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John, 62 YRS 
Professor at University 
Divorced, one child living abroad 
BMI=22.7   
Smoke pack year=0 
Physical activity = none (mobility impairment) 

HIV history 
Duration HIV Infection: 22 years (1995) 
Nadir CD4=88/𝛍L 
CDC Stage: B 
HIV1 RNA<40 c/mL (Not detectable since 2007) 
Current CD4=416/𝛍L (32%) 
CD4/CD8=0.7 
CD8 CD38 DR+=32/𝛍L 

ARV history 
Pre-ART: 2 years (AZT+ddc) 
Early-ART: 8 years (D4T+PI IND or NFV) 
Late-ART: 5 years (TDF or ABC+ ATV/r or DRV/r) 
Mono-PI: 5 years: DRV/r 
Current regimen: 1 year: TAF/FTC+ELV/c 



Di che cosa dobbiamo parlare nella 
visita? 



At exactly age 20 years, HALE 
was about 31 years (SD 0·16) 
among men living with HIV 
and 27 years (0·16) among 
women living with HIV. In the 
HIV-negative population, 
HALE was around 58 years (SD 
0·02) for men and 63 years 
(0·02) for women.  

 

After adjustment for co-
dependencies, we noted little 
differences in the levels of 
morbidity compression 
between PLHIV and their HIV-
negative counterparts; 
however, men and women 
living with HIV had reduced 
life expectancies and 
measures of HALE.  

Lancet HIV. March 2017.  
doi:10.1016/S2352-3018(17)30029-2. 



Total Patient Care 
Total Patient Care is a 
comprehensive patient 
approach which considers the 
physical, emotional, social, 
economic, and spiritual needs of 
the person; his or her response to 
illness; and the effect of the 
illness on the ability to meet self-
care needs. It means a transition 
away from a model of single 
referral center for care provision 
to a system of comprehensive 
coordinated care able to 
provide both primary and 
specialized support for PLWH.  
	

American Academy of Family Physicians 

1.  Personalized medicine 

2.  Patient centered  

3.  It referers to HEALTH (Not 

disease)  

4.  Muldimentional assesment 

5.  Patient/comunity 

awareness  

6.  Reshaping healthcare 

system  



2000 Dyslipidaemia 
High dose statine 
LDL=52 mg/dL 

2009 T2 Diabetes Mellitus 

2001 Lipoatrophy 
Leg fat%=9➠17% 

2001 Lipohypertrophy 
VAT=117➠219cc 

2014 Miocardial Infaction 
and coronay 
rivascularizatrion 
(1 recurrence) 

2002 Bilateral 
osteonecrosis of femour 
heads and  (2003) hip 
replacements 

2017 Sarcopenia 
ASMI=10.4➠6.6 
Hand grip=23.9 Kg 

2017 
Hypergonadotropic 
hypogonadism 
T=2.8 ng/mL 
LH=26.9 ng/mL 

recurrent facial 
palsy 

Co-morbidities 
(HANA  
HIV Associated non-AIDS 
conditions)  

& 
Multi-morbidities 



Qual’è la malattia più importante di 
Giovanni? 



The traditional paradigm of stand-alone disease medicine has become 
out-of-date in a clinical world dominated by older individuals 
characterized by multi-morbidity and mutually interacting syndromes.  
 
The comprehensive geriatric assessment is meaningless if conducted in 
the absence of an integrated care model and without the geriatrician's 
expertise at managing the complexity of frail elders  
 
Several medical specialties have started looking with interest at some 
geriatric concepts (and frailty is a paradigmatic example) in order to 
better face the increased complexity of their patients  
	
	
	



2000 2005 2010 2014 



Geriatric pa*ent 
(biologically aged)

Older pa*ent 
(chronologically old)

versus

WYSIWYG! 
What you see, is what you get 



Frailty Related phenotype 
ü  Move slowly 
ü  Weak handgrip 
X Reduced level of activity 
X Unintentionally lost of 
weight 
ü  Feel exhausted 

Phenotipic Frail 

37-item Frailty Index 
 
 
 
 
 
 
 
 
 
 
 
 

Date 
FI  
(frail>0.28) 

Deficit 
count 

09/02/17 0,2972973 16 
25/01/16 0,3823529 18 
29/05/15 0,3235294 16 
21/01/15 0,2647059 14 
12/11/13 0,2222222 13 
26/09/12 0,1891892 12 
26/09/11 0,2702703 15 
14/09/10 0,25 14 
24/06/10 0,1612903 10 
09/09/09 0,2162162 13 
29/06/09 0,3225806 14 

Total lean 
Delta 
Change 

2008 62690 
2009 54662 -8020 
2010 54903 241 
2011 57655 2752 
2012 53967 -3688 
2013 53409 -558 
2016 52088 -1321 
2017 51789 -299 

Sarcopenia / lean mass 
 
 
 
 
 
 
 
 

Physical function 
 
 
 
 
 
 
 
 
 

Gait speed: 3 mt/sec 

SPPB=4/15 

Chair stand test 
(5 times) 
>16 sec 

Hand grip=23.9 Kg 
(dominant hand) 
10° percentile 

Frailty 



 
 
Pictorial fit/
frail scale 



Phenotype 
Model 

Pre-Disability Model 

Model for adapted care 

Multimorbidity and frailty represent two different 
ways of looking at the complexity of older 
persons.  
ü  Multimorbidity is dependent on diagnostic 

capacity and is based on a single (ie, 
nosological) domain of the individual’s health 
status may be insufficient at measuring the 
biological, clinical, and social complexity of 
older persons.  

ü   Frailty implies a more exhaustive and 
comprehensive assessment of the individual 
and his/her environment, facilitating the 
implementation of tailored interventions.  

 

Frame a 
clinical 
condition 

Support a  
preventive action 

Feeds a  
public health model 
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Phenotype 
Model 

Pre-Disability Model 

Model for adapted care 

Frailty 

HIV+	HANA	
condi-ons	=	MM	

Disability 

Frailty in HIV 
Frailty and HIV 

 

HIV in Frailty 



Disability 
 
Katz Index of 
Independence in Activities 
of Daily Living  
ü  Bathing 
ü  Dressing 
X Toileting 
X Transferring 
ü  Continence 
ü  Feeding 
80% 

Instrumental Activities of 
Daily Living 
ü  Telephone 
ü  Shopping 
ü  Food preparation 
ü  Laundry 
ü  Mode of transportation 
ü  Responsibility for 

medication 
ü  Ability to handle 

finances 
100% 

EQ-5D-5L=65% 

Patient related 
outcomes 
 
 
 
 
 
 
 
 
 
 

 
CESD=18 mild depression 

ü  Frailty 
ü  Falls  
X Urinary incontinence 
X Delirium 
X Visual loss 
ü  Hearing impairment 

Geriatric Syndromes 
 
 
 
 
 
 



In your patient visit which clinical 
outcome  you would primarily discuss 
with John? 

1. HIV RNA un-detectability 
2. CD4>500 𝛍/L 
3. CD4/CD8>1 
4. ARV durability 
5. Multi-morbidity 
6. Healthy Life expectancy 



…. From assessment of disease to 
evaluation of HEALTH  

Physical health 
QoL 

Physiscal function 

Mental heath 
QoL 

Mood 
BADL 

Spiritual life 
support 

Emotional 
Well being 
Aegiosm Stigma 
Socialization 



How? 



Delivery System Design: Assure the 
delivery of effective, efficient clinical care 
and self-management support 

Multidimension
al assessment 

of HEALTH 

Beyond HIV                    undetectability  

HIV 
physicians  

Occupational 
therapist 

Pharmacist 

Psychologist Nurse 

Geriatric  
syndromes 

Non HIV specialists 

Disability 

QoL 

Mental Health 

Physical 
function Frailty 



Insert	footnotes	here	

CLINICAL MANAGEMENT: 
Health care organization & 
Delivery system design 



Il compito a casa (o a scuola) 



La Pagella! 





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. 
 

My Smart Age with HIV: Smartphone self-assessment of frailty and 
information - communication technology (ICT) to promote 
healthy ageing in HIV. 

In	the	healthcare	domain	several	research	projects	developed	
Internet	of	Medical	Things	(IoMT)	frameworks	using	

Internet of Medical Things (IoMT)

 
 
 

 

Health Index 
Physical  
Health 

Physical 
Function 

EMA 



MYSmartAWHiv: building up a HEALTH INDEX to 
improve Awareness in PLWHIV aged >50 years



MYSmartAWHiv: building up a HEALTH INDEX to 
improve Awareness in PLWHIV aged >50 years

Steps 
 

Calories 
 
 

Sleep 	

Ecological Momentary 
Assessment (EMA)  

Physiological 
data (daily) 
	

EMA domains : physical 
activity, smoke, mood, 
stress level, social 
relationships, eating 
behaviours, and sleep 
quality  
	

22 items/
week 



MySAwH App 



VivoFit2 
Garmin 

Real John data 



Take home message 
1. HIV is a chronic condition which implies a reshape 

the health system and in the community support 

2.   Total Patient Care is a a patient centered 
approach which implies a multidimensional 
assessment of patients needs  

3.  TPC  contribute to the 90-90-90 target but  goes 
beyond it 

4. Patient and healthcare team are partner of the 
multidimensional assessment which define new 
health outcomes 

Conceptual slide - based on Expert Opinion of the presenter 


