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Title:

Population:

Number of Sites:
Study Duration:

Subject Duration:

Objectives:

Protocol Summary

Functional capacity and quality of life following septal myectomy in
patients with obstructive hypertrophic cardiomyopathy

175 patients, male and female, age 18-65, diagnosed with hypertrophic
cardiomyopathy

1
3 years

One visit prior to septal myectomy and one follow-up visit approximately
1216 months following surgery per subject.

The primary aim of this study is to examine change in quality of life as
measured by the KCCQ following septal myectomy in patients with
obstructive hypertrophic cardiomyopathy as compared to prior to surgery.
Secondary aims include the assessing change in functional capacity
utilizing six-minute walk test distance, and quality of life as measured by
the PROMIS and DASI following septal myectomy in patients with
obstructive hypertrophic cardiomyopathy as compared to prior to surgery.
The aim of the substudy is to examine change in exercise capacity by
cardiometabolic exercise testing in a subset of patients who underwent
cardiometabolic exercise testing prior to septal myectomy as part of their
routine clinical care.
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2 BACKGROUND INFORMATION AND SCIENTIFIC
RATIONALE

21 Background Information

Hypertrophic cardiomyopathy is a common inherited cardiac condition with an incidence
estimated to be approximately 1 in 500 and variable phenotypes (1). Symptoms of palpitations,
chest pain, shortness of breath, heart failure and pre-syncope or syncope have been attributed
to multiple aspects of the disease including left ventricular outflow tract (LVOT) obstruction,
mitral regurgitation, diastolic dysfunction and atrial fibrillation. Approximately 70% of patients
with HCM have either resting or provocable LVOT obstruction (2-4). Treatment for patients who
are refractory to medical therapy has focused on the relief of LVOT obstruction either by septal
myectomy or alcohol septal ablation (5-10).

Several reports of outcomes following septal myectomy have demonstrated
improvements in symptoms. Additionally in one cohort, patients were shown to have similar
mortality to the general population matched for age and gender (11). However, studies
examining improvement following surgery have been limited to description of mortality rates and
change in LVOT gradients and severity of mitral regurgitation. Symptoms have been
qualitatively studied either as patients reporting yes/no to the presence of specific symptoms, or
physician assessment of functional capacity as measured by New York Heart Association
(NYHA) functional class (7,10,12-17). More recent studies evaluating the efficacy of alternative
treatments like ventricular pacing have demonstrated qualitative improvements in symptoms
(NYHA functional class, Minnesota Living with Heart Failure Questionnaire scores) as well as
quantitatively with walk distances on six minute walk tests and peak oxygen uptake (VO2) by
cardiometabolic exercise testing (18,19). One small study compared walk distance and peak
oxygen uptake (VO2) in 20 patients with obstructive HCM who underwent septal myectomy and
19 patients who underwent pacemaker implantation and found improvement in the septal
myectomy group, though this was a small study (20).

Quality of Life assessment tools have gained traction in their use more recently as an
additional outcome metric. KCCQ is a disease-specific quality of life questionnaire which was
designed and validated in the heart failure population (21-23), though it has been validated for
use in patients with aortic stenosis (24). There is one study of a cohort of patients with HCM and
been shown to correlate with peak oxygen uptake and inversely correlate with NYHA functional
class at a cross-section in time (25). Though the Patient-Reported Outcomes Measurement
Information System (PROMIS) has not been studied in a population with hypertrophic
cardiomyopathy specifically, it was designed as a general health-related quality of life
assessment tool and tested in a large patient cohort including patients with cardiac conditions,
and shown to correlate well with other general health-related quality of life assessment tools like
the EuroQol five dimensions (EQ-5D) questionnaire (26,27). Additionally the Duke Activity
Status Index has been shown to correlate well with functional capacity and yield prognostic
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value in patients with heart failure (28-30). Based on their prior use in patients with heart failure
we chose to use these health-related quality of life metrics since patients who are symptomatic
from LVOT obstruction in HCM often have symptoms found in heart failure such as functional
limitation, dyspnea on exertion and heart failure.

2.2 Rationale

Currently septal myectomy is the preferred treatment for patients with LVOT obstruction
and symptoms despite medical therapy though there have been few large studies evaluating
quantitative improvements in functional capacity and quality of life following septal myectomy.
This prospective cohort will address what quantitative improvements in functional capacity and
quality of life may be seen following septal myectomy, and more importantly may serve to
identify a cohort of patients whom do not benefit from surgery.

2.3 Potential Risks and Benefits

2.3.1 Potential Risks

Six-minute Walk Test
The risk of a six minute walk test are equivalent to those of normal walking.

Quality of Life Surveys
Questions composing these surveys may at times make patients feel embarrassed.

Cardiometabolic Stress Testing

During cardiometabolic stress testing patients breathe through a tube designed to quantify
oxygen and carbon dioxide exchange. This portion of the test may make patients feel
uncomfortable or claustrophobic. Additionally the process of exercising to peak exercise stress
may make patients symptomatic or cause them distress.

2.3.2 Known Potential Benefits

There are no specific benefits to the patient.
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3 OBJECTIVES

The primary aim of this study is to examine change in quality of life as measured by the
KCCQ following septal myectomy in patients with obstructive hypertrophic cardiomyopathy as
compared to prior to surgery. Secondary aims include the assessing change in functional
capacity utilizing six-minute walk test distance, and quality of life as measured by the PROMIS
and DASI following septal myectomy in patients with obstructive hypertrophic cardiomyopathy
as compared to prior to surgery. The aim of the substudy is to examine change in exercise
capacity by cardiometabolic exercise testing in a subset of patients who underwent
cardiometabolic exercise testing prior to septal myectomy as part of their routine clinical care.

The study will be powered to detect a mild change in Kansas City Cardiomyopathy
Questionnaire summary score since this disease-specific health-related quality of life
assessment tool has been well studied and changes in clinical status have been validated within
a heart failure population. A substudy will also be powered to detect an absolute increase in
peak oxygen uptake on cardiometabolic exercise testing. Additional secondary end-points will
include change in score on the Patient-Reported Outcomes Measurement Information System
(PROMIS) global health questionnaire and Duke Activity Status Index (DASI), distance walked
on six-minute walk test, and rate of atrial fibrillation, stroke, hospitalization for heart failure,
repeat septal myectomy, left ventricular assist device or heart transplant, aborted sudden death
including appropriate internal cardioverter defibrillator, or death by follow up visit.
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4 STUDY DESIGN

4.1 Selection of the Study Population

Patient characteristics:
175 patients will be recruited

Recruiting locations:
Outpatient setting from Cleveland Clinic Main Campus

Eligibility criteria:

Patients aged 18-65 with an established diagnosis of obstructive HCM defined as LVH
defined as any segment 215mm thick, without a predisposing cause, and left ventricular outflow
tract gradient 250mmHg at rest or with provocation scheduled to undergo septal myectomy
within 90 days following the baseline encounter.

Patients are eligibile to take part in the substudy if they have a Cardiometabolic
Stress Testing done within 6 months of their scheduled surgery.

4.2 Inclusion/Exclusion Criteria

Inclusion criteria:

. Patients aged 18-65 with an established diagnosis of obstructive HCM defined as
LVH defined as any segment 215mm thick, without a predisposing cause, and left
ventricular outflow tract gradient 250mmHg at rest or with provocation scheduled to
undergo septal myectomy within 90 days following the baseline encounter.

« A subset of patients who underwent cardiometabolic exercise testing as part of their
testing within 6 months prior to their scheduled septal myectomy, will be eligible for a
substudy examining improvements in performance on cardiometabolic exercise
testing following septal myectomy

Exclusion criteria:

1) Prior septal myectomy or alcohol septal ablation

2) Prior myocardial infarction

3) Uncontrolled arrhythmias including ventricular tachycardia and atrial fibrillation

4) Uncontrolled hypertension

5) Angiographically documented coronary stenosis >50%, if available at time of screening
6) Inability to provide informed consent

7) Inability to walk without assistive devices

8) Peripheral artery disease with claudication
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5

5.1

STUDY PROCEDURES/EVALUATIONS

Study Procedures

« Intake history, physical, and recording of prior test results

Per routine clinical care at baseline and follow up visits:

A medical history will be obtained including a complete family history
A limited physical examination will be performed including heart rate and blood pressure

Results of testing prior to septal myectomy available at the baseline visit will be recorded
including ECG, exercise testing, Holter monitoring, and echocardiography.

ECG and echocardiography per standard of care at follow up visits

. Study-specific Testing

Six-minute walk test at baseline and follow-up visit

Quality of Life Assessments (KCCQ, PROMIS, and DASI) at baseline and follow-up visit

Cardiometabolic exercise testing at follow up in the substudy patients who had undergone
cardiometabolic exercise testing prior to septal myectomy as part of their routine care

5.2

Subject Compensation

Compensation for parking for required visits for the study protocol will be compensated.
Patients enrolled in the substudy may also receive compensation for a meal on the day
of the cardiometabolic stress test. Testing performed outside of the scope of normal
clinical practice including 6-minute walk test and quality of life assessments (KCCQ,
PROMIS and DASI) at baseline and follow up visit, and cardiometabolic exercise testing
at follow up visit in the substudy will be covered in full by the study.

10
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6 STUDY SCHEDULE

6.1 Screening

Informed consent must be obtained by a member of the study team prior to any study-related
procedures. Patient’s medical records will be reviewed to be certain of diagnosis and eligibility.
Patients will be identified for eligibility for the substudy evaluating change in performance on
cardiometabolic exercise testing simultaneously.

6.2 Baseline visit

Initial encounter for the research protocol will involve a six-minute walk test and quality of life
assessments prior to septal myectomy. Clinical data regarding the baseline visit (history,
physical exam, echocardiogram, cardiometabolic stress test, etc) will be obtained by the
individual physician per standard of care.

6.3 Follow-up Visit

Follow up visit will be scheduled at a mean of 12+6 months post-septal myectomy for a six-
minute walk test and quality of life assessments will be administered for a second time. For the
subset of patients who underwent cardiometabolic exercise testing prior to septal myectomy
who are enrolled in the substudy, they will undergo repeat cardiometabolic exercise testing
again at this point. Post-operative clinical follow up data will be obtained from the outpatient visit
per standard of care, and data collection regarding outcomes (atrial fibrillation, stroke, ICD
discharge etc.) will terminate at the time of the follow up visit.

11
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7 ASSESSMENT OF OUTCOME MEASURES

7.1 Specification of the Appropriate Outcome Measures

7.1.1 Primary Outcome Measures
Primary outcome measure is improvement in:

« Kansas City Cardiomyopathy Questionnaire (KCCQ) summary score

7.1.2 Secondary Outcome Measures
Secondary outcome measures will include:
« Kansas City Cardiomyopathy Questionnaire (KCCQ) summary score

« Patient-Reported Outcomes Measurement Information System (PROMIS) global health
score

« Duke Activity Status Index (DASI) score

« Distance walked with 6-minute walk test

« Peak oxygen uptake on cardiometabolic exercise testing
« Death

. Aborted sudden cardiac death including appropriate internal cardioverter defibrillator
discharge

« Need for left ventricular assist device or heart transplantation
« Need for repeat septal myectomy

« Atrial fibrillation

« Stroke

« Hospitalization for heart failure

« Cardiac Rehabilitation post-surgery

12
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8 STATISTICAL CONSIDERATIONS

8.1 Study Outcome Measures

The primary endpoint of this prospective study is a mild improvement in Kansas City
Cardiomyopathy summary score (increase in 5).

Secondary endpoints include improvement in Kansas City Cardiomyopathy Questionnaire
(KCCQ) summary score, Patient-Reported Outcomes Measurement Information System
(PROMIS) global health score, Duke Activity Status Index (DASI) score, Distance walked with 6-
minute walk test, all-cause mortality, ventricular tachyarrhythmias, left ventricular assist device
placement, heart transplantation, repeat septal myectomy, hospitalization for heart failure, atrial
fibrillation, and stroke.

These will be assessed at patient follow up visit.

8.2 Sample Size Considerations

Assuming an average KCCQ summary score of 76120 in patients with hypertrophic
cardiomyopathy based on previously published literature (25) and an alpha error rate of 5%, 133
patients provides over 90% power to detect a mild change in KCCQ summary score defined as
an absolute change of 5 points. An additional 42 patients (175 total) will be enrolled to
compensate for a projected dropout rate of 10% per year over three years.

For the substudy, assuming an average maximal oxygen uptake (peak VO2) of 19.4 + 6.4
ml/kg/min based on prior studies in patients with obstructive hypertrophic cardiomyopathy prior
to septal myectomy (20) and an alpha error rate of 5%, 32 patients provides over 90% power to
detect an absolute change of 2 ml/kg/min. An additional 3 patients (35 total) will be enrolled in
the substudy to compensate for an absolute dropout rate of 10%.

8.3 Participant Enroliment and Follow-Up

175 patients will be followed through follow up visit at 1246 months post-septal myectomy.

8.4 Analysis Plan

Overall statistical analysis should be straightforward and involve paired t-tests comparing the
change in scores on quality of life assessments, and distance walked on six-minute walk tests.
Additionally the incidence of other outcomes including atrial fibrillation, hospitalization for heart
failure, repeat septal myectomy, sudden cardiac death or appropriate ICD discharge will be
noted. For patients in the substudy, paired t-tests will also be used to compare peak oxygen

13
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uptake prior to and following septal myectomy. Additional analyses examining the correlation of
scores on various quality of life assessments to performance on exercise testing as measured
by distance walked on six-minute walk test and peak oxygen uptake in the substudy patients
may also yield valuable information regarding the performance of these assessments in the
HCM population.

14



336

337

338

339

340

341

342

343

344
345

9 DATA HANDLING AND RECORD KEEPING

9.1 Data Capture Methods

All clinical and intake data will be captured on electronic data collection forms (RedCap).

9.2 Types of Data

4 types of data will be collected:

« Clinical intake and follow-up data

« Six-minute walk test data

o Quality of Life Assessments (KCCQ, PROMIS and DASI) data

. Cardiometabolic exercise testing data (for substudy)

15
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