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The graying of the HIV epidemic

Mortality hazard ratio decreased 
over time.

The expected age at death of a 20-
year-old patient starting ART during 
2008–10 was 78·0 years (77·7–78·3).

Lancet HIV. 2017 Aug;4(8):e349-56

Consequences?

Smit M et al. Lancet Infect Dis 2015;15: 810–18
Smit M et al. PLoS ONE 12(10): e0186638.

Dutch Athena Cohort Italian ICONA Cohort USA insurance claims data

Predicted burden of non-communicable 

disease among PLWH

Dutch Athena Cohort Italian ICONA Cohort USA insurance claims data

Smit M et al. Lancet Infect Dis 2015;15: 810–18
Smit M et al. PLoS ONE 12(10): e0186638.

Care dependency

Miller SC et al. J Am Geriatr Soc 00:1-8, 2019

9,245,009 nursing home residents in 14 states in USA
71% increase in prevalence of HIV in nursing home residents

Percentage contribution of HIV and NCD treatment costs to overall 
costs of care of HIV-positive patients on antiretroviral therapy in 2015 
and 2035 in A. Italy and B. the USA

Smit M et al. PLoS ONE 12(10): e0186638
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Is HIV associated with accelerated or 

accentuated aging?

Sabin CA & Reiss P. AIDS 2017, 31 (Suppl 2):S121–S128

Is HIV associated with accelerated or 

accentuated aging?

Pathai S et al. J Gerontol A Biol Sci Med Sci 2014 July;69(7):833–842. 

Accentuated aging Accelerated and accentuated aging

Clinical Infectious Diseases 2011;53(11):1120–6

Do PLWH develop age-related diseases at an 

earlier age?
Do PLWH develop age-related diseases at an 

earlier age?

Althoff KN et al. Clin Infect Dis. 2015;60(4):627–38

Immunosenescence in aging

Goronzy JJ et al. The Journal of Immunology, 2015, 194: 4073–4080

Immunosenescence in HIV

Desai S et al. Curr HIV/AIDS Rep (2010) 7:4–10
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Tassiopoulos K et al. J Infect Dis. 2012;205:1730–8 Gueler A et al. AIDS 2017, 31:427–436

Life expectancy at age 20 years

The fourth 90 Healthy aging 

Healthy ageing is not merely the lack of diseases, but 

developing and maintaining the intrinsic capacity and 

functional ability that enables well-being. “Intrinsic capacity” 

is the combination of the individual’s physical, mental and 

psychological capacities, while “functional ability” is the 

combination and interaction of intrinsic capacity with the 

environment a person inhabits

World Health Organization. Integrated Care for Older People: Guidelines on Community-Level 
Interventions to Manage Declines in Intrinsic Capacity. Geneva: WHO, 2017

Healthy aging

Prevent/Manage 
common 

declines in 
capacity and 

functioning in 
older age

Mobility

Nutrition

Vision and 
hearing

Cognition 
and mood

Geriatric 
syndromes

World Health Organization. Integrated Care for Older People: Guidelines on Community-Level 
Interventions to Manage Declines in Intrinsic Capacity. Geneva: WHO, 2017

Geriatric syndromes in PLWH

Rajasuriar R et al. AIDS 2017, 31:1393–1403
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Multimorbiditiy

Presence of two or more comorbidities

Guaraldi G et al. Curr Opin HIV AIDS 2014;9(4):386-97

Cardiovascular disease

Diabetes mellitus

Hypertension

Chronic obstructive pulmonary disease

Cirrhosis

Anemia

Obesity

Chronic kidney disease

Osteopenia/Osteoporosis

Clinical Infectious Diseases 2011;53(11):1120–6

Age-related comorbidities
HIV+ HIV-

Chronic disease clustering in PLWH

Kim DJ et al. J Acquir Immune Defic Syndr 2012;61:600–605

Polypharmacy

0–1 (very dark grey), 2–4 (light grey), 5–9 (darker grey), or 10 or more (black) non-antiretroviral drugs

• Use of ≥5 concomitant (non-ARV) medications
• More common in PLWH

Rasmussen LD et al. Infectious Diseases. 2017:49(1); 42-54

Co-medications in PLWH

Smit M et al. Lancet Infect Dis 2015;15: 810–18

Polypharmacy and adverse outcomes 

Justice AC et al. AIDS 2018, 32:739–749
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Pharmacokinetics of ARVs at older age

Elliot ER et al. Clin Infect Dis. 2019;68(1):87–95

Differences in age 
categories 16–34, 35–50 
and >50 years: P=0.13

Correlation coefficient 0.04, 
P=0.033

Non-ARV drug classes with potential different 

pharmacodynamics response elderly PLWH 

Drug class Pharmacodynamic issues Recommendations

Anti-hypertensives Orthostatic hypotension Start with lower dose and titrate

Beta-blockers Beta-receptor function May require higher dose

Diuretics Sensitivity to drug effect Monitor BP / electrolytes

Benzodiazepines
Sensitivity (sedation at lower doses and 
lower concentrations, postural sway)

Use at lowest dose and for a 
short duration

Opioids Sensitivity (risk of respiratory depression)
Use with caution at the lowest 
efficient dose

Anticholinergic
drugs

Sensitivity (anticholinergic adverse 
reactions: constipation, dry mouth, 
urinary incontinence, delirium)

Avoid

Vitamin K
antagonists

Effect (inhibition of  synthesis of vitamin K 
dependent clotting factors)

Start with lower dose and adjust 
dose based on INR

Marzolini C et al. Expert Rev Clin Pharmacol. 2019 Jun 3

“Prescribing cascade” in elderly individuals

Marzolini C et al. Expert Rev Clin Pharmacol. 2019 Jun 3

Frailty

• A distinct clinical syndrome

• Characterized by diminished strength, endurance, and 

physiologic function 

• Increases an individual’s vulnerability for developing 

increased dependency and death

Frailty phenotype

Fried LP et al. J Gerontol 2001

Frailty index

Rockwood K et al. J Gerontol 2007
Yeoh HL et al. Antiviral Therapy 2018
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Prevalence of frailty and pre-frailty

Kelly SG et al. Clin Infect Dis. 2019
Yeoh HL et al. Antiviral Therapy 2018

Blanco JR et al. PLoS ONE 2019;14(5):e0215764 

Factors associated with frailty

Morgello S et al. AIDS 2019
Yeoh HL et al. Antiviral Therapy 2018

Blanco JR et al. PLoS ONE 2019;14(5):e0215764. 

Demographics Age

Female (menopause)

Comorbidities Diabetes

Depression

Cognitive impairment

HIV-related History of AIDS

Pre-1996 ART

Inflammation C reactive protein

Frailty associated with poorer outcomes 

and quality of life

Yeoh HL et al. Antiviral Therapy 2018

Clinical implications of frailty
An increase in frailty from baseline to week 48 was significantly associated 
with mortality (IRR, 3.78 [1.52–9.39]; P = .004)

Kelly SG et al. Clin Infect Dis. 2019

Sarcopenia

Chen LK et al. JAMDA 15 (2014) 95e101

Measurement of muscle mass

Chen LK et al. JAMDA 15 (2014) 95e101
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Prevalence of sarcopenia in PLWH

Echeverría P et al. BioMed Research International 2018:5074923
Hawkins KL et al. AIDS. 2018 Jun 19;32(10):1257-1266

Mialich MS et al. J Clin Densitom. 2017 Jan - Mar;20(1):73-81

Muscle mass and strength in 

PLWH in Hong Kong
136 PLWH aged 50 years or above

PLoS ONE 2017: 12(1); e0169184.

Sarcopenia in PLWH is associated 

with:
• Age

• Female

• Obesity

• Osteoporosis

• Lipodsytrophy

• Duration on D-drugs

• Nadir CD4 

• Frailty
Echeverría P et al. BioMed Research International 2018:5074923

Hawkins KL et al. AIDS. 2018 Jun 19;32(10):1257-1266
Mialich MS et al. J Clin Densitom. 2017 Jan - Mar;20(1):73-81

Abdul Aziz et al. AIDS 2018, 32:1025–1034

Poor health outcomes associated 

with sarcopenia

Abdul Aziz et al. AIDS 2018, 32:1025–1034

Impact of HIV and aging on 

functioning / disability

Graf C . AJN April 2008 Vol. 108, No. 4
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Morgan EE et al. J Acquir Immune Defic Syndr 2012;61:341–348
Hawkins KL et al. AIDS. 2017 June 01; 31(Suppl 2): S137–S146

Disability in PLWH:
• older age
• low CD4 cell count
• Depression
• low physical activity
• neurocognitive decline

Variables Results

Number 52

Male 46 (88.5%)

Age, years (median, IQR) 61.5 (56 - 65)

Chinese 52 (100%)

Multi-morbidity (presence of ≥2 comorbidities) 23 (45.1%)

Polypharmacy (≥5 medications) 21 (40.4%)

Depression (CESD ≥16) 18 (36.0%)

Fried phenotype

Robust 6 (11.8%)

Pre-frail 39 (76.5%)

Frail 6 (11.8%)

Frailty index 0.31 ± 0.088

Variables β p

Frailty index -61.91 0.005

Diabetes -8.00 0.036

Depression -8.66 0.030

Multivariable linear regression 
model showing variables 
associated with QOL

HIV and Aging Workshop, NY 2018

Comprehensive geriatric assessment

British Geriatrics Society AIDS. 2018 Oct 23;32(16):2317-2326

Adults age 50-75

HIV+ (N=32)

HIV- (N=37)

Moderate-intensity 
aerobic and resistance 
exercise for 12 weeks

High-intensity exercise 
for 12 weeks

Moderate-intensity 
exercise for 12 weeks

AIDS. 2018 Oct 23;32(16):2317-2326

Research gaps

• The burden and impact on health in the aging PLWH started 

on contemporary regimens

• Pathogenesis of accelerated / accentuated aging in PLWH

– Implications on monitoring and therapeutics

• Most effective/efficient strategies to monitor the aging process 

in the clinic

• Interventions to prevent and manage geriatric syndromes and 

prevent disability
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