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1.3 millions [1.0–1.7 millions] new HIV infections around
the world.

People with HIV is increasing.



The group of PWHIV over-
50 is increasing rapidly.

Lancet Infect Dis. 2015;15(7):810-818. 



Progressively, more PWHIV will be over 50.



Dogma Nº 1: “Aging in PWHIV is accentuated
and accelerated.”



Aging in 
PWHIV is 
accelerated.

Nanditha NGA, et al. BMJ Open 2021.



Aging in 
PWHIV is 
accentuated.

Nanditha NGA, et al. BMJ Open 2021.



Comparative risk of hypertension, diabetes mellitus, CKD, CVD, and 
fracture, by age, among patients versus control subjects. 

Guaraldi. CID, 2011.



Distribution of Prevalent Non-AIDS Comorbidity Burden by HIV Serostatus, Sex, and 
Age Group

Collins LF., JAMA, 2023.
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Is aging in PWHIV the same in all cases?

Until 2015 (START study), initiation of ART 
was delayed until advanced stages.

Use of older NRTIs until 2013-2014 (and 
beyond)- No use of INSTI until 2016-2017

Country Italy Canada UK USA

N (PWHIV) 2854 8031 8880 5929

Observation period. 2002-2009 2000-2012 2000-2020 2008-2019

Reference Guaraldi. CID, 2011. Nanditha NGA. BMJ 
Open 2021.

Gooden TE. HIV 
Med. 2023. 

Collins. JAMA, 2023.



Dogma Nº 2: “Ageing in PWHIV is different from 
the HIV-negative population, regardless of ART”.

Are all the antiretroviral drugs the same? Tusch. CID, 2025.



 López-Otín, Cell, 2023.

Are all the antiretroviral drugs the same?



Genomic Instability.

Genome is exposed to sources of damage.

• chemical, physical, and biological agents.

Extrinsic sources.

• Replication errors, chromosome segregation defects, 
oxidative processes

Intrinsic sources.

Apoptosis
Senescence
Malignancy

Reduced tissue repair capacity; altered 

functions → Aging

Moskalev, Ageing Res Rev, 2013.; Gutiérrez-Sevilla, Mutat Res Genet Toxicol Environ Mutagen, 2021.; Lima, J Oral Pathol Med, 2017. 



Gutiérrez-Sevilla, Mutat Res Genet Toxicol Environ Mutagen, 2021

NNRTIs: EFV + ABC/3TC or TDF/FTC
PIs: LPV/r or ATV/r + TDF/FTC

PWHIV appear to exhibit greater genomic instability. 
Different treatments show different outcomes.



Genomic instability in mtDNA: the role of older
NRTIs.
AZT, D4T are incoporated into nDNA and
mDNA.

Micronuclei, chromatid exchange and chromosomal 
aberrations.

Deletions and point-mutations.
Oxidative damage.

Ageing.

Olivero. Environmental and Molecular Mutagenesis,  2007; Liang. International Journal of Antimicrobial Agents. 2017,

Current
ART?



Telomere attition in PWHIV.

Liu, PLoS One, 2015.; Gonzalez-Serna, J Acquir Immune Defic Syndr, 2017; Leung, Aging (Albany NY), 2017; Stella-Ascariz, JID, 2018. 

• Begins in early stages of 
infection (1, 3, 4)

• Greater shortening when
baseline CV >1000000 
copies and CD4 < 200 
Céls X10E6/L (1, 2)

• The timing of ART 
initiation and choice
matter.(2, 3)

Liu, PLoS One, 2015.;



Raffenberg, J Infect Dis, 2021.; Liu, PLoS One, 2015; Engel, Clin Infect Dis, 2021.; Mehta, Drug Alcohol Depend, 2021

. 

Acute HIV infection
Delaying TAR: 25, 42 y 65 days.

In 6-year follow-up, this difference was more pronounced 
(P = 0.001) and remained significant as long as there were 

no interruptions longer than 12 months.

Telomere attrition is associated with high risk of comorbidities in PWHIV.

Telomere attrition: The role 
of timing of ART initiation.



• NRTIs (both Tenofovir and abacavir) are associated with telomerase inhibition in 
vitro (1). 

• Use of Tenofovir for more than 4 years is associated with Shorter telomeres and
less telomerase activity compared to Tenofovir-sparing regimens (2).

Telomere attition: ART choice matters.

1. Leeansyah E. J Infect. Dis. 2013.
2. Rodríguez-Centeno; J Antimicrob Chemother 2022



Telomere attition: ART choice matters.



Epigenetic changes.

✓Alterations in DNA methylation patterns, histone modification, and 
chromatin remodeling (1).

✓Calculation of biological age through clocks (1-4)

1) Fraga, Trends Genet, 2007; 2) Horvath, Genome Biol, 2014; 3) Levine, Aging (Albany NY), 2018.; 4) Lu, Aging (Albany NY), 2019. 

Horvath (2) Phenoage (3) GrimAge (4)

Correlation of the difference between biological and chronological age with time to death, time to 
coronary disease, cancer, menopause, type 2 diabetes, and visceral fat(3, 4)



Epigenetic changes in PWHIV

-PVVIH naive vs controls 
without VIH.

-PVVIH have higher biological age than controls 
(between 4 and 15 years).

1, 2

-PVVIH before and after ART. -ART partially reverses the acceleration of biological 
age. (RAL+DRV/r; TDF/FTC/Drv/r)

3

-PVVIH con CV indetectable -ART prevents the acceleration of biological age. A 
higher biological age could predict clinical events. 
(RAL+DRV/r; TDF/FTC/Drv/r)

4

Current ART?

1) Yang, J Infect Dis, 2021.; 2) Rickabaugh, PLoS One, 2015; 3) Esteban-Cantos, J Infect Dis, 2021; 4) Esteban-Cantos, Lancet HIV, 2021; 5)Shiau, Clin Infect Dis, 2021. 



Inflammaging.

Modified gut microbiota.

Cirtculating non-infective
virions.

Reservoirs.

Coinfections (CMV; VHC; VHB; 
etc)

Immune cells 
activation

> IL6, IL12, TNF

Cells replication: 
aging

Senescent cells: 
more citokines

Sauce, Medicine (Baltimore), 2021; Kuller, PLoS Med, 2008; Prabhu, Front Immunol, 2019; Moir, Curr Opin HIV AIDS, 2014 

Comorbidities –
Immuno-senescence.



Inflammaging differences between ART

Moltó J. P647. CROI, 2024. *: DTG/3TC vs DTG+F/TAF



Inflammaging differences between ART: DTG/3TC vs
BIC/F/TAF

Moltó J. P647. CROI, 2024. 
Fernández A. P641. Glasgow, 2024. 



Work in progress...

Dogma Nº 2: “Ageing in PWHIV is different from the HIV-negative 
population, regardless of ART”.



Dogma Nº 3: Polipharmacy is more common in PWHIV.

Morillo-Verdugo R nferm Infecc Microbiol Clin (Engl Ed). 2022;  Edelman EJ. Drugs Aging. 2013  
Bastida C. Farm Hosp. 2017; Contreras-Macías E. Enferm Infecc Microbiol Clin (Engl Ed). 2023

-Lower adherence.
-More adverse events, 

hospitalizations, geriàtric 
syndroms, mortality.

-Potential drug-drug interactions.



To deprescribe or to overprescribe?



What is the most critical 
concern?



Vigilancia epidemiológica de VIH y SIDA en España 2023 (Actualización junio 2024)





Muchas gracias.

Sean eternos los 
derechos que 
supimos conseguir.
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