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“…A medical syndrome with multiple 
causes and contributors that is 

characterized by diminished strength, 
endurance, and reduced physiologic 
function that increases an individual’s 
vulnerability for developing increased 

dependency and/or death…”

It conceptualize the age-related increase of 
vulnerability and it is considered to be a measure of 
biological age of the individual

Is the accumulation of deficit exposing 
the individual to higher risk of negative 
outcomes



Prevalence of frailty by age 

PLHIV ARE FRAILER THAN HIV-UNINFECTED PERSONS

HIV infection was independently associated 
with prefrailty/frailty in middle-aged HIV-
infected patients compared with HIV-
uninfected controls 

AIDS 2016;30:241–250 

Prevalence of frailty criteria
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outline
1. How to measure aging
2. How to depict aging trajectories
3. How to modify aging trajectories



Why there are so many frailty definitions

6

Risk prediction
Trajectories of changes 

in the health status 
(Health transitions)

Frailty Phenotype Frailty Index

Most frailty work in HIV/AIDS has been 
with the phenotype of with the frailty 
index

Translational potential of frailty assessment tools 
in humans and mouse models

ü Frailty phenotype 
ü Frailty index, examples of clinical signs
ü Frailty index, examples of laboratory measures

X Clinical frailty scale 
X Tilburg Frailty indicator
X Groningen Frailty indicator
X Edmonton Frail Scale 
X FRAIL scale 
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Frail scale:
Simple questionnaire that 
quantify frailty risk based on 5 
frailty components::
Ø Fatigue
Ø Resistance
Ø Ambulation
Ø Illness
Ø Loss of weight





Differences at the basis of the two instruments

Frailty Phenotype Frailty Index

BIOLOGICAL SYNDROME 

ü Categorically defines the 
presence/absence of a condition 
of risk 

ü Such alert cannot generate 
immediate preventive or 
therapeutic interventions 

ü Specific conditions (such as 
disability or cognitive impairment) 
may affect the reliability or clinical 
utility. 

ü Ceiling effect
ü Can be applied at the first patient 

visit

MULTIDIMENSIONAL RISK STATE

ü Act as an objective marker of 
deficits accumulation

ü it can only be generated after (or in 
parallel with) a comprehensive 
geriatric assessment. 

ü Can ascertain the effectiveness of 
any intervention 

ü Can describe the health status 
trajectories over time. 

ü Can be embedded into an 
electronic health record 

Theou O, Walston J, Rockwood K . Frailty in Aging. op Gerontol Geriatr. Basel, Karger, 2015, vol 41, pp 66–73 .Cesari M et al Age and Ageing 2013; 0: 1–3 



Frailty has stereotypical clinical manifestations which
change as the degree of frailty increases

https://www.dal.ca/sites/gmr.html



The Pictorial Fit Frail Scale allows a self assessment of Frailty
which can be integrated in patient reported outcomes tools

https://www.dal.ca/sites/gmr.html
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Aging is a journey different from person to person and at a 
different speed at a different speed during life course



J Acquir Immune Defic Syndr 2021;86:110–118

As frailty may be a dynamic state, authors
evaluated the frequency of transitions
between frailty states, and explored which
factors were associated with transition toward
frailty in this cohort.

In unadjusted analyses, HIV-positive status was
associated with a >2-fold higher odds of 
transitioning to frailty.

Conclusion: PWH are at increased risk of 
transitioning to frailty, and thereby at
increased risk of adverse health outcomes. 



• Frailty phenotype (FP) and frailty index (FI) constructs have been
applied in the HIV setting, identifying both the syndromic and the
accumulation of deficit approach to aging.

Objective: We described longitudinal transitions of FP states in relation
to FI at the Modena HIV Metabolic Clinic (MHMC), Italy.

Transitions in frailty phenotype states and its association 
with frailty index: A multi-state Markov model study
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Methods

• PLWH with a minimum of two FP and FI measurements and maximum four
visits were included.
• A continuous-time multi-state Markov model describes a process in which
an individual moves through a series of states allowing joint analysis of
care length, incidence of clinical outcomes and frailty progression or
reversion.
• Next-state transition probabilities were estimated after adjusting for 37-
item FI, age, sex, body mass index, CD4 nadir and HIV duration. The
probabilities to switch from one state to another were modelled according
to an exponential distribution for time-to-event data, which considers
censored follow-up times.
• Time was measured in years and the events were the transitions between
the states.



Results
Table 1 Total population (N=1325)

Frailty phenotype at the 1° visit
Fit
Pre-frailty
Frailty

657 (49.6%)
653 (49.3%)

15 (1.1%)
Frailty index at the first visit, median (Q1, 
Q3)

0.3 (0.2, 0.3)

Follow-up duration, years, median (Q1, Q3) 2.0 (1.4, 2.7)

Age at the first visit, median (Q1, Q3) 52.8 (48.7, 57.0)

Male sex, N (%) 986 (74.4%)

Multimorbidity at the first visit, N (%) 503 (38.0%)

Body mass index, kg/m2, median (Q1, Q3) 23.9 (21.7, 26.2)

Nadir CD4 cell count/µL, median (Q1, Q3) 207.0 (100.0, 306.0)

HIV duration, years, median (Q1, Q3) 22.5 (15.4, 27.8)



Results
Path Estimates

1 – 1
Fit-fit

63.9%

1 – 2
Fit –prefrail

35.6%

1-3
Fit-frail

0.4%

2 – 1
Prefrail - Fit

30.1%

2 – 2
Prefrail-prefrail

68.6%

2 – 3
Prefrail-Frail

3.8%

3 – 2
Frail - prefrail

1.4%

3 – 3
Frail-Frail

20.3%

Probability of 
state transition



Table 2. The adjusted multi-state Markov model for frailty phenotype transition

Path

Estimates with 95%CI

Baseline Frailty index Age Male sex Multi-
morbidity

Nadir CD4 HIV duration>20 
years

1 - 1 -0.50 (-0.58, -
0.44)

NA NA NA NA NA NA (NA, NA) 

1 - 2 0.50 (0.44, 
0.58)

1.01 (0.99, 
1.03)

1.0 (0.98, 1.02)0.70 (0.5, 0.99) 1.46 (1.06, 
2.00)

1.01 (0.91, 
1.12)

1.097 (0.754, 
1.597) 

2 - 1 0.36 (0.31, 
0.42)

0.97 (0.95, 
0.98)

1 (0.98, 1.02) 1.05 (0.74, 
1.50)

1.20 (0.87, 
1.68)

1 (0.89, 1.12) 1.393 (0.926, 
2.096) 

2 - 2 -0.43 (-0.51, -
0.36)

NA NA NA NA NA NA (NA, NA) 

2 - 3 0.07 (0.03, 
0.14)

1.05 (1.00, 
1.11)

0.96 (0.90, 
1.02)

0.98 (0.37, 
2.57)

0.39 (0.13, 
1.19)

0.72 (0.51, 
1.01)

0.233 (0.054, 
1.007) 

3 - 2 1.09 (0.52, 
2.31)

1.01 (0.95, 
1.07)

0.95 (0.89, 
1.01)

1.15 (0.33, 
3.99)

0.22 (0.05, 
1.05)

0.71 (0.47, 
1.07)

0.15 (0.023, 
0.974) 

3 - 3 -1.09 (-2.31, -
0.52)

NA NA NA NA NA NA (NA, NA) 

Legend: 1 - fit; 2 - pre-frail; 3 – frail



Conclusion

•FP states and its subcategories are characterized by dynamic
longitudinal transitions.
•FI displays its bidirectional predictive nature. Lower value predict
reversibility of frailty transition while higher values predicted
progression of frailty.
•Multimorbidity drives initial fit to prefrail state transition
•Shorter HIV duration (<20 years) predict frailty reversibility.
•Both FP and FI should be used to monitor aging trajectories in PLWH.
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Frailty Compression: 
is the ratio of the proportion of frail
individuals at the age of 75 and at
the age of 50 years at any given
year.

The frailty compression score 
increased from 0.56 to 1.89

Predictors of FRAILTY COMPRESSION at
multivariable analyses:

male patients (p=0.02), age (p<0.001)
nadir CD4+ T cell count (p<0.001)
proportion of patients with HIV duration 
more than 20 years (p=0.001)



Risk/protective factors for frailty progression/reversal



Risk/protective factors for frailty progression/reversal



Conditions Mitigation interventions

Geriatric syndromes

• Polypharmacy Medication reconciliation at each visit
Deprescribing

• Cognitive impairment Early initiation of ART
Screening for neurocognitive impairment according to 
guidelines

• Falls and fractures Falls questionnaire 
Frailty screening
Physical activity

• Sarcopenia Screening and diagnosis of frailty with Frailty score 
and Frailty phenotype criteria
Anaerobic physical activity three times a week
Protein supplementation

• Malnutrition or 
overweight/obesity

Adequate daily caloric intake
Nutritional counselling 
Physical activity

Can we revert frailty in HIV?



Efficacy  (?)
Impact on frailty/geriatric 
syndromes 

(?)

Toxicity (kidney)

Impact on Comorbidities (CVD, CKD, OO, NCI)

DDI (polypharmacy)

Pill burden (polypharmacy)

PRO (sleep)

Metabolic health (Weight, Metabolic syndrome, Cardiac health, 
Diabetes, Insulin resistance, Lipids, NAFLD, bone, 
kidney)

ART prescription in geriatric PLWH: WHAT TO FOCUS ON?



Gero-protective ART

Gero-inducer 
ART

Healthy aging

HIV remains a unique model of aging as a 
paradigm of the competing and opposite 
forces at the basis of the clinical 
transitions due to aging



The patient centered HIV care models: what to screen, how to cope

Fit individual

Frail individual

This «geriatric patient centered HIV model»  
implies a task shifting of  HIV specialist into a 
health coach promoter 



Conclusion

• Aging is a journey different from person to person and it is run  
at a different speed at a different speed during life course

• Both FP and FI should be used to monitor aging trajectories in 
PLWH

• Aging trajectories at a population level identify ART as a 
senomorphic intervention to postpone the onset of frailty

• P4 medicine is the new paradigm for «geriatric patient 
centered HIV model»  which implies a task shifting of  HIV 
specialist into a health coach promoter 


