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| founded DGI Clinical Inc., which provides outcome measures &
advanced data analytics to industry, chiefly pharma.
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ODbjectives

® |s frailty a risk for dementia?
® Isitimportant that frailty is a risk for dementia?

® How should we approach dementia diagnosis in a person
who Is frail?

® Are there special considerations in diagnosing dementia in a
person who Is frail?
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"The problems of old age come as a package”.

Fontana et al. Nature 2014;511(7510):405-7.
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Frallty —the noun: unmeasured
neterogeneity
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(adjective: “Is this person
. WHow can we tell?”
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Deficit accumulation can be
estimated with the Frailty Index

Frallty Index score = Number of deficits in an individual
Total number of deficits measured

e.d. In a dataset with 50 health deficits, a person with 10 things
wrong (10 deficits) has a frailty index score of 10/50 = 0.20.

Canevelll M et al., Front Aging Neurosci 24

Feb 2017 dol:10.33389/fnagl.2017.00036
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Combined In a frallty
iIndex, the variable
patterns of deficit
accumulation show a
steady Increase with
age

Rockwood et al., Sci Rep 2017
Feb 21;7:43068
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A Frailty Index based on a Comprehensive
Geriatric Assessment identifies a group at the
nighest risk of dying.

FI-CGA

Survival probability
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Relationship between age, electronic frailty index score and mortality.
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What I'’ve said so far

Frailty i1Is a multiply determined risk state manifest as
not everyone of the same age having the same risk
of death (or other adverse outcomes).

It arises due to the stochasticity of age-related deficit
accumulation across the life course. (People are fralil
when they have lots of things wrong with them.)
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Size matters: Dementia risk increases more by
the number than by the nature of the risk factors
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Discriminating risk for death & dementia

Recelver operating characteristic curves for each risk factor index, and the two most significant non-
traditional and traditional individual risk factors in predicting 4-year dementia and death (N=18,592,
50+ years)

Diagnosis of Dementia (n = 85) Died (n = 496)
Area 95% CI P Area 95% CI P
Combined Risk Factor Index 70 .65-.76 <.001 .68 .66-.71 <.001
Non-traditional risk factor index .69 .63-.75 <.001 .68 .65-.70 <.001
Traditional risk factor index .66 59-.72 <.001 .63 .60-.65 <.001
Poor self-reported health 61 .55-.68 <.000 .65 .63-.68 <.001
Difficulty stooping, kneeling or crouching? .64 58-.71 <.001 .60 57-.63 <.001
History of heart attack? 57 51-64 .02 .58 .56-.61 <.001
Are you physically inactive? o7 .50-.64 .03 57 .54-.60 <.001

32F/ DALHOUSIE . y " . -
¥/ UNTVERSITY Streniczuk R, et al., Traditional and non-traditional risk factors and dementia risk. In 14
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Predicting death and dementia

Adjusted 4-year predictive validity of the Nontraditional (NT), Traditional (T) and Combined (C) Risk
Factor Index (RFI) for dementia and death (N=18,592, 50+ years)

Diagnosis of Dementia (n = 85) Died (n = 496)
OR 95% CI P OR 95% CI P

Model 1

NTRFI (per 0.1 score) 1.33 1.10-1.59 <.01 1.42 1.31-1.54 <.001
Model 2

NTRFI (per 0.1 score) 1.34 1.13-1.60 001 1.48 1.37-1.60 <.001

TRFI (per 0.1 score) 1.42 1.18-1.72 <.001 1.17 1.07-1.28 .001
Model 3

CRFI (per 0.1 score) 1.65 1.37-1.98 <.001 1.66 1.53-1.80 <.001

Adjusted Tor age, sex and educaiion
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Frailty increases the risk of dementia

Criterion Met?

Etfect sizeé v Small-very large

Statistically significant v ves
Dose response v VYes
Reproducible v ves

Exposure before outcome v Yes

Biologically plausible v post hoc

Roberston Ageing Res Rev 2013;12(4): 840-851. Kulmala J, Gerontology. 2013 Aug 17,
Sterniczuk R, Curr Alzheimer Res. 2013;10(7):767-75; Gray SL, J Gerontol A Biol Sci Med

Scl. 2013 Sep;68(9):1083-90. Song Alzheimer Res Therapy 2014 Searle & Rockwood
Al7haimere Rece Ther 2016 Ao R 7(1\V'RA




Type 2 Diabetes: A Compromised Brain

type 2 diabetes
‘/__..
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neurovascular dysfunctlon
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metabohc disruption
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« insulinresistance

« altered insulin signalling

« AGE production
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[ inflammation J
reactive gliosis of AB
v AP aggregation | tau pathology |
demyelination &
hypermetabolism neuronal dysfunction

white matter damage
atrophy

oogmtlve impairment, dementia risk including Alzhelmer S dlsease
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A single-nucleotide flaw in the presenilin-1 gene (the Paisa mutation)
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How understanding overall health affects the assessment
of people who present with a memory complaint

Four questions In a patient with a memory complaint:

* |s this a memory problem?
* What type?
 What Is the cause?

« What should be done?

Rockwood K, MacKnight C. Understanding Dementia:
a primer. Halifax: Pottersfield Press, 2001.




Is It a memory problem?

Other cognitive items
that can mimic Other health problems

memory impairment that can mimic

memory impairment
* Disordered language

 Disordered attention * Impaired hearing

* Impalired mood

Rockwood K, MacKnight C. Understanding Dementia:
a primer. Halifax: Pottersfield Press, 2001.




If so, what type?

A. Memory problem in isolation?
* (VS. Impairment in other aspect of cognition)

* (VS. Impairment in other aspects of brain & physical
health)

B . HOw severe?
C .Does It Interfere with function?

* (Do other aspects of brain & physical health interfere with
function?)

3,1‘5 9‘131‘%\1%(1)1?18115 Rockwood K, MacKnight C. Understanding Dementia:
a primer. Halifax: Pottersfield Press, 2001.




What Is the cause?

» Single cause (Alzheimer disease)

* Mixed causes (mixed brain lesions; role of
physical health & medications)

Rockwood K, MacKnight C. Understanding Dementia:
a primer. Halifax: Pottersfield Press, 2001.




What should be done?

» Specific dementia medications

» EXercise

* Medication review

* Other psychosocial intervention
- Soclalization

- Power of attorney

Rockwood K, MacKnight C. Understanding Dementia:
a primer. Halifax: Pottersfield Press, 2001.




Special considerations in diagnosing dementia in
someone who Is frail?

®Delirium is more common
®Mobility impairment is more common

® Competing factors that exacerbates cognitive impairment are
more common (e.g. Anticholinergic drug burden which includes
factors that Increases risk to for example cardiovascular disease.
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Summary

® |s frailty a risk for dementia?
® Isitimportant that frailty is a risk for dementia?

® How should we approach dementia diagnosis in a person
who Is frail?

® Are there special considerations in diagnosing dementia in a
person who Is frail?
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As the mean Frallty Index score Iincreases,
SO does Its variability.
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*Increasing mortality with
age

*Broadening of Fl
distribution with age,

*Nonlinear increase of

the FI with age,

*Higher mortality with
nigher Fl scores
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Distribution of
the Frallty
Index

4 waves of the Chinese
Longitudinal Health and w/
Longevity Study; E ol [
6664 people ages 80-99 ol

% DALHOUSIE
UNIVERSITY Bennett et al., Age Ageing 2013;42(3):372-7.




Frailty and National Income

Mean Fl and Gross Domestic Product (GDP)
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Comprehensive Geriatric Assessment
Form: function signals iIliness severity

Instrumental

Activit ¢ Oail Baseline Current
cHvities of Lally (two weeks ago) (today)
Living

O IADLs CookKing IND ASST DEP IND ASST DEP

Cleaning IND ASST DEP IND ASST DEP

Shopping IND ASST DEP IND ASST DEP

Medications IND ASST DEP IND ASST DEP

Driving IND ASST DEP IND ASST DEP

Banking IND ASST DEP IND ASST DEP
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Comprehensive Geriatric Assessment
Form: function signals iIliness severity

Instrumental

Activit ¢ Oail Baseline Current
cHVILES OF Lally (two weeks ago) (today)
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Comprehensive Geriatric Assessment
Form: function allows care planning

Instrumental

Activit ¢ Oail Baseline Current
cHVILES OF Lally (two weeks ago) (today)
Living
A

O JIADLs CookKing ASST DEP IND ASST

Cleaning ASST DEP IND ASST

?|[Shopping ASST DEP IND ASST

Medications b ASST DEP IND ASST

Driving IND DEP IND ASST

Banking IND : DEP IND ASST
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Pictorial Fraillty

Assessment
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Individuals show many trajectories
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Outcomes of people with one health deficit at
paseline
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The transition probabillities
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Change In the number of deficits Is orderly, In
relation to the number of deficits at baseline.
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How deficits arise and propagate
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How the model compares with Canadian data.
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Frailty Index
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