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disclaimer

“Older adult” (def in HIV research):

Someone over the age of  50 years.



outline

• Epidemiology

• Clinical challenges: geriatric 
syndromes
• Frailty
• Cognitive decline
• Polypharmacy

• Complex etiologies: HIV, Aging, 
& Immunology

• Keys to “successful aging” & 
resilience in older HIV+ adults



Epidemiology &
Clinical Challenges



Aging of HIV+ in the US

http://www.cdc.gov/hiv/library/reports/surveillance/2013/surveillance_Report_vol_25.html
http://www.cdc.gov/hiv/pdf/statistics_2011_HIV_Surveillance_Report_vol_23.pdf

0%

10%

20%

30%

40%

50%

60%

0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

%
 O

ve
r 

th
e 

ag
e 

of
 5

0 
ye

ar
s

E
st

im
at

ed
 n

um
be

r 
of

 p
eo

pl
el

iv
ng

 w
it

h 
 

di
ag

no
se

d 
H

IV
 i

n 
th

e 
U

S

Year

http://www.cdc.gov/hiv/library/reports/surveillance/2013/surveillance_Report_vol_25.html
http://www.cdc.gov/hiv/pdf/statistics_2011_HIV_Surveillance_Report_vol_23.pdf


VCCC data
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Age at HIV DX
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Althoff et al. AIDS Res Ther. 2010,7:45 



HIV outcomes in older 
adults

Once in care, older adults:

 CD4 cell count recovery 
with ART

 Risk of  AIDS

 Risk of  death

Eggar et al. Lancet. 2002;360:119-29.

Bakanda et al. AIDS. 2011:25:701-5.

Balestre et al. AIDS. 2012;26:951-7.

Viard et al. J Inf Dis. 2001;183:1290-4.



18-34 yo 35-44 yo

45-65 yo

Edwards et al. Clin Inf Dis. 2015;61(7):1189-95.



multimorbidity

HIV-infected adults at 
risk of:

• CVD

• Cancers

• Metabolic disorders 

• Osteoporosis

• Renal disease

• Liver disease

Freiberg et al. JAMA Int Med. 2013;173:614-22.
Shiels et al. JNCI. 2011;103:753-62.
Lucas et al. AIDS. 2007;21:2425-43.

And many more….
Schouten et al. Clin Inf Dis. 2014;59:1787-97.

AGEhIV study: HIV-infected 45+yrs (n=540) & 
matched, HIV-uninfected controls.



A modeling study

Smit et al. Lancet Inf Dis. 2015;15:810-8.



How can we begin to synthesize all of  this into a 
comprehensive understanding of  HIV & Aging?



An Integrated Model of HIV & Aging

Adapted from Justice AC. Curr HIV/AIDS Rep. 2010;7:69-79.
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Geriatric Syndromes

• Frailty

• Cognitive impairment

• Polypharmacy

• Sarcopenia

• Insulin resistance

• Falls



Frailty?

FRAIL NOT FRAIL



“frailty” (def): a state of  increased vulnerability to poor 
resolution of  homeostasis after a stressor event

Clegg et al. Lancet. 2013;381:752-62



Genetic 
factors

Environmenta
l factors

Cumulative 
molecular & 

cellular damage

Reduced physiological 
reserve:

Brain, Endocrine, Immune, Skeletal 
muscle, Cardiovascular, Respiratory, Renal

Pathophysiology of Frailty

Frailty
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care needs
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Adapted from Clegg et al. Lancet. 2013;381:752-62



Frailty & HIV

Althoff et al. J Geront. 2014;69:189-98.

Fried frailty phenotype present at any study visit in MACS cohort



Frailty & MORTALITY

ALIVE Cohort (2005-2008)
Piggott et al. PLoS One. 2013;e54910.

Compared to HIV-/Frail-:
aHR for HIV-/Frail+ 2.63 [1.23-5.66]
aHR for HIV+/Frail- 3.29 [1.85-5.88]
aHR for HIV+/Frail+ 7.06 [3.49-14.3]



HAND

• Prevalence of  HIV-associated neurocognitive disorder 
(HAND): 50% of  HIV+ adults

HIV-Associated 
Dementia

(<5%)

Mild Neurocognitive 
Disorder

(17%)

Asymptomatic Neurocognitive 
Impairment

(28%)

HAD: severe impairment in at least 2 
cognitive  domains + severe functional 
impairment

MND: mild to mod impairment in at 
least 2 cognitive  domains + mild to mod 
functional impairment

ANI: any impairment in at least 
2 cognitive  domains + no 
functional impairment

Valour VG. Top Antivir Med. 2013;21:119-23.



Cognitive deficits

• Cognitive domains:
• Not just memory but also…

• Concentration

• Attention

• Working memory

• Comprehension

• Motor effects (ex: changes in 
gait or poor coordination)

• Predicted by:
• Low CD4+ lymphocyte count

• High HIV RNA

Valour VG. Top Antivir Med. 2013;21:119-23.



Aging & cognition
• Does HIV and/or HAND increase the 

risk of  aging-associated cognitive 
decline or dementia? 

• Mild cognitive impairment (MCI):
transitional state between typical 
cognitive aging and dementia (defined 
for HIV-uninfected populations, 
prevalence of  5-20%)

• Study of  HIV+ and HIV- adults in San 
Diego. Excluded HIV+ with MND. 

• HIV+ were 7.4x more likely to have 
MCI (95% CI: 1.6-34), particularly 
older adults

• MCI was not not associated with ANI 
in older populations

Sheppard et al. J Neurovirol. 2015;21:576-84.



Aging & cognition
• Does older age increase the risk of  

HAND (symptomatic or 
asymptomatic) in aging HIV+ 
adults? 

• Study of  HIV+ and HIV- adults in 
San Diego. Ages <40 and >50 yrs

• Underwent battery of  neuropsych
tests at baseline and 1 year

• HIV seropositivity associated with 
5-fold increased incidence in  
neurocognitive disorders but there 
was no statistical modification by 
age

Sheppard et al. Clin Neuropsychol. 2015;29:656-77.



Polypharmacy

Definition: daily use of  5 or more medications 
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Patient Age

Polypharmacy @ VCCC (excludes ART)

<5 medications 5-9 medications 10-14 medications
15-19 medications 20+ medications

Unpublished data



Complications of 
polypharmacy in elderly



Risk factors for 
polypharmacy Complications



Epidemiology & 
clinical conclusions

• Increasing number and proportion of  older HIV+ 
adults in care

• High burden for co-morbid conditions

• High rates of  geriatric syndromes and need for 
holistic  perspective in approach to care

• Particular attention to frailty, cognition, and 
polypharmacy is needed for the care of  older HIV+



HIV, AGING, & 
IMMUNOLOGY



Causes of frailty in HIV

Adapted from Brothers et al. J Inf Dis. 2014;29:1633-41. 



Aging HIV infection

Shift naïve  memory T 
cells

Shift naïve  memory T 
cells

 Thymus volume & function  Thymus volume & function

 T cell activation  T cell activation

 T cell co-stimulatory 
molecule expression

 T cell co-stimulatory 
molecule expression

 T cell terminal differentiation 
& clonal expansion

 T cell terminal differentiation 
& clonal expansion

 Systemic inflammation  Systemic inflammation
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++

Additive Immune Senescence



Erlandson et al. J Inf Dis. 2013;208;249-59.
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Resilience & 
“successful aging” 

in hiv



Resilience

Generally involves two 
components:

1. Exposure to significant 
adversity

2. Positive adaptation 
despite the adversity

(Inverse of  frailty)



Resilience: 
the ability to become strong, healthy, or 

successful again after something bad happens

Resilience in 
HIV

Psychological Immunological

Physical Epidemiological

stigma
isolation

poverty

depression

cognition

metabolic

function
multi-morbidity

CD4 recovery

senescence

activation

viral control

survival bias

disparities

age-cohort-period effects



Psychological resilience

Resilience = coping, self-efficacy, 
hope/optimism, and social support 

Older HIV+ adults

Life Stressors:
• General
• HIV-related

Physical 
Well-being

Function & 
Global Well-

being

Emotional 
Well-being

Fang et al. Aging Ment Health. 2015;19:1015-21.



“Successful aging”

Higher Self-Reported 
Successful Aging scores 
correlated with:

• Improved physical and 
mental functioning

• Lower depression scores

• Increased happiness

• Resilience

• Optimism

• Personal mastery

• Lower perceived stress

HIV – sample (n=83) – median=8.0
HIV+ sample (n=83) – median=7.0

Moore et al. J Clin Psychiatry. 2013;e417-23.



Conclusions

• Older HIV+ adults are a growing and complex patient 
population.

• Holistic approach to their medical care and awareness 
of  geriatric syndromes are needed.

• Causes of  their health conditions are complex, 
including immunologic changes that mimic those of  
aging.

• Building resilience through therapeutic relationships is 
one way to promote “successful aging” in this 
population.
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Questions?
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