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Quality of Life/
Physical & 
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Age 50 100

The Ideal Life:  Quality x Time
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Quality of Life/
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Physical & cognitive function generally 
declines over time 
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How can we bend the aging curve upward?  
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Why do we age? 

• Chronologic Age= number of candles on a birthday cake
• Biologic Age= wear and tear on organs/Age we look and 

feel
• Chronological Age ≠ Biological Age
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Why do we age? 

• Chronologic Age= number of candles on a birthday cake 
Biologic Age= wear and tear on organs/Age we look and 
feel



Slide 7

Biologic vs Chronologic  Age
John Turner - weightlifter

Age 63

How old is he? 

A.33
B.43
C.53
D.63
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Aging & HIV: What do we know?

• People living with HIV are getting older
• Many aging-related diseases are more common in 

populations with HIV compared to populations without HIV



Slide 9Prevalence of Essentially 
all Comorbidities is 

Greater among People 
with HIV compared to 

without HIV

Prevalence
Yu, et al. AIDS 2021
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Rodés et al. eBioMedicine 2022

Does HIV Accelerate Aging:  Disconnect Between 
the Biologic and Chronologic Age

Driven by 
inflammation, low 

level viremia, 
immune activation, 

dysbiosis, 
co-infection? 



Slide 11The Legacy Effects of HIV and Antiretroviral 
Therapy

1980 1990 2000 2010

Erlandson et al. AIDS 2016; 
The Globe; Nature Reviews

Era of Combination 
Antiretroviral Therapy

AZT 
approved

First US 
AIDS 
cases

• Profound immune 
suppression, high 
viral load 

• ART toxicity
• Low-level 

inflammation
• Obesity 2023

Widely available ART, started 
regardless of CD4 count 

Will we see the same impact of HIV on aging in 10 years, or globally? 
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HIV Medications & Comorbidities
Current Effects
• TDF (eg Truvada, Atripla) à

Bone and Kidney
• Protease Inhibitorsà

Cholesterol
• Integrase Inhibitorsà weight 

gain, ? Diabetes, ? Heart 
disease

Legacy Effects
• Past use of stavudine (Zerit) 

can persist
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Aging and HIV: A Double Whammy of Inflammation

• Diabetes Mellitus
• Cardiovascular 

Disease
• Cancer
• Kidney Problems
• Cognitive Problems
• Osteoporosis
• Low Testosterone

Aging

HIV

Inflammation
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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

Decline in Function May Not Be Gradual

Heart Attack

Heart Failure

Hip Fracture

Stroke
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Prevention 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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Following evidence-based guidelines is the 
best place to start
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https://grants.nih.gov/funding/find-a-fit-for-your-research/highlighted-topics/20

Implementation science (IS):  study of methods to promote the adoption 
and integration of evidence-based practices and interventions into 
routine health care and public health settings to improve our impact on 
population health.

https://cancercontrol.cancer.gov/is/about
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Comorbidities & HIV: Optimizing a Healthy Lifestyle
Condition Goal Clinical Screening

Tobacco Smoking cessation Every visit

Excessive Alcohol Use Decrease alcohol intake AUDIT*

Substance Use Disorders Effective SUD treatment Drug Abuse Screening Test

Sleep Disturbances Adequate restorative sleep On review of systems

Overweight/Obesity Maintain healthy weight Weight at every visit; 
Monitoring and counseling 
on diet and exercise

*Alcohol Use Disorders Identification Test
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Condition Test Frequency
Diabetes Fasting Glucose Yearly
High Cholesterol Lipid Panel Yearly
High Blood Pressure BP At least yearly
Kidney Disease Creatinine blood test, urine test

for protein
Every 6-12 months

Osteoporosis DXA Scan Age 50+
Fatty Liver Disease AST, ALT, Platelets Yearly
Anal/Cervical Cancer Pap test Yearly
Liver cancer Ultrasound (if HCV+, chronic 

HBV)
Every 6 months

Lung Cancer CT (if a smoker)
Breast Cancer Mammogram Yearly
Colon Cancer Colonoscopy Every 5 years
Prostate Cancer PSA in those 50-69 y
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Get Screened. Get Treated: 
Four Common Comorbidities in HIV

• Osteoporosis
• Cardiovascular Disease
• Diabetes
• Metabolic Dysfunction Associated Fatty 
Liver Disease (MASLD)
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How to prevent fractures
• Optimize a Healthy Lifestyle: Weight bearing exercise
• Get a DXA scan

– Men with HIV > 50; Post-menopausal with HIV (earlier than 
general population)

• If indicated, get on osteoporosis medications
• Prevent falls

– Most fractures happen when people fall
– If at risk for falls, get physical therapy for strength and balance 

training
§ At risk for falls: previous falls, worried about falling, medications related 

to falls, nerve problems in feet
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These Screenings are Under-Used in Many 
HIV Clinics: Ask your provider!
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• Optimize a Healthy Lifestyle
• Get screened for cardiovascular risk factors

– Blood pressure
– Lipid Panel
– Blood Sugar
– Kidney Function

• Know what your 10-year risk is for having a heart attack 
or stroke or heart failure  
(https://professional.heart.org/en/guidelines-and-
statements/prevent-calculator)

• Get on a statin if living with HIV and between 40-75 y 
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23 – 26 July · Brisbane and virtual ias2023.org

REPRIEVE: Statins prevent cardiovascular events in PWH with 
low/moderate CVD risk

-35% vs Placebo -21% vs Placebo

MACE: Major adverse cardiovascular event

Grinspoon, NEJM, 2023
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How to prevent and optimally treat diabetes 

• Optimize a Healthy Lifestyle:  Weight loss is key
• If you don’t have diabetes, get screened with a fasting 

glucose yearly
• If you do have diabetes,

– Keep blood sugars under control (Know your A1c!)
– Get on diabetes medications that prevent comorbid events 
– Get screened for kidney disease, eye disease, neuropathy
– Manage cardiovascular risk factors



Slide 28What’s first line therapy for DM?
It depends…
• High risk of heart 

attack/strokeà GLP-
1 RA

• Heart failureà
SGLT2i (GLP1 RA)

• Kidney diseaseà
SGLT2i (GLP1 RA)

28ADA, Standard of Medical Care in Diabetes, 2026
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https://www.aace.com/disease-and-conditions/masldmash/aace-patient-guide-masld-mash



Slide 30Screening for
Metabolic Dysfunction 

Associated Liver Disease 
• FIB-4

– Age
– AST
– ALT
– Platelets

• Second screen:
– Vibration controlled transient 

elastography (eg FibroScan)
– Measure of liver stiffness

Rinella, Hepatology, 2023
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Comorbidities & HIV: Other Critical Screenings
Condition Goal Clinical Screening

Dental/Gum Disease Healthy oral hygiene Yearly

Depression Behavioral/pharmacologic 
intervention +/- referral

Yearly (PHQ-2 or PHQ-9)

Anxiety Behavioral/pharmacologic 
intervention +/- referral

Yearly (GAD-2)
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Comorbidities & HIV: Frailty and Cognitive Problems
Condition Goal Clinical Screening

Frailty * Prevention
Physical activity/ Nutrition/ 
Geriatrics Referral

Consider yearly in 50+ y; 
Frailty phenotype/Frailty 
Index

Cognitive Problems * Prevention 
-Referral to Neurology/ Memory 
Clinic if progressive, interfering 
with daily function, personality 
changes, other neuro

No specific screening 
recommendations on 
Primary Care guidelines for 
PWH
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Frailty is All the Rage! 

Dept Health Human Services Guidelines for ART now mention frailty
IDSA Primary Care Guidelines suggest annual screening for frailty

DHHS Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV; updated 9/12/2024
Horberg, et al. Clin Infect Dis 2024
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WHY Should We Measure Frailty? 

Frailty is associated with:
• Increased falls, fractures, lower quality of life, loneliness, 

dementia, disability, nursing home placement
• Increased health-care costs

Frailty can help us deliver patient-centered 
care
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What is Frailty?
• Phenotype:  

– Weakness
– Slowness
– Weight loss
– Fatigue
– Low activity

• Index: 
– Greater number of comorbidities

35
Oxford Dictionary; Fried LP, et al. J Gerontol Med Sci 2004; Rockwood J Gerontol Biol Sci Med Sci 2007

• Frailty = “the condition of 
being weak and delicate” 

• Vulnerable to stressors
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Impairment and Frailty Occur 

more Commonly among 
People with HIV

.9
5

1
1.

05
1.

1
1.

15
1.

2
U

su
al

 G
ai

t S
pe

ed
 (m

/s
)

40 50 60 70 80 90
Age (years)

95% CI HIV-
HIV+

Usual Gait Speed and Age by HIV-Status

Schrack J, et al. JAIDS 2015. Schrack, J et al. AIDS 2016; Kooij AIDS 2016

.9
5

1
1.

05
1.

1
1.

15
1.

2
U

su
al

 G
ai

t S
pe

ed
 (m

/s
)

40 50 60 70 80 90
Age (years)

95% CI HIV-
HIV+

Usual Gait Speed and Age by HIV-Status

.9
5

1
1.

05
1.

1
1.

15
1.

2
U

su
al

 G
ai

t S
pe

ed
 (m

/s
)

40 50 60 70 80 90
Age (years)

95% CI HIV-
HIV+

Usual Gait Speed and Age by HIV-Status

Gait Speed

Grip Strength



Slide 37

How Should We Screen for Frailty? 

EACS Guidelines 12.0

Many options! 
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What might be feasible in a busy HIV clinic?

Wanderer, et al.
Anesthesiology 2022GaitRate Gait Speed Assessment (<1 min)



Slide 39Increasing Concerns for Cognitive 
Impairments with Aging in PWH

• 5381 people with and 
119,022 without HIV in 
Kaiser

• 58% higher risk for 
dementia (by diagnosis 
code) in PWH, after 
adjusting for additional 
risk factors

Lam J, et al. AIDS 2021
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Impairments? 

• For providers:  Ask! 
– EACS 2025 Guidelines: 

• 1) Problems with memory loss?
• 2) Slower with reasoning/planning? 
• 3) Difficulties paying attention? 

– Mini-cog (3-word recall and clock draw)

• For patients: Tell! 
– Nearly 80% of patients don’t tell providers about symptoms

Hill, et al. BMC Geri 2023; 
www.dhs.Wisconsin.gov



Slide 41Prevention is Essential for both Frailty 
and Cognitive Impairment…. 

Can prevent 
nearly half of 

dementia if we 
intervene early 
on modifiable 

factors

S Mukerji CROI 2026
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Very Similar Guidelines for Frailty 

What is 
not on 

this list? 

Kim and Rockwood, NEJM 2024

START XX 
medication! 
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43
https://www.aspenhospital.org/healthy-journey/living-well-at-altitude-the-five-pillars-of-healthy-aging/
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Runner’s World, 2013
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Regular physical activity can prevent/slow decline. 
Exercise is the most consistent intervention to successfully improve 

function and decrease frailty.
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Multi-System Benefits of Exercise

Guan & Yan, Cell 2022
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22 – 26 July · Munich, Germany and virtual aids2024.org

People with HIV have Similar or Greater 
Improvements in Function with Exercise

70 people with and without HIV, ≥50 years
• 24 weeks mod to high intensity exercise 

(resistance + cardio)
• Between a 10-45% improvement in both 

groups
• People with HIV experienced greater

gains in 400-m walk time, stair climb, 
endurance

Erlandson, et al. AIDS 2018
Jankowski, et al. JAIDS 2020

Improved Lean (Muscle) Mass and 
Decreased Fat Mass
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49
Erlandson, AIDS 2018



Slide 50Physical Function Improves with Physical 
Activity, Regardless of Intensity

400-m walk

Kulik…Erlandson, OFID 2026
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Activity, Regardless of Intensity

Kulik…Erlandson, OFID 2026

Slightly greater improvements in all strength measures with HIIT vs CME
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What other Benefits Are Achieved with 
Exercise?

52

• “And the thing about exercise is as soon as you start doing 
it, you start feeling good” 

• “In a very short period of time …your mood changes and 
you start to feel like, my god, I'm happier than I was.”  

• “And then when I started exercising, I learned to…use the 
exercise to help build inner core to bring the pain down to a 
minimum”.  

• “I feel empowered when I'm here. I think it pulled me out 
of always wanting to be alone.” Neff…Erlandson. AIDS Care 2019
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on Cognition

• “Meta meta-analysis” of 2724 RCTS and ~260,000 
participants

• Benefits for cognition, memory, executive function
• Benefits seen for many types of exercise, including 

exergaming and Tai Chi
(dual-task activities)

Singh B, et al. Br J Sports Med 2025
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Aerobic Exercise
• At least 150 min/week of moderate (or 75 

min of more vigorous) activity
– Raise heart rate so that you feel short of 

breath but can still converse

• NIA “Get Fit for Life”:  example exercises, 
tracking logs, tips (124 color page booklet)

https://order.nia.nih.gov/publication/get-fit-for-
life-exercise-physical-activity-for-healthy-aging

YouTube:  Go4Life Fitness Classes, Silver Sneakers  

https://order.nia.nih.gov/publication/get-fit-for-life-exercise-physical-activity-for-healthy-aging
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Muscle : A Major Component of Frailty
• Muscle mass declines ~ 3% 

per decade starting at age 30
• Strength declines 30% 

between the ages 50-70

• In the general population: 
– 40% of females 55 to 64 years 

of age and 65% between 75-84 
cannot lift 10 pounds

What is 10 
pounds?  
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Strength 
Training

• ~60% of adults do NO strength training
• Any strength training 

– Decreases CV mortality by 19%
– Decreases blood pressure, stroke, and heart attack risk
– Improves insulin sensitivityà decreases diabetes risk
– Improves brain health
– Decreases all-cause mortality up to 27%!

Bennie, et al. Am J Prev Med 2018; Shailendra, et al. Am J Prev Med 2022;Liu, et al. Med Sci Sports Ex 2019; Jannson et al. BMJ Open 
Diab Research Care 2022
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• “Resistance training not only can improve or maintain 
muscle mass and strength, but also has favorable 
physiological and clinical effects on cardiovascular disease 
and risk factors.”

Circulation 2024
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Strength Training

• Strength (2-3 days/week)

• CDC “Strength Training for Older Adults”
– https://www.cdc.gov/physicalactivity/downloads/growing

_stronger.pdf
– Pictures of exercise, logs, recommendations on how to 

safely increase resistance exercise

• Resistance bands can provide inexpensive, space-
limiting options (5 bands for $8.99 on Amazon)

Schrack, et al. AIDS 2016; Debroy PM, Antivir Ther 2019. 

https://www.cdc.gov/physicalactivity/downloads/growing_stronger.pdf
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Strength Training
Ask Chat GPT to help! 

• Can use Rec Center or YMCA 
circuits

• Many, many other resources! 
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Slide 60 of 89

Balance & Flexibility 
• Balance/flexibility (for older adults)

– 2-3 days/week
– Tai chi, heel-to-toe walk, stand on one foot
– Stretching, yoga

Youtube.com (Silver Sneakers):  
7-minute Yoga Workout for Older Adults

https://www.unmc.edu/cctr/community/proactive/fourtypes

Links to balance, flexibility, strength exercise with 
detailed instructions and pictures

https://www.unmc.edu/cctr/community/proactive/fourtypes/proactive_flexibility_and_balance_exercises_and_activity_logs.pdf
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of Tai Chi

• Movement sequences
– Benefit for cognition, balance, falls 

reduction beyond than standard 
progressive exercise

Li, et al. JAMA Netw Open 2019; Li, et al. Ann Intern Med 2023

“Moving for Better Balance”: Program specifically developed for older 
adults

• Offered through YMCAs and other rec centers
• Learn the moves on YouTube
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What Might A Week Look Like? 
Monday Tuesday Wednes Thursday Friday Saturday Sunday

Aerobic 30 min 
brisk 

walk/jog

30 min 
brisk bike

30 min 
brisk 

elliptical

30 min 
brisk walk

30 min 
hike

Strength 20 min 
upper 

body/core

20 min 
lower 

body/core
Balance/ 
flexibility

20 min 
balance

10 min 
stretch

20 min Tai 
Chi

Total 
minutes

30 40 40 30 40 30 30



Slide 63

Slide 63 of 89

Free AARP classes 
• Classes that target 

strength and balance 
• Done at home with 

minimal equipment

https://local.aarp.org > 
virtual events > exercise 
& health

https://local.aarp.org/
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Lifestyle Modification: Diet
• Focus on CONTENT
• Keep a food log!
• Simple changes can lead to healthier choices

– More fresh vegetables and fruits with a variety of colors
– Whole grains, lean proteins (plant based, fish ideal) 
– Watch portion sizes
– Avoid liquid calories (soda, juice, fruit drinks)
– Limit/avoid simple sugars and starches (white bread, white 

rice, bagels, potatoes, corn flakes)
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The Mediterranean Diet
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Is a Mediterranean Diet Feasible? 
• Benefits: 

– Decreased risk of stroke, CVD events, dementia, 
all-cause mortality

• Can be less expensive! 
– Beans, nuts, whole grains can be bought in bulk 

(less $$ than meat or eggs)
– Canned fish; low fat/plain dairy
– Frozen vegetables and fruits can be stored
– Olive oil (instead of butter)
– No/very limited fast food
– Plant-based protein

Rees, et al. Cochrane Syst Rev 2019; Delgado-Lista, et al. Lancet 2022; Estruch, et al. NEJM 2018;  
Drewnowski & Eichelsdoerfer; Pub Health Nutr 2010
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cognition 

• Greater Mediterranean diet adherence associated with: 
– Decreased risk of frailty
– Slower cognitive decline over 6 yrs
– May be through improved microbiome

Kojima, et al. J Am Geriatr Soc 2018; Ward, et al. J Am Geriatr Soc 2020; Ghosh TS, et al. Gut 2020
Ni J, et al. BMC Med 2025

8-9 = highly consistent with 
Mediterranean diet
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Effect of Mediterranean Diet on Heart 
Attack and Stroke 

Estruch, NEJM, 2013
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Are Older PWH Getting Adequate Protein?
• Review protein intake

– Recommended daily allowance (RDA) is 0.8-1 grams/kilogram )*
– May need 1.6-2.2 grams if strength training or to overcome losses during 

obesity treatment
• How much protein is really needed in a day? 

200 pound = 91 kg  
~ 91 grams of protein

3 eggs = 
18 g

8 oz milk = 
8 g

4 oz chicken = 
30 g

Morton, et al. Br J Sports Med 2018

Daily total = 100 
grams of protein

20 g20 g

*kidney disease recommendations may be lower
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Adequate Sleep May be More 
Important than Previously Realized

• Chronic sleep deprivation contributes to obesity, 
hypertension & other cardiovascular diseases, 
dementia, depression/anxiety, immunity

• Sleep disorders often more common in PWH
• Often underdiagnosed, especially sleep apnea

IOM Committee on Sleep. Sleep Disorders and Sleep Deprivation: An Unmet Public Health Problem
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Simple Steps to Improve Sleep 
Quality

• Quantity:  Ideally ~ 7-9 hours/night
• Quality: 

– Catch-up sleep on weekends doesn’t help with health benefits: try to 
keep same wake/sleep time on weekdays and weekends

– Most sleep medications do NOT fix sleep architecture
– Minimize/avoid daytime napping
– Avoid screens (including phones) for at least an hour before bed 

• Avoid work, news, anything that will move away from a relaxing mindset
– Dark, cool room
– Limit noise (fan if helpful)
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Importance of Purpose:  
Social Prescribing? 

From the World Health Organization:  
“Social prescribing is a means of connecting patients to a range of non-
clinical services in the community to improve their health and well-being. 

It builds on the evidence that addressing social determinants of health 
such as socioeconomic status, social inclusion, housing, and education 
is key to improving health outcomes”

New York Times, April 2024
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Social Connections 
• Volunteer opportunities
• Social groups at libraries, community centers, senior 

centers (many provide meals)
• ”Memory Cafes”: gathering places for people with 

dementia https://www.memorycafedirectory.com/
• Or do something active!

https://walkwithadoc.org/join-a-walk/faqs/

https://www.who.int/publications/i/item/9789290619765

https://www.memorycafedirectory.com/
https://walkwithadoc.org/join-a-walk/faqs/
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What pills can treat frailty and 
cognitive impairment? 

* No approved therapies * 
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Medications may 
be causing harm

• Polypharmacy (5+ medications)
– Increase risk for side effects (especially cognitive)

• More medications added to treat side effects of 
medications! 

– Lower adherence
– More cost

• What is the risk and benefit of each 
medication? 
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Are Statins Harmful? 

• In REPRIEVE, we found no protective or detrimental effect of 
statins on frailty, muscle area, or cognition

Erlandson, et al. AIDS 2025
Erlandson, et al. Clin Infect Dis 2025
Erlandson, et al. AIDS 2025

Trend towards protective effect 
in those 55 or older
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What about GLP-1RAs? 
• Numerous benefits:

• Very effective weight loss for ~ 80% of people
• Cardiometabolic effects
• Potential benefits on numerous other endpoints (addiction, dementia 

[mixed data], among others) 
• Negatives/unknowns:

• Expensive
• Side-effects, may be greater among older adults
• Long-term adherence low despite efficacy
• ? Bone and muscle risks over time

Moll, et al. EclinMed 2024;Qaseem A, et al. Ann Int Med 2024 
Moll, et al. EclinMed 2024;Qaseem A, et al. Ann Int Med 2024 
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• >30% decrease in liver fat (Lake, et al. Annals Int Med 2024)
• Psoas muscle decreased by 1.5 mL from baseline (~9% loss) but there was no 

significant change in psoas muscle density
• Trends towards improved function; significantly fewer PWH with slow gait
• *lower dose semaglutide, only 24 weeks, long-term effects not known

Ditzenberger..Erlandson, 
Clin Infec Dis 2024

Parameter Baseline Week 24 Change, Baseline to Week 
24 (estimate, 95% CI)

P-
value

10x Chair Rise (seconds) 26.2 (7.0) 25.0 (6.8) -1.27 (-2.7, 0.10) 0.069
Gait speed 
(meters/second) 0.93 (0.23) 0.98 (0.24) 0.05 (-0.01, 0.10) 0.078

Presence of slow gait 
speed (<1 meters/second)

No: 18 (37%)
Yes: 31 (63%)

No: 26 (54%)
Yes: 22 (46%)

RR: 0.73 (0.55, 0.97) 0.029
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Senolytics: Dasatinib and Quercetin (D+Q)
– Decreases senescent cells, thought to delay aging-related phenotypes 

and comorbidities 
– Improved physical function in people with idiopathic pulmonary fibrosis

Justice et al. 2019

iPACE (A5426)
• Safety and efficacy of low-dose 

D&Q in older adults with HIV 
with impaired gait and pre-
frailty/frailty

• Study enrolled, results pending
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Benefit in frailty/cognition when treating cytomegalovirus? 

Ubeda AC, Erlandson KM… Gianella. Curr HIV/AIDS Reports 2026; S Gianella, et al. CROi 2025 Oral Abstract

Pilot data suggests potential beneficial 
effect of anti-CMV treatment (letermovir) 

on time to rise from a chair 



Slide 82Aging is inevitable, but can we prolong the 
time before other conditions develop?  

82

Heart attack

Diabetes Stroke

Prolonged healthspan

Health 
behaviors in 
MIDDLE age 
are important 
for long-term 

health! 
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Treating the Whole Patient
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Conclusions
• HIV medications work well, so people are living longer
• We have a big role in how we are going to age
• We need to modify our modifiable risk factors
• Find disease early and try to reverse it
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Quality of Life/
Physical 
Function

Age 50 100

You can bend the aging curve 
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Quality of Life/
Physical & 
Cognitive 
Function

Age 50 100

You can bend the aging curve 
upward 
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Quality of Life/
Physical & 
Cognitive  
Function

Age 50 100

You can bend the aging curve 
upward 


