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The Most Important Slide

-

Baseline |
Vulnerablllty

Cognitive Function
Atherosclerosis

Age

Frailty/Nutrition
Psycho-social stressors

The “3-Strike Model”

Modified from: Arora RC, Djaiani G,

Rudolph JL. Can J Cardiol. 2017;33(1):80-

87.

~
Surgical

Stressor

Acute Event
Anesthesia
Open Procedure
Blood
Loss/Transfusion

-

Poor Postoperative |
Outcomes

DELIRIUM

Post-Event
Stressor

Hemodynamic
perturbations
Mobility
Medications
Environment
Sleep deprivation



The Another Most Important Slide

The patient’s journey

Integrated ERAS protocol

F

’ 0

) L

- L

POST-OP | WARD HOME 0

A w

D

M | CLINIC PRE-OP SURGERY / U

| ANESTHESIA :
S

S / ;

RECOVERY 0

0 / 5

N / A

Y

Interactive Team audit of outcomes & compliance

Ljungqvist, O. (2014). JPEN. Journal of Parenteral and Enteral Nutrition, 38(5), 559-566.




Ok... Last Most Important Slide

e Patients are getting
older and sicker [nsanity

I”

* The “eyeball” test is [RUNFRNIOTNE &
not enough overand overagain M, .

and expecting

) different results.
com p re h ensive Atbert Sinstedn

e \We need a more

management plan



Evolution of the Cardiac
Surgeon

HOMERSURGEON



Why does a
cardiac surgeon
care about

FRAILTY AND
DELIRIUM?




KEEP

CALM

AND CALL THE

INTENSIVIST




Life in the CVICU
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Why does this matter?
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Oranges




Facific Rose




Outline

 Who

— Brief case example
 How frequent is this?

e Why
— Why is this important for the surgical patient?
e E.g. delirium

e What

— What can we do about this?
e Enhanced recovery protocols (ERPs)



To Tweet or Not to Tweet

e Please Tweet e Please DON'T Tweet
— General concepts — Patient pictures
— Referenced studies — Where you see this symbol
— @TheRakeshArora
— @ERASCardiac
— @ERASSoOciety

— Use hashtag

e H#CVICU
#delirium
o Hfrailty
#PREHABStudy
#ERASCardiac




e Case Example

—73 year old male

e critical aortic
stenosis

e 3v Coronary
artery disease




—<1 flight of
exercise for
several months

—Now has
orthopnea and
peripheral
edema

Who?

LEFT SIDED @ FAILURE

* Faroxysmal Nocturnal

Dyspnea L ® Restlessness
e Elevated Fulmonary o S ~
Capillary Wedge o 2 e Confusion

Pressure

¢ Orthopnea
* Pulmonary Congestion
- Cough

9 e Tachycardia

- Crackles
- Wheezes * Exertional
- Blood-Tinged Dyspnea
Sputum
® Fatigue
- Tachypnea
* Cyanosis

‘ﬂ’ ©2007 Nursing Education Consultants, Inc.



QUESTION:
What is this patient’s risk?

Respond via Slido:

oL 3
* 3-8%
> 8%



European System
for Cardiac Operative Risk Evaluation
(EuroSCORE Il)

Patient related factors Cardiac related factors

lAge ! (years) 73 0.40 NYHA i A 2958358

IGender female ¥ 2196434 [CCS class 4 angina 8 no ¥ 0

Renal impairment? ! moderate (CC >50 & <85) ¥ 303553 LV function good (LVEF > 50%) v 0

|See calculator below for creatinine clearance N

Extracardiac arteriopathy 3 no ¥ 0 Recent MI ¢ no ¥ 0

Poor mobility 4 no ¥ 0 Pulmonary hypertension 1° no M

Previous cardiac surgery no v 0 Operation related factors

IChronic lung disease © ne v 0 Urgency ™ elective v 0

lactive endocarditis © no v 0 Weight of the intervention 12 2 procedures v 5521478
g

[Critical precperative state 7 no v 0 Surgery on thoracic aorta no v 0

Diabetes on insulin no ¥ 0

EuroSCORE Il v [EHee 1]

Calculate

Operative Mortality = 2.78%



Shortcomings of Current Risk Models

Issue #1

Frailty

Current
risk (/x/
prediction
model



Who







QUESTION:
Have you seen this before?

Respond via Slido:
* Yes
*No



QUESTION:
What is typically done?

Respond via Slido



Back to Who
e Case #1

— Receives 2mg of lorazepam, 50mg of tramadol and
10mg of haloperidol

— Now very sleepy...



Then hypoxic...

=[] ) ]

https://medpix.nlm.nih.gov/case?id=b739a916-6bc1-490c-9f7a-a36645055eb4




Course in
Hospital

Prolonged mechanically
ventilation

e Re-intubated x 2
e Required a tracheostomy

Acute Kidney Injury
VAP
40 days in hospital




If your patient
leaves the
Hospital ALIVE...

H N lwas vour
care
Successful?




Time to go home

e Patient lives in his own home

RELAX! WE'LL GO GET HIM

e Get admitted toa Iong—term care facility

%~ h—s\l"
;e '| .
)

. Arora RC et al;. J Thorac Cardiovasc Surg. 2017.

1
_ g - 2. Lytwyn Jetal. J Thorac Cardiovasc Surg. 2017.
YET ANOTHER ESCAPE ATTEMPT FROM THE NURSING HOME. 3. Manji R et al. JAHA 2017.
4

. Maniji R et al.. Ann Thorac Surg. 2015.
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EuroSCORE II

Patient related factors Cardiac related factors

Age ! (years) 0 NYHA select E
Gender select E CCS class 4 angina & no E
. . 2 o
Renal impairment . normal (CC =85ml/min) |z| LV function select E|
See calculator below for creatinine clearance :
Extracardiac arteriopathy 3 no |z| Recent M| * no E

no

Poor mobility 4 no |Z| E

Previous cardiac surgery no |=|

Operation related factors

Chronic lung disease 5 no |Z| Urgency 1 elective |Z|
Active endocarditis B no |z| Weight of the intervention 12 isolated CABG |z|
Critical preoperative state 7 no |Z| Surgery on thoracic aorta no E

Diabetes on insulin no |z|

SEEREIE EuroSCORE Ii ]

Hute Th|_| the 2011
Calculate Clear




Wasting Malnutrition Weakness Physical inactivity

Vulnerability Co-morbidities

ADLs Depression Sarcopenia Slowing



Fallacy of the Eyeball Test




Fallacy of the Eyeball Test

Nl BV,
117 W\ /,/




Why is this important to the cardiac
surgical patient?

Baseline Frailty
Prolonged Recovery : :
. Cardiac Disease
(Delirium)

L “Waiting in Fear”
Y




First Author,
Year

Association

Lee, 2010

Singh, 2011

After Cardiac Surgery, Frailty is associated with In-
Hospital Mortality

After Cardiac Surgery, Frailty is associated with
Prolonged Institutional Care

After Cardiac Surgery, Frailty is associated with Mid-
Term Mortality

Frailty is associated with Death following Percutaneous
Revascularization

Frailty is associated with MI/Death following
Percutaneous Revascularization

OR 1.8,95% Cl 1.1-3.0
OR 6.3,95% Cl 4.2-9.4
HR 1.5,95% Cl 1.1-2.2

HR 5.36, 95% Cl 2.41-11.9
HR 3.04, 95% CI 1.80-5.15

Outcomes of
Included Frailty and
Cardiac Surgery
Studies

Increased MACCE and Mortality

Afilalo, 2012

Green, 2012

Stortecky, 2012

Schoenenberger,
2013

Frailty as measured through gait speed is associated
with Mortality or Major Morbidity after CABG and/or
valve surgery

Frailty is associated with increased one year mortality
post TAVR

Frailty is associated with increased all cause mortality
one year post TAVI

Frailty is associated with increased MACCE one year
post TAVI

Post TAVI, Frailty is associated with functional decline
Post TAVI, Frailty is associated functional decline or
death

OR 2.63, 95% Cl 1.17-5.90

HR 3.16, 95% Cl 1.33-7.51
OR 3.68, 95% Cl 1.21-11.19

OR 4.89, 95% Cl 1.64-14.60

OR 3.31, 95% Cl 1.21-9.03
OR 4.46, 95%CI 1.85-10.75

ADL, Activities of Daily Living; MI, Myocardial Infarction; CAF,
Comprehensive Assessment of Frailty; MACCE, Major Adverse
Cardiac and Cerebrovascular Events; CABG, Coronary Artery
Bypass Graft; CHS, Cardiovascular Health Study; MSSA,
MacArthur Study of Successful Aging; TAVR, Trans-catheter
Aortic Valve Repair; TAVI, Trans-catheter Aortic Valve
Implantation; BMI, Body Mass Index; MMSE, Mini Mental State
Exam; MNA, Mini Nutritional Assessment; TUG, Timed Get Up
and Go test; BADL, Basic Activities of Daily Living; IADL,
Instrumental Activities of Daily Living

a study sample size

In Press - JTCVS



Shortcomings of Current Risk Models

Issue #2
Current :
o Mortality
prediction X Morbidity

model



! UNIVERSITY _ -i
OF MANITOBA st-Boniface LL] General Hospital

Investigating the impact of frailty on
postoperative delirium following cardiac surgery
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Summary

* >50% of patients were frail.

e 5-8X /M delirium risk, independent of EuroSCORE |II.
e Associated with worse FUNCTIONAL SURVIVAL

 Most predictive: weight loss, weak grip strength
— “Simple”, quick and cheap
— Potentially modifiable

Jung P, Pereira MA, Hiebert B, et al. J Thorac Cardiovasc Surg. 2015;149(3):869-875.
Arora RC et al;. J Thorac Cardiovasc Surg. 2017.
Lytwyn J et al. J Thorac Cardiovasc Surg. 2017.



Yeah but... can you do anything about
it?




When to think

about outcomes in
the older adult
surgery patient?

Pre-operatively

Post-operatively

After Discharge



QUESTION:
How frequently have you requested
(or been consulted) a geriatrician for a
“frail” surgery patient preoperatively?

Respond via Slido:
e HAHAHAHAHAHA — you must be joking

e Meh, once in a while
e All the time



Making Surgery “SAFE”

JAMDA

journal homepage: www.jamda.com

JAMDA

Special Article
Translating Frailty Research Into Clinical Practice: Insights From the
Successful Aging and Frailty Evaluation Clinic

Megan Huisingh-Scheetz MD, MPH **, Michelle Martinchek MD, MPH ¢,
Yolanda Becker MD®, Mark K. Ferguson MD ¢, Katherine Thompson MD?

2 Section of Geriatrics and Palliative Medicine, Department of Medicine, University of Chicago Medicine, Chicago, IL
® Section of Transplant Surgery, Department of Surgery, University of Chicago Medicine, Chicago, IL
© Section of Thoracic Surgery, Department of Surgery, University of Chicago Medicine, Chicago, IL

(2019). Journal of the American Medical Directors Association, 1-7.




Successful Aging and Frailty Evaluation (SAFE) clinic

Risk Clinician Owerall Frailty Phenotype M ontreal Short Physical | Adequate Comaorbidities Healthcare
Ascescment Estimate of Surgical Risk J Status Cognitive Performance Social Utilization
Assessment Battery Support
Excellent Average Mot frail (05 criteria) Fi 104 Yes None or Well- Mo Emergency
controlled Die partment visits or
hospitalizations in
past year
Good Above Avermge Pre-frail (1-2/5 criteriaj | 23-25 79 Yes Yes, generally 1 Emergency
wellcontrolled De partment visits or
Likely to survive surgery, hospitalizations in
but some pre- and post- past year
operative risk reduction
suggestions are offered.
Adequate social support
Fair Significantly Increased Frail {3/5 criteria) <22 i-6 No Poorly 2+ Emergency
controlled De partment visits or
Significant concems hospitalizations in
about surgical success past year
but may be able to
optimize over time with
interventions.
Poor High Frail [4-5/5 criteria) <22 -3 No Poorly 2+ Emergency
controlled Die partment visits or
Deficits unlikely to be hospitalizations in
remediable, would not past year
recommend surgery
Associpted Risks | Overnl geriotric surgical | Length of stay, Delinum, obility to | Post-operotive | Post- Surgical Re-hos pitalization
morbidity and mortality | dischorge loootion, post- | understond and recovery openative maorbidity ond
openotive morbidity and | odhere to complex oore and maortolity
maortality, post- post-openotive rECOvEry,
openative funciional core plons, oritical short and
recovery potential, medication Iong-term
incident disability risk, adherence (e.q.. organ
re-hospitalizotion and immune transplont
healthoore utilizotion suppression) SLCCESE

T bl & 1o b e 353 magh guideling: 1o beip starclamize geriat: sl seomaint Bt doas mnguie diriml inteprettion and fudgemant witioh is mflertedin ®a “0inkal Ovemil Estimate of
Suwgicall Fizk™ ool




QUESTION:
Should frailty exclude patients
from surgery?

Respond via Slido:
* Yes
* No




ERAS CARDIACPERIOPERATIVE COMPONENTS

1. Preop Education
2. Prehabilitation

3.5moking and Alcohol Cessation
4. Nutrition Optimization PREOPERATIVE
DAY OF SURGERY COMPONENTS
5. NPO After Midnight

6. Carbohydrate Clear Drink 2-4 Hours Preop
7. Multimodal Analgesia Initiation

8. Short-acting Anesthetics
9. Continue Multimodal Analgesia

INTRAOPERATIVE IG.h‘:!lm;:Ezglfﬁrgﬂa"“id T=36°C)- 0 i (Fid) - Bioti imi
co M PON ENTS M Rormothermia { T>367C) « Quygenation (Filly=0.8) » anti-Biotic dugfdose(s)liming

Underventiation (E700,>38) - Glycemic control (Gle<180mg/dL) « Skin prep (CHG)/no Shaving

12. PONV Prophylaxis Initiated = ’ : v
13. Postop Sedation Started ‘!_j :
- S —
14. Continue Multimodal Analgesia
15. Early Extubation
16. Continue PONV Prophylaxis
POSTOPERATIVE 17. Diet/Bowel Regimen
COMPONENTS 18. Early Ambulation

19. Line/Drain Removal




Why is this important to the cardiac
surgical patient?

Baseline Frailty
Prolonged Recovery : :
. Cardiac Disease
(Delirium)

L ( “Waiting in Fear” )




Should frailty exclude patients
from surgery?

e Opportunity for “prehab”
— Physical exercises

— Nutrition
e 1in 5 patients are malnourished

J sarcopenia =2 { frailty =2 I delirium



Physical Frailty

Low physical

performance

Low
physical
activity

Low
energy




Gait Speed Test Evidence

Gait Speed and Operative Mortality in Older Adults
Following Cardiac Surgery (Society of Thoracic Surgeons)

=15,171

Median: 5.3 sec
Fast: 5 sec
Mid: 5-6 sec
Slow:  >6sec

Odds Ratio for Operative Mortality
(WS ]

0.2 0.4 0.6 0:8 1.0 1.2 14 1.6 1.8 2;0 2.2 2.4 2.6
Gait Speed, m/s

Afilalo J. JAMA Cardiol 2016; 1: 314



Physical Performance Tests

* 5-m gait speed

o . __ Short Physical Performance Battery
* Chair rise time (“SPPB")

» Tandem balance
 Handgrip strength
* Timed up-and-go

What are we measuring?
Lower-extremity strength and less so balance and upper-extremity
Affected by age, height, obesity, cognition, mood, MSK & neuro dz




Cognitive Screening Instruments

 Mental Status Vital Sign (10 seconds)
— RASS

e Quick Screen (2 min)
— Days and Months Backwards
— Clock Draw
— Mini-cog
e Screening (10 min)
— Mini Mental State Examination (MMSE)
— St Louis University Mental Status Exam (SLUMS)
— Montreal Cognitive Assessment (MOCA)



Mini-Cog

The Mini-Cog scoring algorithm. The Mini-Cog uses a
three-item recall test for memory and the intuitive clock-drawing test.
The latter serves as an “informative distractor,” helping to clarify
scores when the memory recall score is intermediate.

/ MINI-COG \
Recall =0 Recall = 1-2 Recall =3
DEMENTED NONDEMENTED
Clock Abnormal Clock Normal
DEMENTED NONDEMENTED

https://mini-cog.com/



Essential Frailty Toolset (EFT)
Instructions

Chair rise time Five chair rises <15 seconds 0 points G EFT

1 ]
Gait SFGEd Five chair rises 215 seconds 1 point 3301 |
Standing balance :
Handgrip strength Unable to complete 2 points 300 4 |
Body mass index \ e imbairment — :

. 0 cognitive Impairmen In
Weight loss ° a » 250 - '
Exhaustion (P D - 1 point :
Inactivity Cognitive impairme poin " |

alls Hemoglobin 213.0g/dL o L ] !
Visual impairment >12.0g/dL & P £ :
. . . o 150 -

Hean_n_g I"?palr!nent Hemoglobin <13.0 g/dL & 1 point * :
Cognitive impairment <12.0 g/dL ¢ — |
Depressed mood 100 - :

. LS ,
Anxious mood Serum albumin  =3.5 g/dL 0 points |
Hemoglobin 50 - :
Leukocyte count o Serum albumin <3.5 g/dL 1 point I
Platelet count 0 - ' 1 |
Serum albumin EFT | 1-YEAR MORTALITY  EFT score: 0112 |3]4]5
Malnutrition SCORE | TAVR  SAWR mDeath | 2% | 5% |12% | 25% | 31% | 63%
Nagi items R U m Disability| 20% | 15% | 20% [ 19% | 18% | 16%
OARS items 3 28% 16% B Neither | 78% | 80% | 67% | 56% | 51% | 21%

— 4 30% 38%
5 65% 50%

Afilalo J. JACC 2017; 70: 689
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“NEW” Prehabilitation

» Alleviating

precperafive anxiety
and stress

p

» Dietary modification
to counter protein-
energy malnutrition

* Individually-tailored
exercise intervention
to mprove baseline
functional capacity




Frailty risk factors Perioperative Patient’s trajectory

Postoperative

Functional capacity threshold

Frailty Continuum
Perioperative stress



The
PREHAB Study

PREHAB

HEALTH « FITNESS « RECOVERY

Pre-operative REhabilitation for
reduction of Hospitalization After
coronary Bypass and valvular surgery

% .CANCARE




Meters

R

PREHAB

Improvement in exercise capacity

B
8-
600+
a, # a,# [P Standard care
T T [ Prehab 6
400, B 0
T 'g a,.f a,#
o 4
o
2001 N
2.
0- ¥ v ' 0' T T T
g R R 2
& 0 0 R R
P & o N & ©
& Q o Q A\ )

(Panel A): Total walking distance achieved during a 6-minute walking test.
adifferent from baseline (p<0.05)
# different from Standard care (p<0.05)

Preop= one week pre-operatively; Postop= three months post-operatively.

(Panel B): Total time required to complete the 5-meter gait speed test.
adifferent from Baseline (p<0.05)
#different from Standard care (p<0.05)..

B Standard care
[ Prehab



PREHAB Study =1
A Multicentre RCT Study PrRREﬁ*




The PREHAB Protocol mx
PREHAB

HEALTH * FITNESS » RECOVERY

v’ Cardiac Anatomy including medications

v’ Cardiac Risk Factors including medication compliance

v Heart Healthy Nutrition Practices

v’ Action Planning, Goal Setting, Lifestyle Behaviour Change

v’ Psychosocial factors related to cardiac disease including stress
management

v’ Safe Exercise Guidelines

Stammers et al. BMJ Open. 2015
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Summary

* Frailty is common

— Certain surgical populations may be at higher
risk

* Frailty = functional survival
—? Due to sacropenia/nutrition
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My I.C.U. Patient Lived. Is
That Enough?

o o =

Vi

By DANIELA J. LAMAS
AFRIL v, 2007

He is breathing better and the doctors say his
lungs will recover, but he can’t remember his
appointments or where he put his keys.

It has been months since the surgery and the
scars are fading, vet she still wakes almost
nightly to the sound of phantom alarms.

.
weel Nk

o “ .still wakes almost nightly
to the sound of phantom
alarms...”

e ”..minds cloudy or to feel
abandoned by the teams of
doctors who'd saved their
lives...”

We need to ensure
that patients don’t
just survive but
THRIVE after surgery

NTLps://www.nytimes.com/2017/04/01/opinion/sunday/my-icu-patient-lived-is-that-

enough.html? r=0



It’s not all doom and gloom

But...

We need to think
differently




www.idelirium.org

Tweet Activity on #WDAD2019

1250

1000

750

CALLING ALL
DELIRIUM SUPERHEROES!

#WDAD2019

500

250

06:00 12:00 1800 13. Mar 18:00 14. Mar
Healthcare Social Craph® - Symplur

The Numbers

18.782M =

12,949 g

2,641

276 o=z
) g resivarcpan

13 March 2019

Twitter data from the #WDAD2019 hashtag
from Tue, March 12th 2019, 6:00AM to Thu,
March 14th 2019, 5:00AM
(America/Chicago).

symplur



Summary

O Look for opportunities to
optimize
ODelay vs. Not Operate
O ?Opportunity to de-frail patients

o
KA
PREHAB

HEALTH » FITNESS » RECOVERY
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Discussion Slides

If you can’t get enough



PERFORM-TAVR Trial Flow

-1 month

Screen + i
Pre-screen Protein supplement

by Baseline

——»| assessment /
TAVR team |\ \
\ \
\
\
AY
\
\
\

by therapist )
\

(in clinic) (home-visit) [ '\

Usual care

\
\
\
\

> Excluded > Excluded

TAVR 3 months 6 months
@ Protein supplement Outcome Adherence
- - assessment assessment
H - . .
w ome-based exercise | | '\ ded |— | by blinded
‘{t_: therapist therapist
’ Usual care (home-visit) (home-visit)

\
\
\

> Latent exclusion if cannot continue trial
due to rehab or debilitating complication

Intervention

Control Group

Protein supplement
v' HMB-enriched beverage containing 20 g protein and 1.5 g HMB
consumed twice daily after meals

Home-based exercise program

v Weight-bearing exercise (WEBB program) guided by a therapist
performed 2 days per week

v' Moderate-intensity walking exercise guided by an accelerometer
performed 5 days per week

Usual care

v' Moderate-intensity walking exercise guided by an AHA brochure
performed 5 days per week

Afilalo J. 2017



@
R
PREHA

FEALTH® SITSESS »

Cardiac Surgery Consult Site Coordinator Site Coordinator

Patient and surgeon agree to Consent obtained for PREHAB enrollment. 2) Safety Assessment

proceed with surgery. Mo
1) First Assessment Baseline Exercise Stress Teat Referred back to
Site Coordinator = Surgeon and Primary
Patients undergo baseline assessment, detailed frailty testing —> And T— Care Physician unfil

Recruits study candidates with CFS
24 (vulnerable) and <& {very severely
frail, approaching end of life).

(Modified Fried and Short Performance Physical Battery), and
gquestionnaires. All enrolled patients will receive an
accelerometer to be wom for 7 consecutive days.

time of surgery.
B-Minute Walk Test (EMWT)

Approved “safe” for PREHAB.

Randomization
List of Instruments to be completed at each

aszessment appointment:

PREHAE Group (8 weeks)

Control Group {StandC)

EuroQal 5-D-5L

EurcCol Visual Analogue Scale

5F-36v2 Short Form

Paffenbarger Physical Activity Index
Internaticnal Physical Activity Questionnaire
Seattle Angina Questionnaire

Kansas City Cardiomyopathy Questionnaire
Geriatric Depression Scale

Patient Health Questionnaire-9

. Montreal Cognitive Assessment Test

Patients will receive the current
standard of care + 2x weekly
supervised exercise, diet, and life-
style education programming.

Patients will receive the current
standard of care: ongoing
preoperative management from their
primary heakth care providers and
their cardiac surgeon.

Site Coordinator

3) Pre-operative Assessment

Patients will undergo physical testing (including GNMWT),
frailty assessment, and questionnaires. Patients will also
receive accelerometer to be worn for 7 consecutive days.

(End of PREHAB program)

5) 1-Year Post-operative
Clinic Visit
Patients will undergo

physical testing (including
BMWT), frailty assessment,

M

and questionnaires. Patients
will also receive
accelerometer to be womn for
T consecutive days.

4) 3-Month Post-operative
Clinic Visit

Patients will undergo
physical testing (including
BMWT), frailty agsessment,
and questionnaires. Patients
will also receive
accelerometer to be wom for
T consecutive days.

In-Hospital Outcomes:

Intraoperative and
postoperative data
ceollection. Primary outcome
hospital length of stay (LOS)
determined

N

Cardiac Surgery

NCT02219815

M

Patients undergo planned procedurs




The PREHAB Exercise Protocol mx
PREHAB

HEALTH * FITNESS » RECOVERY

o 2 structured exercise sessions per week for 8 week

e encouraged to walk daily

e Structure Sessions:

e 15-min warm-up/stretching and a cool-down period
e Aerobic exercise will be prescribed at 40-60% of heart rate
reserve

— (Karvonen Formula) based on baseline exercise stress test data.

e 10-30 Aerobic exercise

* May progress to high intensity exercise in the context of symptom-
limited, interval training

* up to 85% of maximal aerobic capacity
* resistance training Stammers et al. BMJ Open. 2015



Is it safe?

Baseline exercise stress test (>2.0 METS)

Exclusion Criteria:

Patients who have unstable or recent unstable cardiac
syndrome as defined by:

Severe heart failure (NYHA IV) or angina (CCS class IV)
symptoms.

Critical left main (LM) coronary disease. Hospitalization
for arrhythmias

CHF or acute coronary syndrome prior to
randomization.

Patients who have severe left ventricular obstructive
disease (defined by):

Severe aortic or mitral stenosis (aortic or mitral valve
area <1.0cm2 or mean gradient > 40 mmHg or >
10mmHg respectively)

Dynamic left ventricular (LV) outflow obstruction.

Patients who have demonstrated exercise induced
ventricular arrhythmias or have experienced a recent
hospitalization for arrhythmias;

Patients who have cognitive deficits that would
preclude rehabilitation;

Patients who have physical limitations that would
preclude rehabilitation;

Patients who are unable to attend the Prehab program.

WWORKISAFETY
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5536 THE NEW ENGLAND ]OL'R.\E AL OF MEDICINE March 2, 1993

SPPB |nst

LOWER-EKTREMI“' FUNCTIONIN PERSONS OVER THE AGE OF 70 YEARS AS APREDICTOR
OF SUBSEQUENT DISABILITY

Jack M. GURALNIR, MD., PrD. Luict FERRUCCL, AMD. PuD, Fapaxor M. SIMONSICR, .,
MarceL E. SaLvE, MDD MPH., aND RoserT B. WALLACE, ALD.

A Background. Functional assessment 15 an follow-up, lower scores on the pase-line performance
important part of the evaluation of elderly persons: We fests were associated wilh @ statistically significant,
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Cognitive Frailty

Cognitive

Fhysical impairment

Cognitive

fra i |tV without a clinical fra i |tV

diagnosis of dementia




Frailty is associated with an increased risk of major adverse cardiac and
cerebrovascular events (MACCE) following cardiac surgery.

Minor illness (eg, urinary tract infection) - -
i / Appropriate Compensation
g Independent
5 T Decompensation, adverse
g — / events, complications,
= ] mortality
Z Dependent |

MACCE
= 1‘5)( Bl Non-Frail
3 Frail
9 44
3 Sepehri et al. (2014)
§ e 6 studies
DS e 4756 patients
* 9 measures of frailty
0 N * OR:4.8995% Cl 1.64-14.60
<

Clegg et al. (2013) Lancet. 381(9901): 752-762.
Sepehri et al. (2014) J Thorac Cardiovasc Surg. 148(6): 3110-3117.



Gait Speed Test Instructions
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Cardiac surgery prlICULOS survivors

12% -

e Rates are
increasing .
* N 57%in i
Manitoba 5
with the MCS %
program 2 J
0% -

2000-2009 2010-2013
Time period

Manji, R. et al. The Annals of Thoracic Surgery (2016)



Are we creating survivors... or
victims in critical care?

e Wischmeyer, P. E., & San-Millan, I. (2015).
Winning the war against ICU-acquired
weakness: new innovations in nutrition

and exercise physiology. Critical Care
(London, England), 19 Suppl! 3, S6

e Wischmeyer, P. E. (2016). Are we creating
survivors...or victims in critical care?
Delivering targeted nutrition to improve
outcomes. Current Opinion in Critical Care,
22(4), 279-84.




Conclusion

O Surgical and perioperative community need to
consider a more comprehensive preoperative
evaluation

O Need to ensure patient don’t just survive but thrive
after surgery




Delirium after Cardiac Surgery

acute,
Inattention,
disorganized thinking

GATIVE OUTCOMES

e I hospita o N mortality
I institutional * long-term cognitive

discharge & functional deficits



Vulnerability: The Crossroads of Frailty and Delirium

Nicky Quinlan, MB, MRCPL," I.Edward R. Marcantonio, MD, SM,”*¥ Sharon K. Inouye, MD,
MPH,*¥ Thomas M. Gill, MD," Barbara Kambolz, MD," and James L. Rudolph, MD, SM"

?
Frailtg—Relirium

Quinlan, N et al., 2011
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Protocol

o Surgery Discharge
Pre-op visit

Clinical

events
LOS

Research
events

Patient recruitment,

, Data collection
Frailty assessment
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Our Definition of Frailty (1)

e The Modified Fried criteria (=3 of 7):

— Slow gait speed

— Weak grip strength
— Low physical activity
— Weight loss

— Exhaustion

— Depression

-

Frailty




Our Definition of Frailty (2)

 The Short Physical Performance Battery
— Gait speed (0-4 pts)
— Balance tests (0-4)
— Chair stand (0-4)

Not frail 10-12 pts
Frail 7-9
High risk frail 4-6

9

Frailty



Study population recruitment.

182 patients approached

> 42 patients refused

. %
140 patients included in the study

7 patients not included in the

analyses:

- No surgery performed (n = 3)

- Did not complete pre-op study
requirements (n = 3)

- Withdrew from study (n = 1)

4
133 patients included in the analyses




The Prevalence of Frailty

Modified Fried:
—54.1% (72 out of 133)

SPPB
—51.9% (69 out of 133)



The Incidence of Delirium

e 18.0% (24 out of 133) with post-operative
delirium

Arenson BG, Macdonald LA, Grocott HP, Hiebert BM, Arora RC. Effect of intensive care unit environment on in-
hospital delirium after cardiac surgery. The Journal of thoracic and cardiovascular surgery 2013;146;172-178.



Baseline characteristics of patients.

Not Frail Frail
(N=61) (N=72)

Pre-Operative Characteristics

Age (years) 68.7 (7.4) 73.0 (8.2) 0.0023
Female sex 11 (18.0%0) 24 (33.3%) 0.0459
EuroSCORE Il (%) 1.42 (0.87 — 1.94) 2.02 (1.25-4.28) 0.0001
Self-health rating (0-4) 3(2-3) 2(1-2) <0.0001
MoCA score (0-30) 26 (24 - 27) 22 (20 - 25) <0.0001
Diabetes 13 (21.3%) 29 (40.3%) 0.0190
CvD 4 (6.6%) 15 (20.8%) 0.0191
COPD 1(1.6%) 15 (20.8%) 0.0008

5 (8.2%) 17 (23.6%) 0.0171

9 (14.8%) 22 (30.6%) 0.0317
PVD 4 (6.6%) 13 (18.1%) 0.0478
Prior angioplasty or stent 5 (8.2%) 18 (25.0%) 0.0107
Albumin (g/L) 39.0 (3.1) 36.4 (4.5) 0.0011
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Association between pre-operative frailty and primary
and secondary outcomes.

Not Frail Unadjusted
(N=61) OR (95% ClI)

PRIMARY OUTCOME
Post-operative delirium 4 (6.6%) 20 (27.8%)  0.0015 5.48 (1.76 — 17.09)

SECONDARY OUTCOMES
ICU LOS (days) 2(1-3) 2(1-3)  0.2819

10 (16.4%) 17 (23.6%) 03025  1.58 (0.66 - 3.76)
Hospital LOS (days) 6(5-9) 8 (6-12) 0.0098
Hospital LOS > 7 days 23 (37.7%) 42 (58.3%) 00177  2.31(1.15— 4.65)

1(1.6%)  4(5.6%) 03742  3.52(0.38 —32.45)
0(0.0%)  2(2.8%)  0.4997 undefined
1(16%)  4(57%) 03713  3.64 (0.40 — 33.45)
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Association between components of frailty and post-operative delirium.

No Delirium Delirium Unadjusted OR Adjusted OR
Modified Fried (23 of 7) 52 (47.7%) 20 (83.3%)  0.0015 548 (1.76—17.09) 5.05 (1.58 — 16.13)
Weight loss 12 (11.0%)  8(33.3%)  0.0106 4.04 (1.43—11.43) 3.61 (1.24—10.49)
Weak grip strength 23 (21.19%) 10 (41.7%)  0.0347  2.67 (1.05-6.79)  2.33 (0.87 — 6.21)
T e beaToi 67 (61.5%) 18 (75.0%) 02114 188 (0.69-5.12)  1.81(0.66 - 4.96)
48 (44.0%) 14 (58.3%) 02037  1.78(0.73-4.36)  1.65(0.66 — 4.08)
Depression 30 (27.5%)  9(37.5%) 03311  158(0.63-3.99) 150 (0.58—3.83)
Ims:ﬁ';::‘: 70 (64.2%) 17 (70.8%) 05375  1.35(0.52-3.55)  1.20 (0.45—3.21)
Slow gait speed 28 (25.7%)  7(292%)  0.7261  1.19(045-3.17)  0.88 (0.30 - 2.63)
SPPB (score < 9) 52 (47.7%) 17 (70.8%)  0.0401  2.66 (1.02—-6.93)  2.39 (0.90 — 6.38)
l SPPB score 4-6 7 (6.4%) 8(33.3%) 00007 9.31(2.58-3355) 8.26 (2.23 - 30.64) ]
45(41.3%)  9(375%) 02006  1.63(0.56-4.71)  1.49 (0.50 — 4.43)
SPPB score 10-12 57 (52.3%) 7 (29.2%)
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|.D.1 and N.R.I.

e Integrated Discrimination Improvement (IDI)

— In order to compare the improvement in
discrimination of the frailty models relative to the
EuroSCORE Il model

* Net Reclassification Improvement (NRI)

— the level of success with which a new model
reclassified a patient

* j.e.to a higher risk group if he/she experienced the
outcome of interest or to a lower risk group if he/she
did not experience the outcome.



Improvements in prediction of delirium by the addition of frailty.

EuroSCORE Il only
Modified Fried

(=3 of 7)
Weight loss

Weak grip strength

Low physical activity

Depression
Cognitive impairment

Slow gait speed
SPPB (score < 9)

SPPB score 4-6

SPPB score 7-9

SPPB score 10-12

Area Under ROC
Curve (95% Cl)
0.695 (0.580 - 0.810)

0.745 (0.634 — 0.856)

0.709 (0.589 — 0.823)
0.700 (0.588 — 0.812)

0.674 (0.550 — 0.798)

0.668 (0.558 — 0.778)
0.683 (0.569 — 0.797)

0.677 (0.557 — 0.798)

0.701 (0.593 — 0.809)
0.699 (0.581 — 0.816)

0.732 (0.614 — 0.851)

IDI (P-Value) NRI (P-Value)

6.5% (0.0001)

5.0% (0.0377)
2.3% (0.1505)

1.1% (0.2163)

0.9% (0.3066)
0.5% (0.4931)

0.1% (0.7140)

0.0% (0.9576)
2.5% (0.0415)

10.1%
(0.0077)

74.9% (0.0009)

44.6% (0.0477)
41.1% (0.0681)

27.1% (0.2300)

28.6% (0.2048)
20.0% (0.3762)

16.9% (0.4537)

-8.8% (0.6966)
49.9% (0.0268)

53.8% (0.0170)
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Improvements in prediction of delirium by the addition of frailty.

Area Under ROC
IDI (P-Value) NRI (P-Value)
Curve (95% Cl)

EuroSCORE Il only 0.695 (0.580 — 0.810)

Modified Fried
0.745 (0.634 — 0.856) 6.5% (0.0001) 74.9% (0.0009)

(23 of 7)
Weight loss 0.709 (0.589 - 0.823)  5.0% (0.0377) 44.6% (0.0477)
Weak grip strength 0.700 (0.588 - 0.812)  2.3% (0.1505) 41.1% (0.0681)

Low physical activity 0.674 (0.550-0.798)  1.1% (0.2163) 27.1% (0.2300)

0.668 (0.558 —0.778)  0.9% (0.3066)  28.6% (0.2048)

Depression 0.683 (0.569 - 0.797)  0.5% (0.4931) 20.0% (0.3762)
Cognitive impairment 0.677 (0.557-0.798)  0.1% (0.7140) 16.9% (0.4537)
Slow gait speed 0.701 (0.593-0.809)  0.0% (0.9576) -8.8% (0.6966)
SPPB (score < 9) 0.699 (0.581-0.816)  2.5% (0.0415) 49.9% (0.0268)

SPPB score 4-6 0.732 (0.614-0.851) 10.1% (0.0077)  53.8% (0.0170)

SPPB score 7-9

SPPB score 10-12
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Pathophysiology of Delirium

Fig 1. A bails patboctiological model of debriem. = 121



Evil Humours Are Afoot

-1 Global brain disorder:

cendothelial dysfunction, increased blood—
brain barrier permeability, and reduce
blood flow.

7 Neuroinflammation:

tblood—brain barrier disruption, neuronal
apoptosis, and altered synaptic plasticity

1 Acetylcholine deficiency

. Inouye SK et al. N Engl J Med. 2006;354: 1157-1165.

. Pandharipande P & Ely EW. Crit Care Clin. 2006;22:313-327.

. Demeure MJ & Fain MJ. J Am Coll Surg. 2006;203:752-757.

. American Psychiatric Association. Am J Psychiatry. 1999;156(suppl 5): 1-20.
. van der Cammen TJ et al.Int J Geriatr Psychiatry. 2006;21:838-84

+ACH = Neuronal Excitability
Anlicholinergic drugs

L A

Alzhaimer's disoaso
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« Exogenous glucocorticoids

+ Disruption of circadian
rhythm

. http://www.uspharmacist.com/continuing _education/ceviewtest/lessonid/105762/
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-
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http://www.uspharmacist.com/continuing_education/ceviewtest/lessonid/105762/

Table 2 — Characteristics of Included Studies In Frailty and Cardiac Surgery Systematic

Table 3 — Outcomes of Included Frailty and Cardiac Surgery Studies

Review
First Author,
Year

Population

na

Frailty
Measurement

Outcomes
Measured

Association

Lee, 2010

Singh, 2011

Sundermann, 2011

Afilalo, 2012

Green, 2012

Stortecky, 2012

Schoenenberger,
2013

Patients
undergoing cardiac
surgery

Patients 2 65 years
undergoing
Percutaneous
Intervention

Patients > 74 years
undergoing cardiac
surgery

Patients 2 70 years
undergoing CABG
and/or valve
surgery

Patients 2 60 years
with advanced
aortic disease

undergoing
Transcathetar
Aortic Valve Repair
(TAVR)

Patients 2 70 years
undergoing
Transcathetar
Aortic Valve
Implantation (TAVI)

Patients 2 70 years
undergoing
Transcathetar
Aortic Valve
Implantation (TAVI)

3826

629

400

152

159

119

Katz index of Activities
of Daily Living (ADL),
Independence in
ambulation, and
previous diagnosis of
dementia

Fried Frailty Criteria

Simplified
Comprehensive
Assessment of Frailty
(CAF)

4 scales used:

5 item Cardiovascular
Health Study (CHS)

7 item expanded CHS

4 item MacArthur
Study of Successful
Aging (MSSA)

Gait Speed

Modified Fried Frailty
Criteria

Modified
Multidimensional
Geriatric Assessment

Modified Geriatric
Baseline Examination

In-hospital mortality,
midterm all-cause
mortality, discharge to
an institution, and
secondary in-hospital
outcomes

All cause mortality and
Ml during follow up

One year all cause
mortality, and MACCE

Postoperative
mortality or major
morbidity

All cause mortality,
and procedural
outcomes

All cause mortality,
and major adverse
cardiac and
cerebrovascular
events (MACCE)

Functional decline, and
functional decline or
death

Frailty was linked to
increased unadjusted In-
Hospital Outcomes,
increased In-hospital
Mortality, increased
institutional discharge, and
reduced midterm survival

Frailty was an independent
predictor of long-term
mortality and Ml

Frailty showed a good
predictive ability concerning
one year mortality

Only frailty measured
through gait speed showed a
statistically significant
association with an
increased mortality or major
morbidity

Frailty was independently
associated with reduced long
term survival after TAVR

Strong evidence for an
association between the
frailty index with all cause
mortality and MACCE at one
year post-TAVI

Frailty index was strongly
associated with functional
decline as well as mortality

First Author,

Association

Year
Lee, 2010 After Cardiac Surgery, Frailty is associated OR 1.8,95% ClI 1.1-3.0
with In-Hospital Mortality OR 6.3,95% Cl 4.2-9.4
After Cardiac Surgery, Frailty is associated HR 1.5,95% Cl 1.1-2.2
with Prolonged Institutional Care
After Cardiac Surgery, Frailty is associated
with Mid-Term Mortality
Singh, 2011 Frailty is associated with Death following HR 5.36, 95% Cl 2.41-11.9
Percutaneous Revascularization HR 3.04, 95% Cl 1.80-5.15
Frailty is associated with MI/Death following
Percutaneous Revascularization
Sundermann,  Frailty is associated with one-year mortality OR 1.097, 95% Cl 1.038-
2011 after cardiac surgery 1.160

Afilalo, 2012

Green, 2012

Stortecky, 2012

Schoenenberge
r, 2013

Frailty as measured through gait speed is
associated with Mortality or Major Morbidity
after CABG and/or valve surgery

Frailty is associated with increased one year
mortality post TAVR

Frailty is associated with increased all cause
mortality one year post TAVI

Frailty is associated with increased MACCE
one year post TAVI

Post TAVI, Frailty is associated with functional
decline

Post TAVI, Frailty is associated functional
decline or death

OR 2.63,95% CI 1.17-5.90

HR 3.16, 95% CI 1.33-7.51
OR 3.68,95% Cl 1.21-11.19
OR 4.89, 95% Cl 1.64-14.60

OR 3.31,95% Cl 1.21-9.03
OR 4.46, 95%Cl 1.85-10.75

ADL, Activities of Daily Living; MI, Myocardial Infarction; CAF, Comprehensive Assessment of
Frailty; MACCE, Major Adverse Cardiac and Cerebrovascular Events; CABG, Coronary Artery
Bypass Graft; CHS, Cardiovascular Health Study; MSSA, MacArthur Study of Successful Aging;
TAVR, Trans-catheter Aortic Valve Repair; TAVI, Trans-catheter Aortic Valve Implantation; BMI,
Body Mass Index; MMSE, Mini Mental State Exam; MNA, Mini Nutritional Assessment; TUG,
Timed Get Up and Go test; BADL, Basic Activities of Daily Living; IADL, Instrumental Activities

of Daily Living

a study sample size



Baseline characteristics of patients

Not Frail

Pre-Operative Characteristics
Age (years)
Female sex
EuroSCORE Il (%)
Self-health rating (0-4)
MoCA score (0-30)

Diabetes
VD
COPD

PVD
Prior PCI
Albumin (g/L)

(N=61)

68.7 (7.4)
11 (18.0%)

1.42 (0.87 — 1.94)

3(2-3)

26 (24 — 27)

13 (21.3%)
4 (6.6%)
1 (1.6%)
5 (8.2%)
9 (14.8%)
4 (6.6%)
5 (8.2%)
39.0 (3.1)

Frail
(N=72)

73.0 (8.2)
24 (33.3%)

2.02 (1.25-4.28)

2(1-2)

22 (20 — 25)

29 (40.3%)
15 (20.8%)
15 (20.8%)
17 (23.6%)
22 (30.6%)
13 (18.1%)
18 (25.0%)
36.4 (4.5)

0.0023
0.0459
0.0001
<0.0001
<0.0001
0.0190
0.0191
0.0008
0.0171
0.0317
0.04/8
0.0107
0.0011
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Association between pre-operative frailty and
primary and secondary outcomes.

Unadjusted
OR (95% ClI)

PRIMARY OUTCOME
Post-operative delirium 4 (6.6%0) 20 (27.8%) 0.0015 5.48 (1.76 — 17.09)
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Association between components of frailty and post-
operative delirium.

Modified Fried

(23 0f7)

No

Delirium
l!\_l—1 na\

Delirium

Unadjusted OR

(95% Cl)

Adjusted OR
(95% Cl)

5.48 (1.76 - 5.05 (1.58 -
52 (47.7%) 20 (83.3%)  0.0015 17(_ - ) 6(_ -

(T A= ST 2A=
12 (11.0%)  8(33.3%)  0.0106 ”1 1‘. 43)° ° 51 o\. s
23(21.1%) 10 (41.7%) 00347 2.67(1.05-6.79) 2.33(0.87 - 6.21)
67 (61.5%) 18 (75.0%) 0.2114 1.88(0.69-5.12) 181 (0.66 — 4.96)
48 (44.0%) 14 (58.3%) 0.2037 1.78 (0.73-4.36) 1.65 (0.66 — 4.08)
30 (27.5%)  9(37.5%) 03311 158 (0.63-3.99) 150 (0.58 — 3.83)
70 (64.2%) 17 (70.8%) 05375 1.35(0.52-3.55) 1.20 (0.45—3.21)
28 (25.7%)  7(29.2%) 07261 1.19(0.45-3.17) 0.88 (0.30 — 2.63)
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Association between components of frailty and post-
operative delirium.

No . . .
- Delirium Unadjusted OR Adjusted OR
Delirium (N=24) P-Value (95% Cl) (95% Cl)
(N=109) - . .
Modified Fried 5.48 (1.76 — 5.05 (1.58 -
52 (47.7%) 20(83.3%) 0.0015 ( (
(>3 of 7) 17.09) 16.13)
4.04 (1.43 - 3.61(1.24 -
- 0 0
Weight loss 12 (11.0%) 8 (33.3%) 0.0106 11.43) 10.49)
. 2.67 (1.05 -
Weak grip strength 23 (21.1%) 10(41.7%)  0.0347 6.79) 2.33(0.87-16.21)
1.88 (0.69 —
Low physical activity 67 (61.5%) 18 (75.0%) 0.2114 5 (12) 1.81 (0.66 — 4.96)
1.78 (0.73 -
48 (44.0%) 14 (58.3%)  0.2037 4(36) 1.65 (0.66 — 4.08)
1.58 (0.63 -
Depression 30 (27.5%) 9 (37.5%) 0.3311 3 (99) 1.50 (0.58 — 3.83)
1.35(0.52 -
Cognitive impairment 70 (64.2%) 17 (70.8%)  0.5375 3 (55) 1.20 (0.45-3.21)
1.19 (0.45 -
Slow gait speed 28 (25.7%) 7 (29.2%) 0.7261 3 (17) 0.88 (0.30 - 2.63)
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Weight loss

Weak grip strength

Low physical activity

Depression

Cognitive
impairment

Slow gait speed
SPPB (score £ 9)
SPPB score 4-6

SPPB score 7-9

SPPB score 10-12

52 (47.7%)
12 (11.0%)
23 (21.1%)
67 (61.5%)
48 (44.0%)

30 (27.5%)
70 (64.2%)

28 (25.7%)
52 (47.7%)
7 (6.4%)

45 (41.3%)

57 (52.3%)

Delirium
(N=24)

20 (83.3%)
8 (33.3%)
10 (41.7%)
18 (75.0%)
14 (58.3%)
9 (37.5%)
17 (70.8%)
7 (29.2%)
17 (70.8%)
8 (33.3%)

9 (37.5%)

7 (29.2%)

0.0015
0.0106
0.0347
0.2114
0.2037

0.3311
0.5375

0.7261
0.0401
0.0007

0.2006

Association between components of frailty and post-operative delirium.

No Delirium
(N=109)

Modified Fried (2 3 of 7)

Unadjusted OR
(95% Cl)

5.48 (1.76 — 17.09)

4.04 (1.43 - 11.43)
2.67 (1.05 - 6.79)
1.88 (0.69 — 5.12)
1.78 (0.73 — 4.36)

1.58 (0.63 — 3.99)
1.35 (0.52 — 3.55)

1.19 (0.45 - 3.17)

2.66 (1.02 - 6.93)

9.31 (2.58 — 33.55)

1.63 (0.56 — 4.71)

Adjusted OR
(95% Cl)

5.05 (1.58 — 16.13)
3.61 (1.24 — 10.49)
2.33 (0.87 - 6.21)
1.81 (0.66 — 4.96)
1.65 (0.66 — 4.08)

1.50 (0.58 — 3.83)
1.20 (0.45 - 3.21)

0.88 (0.30 — 2.63)
2.39 (0.90 - 6.38)
8.26 (2.23 — 30.64)

1.49 (0.50 — 4.43)
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Baseline characteristics of patients.

Not Frail
(N=61)

Pre-Operative Characteristics

Age (years) 68.7 (7.4)
1 (a0
1.42 (0.87 - 1.94)
52-
202420
12 @1
CVvD 4 (6.6%)
L
L ¢
s [OES
4(66%
5629
906

73.0 (8.2)
24 (33.3%)

2.02 (1.25 — 4.28)

2(1-2)

22 (20 - 25)

29 (40.3%)
15 (20.8%)
15 (20.8%)
17 (23.6%)
22 (30.6%)
13 (18.1%)
18 (25.0%)
36.4 (4.5)

0.0023
0.0459
0.0001

<0.0001
<0.0001

0.0190
0.0191
0.0008
0.0171
0.0317
0.0478
0.0107
0.0011

Frail P-Value
(N=72)

129



Baseline characteristics of patients.

Not Frail Frail P-Value
(N=61) (N=72)

Pre-Operative Characteristics

Age (years) 68.7 (7.4) 73.0 (8.2) 0.0023

Female sex 11 (18.0%) 24 (33.3%) 0.0459
1.42 (0.87-1.94)  2.02(1.25-4.28) 0.0001
3(2-3) 2(1-2) <0.0001
26 (24 - 27) 22 (20 - 25) <0.0001
13 (21.3%) 29 (40.3%) 0.0190
4 (6.6%) 15 (20.8%) 0.0191
1 (1.6%) 15 (20.8%) 0.0008
m 5 (8.2%) 17 (23.6%) 0.0171
m 9 (14.8%) 22 (30.6%) 0.0317

PVD 4 (6.6%) 13 (18.1%) 0.0478
5 (8.2%) 18 (25.0%) 0.0107
39.0 (3.1) 36.4 (4.5) 0.0011
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Improvements in prediction of delirium by the addition of frailty.

EuroSCORE Il only
Modified Fried

(=3 of 7)
Weight loss

Weak grip strength

Low physical activity

Depression
Cognitive impairment

Slow gait speed

SPPB (score < 9)
SPPB score 4-6
SPPB score 7-9

SPPB score 10-12

Area Under ROC
Curve (95% Cl)

0.695 (0.580 — 0.810)
0.745 (0.634 — 0.856)

0.709 (0.589 - 0.823)

0.700 (0.588 — 0.812)

0.674 (0.550 — 0.798)

0.668 (0.558 — 0.778)
0.683 (0.569 — 0.797)

0.677 (0.557 — 0.798)

0.701 (0.593 — 0.809)
0.699 (0.581 — 0.816)
0.732 (0.614 — 0.851)

IDI (P-Value) NRI (P-Value)

6.5% (0.0001)

5.0% (0.0377)

2.3% (0.1505)

1.1% (0.2163)

0.9% (0.3066)
0.5% (0.4931)

0.1% (0.7140)

0.0% (0.9576)
2.5% (0.0415)
10.1% (0.0077)

74.9% (0.0009)

44.6% (0.0477)

41.1% (0.0681)

27.1% (0.2300)

28.6% (0.2048)
20.0% (0.3762)

16.9% (0.4537)

-8.8% (0.6966)
49.9% (0.0268)
53.8% (0.0170)
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Improvements in prediction of delirium by the addition of frailty.

IDI (P-Value) NRI (P-Value)

EuroSCORE Il only
Modified Fried

(23 of 7)
Weight loss

Weak grip strength

Low physical activity

Depression
Cognitive impairment

Slow gait speed

SPPB (score < 9)
SPPB score 4-6
SPPB score 7-9

SPPB score 10-12

Area Under ROC
Curve (95% Cl)
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0.745 (0.634 — 0.856)

0.709 (0.589 — 0.823)
0.700 (0.588 — 0.812)
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0.5% (0.4931)

0.1% (0.7140)

0.0% (0.9576)
2.5% (0.0415)
10.1% (0.0077)

74.9% (0.0009)

44.6% (0.0477)

41.1% (0.0681)

27.1% (0.2300)

28.6% (0.2048)
20.0% (0.3762)

16.9% (0.4537)

-8.8% (0.6966)
49.9% (0.0268)
53.8% (0.0170)
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Derivation and Validation of a Preoperative Prediction Rule
for Delirium After Cardiac Surgery

James L. Rudolph, MD, SM; Richard N. Jones, ScD; Sue E. Levkoff, ScD; Christopher Rockett, PhD);
Sharon K. Inouye, MD, MPH; Frank W. Sellke, MD; Shukri F. Khuri, MD7; Lewis A. Lipsitz, MD;
Basel Ramlawi, MD; Sidney Levitsky, MD; Edward R. Marcantonio, MD, SM

Table 3. Predictors of Deliium in Derivation Cohort: Resulis
of Multivariate Modeling With Bootstrap Resampling

Bootstrapping Included in
Variable Selection™ Prediction Rule
MMSE 87 Yes
Prior stroke /TIA 70 Yes
Abnormal albumint 58 Yes
GDS 52 Yes
Body mass index 35 No
Age 32 No
Alcohol use 31 No
Female sex 15 No

AUC 0.74-0.75 for post-operative
delirium
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The Addition of frailty to the
Rudolph model

Area Under ROC IDI (P-Value) NRI (P-Value)
Curve (AUCQ)

Rudolph Model 0.730 (0.591 — 0.868)
Rudolph + Frailty 0.772 (0.661 — 0.883) 0.013 (0.4496) 0.553 (0.0261)
(Fried 2 3)
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Table 10 —Seven step Formative Evaluation
Description of the evaluation component at different levels

Aspecis of the
Implementation Process

Adoption

Implementation

Continuation

Implementation
Determinants

Recruitment

Reach

Effectiveness

Fidelity

Satisfaction

Maintenance

Context

Site level [primary care practice & specialist(s)]: Procedures used to approach and
attract sites

Patient level: Procedures used to approach patients for participation in pre-
operative rehabilitation

Site level: proportion of different sites approached and then accepting
contribution to the study

Patient level: proportion of patients approached and then participating in the
intervention

Site & Project levels: Proportion of primary care sites and specialists who
delivered (project level) and received (site level) the 7-step strategy

Project group: extent to which the 7-step strategy was adhered to and adherence
to the project’s implementation plan

Site level: opinion/satisfaction about the study and intervention
Project level: opinion/satisfaction about the 7-step strategy
Patient level: opinion/satisfaction about the pre-operative rehabilitation strategy

Site level: the extent to which pre-operative rehabilitation becomes routine and a
part of everyday culture and norms practices.

Determinants of implementation which have either hindered or facilitated the
use of the 7-step strategy and pre-operative rehabilitation intervention.
Specifically, we will examine the characteristics of the (a) socio-political context
(e.g., willingness to be involved), (b) organization (e.g., decision making
processes, capacity, financial resources), (c) adopting practices/patients (e.g., self-
efficacy, support from colleagues/family, benefits), and (d) intervention (e.g.,
clarity of process)

Data collection method(s)

Observation

Questionnaire, interview

Monitoring

Monitoring, questionnaires, interviews

Monitoring, questionnaires, interviews

Questionnaires, interviews

Monitoring, questionnaires, interviews

Monitoring, questionnaires, interviews




Preoperative Hearing Assessments
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Future Directions

e External validation

CANCARE

The Canadian Cardiovascular
Critical Care Society
www.cancaresociety.com
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Outline

O What is frailty?

O Why may this be important in post-operative
delirium.

O Our study
O Next-steps mm;u e
0 Can we “de-frail” patients? WHAT'Q
THE
POINT?
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What is Frailty?
A Tale of Two Philosophies?

* Fried (Modifed)

— 1 or more of the 7 core domains:
e Slowness

Weakness

Weight loss

Low physical activity

Exhaustion

Cognitive impairment

Mood disturbance

Frailty in older adults: evidence for a phenotype. The journal of gerontology. 2001 56(3), M146-56.

141



What is Frailty?
A Tale of Two Philosophies?

e Rockwood

— Frailty is an accumulation of
deficits, which are measured by
diverse signs, symptoms, co-
morbidities, and disabilities

Frailty: an emerging research and clinical paradigm--issues and controversies. The journal of
gerontology., 2007 62(7), 731-7.

A global clinical measure of fitness and frailty in elderly people. CMAJ, 2005 173(5), 489-495.
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A unifying definition of frailty...

— A syndrome of loss of reserves (i.e. energy, physical
ability, cognition) that gives rise to the accumulation
of deficits and increased risk of vulnerability

Frailty # Aging
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Recommendations

* Increase our preoperative assessment of patients
— Cognition
— Mood
— Physical capacity
— Nutrition assessment



Recommendations

Visual Indicators of Delirium in the Surgery Program

Blue Delirium
Patient ID Bracelet

Above Patient’s Bed

In Chart
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Future Directions

e The DELIRIUM-CS Canada Study

"

%/

NCT02206880

I

CANCARE

The Canadian Cardiovascular
Critical Care Society
www.cancaresociety.com
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Canadian Institutes of stituts de recherche
Health Research  en santé du Canada



Catabolic State

Triggers

Physiology

Oxidative Stress
T Free radicals
Senescent cells

Gene Variation

Body

composition }

Méuoendocrine
dysregulation

Outcomes

Sarcopenia
Meurocognition

Frailty
Mortality

Pt
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Chronic Disease
CHF, HTN, Cancer

-

IGF-1
OHEA-S

Cartisol
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Hypothesis

* Frailty in cardiac surgery patients is a risk factor for
post-operative delirium.

— Frailty will be additive to existing risk prediction scores

e (l.e. Euroscore Il)



Study Protocol

* Prospective observational cohort study at St.
Boniface Hospital

— Inclusion criteria:
— Age > 18 years
— Elective CABG and/or valve procedures

— Exclusion criteria:
— Inability to assess post-operative delirium



Delirium in Cardiac Surgery
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Martin, B.-J., Buth, K. J., Arora, R. C., & Baskett, R. J. F. (2012). Delirium: a cause for concern beyond the immediate
postoperative period. The Annals of Thoracic Surgery, 93(4), 1114-20.
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Cognitive Trajectories after Postoperative
Delirium

Jane S. Saczynski, Ph.D., Edward R. Marcantonio, M.D., Lien Quach, M.P.H., M.S.,
Tamara G. Fong, M.D., Ph.D., Alden Gross, Ph.D., M.P.H.,
Sharon K. Inouye, M.D., M.P.H., and Richard N. Jones, Sc.D.

e Postoperative delirium
developed in 46% of
patients

e Delirium lasted
— 1to 2 daysin 65%
— 3 or more days in 35%.

» Saczynski, J. S., et al
(2012). NEJM, 367(1),
30-39.
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Assessment of Delirium

Confusion Assessment Method for the ICU (CAM-ICU)

Feature 1: Acute change or fluctuating course of mental status

4

Feature 2: Inattention

Feature 3:
Altered level of consciousness

+

O]

Feature 4:
Disorganized thinking
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