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HIV infection detected at an older age

53 yrs

Heterosexual

Live with family and nephews

HIV diagnosis: 2012

CDC group A 

CD4 nadir 320/microL

HIV-1 wild type

HIV VL=46000 c/mL



Age distribution of HIV+ patients attending MHMC

2015:
Median age 51yrs

2006:
Median age 40 yrs

The age profile of people living with HIV is 

changing

Guaraldi G, personal comunication 2016



Mr. A: HIV infection detected at an older age

(2012)

53 yrs

Heterosexual

Live with family and nephews

HIV diagnosis: 2012

CDC group A 

CD4 nadir 320/microL

HIV-1 wild type

HIV VL=46000 c/mL

Co-morbidities

 HTN 

 MS

 Benign prostatic

hyperplasia (BPH)

Rx

Lisinopril

Tamsulosin

Antropometry

BMI=25.2

Waist=102 cm

Leg fat%=27%

VAT=256cc

Life style

Sedentary

Non smoker

(pack year=58)

NEAT Trial

Ranomised in 

TDF/FTC+DRV/r



New challenges and unmet needs of PLHIV aged 50+

2000 2005

Drug
Toxicities

Co-morbidities



Smit M, Lancet Infect Dis. 2015 

Jul;15(7):810-8.

 In the ATHENA cohort, proportion of 
patients on ART aged ≥50 years old will 
increase from 28% to 73% between 
2010 and 2030

 Burden of NCDs mostly driven by 
larger increases in cardiovascular 
disease compared with increases in 
other comorbidities



Multimorbidity (presence of 

multipe chronic conditions at 

the same time)

Although multimorbidity refers to 

the presence of two or more 

chronic conditions, there is no 

standard definition or consensus 

on which conditions should be 

considered. 

The impact of multimorbidity on 

functioning, quality of life and 

risk mortality may be significantly

greater than the sum of the 

individual effects that might be 

expected from these conditions.



2000 2005 2010 2014

Drug
Toxicities

Co-morbidities Multi-
morbidities

Frailty

New challenges and unmet needs of PLHIV aged 50+



“…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…”
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Robust

Frail and  pre-frail

Reversible

Disable
ADL-Mobility

Dependence

Aging
“Normal”

Trajectories of physical function  in older subjects



Geriatric patient

(biologically aged)

Older patient

(chronologically old)

versus

The need of screening for frailty



Frailty recognition in clinical practice

Frailty Related Phenotype1

• A person can be said to be frail if 
they have any 3 of the following 
features:

1. They move slowly

2. They have a weak handgrip

3. They have reduced their level of 
activity

4. They have (unintentionally) lost 
weight

5. They feel exhausted

• “pre-frail” is used when only one 
or two of these deficits is present

• Clinically recognizable and not 
otherwise definable as being 
disabled or as having multiple co-
morbid illnesses

The Frailty Phenotype

Fried LP et al. J Gerontol A Biol Sci Med Sci 2001;56:M146-56





AIDS 2016, 30:241–250 

Prevalence of frailty criteria. 

Prevalence of frailty by age

HIV infection was independently

associated with prefrailty/frailty in 

middle-aged HIV-infected patients

compared with HIV-uninfected

controls



Frailty recognition in clinical practice

Frailty as a deficit accumulation2

• Frailty can be 
operationalized as deficit 
accumulation and can be 
expressed in a frailty index

• Can be summarised as a 
scale from Robust to 
Terminally Ill

• A frailty index derived from 
routinely collected clinical 
data can offer insights into 
the biology of aging using 
mathematics of complex 
systems

Rockwood et al. Lancet 1999;353:205-6



We constructed a Frailty Index 

(FI) from health variables 

collected as part of routine 

assessments in an HIV clinic
Guaraldi G. AIDS. 2015 Aug 24;29(13):1633–41. 



Frailty index predicts survival and incident multimorbidity

independently from markers of HIV disease severity among people 

ageing with HIV

33 deaths over 8150 person-years follow-up 

(mortality rate; 0.40/100 PYFU)

Guaraldi G, 16th International Workshop on Co-morbidities and Adverse Drug Reactions in HIV

AIDS 2015 

Poisson analyses to predict Mm

228 (9.4%) new MM over 6925 person-years 

follow-up (incident rate 3.29/100 PYFU)

Frailty Index Frailty Index

Age
Age

Current CD4

Current CD4

Nadir CD4

IV Drug use IV Drug use

Female

Smoke Pack Year



Frailty implication for clinical practice

23

Risk prediction Trajectories of changes in 

the health status 

(Health transitions)

Frailty Phenotype Frailty Index





Vellas B et al. J Nutr Health Aging 2013;17:629-631



2000 2005 2010

Drug toxicities Co-morbidities Multi-morbidities

New challenges and unmet needs of PLHIV aged 50+

Frailty

2013

Disability

2015

Erlandson, K. M.,et al. Current HIV/AIDS Reports, 11(3), 279–290.



Factors Associated With Limitations in Daily Activity 

Among Older HIV+ Adults

Erlandosn K, P-721 CROI 2016

 In HIV+ older adults, 

IADL impairment 

occurs more 

frequently among 

those with 

neuroimpairment or 

frailty. 

 Modifiable risk factors 

(smoking, low physical 

activity) provide 

targets for 

interventions to help 

maintain independent 

living 



Do you reccomend to treat Bone 

Comorbidity? 
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* 

** 
Enter a ‘1’ if this is the first of this form for this date.  Designate subsequent forms on the same date with a 2, 3, etc.
Enter the subject's current study step number. Enter ‘1’ if the study does not have multiple steps. 

 
 

FOR OFFICE USE ONLY - TEAR OFF SHEET 
 
SITE PERSONNEL INSTRUCTIONS:  
The following interview asks the participant about falls that he/she may have experienced during his/her 
usual daily activities.  The interview should be conducted prior to the clinical exam and preferably  in 
a quiet secluded area (e.g., exam room or other office). This form must be interview er-administered.  
 
It is important to be familiar with the content and format  of the interview before administering it to the study 
participants.  At the visit, please begin by telling the participant: 
 

“We are now going to ask you some questions about falls that may have happened during your usual 
daily activities. For the following questions, by “a  fall” or “falling”, we mean 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. Falls that re sult from a major medical event (for example, a 
stroke, or seizure) or an overwhelming external haz ard (for example, hit by a truck or pushed) should 
not be included.” 
 

The interview is very brief and should take no more than 10 minutes to complete.  Complete the header 
prior to interviewing the participant. 
 
 
 
INSTRUCTIONS TO THE INTERVIEWER: 
 
PLEASE COMPLETE THE FOLLOWING ITEMS AFTER THE PARTICIPANT COMPLETES 
THE QUESTIONNAIRE OR AFTER YOU ASCERTAIN THAT THIS IS NOT POSSIBLE. 
 
 
 
1. Was the interview completed?         ..        .   .. (1-Yes, 2-No) 
  If Yes, go to question 2. 
  If No, complete ‘a’ and STOP. 
        
 a. Indicate reason             .     1-Participant declined 
                2-Not enough time to complete form in clinic 
                9-Other, specify  

  Specify [70]:                    
 
 
 
2. Enter the language used to complete the form. Refer to Appendix 80 for Language Codes. 

 
Language: 
 
 

 

01-31-14 

 

Patient Number

Protocol Number

Form Week

Date of Patient
  Visit/Contact mmm     dd         yyyy

Institution Code

Key Operator Code*Seq No. **Step No.

30854

Falls

14%

No 
falls

86%

 Fall history

 Risk factors for falls

Erlandson KM, Guaraldi G, Falutz J.

Curr Opin HIV AIDS. 2016 Feb 12



Rx: switch tamsulosin with  finasteride

Geriatrician 

assessment: 

 Fall history

 Risk factors for falls

Clinistatic BP=140/90 mmHg

Orthostatic BP=105/75 mmHg



Clinical
Syndromes

Co-

morbidity
T2DM
HTN
BPH
MS

MM

Frailty Phenotype

Unintentional weight loss 
Weakness
Exhaustion 
Slowness
Low physical activity

Frailty Index=0.31

Geriatric

Syndromes
-falls

-Urinary

incontinence

-visual/sight

impairment

Disability

-ADLs

I-ADLs

CGA Disease Impairment Functional
limitation

Disability

Assessment
tools

Clinical
and
instrumen
tal
Diagnosti
c tools

Strength-

GRIP,

LE power,

exercise

tolerance

Gait speed,

Short

performanc

e physical

battery

(SPPB),

Timed up

and go

Neurocognitive

assessment

-functional

disability

-Patient

Reported

outcomes

PRO)

-Polyfarmacy

Mobility

Momentary

ecological

assessment

Quality of life 

Theoretical model which put in relation Clinical Syndromes Disability

Modified from Nagi disablement model



JAIDS 2015



Clinical

Syndromes

Co-

morbidity

MM

Frailty

Frailty Phenotype
Frailty Index

Geriatric

Syndromes
-falls

-Urinary

incontinence

-visual/sight

impairment

Disability

-ADLs

I-ADLs

CGA Disease Impairment Functional

limitation

Disability

Assessment
tools

Clinical
and
instrumen
tal
Diagnosti
c tools

Strength-

GRIP,

LE power,

exercise

tolerance

Gait speed,

Short

performanc

e physical

battery

(SPPB),

Timed up

and go

Neurocognitive

assessment

-functional

disability

-Patient

Reported

outcomes

PRO)

-Polyfarmacy

Mobility

Momentary

ecological

assessment

Quality of life 

Theoretical model which put in relation Clinical Syndromes with the 

Comprehensive Geriatric assessment and specific assessment tools in the 

pathway from disease to disability

Modified from Nagi disablement model



Short Physical Performance Battery can  be used to detect physical frailty

(impairment)  (cut off=9) 

(Da Câmara 2013)

It is composed by three tests

Balance

SPPB and diagnosis of physical frailty

5 Chair Stand 4m Walk

Each test has a score: from 0 to 4 

points

Maximum Score= 12 points

(subject fully performant)



The comprehensive Geriatric assessment is a Total Patient Care 
model suitable to address a comprehensive coordinated care 

in HIV patients 









"…The time has come to abandon disease as the primary focus of 

medical care. When disease became the focus of Western 

medicine in the 19th and early 20th century, the average life 

expectancy was 47 years and most clinical encounters were for 

acute illness. Today, the average life expectancy in developed

countries is 74 years and increasing, and most clinical encounters

are for chronic illnesses or non-disease-specific complaints…"





Key points for the detection and management of 

frailty

Raise awareness about age-related conditions among policymakers, 

public health authorities, practitioners, and general population

Promote healthy lifestyle and behaviours in the population starting 
since younger age and adulthood

Healthcare authorities should maximize efforts in the detection/care 

of frailty, balancing priorities, needs, and resources

Enhance access to care through a simple process possibly based on 

a single-point entry into the system and the “case manager” model

The choice of the specific frailty instrument should rely on the purpose 
of the evaluation, the outcome of interest, the validity of the tool, the 

studied population, and the setting 

The detection of frailty should lead to a multidomain and person-

centred evaluation (i.e., CGA) for supporting the design of an 

individualized plan of intervention 



Total Patient Care
Care beyond HIV viral load undetectability

TPC is a comprehensive approach to patient care 

that considers the physical, emotional, social, 

economic, and spiritual needs of the HIV-infected 

person, his or her response to illness and the effect of 

the illness on the ability to meet self-care needs. 

It implies a transition away from a model of single 

referral center for care provision to a system of 

comprehensive coordinated care that incorporates 

both primary care and specialized support for HIV-

infected persons. 



HIV physicians

Respirologist

Endocrinologists

Nephrologists

Cardiologists

Hepatologists

FMD
PWV
IMT

CAC

DEXA
Bone US 

Liver
Kidney 
Biopsy

Liver
RM
spectroscopy

Stress ECG
Pulmunary
hypertensio
n
screening

Endocrinologic dinamic
test:
- GH deficiency
- Hypotyroidism
- Hypogonadism
screening

The switch from an integrated multidisciplinary 

approach to a Multi-dimensional comprehensive 

assessment

Assessment of 

NICM

Beyond HIV               undetectability



HIV physicians

Respirologist

Endocrinologists

Nephrologists

Cardiologists

Hepatologists

The switch from an integrated multidisciplinary 

approach to a Multi-dimensional comprehensive 

assessment

Assessment of 

HEALTH

Beyond HIV               undetectability

QoL

Geriatric 

syndromes

FrailtyPhysical 

function

Mental

Health

Disability



My Smart Age with HIV: Smartphone self-assessment of frailty and information -

communication technology (ICT) to promote healthy ageing in HIV.

PURPOSE AND OBJECTIVES OF THE 
STUDY 

In this study we plan to empower 
elderly HIV patients via health 
promotion, assessing reduction in 
health deficit and improvement in 
quality of life using My Smart Age –
application.

A frailty Index will be generated from 
physiological data collected by a 
wellness tract device and PRO 
obtained by ecological momentary 
assessment data generated by 
MYSAWH app

OBJ 1. Compare Pt generated FI with Clinic generated FI

OBJ2. Promote wellness behavious with the support of a  dedicated coach



Self managment: Wellness checklist
Daily

1. Could I exercize more today?

2. Have I bought the right food?

3. Should I drink less alcohol today?

4. Am I doing the right thing to help me sleep properly?

5. Am I doing something new today?

6. Am I keeping my brain active?

Weekly

1. Am I doing something nice with a friend this week?

2. What is my weight and is it changing?

3. Have I planned an active weekend?

4. Am I eating healthy?

Every three to four months

1. Do I feel well or unwell?

2. Have I had my checkup at the clinic?

3. What are my blood results?

4. Have I stopped smoking?

5. Are my finances in order?

6. How has my mood been recently?

7. What are my plans for the next few months?

Coming of age. www.justry.org



Take home massages

• The traditional paradigm of stand-alone HANA 

conditions has become out-of-date in the ageing HIV 

epidemic dominated by older individuals presenting 

multiple chronic comorbidities and mutually interacting 

syndromes

• When Multi-morbidity is the norm, frailty and disability 

turn to be relevant clinical outcomes

• Assessment implies a switch from a Multi-disciplinary 

approach into a Multi-dimensional comprehensive 

assessment

• There is an increasing risk of a HIV medicine done by 

non-HIV physicians, exposing the patients  to multiple 

specialists without an integrated care model and the 

expertise at managing the complexity of frail HIV elders.



The new target

90-90-90-90-90

90% diagnosed

90% on treatment

90% virally suppressed

90% fit at 90 years 

Thank you….

…and stay fit!


