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Geriatric syndromes/function

 Frailty

 Falls

 Fragility fractures/osteoporosis 
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“Multifactorial conditions that result from deficits in 
multiple domains including clinical, psychosocial and 
environmental vulnerabilities.  They provide ‘evidence’ 
of aging”
 Frailty
 Gait Instability/Falls
 Cognitive impairment
 Urinary incontinence
 Pressure ulcers
 Delirium
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Greene M, Covinsky K, Valcour V et al.  Geriatric Syndromes in Older HIV-Infected 
Adults. JAIDS. 2015: 69:  161-167.    



Greene, M 2016 
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Geriatric Syndromes in an older 
HIV-infected San Francisco cohort

53.6% with 
≥ 2 geriatric 
syndromes

Greene M et al. JAIDS. 2015: 69:  161-167.    

N=155
Median:
Age 57

CD4 577
HIV < 400 

(100%)
CD4 nadir 172
HIV +  22 years

Age in quartiles 
50-54     25.8%

55-59     39.4%

60-64     15.5%

65+        19.4%
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(Transferring)

Rated as independent > needs assistance > dependent 



 In older adults (HIV-) ADL impairment predicts
◦ Falls 
◦ Depression
◦ Perioperative outcomes
◦ Institutionalization (dependence ≥ 2 ADLs)
◦ Death 
 ADL dependence = 27% two/yr mortality 
 Institutionalized > 40% two/yr mortality 

 A functional assessment allows for focusing on 
potentially fixable problem areas 

8
Reuben DB  et al. Functional status as predictor of mortality. Am J Med 1992.  



“You know it when you see it”



 Consensus definition:  “A medical syndrome with 
multiple causes and contributors that is 
characterized by diminished strength; endurance 
and reduced physiological function that increases 
an individual’s vulnerability for developing 
increased dependency or death”

Morley J.E.; Vellas B; van Kan G.A. et al.  Frailty
Consensus:  A Call to Action.  JAMDA 14(2013)392-397.  
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 Data taken from Cardiovascular Health Study
◦ prospective observational cohort study enrolling community 

dwelling adults ≥ 65 yrs (1989-1993)
◦ Four states (CA, MD, NC, PA)
◦ Excluded if h/o parkinson’s, CVA, dementia, antidepressants
◦ Baseline/annual evaluations; q 6 month phone calls
◦ Outcomes:  incident disease; hospitalizations; falls; disability; 

mortality
 Hypothesis 
◦ frailty includes age-associated declines in lean body mass, 

strength, endurance, balance, walking performance and low 
activity

◦ Multiple components must be present clinically to constitute 
frailty 
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Fried LP et al.  Frailty in order adults: evidence for a phenotype.  J Gerontol
A Biol Sci Med Sci. 2001 Mar;56(3)M146-56. 



Presence of 3 or more of the following:
1. Shrinking
―unintentional ≥ 10 lbs weight loss in past year
―≥ 5% weight loss at a one year f/u visit

2. Weakness
―Lowest quartile of grip strength (stratified by 

gender and BMI)

3. Slowness
―Walking 15 feet in ≥ 6 or 7 seconds (stratified by 

gender and height)

Fried LP et al.  Frailty in order adults: evidence for a phenotype.  J Gerontol
A Biol Sci Med Sci. 2001 Mar;56(3)M146-56. 
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Presence of 3 or more of the following
4. Poor endurance and energy
―Self-reported exhaustion (CES-D scale)
―“How often in the last week did you feel that….

..everything you did was an effort?”

..you could not get going?”

5. Low physical activity
―Self report of activity/kilocalories expended per 

week (MN Leisure Time Activities Questionnaire)
―Lowest quintile identified for each gender

Fried LP et al.  Frailty in order adults: evidence for a phenotype.  J Gerontol A Biol Sci Med Sci. 2001 Mar;56(3)M146-56. (CES-D) 
Center for Epidemiological Studies-Depression Scales;
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 N=5317; 58% F; 15% AA; 65 – 101 yrs
 Baseline frailty 7% (46% not frail)
 Frailty more frequently seen with 
― Increase in age (5-year age groups)
―Women vs men (2-fold)
―African Americans
―Depression
―Cognitive impairment
―Lower income
―Higher rates of comorbidities
―Higher rates of disability (Stepwise increase in 

disability with increasing frailty status, p < .001)
Fried LP et al.  Frailty in order adults: evidence for a phenotype.  J Gerontol A Biol Sci Med Sci. 2001 Mar;56(3)M146-56. (CES-D) 
Center for Epidemiological Studies-Depression Scales; *Using the Minnesota Leisure Time Activities Questionnaire
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Fried LP et al.  Frailty in order adults: evidence for a phenotype.  J Gerontol
A Biol Sci Med Sci. 2001 Mar;56(3)M146-56. 

*Comorbidity: ≥ 2 of MI, angina, CHF, claudication, arthritis, cancer, DM, HTN, COPD.  

N = 2762

+ Frail, n=368

* Comorbidity(≥ 2 disease) 
n=2576

**Disabled, n=363



 Frailty independently predicted
―At 3 years:  
―Worsening mobility (HR 1.50; p < .0001)
―Worsening ADL disability (HR 1.98; p <.0001) 
― Incident falls (HR 1.29; p = 0.54)
― Incident hospitalizations (HR 1.29; p= .004)
―Death (HR 2.24; p = .0001)

―At 7 years: 
―HR for all outcomes ranged 1.92-4.46 (p < .05; except 

falls p=.064

 Odds of becoming “Frail” from “Pre-frail” (1 or 
2 components) over 3 years is 2.63.  

Fried LP et al.  Frailty in order adults: evidence for a phenotype.  J Gerontol A 
Biol Sci Med Sci. 2001 Mar;56(3)M146-56. 
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Frailty components and corresponding Items collected  
1. Physical shrinking

― “Since your last visit, have you had unintentional weight loss of at 
least 10 pounds?” 

2. Exhaustion (SF-36)
― “During the past 4 weeks, as a result of your physical health, having you 

had difficulty performing your work or other activities (for example, it 
took extra effort)?”

3. Slowness (SF-36)
― “Does your health now limit you in walking several blocks?”

4. Low physical activity level (SF-36)
― “Does your health now limit you in vigorous activities, such as 

running, lifting heavy objects, participating in strenuous sports?”

5. Weakness (not included in the MACS questionnaire) 
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Desquilbet L et al.  HIV-1 Infection is Associated with an Earlier Occurrence of 
a Phenotype Related to Frailty.  J Gerontology. 2007. Vol 62A. No 11:1279-
1286.

Frailty-related 
phenotype (FRP) =
3 or 4 components



 FRP prevalence examined at baseline and at follow up visits 
– HIV negative (04/01/94-11/1/2004) 
– HIV positive  (04/01/94-01/01/96)

 FRP occurred 10 years earlier in HIV infected men versus uninfected
– FRP of 3.4% occurred at ≥ 55 years for HIV+ and ≥ 65 years for HIV-

 Adjusted odds ratio (aOR) 10.97 of expressing FRP (HIV + vs HIV - )

 The longer the duration of HIV infection, the higher odds of FRP 
– ≤ 4 yrs aOR 3.38 
– 4.01 – 8 yrs aOR 12.95
– 8.01 – 12 yrs aOR 14.68

 Predictors expressing FRP in HIV infected
– CD4 < 350
– VL > 50,000 copies/ml
– Clinical AIDS (although 68% of men with AIDS did NOT express FRP)

Desquilbet L et al.  HIV-1 Infection is Associated with an Earlier Occurrence of a 
Phenotype Related to Frailty.  J Gerontology. 2007. Vol 62A. No 11:1279-1286.18



Kaplan–Meier limit estimates of progression to AIDS-defining illness or death after HAART initiation among 472 
men in the MACS who were AIDS-free at HAART initiation, 

stratified by the percentage of FRP visits in the 3 years before HAART (>25% vs ≤25%).

Desquilbet L et al.  A Frailty-Related Phenotype Before HAART Initiation as an 
Indpendent Risk Factor for AIDS or Death After HAART Among HIV-Infected Men.  
J Gerontol. 2011.  September, 66A(9):1030-1038

Frailty-related phenotype (FRP) as a predictor of AIDS/death 
in HIV-infected MSM on HAART  (MACS)

– N=472

– Initiated HAART 
< 2001 (clinically 
AIDS-free)

– Had a FRP status for 
≥ 1 study visits in 
the 3 years prior to 
HAART initiation

25% of FRP 
visits pre-

HAART 
predicted 
AIDS or 
death

aHR 3.8  
p <.01



 Prospective cohort of MSM  
(2007-2011)
◦ 10,571 person-visits
◦ HIV positive on ART (n=1946)
◦ HIV negative (n=1048)

 Ages 50 to 64 years 
◦ Frailty phenotype more 

common in HIV-positive men 
versus HIV-negative men
 May be effect of HIV infection, 

ART, or both

 Further longitudinal studies 
are needed Age Group (years)

Pr
ev

al
en

ce
 (%

)
7%

Prevalence of Frailty Phenotype

<40 40-44 45-49 50-54 >65

Althoff KN, et al. J Gerontol A Biol Sci Med Sci. 2014;69:189-198. 

HIV-positive on ART
HIV-negative

4%

14%

6%

18%

10%

24%

17%

55-59 60-64

7%
5%

8%
9%

14%

7%


Chart1

		7		4
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Sheet1

				1st Qtr		2nd Qtr		3rd Qtr		4th Qtr

		East		7		7		8		14		14		18		24

		West		4		5		9		6		7		10		17

		North		45.9		46.9		45		43.9









Guaraldi G. AIDS. 2015

Frailty Index (Rockwood)

Calculates the 
proportion of age-
related health deficits

Independent 
predictor of 
- Survival (HR 

1.63)
- Incident multi-

morbidity(1.98) 

Frail ≥ 0.25 Pre-frail 0.08-0.24 Robust < 0.08

Prospective cohort of 
Italian HIV patients 
on cART (n=2720)



Rolfson d.  Age Aging 2006

The Edmonton Frail Scale 
Frail ≥ 7 Pre-frail 5-6 Robust 0-4



Yeoh HL. Antiviral Therapy 2017 24

Frailty phenotype
- pre-1996 ART initiation(OR 

3.56)
- Depression (OR 3.74)

Frailty index
- Osteoporosis (OR 4.84)
- Serious non-AIDS events 

(OR 4.27)
- AIDS (4.62)

Edmonton Frail Scale
- Osteoporosis (OR 7.51)
- Serious non-AIDS events 

(OR 7.71)
- AIDS (8.53)

While significant associations differed according to the instrument 
used, frailty was associated with poorer quality of life on all three  

N = 100
Australian men 50+ with HIV on 
cART > 6 months



 Clinically feasible measure of frailty validated in veteran and 
non-veteran populations in N. America and Europe

 Demonstrated generalizable predictive accuracy
 All cause mortality (Justice at al. 2013)
 Cause-specific mortality (Tate et al., 2013)
 Hospitalization (Akgun et al., 2013)
 MICU admits (Akgun et al., 2013)
 Fragility fractures (Womack et al., 2013)

 Associated with:
 Cognitive performance (Franklin et al, 2013)
 Functional performance (Erlandson et al., 2013)
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http://vacs.med.yale.edu/IC/; http://hiv-age.org/2014/05/17/assessing-frailty-functional-capacity/

http://vacs.med.yale.edu/IC/
http://hiv-age.org/2014/05/17/assessing-frailty-functional-capacity/


Creates a score by summing 
pre-assigned points for 

 Age

 HIV parameters
 CD4/HIV VL

 Hemoglobin

 End organ damage
– Kidney disease  (eGFR)
– Advanced liver fibrosis 

(FIB-4)

 HCV co-infection (ever)

http://vacs.med.yale.edu/IC/ 26

FIB-4 = age [yr] x AST/platelet x ALT  
eGFR = 186.3 x (Cr) – 1.154 x (age) – 0.203 x (0.742 for woman) x (1.21 if 
black)
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https://vacs.med.yale.edu/calculator/IC



 There are 3 main frailty instruments used by HIV 
aging researchers (Fried’s Phenotype; Frailty Index; 
VACS)

 No matter what instrument used, the presence of 
frailty predicts poor outcomes in both HIV infected 
and uninfected

 Individual clinicians are left to decide which frailty 
instrument they want to incorporate in their daily 
practice, and how it will affect their patient’s 
treatment plan 

28





 30 – 40% of community dwelling older adults fall at 
least once/year

 30% of falls leading to fracture occur during transfers
(bed to chair/wheelchair to toilet)

 People who have fallen before are at higher risk to fall 
again (OR 1.5 – 6.7) 

 Falls are the most common cause of decline and 
inability to care for oneself (e.g. SNF/LTC care)

http://www.cdc.gov/homeandrecreationalsafety/Falls/adultfalls.html 30



 HIV infected older adults are more likely to have 
conditions associated with falls then HIV uninfected 
(cognitive impairment, frailty, polypharmacy)

 Predictors of falls in HIV+ women include depression 
(2.63), peripheral neuropathy (OR 2.37), number of 
CNS active agents (3.74 if ≥ 3 agents), illicit drugs 
(2.70)

 Slow gait speed and poor physical performance in 
older HIV+ men suggests increase risk of falls and 
functional decline 

31
Sharma A; Antivir Ther 2016. 



 Longitudinal cohort study of 1035 HIV-
infected adults 40 years or older at enrollment 
in ACTG clinical trials (HAILO)

 Outcomes 
 Any falls over one year period*

“An unexpected event, including a slip or trip, in which [you] lost 
your balance and landed on the floor, ground or lower level, or hit 
an object like a table or chair.”

 Single and recurrent (2+) falls over one year 
period

Tassiopoulos K; AIDS; 31: 2287-2294; 2017 . 

*Excluded falls from a major medical event/overwhelming external hazard



 Data collection 
 Frailty Assessment (Modified Fried’s)
– 4-meter timed walk, grip strength, self reported unintentional weight 

loss, exhaustion, low activity
– Frail (3 -5); pre-frail (1 or 2); not frail (0)

 Falls questionnaire
– Any falls in past 6 months?  If yes: How many? (1, 2, 3-5, 6+); 

Required medical attention? Resulted in broken bone(s)?

Tassiopoulos K; AIDS; 31: 2287-2294; 2017 . 



All Participants N=967
Participants with any (1+) falls over
12 months

174 (18.0%)

Participants with recurrent (2+) falls 68 (7.0%)
Participants with 1+ Falls N=174
Sought medical attention for fall 36 (20.7%)
Fall resulted in fracture 9 (5.2%)

Tassiopoulos K; AIDS; 31: 2287-2294; 2017 . 

93% of HAILO participants  completed a frailty assessment at entry visit 
and a falls interview at 6 and 12 months

Median age 51 yrs;  19% F;   48% White;  68% CD4 > 500;   92% VL < 50   



Copyright © 2017 Wolters Kluwer Health, Inc.  Published by Lippincott Williams & Wilkins, Inc.
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Frailty is strongly associated with increased risk of recurrent falls among older HIV-infected adults.
Tassiopoulos, Katherine; Abdo, Mona; Wu, Kunling; Koletar, Susan; Palella, Frank; Kalayjian, Robert; Taiwo, Babafemi; Erlandson, 

Kristine

AIDS. 31(16):2287-2294, October 23, 2017.
DOI: 10.1097/QAD.0000000000001613
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Tassiopoulos, Katherine; Abdo, Mona; Wu, Kunling; Koletar, Susan; Palella, Frank; Kalayjian, Robert; Taiwo, Babafemi; Erlandson, Kristine
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 A fracture caused by an injury that would be insufficient to 
fracture normal bone. 
◦ i.e. A fracture resulting from a fall from a standing height or less, or 

presenting in the absence of obvious trauma. 

 20 – 30% of people falling suffer moderate to severe 
injuries such as hip fractures

 Elderly sustaining hip fractures 
◦ 12 month mortality rates ranges from 12 to 37 %  (> 90 % if not 

repaired)
◦ 50% of patients are unable to regain their ability to live independently

http://www.cdc.gov/homeandrecreationalsafety/Falls/adultfalls.html 38



“systemic skeletal disorder characterized by low bone 
mass and microarchitectural deterioration of bone 
tissue, with a consequent increase in bone fragility 
and fracture.”

Consensus Conference Am J Med. 1993

Normal vertebral body  Osteoporotic vertebral body 



 Those with a fragility fracture after age 50

 Women ≥ 65 yrs, Men ≥ 70 yrs

 Younger postmenopausal women and men 50-69 years 
with clinical risk factors for fracture

 Adults with a condition (e.g., rheumatoid arthritis) or 
taking a medication (e.g., glucocorticoids in a daily dose 
≥ 5 mg prednisone or equivalent for ≥ three months) 
associated with low bone mass or bone loss



 DEXA (Dual-energy x-ray absorptiometry)
― Severe osteoporosis:  T-score ≤  -2.5 & fragility fracture
― Osteoporosis:  T-score ≤  -2.5
― Osteopenia:     T-score =  -1.0 to -2.5
― Normal:           T-score >  -1.0

 Each 1-SD decrement in bone mineral density (BMD) 
increases fracture risk by 1.5 – 3.0 fold 

 Caveats:
― Z-score ( ≤-2.0) used in men < 50 years and premenopausal 

women
― BMD explains only about 50% of fracture risk

T score = patient's BMD c/w that of a young-
adult reference population 



https://www.sheffield.ac.uk/FRAX/tool.jsp

WHO 
developed 
from 
international 
cohorts



Major osteoporotic fracture – fracture of the spine, 
forearm, proximal humerus or hip  



 Femoral neck T-score
 Age
 Previous low trauma 

fracture
 Low BMI
 Ever steroid exposure
 Family history of hip 

fracture

 Rheumatoid Arthritis
 Current cigarette 

smoking
 High alcohol intake 

(> 3 units/day)*
 Secondary causes of 

osteoporosis 
(Vit D/PTH/TSH/?HIV)

*1 unit = 8 gm alcohol ~ ½ pt. 
beer ~ glass wine

Kanis JA et al, Bone, 2002;30:251-258. Kanis JA et al, Osteoporos Int, 2005;16:581-589



 Those with hip or vertebral fractures

 Those with BMD T-scores ≤ -2.5 at the 
femoral neck, total hip, or spine by DXA

 Those with osteopenia (T-score -1-2.5) AND
– 10-year hip fracture probability ≥ 3% OR
– 10-year all major osteoporosis-related fracture ≥ 

20% based on FRAX model 

*applies to post-menopausal women and men ≥ 50 years



 General recommendations
– Calcium/vitamin D supplementation
– Smoking cessation, Alcohol reduction
– Weight-bearing exercise
– Assess fall risk (Are you worried about falling?
– Strength/Balance Training

 Treatment options 
– Antiresorptives (Inhibits osteoclast mediated bone 

resorption) Bisphosphonates

– Anabolics (Stimulate osteoblasts to form new bone)
Selective estrogen receptor modulator; Estrogen; PTH 

analogue; monoclonal AB



 Encompass the majority of prescriptions for osteoporosis 
(alendronate/zolendronic acid)

 Reduces vertebral & non-vertebral fractures by 25-50% in 
non-HIV

 Need to remain sitting up for 30-60 minutes after ingestion 
(pill esophagitis)

 Avoid if CrCl <35; clinically significant esophageal disease 
(achalasia)

 Severe adverse effects 
◦ atypical femoral fractures (1/100K to 5/10K)
◦ osteonecrosis of jaw: exposed bone in the maxillofacial 

region that does not heal within 8 weeks (< 1/10K)



 Poor adherence to oral bisphosphonates (40% at 1 year)

 Once yearly infusion of 5 mg (over 15 minutes)
– 70% reduction of vertebral fractures
– 41% reduction of hip fractures 
– 25% reduction of non-vertebral fractures 

 Adverse effects
– 30% of patients with flu like symptoms for up to 3 days after 

the first infusion (Rare for subsequent infusions) 
– Tylenol reduces incidence by 50% and severity of reactions 
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Women Men

Triant, JCEM, 2008

8,525 HIV-infected 
2,208,792 non HIV-infected patients 
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P<0.0001



 Host Factors
◦ Low Body Weight
◦ Smoking
◦ Alcohol Use
◦ Opiate Use
◦ Hepatitis C Co-

infection
◦ Physical Inactivity
◦ Hypogonadism
◦ Low Vitamin D

 HIV Disease Factors
◦ Inflammation and Viral 

Proteins causing low BMD
 ↑bone resorption
 ↓ bone formation

 Medication Factors
◦ TDF
◦ Certain PIs 
◦ ART initiation (↓ BMD by 2-

6% over 96 weeks) 



Infectious Disease 
Society of 

America (IDSA)
(2009)

McComsey et al. 
(2010)

European AIDS 
Clinical Society

(2014)

IDSA/HIV
Medicine 

Association 
(2014)

DXA indicated PM women ≥ 65 PM women or 
Men≥ 50

PM women or 
Men ≥ 50

PM women or 
Men> 50

DXA indicated 
with following 
risk factors

(partial list)

PM women or 
Men> 50 with 
risk factors

Fracture
Hypogonadal
Glucocorticoid
CKD
Alcohol
AED
Diabetes

(For age 40-50, 
perform FRAX)

Aberg JA, et al. Clin Infect Dis. 2014;58(1):1-10; Aberg JA, et al. Clin Infect Dis. 2009;49(5):651-81; Cosman
F, et al. Osteoporos Int. 2014;25(10):2359-81; European AIDS Clinical Society Guidelines. 

www.eacsociety.org. Accessed 6/22/16; McComsey GA, et al. Clin Infect Dis. 2010;51(8):937-46.
AED = antiepileptic drug; BMD = bone mineral density; CKD = chronic kidney disease; FRAX = fracture risk 

assessment tool; PM = postmenopausal;
PPI = proton pump inhibitors; RA = rheumatoid arthritis



From: Recommendations for 
Evaluation and Management of 
Bone Disease in HIV
Clin Infect Dis. 2015;60(8):1242-1251



 1st-line treatment to 
prevent fractures in HIV+ 
with low BMD or other risk 
factors for fracture

 At 2 years 
◦ Increased lumbar spine BMD 

by 8% 
◦ Increased total hip BMD by 

~4%

 No significant drug 
interactions with ART

Author, year (N) T-
score

Medication 
(duration) Spine Hip

Guaraldi, 2004 
(N=41) < -1.0

Alendronate
70 mg/wk

(1 yr)
NS NS

Mondy, 2005 
(N=31) < -1.0

Alendronate
70 mg/wk

(1 yr)

+5.2% vs 
+1.3%* NS

McComsey, 2007 
(N=82) < -1.5

Alendronate
70 mg/wk

(1 yr)

+3.1% vs 
+1.1%*

+4.0% vs 
+1.4%†

Rozenberg, 2012 
(N=44) < -2.5

Alendronate 
70 mg/wk

(2 yrs)

+7.4% vs 
+4.1% NS

Bolland, 2007 
(N=43 ) < -0.5

Zoledronic
acid

4 mg/year
(2 yrs)

+8.9% vs 
+2.6%†

+3.8% vs -
0.8%†

Huang, 2009 
(N=30) < -1.5

Zoledronic
acid

5 mg/year
(1 yr)

+3.7% vs 
+0.7%*

+3.2% vs -
1.8%*

*P < 0.05; †P < 0.001; NS = not significant
Guaraldi G, et al. HIV Clin Trials. 2004;5(5):269-77; Mondy K, et al. J Acquir Immune Defic Syndr. 2005;38(4):426-31; McComsey GA, et al. AIDS. 2007;21(18):2473-82; 
Rozenberg S, et al. AIDS Res Hum Retroviruses. 2012;28(9):972-80; Bolland MJ, et al. J Clin Endocrinol Metab. 2007;92(4):1283-8; Huang J, et al. AIDS. 2009;23(1):51-7.

6 RCT in HIV+ subjects in combination 
with calcium and vitamin D



 Avoid TDF (instead ABC, TAF, MVC, Nuke-sparing)

 Avoid PIs  (instead, INSTI, EFV, RPV)

 Start at a higher CD4 cell count

 Calcium and vitamin D

 Pre-ART Bisphosphonate (ZOL 57% reduction bone 
loss at week 48) 



What to Do to Prevent Bone Loss 
during ART?

BMD improves by 2–3% over a 2–3-y time frame in HIV-1–infected adults 
who switch from TDF to tenofovir alafenamide (TAF)



 As people with HIV are living longer screening for 
geriatric syndromes such as frailty, gait 
instability/falls and osteoporosis will become critical 
in the care of our patients

 Screening for geriatric syndromes will ideally provide 
opportunities to decrease risks of functional decline, 
thus preventing ADL dependence/need for long term 
care

 I look forward to more fruitful collaborative efforts 
between Geriatric and HIV providers on how to allow 
all of our patients to age gracefully and 
independently 
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http://hiv-age.org/
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