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The Ideal Life:  Quality x Time
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Quality of Life/
Physical & 
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Physical & cognitive function 
generally declines over time 
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Decline in Function May Not Be 
Gradual

Heart Attack

Heart Failure
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Stroke



Slide 6Prevention 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
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Schouten, IAS, 2012
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Slide 9Multimorbidity will increase markedly in 
PLWH over the next 10 years

Kasaie , CROI 2021, Abstract 102
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Inflammation and Immune Dysfunction: A 
Central Mechanism for Aging

• Diabetes Mellitus
• Heart Disease
• Cancer
• Cognitive Problems
• Osteoporosis
• Frailty

Aging Inflammation
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Aging & HIV: The Inflammation 
Double Whammy

• Diabetes Mellitus
• Heart Disease
• Cancer
• Cognitive Problems
• Osteoporosis
• Frailty

Aging

Inflammation

HIV
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Myocardial Infarction in People with 
and Without HIV: MGH Study

■ HIV-infected
HIV-negative

Triant, JCEM, 2007

Overall RR 1.8 (1.5-2.0), p<0.001*

*adjusted for age, gender, race, HTN, DM, dyslipidemia
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Cardiovascular Disease at CROI 2023
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Risk Factors for Stroke in the CNICS Population 

Chow, 183
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Stroke More Common in Women than Men 
at Younger Ages

Chow, 183

Detectable HIV viral load is a risk factor for stroke 
in women but not men
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Two types of heart attack: 
1) Type 1: Plaque in wall of 

artery ruptures
2) Type 2: Demand for 

oxygen not met
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Depression is related to Type 1 MI in PWH

Hyle, CROI 2023, #145
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Anxiety is related to Type 2 MI in PWH
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Are integrase inhibitors associated with 
heart attack?: RESPOND Study

Neesgaard, Lancet HIV, 2022
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ART-initiation with integrase inhibitors not 
associated with CVD events in Swiss Cohort 

67443588

Surial, 149
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Cancer at CROI 2023
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New Cancers in Medicare Recipients by 
HIV Serostatus: 2001-2015

AIDS-defining cancers: 
Kaposi’s sarcoma, cervical, 
and non-Hodgkin’s lymphoma

Non-AIDS-defining cancers: 
breast, colon, head/neck, 
kidney, larynx, leukemia, liver, 
lung, oropharynx, pancreatic, 
prostate, anal, Hodgkin’s 
lymphoma

Rudolph, 155

HIV+: 181, 030
HIV-: 43.9 M
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Cancer Incidence by Age: Men

All Prostate Lung

Head & Neck Liver Colon
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Cancer Incidence by Age: Women

All Breast Lung

Leukemia Colon Non-Hodgkins
lymphoma
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Cancer Mortality Higher in PWH Compared 
to General Spanish Population

Rava, 871

Factors associated with cancer mortality in PWH:
Smoking
Viral Hepatitis
Lower CD4 cell count
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Increasing Prevalence of Obesity in US 



Slide 27

Central fat increases with ART initiation are 
greater than expected 

Grant, AIDS, 2016
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Weight Gain is Greater with INSTI in NA-ACCORD

INSTI

PI

NNRTI

Lake, 20th IWCADRH, 2018
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Switching to INSTI: HAILO Study

Lake, CID, 2020
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Does switching off of integrase inhibitors 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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Gaggini M, et al. Horm Mol Biol Clin Investig 2015;22:7–18

What is Ectopic Fat? 
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Increase in Liver Fat after switch to INSTIs

Lahiri, 610



Slide 36Women had lower prevalence of fatty liver, but a 
greater progression to fibrosis

Kablawi, 611
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Inflammation in fat surrounding coronary 
arteries associated with coronary plaque

Foldyna, 649
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Fat within the muscle associated with 
coronary artery disease: REPRIEVE

Erlandson, 648
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Quality of Life/
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Cognitive 
Function
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Decline in Function May Not Be 
Gradual

Heart Attack

Heart Failure

Hip Fracture

Stroke
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40

Condition Tests Frequency
Diabetes Fasting Glucose

Hgb A1C
Yearly

High Cholesterol Lipid Panel Yearly

High Blood Pressure BP Measurement At least Yearly

Kidney Disease Serum Creatinine
Urine protein test

Every 6-12 months

Osteoporosis DXA Scan Age 50+

Anal/Cervical Cancer Pap test Yearly

Lung Cancer CT (if smoker) debated

Liver Cancer Ultrasound
(if HBV or HCV+)

Yearly

Breast Cancer Mammogram Yearly

Colon Cancer Colonoscopy Every 5 years 

Prostate Cancer PSA debated
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Quality of Life/
Physical & 
Cognitive  
Function

Age 50 100

Physical function generally 
declines over time 
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Frailty: A Brief Overview

Fried LP, et al. 2005

§ Weight loss

§ Weakness

§ Exhaustion

§ Slowness

§ ↓ Physical Activity



Slide 43HIV+ Men Are More Frail At a Younger 
Age vs HIV- Men: MACS

Althoff, J of Gerontology, 2013
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Frailty more common PWH compared to 
Pw/oH: Thai HIV-NAT 

9%

3.10%
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Frailty by HIV Serostatus

Su Lwin, 696
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Lower trunk muscle area associated with 
lower grip strength 

Erlandson, 648
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Sarcopenia more common in PWH vs 
Pw/oH: Thai HIV-NAT
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3.1%
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Sarcopenia: low grip strength, low walk speed, and low muscle mass
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Factors associated with falls in CNICS 

• Neuropathy
• Cognitive 

Problems
• Dizziness
• Depression
• Frailty
• Diabetes
• Low QOL
• ED visits

Ruderman, 699
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Among people over 65, falls more common 
in PWH: GEPPO Cohort 
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Series 1

Foca, 700
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12 week exercise program can reverse 

frailty
• 51 participants (31 HIV+, 20 HIV)

• Median age 57 (53-63) years

• 25% women.

• Personalized multicomponent 

exercise program (resistance, 

endurance, balance, and flexibility 

training)

• Also, improvements in quality of 

life

• Intervention worked regardless of 

HIV status

Branas, 701



Slide 50

Quality of Life/
Physical & 
Cognitive  
Function

Age 50 100

Cognitive function generally 
declines over time 
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Brain-age gap greater in PWH vs Pw/oH
• Brain-age gap related to:

– CVD risk
– HCV
– Detectable VL
– Early life stress
– Socioeconomic 

challenges
• Brain regions were 

affected differently in 
those with and without 
HIV

Petersen 186
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Aging & HIV: The Inflammation 
Double Whammy

• Diabetes Mellitus
• Heart Disease
• Cancer
• Cognitive Problems
• Osteoporosis
• Frailty

Aging

Inflammation

HIV



Slide 53Microbial translocation, HIV persistence and 
coinfections cause persistent innate immune activation 

Inflammation

Immune 
Senescence

Immune Activation

Metabolic 
Dysregulation

Microbial 
Translocation

HIV persistence

Co-Infections
Poor pathogen control

Hui Ling Yeoh, 
Burnet, 2016

Metabolic
Dysregulation

Courtesy of Suzanne Crowe
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Viral hepatitis increases risk of kidney 
failure 

• n=690,873
• 5552 ESRD, 

49753 deaths over 
6.3 years

• Results even 
stronger in those 
with diabetes or 
hypertension

Jeong, 620 
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Antibody titer for CMV associated with 
poorer physical function in REPRIEVE

Erlandson, 697
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Serious Non-AIDS Events associated with 
low level viremia

Ganesan, 689
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How to Beat Inflammation: A Patient’s Guide

• Continue your HIV medications. Stay undetectable

• Stop smoking

• Maintain normal weight

• If overweight, lose at least 5-10% of body weight

• Exercise

• Have a healthy diet

• Cut down on alcohol, avoid drugs

• Get your hepatitis C cured

• Maintain dental health

• Practice good sleep hygiene
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FRAILTY

PHYSICAL

SOCIAL

EMOTIONAL

SENSORY

COGNITIVE

Thurn & Gustafson, Current HIV/AIDS Reports, 2017.

The Faces of Frailty
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Treating the Whole Patient
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Major Challenges for Aging PLWH 
• Multimorbidity:  What is the best model for care? 
• Access to Geriatric Care
• Health care navigation
• Access to mental health services
• Access to social services
• Prevention of disability
• Bias in long term care
• Health disparities by race/sexual minority
• Relative lack of data in women
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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


