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Why do we age? 
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Chronological Age ≠ Biological Age
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Unfortunately, We are Not Immortal…
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But How Do We Want to Age?
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Quality of Life/
Physical & 
Cognitive  
Function

Age 50 100

The Ideal Life:  Quality x Time
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Quality of Life/
Physical & 
Cognitive 
Function

Age 50 100

Decline in Function May Not Be 
Gradual

Heart Attack

Heart Failure

Hip Fracture

Stroke



Slide 11Prevention 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



Slide 12A look in the future: Projected Ages of Persons with HIV in the 
Netherlands

Smit, Lancet Inf Diseases, 2015
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Schouten, IAS, 2012
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Slide 15Multimorbidity will increase markedly in 
PLWH over the next 10 years

Kasaie , CROI 2021, Abstract 102
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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



Slide 17

Cardiovascular Disease at CROI 2022
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Myocardial Infarction in People With and 
Without HIV 

• Kaiser 
Permanente/Partners

• 3:1 matching KP; 4;1 
Partners

• Two Periods: 2005-9; 
2010-17

• Validated/Adjudicated 
Events

Silverberg, CROI, 2022
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Myocardial Infarction in People With and 
Without HIV 

Silverberg, CROI, 2022
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Silverberg, CROI, 2022



Slide 21Inflammation 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



Slide 23Microbial 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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Vascular Inflammation in HIV

Toribio, CROI, 2022
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Arterial Inflammation was related to:
- Non-calcified aortic plaque volume
- Markers of Systemic Inflammation
- Activated Monocytes
- Lower CD4/CD8 ratio
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Inflammatory clusters are associated with CVD in People with 
HIV on effective treatment

• 277 PWH
• 27 markers 

measured
• -Used Principal 

Components 
Analysis to split 
sample into 3 
clusters Cluster 2:  Higher vascular and innate inflammation

Cluster 3: Higher T-cell activation/proliferation, 
Microbial Translocation

McGettrick, CROI, 2022
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Inflammatory clusters are associated with CVD in People with 
HIV on effective treatment

McGettrick, CROI, 2022

• Multimorbidity: 2 or 
More of 10 
conditions

• CVD: MI, Angina, 
Stroke, PVD



Slide 29

Lo, CROI, 2022
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Lo, CROI, 2022
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Lo, CROI, 2022
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9/17 in teduglutide arm
were analyzed. 
4 discontinued intervention
because of adverse effects
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Also:
Decrease in activated monocytes
Decrease in activated CD8+ cells
Trends towards increase in intestinal TH17 cells
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Alba, CROI, 2022
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Quality of Life/
Physical & 
Cognitive  
Function

Age 50 100

Physical function generally 
declines over time 
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Physical function impairment is common among 
PLWH around the globe: REPRIEVE Study

Erlandson, CROI, 2022



Slide 39



Slide 40
Frailty: A Brief Overview

Fried LP, et al. 2005

§ Weight loss

§ Weakness

§ Exhaustion

§ Slowness

§ ↓ Physical Activity



Slide 41HIV+ Men Are More Frail At a Younger 
Age vs HIV- Men: MACS

Althoff, J of Gerontology, 2013



Slide 42The FUNCFRAIL Score to discriminate 
Frailty in Older Adults with HIV

Range: 0-11
AUC 0.78 (0.71-0.85)

Sanchez-Conde, CROI, 2022
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Anticholinergic Medications Associated 
with Falls and Frailty in PLWH:POPPY

Doctor, CROI, 2022
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Slide 46Sleep and Frailty Among Men with and 
Without HIV

Masters, CROI, 2022
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Poor sleep in women with HIV association 
with activation of key inflammatory pathway

Rogando, CROI, 2022
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Westbrook, JCI, 2022
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Quality of Life/
Physical & 
Cognitive  
Function

Age 50 100

Cognitive function generally 
declines over time 
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A novel comorbidity index predicts 12 y 
cognitive change in people with chronic HIV
• Depression
• COPD
• Hypertension

• Performed 
better than:
– Charlson
– VACS 
– Framingham

Ellis, CROI, 2022
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Associations Between Plasma Biomarkers 
and Neurocognition in ART-Treated PWH

Kalayjian, CROI, 2022
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Quality of Life/
Physical & 
Cognitive 
Function

Age 50 100

Decline in Function May Not Be 
Gradual

Heart Attack

Heart Failure

Hip Fracture

Stroke
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53

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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ANCHOR Study: Treatment of Anal High-
Grade Lesions to Prevent Anal Cancer
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ANCHOR Study: Treatment of Anal High-
Grade Lesions to Prevent Anal Cancer

57% 
reduction
in 
incident 
anal
cancer
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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
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Dr Dieffenbach:  “The care of people living with HIV has NOT
kept up with the reality of this aging population”
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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


