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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.



Table 4. Relative Risk of Delayed Graft Function,
Multivariate Model

Characteristic RR (95% CI) P Value
Frail 1.94 (1.13-3.36) 02
Age, in decades 0.94 (0.74-1.20) 62
Donor creatinine level® 1.26 (1.10-1.44) 001
Cold ischemia time

Live donor 1 [Reference]

Deceased donor <12 h 4.46 (0.82-23.93) .08

Deceased donor 12-24 h 6.92 (1.45-33.2) 02

Deceased donor >24 h 8.47 (1.75-41.12) .008
Extended criteria donor® 1.44 (0.74-2.80) 28
Donor after cardiac death® 2.24 (0.88-5.74) 09
BMI > 30 1.42 (0.79-2.60) 24
African American 1.26 (0.64-2.48) .50
Diabetes 1.04 (0.60-1.80) .88
Preemptive transplant 0.25 (0.04-1.80) 17

Abbreviations: BMI, body mass index (calculated as weight in kilograms
divided by height in meters squared); RR, relative risk.

AFor deceased donors only, per unit of creatinine beyond 1.5.

bFor deceased donors only.
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Hazard Ratio For Mortality Related to Psoas Area
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SUMMARY

* Frailty is variable vulnerability to adverse outcomes

 The more deficits that people have accumulated, the
frailer they are, but there is a limit to frailty.

* Frailty can be screened by using simple clinical tools,
based on mobility and function two weeks previously.

* Frailty can be quantified using a Frailty Index based on
a Comprehensive Geriatric Assessment (FI-CGA).

* The FI-CGA can identify increased risk; changes in
mobility and balance can track the severity of illness.

 These lessons can aid older adults in whom solid organ
transplantation is being considered or carried out.
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Clinical Frailty Scale® List of Frailty:
o . Very Fit

. Well

. Managing Well
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. 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: Variables are hardly specified.

prototype is the frailty prototype is the Frailty Index
phenotype — Count health deficits (30-100)

» age associated but does not saturate;

— SlOW mOb”Ity » associated with adverse outcome
— Weakness . <5% missing data
— Weight loss — Divide by the number of deficits
— Decreased activities considered.
: e Mitnitski et al., ScientificWorldJ
— Exhaustion

2001:1:323-326.
* Fried et al.,. 2001;56 J Gerontol  Searle et al., BMC Geriatr 2008;8:24.

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

cycle in relation to age

Frailty Index (or proportion of health deficits)
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Mean accumulation of deficits

Deficits accumulate characteristically, both between

groups (community vs. institution/ clinical) and
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5. Why the deficit count matters: transitions from n deficits
to death during 5 years; canadian Study of Health & Aging, N=8,547

09 | / 1| Of 8,547 people at baseline, only 18 had
_— ye || >17/31 possible deficits, and only 7 (of
' yd 5586) had >17/31 at follow-up

Survival limit close to the frailty
Index of about 0.7

The probability of death

0.1

Number of deficits, n

A limit to of the number of deficits suggests exhaustion of reserve capacity
— is it operationalizable clinically?

Mitnitski, Bao, Rockwood. Mech Ageing Dev 2006;127:490-3.
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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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Distribution of the
Frailty Index

In 4 successive
waves of the Chinese
Longitudinal Health
and Longevity Study;

Subjects aged 80-99
years; n= 6664
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Comprehensive Geriatric Assessment Form |_ J
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Comprehensive Geriatric
Assessment Form: value-added

WNL = Within Normal Limits ASST = Assisted IND = Independent DEP =Dependent _— J
O Cognition o WNL O CIND o McCl O Dementia O Delirium  MMSE: FAST: ® Action Required
Chief lifelong occupation: Education (years): © Monitor
O Emotional O WNL O | Mood O Depression O Anxiety O Fatigue 0O Halluncination O Delusion O Other
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Cleaning IND ASST DEP IND ASST DEP frail
Shopping IND ASST DEP IND ASST DEP { :“(l"‘"
Medications IND ASST DEP IND ASST DEP it
Driving IND ASST DEP IND ASST DEP severy T
Banking IND ASST DEP IND ASST DEP 92 'Je""i";"\'
- wa r
O Sleep 0O Normal O Disrupted O Daytime drowsiness Socially Engaged O Frequent O Occassional O Not 9"-""&:;"&
-

DALHOUSIE
UNIVERSITY



Comprehensive Geriatric
Assessment Form: brain function

WNL = Within Normal Limits ASST = Assisted IND =Independent DEP =Dependent

O Cognition oOWNL OCND OMC ODementia ODeliium  MMSE: FAST:

Chief lifelong occupation: Education (years):

O Emotional OWNL O | Mood O Depression O Anxiety D Fatigue 0O Halluncination O Delusion O Other

O Motivation 0 High DO Usual Olow Health Attitude O Excellent 0 Good O Fair O Poor O Couldn't say

O Communication Speech o WNL 0O Impaired Hearing 0 WNL O Impaired Vision 0 WNL O Impaired

O Strength OWNL O Weak Upper: PROXIMAL DISTAL Lower: PROXIMAL DISTAL
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Comprehensive Geriatric
Assessment Form:
co-morbidity & medications

Problems: Med adjust req. Associated Medication: {*mark meds started in hospital with an asteris
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Assessment Forms
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systems applications
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Comprehensive Geriatric Assessment
Form: new impairment in function

Activities of Daily

Living & Baseline Current
Instrumental (two weeks ago) (today)
Activities of Daily
Living

O ADLs Feeding ASST DEP IND ASST

Bathing ASST DEP IND ASST

Dressing ASST DEP IND ASST

Toileting ASST DEP IND ASST

O IADLs Cooking ASST PEP IND ASST

Cleaning ASST DEP IND ASST

Shopping ASST DEP IND ASST

Medications ASST DEP IND ASST

Driving ASST DEP IND ASST

Banking ASST DEP IND ASST
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Which patient is the more frail?
Which patient is the more acutely ill?

< - _
( Case A: 83 year old man. Wife called EHS
Capital Health L -

WNL = Within Normal Limits ~ ASST = Assisted  IND =Independent DEP =Dependent
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Falls %)v Number Number Mer
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\( r
Case B: 85 year old
Capital Health L

man. Wife called EHS

WNL = Within Normal Limits ~ ASST = Assisted  IND =Independent DEP =Dependent
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= o Single O Other X Apartment O Other O Offspring O Moderate

3 . O Assisted Living O Req. more support O Other O High

H O Adtvance tiretiies O Nursing home 0 None Caregiver occupation (CG):

] inplace? OVesMiNo [ other O Code Status 00 1ot resuscitate House Wife

T M Rescuscitate

g Problems: Med adjust req.  Associated Medication: (*mark meds started in hospital with an asterisk)

F1 2 Seizure (fall) o

By 2 Hypertension o _HCTZ 12.5 mg

b4 3 THD o _ Metoprolol 50 mg BID

4 Elavated Cholesterol o __ Atorvasiatin 20 mg/day

E 5 Arthritis o Ibuprofen ad lib + Tylenol

S B Cataract o

Sk Glaucoma o __“drops” BID

il ¢ o

c B o
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Chief lifelong occupation: __ ) ag Education (years): b
O Emotional MWNL O I Mood O Depression O Anxiety O Fatigue O Halluncination O Delusion O Other
O Inpatient
O Motivation O High JUsual Olow Health Attitude O Excellent O Good O Fair O Poor X Couldn'tsay | g clinic
O Communication  Speech }(WNL O Impaired Hearing JOWNL O Impaired Vision )§ WNL O Impaired | O GDH
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O strength OWNL X Weak Upper: PROXIMAL DISTAL Lower: 60XIM@ DISTAL |
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O Exercise [0 Frequent O Occassional 3§ Not Hame
O Balance | Balance WHE - Cmeared) WHE Kieaeely S livee
Falls N (¥ Number_1 N Number __2 Mer
O Mobility | Walk Outside TND ASST Can't ND ASST  Cant O Other
Walking IND SLOW (ASST) DEP IND sLow AssT (DEP) T W
Transfers IND Stand by CASSD  DEP IND Standby ASST (DEP)
Bed IND PULL ASST  DEP IND  PULL  ASST  DEP
Aid None Cane (Walker> Chair None Cane_ Walker (Chair k or e
O Nutrition | Weight OODUNDER OVER OBESE STABLE (LOSS)  GAI e
Appetite L FAR GOR WNL _ FAIR 00 o
O Elimination| Bowe ToN ONSTIP> INCONT ONT) CONSTIP  INCONT
Bladder COND CATHETER INCONT CONT _CATHETER (NCONDRS ki
G ADLs Feeding ASST DEP ND ASST E aense
Bathing IND AESSD DEP B IND ASST E A
Dressing QWD)  ASST DEP IND ASST E wwenbe | X
Toileting IND ASST € IND ASST E SITTEN
O 1ADLs Cooking ND ASST £ ND ASST EP [F-odersen]
Cleaning IND ASST £ IND ASST E
Shopping IND ASST £ IND ASST E
Medications IND ASST £ IND ASST E
Driving IND ASST EP IND ASST E
Banking IND AsST £ IND AsST E
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] inplace? OVes M{No [ other O Code Status .3 00 ot resuscitate House Wife
T X Rescuscitate
s
g Problems: Med adjust req.  Associated Medication: (*mark meds started in hospital with an asterisk)
a B8 Weak and dizzy - falls o
I 2 COPD o __Advir/Ventolin +/- Prednisone
: B Osteoarthritis o Tylenol PRN (no NSAIDs)
4 Osteoporosis 01 =&
=l s Mild CRF 0 __Ramipril 5 mg/day
s Disordered sleep o Trazadone 50 mg PO ghs
K Hypertension 0 __Amlodipin 5 mg
=
= = GERD 0 __Omeprazol 20 mgiday
B Large lung mass (XK NYD) 5
I3l 10" Anemia hgb 85(N) indices °
Bl 11~ Hyponatremia Nat = 128 o
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Frailty measurement in acutely ill
older adults

Screening Definitive evaluation
— Rapid — Feasible
— Easy to use — Easy for routine use
— Valid — Valid
— Reliable — Reliable
— More sensitive than — Needs high SF()eCifiFitFV j
specific e
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Clinical Frailty Scale™

| Very Fit — People who are robust, active, energetic
and motivated. These people commonly exercise
regularly. They are among the fittest for their age.

2 Well — People who have no active disease symp-
toms but are less fit than category |. Often, they ex-
ercise or are very active occasionally, e.g. seasonally.

3 Managing Well — People whose medical problems
are well controlled, but are not regularly active
beyond routine walking.

4 Vulnerable —While not dependent on others for
daily help, often symptoms limit activities. A common
complaint is being “slowed up”, and/or being tired

during the day.

5 Mildly Frail — These people often have more evi-
dent slowing, and need help in high order IADLs
(finances, transportation, heavy housework, medica-
tions). Typically, mild frailty progressively impairs shop-
ping and walking outside alone, meal preparation and
housework.

6 Moderately Frail — People need help with all out-
side activities and with keeping house. Inside, they
often have problems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing.
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7 Severely Frail - Completely dependent for
personal care, from whatever cause (physical or
cognitive). Even so, they seem stable and not at

high risk of dying (within ~ 6 months).

8 Very Severely Frail - Completely dependent,
approaching the end of life. Typically, they could
not recover even from a minor illness.

9.Terminally lll - Approaching the end of life. This
category applies to people with a life expectancy
<6 months, who are not otherwise evidently frail.

Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of dementia.
Commaen symptoms in mild dementia include forgetting the
details of a recent event, though still remembering the event itself,
repeating the same question/story and social withdrawal.

In moderate dementia, recent memory is very impaired, even
though they seemingly can remember their past life events well.
They can do personal care with prompting.

In severe dementia, they cannot do personal care without help.

* |. Canadian Study on Health & Aging, Revised 2008
2. K. Rockwood et al. A global dinical measure of fitness and

frailty in elderly people. CMA] 2005; | 73:489-495.
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2. Well -

People who have no active disease
symptoms but are less fit than
category 1. Often, they exercise or are
very active occasionally, e.g.
seasonally.

Frailty Index score is <0.10.

Well older adults share most attributes of the very fit,
except for regular, vigorous exercise. Like them, some

may complain of memory symptoms, but without
objective deficits.
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6. Moderately Frail

— People need help with all outside
activities and with keeping house. Inside,
they often have problems with stairs and
need help with bathing and might need
minimal assistance (cuing, standby) with
dressing. Often rate health no better than
fair’. Typically, walking is slow. Frailty
iIndex ~0.35 — 0.45.

If a memory problem causes the dependency, often recent
memory will be very impaired, even though they seemingly
can remember their past life events well.
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What do frail patients need that is
different from other people?

* At low levels of frailty / high levels of fitness,
older adults can be treated exactly as are
younger patients with single system illness.

 The frailer the individual

— The less they will withstand toxic or invasive
Interventions.

— The less they benefit form more than 5-7 drugs

— The more they need to be treated as a complex
system on the verge of failure.

DALHOUSIE
UNIVERSITY



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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High order system failures




Measuring mobility: the HABAM

The Hierarchy of Balance & Mobility
In bed-mobility
— Cannot move off pressure points
— Moves side to side
— Can push to sit up
— Can swing legs over the side

MacKnight & Rockwood Age Ageing 1995;24:126-30
MacKnight & Rockwood J Clin Epidemiol 2000;53:1242-7
Rockwood et al. J Am Geriatr Soc, 2008; 56:1213-1217-24
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Hierarchical Assessment

of Balance and Mobility:
embracing complexity
through pattern recognition
in a state variable
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Hierarchical Assessment of Balance and Mobility

Figure 1. Scores for two patients over their hospital course.

Date Assessed

Instrument Day 01 02 03 04 |05 |06 07 [08 |09 |10
21. stable ambulation

14. stable dynamic standing e | o

10. stable static standing o |

7. stable dynamic sitting A .

5. stable static sitting . WK

0. impaired static sitting
TRANSFERS

18. independent e | o
12. 1 person standby [

11. 1 person minimal assist .

7.1 person assist .

3. 2 person assist oA |o .

0. total lift A A A

26. unlimited

25. limited > 50m

21. unlimited with aid

18. with aid >50m o |o
15. with aid 8-50m .

12. 1 person standby/+/- aid [

9. 1 person hands-on/+/-aid )

7. lying-sitting independently A °

4. positions self in bed . o A

0. needs positioning in bed A A

Rockwood et al., 3 Am Geriatr Soc, 2008;56:1213-1217




Mean value of first 14-day HABAM
scores by discharge disposition

Outcomes - Balance

18;
~*  Home
—®— Assisted Living
16 - _ -
—*  Nursing Home
Dead
14 - o~ e ¢

12 -

10~

8%%\%9{?15%5 Hubbard et al., submitted, 2010



Risk of death within 30 days In
relation to HABAM scores

 Absolute risk of death If:

— mobility & balance was no worse (same/
better) in the first 48 hours: 4%

— mobility only was worse in the first 48 hours:
3%
— mobility & balance was worse in the first 48
hours: 4%
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SUMMARY

* Frailty is variable vulnerability to adverse outcomes

e The more deficits that people have accumulated, the
frailer they are, but there is a limit to frailty.

e Frailty can be screened by using simple clinical tools,
based on mobility and function two weeks previously.

e Frailty can be quantified using a Frailty Index based on
a Comprehensive Geriatric Assessment (FI-CGA).

e The FI-CGA can identify increased risk; changes in
mobility and balance can track the severity of illness.

e These lessons can aid older adults in whom solid organ
transplantation is being considered or carried out.
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