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 69 
Title:  Functional capacity and quality of life following septal myectomy in 70 

patients with obstructive hypertrophic cardiomyopathy 71 
 72 
Population: 175 patients, male and female, age 18-65, diagnosed with hypertrophic 73 

cardiomyopathy 74 
 75 
Number of Sites: 1 76 
 77 
Study Duration: 3 years 78 
 79 
Subject Duration: One visit prior to septal myectomy and one follow-up visit approximately 80 

12±6 months following surgery per subject. 81 
 82 
Objectives: The primary aim of this study is to examine change in quality of life as 83 

measured by the KCCQ following septal myectomy in patients with 84 
obstructive hypertrophic cardiomyopathy as compared to prior to surgery.  85 
Secondary aims include the assessing change in functional capacity 86 
utilizing six-minute walk test distance, and quality of life as measured by 87 
the PROMIS and DASI following septal myectomy in patients with 88 
obstructive hypertrophic cardiomyopathy as compared to prior to surgery. 89 
The aim of the substudy is to examine change in exercise capacity by 90 
cardiometabolic exercise testing in a subset of patients who underwent 91 
cardiometabolic exercise testing prior to septal myectomy as part of their 92 
routine clinical care. 93 

 94 
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    Zoran Popovic, MD 102 

     103 

   104 

Recruiting Site: Cleveland Clinic Main Campus 105 
 106 
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2 BACKGROUND INFORMATION AND SCIENTIFIC 107 

RATIONALE 108 

2.1 Background Information 109 

Hypertrophic cardiomyopathy is a common inherited cardiac condition with an incidence 110 
estimated to be approximately 1 in 500 and variable phenotypes (1). Symptoms of palpitations, 111 
chest pain, shortness of breath, heart failure and pre-syncope or syncope have been attributed 112 
to multiple aspects of the disease including left ventricular outflow tract (LVOT) obstruction, 113 
mitral regurgitation, diastolic dysfunction and atrial fibrillation. Approximately 70% of patients 114 
with HCM have either resting or provocable LVOT obstruction (2-4). Treatment for patients who 115 
are refractory to medical therapy has focused on the relief of LVOT obstruction either by septal 116 
myectomy or alcohol septal ablation (5-10). 117 

Several reports of outcomes following septal myectomy have demonstrated 118 
improvements in symptoms. Additionally in one cohort, patients were shown to have similar 119 
mortality to the general population matched for age and gender (11). However, studies 120 
examining improvement following surgery have been limited to description of mortality rates and 121 
change in LVOT gradients and severity of mitral regurgitation. Symptoms have been 122 
qualitatively studied either as patients reporting yes/no to the presence of specific symptoms, or 123 
physician assessment of functional capacity as measured by New York Heart Association 124 
(NYHA) functional class (7,10,12-17). More recent studies evaluating the efficacy of alternative 125 
treatments like ventricular pacing have demonstrated qualitative improvements in symptoms 126 
(NYHA functional class, Minnesota Living with Heart Failure Questionnaire scores) as well as 127 
quantitatively with walk distances on six minute walk tests and peak oxygen uptake (VO2) by 128 
cardiometabolic exercise testing (18,19). One small study compared walk distance and peak 129 
oxygen uptake (VO2) in 20 patients with obstructive HCM who underwent septal myectomy and 130 
19 patients who underwent pacemaker implantation and found improvement in the septal 131 
myectomy group, though this was a small study (20).  132 

Quality of Life assessment tools have gained traction in their use more recently as an 133 
additional outcome metric. KCCQ is a disease-specific quality of life questionnaire which was 134 
designed and validated in the heart failure population (21-23), though it has been validated for 135 
use in patients with aortic stenosis (24). There is one study of a cohort of patients with HCM and 136 
been shown to correlate with peak oxygen uptake and inversely correlate with NYHA functional 137 
class at a cross-section in time (25). Though the Patient-Reported Outcomes Measurement 138 
Information System (PROMIS) has not been studied in a population with hypertrophic 139 
cardiomyopathy specifically, it was designed as a general health-related quality of life 140 
assessment tool and tested in a large patient cohort including patients with cardiac conditions, 141 
and shown to correlate well with other general health-related quality of life assessment tools like 142 
the EuroQol five dimensions (EQ-5D) questionnaire (26,27). Additionally the Duke Activity 143 
Status Index has been shown to correlate well with functional capacity and yield prognostic 144 
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value in patients with heart failure (28-30). Based on their prior use in patients with heart failure 145 
we chose to use these health-related quality of life metrics since patients who are symptomatic 146 
from LVOT obstruction in HCM often have symptoms found in heart failure such as functional 147 
limitation, dyspnea on exertion and heart failure. 148 

2.2 Rationale 149 
Currently septal myectomy is the preferred treatment for patients with LVOT obstruction 150 

and symptoms despite medical therapy though there have been few large studies evaluating 151 
quantitative improvements in functional capacity and quality of life following septal myectomy. 152 
This prospective cohort will address what quantitative improvements in functional capacity and 153 
quality of life may be seen following septal myectomy, and more importantly may serve to 154 
identify a cohort of patients whom do not benefit from surgery. 155 

 156 

2.3 Potential Risks and Benefits 157 

2.3.1 Potential Risks 158 
 159 
Six-minute Walk Test 160 
The risk of a six minute walk test are equivalent to those of normal walking. 161 
 162 
Quality of Life Surveys 163 
Questions composing these surveys may at times make patients feel embarrassed.  164 
 165 
Cardiometabolic Stress Testing 166 
During cardiometabolic stress testing patients breathe through a tube designed to quantify 167 
oxygen and carbon dioxide exchange. This portion of the test may make patients feel 168 
uncomfortable or claustrophobic. Additionally the process of exercising to peak exercise stress 169 
may make patients symptomatic or cause them distress.  170 

 171 

2.3.2 Known Potential Benefits 172 

There are no specific benefits to the patient.  173 
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3 OBJECTIVES 174 

The primary aim of this study is to examine change in quality of life as measured by the 175 
KCCQ following septal myectomy in patients with obstructive hypertrophic cardiomyopathy as 176 
compared to prior to surgery.  Secondary aims include the assessing change in functional 177 
capacity utilizing six-minute walk test distance, and quality of life as measured by the PROMIS 178 
and DASI following septal myectomy in patients with obstructive hypertrophic cardiomyopathy 179 
as compared to prior to surgery. The aim of the substudy is to examine change in exercise 180 
capacity by cardiometabolic exercise testing in a subset of patients who underwent 181 
cardiometabolic exercise testing prior to septal myectomy as part of their routine clinical care. 182 

The study will be powered to detect a mild change in Kansas City Cardiomyopathy 183 
Questionnaire summary score since this disease-specific health-related quality of life 184 
assessment tool has been well studied and changes in clinical status have been validated within 185 
a heart failure population. A substudy will also be powered to detect an absolute increase in 186 
peak oxygen uptake on cardiometabolic exercise testing. Additional secondary end-points will 187 
include change in score on the Patient-Reported Outcomes Measurement Information System 188 
(PROMIS) global health questionnaire and Duke Activity Status Index (DASI), distance walked 189 
on six-minute walk test, and rate of atrial fibrillation, stroke, hospitalization for heart failure, 190 
repeat septal myectomy, left ventricular assist device or heart transplant, aborted sudden death 191 
including appropriate internal cardioverter defibrillator, or death by follow up visit. 192 
 193 
 194 
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4 STUDY DESIGN 195 

4.1 Selection of the Study Population 196 
 197 
Patient characteristics: 198 
 175 patients will be recruited  199 
 200 
Recruiting locations: 201 
 Outpatient setting from Cleveland Clinic Main Campus 202 
 203 
Eligibility criteria: 204 

Patients aged 18-65 with an established diagnosis of obstructive HCM defined as LVH 205 
defined as any segment ≥15mm thick, without a predisposing cause, and left ventricular outflow 206 
tract gradient ≥50mmHg at rest or with provocation scheduled to undergo septal myectomy 207 
within 90 days following the baseline encounter. 208 

            Patients are eligibile to take part in the substudy if they have a Cardiometabolic 209 
Stress Testing done within 6 months of their scheduled surgery. 210 

4.2 Inclusion/Exclusion Criteria 211 

 212 
Inclusion criteria: 213 

• Patients aged 18-65 with an established diagnosis of obstructive HCM defined as 214 
LVH defined as any segment ≥15mm thick, without a predisposing cause, and left 215 
ventricular outflow tract gradient ≥50mmHg at rest or with provocation scheduled to 216 
undergo septal myectomy within 90 days following the baseline encounter. 217 

• A subset of patients who underwent cardiometabolic exercise testing as part of their 218 
testing within 6 months prior to their scheduled septal myectomy, will be eligible for a 219 
substudy examining improvements in performance on cardiometabolic exercise 220 
testing following septal myectomy 221 

 222 
Exclusion criteria: 223 

1) Prior septal myectomy or alcohol septal ablation 224 
2) Prior myocardial infarction 225 
3) Uncontrolled arrhythmias including ventricular tachycardia and atrial fibrillation 226 
4) Uncontrolled hypertension 227 
5) Angiographically documented coronary stenosis >50%, if available at time of screening 228 
6) Inability to provide informed consent 229 
7) Inability to walk without assistive devices 230 
8) Peripheral artery disease with claudication 231 
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5 STUDY PROCEDURES/EVALUATIONS 232 

5.1 Study Procedures 233 

• Intake history, physical, and recording of prior test results 234 

Per routine clinical care at baseline and follow up visits: 235 

• A medical history will be obtained including a complete family history 236 

• A limited physical examination will be performed including heart rate and blood pressure 237 

• Results of testing prior to septal myectomy available at the baseline visit will be recorded 238 
including ECG, exercise testing, Holter monitoring, and echocardiography. 239 

• ECG and echocardiography per standard of care at follow up visits 240 

 241 

• Study-specific Testing 242 

Six-minute walk test at baseline and follow-up visit 243 

Quality of Life Assessments (KCCQ, PROMIS, and DASI) at baseline and follow-up visit 244 

Cardiometabolic exercise testing at follow up in the substudy patients who had undergone 245 
cardiometabolic exercise testing prior to septal myectomy as part of their routine care 246 
 247 

5.2 Subject Compensation 248 

Compensation for parking for required visits for the study protocol will be compensated. 249 
Patients enrolled in the substudy may also receive compensation for a meal on the day 250 
of the cardiometabolic stress test. Testing performed outside of the scope of normal 251 
clinical practice including 6-minute walk test and quality of life assessments (KCCQ, 252 
PROMIS and DASI) at baseline and follow up visit, and cardiometabolic exercise testing 253 
at follow up visit in the substudy will be covered in full by the study. 254 
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6 STUDY SCHEDULE 255 

6.1 Screening  256 

Informed consent must be obtained by a member of the study team prior to any study-related 257 
procedures. Patient’s medical records will be reviewed to be certain of diagnosis and eligibility. 258 
Patients will be identified for eligibility for the substudy evaluating change in performance on 259 
cardiometabolic exercise testing simultaneously. 260 
 261 

6.2     Baseline visit 262 
 263 
Initial encounter for the research protocol will involve a six-minute walk test and quality of life 264 
assessments prior to septal myectomy. Clinical data regarding the baseline visit (history, 265 
physical exam, echocardiogram, cardiometabolic stress test, etc) will be obtained by the 266 
individual physician per standard of care. 267 

6.3 Follow-up Visit   268 

Follow up visit will be scheduled at a mean of 12±6 months post-septal myectomy for a six-269 
minute walk test and quality of life assessments will be administered for a second time. For the 270 
subset of patients who underwent cardiometabolic exercise testing prior to septal myectomy 271 
who are enrolled in the substudy, they will undergo repeat cardiometabolic exercise testing 272 
again at this point. Post-operative clinical follow up data will be obtained from the outpatient visit 273 
per standard of care, and data collection regarding outcomes (atrial fibrillation, stroke, ICD 274 
discharge etc.) will terminate at the time of the follow up visit.  275 
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7 ASSESSMENT OF OUTCOME MEASURES  276 

7.1 Specification of the Appropriate Outcome Measures 277 

7.1.1 Primary Outcome Measures 278 

Primary outcome measure is improvement in:  279 

• Kansas City Cardiomyopathy Questionnaire (KCCQ) summary score 280 

 281 

7.1.2 Secondary Outcome Measures 282 

Secondary outcome measures will include: 283 

• Kansas City Cardiomyopathy Questionnaire (KCCQ) summary score 284 

• Patient-Reported Outcomes Measurement Information System (PROMIS) global health 285 
score 286 

• Duke Activity Status Index (DASI) score 287 

• Distance walked with 6-minute walk test 288 

• Peak oxygen uptake on cardiometabolic exercise testing 289 

• Death 290 

• Aborted sudden cardiac death including appropriate internal cardioverter defibrillator 291 
discharge 292 

• Need for left ventricular assist device or heart transplantation 293 

• Need for repeat septal myectomy 294 

• Atrial fibrillation 295 

• Stroke 296 

• Hospitalization for heart failure 297 

• Cardiac Rehabilitation post-surgery 298 
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8 STATISTICAL CONSIDERATIONS 299 

8.1 Study Outcome Measures 300 
 301 

The primary endpoint of this prospective study is a mild improvement in Kansas City 302 
Cardiomyopathy summary score (increase in 5). 303 

Secondary endpoints include improvement in Kansas City Cardiomyopathy Questionnaire 304 
(KCCQ) summary score, Patient-Reported Outcomes Measurement Information System 305 
(PROMIS) global health score, Duke Activity Status Index (DASI) score, Distance walked with 6-306 
minute walk test, all-cause mortality, ventricular tachyarrhythmias, left ventricular assist device 307 
placement, heart transplantation, repeat septal myectomy, hospitalization for heart failure, atrial 308 
fibrillation, and stroke. 309 

These will be assessed at patient follow up visit. 310 

8.2 Sample Size Considerations 311 

 Assuming an average KCCQ summary score of 76±20 in patients with hypertrophic 312 
cardiomyopathy based on previously published literature (25) and an alpha error rate of 5%, 133 313 
patients provides over 90% power to detect a mild change in KCCQ summary score defined as 314 
an absolute change of 5 points. An additional 42 patients (175 total) will be enrolled to 315 
compensate for a projected dropout rate of 10% per year over three years.  316 

For the substudy, assuming an average maximal oxygen uptake (peak VO2) of 19.4 ± 6.4 317 
ml/kg/min based on prior studies in patients with obstructive hypertrophic cardiomyopathy prior 318 
to septal myectomy (20) and an alpha error rate of 5%, 32 patients provides over 90% power to 319 
detect an absolute change of 2 ml/kg/min. An additional 3 patients (35 total) will be enrolled in 320 
the substudy to compensate for an absolute dropout rate of 10%. 321 

8.3 Participant Enrollment and Follow-Up 322 

 175 patients will be followed through follow up visit at 12±6 months post-septal myectomy. 323 

8.4 Analysis Plan 324 
Overall statistical analysis should be straightforward and involve paired t-tests comparing the 325 
change in scores on quality of life assessments, and distance walked on six-minute walk tests. 326 
Additionally the incidence of other outcomes including atrial fibrillation, hospitalization for heart 327 
failure, repeat septal myectomy, sudden cardiac death or appropriate ICD discharge will be 328 
noted. For patients in the substudy, paired t-tests will also be used to compare peak oxygen 329 
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uptake prior to and following septal myectomy. Additional analyses examining the correlation of 330 
scores on various quality of life assessments to performance on exercise testing as measured 331 
by distance walked on six-minute walk test and peak oxygen uptake in the substudy patients 332 
may also yield valuable information regarding the performance of these assessments in the 333 
HCM population. 334 

 335 
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9 DATA HANDLING AND RECORD KEEPING 336 

9.1 Data Capture Methods 337 

All clinical and intake data will be captured on electronic data collection forms (RedCap). 338 

9.2 Types of Data 339 

4 types of data will be collected: 340 

• Clinical intake and follow-up data 341 

• Six-minute walk test data 342 

• Quality of Life Assessments (KCCQ, PROMIS and DASI) data 343 

• Cardiometabolic exercise testing data (for substudy) 344 
345 
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