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OMG More Screening! 
I Do NOT Have Time for This!

😱



State of depleted reserve & high vulnerability 
to stressors, resulting in… 

increased adverse outcomes 
dependency, disability
hospitalization
death

What is Frailty?

Adapted from Fried L, et al. Nature Aging, January 2021

Why Is “Frailty” 
the New Buzz Word in

HIV Care? 



People with HIV are Living Longer…
But NOT Without Comorbidities

Marcus et al. JAMA Network Open. 2020 Jun (3)6

Difference 9.5 years

Difference 9.1 years

86.1 yo

77 yo

• Insured Patients: Kaiser California + Mid-Atlantic
• Matched cohort: 39,000 with HIV; 387,785 without HIV

• If ART initiated CD4 > 500/µL, difference decreased to 6.8 yrs

Funderberg N. CROI 2022.

Kasaie P et al. CROI 2021, Abstract 102.

PEARL Model: Projecting Age,  Multimorbidity, Polypharmacy



Prevalence of
Comorbidities 

People with HIV
vs 

People without HIV
(ATHENA Cohort)

3 or more
2 comorbidities
1 comorbidity
No comorbidities

Smit, et al. Lancet ID. July, 2015

People With HIV People Without HIV

Frailty Occurs More Frequently and Earlier in People with HIV

Kooij K, et al. AIDS, 2016

At 45-50 yrs,
% of people 
not frail 

HIV - 65%
HIV +  45%

Frailty is Associated with Cardiovascular Risk by ACC/AHA 
2013 Pooled Cohort Equation for Men & Women

• WIHS and MACS Cohorts
• Framingham Risk Score and ACC/AHA Pooled Cohort Equation for CVD risk
• Outcome: Fried’s frailty phenotype

Kuniholm M. CROI 2021, Abstract 538



Frailty at baseline: increased risk for 
• CVD:  IRR = 3.83 (1.59-9.23)
• Diabetes: IRR 2.29 (1.03-5.10)
Frailty change from BL to 48 wks: increased risk for
• Death: IRR = 3.78 (1.52-9.39)

Kelly S, et al. CID, 2019 (15 Oct)

We’ve put more effort into 
helping folks reach old age than 

into helping them enjoy it.

– Frank Howard Clark

Tools for Frailty Assessment



Requires dynamometer

$436.89 (+ tax)

Short Physical Performance Battery (SPPB)

geriatrictoolkit.missouri.edu/SPPB-Score-Tool.pdf; Greene M. AIDS, 2014

3 physical tasks:
• 5 chair stands (sit then 

stand)
• Timed 3 or 4-meter 

walk
• 3 balance tests

Balance: timed for 10 sec

• Side-by-side

• Semi-tandem

• Tandem
Score < 10 associated with 
higher risk of death

• Frailty indices relate “deficit accumulation” to risk of death
• 40 variables (previously 70!)

• Physical:  
• Self-report: walk outside < 3d/wk; wt loss > 10 lbs/yr
• Presence of comorbid diseases, without regard to severity
• BMI, walk time, grip strength, shoulder strength 

• Psychological: feel depressed, happy, lonely, etc.; MSSE 
• Social/Functional: help bathing, dressing, eating, etc.

• Scored between 0-1 = deficits/variables
• < 0.08 = robust; ≥ 0.25 = frail

Searle SD, et al. BMC Geriatrics 2008



Frailty =
CFS ≥ 4

Living with very 
mild frailty = 4
• Not dependent on 

others for daily help
• Often symptoms 

limit activities 
• “Slowing down”
• Daytime tiredness

Rockwood K, et al. CMAJ, 2006.

A “clinical 
judgement” tool 
for people ≥ 65 yo

Validated using the 
Canadian Study of 
Health and Aging 
Cohort

Veterans Aging Cohort Study Index, 2.0

• Predicts 5 year mortality in ppl w HIV

• 13 variables 
• Age, sex, BMI

• Hepatitis C (yes/no)

• HIV RNA, CD4

• WBC, hemoglobin, platelets

• Estimated GFR

• AST, ALT

• Albumin

https://www.mdcalc.com/veterans-aging-cohort-study-vacs-2.0-index

McGinnis KA, et al. Discrimination And Calibration Of The Vacs Index 2.0 For Predicting Mortality Among People With HIV In North
America. CID. 2021 Oct 5:ciab883. doi: 10.1093/cid/ciab883. 

• Time gait at usual pace over 4 meters 

• Calculate gait speed in m/sec

• Predicts disability, cognitive 
impairment, institutionalization, falls, 
mortality

• Identifies older people at risk of 
adverse outcomes 

• Can be used as a single-item 
assessment tool

• “a quick, safe, inexpensive and highly 
reliable instrument to be 
implemented.” 

Gait Speed as a Single-Item 
Assessment Tool

van Kan A, et al. International Academy of Nutrition and Aging Task 
Force. Journal of Nutrition, Health & Aging. 2009



Frailty: 
Prevention & Intervention

Principles of Frailty Prevention and Intervention
Minimize aggregating factors

• Screen for, prevent, & manage comorbidities
• Including mental health & substance use!

• Address polypharmacy 
• Prevent falls
• Maintain access to routine healthcare

• Address age-related deficits: vision, hearing, dentition
• Routine cancer screening, vaccinations, STI screening

Increase factors promoting health and resiliency
• Physical activity
• Social interaction

Fried L, et al. Nature Aging, January 2021

Oahunbade, et al, JAHA, March 23, 2021



Contribution 
to MI Risk in 
People with 
HIV 
(NA-ACCORD)

Althoff, Lancet HIV, 2020

CD4 < 200/µL
HIV-RNA > 400c/mL
CKD Stage 4 HCV

Elev
Total 
Chol

Smoke? HTN

When obesity 
included:

DM significant     
HIV-RNA not 
significant

• Recognizes increased ASCVD risk in persons with HIV
• 1.5-2x increase in MI, stroke, heart failure

• Increased pulmonary HTN, blood clots, sudden death

Feinstein, Circulation, 2019

If YES: Consider adjusting risk 
upward; may be 1.5-2x higher  

SBP 130

SBP and 
All-cause
Mortality

“Our data based on an observational cohort 
suggest effect modification by frailty indicating a 
possible protective effect of elevated systolic 
blood pressure in frail older adults with respect 
to 8-year all-cause mortality”



Cardiovascular Disease: Screen and Intervene
• Screen for and manage modifiable risk factors

• SMOKING! HTN, dyslipidemia, DM2 (diagnose using plasma glucose, not A1c)

• Screening tools
• Increased BMI -> risk of increased BP, dyslipidemia, DM2, NAFLD
• Waist circumference: associated with visceral fat; predicts DM2, MI, frailty, death*

• Coronary Artery Calcium (CAC) score by CT scan

BMI Category kg/m2 Waist Circ (cm) 
Women

Waist Circ (cm) 
Men

Normal (18.5-24.9) ≥ 80 ≥ 90

Overweight (25.0-29.9) ≥  90 ≥ 100

Obese I (30.0-34.9) ≥  105 ≥ 110

Obese II-III (≥ 35.0) ≥  115 ≥  125

*Ross, et al. Waist circumference as a vital sign in clinical practice: a Consensus Statement from the IAS and ICCR Working Group on Visceral Obesity. 
Nature Reviews: Endocrinology. March 2020.

Coronary Artery Calcium Categories 
Predict Time to ASCVD Event

JAMA Cardiol. 2017;2(9):986-994. doi:10.1001/jamacardio.2017.2498

People with HIV Have Higher 
CAC Scores Than Age-Matched 

People without HIV

Funderberg N. CROI 2022.

Nonalcoholic Fatty Liver Disease (NAFLD): EACS Guidelines

https://eacs.sanfordguide.com/prevention-non-infectious-co-morbidities/hepatic-complications/non-alcoholic-fatty-liver-disease-nafld

Obesity
Metabolic syndrome
Persistent ALT elevation
Exposure to d-drugs

Age
AST
ALT
Platelets

FIB-4



Common Comorbidities: Screen and Intervene

• Liver disease: hepatitis B or C, NAFLD

• Osteopenia, osteoporosis
• Assess bone density in those at risk using DEXA; treat as appropriate
• Address modifiable risk factors: smoking, alcohol consumption, sedentary 

lifestyle
• Assess for secondary causes: thyroid and parathyroid disease, steroids, 

tenofovir DF, vitamin D deficiency, rheumatoid arthritis

• Depression: PHQ-2 or PHQ-9

• Substance use: alcohol, pain meds, non-prescription drugs

• Neurocognitive disorders: inadequate screening tools for mild 
disorders

• Mini Mental Status Exam = most evaluated instrument (30 studies)
• MMSE for detection of dementia: sensitivity 0.89 (95% CI, 0.85 to 0.92) specificity 

0.90 (95% CI, 0.86 to 0.93) 
• Across all instruments, sensitivity and specificity were higher to detect dementia 

compared with Mild Cognitive Impairment. No single tool excels to detect MCI.

USPSTF. JAMA, 2020;323(8):757-763. doi:10.1001/jama.2020.0435

Wei et al. JAMA Network Open. 2022;5(3):e220970. doi:10.1001/jamanetworkopen.2022.0970

Significant improvement in 6 of 8 domains: (Standardized Mean Difference)
• Abstraction and executive function (SMD 0.58; 95%CI, 0.26-0.91, P < .001)

• Attention and working memory (SMD, 0.62; 95%CI, 0.33-0.91; P < .001)

• Memory (SMD, 0.59; 95% CI, 0.20-0.97; P = .003)

• Motor skills (SMD, 0.50; 95%CI, 0.24-0.77; P < .001)

• Speed of information processing (SMD, 0.65; 95%CI, 0.37-0.94; P < .001)

• Daily function (SMD, 0.44; 95%CI, 0.02-0.86; P = .04)

No improvement: Sensory and perceptual skills & verbal and language skills

12 RCTs with CCT Interventions 
• BrainHQ.com
• GT Racing 2
• Luminosity

• Cogmed
• Captain’s Log MindPower Builder
• InSight



Polypharmacy

What is Polypharmacy and Why is it Bad?

• Polypharmacy = 5+ drugs; hyperpolypharmacy = 10+ drugs

• Polypharmacy is driven by multimorbidity 

• In a mouse model, polypharmacy alone causes adverse effects in 
older - but not younger - mice

• Associated with polypharmacy:
• Increased drug-associated adverse effects

• Increased drug interactions

• Potentially inappropriate meds

• Prescribing “cascades”

• Missed doses, missed refills

• Increased cost

Greene M, et al. JAGS 2014

Management of Polypharmacy

• Go through the drug list EVERY visit 😱(esp after hospitalizations)

•👀 for new drugs, unnecessary drugs, wrong doses & duration

•👀 for drugs treating adverse effects of other drugs (prescribing cascades)

•👀 for drugs with overlapping toxicities, drug-disease interactions 

•👀 for drugs with intrinsic toxicity (anticholinergics; sedatives)

•👀 for drug-drug interactions, esp ART (DON’T GUESS – LOOK IT UP!)

• Remember alcohol, marijuana, cocaine, other non-prescription substances

Simplify, simplify, simplify! 

Fewer pills – right drugs - simple dosing – minimize costs

Shah B et al. Clin Geriatr Med 2012; Edelman E et al. Drugs Aging 2013; O’Mahony D et al. Age and Ageing 2015; Am Geriatrics Society. J Am Geriatr
Soc 2015



https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/227481
http://files.hgsitebuilder.com/hostgator257222/file/ags_2019_beers_pocket_printable_rh.pdf

Doctor J, et al. CROI 2022

Anticholinergic 
Meds 

-
Recurrent Falls 

and 
Frailty

Doctor J, et al. CROI 2022

Recurrent Falls

Frailty

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/227481
http://files.hgsitebuilder.com/hostgator257222/file/ags_2019_beers_pocket_printable_rh.pdf


https://www.cdc.gov/steadi/index.html

Prevent Falls

Fall Prevention: Balance Exercises

• Only balance exercise can improve total and AP sway with eyes open 
and closed in community-dwelling older adults.

• Postural control is altered by specific, targeted exercise interventions, 
but not by resistance or multi exercises.

Slide courtesy Erlandson K, CROI 2022



Greysen et al., Journal of American Geriatrics Society, 2013

The Social Isolation Score (SIS)
 Living alone
 Relationship status
 Visits from close family
 Visits from close friends
 Number of close family/friends
 Frequency of attendance to religious events
 Use of self-help or support group in last year
 Volunteer work or involvement in community organization

Not isolated SIS > 4

Isolated SIS ≥ 4

Will
Technology
Simplify
Frailty 
Assessment? 



https://www.apple.com/in/healthcare/docs/site/Measuring_Walking_Quality_Through_iPhone_Mobility_Metrics.pdf

Frailty is Dynamic! Interventions Can Prevent, 
and – Sometimes – Reverse Frailty

•Think about frailty – screen when indicated
•Comorbidities: screen & intervene
•Prevent polypharmacy & falls
•Preventative health care: vaccines, cancer 
screening, smoking cessation
•Encourage exercise: including for balance
•Encourage COVID-safe social interaction
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Question-and-Answer Session




