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Imagine a New, Revolutionary Test

0 Defines the status of a medical condition
— Improves Accuracy

— Increases Clinical Efficiency
0 Risk-stratifies prognosis
0 Identifies which patients benefit from treatment
0 Monitors responses to treatment
0 Supports population health management

0 Defines the quality of healthcare
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A Conceptual Model of Health Status in CAD

Capturing What the Patient Experiences...

Functional N Quality of

Disease == Symptoms == :
Limitation Life

Coronary occlusion Physical Discrepancy between
Vascular Function Angina Emotional actual & desired health

Inflammatory State e and functioning

The Range of Health
Status
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Attributes of Health Status Measures
0 Validity:

Does the instrument measure what it is supposed to?

0 Reliability:

Are the results the same when given repeatedly to stable patients?

0 Responsiveness:

Do the results reflect changes in patients’ disease status?

0 Interpretability:

What does a given score or change in score mean?

0 Translations:

Are linguistically and culturally appropriate translations available?

The Seattle Angina Questionnaire

0 19/7 items that measures 5 clinically relevant domains

» Physical Limitation

' i SAQ
» Anginal Frequency +  Summary

» Disease Perception/Quality of Life Score

» Anginal Stability*

» Treatment Satisfaction*®
0 Higher Scores = Better Function (Range 0 - 100)
0 Established validity, reliability and responsiveness
0 Translated into >60 languages/cultures
0 Associated with prognosis: Survival, ACS and Costs

* Not in SAQ-7
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A Conceptual Model of Health Status in CAD

Functional N Quality of

Discase == Symptoms ==~ :
Limitation Life

Angina Frequency Physical Limitation  Quality of Life
& Stability scales scale scale

Overall Summary
Scale

The 7-1tem SAQ

The following is a list of activities that people ofien do during the week_ Although for some people with several
medical problems it is difficult to determine what it is that limits them, please go over the activities listed below and
indicate how much limitation you have had due to chest pain, chest tightness or angina aver the past 4 weeks.

The Seattle Angina Questionnaire-7

1. The following is a list of activities that people ofen do during the week. Although for some people with several
J problems it is difficul to determine what it is that limits them_please 20 over the activities listed below and

o

Over the past 4 weeks_on average, how many times have you had chest pain, chest tightness or angina?
Ihave had chest pain, chest fightness or angina...

3 or more

P h_\ isical Limitation 4 or more 1-3 times times per week 1-2 times Less than None over the

times per day per day but not every day  per week once a week past 4 weeks
P :
Angm‘§ quency - d - “ = -
)
Sca ] @ 3. Over the past 4 weeks. on average, how many times have you had to take nitroglycerin (nitroglycerin tablets or spray)
-

4. Over the past 4 weeks. how much has your chest pain, chest tightness or angina limited your enjoyment of life?

It has extremely It has limited my It has moderately It has slightly It has not limited
limited my enjoyment of limited my limited my my enjoyment
o - enjoyment of life life quite a bit enjoyment of life enjoyment of life of life at all
Quality of Life Scale o O O o O

5. If you had to spend the rest of your life with your chest pain, chest tightness or angina the way it is right now. how
would you feel about this?

Not satisfied Mostly Somewhat Mostly Completely
atall dissatisfied satisfied satisfied satisfied

Q a a a a

10
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The KC Cardiomyopathy Questionnaire

0 23/12 items that measure 5 clinically relevant domains
» Physical Limitation - -

» Symptoms: Clinical
o Frequency Total e Summary Overall
. + Symptom | Score :
o Severity | | - Summary
Score :
o Change* i Score
» Social Limitation '
» Quality of Life

» Self-Efficacy*
0 Represents the patient 's perspective of their HF
0 Available in over >150 translations
0 Established validity, reliability and responsiveness

0 Qualified by FDA’s CDRH and CDER as a COA
* Not in KCCQ-12

Mapping the KCCQ Scales

Functional — Quality of

Disease == Symptoms == :
Limitation Life

Physical and Social ~ Quality of Life

Function Scales Scale
KCCQ Clinical
Summary Scale
KCCQ Overall
Summary Scale

Symptom Scales
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The KCCQ-12

Kcca-12

The following questions refer to your heart failure and how it may affect your life. Please read and complete the following
questions. There are no right or wrong answers. Please mark the answe best applies 1o you.

Ay T e e e e s
Heart fa ague.
o . . L el
== | imitations in Physical Activity ...

her reasons
Cxremay cumesot woseramy  Swgewy  motstan o Gdomre
imited mited limited imited lmited _the achvity I

a. Shawenng/bathing o o

|
b g ke - 1
~
A Y
Frequency of Symptoms

sewmnme |

Overthe
moming?
3 or more times
r week but
Every moming not every day

o o o o o

Less than Never over the.
1-2 times per week once aweek past 2 weeks

Over the past 2 weeks, on average, how many times has fatigue limited your abiity to do what you wanted?

3or more times
perweekbu  12tmes  Lessthan  Neveroverthe
onceaday noteveryday  perweek  onceawesk  past2weeks I

o o o o o o o
1

A of Severaltimes  Atleast
the time. per d

Over the past 2 weeks, on average, how many imes has shoriness of breath limited your abily to do what you I
wanted?
3.0r more fimes
Al of Severaltimes  Alleast  perweekbul  1-2times Lessthan  Never over the
the time per day onceaday noleveryday  perweek  once aweek ws12weel=sl

[} o ] o ] [} o

Over the past 2 weeks, on average,

a have g Up in 3 chair or with at
least 3 palows (0 prop you Up because of Shorness of braath?

3 of more times
parweek o1 121mes Less n neveroverine
Every night pot every day perweek once a week mslzweeks’

=] o =] o O,
R R N R R R

KCCQ-12

The efer and how Please read and complete the following
questions. There are no fight or wrong answers. Please mark the answer that best applies 1o you

1. Heant failure affects different people in different ways. Some feel shariness of breath while others feel fatique. Please
indicate how much you are imited by heart failure (shorness. of breath of fatigue) in your abilty 16 da the follawing
activities over the past 2 weeks

Extremely  Qui Moderately  Slightly  Notat all
imited imi imited limited limited

X o

o ©

Activity
Showering/bathing

o
Walking 1 black on
level ground X

Hurrying or oging
(a5 10 cateh  bus) © °

. Over the past 2 weeks, how many times did you have

fieet, ankles or legs inthe

3or more tmes
per week but Less than Never over the
Every moming not every day 1-2 times per week once aweek past 2 weeks

] ] X =] ]

Qver the past 2 weeks, on average, how many times has fatigue kmited your abilty to dowhat you wanted?

3 or more bmes
Al of Severaltmes  Alleast  perweekbul  1-2tmes Lessthan  Never over the
the time per day onceaday noteveryday  perweek  onceaweek  past2weeks

) o o X o o o

Gver the past 2 weeks, on average, how many bmes has shorness of breath kmited your abiity to do what you
wanied?
3 0r more times.
Allof Severaltmes  Alleast  perweekbul 1.2 times Lessthan  Never over the
the time per day onceaday noteveryday  perweek  onceaweek  past2 weeks

=] <] o X o -] o

Gver the past 2 wecks, on average, how many fmes have you been forced to sieep siting up in a chair o with al
least 3 pillows 1o prop you up becaiise of shortness of breath?

3or more times.
per week but 12 times Less than Never over the
Every night not every day per week once a week past 2 weeks.

] o x [} o

©John Spertus — Privileged and

o T TN NN N N N
&

6. Over the past 2 weeks, y your enjoyment of kfe?

It has extremely &t has maderately It has slightly
lemited my enyoyment nited my enfoyment limited my enjoyment  my eny
offe quite a bit of e of e offe at all

° o o o]

1t has limited my i has not limited
ol e

Ifyou had 1o spend the rest of your kfe with

Notatal Mostly
satistied dissatisfied

° =] [}
O B BN BN NN NN NN NN SN B
How mus

ponern Quality of Life -

H..,F - S qﬁ‘k iyl Y Hj’*“ﬁmm

a. Hobbies, recreational
ter o o [} [} [}

Working or daing
household chores ° ° ° o °

Visiing family o
frends.oul of your o o o o

home:

Social Limitations

-

. Over the past 2 weeks,

nroyment of ife?

thas extremely Ihas brvited my I s slightly
limited

¥ ¥ "
afife quite 3 bit of e of e ofife at all

° o X o

t has moderately R s not limited
oy

I you had 1o spend the rest of your lfe with you
Not at all Mastly
sabshed dissatished

o o X o

Mostly
satished

How much does your heart failure affect your ifestyle? Please indicate how your heart failure may have limited your
participabon in the followng actviles over the past 2 weeks.

Does not apply
o g not do for

Limted  Moderately  Siightly
imited ! limitatall _other reasons

Severel
Activity Limited __quite a bit limited
a Hobbies, recreational

— ° X

o o [} ]

Working or doing
hausehold ehores © © X ° o °

Visiing fami or
o oo your X
me

KCCQ Sxm Freq=50 - 54 > 62
KCCQ Overall Sum =50 > 51 > 55

“onfidential — Do Not Distribute
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Imagine a New, Revolutionary Test

0 Defines the status of a medical condition
— Improves Accuracy
— Increases Clinical Efficiency

0 Risk-stratifies prognosis

0 Identifies which patients benefit from treatment
0 Monitors responses to treatment

0 Supports population health management

0 Defines the quality of healthcare

Evolving Standards in Clinical Care

0 The ‘Gold Standard’ for Cardiac Physiology

oLimitations in...
o Accuracy
o Reproducibility
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A Conceptual Framework for PROs

0 The ‘Gold Standard’ for History of Symptoms and
Impact

oOLimitations in...

o Accuracy
o Reproducibility

SL' k,’ . . .
amwmsanmst: PROMS: Hearing the Patient’s Voice
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@)@ Saint Luke’s

(™ ™) MID AMERICA HEART INSTITUTE DO MDS Accurately ASS@SS Anglna‘?

0 24-center study of outpatients with CAD (n=1,257)

0 To compare patient- and clinician-reported angina

Philadelphia, PA

F—— x2
Anchorage, AK Columbia, MO Greenwich, CT

Marlton, NJ

Tems River, NJ

7 ~¥0rt Wayne, IN

LaMesa, CA Phoenix, AZ

Tyle . -
Oklahoma City, OK : Jacksonville, FL /

Beaumont, TX Little Rock, AR \

ngina Frevalence and Frovider
valuation of / naina i elief

@)@ Saint Luke’s

(] WID AMERICA HEART INSTITUTE Patient-repOI‘ted Anglna Frequency

Daily/Weekly
H Monthly

No Angina
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@)@ Saint Luke’s

(/™) MID AMERICA HEART INSTITUTE DI':Pt DiSCOTdanCG - Frequent Angil’la

100%

No Angina
H Monthly
Daily/Weekly

Daily/Weekly Monthly No Angina

@)@ Saint Luke’s

(] WID AMERICA HEART INSTITUTE PI’CdiCtOI’S Of Under—RecognitiOH

7l 1
7 8 9 10 11 13 14 15

12
Physician

% of underrecagnition
— ] W Py w (=2} ~ o] O
© © © .0 © o ©

o

C-INUEX=uU.0L
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Predictors of Not Escalating Treatment

Under-recognition of angina

Age (per 5 years) 0.90 (0.80-1.02)
Male 1.19 (0.68-2.06)
White race 0.58 (0.24-1.37)
Avoids care due to cost 0.66 (0.25-1.76)
History of coronary bypass graft surgery 1.43 (0.80-2.53)
SAQ Angina Stability (per 25 point decrease) 1.27 (0.96-1.67)
SAQ Summary Score (per 10 point decrease) 1.05 (0.97-1.15)
On >2 antianginal medications on arrival 0.98 (0.56-1.72)

Physician specialty: interventional cardiology 1.02 (0.45-2.30)

More Accurate Classification of NYHA

NVLIA Mlans 4 NVLIA Nlans N

Circulation: Heart Failure

ORIGINAL ARTICLE )

Impact of Patient-Reported Outcome
Measurement in Heart Failure Clinic on

Clinician Health Status Assessment and Patient
Experience: A Substudy of the PRO-HF Trial

Alexander T. Sandhu®, MD, MS*; Jimmy Zheng'®, BS"; Neil M. Kalwani‘>, MD; Anshal Gupta, MTM; Jamie Calma‘>, BA;
Megan Skye, MPH; Roy Lan(®, MD; Brian Yu(®, BA; John A. Spertus®, MD, MPH; Paul A. Heidenreich, MD, MS

KULCW-1ZArm ————- usual tare Arm

() Concordant (] Intermediate [ piscordant

Sandhu Circ Heart Fail. 2022: 10.1161/CIRCHEARTFAILURE.122.010280

24
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Imagine a New, Revolutionary Test

0 Defines the status of a medical condition
— Improves Accuracy

— Increases Clinical Efficiency
0 Risk-stratifies prognosis
0 Identifies which patients benefit from treatment
0 Monitors responses to treatment
0 Supports population health management

0 Defines the quality of healthcare

Scores at a Single Point in Time Predict Outcome

p<0.0001
Freedom from CV

Mortality/hospitalization
n=1,516 outpatients

Scores grouped in
ranges of 25 points
Graded relationship with
lower scores associated
with worse outcomes

Soto et al. Circulation 2004,110:546-51
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Multivariable Model: 1-year CV Death/Hospitalization

KCCQ @ Wk 4 = 0-25

KCCQ @ Wk 4 >25-50

KCCQ @ Wk 4 >50-75

Age (per +10y)

Male

Non-Caucasian

History of HF

Diabetes

Hypertension

Atrial fibrillation

Renal insufficiency

Peripheral disease

EF (per -10%)

Non Q-wave MI

Thrombolytics only

Heart rate @ Wk 4 (per +10bpm)

Systolic BP @ Wk 4 (per +10mm)
Diastolic BP @ Wk 4 (per +10mm)

A S-point A in KCCQ = 10% A 1n Death/Hosp

Multivariable-adjusted association

n=1,358 outpatients
assessed 2 months apart

Adjusted for >25
covariates, including
initial KCCQ scores

A linear association
between AKCCQ and
death (HR=1.09/5-pt
decrease in KCCQ _
(95%CI=1.03, 1.18)) , :

-20 0 20

All-Cause Mortality
Relative Hazard (%)

1-3 Month KCCQ Change

Kosiborod et al. Circulation 2007;115:1975-1981




MHIF Cardiovascular Grand Rounds
November 16, 2026

Estimating Prognosis with Serial KCCQs

What best estimates prognosis??

p USSR

Today’s Clinic
Visit

Does the Type of HF (HFrEF vs. HFpEF) Matter??

©John Spertus — Privileged and Confidential — Do Not Distribute

Studies to Test Prognosis

HFpEF with 3.3 years of Follow-up HFrEF with 2.6 years of Follow-up

Original Arficle Effects of Exercise Training on Health Status
in Patients With Chronic Heart Failure
Impact of Spironolactone on Longitudinal Changes in HF-ACTION Randomized Controlled Trial
Health-Related Quality of Life in the Treatment of Preserved il -
Cardiac Function Heart Failure With an Aldosterone e Oapiog T it o o sl
Antagonist Trial i . t

Context Findng

wis, MD, MPH: Hae-Y Kim, DrPH: Brian Claggen. PhD: John Spertus, MD:
ohn F. Heitner, MD; Susan F. A PhD: Christopher T. Kenwood, MS. . Fine, MID, Iy Inserveations
MD: AL S. Desai, MD: James C. Fang. MD: e e
y. PhDD; Bertram A. Pist, MD; M. Pfeffer, MD, PhD: . g

for the TOPCAT Iavest Main Outcome Measures «

Resuity 1.

©John Spertus — Privileged and Confidential — Do Not Distribute
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Association of Serial KCCQ — CV Death/Hosp

Adjustment for
li 1 fact
gagltggrr;fgrsd
Chan B Ig
ation w1t

al ass%daéfél

outcome

Current KCCQ
most important —
a continually
updatable means
of stratifying risk

Changes in k

HFpEF
KCCQ -0s | Models - e _HE (_950/&0) P value_ _—
- v
- 091 (0:89-0.93) <0.001
~ 09T (0. (088, 93) <0001

=556 6.
Prior and current unadjusted iy
Prior 1.00 (0.97-1.04) 0.70 1.00 (0.95-1.04) 0.84
Current 0.90 (0.88-0.93) <0.001 0.93 (0.89-0.97) <0.001

Prior and Current, adjusted

~100(095:1,04) _ 093
0.94 (0.90-0.98)  0.002
Change and Current, unadjusted
Change 0.99 (0.96-1.03)  0.70 1.00 (0.96-1.05) 0.84
Current ' 0.91(0.89-0.93) <0.001 0.92 (0.90-0.95) <0.001
Change and Current, adjusted

— Chan

Lhange, o e o L00(071.03) 020 e 000026103 _ 033

Current - 0.91(0.88-0.93) <0.001 — 0.94 (0.91-0.96) <0.001

e o o o ] S T
0.8 1 1.25 0.8 1 1.25
HR <1 suggests lower CV death or first HF hospitalization and HR >1 suggests higher CV death or first HF hospitalization

©John Spertus — Privileged and Confidential — Do Not Distribute

Comparing NYHA vs. KCCQ

ZatiaNpHIRt NY

Figure 2. Associations Between Change in New York Heart Association (NYHA) Class and Kansas City

——
Figure 1. Chz Cardiomyopathy Questionnaire Overall Summary Score (KCCQ-0S) With Clinical Outcomes Among Patients
With Heart Failure (HF) With Reduced Ejection in Contemporary US Outpatient Practice

stionnaire

Overall Sum

[A] NYHAcle

704

Improvement vs
no improvement

. Adverse clinical outcome
hazard ratio

NYHA class: any improvement (95% Cl) Lower risk : Higher risk

Death
604 Unadjusted
Adjusted

w
=}
I

HF hospitalization
Unadjusted
Adjusted

s
S
T

w
S

Unadjusted
AdJusted

Participants, %

'Death
Unadjusted
Adjusted

waol HF hospitalization
Unadjusted
I Adjusted

1
Data reflect q Death or HF hospitalization

Unadjusted
Adjusted

\
~

)((CQ 0S: 25-point improvement

e e e o o o P

1.23(0.90-1.69)
1.01(0.69-1.47)
Unadjusted and adjusted hazard
115 (0.88-1.50) : ratios indicating the risk of adverse
clinical outcomes associated with

1.05(0.76-1.43) improvement in NYHA class and

Death or HF hospitalization improvement in KCCQ-0S. Adjusted

1.14(0.93-1.41) . models include age, sex,
race/ethnicity, total household
income, body mass index, systolic
blood pressure, heart rate, ejection
fraction, glomerular filtration rate,
atrial fibrillation, coronary artery
disease, diabetes, chronic obstructive
pulmonary disease, prior heart failure
hospitalization, cardiac
resynchronization therapy,
implantable cardioverter-defibrillator,
angiotensin-converting enzyme low-up.
inhibitor or angiotensin Il receptor

blocker, sacubitril/valsartan,

evidence-based B-blocker, and

mineralocorticoid receptor

antagonist.

7’

0.75 (0.58-0.98)
0.59 (0.44-0.80)
210-Point
1.06 (0.84-1.36) mprovement

0.84(0.65-1.10)

0.90 (0.75-1.10)
0.73 (0.59-0.89)

0.25 05 1
Hazard ratio (95% CI)

i —————————

~
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Imagine a New, Revolutionary Test

0 Defines the status of a medical condition
— Improves Accuracy

— Increases Clinical Efficiency
0 Risk-stratifies prognosis
0 Identifies which patients benefit from treatment
0 Monitors responses to treatment
0 Supports population health management

0 Defines the quality of healthcare

Treatment Goals for Stable Ischemic Heart Disease

To Make Patients
Live Longer

Disease
Progression

71N

Heart Attacks Heart Failure

e

U4
To Make Patients
Feel Better

Patient’ s

“Health Status” @/ "t
Patients

/ \ Care Most
About

Symptoms Functional
Status

Mortality Quality of Life

o T —
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Often the Only Benefits are QoL

¢ NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Initial Invasive or Conservative Strategy
for Stable Coronary Disease

D.J. Maron, J.S. Hochman, H.R. Reynolds, S. Bangalore, S.M. O'Brien,
Chaitman, R. Senior, J. Lépez-Sendén, K.P. Alexar
er, ).D. Newman, M.S. Sidhu, 5.G. Goodman, W. Ruzyllo, G. Gor
gava, J.K. Min, G.B.J. Mancini, D.S.
M.H. Picard, R.Y. Kwong, ZA. Ali, D.B. Mark, J.A. 5
A. Elghamaz, N. Moorthy, W.A. Hueb, M. Demkow, K. Mavromatis, O. Bockeria,

old, S. Broderick, T.B. Ferguson, Jr., D.O. Williams, RA. Harrington,
G.W. Stone, and Y. Rosenberg, for the ISCHEMIA Research Group*

A Primary Composite Outcome
100

%0

80

70

60

50

Conservative strategy

nvasive strategy

Cumulative Incidence (%)

Years since Randomization
No. at Risk

Conservative strategy 2431 1907 1300 733
Invasive strategy 2364 1908 1291 730

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Health-Status Outcomes with Invasive
or Conservative Care in Coronary Disease

John A. Spertus, M.D., M.P.H., Philip G. Jones, M.S., David J. Maron, M.D.,
Sean M. O'Brien, Ph.D., Harmony R. Reynolds, M.D., Yves Rosenberg, M.D., M.P.H,,
GreggW. Stone, M.D., Frank E. Harrell, Jr., Ph.D., William E. Boden, M.D.,
William S. Weintraub, M.D., Khaula Baloch, M.P.H., Kreton Mavromatis, M.D.,

Ariel Diaz, M.D., Gilbert Gosselin, M.D., Jonathan D. Newman, M.D., M.P.H
Stavroula Mavromichalis, M.S., Karen P. Alexander, M.D., David J. Cohen, M.D.,
Sripal Bangalore, M.D., M.H.A,, Judith S. Hochman, M.D.,
and Daniel B. Mark, M.D., M.P.H., for the ISCHEMIA Research Group*

A SAQ Summary Score
100-

Invasive

Consenative

Months
No. at Risk

Invasive 2294 2177 2146 2081 1322 1470 1230 966 735
Conservative 2321 2212 2170 2120 1835 1482 1265 982 747

High-Risk
Stress Test .

Design of the ISCHEMIA Trial

Outcomes

* Clinical Events

* Symptoms and QoL

5
rd

* Death/MI/UA/HF/SCD

36
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) . Difference in Event Rate,

Pr|mary Endpomt Percent of Invasive Strategy Minus Conservative Strategy
e Patients  Estimated 5-Yr Event Rate (95% Cl)
Pre-specified Subgroups
Invasive  Conservative
Strategy Strategy
%

Met ischemia eligibility criteria, according to

core |aboratory

No J . 8.1(-11.0t0 27.3)

Degree of baseline ischemia, according to core laboratory
None or mild 11.9 7.9 (-11.3 to 27.1)
Moderate 333 = -1.8 (-6.9103.2)
Severe 54.8 2.6 (-6.3101.2)

No 58.2 -12 (-4.8to 2.4)

Yes 418 2.8 (-75 10 2.0)
New or mare frequent angina s3 mo

No 738 3.1 (660 0.3)

Yes 262 1.7 (-3.6 to 6.9)
Guideline-based medical therapy at baseline

No 803 16 (-5.1t01.8)

Yes 19.7 -33(-9.1to 2.5)
CAD severity based on 509 stenosis

One vessel 233 . . 1.4 (-42t07.1)

Two vessel 314 . K -18(-6.71t03.2)

Three ar more vessels 451 ~3.2(-95t03.2)
Stenosis of the proximal LAD coronary artery (=50%)

No 532 0.1(-391t04.1)
-26(-751t02.3)
10 30

N=2982 for # diseased vessels Invasive Conservative

N=3739 for Prox LAD Y/N Strategy Strategy
Better Better

SAQ-SS Benefits of INV Rx by Angina Frequency

Month 3

Posterior Mean
8.5(5.8, 11.1)*

*95% Highest Posterior Density Interval

Spertus, NEJM
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Baseline Angina 1s the Only Thing that
Discriminates Benefit in ISCHEMIA

Month 12 Month 36

g
o
“
=
g
&

0 10 20 30 40 50 60 70 B0 90 100 0 10 20 30 40 50 &0 70 20 90 100 0 10 20 30 40 50 60 70 20 90 100
Baseline SAQ Angina Frequency Score

Baseline Angina Frequency and Angina Free @ 3m
Month 3
No 1004
Difference €=
NNT=00
80—
70—
— 60—
[
[b]
© 50—
45% <
40—
NNT="~3 30—+
20—
15% <
10—
0 - _D_EE'X —D€-- _Vlle_e_ I_y_ >€-- ylf Dt_hly_ _>N<o_ne
6 1|O 2|O 3|0 4|O 50 6|0 7IO 8|0 9|O 100
n=8 8 67 30 172 140 509 500 850 693 1635

40
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Raises the Question of How to Identify Pts for
the Cath Lab and Revascularization

PCI CABG

@ > Outcomes
+ ‘\.«-* * Clinical Events
&= + Death/MI/UA/HF/SCD

* Symptoms and QoL

\ 4

41

Treatment Decisions in Chronic Coronary Disease

TOP 10 TAKE-HOME MESSAGES

1. Treatment decisions regarding coronary revasculari-
zation in patients with coronary artery disease should
be based on clinical indications, regardless of sex,
race, or ethnicity, because there is no evidence that
some patients benefit less than others, and efforts to
reduce disparities of care are warranted.

(&

. In patients being considered for coronary revascular-
ization for whom the optimal treatment strategy is
unclear, a multidisciplinary Heart Team approach is
recommended. Treatment decisions should be patient
centered, incorporate patient preferences and Eﬁr
and include shared decision-making.
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Developing a Patient Decision Aid (PDA)

Patients valued quality of life and longevity, followed closely by function

e e B el

important

‘ o |dentify most™,
outcomes

¢ Develop and
test visual
display

* Feedback on

prototypical
PDA /

In 1 year with In 1 year with Stents
wp. Your Health Today ,_ Medication Only _ Plus Meglication
Forge;t longevity. It’s th/e quality of life today-"—
N \ /

Chest Pain My/ B
Frequend/ do# angito die. | wgnt%o five and sedgmy gri

idchildren get

60/100 0/100 . Loy
older. Fwant-to see my datghter live her lifes
6 in 100 people like you will die

or have a heart attack in gne

“The & 7nls plus medication
+
stron H
almo g
T
T
T
*
*

another chest pain again.”
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ISCHEMIA PDA

Age (An integer from 30 to 90)

7

Sex

Male @® Female

Geographic region

Europe Asia Latin America ® North America

Diabetes
* No Yes

Systolic blood pressure (mmHg) (An integer from 80 to 200)

155

Left ventricular ejection fraction (%) (An integer from 30 to 90)

55

Serum creatinine (mg/dL) (A number with one decimal from 0.1 to 2.5)

0.9

Number of anti-anginal medications

® 0 1 2 >=3
Other . .
Degree of ischemia
None Mild @ Moderate Severe Unknown
Anterior ischemia
No Yes (@ Unknown
Number of diseased vessels >=70%
0 1 2 3 (@ Unknown
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Patient Decisig

Survival

Will be made availa
at no cost at
myhealthoutcomes.

Angina Frequency (how often you have symptoms)

How is chronic coronary artery disease treated to prevent heart attacks and death? You can reduce the risk
of death or heart attack with diet, exercise, and medicines.

How is chronic coronary artery disease treated to reduce angina, improve function and quality of life? There
| c H M IA are two options. One option is to use medicines alone. The other is invasive treatment. This means getting an
angiogram where dye is injected through a small catheter to the heart arteries to identify the blockages. These
are then treated with either a stent (a metal ‘coil’ to prop open the blockage) or open-heart bypass surgery.

2

96% patients like you are expected to be alive 4 years from now, with either treatment.

Quality of Life (how much you feel your angina and physical limitations impact your life)

Fair

Expected score 1 year from now
Your score today with medicire only

Physical Function (how much your angina limits your physical activities)

w 0 w %

xpeoa 100re T 7 from W
Your score today i medime ety

 Fair - Fair

Expected score 1 year from now

Your score today ‘with medicire only

*it is important to discuss these results with your doctor. Sometimes an angiogram can further refine your risks and beneiits of a stent or bypass surgery.

F

Expected score 1 year from now
with medicine plus. invasive treatment

Expected score 1 year from now
wah medicine plus invasive treatment

Expected score 1 year trom now
with medicine plus. invasive treatment

45

Predicting SAQ-SS at 1 Year

Baseline Health Status and Age most Differentiate Benefit of INV Approach

/" Baseline SAQ-7 Summary Score

60

80

100
Age
gﬁ(]
60
7l
]

Eection Fraction
45
65
75
Creatinine
06

08
1

S
Gex
Wale
Fermale

Race
White
Blacki/African American
Asian

Region

Latin America

North America

Other
Diabetes

No

Yes

Systolic BP
110

12
14

Degree of Ischemia (CL)
ne
Mid
Moderate
Severe
Anterior lschemia
No
Yes

Diseased Vessels >=70

1
2
3

Antianginal Meds
0

1
2
>=3

Treatment Hfect on Score

Treatment Hfect on Score
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Imagine a New, Revolutionary Test

0 Defines the status of a medical condition
— Improves Accuracy
— Increases Clinical Efficiency
0 Risk-stratifies prognosis
0 Identifies which patients benefit from treatment
0 Monitors responses to treatment

0 Supports population health management

0 Defines the quality of healthcare

Using the KCCQ to Guide Treatment

0 If new HF Treatments (SGLT2i’s, verciguat, ARNI’s,
omecaptiv) have similar RRRs in Death/Hospitalization,
why not choose on QoL?

0 Can ‘test’ in individual patients using the KCCQ before
and after treatment

0 If patient improves....
— Continue treatment

— Patient ‘knows’ the benefits of treatment = Better adherence

0 If patient doesn’t improve - try something else

©John Spertus — Privileged and Confidential — Do Not Distribute
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Monitoring Treatment Response with KCCQ

Outpatient with Stable HF
Baseline KCCQ

Intensify Therapy
Follow-up KCCQ

Continue Therapy Try New Therapy

Leveraging the KCCQ in Care

Circulation: Cardiovascular Quality and Outcomes

ORIGINAL ARTICLE

Practical Application of Patient-Reported Health
Status Measures for Transcatheter Valve Therapies

Insights From the Society of Thoracic Surgeons/American
College of Cardiology Transcatheter Valve Therapies Registry
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Prognostically Important

1-year Death 1-year Hospitalization

Hazard Ratio (95% Cl) Hazard Ratio (95% Cl)
Model 1 Model 1

Baseline KCCQ-0S (per S-points) 0.92 (0.92-0,93) il Baseline KCCQ-05 (per 5-points) lof 0.92 (0.91-0.92)

Model 2 Model 2

30-day KCCQ-0S (per 5-points) 0.88 (0.88-0.88) [l 30-day KCCQ-0S (per 5-points) lof 0.89 (0.89-0.90)§
—— -

Model 3

Baseline KCCQ-OS (per 5-points) .97 (0.96-0. Baseline KCCQ-0S (per 5-points) g 0.96 (0.95-0.96)

30-day KCCQ-0S (per 5-points) 89 (0.89-0. 30-day KCCQ-0S (per S-points) ol 0.91(0.90-0.91)

Model 4 Model 4
Change in KCCQ-0S (per 5-points) at 30-days Change in KCCQ-OS (per 5-points) at 30-days
When change 25 points ] 0.92 (0.92-0.93) When change <25 points lof i 0.94(0.93-0.95)

When change >25 points. -

R 221 Ry . NESpp——T Y125 R i St S, —— S

Model 5
Change in KCCQ-0S (per 5-points) at 30-days
Change up to 25 points 1.01 (1.00-1.03)
Incremental effect beyond 25 points 1.05 (1.05-1.06)
30-day KCCQ-OS (per 5-points) ol 0.87(0.86-0.87)|

Model 5

[Change in KCCQ-OS (per 5-points) at 30-days
Change up to 25 points 0.99 (0.98-1.00)
Incremental effect beyond 25 points ] 1.05 (1.04-1.05)

30-day KCCQ-O0S (per 5-points) ] 0.86 (0.86-0.87)

09 1 11 0.9
—_— .
Lower risk Higher risk Lower risk Higher risk
Death HF hospitalization

Using the KCCQ to Improve Patient Care

0 Valve Teams focus on the success of the procedure

0 While patients can benefit from treatment, they may
benefit more from also treating HF

Evidence of THV dysfunction?
* Moderate/severe AR
* Elevated gradient

\No

Optimize Heart Failure Management and Consider Referral to Heart Failure Clinic

Additional Diagnostic Testing
Consider NT-BNF, CXR, amyloid evaluation if clinically indicated

Volume Status Management
Consider increasing diuretic therapy if signs of congestion (LVEDP, RVSF, NT-BNF, CXR, clinical exam)

Guideline-Directed Medical Therapy
HFrEF (EF< 40%): Maximally tolerated beta blockers, ACEI/ARB or ARNI, MRA, SGLT2i
HFmrEF or HFpEF (EF >40%): Control blood pressure, SGLT2i, consider ARNI and MRA
Heart Rhythm Disorders

New onset persistent AF post TAVR: Consider restoration of sinus rhythm and EP consultation
EF< 35% and QRS > 120ms or EF < 50% and ventricular pacing: consider CRT

ate approp!
treatrent and follo

Concomitant Valve Disease
Mitral regurgitation: Consider MTEER or TMVR trial evaluation if > moderately severe MR despite GDMT
Tricuspid regurgitation: Consider clinical trial if > severe TR despite GDMT
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Imagine a New, Revolutionary Test

0 Defines the status of a medical condition
— Improves Accuracy

— Increases Clinical Efficiency
0 Risk-stratifies prognosis
0 Identifies which patients benefit from treatment
0 Monitors responses to treatment
0 Supports population health management

0 Defines the quality of healthcare

Rationally Implementing Tele-Health

FIGURE 1 Trends in In-Person Versus Telehealth Visits

Proportions of in-person and telehealth visits Biweekly numbers of in-person and telehealth visits

As Shut-down ended,
In-person Visits ~ m Telehealth Visits Office Visits —=-Virtual Visits went right back

11.5%

2018 2020
(n=5,246) (n=5,224)

TTEIaELCE i TTIUaTE dtAAss AL ¥T. Lpreadys arass

In 2022, we were >95% In-Person
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Using KCCQ to Triage In-person Visits?

AKCCQ < -5 pts

Tele-Health Visit In-Person Visit

Identifying SIHD Patients for Invasive Rx...

RIG!

N

The Prevalence of Weekly Angina
Among Patients With Chronic Stable Angina

in Primary Care Practices

The Coronary Artery Disease in General Practice (CADENCE) Study

John F. Beltrame, BSc, BMBS, FRACP, PhD; Andrew ]. Weekes, BMedSci, BMBS; Claire Morgan, BPhysio;
ACC

Rosanna Tavella, BSc(Hons); John A. Spertus, MD, MPH,

Background: Angina, the cardinal symptom of coro-
naryartery disease (CAD), is amenable to a range of thera-
pies, and its routine assessment is considered a perfor-
mance measure of quality. However, the prevalence of
frequent angina among outpatients with CAD is un-
known.

Methods: The Coronary Artery Disease in General Prac-
tice (CADENCE) Study utilized a cluster-stratified, cross-
sectional design to examine angina frequency in pa-
tients with stable angina attending Australian primary care
practices. The 207 participating primary care practition-
ers recruited 2031 consecutive patients, irrespective of
the purpose of their visit. Angina frequency was quan-
tified with the Seattle Angina Questionnaire (SAQ), and
weekly angina was defined as having 1 or more episodes
per week over the preceding 4 weeks | hereinafter, “weekly
(=1) angina™]

Results: Among primary care practice patients with stable
angina, 29% (95% confidence interval [C1], 26%-31%)
experienced weekly (=1) angina, which was associated
with greater physical limitations and worse quality of life
(24% and 27% lower SAQ scores, respectively; P< 05)

compared with those with minimal angina (angina less
than once a week over the preceding 4 weeks). The pro-
portion of patients with weekly (=1) angina within a clinic
ranged from none (14% of clinics) to more than 50% (18%
of clinics). Patient characteristics associated with weekly
) angina included female sex (odds ratio [OR], 1.42;
95% CI, 1.13-1.78), a history of heart failure (OR, 1.59;
95% CI, 1.22-2.08), and peripheral artery disease (OR
1.42-2.51; P< 001 for all comparisons).

Conclusions: Almost 1 in 3 patients with stable angina
auending primary care practices had angina at least once
a week, which was associated with worse quality of life.
Moreover, weekly (=1) angina varied considerably across
clinics, possibly reflecting variability in the identifica-
tion and management of angina. The potential role of an
angina performance measure to improve patients’ out-
comes, including symptom control, warrants further con-
sideration

Trial Registration: anzcir.org.au Identifier
ACTRNI12608000347369

Arch Intem Med. 2009;169(16):1491-1499
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Insights into Underuse of Revascularization

0 Survey of 207 Primary Care Practices in Australia
0 Consecutive CAD patients completed SAQ

0 SAQ Angina Frequency categorized into weekly or

more angina

0 Percentage of each practices’ patients with weekly

angina displayed

Beltrame et al. Arch Intern Med 2009; 169: 1491-9

Prevalence of Weekly Angina in Australian Clinics

1 -
0.9 +

08 - >50% of patients

with weekly angina

n {_A_\

No patients with
weekly angina

0.2

0

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
HHHHHHHHHHHHHHHHHHHHHHHHHHH
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Imagine a New, Revolutionary Test

0 Defines the status of a medical condition
— Improves Accuracy

— Increases Clinical Efficiency
0 Risk-stratifies prognosis
0 Identifies which patients benefit from treatment
0 Monitors responses to treatment
0 Supports population health management

0 Defines the quality of healthcare

PROs as Performance Measures in Heart Failure

0 CHAMP-HF — 150-center outpatient US registry of
5000 patients with HFrEF

0 Examined the proportion of patients in each practice
with Good to Excellent Health Status (KCCQ OS>75)

0 After adjusting for 28 patient characteristics, examined
the variability across centers using MOR
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Proportion with Excellent Health Status

Dictributian af KCCO-0S by Sita

MOR =70% tRisk (95% CI 54%, 200%; p < 0.001)

80%

(KCCQ-0%>:

nt of Patients with Excellent Health Status

Perce

Sites (N=38)

Khariton, Circ Cardiovasc Qual Outcomes. 2018; 11: ¢004668

Early Efforts with PRO Performance Measures

0 LOINC and CPT Payment Codes Available
0 ACC/AHA 2024 Heart Failure Performance Measures
— KCCQ Collection and Results are Quality Metrics

0 International Consortium for Health Outcomes
Measurement (ICHOM)

0 Center for Medicaid and Medicare Services
— Developed SAQ as a PCI Performance Measure
— Created a KCCQ Measure for Chronic Heart Failure
— Implementing MANDATORY ASM January 2027
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The Final Frontier....

0 If PROs...

— Can increase accuracy and efficiency of patient care
— Can risk stratify prognosis and treatment benefit

— Monitor responses to therapy

— May become a requirement for quantifying quality

0 Then Integrating them into Routine Care Should be
Done...

Patients’ Perspective of KCCQ — U of Utah

0 Qualitative Study of 24 Patients where KCCQ was used

— 23 strongly/agreed that PROs gave providers better sense of
their HF

— 16 stated with was helpful in doctor-patient communication

— 22 felt that they improved their care

— 17 felt that more attention should have been given to their
KCCQs

0 Patients felt that the use of PROs was important,
particularly if their doctors used them in their visit

Mondesir et al., Circ Cardiovasc Qual Outcomes. 2020,13:e007027
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Insights on Implementation — Qual

0 Engaged Clinical Champion

— “[IMPLEMENTATION LEAD] was very hands on with the project. It wasn't like, "Okay, we're
going to do this. And here you go." He was very passionate, and he was always providing

himself as an available resource, checking in, emails...He was there throughout the whole
thing, and | think it helped for sure.” (Provider 3)

0 Experience is key

— “Yeah. | was just going to say obviously, the more you use it, the more comfortable you
get and the better you understand what each individual score means because you've been
in more and more positions where you've seen a score in that range, or you've seen a
score and heard a similar story.” (Provider 14)

0 Integration into Workflow

“I did initially find it time-consuming compared to what the other tools that we have, but

now, when | look at it, | don't think it's time-consuming because the information we gather
from it is valuable.” (Provider 16)

“But having the score show up in Epic is fine, because it's easy for us to kind of locate it.
And, put it in a place that when we open the charts, that we see it.” (Provider 7)

Courtesy Alex Sandhu, Stanford University

How Providers See 1t Helps Care - Qual

0 Standardized History Taking

— “l'think it's very helpful! | think it's very helpful, because, like | said, | think that my history-
taking can be a little bit variable from how the APP does it, from how someone else does it.
But | think the nice thing about the PRO is, it standardizes that to a larger extent” (Provider 2)

0 Better Patient Communication

— “The times that | have, | look to see as a way to see if anything's changed from their baseline,
if | know the patient well, and if they've never had issues with fatigue and all of a sudden

they've been fatigued for the last month, | would then make sure that | address that in more
detail than | normally would.” (Provider 16)

0 Engaging Patients in Additional Therapy

— “But there are patients who are skeptical. | find that for patients who have skepticism and
fear of moving forward with the procedure, especially a procedure that carries risk, having
the data can be very helpful. | would kind of explain where they are, and say, "Look, your
quality of life is X. | think we can get it to Y. | think we can dramatically improve it. If | were to
look at all-comers, this is kind of my concern." | find it very helpful in those patients.

Courtesy Alex Sandhu, Stanford University
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How Providers See it Helps Care - Qual

0 Getting a More Accurate History

— “And | think the other reason it's helpful, is a lot of patients | find want to be perceived as a
good patient or want to sort of build rapport with a provider by giving them a very rosy
assessment of their symptoms and the medication adherence, et cetera. And so | think a
standardized questionnaire can also help bring some honesty to their relationship so that even
if something's not going well...” (Provider 8)

0 A More Complete Picture of How Patients are Doing

— |think it's helpful for me for patients where their objective data is discordant with how they're
feeling. So meaning that from their echo or their lab values or their exam, they seem to be,
those things perhaps underestimate the severity of their heart failure. So | think that the KCCQ
can be important data point there. | think less so if all the other objective data shows the
patient's sick or decompensated, then the KCCQ being concordant with that not necessarily
add as much. So yeah. | think it's kind of helpful in that way.” (Provider 1)

0 Tracks Patients Over Time

— “Yeah. | think, and in the same way that if the person has had several KCCQs, it gives you a
sense of longitudinal trajectory and | would use it the same way.” (Provider 12)
Courtesy Alex Sandhu, Stanford University

Randomized Trial of Routine KCCQ Use

o' Clinical Impact of Routine Assessment of Patient-Reported Health Status in
Heart Failure Clinic: The PRO-HF Trial
Alexander T. Sandhu, Jamie Calma, M Skye, Neil Kal i, Jimmy Zheng, Jessica Schirmer, Natasha Din,
Cati Brown Johnson, Anshal Gupta, Roy Lan, Brian Yu, John A. Spertus and Paul A. Heidenreich

Circulation. 2024 | Volume 149, Issue 22: 1717-1728,
originally published April 7, 2024,

https://doi.org/10.1161/CIRCULATIONAHA.124.069624

0 Single-center study
0 625 with routine use vs. 624 without

0 Primary Outcome: 1-year Change in KCCQ
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KCCQ-12 Overall Summary Score

Difference in KCCQ-12 ] - -
0OSS: 0.2 (-1.7 to 2.0); : % %

p=0.85

Results consistent across | B ——

imputation approaches

Results consistent across

KCCQ-12 domain scores |l L 4|

69

PRO Assessment Arm Usual Care Arm
Baseline KCCQ-12 OSS

Follow-up KCCQ-12 0SS

o T 1

Change in KCCQ-12 OSS

= =] [

N —

If Providers Use Them, Patients Improve

Limited PRO Users |

(9 Clinicians)

Heavy PRO Users |

(8 Clinicians)

Interaction
p-value=0.04
=

-0 9 8 7 6 5 4 3 -2 101 2 3 4 5 6 7 8 9 10

Lower in PRO Arm Higher in PRO Arm

12-month Change in KCCQ Overall Summary Score



MHIF Cardiovascular Grand Rounds
November 16, 2026

Key Considerations in Implementation

0 Identifying a Clinical Champion
— Education and accountability
0 Define how to most efficiently collect PROs

— Portals vs. texts vs. clinic tablets

0 Define how best to present the data
— Graphs vs. tables
— To patients??

0 Define where to place the PROs in the EMR
— Disease-specific tabs (e.g. with EF, BNP, Meds)
— On the vitals page?

Try It, You’ll Like It...
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