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Imagine a New, Revolutionary Test

� Defines the status of a medical condition
– Improves Accuracy
– Increases Clinical Efficiency

� Risk-stratifies prognosis

� Identifies which patients benefit from treatment

� Monitors responses to treatment

� Supports population health management

� Defines the quality of healthcare
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It’s not a Tricorder…It’s Patient-Reported Outcomes…

A Conceptual Model of Health Status in CAD

Disease Quality of 
Life

Coronary occlusion
Vascular Function
Inflammatory State

Functional
Limitation

Physical
Emotional

Social

Discrepancy between 
actual & desired health

and functioning
Angina

Symptoms

The Range of Health 
Status

Capturing What the Patient Experiences…
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Attributes of Health Status Measures
� Validity:

Does the instrument measure what it is supposed to?

� Reliability:
Are the results the same when given repeatedly to stable patients?

� Responsiveness:
Do the results reflect changes in patients’ disease status?

� Interpretability:
What does a given score or change in score mean?

� Translations:
Are linguistically and culturally appropriate translations available?

The Seattle Angina Questionnaire
� 19/7 items that measures 5 clinically relevant domains

» Physical Limitation
» Anginal Frequency
» Disease Perception/Quality of Life
» Anginal Stability*
» Treatment Satisfaction*

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

SAQ 
Summary 

Score

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

Disease Functional
Limitation

Quality of 
Life

Angina Frequency
& Stability scales

Physical Limitation
scale

Quality of Life
scale

Symptoms

Overall Summary 
Scale

The 7-item SAQ

Physical Limitation 
ScaleAngina Frequency 
Scale

Quality of Life Scale
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The KC Cardiomyopathy Questionnaire
� 23/12 items that measure 5 clinically relevant domains

» Physical Limitation
» Symptoms: 

� Frequency 
� Severity
� Change*

» Social Limitation
» Quality of Life
» Self-Efficacy*

� Represents the patient’s perspective of their HF 
� Available in over >150 translations 
� Established validity, reliability and responsiveness
� Qualified by FDA’s CDRH and CDER as a COA

* Not in KCCQ-12

Total 
Symptom 

Score

Clinical 
Summary 

Score Overall 
Summary 

Score

Mapping the KCCQ Scales

Disease Symptoms Functional
Limitation

Quality of 
Life

Symptom Scales Physical and Social
Function Scales

Quality of Life
Scale

KCCQ Overall 
Summary Scale

KCCQ Clinical 
Summary Scale
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The KCCQ-12

Limitations in Physical Activity

Frequency of Symptoms Quality of Life

Social Limitations

The KCCQ-12 – Individual Changes

©John Spertus – Privileged and Confidential – Do Not Distribute

X
X

X

X

X

X

X

X
X

X

X

X

KCCQ Sxm Freq = 50
KCCQ Overall Sum = 50

 54
 51 55

 62

13

14



MHIF Cardiovascular Grand Rounds
November 16, 2026

Imagine a New, Revolutionary Test

� Defines the status of a medical condition
– Improves Accuracy
– Increases Clinical Efficiency

� Risk-stratifies prognosis

� Identifies which patients benefit from treatment

� Monitors responses to treatment

� Supports population health management

� Defines the quality of healthcare

Evolving Standards in Clinical Care

� The ‘Gold Standard’ for Cardiac Physiology

�Limitations in…
o Accuracy
o Reproducibility 

Evolution
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A Conceptual Framework for PROs

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

�Limitations in…
o Accuracy
o Reproducibility 

Evolution

PROMs: Hearing the Patient’s Voice
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Do MDs Accurately Assess Angina?
� 24-center study of outpatients with CAD (n=1,257)
� To compare patient- and clinician-reported angina

PatientPatient ProvidersProviders
Patient’s Angina Report

Physician’s Assessment

Concordance?Assessed 
by SAQ

Assessed by 
MD Report

Medford, OR

Phoenix, AZ

Anchorage, AK

Troy, MI

Columbia, MO

Cedar Rapids, IA Toledo, OH

Cape 
Cod, MA

Marlton, NJ

Indianapolis, IN

Tyler, TX

Greenwich, CT

Downey, CA

Toms River, NJ

Jacksonville, FL

La Mesa, CA

Philadelphia, PA 
x2

Little Rock, ARBeaumont, TX

Greensboro, NC

Oklahoma City, OK

Kansas City, MO

Fort Wayne, IN

Patient-reported Angina Frequency

Daily/Weekly

Monthly

No Angina

68%

24%

8%
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Dr:Pt Discordance – Frequent Angina

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Daily/Weekly Monthly No Angina

No Angina
Monthly
Daily/Weekly

24%

69%

Predictors of Under-Recognition

Overall Concordance between Patients and Physicians = 
0.48 (95% C.I =0.44, 0.53) 
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Predictors of Not Escalating Treatment

More Accurate Classification of NYHA

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

RCT of patients to have 
or not have KCCQ-12 

shared with MD

Rank Correlation of 
KCCQ-12 and NYHA
KCCQ-12 Arm: -0.73 

(n=474) 
Usual Care Arm: -0.61 

(n=457)
p<0.001 for difference
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Imagine a New, Revolutionary Test

� Defines the status of a medical condition
– Improves Accuracy
– Increases Clinical Efficiency

� Risk-stratifies prognosis

� Identifies which patients benefit from treatment

� Monitors responses to treatment

� Supports population health management

� 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

A 5-point Δ in KCCQ = 10% Δ in 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 ΔKCCQ and 
death (HR=1.09/5-pt 
decrease in KCCQ 
(95%CI=1.03, 1.18))

Kosiborod et al. Circulation 2007;115:1975-1981
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Estimating Prognosis with Serial KCCQs

KCCQ 1 KCCQ 2

Today’s Clinic 
Visit

What best estimates prognosis??

△KCCQ

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

©John Spertus – Privileged and Confidential – Do Not Distribute
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Association of Serial KCCQ – CV Death/Hosp
Adjustment for 
clinical factors 
does not alter 

association with 
KCCQ

Past, Current and 
Change in KCCQ 
all associated with 

outcome

Current KCCQ 
most important –

a continually 
updatable means 
of stratifying risk

©John Spertus – Privileged and Confidential – Do Not Distribute

Comparing NYHA vs. KCCQ 
KCCQ Much More Sensitive to Clinical Change than NYHAChanges in KCCQ Associated with Death and Death/Hospitalization, but not NYHA

31

32



MHIF Cardiovascular Grand Rounds
November 16, 2026

Imagine a New, Revolutionary Test

� Defines the status of a medical condition
– Improves Accuracy
– Increases Clinical Efficiency

� Risk-stratifies prognosis

� Identifies which patients benefit from treatment

� Monitors responses to treatment

� Supports population health management

� Defines the quality of healthcare

Treatment Goals for Stable Ischemic Heart Disease

Principal Treatment Goals

Disease 
Progression

Mortality

Heart Attacks Heart Failure

To Make Patients 
Live Longer

Patient’s 
“Health Status”

Symptoms

Quality of Life

Functional
Status

To Make Patients 
Feel Better

Often What 
Patients .

Care Most
About  .
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Often the Only Benefits are QoL

Design of the ISCHEMIA Trial

+

or

PCI CABG

Outcomes
• Clinical Events

• Death/MI/UA/HF/SCD
• Symptoms and QoL

High-Risk 
Stress Test
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Primary Endpoint
Pre-specified Subgroups 

There was no heterogeneity of treatment effect 

N=2982 for # diseased vessels
N=3739 for Prox LAD Y/NMaron, et al. NEJM 2020.

Primary Endpoint
Pre-specified Subgroups 

Daily to Weekly Angina

SAQ-SS Benefits of INV Rx by Angina Frequency

Favors InvasiveFavors 
Conservative

Favors InvasiveFavors Conservative Favors Invasive Favors Conservative

Posterior Mean = 
8.5 (5.8, 11.1)* 

*95% Highest Posterior Density Interval

Posterior Mean = 
5.5 (4.3, 6.9)* 

Posterior Mean = 
0.1 (-1.2, 1.4)* 

Monthly Angina No Angina

Spertus, NEJM 2020
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Baseline Angina is the Only Thing that 
Discriminates Benefit in ISCHEMIA

Baseline Angina Frequency and Angina Free @ 3m

n=8 8 67 30 172 140 509 500 850 693 1635

Daily Weekly Monthly None

15%

45%

NNT = ~3

No 
Difference

NNT=∞
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Raises the Question of How to Identify Pts for 
the Cath Lab and Revascularization

+

or

PCI CABG

Outcomes
• Clinical Events

• Death/MI/UA/HF/SCD
• Symptoms and QoL

High-Risk 
Stress Test

Treatment Decisions in Chronic Coronary Disease
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• Identify most 
important 
outcomes

• Develop and 
test visual 
display

• Feedback on 
prototypical 
PDA

Phase 
1

• Test 
comprehnsion
and preference 
for visual 
display

• Expert panel 
feedback

• Iterative 
improvement

Phase 
2

• Final focus 
group with 
cognitive 
debriefing

• Final PDA 
refinement

• Website/app 
development

Phase 
3

Final 
Tool 

Developing a Patient Decision Aid (PDA)
Patients valued quality of life and longevity, followed closely by function 
and symptoms:

“Forget longevity. It’s the quality of life today.”

“The feeling of being able to walk forty-five minutes again and I feel 
stronger as I’m walking, that’s a joy that you take for granted until it’s 
almost taken away from you.”

“I’ve never had another chest pain again nor do I ever hope to get 
another chest pain again.” 

“I don’t want to die. I want to live and see my grandchildren get 
older. I want to see my daughter live her life.”

X

ISCHEMIA PDA

43

44



MHIF Cardiovascular Grand Rounds
November 16, 2026

Patient Decision Aid

Will be made available 
at no cost at 

myhealthoutcomes.org

96%

Predicting SAQ-SS at 1 Year
Baseline Health Status and Age most Differentiate Benefit of INV Approach
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Imagine a New, Revolutionary Test

� Defines the status of a medical condition
– Improves Accuracy
– Increases Clinical Efficiency

� Risk-stratifies prognosis

� Identifies which patients benefit from treatment

� Monitors responses to treatment

� Supports population health management

� Defines the quality of healthcare

Using the KCCQ to Guide Treatment

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

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

� If patient improves….
– Continue treatment
– Patient ‘knows’ the benefits of treatment  Better adherence

� 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

ΔKCCQ > 5 pts ΔKCCQ < 5 pts

Try New TherapyContinue Therapy

Leveraging the KCCQ in Care
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Prognostically Important

1-year Death 1-year Hospitalization

Using the KCCQ to Improve Patient Care

� Valve Teams focus on the success of the procedure
� While patients can benefit from treatment, they may 

benefit more from also treating HF
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Imagine a New, Revolutionary Test

� Defines the status of a medical condition
– Improves Accuracy
– Increases Clinical Efficiency

� Risk-stratifies prognosis

� Identifies which patients benefit from treatment

� Monitors responses to treatment

� Supports population health management

� Defines the quality of healthcare

Rationally Implementing Tele-Health

In 2022, we were >95% In-Person

975

764

918

888

933

768

833

803

904

815

843
753

84
13 20 35

148

302

730

993 981

831

564
523

M
AR

 1
5-

31

AP
R 

1-
15

AP
R 

16
- 3

0

M
AY

 1
- 1

5

M
AY

 1
6-

31

JU
N

 1
- 1

5

M
AR

 1
5-

31

AP
R 

1-
15

AP
R 

16
-3

0

M
AY

 1
- 1

5

M
AY

 1
6-

31

JU
N

 1
-1

5

M
AR

 1
5-

31

AP
R 

1-
15

AP
R 

16
-3

0

M
AY

 1
-1

5

M
AY

 1
6-

31

JU
N

 1
- 1

5

2018 2019 2020

Office Visits Virtual Visits
As Shut-down ended, 

went right back 
to Office visits

53

54



MHIF Cardiovascular Grand Rounds
November 16, 2026

Using KCCQ to Triage In-person Visits?

Obtain KCCQ

ΔKCCQ > -5 pts ΔKCCQ < -5 pts

In-Person VisitTele-Health Visit

Identifying SIHD Patients for Invasive Rx…
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Insights into Underuse of Revascularization

� Survey of 207 Primary Care Practices in Australia

� Consecutive CAD patients completed SAQ

� SAQ Angina Frequency categorized into weekly or 
more angina

� Percentage of each practices’ patients with weekly 
angina displayed

Beltrame et al. Arch Intern Med 2009; 169: 1491-9
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Prevalence of Weekly Angina in Australian Clinics

No patients with 
weekly angina

>50% of patients 
with weekly angina

57

58



MHIF Cardiovascular Grand Rounds
November 16, 2026

Imagine a New, Revolutionary Test

� Defines the status of a medical condition
– Improves Accuracy
– Increases Clinical Efficiency

� Risk-stratifies prognosis

� Identifies which patients benefit from treatment

� Monitors responses to treatment

� Supports population health management

� Defines the quality of healthcare

PROs as Performance Measures in Heart Failure

� CHAMP-HF – 150-center outpatient US registry of 
5000 patients with HFrEF

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

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

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

Khariton, Circ Cardiovasc Qual Outcomes. 2018; 11:  e004668

Early Efforts with PRO Performance Measures
� LOINC and CPT Payment Codes Available
� ACC/AHA 2024 Heart Failure Performance Measures

– KCCQ Collection and Results are Quality Metrics
� International Consortium for Health Outcomes 

Measurement (ICHOM)
� 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….

� 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

� Then Integrating them into Routine Care Should be 
Done…

Patients’ Perspective of KCCQ – U of Utah

� 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
� 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

63

64



MHIF Cardiovascular Grand Rounds
November 16, 2026

Insights on Implementation – Qual 
� 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 I think it helped for sure.” (Provider 3)

� Experience is key
– “Yeah. I 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) 

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

now, when I look at it, I 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 it Helps Care - Qual
� Standardized History Taking

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

� Better Patient Communication
– “The times that I have, I look to see as a way to see if anything's changed from their baseline, 

if I 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, I would then make sure that I address that in more 
detail than I normally would.” (Provider 16)

� Engaging Patients in Additional Therapy
– “But there are patients who are skeptical. I 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. I would kind of explain where they are, and say, "Look, your 
quality of life is X. I think we can get it to Y. I think we can dramatically improve it. If I were to 
look at all-comers, this is kind of my concern." I find it very helpful in those patients. 

Courtesy Alex Sandhu, Stanford University
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How Providers See it Helps Care - Qual
� Getting a More Accurate History

– “And I think the other reason it's helpful, is a lot of patients I 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 I think a 
standardized questionnaire can also help bring some honesty to their relationship so that even 
if something's not going well...” (Provider 8) 

� A More Complete Picture of How Patients are Doing
– I 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 I think that the KCCQ 
can be important data point there. I 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. I think it's kind of helpful in that way.” (Provider 1) 

� Tracks Patients Over Time
– “Yeah. I think, and in the same way that if the person has had several KCCQs, it gives you a 

sense of longitudinal trajectory and I would use it the same way.” (Provider 12)
Courtesy Alex Sandhu, Stanford University

Randomized Trial of Routine KCCQ Use

� Single-center study
� 625 with routine use vs. 624 without
� Primary Outcome: 1-year Change in KCCQ
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KCCQ-12 Overall Summary Score

� Difference in KCCQ-12 
OSS: 0.2 (-1.7 to 2.0); 
p=0.85

� Results consistent across 
imputation approaches

� Results consistent across 
KCCQ-12 domain scores

If Providers Use Them, Patients Improve

Interaction
p-value=0.04

12-month Change in KCCQ Overall Summary Score
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Key Considerations in Implementation

� Identifying a Clinical Champion
– Education and accountability

� Define how to most efficiently collect PROs
– Portals vs. texts vs. clinic tablets

� Define how best to present the data
– Graphs vs. tables
– To patients??

� 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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