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The problem

The number of elderly patients placed on 

waiting lists has increased dramatically 

and will further grow. Interdisciplinary 

collaboration and distinct patient selection 

is recommended in all recent reviews.

Kneipiess et al., Ageing Res Rev. 2012 Jan;11(1):181-7. 
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Garonzik-Wang et al. Arch Surg 2012;147(2)190:193.
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Lee et al., J Vasc Surg. 2011 Apr;53(4):912-7



SUMMARY
ÅFrailtyis variable vulnerability to adverse outcomes
ÅThe more deficitsthat people have accumulated, the 

frailer they are, but there is a limit to frailty. 
ÅFrailty can be screenedby using simple clinical tools, 

based on mobility and function two weeks previously.
ÅFrailty can be quantified using a Frailty Index based on 

a Comprehensive Geriatric Assessment (FI-CGA).
ÅThe FI-CGA can identify increased risk; changes in 

mobility and balance can track the severity of illness. 
ÅThese lessons can aid older adults in whom solid organ 

transplantation is being considered or carried out.



List of Frailty:

1. Very Fit

2. Well

3. Managing Well

4. Vulnerable

5. Mildly Frail

6. Moderately Frail

7. Severely Frail

8. Very Severely Frail

9. Terminally ill

1. Canadian Study on Health and Aging

2. K Rockwood et al. A global clinical measure of fitness 

and frailty in elderly people. CMAJ 2005; 173:489-495
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Operationalizing frailty

Variables are highly specified: 

prototype is the frailty 

phenotype

ïSlow mobility

ïWeakness

ïWeight loss

ïDecreased activities

ïExhaustion

ÅFried et al.,. 2001;56 J Gerontol 

A Biol Sci Med Sci (3):M146-56.

Variables are hardly specified: 

prototype is the Frailty Index

ïCount health deficits (30-100)
Å age associated but does not saturate; 

Å associated with adverse outcome

Å <5% missing data

ïDivide by the number of deficits 

considered.

ÅMitnitski et al., ScientificWorldJ

2001;1:323-326.

ÅSearle et al., BMC Geriatr 2008;8:24.



Frailty as deficit accumulation: with age, most problems 
become more common

(Canadian National Population Health Survey, n= 66,580)
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National Population Health Survey - Mean Frailty Index at each 

cycle in relation to age
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Mitnitski, et al., J Am Geriatr Soc, 2005;53:2184-9.
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Deficits accumulate characteristically, both between

groups (community vs. institution/ clinical) and  

within groups*
Slope <0.01



5. Why the deficit count matters: transitions from n deficits 
to death during 5 years;Canadian Study of Health & Aging, N=8,547
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Of 8,547 people at baseline, only 18 had 

>17/31 possible deficits, and only 7 (of 

5586) had >17/31 at follow-up 

Survival limit close to the frailty

Index of about 0.7

A limit to of the number of deficits suggests exhaustion of reserve capacity 

ïis it operationalizable clinically? 

Mitnitski, Bao, Rockwood. Mech Ageing Dev 2006;127:490-3. 
Rockwood & Mitnitski Mech Ageing Dev 2006;127:494-6.
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A Frailty Index based on a Comprehensive 

Geriatric Assessment identifies a group at 

the highest risk of dying (some of whom live 18 months).

FI-CGA
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Rockwood, Rockwood, Mitnitski, J Am Geriatric Soc 2010;58:318-323.



Distribution of the 

Frailty Index

in 4 successive 

waves of the Chinese 

Longitudinal Health 

and Longevity Study;

Subjects aged 80-99  

years; n= 6664

S Bennett, X Song, A Mitnitski, K Rockwood*. A limit to frailty in very old, 

community-dwelling people: A secondary analysis of the Chinese Longitudinal 

Health and Longevity Study. Age and Ageing. Accepted September, 2012.



Comprehensive 
Geriatric 

Assessment Form



Comprehensive Geriatric 
Assessment Form: value-added



Comprehensive Geriatric 
Assessment Form: brain function



Comprehensive Geriatric 
Assessment Form: 

co-morbidity & medications



Learning from other complex 

systems applications



Comprehensive Geriatric Assessment 
Form: new impairment in function

Activities of Daily 

Living &  

Instrumental 

Activities of Daily 

Living

Baseline 

(two weeks ago)

Current 

(today)


