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Slide 4

Quality of Life/
Physical & 
Cognitive  
Function

Age 50 100

Physical & cognitive function 
generally declines over time 
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Decline in Function May Not Be 
Gradual
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• Good screening tests are available for comorbid 
conditions

• Many behavioral factors contribute to comorbid 
conditions and can be modified

• Early treatment is important 
• Good treatments exist that can decrease the risk of 

events (cardiovascular disease, fracture)
• Preventing complications can alter the aging process



Slide 7Prevention of Comorbid Events is Essential 
and Achievable

• Good screening tests are available for comorbid 
conditions

• Many behavioral factors contribute to comorbid 
conditions and can be modified

• Early treatment is important 
• Good treatments exist that can decrease the risk of 

events (cardiovascular disease, fracture)
• Preventing complications can alter the aging process

Diet
Physical Activity



Slide 8Prevention of Comorbid Events is Essential 
and Achievable

• Good screening tests are available for comorbid 
conditions

• Many behavioral factors contribute to comorbid 
conditions and can be modified

• Early treatment is important 
• Good treatments exist that can decrease the risk of 

events (cardiovascular disease, fracture)
• Preventing complications can alter the aging process

Excess Adiposity



Slide 9

Obesity and Aging Related Diseases
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Increasing Prevalence of Obesity in US 
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Obesity Prevalence is Lower Among 
Older Adults, But Has Increased Over Time

NHANES Survey 2007–2010

https://www.cdc.gov/nchs
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Longitudinal Changes in BMI in 
General Population: Sweden

Dahl AK, et al. Int J Obes (Lond) 2014;38:1133–41
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Limitations of BMI as Risk Predictor: 
J-Shape Relationship with Mortality

Bhaskaran, Lancet Diab Endo, 2018
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Weight  vs Body Composition
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CT-measured Body Composition with Age

Magudia, Radiology, 2020Women, n=4971; Men, n=3963
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Magudia, AJR, 2023
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BMI did not predict MI or stroke
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Lower body fat has a different function than 
central fat

Manolopoulos, Int J Obesity, 2010



Slide 20Opposite associations between visceral and 
subcutaneous thigh fat on fasting glucose: Health ABC 

Study

Snijder, Diabetologia, 2004
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Lower body fat is protective for CV risk 
factors

Yang, BMC Public Health, 2021



Slide 22Frailty: A Brief Overview

[1] Fried LP, et al. 2005

§ Weight loss

§ Weakness

§ Exhaustion

§ Slowness

§ ↓ Physical Activity
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Higher BMI is associated with a higher 
prevalence of pre-frailty/frailty:WHAS

Blaum, JAGS, 2005



Slide 24

Adiposity is associated with cognitive 
dysfunction
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Summary in General Population

• Weight increases with age and then levels out 
• Central adiposity increases with age which is associated 

with negative health outcomes
• Subcutaneous fat decreases with age, which is also 

associated with negative health outcomes
• In addition to cardiometabolic risk, excess adiposity is 

associated with declines in physical and cognitive function
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Changes in BMI with Age: 
MACS and WIHS

Erlandson, Medicine, 2016
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Erlandson KM, et al. Medicine (Baltimore) 2016;95:e5399

Waist Circumference Hip Circumference

Waist & Hip Circumference Changes 
in MACS/WIHS: 1999–2004
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Legacy Effects of Previous ART: Thigh SAT 
in the MACS CVD Substudy 2010-2012

Palella, OFID, 2016 n=940
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Lipoatrophic Fat is Sick Fat
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SAT and Coronary Plaque: Effects May Go in 
Opposite Directions in People With and Without HIV
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VAT in the MACS CVD Substudy 2010-
2012

Palella, OFID, 2016 n=940
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Palella Jr FJ, et al. Open Forum Infect Dis 2016;3:ofw098

Associations With Adiposity Can be HIV Specific: VAT and the 
Presence of Non-calcified Plaque in the MACS CVD Substudy
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• Dyslipidemia (Wohl, JAIDS, 2008)

• NAFLD (Hadigan, JAIDS, 2007)

• Cognitive Impairment (Sattler, JAIDS, 2015)

• Non-calcified Coronary Plaque (Palella, OFID, 2016)

• ↓ Health-related QOL (Erlandson, PlosOne, 2015)

• Frailty (Hawkins, AIDS, 2018)

• Mortality (Scherzer, AIDS, 2011)

Increase in Central Fat:
Associations in PLWH
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Central Adiposity and Sarcopenia, not BMI, 
Associated with Frailty in MACS

Hawkins, AIDS, 2019
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MLWH with a BMI < 25 kg/m2 may not be normal metabolically: 
Prevalence of Metabolic Health in MACS CVD2

Lake , AIDS, 2018
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Among men with BMI< 25, fat distribution differs by 
HIV serostatus in metabolically healthy vs unhealthy

Men without HIV
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Factors Associated with Metabolic Health 
among MLWH
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Obesity is a better predictor of cognitive 
decline in HIV-uninfected men vs MLWH

Rubin, Neurology, 2019
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Waist circumference is a better predictor of cognitive 
decline in HIV-uninfected men vs MLWH

Rubin, Neurology, 2019
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Gaggini M, et al. Horm Mol Biol Clin Investig 2015;22:7–18

Adiposity and Ectopic Fat
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40-year-old 70-year-old sarcopenic

Age is Associated With Lower 
Muscle Mass and Quality
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Muscle Quality: Effect of HIV-status 
and Age

Natsag J, et al. PLoS One 2017;12:e1069194
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Associations Between Muscle Density 
and HIV Vary by Sex and Muscle Group

Erlandson KM, et al. J Frailty Aging 2022;11:309–17
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Muscle mass increases with ART initiation, 
but becomes more fatty

Erlandson, AIDS, 2017
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Gaggini M, et al. Horm Mol Biol Clin Investig 2015;22:7–18

Adiposity and Ectopic Fat
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Epicardial Adipose Tissue on CT Scan

• EAT is greater in HIV+ vs HIV- in MACS (Brener, AIDS, 2015)
• EAT predicts CVD event in HIV (Raggi, J of Cardiovascular CT, 2015) 
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Inflammation in fat surrounding coronary 
arteries associated with coronary plaque

Foldyna, 649
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Older PLWH gain more weight with ART 
initiation 

Sax, CID, 2020
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Older PLWH gain more weight switching to 
InSTI

Lake, CID, 2020
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Lifestyle Changes as the Cornerstone of 
Treatment
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Exercise decreases VAT in PWH

Jankowski, JAIDS, 2021
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Exercise improves physical function in PWH

Erlandson, AIDS, 2018
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Does switching off TAF and/or InSTI
decrease weight? 
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Does switching off of TAF and BIC to CAB/RPV 
decrease weight? 

SOLAR: 
• PWH on F/TAF/BIC 

randomized 2:1 to CAB LA or 
stay on F/TAF/BIC  over 12M. 

• Median age 37, 88% men,  
60% overweight or obese.  
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Switching off TAF to TDF decreases weight in 
women: CHARACTERISE

Bosch, 671
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Switching from F/TAF/BIC to DTG/3TC

Degroote, CROI 2023, 672
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Switching off of TAF, INSTIs, or Both in PWH 
with >7% weight gain: ATHENA Cohort 

TAF INSTI TAF/INSTI

Verburgh, 673
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Shared Mechanisms of Obesity and Aging 
in the Pathogenesis of Comorbid Disease

Tam, Obesity Reviews, 2019
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Model Pathway for Frailty

Dent, Lancet, 2019

Inflammatory Diseases
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Primary Prevention (Low Cost, Low Toxicity): Nutrition, Exercise, 
Decrease Harmful Behaviors,  Screen and Control Comorbid Diseases

Secondary Prevention:  Important, but More Expensive and Less 
Effective
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Quality of Life/
Physical & 
Cognitive  
Function

Age 50 100

Physical & cognitive function 
generally declines over time 
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Quality of Life/
Physical & 
Cognitive 
Function

Age 50 100

Bending the Curve Upwards is the Essential 
Goal of Healthy Aging
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• Obesity is increasing in prevalence in older adults and is associated with 
multiple aging-related outcomes (DM, CVD, Cognitive Dysfunction, Frailty). 

• Distribution of fat is important in understanding downstream outcomes
• Ectopic fat (e.g. muscle, heart) may be a major driver of 

obesity-related outcomes
• Associations may differ by HIV and sex
• PLWH may have additional risk factors that amplify clinical consequences of 

adiposity (eg specific ART)
• Switching off of TAF or INSTI may decrease weight, but more data are needed
• Attention to diet and physical activity are critical tools to decrease adiposity

Conclusions



Update on IAS-Durban: Focus on ART

Thank You for Your Attendance!

Please visit us at:
www.prn.org


