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Fragilità: “... perdita progressiva della capacità omeostatica”

• “being in a weakened state”

• “ailing, sickly, and infirm, as well as 
feeble, and lack of energy.”

• “being in a delicate state..” 

• the opposite of hardiness 

• “excess demand imposed on reduced 
capacity..” 

• “a precarious balance easily 
perturbed” 

• “at risk for adverse health 
outcomes” 

• “sarcopenia” 

• “underweight” 

• “failure to thrive”

• “tendency to fall” 

• “slowing mentation” 



Definizione operativa di fragilità in popolazione
generale anziana – Cardiovascular Health Study

1. Forza (handgrip) nel quintile inferiore

2. Velocità del cammino nel quintile inferiore

3. Perdita di peso non intenzionale ≥4,5 kg nell’ultimo anno

4. Facile esauribilità

5. Livello di attività fisica nel quartile inferiore

PHENOTYPE FRAILTY INDEX (PFI)

Fragile: ≥3 componenti 

Intermedio (prefragile): 1 o 2 componenti

Non fragile (robusto): 0 componenti

L Fried, et al. J Gerontol 2001





Landi et al.,  Clin Geriatr Med 2015;31:367-74

The target population is comprised of individuals with target organ damage (low 
muscle mass), specific clinical phenotype, and impaired physical performance

Identifying an at-risk older population



Multimorbidity



Comorbidity of 10 common conditions

Guthrie B et al. BMJ 2012;345:bmj.e6341



Proportion of multimorbid people with frailty

Multimorbidity → 2+ diseases
Frailty → CHS criteria

16%
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Proportion of frail people with multimorbidity

72%

Multimorbidity → 2+ diseases
Frailty → CHS criteria
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Disability, more than multimorbidity, was predictive of mortality 

among older persons aged 80 years and older. 
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Older adults and polypharmacy

All age groups 

(> 65 y)

n=12.301.537

65-74 y

n=6.154.421

75-84 y

n=4.474.887

≥85 y

n= 1.672.229

Polypharmacy

5-9 drugs

≥10 drugs

6.024.383 (49.0%)

1.389.591 (11.3%)

2.681.639 (43.6%)

529.506 (8.6%)

2.462.378 (55.0%)

629.043 (14.1%)

880.366 (52.6%)

231.042 (13.8%)

Onder G et al. J Gerontol A Biol Sci Med Sci. 2013 

… The highest prevalence of medication use was among persons 
aged at least 65 years, of whom 12% took at least 10 medications

Italy

US

Kaufman et al. JAMA 2002

… mean number of drugs was 7.9 for age group 70-79 y, 9.3 for 
age group 80-89 y and 9.7 for age group 90 y or older

Sweden

Hovstadius B et al. BMC Clin Pharmacol. 2009
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Numero medio di sostanze per età e sesso 
(2017) – dati Osmed



Drug use in Italy (n=15,931,642)
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Esposizione a farmaci nella popolazione di 
età ≥65 anni per ATC al III livello



Esposizione a farmaci nella popolazione di 
età ≥90 anni per ATC al III livello (prime 30 
categorie, 2017)



The Example of Heart Failure

Age  61±11           71±7 67±10 61±10 65±12 63±11         68 

ACE-i ACE-i vs AR-AT1    AR-AT1 ß-block.     Anti-Aldost.    Digoxin   Anti Aldost.

Metanalysis ELITE II           VAL-HeFT Metanalysis RALES            DIG         TOPCAT

Pts 12763             Pts 3150                Pts 5011           Pts 9711           Pts 822 Pts 3397         Pts 3445

Males (%) 81%                70%               71%             73%           73%            78%         48%

NYHA III-IV        no IV 48%              40% (III)       46%          95%             33%        34%

Comorbidity       no                   no no no no no no

Disability            no                   no no no no no no





EBM and Geriatrics

 Frail elderly are systematically excluded from RCTs

 Those included are “superfit”, “young-old”
randomized patients

 A new form of EBM is in place

EVIDENCE BIASED MEDICINE



Treatment Regimen for a 79-Year-Old Woman With 
Hypertension, Diabetes Mellitus, Osteoporosis, Osteoarthritis, 
and COPD

Boyd, C. M. et al. JAMA 2005;294:716-724.



Potentially serious drug-drug interactions between drugs 
recommended by clinical guidelines for 3 index conditions 
and drugs recommended by each of other 11 other 
guidelines

Dumbreck et al BMJ 2015



Indicatori di rischio di interazione nella 
popolazione di età ≥65 anni (2017)



DEPRESCREBING IN NH - SHELTER

Onder G et al JAMDA in press



DEPRESCRIBING IN NH - SHELTER
Odds Ratio 95% C.I. P

Genere (femmine) 1.04 0.82-1.32 0.739
Età (anni)
65-75
75-85
85-95
95+

Ref.
0.78
0.60
0.86

-
0.57-1.06
0.44-0.82
0.54-1.35

-
0.115
0.001
0.502

Cardiopatia ischemica 0.99 0.79-1.23 0.923
Ictus 0.93 0.73-1.19 0.570
Diabete 0.96 0.76-1.22 0.759
Insufficienza Cardiaca 0.79 0.61-1.03 0.080
Cancro 0.73 0.52-1.02 0.061
COPD 0.75 0.52-1.08 0.125
Demenza 1.08 0.85-1.36 0.535
Costipazione 0.86 0.68-1.08 0.194
Dolore 1.12 0.89-1.42 0.319
Dispnea 0.78 0.48-1.24 0.288
Disabilità ADL*
Independenza
Necessità di assistenza
Dipendenza

Ref.
1.00
0.91

-
0.75-1.34
0.66-1.26

-
0.984
0.589

Deterioramento cognitivo†
Intatto
Leggero/moderato
severo

Ref.
1.40
1.59

-
1.06-1.85
1.13-2.23

-
0.016
0.008

Depressione‡ 1.04 0.84-1.28 0.733

Geriatri 1.25 1.01-1.56 0.046

Farmacisti 0.85 0.65-1.11 0.221



BMJ 2011;343:d6553

CGA for older adults admitted to hospital: meta-analysis of 
RCTs

Odds ratios for death or deterioration at the end of follow-up (median 12 months) in elderly patients according to 
comprehensive geriatric assessment  (ward, team) after emergency admission at baseline



J Gerontol A Biol Sci Med Sci 2009;65A:159-164

One-year survival as a function of hospital admission 
to an acute geriatrics or internal medicine ward, after 

stratification by risk of death score 



Guiding Principles: 
1. Recognizing the limitations of the evidence base, 

interpret and apply the medical literature specifically 
to older adults with multimorbidity.

2. Frame clinical management decisions within the 
context of risks, burdens, benefits, and prognosis for 
older adults with multimorbidity.



Guiding Principles: 
3.   Consider patients complexity and treatment 

feasibility when making clinical management 
decisions for older adults with multimorbidity.



Guiding Principles: 
3.    Consider treatment complexity and feasibility when 

making clinical management decisions for older 
adults with multimorbidity.

4. Use strategies for choosing therapies that optimize 
benefit, minimize harm, and enhance quality of life 
for older adults with multimorbidity.



Guiding Principles: 
3.    Consider treatment complexity and feasibility when making 

clinical management decisions for older adults with 
multimorbidity.

4. Use strategies for choosing therapies that optimize benefit, 
minimize harm, and enhance quality of life for older adults 
with multimorbidity.

5. Elicit and incorporate patient preferences into medical 
decision-making for older adults with multimorbidity.



… focus on a patient’s individual health goals 
within or across a variety of dimensions (e.g., 
symptoms; physical functional status, including 
mobility; and social and role functions) and 
determine how well these goals are being met…

Rubern DB NEJM 2012



GOAL ORIENTED CARE

Rubern DB NEJM 2012

1. Individually desired rather than universally
applied health states;
2.It simplifies decision making for patients with 
multiple conditions by focusing on outcomes 
that span conditions and aligning treatments
toward common goals
3. It prompts patients to articulate which health 
states are important to them and their relative 
priority



GOAL ORIENTED CARE

Rubern DB NEJM 2012





“Developing innovative therapeutic 
interventions against physical frailty and 
sarcopenia (ITI-PF&S) as a prototype 
geriatric indication”

IMI Call n.9
(call for interest) was 
published on July 
9th, 2013

A private - public partnership – will be a
good approach to answer these complex questions



INCLUSION CRITERIA

Demographic characteristics
Age ≥70 years

Physical function, body composition, and lifestyle criteria
•Able to complete the 400-meter walk test 
•SPPB score between 3 and 9
•Presence of low muscle mass (DXA) according to FNIH
•Sedentary lifestyle
•Willingness to be randomized to either intervention group

Eligibility criteria
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Condition Measurable biological 

substrate

Measurable clinical 

manifestations

Measurable function 

CHF Myocardial dysfunction 
(echocardiography)

- Shortness of breath
- Fatigue

6-min walking test

COPD Airways destructive 
changes (spirometry)

- Dyspnoea
- Cough
- Sputum

6-min walking test

PAD Arterial stenosis (Doppler 
echocardiography)

- Intermittent claudication
- Numbness
- Ulcers

Treadmill walking 
distance

PF Reduced muscle mass 
(DXA)

- Slow walking speed
- Poor balance
- Weakness

SPPB

Implementation of physical frailty in
clinical practice



Morphin

4 out of  10 patients 65-74            

1 out of  10 patients 85+

13%

38%
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No analgesia

2 out of  10 patients 65-74

3 out of  10 patients 85+

Bernabei R. et al., JAMA 1998

Management of pain in elderly patients with cancer. 
Systematic Assessment of Geriatric drug use via 

Epidemiology (SAGE)



Distribuzione degli utilizzatori nella 
popolazione di età ≥65 anni per numero di 
sostanze diverse (2017) – dati Osmed



The «up-to-date» patient

Multimorbidity
Multiple drugs
Physical function
Cognitive status
Physical function
Affective status
Social status

Incontinence 

Malnutrition

Falls

Osteoporosis
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Researchers have 
largely shied away 

from the complexity 
of multiple chronic 

conditions
— avoidance that 

results in expensive, 
potentially harmful 

care of unclear 
benefit.

Tinetti M. NEJM2011
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Identification of a target population and 
operationalization of frailty

PHYSICAL FRAILTY

NEGATIVE HEALTH OUTCOMES
Mobility disability, falls, loss of independence, 

institutionalization, death

SARCOPENIA SPPB 3-9

FRAILTY

-Weakness
-Slow walking speed
-Balance problems
-Impaired cognition
-Mood complaints
-Socioeconomic problems
-Geriatric Syndromes (i.e. 
inconitnence, pressure ulcers, 
delirium, malnutrition, etc.)



• Sindrome multifattoriale, determinata dalla riduzione della fisiologica 
riserva funzionale e della capacità di resistere a eventi stressanti 
ambientali (capacità di omeostasi)

• Comporta un aumentato rischio di eventi clinici: disabilità, 
ospedalizzazione, istituzionalizza-zione, morte

• Condizione complessa e dinamica, della quale si sono proposti 
numerosi modelli

Fragilità: 
definizione


