɚ/ɛɘŬ ɢɤɟɑɠ 

ˊŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ

Ɇȹ & 3 ˊŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ
Ɇȹ Ó10 ɏŰɖ ɢɤɟɑɠ ɓɚɎɓɖ 

ɞɟɔɎɜɤɜ-ůŰɧɢɤɜ

ȼɚɘəɑŬ <50 & Ɇȹ <10 ɏŰɖ ɢɤɟɑɠ 

ˊŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ

ɁŮűɟɘəɐ ɜɧůɞɠ ůŰŬŭɑɞɡ 4 ɐ 5Ɇȹ & 1 ˊŬɟɎɔɞɜŰŬɠ əɘɜŭɨɜɞɡ

Framingham Risk Score >20% ɁŮűɟɘəɐ ɜɧůɞɠ ůŰŬŭɑɞɡ 3

ȷɡŰɞɎɜɞůɞɜɧůɖɛŬ

Framingham Risk Score >10%



Framingham Risk Score

ÅȹɖɛɘɞɡɟɔɐɗɖəŮ ɔɘŬ Űɞɜ ɔŮɜɘəɧ 
ˊɚɖɗɡůɛɧ

ÅȹŮɜ ɚŬɛɓɎɜŮɘ ɡˊô ɧɣɘɜ
ˊŬɟŬɛɏŰɟɞɡɠ Űɖɠ HIV ɚɞɑɛɤɝɖɠ
Åȷɜɞůɞɚɞɔɘəɐ əŬŰɎůŰŬůɖ

ÅȹŮɑəŰŮɠ űɚŮɔɛɞɜɐɠ

ÅȿŬɛɓŬɜɧɛŮɜɖ Ŭɔɤɔɐ

ÅȹŮŭɞɛɏɜŬ ɡˊɞŮəŰɑɛɖůɖɠ Űɞɡ 
əɘɜŭɨɜɞɡ ůŮ HIV ŬůɗŮɜŮɑɠ

Law MG et al, HIV Med , 2006; 7(4): 218



ȾȷɅȹȽȷũũȺȽȷȾɃɆ ȾȽɁȹɈɁɃɆ

ǥȊȊȆȌȈȉǼȑ ǪȀȓȄȔȇȔȌȓǽȐȈȄȑȎȃȆȂǾȄȑȂȈȀȓȈȑȃȔȒȊȈȏȈȃȀȈȋǾȄȑ2020

ɆɇɃɉɃȽ

ɄɃȿɈ ɈɊȼȿɃɆ ɈɊȼȿɃɆ ɀȺɇɅȽɃɆ

LDL-C <55 mg/dL LDL-C <70 mg/dL LDL-C <100 mg/dL

ȾȷȽ ȾȷȽ

ɀŮɑɤůɖ LDL-C >50% ɀŮɑɤůɖ LDL-C >50%

LOWER IS BETTER



ŪȺɅȷɄȺɈɇȽȾȼ 
ɄɅɃɆȺũũȽɆȼ











ȺɈɉȷɅȽɆɇɋ


