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Disclosures

Through the Dalhousie Industry Liaison and
Innovation Office, | have asserted copyright of
the Clinical Frailty Scale & a CGA form. These
are free for research, education and not-for-
profit healthcare. We ask people not to
change or commercialize it.

All the supporting frailty index material is freely
available, including as open access.
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Outline (1): What is frailty?

* Frailty reflects multiply determined risk,
greater than for others of the same age.

* |t can be viewed as a state or as a syndrome.

* |n population, clinical and basic science studies
all instruments measure frailty by the number
of health deficits.
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Outline (2): Why does frailty matter?

* Health deficits arise across the life course, as
cellular/molecular damage goes unremoved or
unrepaired. (This is also the basis of ageing.)

* Frail older adults challenge health care in their
complexity, which we must embrace.

* Much of what we must learn, and of what we
must do, can sound, to our peril, to be simple.
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The older people get the more likely
they are to die (on average)
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People age at different rates.
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Organisms die at varying rates: survival of
longevity mutations in drosophila
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“Statistical frailty”

Age vs. ageing
Vaupel J, Manton K,

Stollard E. The impact

of heterogeneity in
individual frailty on the
dynamics of mortality.
Demography 1979;
16:439-54

Missoy & Vaupel. Society for

Industrial & Applied Mathematics
Review 2015;57:61-70.
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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)
— Slow mobility * age associated but does not
_ Weakness saturate;

e associated with adverse

— Weight loss
outcome

— Decreased activities o
_ * <5% missing data

— Exhaustion
* Fried et al.,. 2001;56 J Gerontol A

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

— Divide by the number of deficits
considered.

* Mitnitski et al., ScientificWorld)J
2001;1:323-326.

* Searle et al., BMC Geriatr 2008;8:24.
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The older people get, the more likely

they are to accumulate health deficits
(Canadian National Population Health Survey, n=66,580)
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Deficit accumulation can be
estimated with the frailty index

. Number of deficits an individual has
Frailty Index =

Total number of deficits measured

e.g. in adataset with 50 health deficits measured, a
person with 10 things wrong (10 deficits) has a

frailty index of 10/50 = 0.20.
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Deficits accumulate characteristically in
old age
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The more health deficits, the shorter the survival
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What is frailty?
What we have said so far.

* Frailty = increased risk for that age.

e Risk varies because people accumulate health
deficits at different rates.

* People of the same age have different numbers
of things wrong. This is the basis of frailty.

* Does it matter which things
wrong people have?
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Increase in 5-year mortality

Edmaonton Frail Scale

Frailty phenotype
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Frailty prevalence varies:
effect of cut-points

Groningen Frailty Indicator
Tilburg Frailty Indicator
Frailty Index

FI-CGA

Clinical Frailty Scale

Frailty phenotype
Edmonton Frail Scale

FRAIL Scale
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Modifications of the Frailty
Phenotype Criteria

® Systematic Review: 264 included studies

® 24 studies assessed the criteria as proposed in the original frailty phenotype study
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-
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L

10- SHARE phenotype (average strength)

11- Weight loss excluded r -
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; L]
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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 s?ecifijcitfy j
specific s
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Distribution of Frailty Indexes at Each'Wawe

Distribution of
the Frailty Index

4 waves of the
Chinese Longitudinal i e
Health and Longevity

6664 people ages 80-99
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Outline (2): Why does frailty matter?

 Health deficits arise across the life course, as
cellular/molecular damage goes unremoved or
unrepaired. (This is also the basis of ageing.)
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2013 153, 1194-1217DOI:
(10.1016/j.cell.2013.05.039)

Lopez-Otin C, Blasco MA,
Partridge L, et al. The
hallmarks of aging. Cell.
2013;153(6):1194-217.4

Fontana L, et al. Medical
research: treat ageing.
Nature 2014;511:405-7.

Howlett SE, Rockwood K.
Ageing: develop models of
frailty. Nature. 2014;512:253.

Mitnitski A, Rockwood K. The
rate of ageing. Biogeront-
ology. 2015 May 14. [Epub]




Outline (2): Why does frailty matter?

* Frail older adults challenge health care in their
complexity, which we must embrace.

* Much of what we must learn, and what we must
do, sounds, at our peril, to be simple.
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Comprehensive
Geriatric
Assessment Form

© Geriatric Medicine Research,
Dalhousie University
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K Comprehensive Geriatric Assessment
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Outcomes of Intensive Care of
People aged 80+ years
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Reasons to collect data on frailty
in routine care

Areas in which frail
people do better

e Hypertension treatment
Warwick et al. BMC Med
2015;13:78

e Testostrerone therapy
Kenny JAm Geriatr Soc
2010;58(6):1134-43

 Comprehensive Geriatric
Assessment Ellis BMJ
2011;343:d6553
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Areas in which frail
people do less well.

* Trauma surgery Joseph et
al. JAMA Surgery 2014

e Acute myocardial infarction
Ekerstad Circulation 2011

Is this a signal to improve
care overall?



“The modern general hospital is complex,
expensive and has proved harmful to
many people, and so simpler, cheaper
and safer care alternatives have been
sought, particularly for older people who
are now the predominant users of
hospital care.”

Young J, Gladman JR, Forsyth DR, Holditch C. The
second national audit of intermediate care. Age
Ageing. 2015;44:182-4.

Andrew MK, Rockwood K. Making our health and care systems fit for
an ageing population: considerations for Canada. Can Geriatr J.
2014;17(4):133-5.

Oliver D. Re: making health and care systems fit... Why we wrote it,
who we wrote it for, and how relevant it might be to Canada. Can
Geriatr J. 2014;17(4):136-9
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Table 1 Clinical and laboratory data used to construct

the FI-LAB

Variable® Low cut-off High cut-off -

Albumin (g/L) 32 45 F I L A B
AST (5GOT; IU/L) B 33

BP, supine systolic (nmHg| 90 140

BP, supine diastolic (nmHg)

Gldum (m Variable® Low cut-off High cut-off
Creatinine (uM)

Folate (nM)

Folate, RBC M) Potassium (mM) 38

Glucose, fasting (mM)

Hemoglobin (g/L)" PrOtEin, tOtal (g/l.)

Mean corpuscular volume (fL)
Phosphatase, alkaline (1U/L)

Sodium (mM)

Phosphorus, inorganic (mM)

Potassium (mM)

Protein, total (g/L)

Sodium (mM) 136 142

TSH (u/L) 05 5

Thyroxine (T4; nM) 7 161

T4, Free (pM) 12 0

Urea (mM) 19 B2

VDAL 0 0

Vitamin B12 (pg/L) 118 70

White blood cells (number/L) 18 107 785107

DALHOUSIE Howlett et al., BMC Medicine 12: 171, 2014.
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Clinical vs. subclinical

deficit accumulation
A: Clinical frailty index

B: FI-LAB
C: Combined frailty index

N=1008; Canadian Study of
Health & Aging, 15 Clinical
exam participants.

Howlett et al., BMC Medicine
2014;12:171 see also
Rockwood et al. J Am Med Dir
Assoc 2015 May 5 E-pub
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Outline (1): What is frailty?

* Frailty reflects multiply determined risk,
greater than for others of the same age.

* |t can be viewed as a state or as a syndrome.

* |n population, clinical and basic science studies
all instruments measure frailty by the number
of health deficits.
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Outline (2): Why does frailty matter?

* Health deficits arise across the life course, as
cellular/molecular damage goes unremoved or
unrepaired. (This is also the basis of ageing.)

* Frail older adults challenge health care in their
complexity, which we must embrace.

* Much of what we must learn, and of what we
must do, can sound, to our peril, to be simple.

DALHOUSIE
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Measuring deficit accumulation
across the life course:

The frailty index quantifies
age-related health deficit
accumulation.

Its characteristic behaviour
suggests specific ageing
mechanisms, now being
studied by our group.
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immobility

Geriatric Giants

instability

“sensitive but non-
specific signs of iliness
in older adults”

Incontinence

Im

Im

nairec

nairec

intellect/memory
independence

Isaacs B. The Challenge of Geriatric Medicine. OUP 1980
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The “Geriatric Giants”
in a new light

* The items that integrate resiliency to
determine overall health status (mobility,
function, cognition, social engagement) are
not seen as falling within the remit of a
history and physical examination.
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Individuals show many
trajectories in accumulation
health deficits

10.6

[EEN
o

r40.5

=
o1

"/ o4

[EEN
N
.

10.3

©

<V

..
Frailty Index (FI)

o))

. - . . ‘ . ’.’_ .;, - . o ... . O . 2

w
o

Fitness-frailty status (deficits count)

o
@)

60 70 80 90 100 110
Age (years)

DALHOUSIE e

UNIVERSITY Mitnitski et al., Exp Gerontol 2012;(12):893-

899.



5-year transitions between

different states of

health (empty circles), replicated 5 years later
(solid circles)*
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ekl Distribution (UK) from routinely
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