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Expected age at death of men and women living with HIV starting
antiretroviral therapy (ART) aged 20 years, by period of initiation

804 —— Men, 3 years of follow-up

—— Women, 3 years of follow-up
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—— Women, second and third years of follow-up
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Proportion of people

Future challenges for clinical care of an ageing population
infected with HIV: a modelling study
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= Si prevede che:

 |a % dipazienti con eta
>50 anni aumentera dal
28% nel 2010 al 73%
nel 2030,

 |a % dipazienti con eta
>60 anni aumentera
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Premature Age-Related Comorbidities Among
HIV-Infected Persons Compared With the Guaraldi G, Cin nfect Disease 2011

General Population

Case-control study involving ART—experienced HIV- infected patients treated from 2002 through 2009 compared with
age-, sex-, and race-matched adults from general population included in CINECA ARNO database
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Figure 2. Polypathology (Pp) prevalence among patients and control subjects, by age categories. The following comorbidities were included:
hypertension, diabetes mellitus, hypothyroidism, cardiovascular disease, and bone fractures.



Comparison of dementia risk after age 50 between individuals
with and without HIV infection

* Observational cohort study; participants were identified from 2013—
2017 and followed through 2019.

 Methods: People with HIV (PWH) on antiretroviral therapy (ART) and
demographically-similar people without HIV (PWOH), all 250-years-old
and with no prior diagnosis of dementia. The study setting was Kaiser
Permanente Northern California, an integrated healthcare delivery
system in the U.S.

* 5,381 PWH and 119,022 PWOH (average age at baseline: 57 and 58
years, respectively).

* Incident dementia was diagnosed in 117 PWH and 2,427 PWOH.

Lam JO, AIDS. 2021 Apr 1;35(5):821-828



Cumulative proportion of incident dementia diagnoses by HIV status
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Is HIV a Model of Accelerated or Accentuated Aging?

diabetes mellitus

Pathai S et al ] Gerontol A Biol Sci Med Sci 2014; mod from Guaraldi et al 2011
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Clinical Infectious Diseases

Geriatric-HIV Medicine Is Born

Giovanni Guaraldi' and Kenneth Rockwood?

IATDSA

nfectious Diseases Society of America hiv medicine association

"University of Modena and Reggio Emilia, Italy and “Dalhousie University, Halifax, Nova Scotia, Canada

* The prerequisite for geriatric medicine and HIV medicine to interact is
that they share some basic geriatric nomenclature. This is not an

option: by speaking the same language, we can share principles
and tools

* There is more to understanding the complexity of health in aging than
assessing noninfectious comorbidities and multimorbidity.

Clinical Infectious Diseases 2017,65(3):507-9
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Special Article
Frailty Consensus: A Call to Action

John E. Morley MB, BCh **, Bruno Vellas MD "¢, G. Abellan van Kan MD "¢, Stefan D. Anker MD, PhD ¢¢,
Juergen M. Bauer MD, PhD', Roberto Bernabei MD &, Matteo Cesari MD, PhD ¢, W.C. Chumlea PhD",
Wolfram Doehner MD, PhD ¢!, Jonathan Evans MD/, Linda P. Fried MD, MPH ¥, Jack M. Guralnik MD, PhD,
Paul R. Katz MD, CMD ™, Theodore K. Malmstrom PhD *", Roger J. McCarter PhD °,

Luis M. Gutierrez Robledo MD, PhD P, Ken Rockwood MD ¢, Stephan von Haehling MD, PhD’,

Maurits F. Vandewoude MD, PhD°®, Jeremy Walston MD*

“...Una sindrome medica con molteplici cause e
determinanti, caratterizzata da una diminuzione della forza,
della resistenza e della funzione, e che determina una
maggior vulnerabilita dell’individuo a sviluppare eventi
clinici avversi (tra cui dipendenza e morte) ...”



Systemic effects of inflammageing linked with frailty development

Stimuli

* Damaged cell debris Inflammation
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Faces of Frailty in Aging with HIV Infection

Rockwood frailty index and biomarkers (continuous variables) — Spearman’s rank correlation.

Biomarker Spearman’s rho p Value
Inflammation
IL-6, basal (pg/ml) 0.086 0.023
TNF-alpha, basal (pg/ml) 0.101 0.007
IL-6, post stimulation (pg/ml) 0.046 0.229
TNF-alpha, post stimulation(pg/ml) 0.051 0.181
CRP (mg/l) 0.217 <0.001
Albumin (g/1) -0.270 <0.001
White blood cells (x107/1) 0.103 0.005
Neutrophils (x10%/1) 0.185 <0.001
Monocytes (x10°/1) 0.020 0.579
Eosinophils (x10°/1) —0.018 0.633
Basophils (x10°/1) —0.064 0.080
Immunosenescence
Lymphocytes (x10%/1) —-0.076 0.039
CD4/CD8 T cell ratio 0.034 0.374
Memory/naive CD4 T cell ratio —0.017 0.644
Memory/naive CD8 T cell ratio —0.073 0.054
Memory/naive B cell ratio —0.089 0.020
Cellular ageing
Telomere length (bp) —0.008 0.824
DNA damage (%) —0.028 0.452
DNA repair (%) —0.056 0.126
Isoprostanes (ng/ml)
iPF2alpha-III —0.041 0.278
iPF2alpha-VI 0.020 0.588

Thurn M et al., Curr HIV/AIDS Rep (2017) 14:31-37




Table 1. Operationalizing a Phenotype of Frailty

A. Characteristics of Frailty B. Cardiovascular Health Study Measure*
Shrinking: Weight loss Baseline: >10 Ibs lost unintentionally in
(unintentional) prior year

Sarcopenia (loss
of muscle mass)

Weakness Grip strength: lowest 20% (by gender, body
mass index)

Poor endurance; Exhaustion “Exhaustion” (self-report)

Slowness Walking time/15 feet: slowest 20% (by
gender, height)

Low activity Kcals/week: lowest 20%

males: <383 Kcals/week
females: <270 Kcals/week

C. Presence of Frailty

Positive for frailty phenotype: =3 criteria
present

Intermediate or prefrail: 1 or 2 criteria
present

*See Appendix.
Fried LP et al. ] Gerontol A Biol Sci Med Sci 2001,56:M146-56



Accumulation of Deficits as a Proxy
Measure of Aging

Arnold B. Mitnitski'?, Alexander J. Mogilner, and Kenneth Rockwood**

“...a method for appraising health status in elderly people.

A frailty index WasNBfiR€dFab ERE_pro PBEYEN bf accumulated

deficitmvmmmrs—sgwmmrﬁw@md
laboratory abNr1LcJ>IrV|mBaﬁ| i(e)sF)’.thE Ele(%l\;ress%?'gn”%%\ﬁgual state

variable, reflecting severity of ililness and proximity to death...”

Research Article
TheScientificWorld (2001) 1, 323-336
ISSN 1532-2246; DOI 10.1100/tsw.2001.58



Electronic Frailty Index NHS

!

20 disease states

e.g.

* Hypertension

e Arthritis

e Chronic kidney disease
e |schaemic heart disease
* Diabetes

e Thyroid disease

e Unirary system disease
* Resp system disease

36-item
Frailty

Deficits of
eFl

v

1 abnormal lab value
anemia and haematic deficiency

Clegg A et al, Age and Ageing 2016; 45: 353-360

}

8 symptoms/signs

* Polypharmacy

* Dizziness

* Dyspnea

* Falls

e Sleep disturbance

* Urinary incontinence

e Cognitive problems

* Weight loss & anorexia

7 disabili’:ies

* Visual impairment

* Hearing impairment

* Housebound

e Social vulnerability

* Requirement for care

* Mobility and transfer problems
e Activity limitations
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Figure 1. Five-year Kaplan-Meier survival curve for the
outcome of mortality for categories of fit, mild frailty, moderate
frailty and severe frailty (internal validation cohort).
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Age Ageing 2016,;45:353-60 Figure 2. Relationship between age, electronic frailty index
score and mortality (internal validation cohort).



High frailty index (Fl) scores predict mortality
at all ages both in humans and in mice
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Prevalence of frailty in 62 countries worldwide

(a) Location
Africa
Americas
Asia
Europe

Oceania

Total

4(5585)
60(113863) 47 (88589)
47(86997) 38(71846)
60(148253) 53 (134897)
5(5117)

178 (360438) 147 (306034)

Frail Prefrail Frailty (95%Cl)  Pre-frailty(95%Cl) Datasets (N) Datasets(N)
I : + / : 22%(10%-37%) 47%(42%53%) 5(5760)
: (o on : —a— 17%(15%-19%) 50%(47%-53%)
K-; 1—1|- s 11%(10%-12%) 47%(44%-51%)
— : 1 : 8%(7%-10%)  42%(40%—44%)
|—‘:—| E 12%(8%-16%)  49%(41%-56%) 5(5117)
K - 12%(11%-13%) 46% (45%-48%)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

100%

O’ Cahoimh Age and Ageing 2021; 50: 96—104



Prevalence of frailty in 62 countries worldwide

(b) Location

Africa
Americas
Asia
Europe
Oceania

Total

12% usando il modello fenotipo e 24% usando il modello accumulo deficit

Data sets (N) Data sets (N)

11(50723) 7(35232)
22(90192) 11(40478)
32(1174208)9 (1109919)
4(11704) 2(8116)

71(1334964)29 (1193745)

Frail Prefrail Frailty (95%Cl)  Pre-frailty (95%Cl)
: : N/A N/A 2(8137) ©
0: i : 23%(15%-32%) 50% (41%60%)
b :0 | ' 25%(19%-32%) 49% (38%-60%)
l-’-: Al. 22%(20%-24%) 49%(46%52%)
t E + i E 31%(20%42%) 51%(50%52%)
o n 24%(22%-26%) 49%(46%52%)
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100%

O’ Cahoimh Age and Ageing 2021; 50: 96—104



HIV infection is independently associated with frailty
in middle-aged HIV type 1-infected individuals
compared with similar but uninfected controls
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Kooij KW, AIDS. 2016 Jan;30(2):241-50
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A frailty index predicts survival and incident
multimorbidity independent of markers of HIV
disease severity

HR
Table 2. Descriptive characteristics of the sample at first study visit. Frailty index 7 | | 163 (1.05-2.52)
Sample size, n 2722
Age, mean +SD 46+ 8 Age - 1.05 (0.99-1.11)
Women, n (%) 867 (32)
Current CD+4+ cell count, mean £+ SD 588 +267
Nadir CD4™" cell count, mean +SD 209+ 163 .
Undetectable HIV viral load, n (%) 2577 (93) Current GD4 e 048 (0.32-0.72)
VACS index, mean +SD 1615
Pack-years smoking, mean £ SD 1616
Injection drug use, n (%) 730 (27) Nadir CD4" 1 f—— 0.58 (0.31-1.10)
Multimorbidity®, n (%) 390 (14)
Cardiovascular disease, n (%) 95 (4)
Hypertension, n (%) 752 (28) Injection drug use - o | 251 (1.16-5.44)
Type 2 diabetes mellitus, n (%) 254 (9)
Chronic kidney disease, n (%) 14 (1) . ™ 0
Hepatic cirrhosis, n (%) 150 (6) HR
Chronic obstructive pulmonary disease, n (%) 60 (2)
Osteoporosis, n (%) 368 (14) Fig. 1. Predictors of survival in multivariate analysis. Points
Cancer, n (%) 26 (1)

represent adjusted HRs and whiskers 95% confidence inter-
vals. HR, hazard ratio.

Guaraldi G, AIDS 2015, 29:1633-1641



Polypharmacy

Retrospective chart review of 89 HIV-positive individuals aged 60 and older, University of California

Table 2. Summary of Medications per Participant

Medication

Median
(Interquartile Range)

Common
Examples, n (%)

Total
Antiretrovirals

Nonantiretrovirals

Vitamins, minerals,
supplements

13 (9-17)°
4 (3-5)

6 (3-9)

2 (0-5)

Tenofovir, 55 (62)
Ritonavir, 43 (48)
Emtricitabine, 41 (46)
Aspirin, 45 (51)
Acyclovir, 22 (25)
Atorvastatin, 21 (24)
Multivitamin, 48 (54)

Omega-3, 30 (34)
Calcium, 24 (27)

Gastrointestinal

Blood

Greene M et al ] Am Geriatr Soc 62:447-453, 2014



Table 3. Drug-Drug

Type of Drug-Drug Intera

Total drug—drug interactions,
Antiretroviral/nonantiretrovire

Nonantiretroviral/nonantiretre

Antiretroviral/antiretroviral, n

*Consider therapy modificatio
bAvoid combination.

“All examples of drug—drug ir
HIV = Human Immunodeficie

100 -
90 |
80
70 A
60 -
50 o
40 -
30 A

Percentage of Participants

20 A

1) =

0 T T T T .
Polypharmacy Polypharmacy Drug-Drug Potentially Anticholinergic
(Total (Only non- Interaction Inappropriate Risk Scale Score
medications) antiretroviral Medication 23
medictions)

Figure 2. Percentage of HIV-positive participants with
medication-related problems. Each bar represents the percent-
age of participants with each listed medication-related

problem. In this figure, polypharmacy is defined as >5 medica-
tions. HIV = human immunodeficiency virus.

nmon Examples®

navir and atorvastatin (9)
anavir and calcium

onate (7)

rofen and aspirin (11)
vastatin and niacin (5)
anavir and tenofovir (12)
navir and efavirenz (3)

1 in parentheses.

Greene M et al ] Am Geriatr Soc 62:447-453, 2014



Risk Factors for Falls in HIV-Infected Persons

TABLE 1. Odds of Recurrent Falling by Demographic Characteristics - 4-—\

Nonfallers, | Single Fallers, Recurrent Fallers, | Odds Ratio
Demographic n = 250 (%) n =43 (%) n = 66 (%) 95% CD*
Age in yrs (mean = SE) 52.0 = 0.3 51.8 = 0.7 52.1 £ 0.5 1.0 (0.96 to 1.1)
Female gender 31 (12) 6 (14) 17 (26) 2.5 (1.3 t0 4.8)
White 177 (71) 35 (81) 53 (80) 1.7 (0.9 to 3.3)
Hispanic ethnicity 45 (18) 5(12) 15 (23) 1.3 (0.7 to 2.6)
Current tobacco use 74 (30) 18 (42) 31 47) 2.1 (1.2 to 3.7)
Alcohol use >7 drinks/wk 11 (4) 3() 12 0.3 (0.04 to 2.7)
Current illicit drugs 80 (32) 11 (26) 12 (18) 0.5 (0.2 t0 0.9)
Years since HIV diagnosis (mean * SE) 14.0 = 0.5 16.8 = 1.1 15.8 = 0.9 1.0 (1.0 to 1.1)F
Current CD4 count (mean * SE) 595 = 20 586 + 28 599 = 38 1.0 (1.0 to 1.1)f
Nadir CD4 count (mean * SE) 168 = 10 169 = 27 164 £ 17 1.0 (0.9 to 1.1)f
HIV-1 RNA below detection 238 (95) 40 (93) 64 (97) 1.6 (0.4 to 7.4)
VACS index score (mean * SE) 17.6 = 0.9 179 £ 24 20.7 £ 1.8 1.0 (1.0 to 1.03)F

*(Odds ratio comparing nonfallers and recurrent fallers.
fper 1 unit.
Iper 50 cells.

SE, standard error.

J Acquir Immune Defic Syndr Volume 61, Number 4, December 1, 2012



TABLE 4. Risk Factors for Recurrent Falls From Multivariate
Logistic Regression Models

Parameter Odds Ratio (95% CI)
Difficulty with tandem stand* 13.5 (3.0 to 60.5)
Antidepressant use 3.7 (1.8 to 7.7)
Exhaustiont 3.7 (1.8 to 7.7)
Diabetes 3.6 (1.4 to 9.4)
Female gender 3.5 (1.4 to 8.8)
Shrinking 34 (1.2 to 10.1)
Opiate use 3.1 (1.5 t0 6.5)
Current/prior didanosine 2.6 (1.2 to 5.4)
Sedative use 2.5 (1.1 to 5.5)

J Acquir Immune Defic Syndr Volume 61, Number 4, December 1, 2012
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FIGURE 1 Delirium incidence per/1000 person years, by HIV
status. PWH, people with HIV; PWoH, people without HIV. Red

line = PWH and Blue line = PWoH. Akgiin KM et al., ] Am Geriatr Soc 2023
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HIV & frailty: che fare

* Assessment of patients

* Assessment of care providers: a common lexicon

* Choosing patients for consultation and clarifying the
role of the geriatrician

* Determination of workflow: how will the geriatrician
interface with the other specialists?

* Salary support: How will the physician bill?

* Nonclinical programs for patients aging with HIV



