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OBJECTIVES

▶ Re vie w the  e p id e miolog y of our 
ag ing  surg ica l p op ula tion and  
imp act of fra ilty

▶ Hig hlig ht e vid e nce -b ase d  
ap p roache s to  imp roving  
outcome s

▶ Ap p ly the se  ap p roache s across 
the  p e riop e ra tive  journe y



Affiliated with  •  Affilié à 4

FRAILTY:
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▶ Frailty

• An ag g re g ate  e xp re ssion of risk re sulting  from accumula tion of ag e -, and  d ise ase -
re la te d  d e ficits

OUR WORKING DEFINITION

5
J Gerentol  A Biol Med Sci  2001; CMAJ  2005 
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▶ Frailty

• An ag g re g ate  e xp re ssion of risk re sulting  from accumula tion of ag e -, and  d ise ase -
re la te d  d e ficits

- De ficits p re se nt across multip le  d omains

- De cre ase d  re se rve

- Vulne rab le  to  stre ssors

OUR WORKING DEFINITION
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A q uick trip  ~ 10  ye ars in 
the  p ast…
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Pe rform multid ime nsional fra ilty asse ssme nt [Strong  Evid e nce ]
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▶ For the  p ast 8  to  12  ye ars

• Cle ar g uid ance  p rovid e d  to  asse ss fra ilty in ALL old e r p a tie nts

PREOPERATIVE FRAILTY ASSESSMENT
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▶ For the  p ast 8  to  12  ye ars

• Cle ar g uid ance  p rovid e d  to  asse ss fra ilty in ALL old e r p a tie nts

▶ Eve n in 2024 

• This RARELY hap p e ns

PREOPERATIVE FRAILTY ASSESSMENT
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▶ For the  p ast 8  to  12  ye ars

• Cle ar g uid ance  p rovid e d  to  asse ss fra ilty in ALL old e r p a tie nts

▶ Eve n in 2024

• This RARELY hap p e ns

▶ Imp lica tions…

PREOPERATIVE FRAILTY ASSESSMENT
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~10+ YEARS OF PERIOPERATIVE CARE
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▶ BIG PICTURE:

▶ ~33 million surg e rie s for o ld e r Ame ricans

• ~13 million with fra ilty

2012 TO 2024
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FRAILTY AS A PREDICTOR OF MORBIDITY & MORTALITY

▶ Morta lity

• Ad juste d  2-fo ld  incre ase

• ~1.5% to  ~3%

- 30 d ays

Anesthesiology 2020; BMC Med  2018 
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FRAILTY AS A PREDICTOR OF MORBIDITY & MORTALITY

▶ Morta lity

▶ Morb id ity

• Ad juste d  2-fo ld  incre ase

• ~25% to  ~50%

- In-hosp ita l/30  d ays

Anesthesiology 2020; BMC Med  2018 
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POPULATION LEVEL 2012-2024

▶ De aths: 200 ,000

▶ Comp lica tions: 3 ,300 ,000
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▶ Le ng th of stay

• 1.5-fo ld  incre ase

• $12,000 e xtra  p e r case

FRAILTY AND RESOURCE USE

24
Anesthesiology 2023; Anes & Analg  2021 
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▶ FRAILTY-ATTRIBUTABLE RESO URCE USE

33 million b e d  d ays

• $150 b illion 

POPULATION LEVEL 2012 TO 2024
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▶ Patie nt-re p orte d  d isab ility

• 2-fo ld  incre ase

▶ De lirium

• 4-fo ld  incre ase

PHYSICAL AND COGNITIVE FUNCTION

26
Anesthesiology 2020; BMC Med  2018 
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▶ FRAILTY-ATTRIBUTABLE RECO VERY

• ~1,300,000 ne w case s of p a tie nt re p orte d  d isab ility

• ~4,000,000 more  case s of d e lirium

POPULATION LEVEL 2012 TO 2024
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SO… WHAT CAN 
PERIOPERATIVE 
PHYSICIANS DO 

DIFFERENTLY NEXT 
WEEK?
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▶1 st…
▶Le t’s think ab out Id a

29
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▶1 st…
▶Le t’s think ab out Id a

•And  how fra ilty asse ssme nt can he lp  us to  
op timize  he r care …

30
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IDA

• Lowe r limb  b yp ass 
p lanne d  in 6  we e ks
• Se ve re  claud ica tion



Affiliated with  •  Affilié à

▶ 84 y.o . fe male

▶ PMHx

• Atria l fib rilla tion

• HF, p re se rve d  e je ction fraction

• Diab e te s, typ e  2

• HTN

• GERD

• O ste oarthritis 

• O ste op orosis

• Anxie ty

IDA

32

▶ PSHx

• Partia l g astre ctomy

• O p e n chole cyste ctomy

▶ PAHx

• No issue s with GA or RA
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▶ 84 y.o . fe male

▶ Me d s

• Rivaroxab an

• ASA

• Me tformin

• Long  acting  and  corre ction insulin

• Me top ro lo l

• Ramip ril

IDA

33

• Pantop razole

• Ace taminop he n

• Rise d ronate

• Vit D and  ca lcium

• Cita lop ram
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▶ 84 y.o . fe male

▶ Allie d  he alth

• Live s in a  re tire me nt home

• Ind e p e nd e nt in IADLs

• Ne e d s some  he lp  with b a thing

• Use s a  walke r

IDA

34
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HOW DO WE SUM THIS UP?
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▶ Ame rican Socie ty of Ane sthe sio log ists’ Physica l Sta tus Score

• IV?

HOW DO WE SUM THIS UP?

36
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▶ Ame rican Socie ty of Ane sthe sio log ists’ Physica l Sta tus Score

• IV?

▶ Re vise d  Card iac Risk Ind e x

• 2 (>10% risk of d e ath, MI, card iac arre st)

HOW DO WE SUM THIS UP?

37
Duceppe, CJC 2017
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DOES FRAILTY IMPROVE RISK 
STRATIFICATION?
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▶ Ag e , Se x, ASA, Proce d ure  vs  Ag e , Se x, ASA, Proce d ure  + Fra ilty

OUR ‘TYPICAL’ PREOP ASSESSMENT

39
McIsaac, Anes Analg  2019
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▶ Ag e , Se x, ASA, Proce d ure  vs  Ag e , Se x, ASA, Proce d ure  + Fra ilty
• Discrimination (AUC)

OUR ‘TYPICAL’ PREOP ASSESSMENT

40
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▶ Ag e , Se x, ASA, Proce d ure  + Fra ilty
• 1-7% incre ase  in d iscrimination (d e ath or d isab ility)

• 2-8% incre ase  in d iscrimination (nursing  home )

OUR ‘TYPICAL’ PREOP ASSESSMENT

41
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▶ Ag e , Se x, ASA, Proce d ure  

OUR ‘TYPICAL’ PREOP ASSESSMENT
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▶ Ag e , Se x, ASA, Proce d ure  

OUR ‘TYPICAL’ PREOP ASSESSMENT

43

▶ Ag e , Se x, ASA, Proce d ure  + Fra ilty
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FRAILTY AND THE UNIVERSAL RISK CALCULATOR

44
McIsaac, Anes Analg  2020
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▶ NSQ IP risk ca lcula tor vs NSQ IP risk ca lcula tor + Fra ilty (RAI)

• 30-d ay morta lity

- >1000x more  like ly tha t accuracy is imp rove d

FRAILTY AND THE UNIVERSAL RISK CALCULATOR

45

+

Multid ime nsional
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IDA’S GOALS

• Walk to  re tire me nt home  
d ining  hall

• Walk outsid e  with frie nd s 
and  family

• Le ss p a in/ fe we r ulce rs
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LONG TERM FUNCTIONAL OUTCOMES
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LONG TERM FUNCTIONAL OUTCOMES

McIsaac, BJA 2020
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LONG TERM FUNCTIONAL OUTCOMES

FRAILTY=
GREATER DECREASE 

in disability from baseline

Adj mean difference
-8.1 points, P<0.001

McIsaac, BJA 2020
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▶ More  accura te  p rog nostica tion of outcome s tha t…

• Your p a tie nts

• Your co lle ag ue s

• Your he alth syste m

…care  ab out

BENEFITS OF FRAILTY ASSESSMENT

50
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▶ More  accura te  p rog nostica tion of outcome s tha t…

• Your p a tie nts

• Your co lle ag ue s

• Your he alth syste m

…care  ab out

AND

Id e ntifie s p a tie nts who may b e  more  like ly to  b e ne fit from surg e ry

BENEFITS OF FRAILTY ASSESSMENT

51
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EFFICIENT AND 
EVIDENCE-BASED 
FRAILTY 
ASSESSMENT

asahq.org/frailty
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▶ 70 stud ie s

▶ 35 Fra ilty instrume nts

• Frie d  Phe notyp e

• Frailty Ind e x

• Clinica l Fra ilty Scale

• Ed monton Fra il Scale

• Risk Analysis Ind e x
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CLINICAL FRAILTY SCALE
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CLINICAL FRAILTY SCALE Highly 
recommended

-Fast
-Accurate
-No Questionnaires
-No Equipment
-Intuitive
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CLINICAL FRAILTY SCALE Highly 
recommended

-Fast
-Accurate
-No Questionnaires
-No Equipment
-Intuitive
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FRAILTY ASSESSMENT

A SUMMARY
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▶ Pe riop e ra tive  clinicians ne e d  to  p e rform an asse ssme nt

• CFS is fast, accura te  and  intuitive

• Risk Analysis Ind e x (RAI) – e xce lle nt for automate d /EHR use

• Frailty Ind e x, EFS and  Frie d  Phe notyp e  are  re asonab le  op tions too

SUMMARY-FRAILTY ASSESSMENT 

58
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▶ Pe riop e ra tive  clinicians ne e d  to  p e rform an asse ssme nt

▶ We  will find  p e op le  living  with fra ilty

• 25% to  >40% of o ld e r ad ults

• Much hig he r in surg ica l p a tie nts

SUMMARY-FRAILTY ASSESSMENT 
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▶ Pe riop e ra tive  clinicians ne e d  to  p e rform an asse ssme nt

▶ We  will find  p e op le  living  with fra ilty

▶ O ur asse ssme nt will p rovid e  us and  our p a tie nts with more  accura te  information

• Dire ctly informs a  share d  d e cision and  risk/b e ne fit d iscussion

SUMMARY-FRAILTY ASSESSMENT 

60
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▶ Pe riop e ra tive  clinicians ne e d  to  p e rform an asse ssme nt

▶ We  will find  p e op le  living  with fra ilty

▶ O ur asse ssme nt will p rovid e  us and  our p a tie nts with more  accura te  information

▶ Base d  on fra ilty sta tus, op timization can b e  ind ivid ualize d

• Nutrition, cog nition, function

• And  op timizing  the  syste m…

SUMMARY-FRAILTY ASSESSMENT 
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WHAT CAN WE DO KNOWING 
IDA LIVES WITH FRAILTY?
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McIsaac, Anes Analg  2019
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PHYSICAL OPTIMIZATION

66
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▶ Exe rcise  p re hab ilita tion

• Ad he re nce  ap p e ars to  b e  the  ke y

- ↓comp lica tions

- ↓ d isab ility

PHYSICAL OPTIMIZATION

67
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PHYSICAL OPTIMIZATION

• Practical advice
• Walk vig orously

• Pe d ome te r
•  ste p s 10%/we e k
• Eat we ll (p ro te in!)
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PHYSICAL OPTIMIZATION I’m having  surg e ry 
b e cause  I can’t walk 
vig orously!
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PHYSICAL OPTIMIZATION

• Practical advice
• Swimming /b iking

• 20 mins
• 3x/we e k

• Incre ase  b y 5  mins 
p e r we e k

I’m having  surg e ry 
b e cause  I can’t walk 
vig orously!
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NUTRITIONALOPTIMIZATION
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▶ Ke y consid e ra tion if malnutrition id e ntifie d

• Incre asing  imp ortance  if e xe rcising

▶ Protein : 1 .2  – 1 .6  g /kg /d ay

NUTRITIONAL OPTIMIZATION

Gillis, Curr O p  Clin Nutr Me t Care , 2020; We iman, Clin Nutr, 2017; Gillis, Anae s, 2019
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NUTRITIONAL OPTIMIZATION

• Low hanging fruit
• Prote in>1g /kg /d ay
• 1 scoop  whe y 

p owd e r~ 25 to  30g
• Hig h p ro te in shake  

~ 15g
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COGNITIVE OPTIMIZATION
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▶ Delirium rate

• Inte rve ntion -14%

• Contro l          -23%

• P=0.08

COGNITIVE OPTIMIZATION

JAMA Surg, 2020
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▶ Delirium prevention bundles

• O rie nta tion

- Glasse s, he aring  a id s, d ay lig ht, family me mb e rs

• Mob iliza tion

- Physio , in-b e d  e xe rcise  

• Mainta in home ostasis

- Re d uce  d ra ins and  line s, stay hyd ra te d  and  fe d

• Avoid  d e liriog e nic ag e nts

- Re me mb e r: Multimod al analg e sia  ~  p o lyp harmacy

COGNITIVE OPTIMIZATION

Siddiqui Cochrane 2016
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▶ Targ e t BIS=50 (vs 35)

• De lirium: 9% ARR (P=0.01)

• Poor 1-ye ar cog nitive  re cove ry: 11% ARR (P<0.001)

PROCESSED EEG & DEPTH OF ANESTHESIA

77
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▶ CFS-b ase d  fra ilty asse ssme nt for e ve ryone  65+

▶ Encourag e  incre ase  in amb ula tion we e k ove r we e k

▶ Re comme nd  p ro te in sup p le me ntation

▶ Avoid  d e liriog e nic ag e nts and  p olyp harmacy

▶ Consid e r ta rg e te d  lig ht GA (BIS=50)

WHAT CAN  WE DO NEXT WEEK

78
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SYSTEM OPTIMIZATION
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▶ Routine  fra ilty asse ssme nt + communication to  p e riop  te am

• 18% relative d e cre ase  in ove ra ll morta lity (O R 0 .82 , 95%CI 0 .72  to  0 .92)

• 4% ab solute  d e cre ase  in morta lity for those  with fra ilty (-6% to  -2%)

SHARING IS CARING

80
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▶ ABCs of acute  care

▶ 4Ms of g e ria trics

THINK DIFFERENTLY

81
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▶ Me d icine /card io log y

• Associa tion with incre ase d  morta lity

- O R 1 .19  (1 .11  to  1 .29)

CONSULT DIFFERENTLY

82
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▶ Ge ria tric consulta tion

• 2.2  d ay re d uction in LoS

• 13% absolute d e cre ase  in d e lirium

• 20% absolute d e cre ase  in me d ica l comp lica tions

CONSULT DIFFERENTLY

83
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▶ Ge ria tric consulta tion

▶ Associa tion with d e cre ase d  morta lity

• HR 0 .81  (0 .68  to  0 .95)

CONSULT DIFFERENTLY

84
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▶ Hig h volume  ce nte rs

• Comp le x p roce d ure s

• Comp le x p atie nts

EXPERIENCE MATTERS

85
McIsaac, Anes 2017
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▶ Hig h volume  ce nte rs

• Comp le x p roce d ure s

• Comp le x p atie nts

EXPERIENCE MATTERS

86
McIsaac, Anes 2017

The  more  ofte n a  ce nte r care s for a  p a te nt with fra ilty…
…the  more  ofte n the y survive
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WRAPPING UP

▶ Pe riop e ra tive  fra ilty is:

• Common

• Associa te d  with g re a te r risk & benefit
• Mod ifiab le
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WRAPPING UP

▶ Frailty asse ssme nt g uid e s op timization

• Exe rcise

• Nutrition

• Cog nition

• Me ntal he a lth

• He alth syste m

• But…
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WRAPPING UP

▶ Frailty asse ssme nt g uid e s op timization

• Exe rcise

• Nutrition

• Cog nition

• Me ntal he a lth

• He alth syste m

O nly throug h e ffe ctive , co llab ora tive  
multid iscip linary care  will outcome s b e  
op timize d
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IDA’S OUTCOME

• MINS
• Sup e rficia l SSI
• LoS=12 d ays
• Re hab  = 21  d ays
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IDA’S OUTCOME

• Back home
• Can walk to  d inne r
• Ge ts outsid e  with family
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THANK YOU
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NUTRITIONALOPTIMIZATION

Find s it hard  to  e a t a  lo t 
more  food

Enjoys milkshake s
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▶ Ge ria trician-le d , multid ime nsional asse ssme nt p lus care  p lanning

• NNT 17 succe ssful home  d ischarg e !

COMPREHENSIVE GERIATRIC ASSESSMENT

97
Ellis, BMJ 2011
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▶ Ge ria trician-le d , multid ime nsional asse ssme nt p lus care  p lanning

• NNT 17 succe ssful home  d ischarg e !

COMPREHENSIVE GERIATRIC ASSESSMENT

98
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▶ Se t of me asure d  characte ristics

FRIED PHENOTYPE

-low activity
-weight loss
-falls
-grip strength
-gait speed

↑ Equipment
↑ Time

↓ Accurate
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▶ Accumulating  d e ficits frame work

• Me asure  30+ multid omain variab le s

• Frailty ind e x score =

FRAILTY INDEX

De ficits 
p re se nt 
De ficits 

me asure d

Electronic 
automation
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▶ Accumulating  d e ficits frame work

• Me asure  30+ multid omain variab le s

• Frailty ind e x score =

FRAILTY INDEX

De ficits 
p re se nt 
De ficits 

me asure d

Electronic 
automation

↑ ↑ Time
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▶ Comp re sse d  Fra ilty Ind e x (0  to  17)

EDMONTON FRAIL SCALE
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▶ Multivariab le , multid omain risk asse ssme nt ind e x

▶ Points (we ig hts) assig ne d  for comb inations

• 0 to  81  p oints

RISK ANALYSIS INDEX (RAI)

Electronic 
automation

↑ ↑ Math
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▶ Effe ct mod ifica tion b y surg ica l risk

• Lowe r b ase line  risk surg e ry = Hig he r re la tive  risk of fra ilty

MORTALITY

104
McIsaac JAMA Surg e ry 2016
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▶ Effe ct mod ifica tion b y surg ica l risk

• Lowe r b ase line  risk surg e ry = Hig he r re la tive  risk of fra ilty

• Ap p e nd e ctomy/chole cyste ctomy (2% ab solute  morta lity)

- Ad j HR=2.0

• Lap aro tomy/b owe l re se ction (12% ab solute  morta lity)

- Ad j HR=1.5

MORTALITY

105
Castillo -Ang e le  JAMA Surg e ry 2020
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Frailty

risk p roce d ure                risk p e riop p e riod

SIMPLE TAKE HOME

106
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Rob inson e t a l. J Am Coll Surg  2015
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▶ CFS vs FP

• 44 se cs vs 5  mins (P<0.0001)

▶ FP re p orte d  time s SR

• 5-15  mins

▶ Ed monton Fra il Scale

• 5 mins

▶ Frailty Ind e x (full)

• 5-10  mins

FRAILTY INSTRUMENTS AND TIME

109
Aucoin, Shaw, Liao, Sohi, Walker, Bentov and McIsaac, 2019 (submitted)
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