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Overall Enrollment as of 28 October 2007
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Overall Enrollment at of 28 October 2007
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Review of Original Protocol




4. STUDY OBJECTIVES

SPARC will have two components consisting of a Pilot CT coronary angiographic study
and a Main study. The Pilot study will be completed to optimize imaging protocols,
quality, and interpretation of coronary CT angiographic studies across multiple study
sites. Operational aspects for the pilot study are found in Appendix A (Section 13.1) at
the end of the protocol.

The Main study will be completed to assess the following specific objectives:

4.1.1 Primary Objective

The primary objectives of the Main study are to:

1. Assess the impact of Myocardial Perfusion (stress SPECT and stress PET), CT
Coronary Angiography (CTA), and combined Myocardial Perfusion-CTA
Imaging (PET/CT) on post-test resource utilization.

9

Determine the incremental prognostic value of stress SPECT, stress PET, CTA,
and PET/CT for predicting cardiac death and nonfatal myocardial infarction
following a procedure




4.1.2

Secondary Objectives

Secondary objectives of the Main study are to:

~J
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Assess the diagnostic accuracy of these modalities for detection of obstructive
epicardial coronary stenosis as assessed by cardiac catheterization.

Assess the risk-adjusted referral rate to revascularization within 90 days of
cardiac catheterization after the index noninvasive imaging study.

Assess the use of and change in cardiac medications at 90 days and one year
after the index noninvasive imaging study.

Determine the combined occurrence of (1) death from any cause, (2) nonfatal
myocardial infarction, and (3) late (>6 month) referral to revascularization after
the index noninvasive imaging study.

Determine the cost-effectiveness of strategies incorporating different
noninvasive imaging modalities,




4.2

4.2.1

l.
2.

4.2.2

Study Endpoints

Primary Endpoints

Referral to cardiac catheterization within 90 days of index noninvasive testing.

Occurrence of cardiac death or nonfatal myocardial infarction at two years after
index noninvasive testing.

Secondary Endpoints

Diagnostic accuracy of the stress SPECT, stress PET, CTA, and PET/CT for
detection of epicardial coronary stenosis as assessed by cardiac catheterization.

Documented referral to cardiac revascularization within 90 days of cardiac
catheterization after the index noninvasive imaging study.

Use of and change in cardiac medications at 90 days and 1 year following after
the index noninvasive imaging study.

Combined occurrence of (1) death from any cause, (2) nonfatal myocardial
infarction, and (3) late (>6 month) referral to revascularization after the index
noninvasive imaging study.

Direct and indirect cost associated with a clinical endpoint event,




Ficure 3.

Population Required for Objective 1.

Study Population

[N=2460]
| | I I |
Arm A Am B Arm G Arm D
Stress SPECT Stress PET CTA only PET-CT
[N=615] [N=615] [N=615] [N=615]
I | l
Subgroup D1 Subgroup D2
PET-CT PET-CT
Calcium Score only CTA Performed
[N=308] [N=307]
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Figure 4. Population Required for Objective 2.

Study 1 Population

Patients with Intermediate or High Pretest Likelihood for CAD

[N=2460]
SPECT MPI PET PET-CT CTA
IN=615] (N=615] [N=615] [N=615]
: 3
With CTA No CTA
IN=307 IN-308]

Study 2 Population

2460 Patients from Study 1 + 1240 Patients with Known CAD

[N=3700]
SPECT MPI PET PET-CT CTA
[N=310] [N=310] [N=310] [n=310]
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Current Enrollment:
Update
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Projected Timeline
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SPARC Participating Site Locations
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CurrentSPARC Enrollment as of 280c¢t2008

Study 1 Population: Intermediate/High Pretest likabd for CAD
Target N=2460, Current N=1490 (61%)

'
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!

SPECT MP
Target of 61

|
N=557 (91%)

Target of 61

PET
N=158 (26%)

PET-CT
Target of 61

N=193 (31%?‘

:

CTA
Target of 61
)

N=582 (94%

y
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PET-CT (With CTA)
Target of 307
N=14 (5%)

PET-CT (No CTA
Target of 308
N=179 (58%)
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CurrentSPARC Enrollment as of 280c¢t2008

Study 2 Population Target of 3700 [(N=2749 (74%)]
2460 Patients from Study 1 [Target of 2460, N=1421006)]
+ Known CAD Target of 1240, [N=1259 (101%)]

'

!

'

SPECT MPI
Target of 310
N=362 (117%)

PET
Target of 310
N=299 (96%)

Cohort Closed
to further Study
Enrollment as of

01DEC2006

PET-CT
Target of 310
N=311 (100%)‘

Cohort Closed
to further Study
Enrollment as of

280CT2007

'

CTA

Target of 310
N=287 (93%)
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Overall SPARC Enrollment as of 280c¢t2008

SPARC Overall Enrollment

3900 1 50
3600 1 '
1 —@— Target Enroliment - 45
3300 ~ —¥— Actual Enrollment
3000 —@— Number of Sites - 40 o
E c
4 < 35 =
_ 2700 A =
€ ] c
O 2400 - 30 W]
S 2100 4
= : F 25
W 1800 - —
= ] - 20 °
£ 1500 ] 3
~ ] o
1200 - 15 E
: =
900 - 10
600
] -5
300
O ] I T T T T T - 0

T T T T T T T T T T T T
NS & o@,\o%oboo@éo“ NI IR AR
SYFLLTE L S




Overall SPARC Enrollment: Study #1 as of 280c¢t2008

SPARC Study #1 Enrollment (Intermediate/High Pretest Likelihood)
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Overall SPARC Enrollment: Study #2 as of 280c¢t2008

SPARC Study #2 Overall Enrollment (Known CAD)
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Overall SPARC Enrollment by Modality as of 280c¢t2008

Test Specific Enrollment

SPARC Diagnostic Test Specific Enroliment
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SPARC Enrolliment by Modality: Study #1 as of 280c¢t2008

SPARC Study #1 Diagnostic Test Specific Enroliment
(Intermediate/High Likelihood)
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SPARC Enrolliment by Modality: Study #2 as of 280c¢t2008

SPARC Study #2 Diagnostic Test Specific Enroliment
(Known CAD)
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Rationale for Proposed Changes
to SPARC Groups
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Rationale

» Need to address recruitment challenges in the PE&rd PET-
CT/CTA arms in order to maintain the robustnesthefstudy.

» SPARC study arms are being reduced from four afa)s |
SPECT-MPI, (b) PET, (c) PET-CT, and (d) CTA] todlrarms
[(a) SPECT-MPI, (b) Combined PET, and (c) CTA].

» The combination of all of the stress PET studi¢s ansingle
arm (including stress PET/CT where CT is only used
attenuation correction, stress PET + calcium saadkor stress
PET + CTA) allow for reducing the number of mulapl
comparisons with the control (SPECT-MPI) from three
comparisons to two comparisons, thereby allowimgfo
reduction in the total sample size from 3700 to&58@bjects in
both study 1 and study 2.
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Summary of Proposed Changes
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4. STUDY OBJECTIVES

SPARC will have two components consisting of a Pilof CT coronary angiographic study
and a Main study. The Pilot study will be completed to optimize imaging protocols,
quality. and interpretation of coronary CT angiographic studies across multiple study
sites. Operational aspects for the pilot study are found in Appendix A (Section 13.1) at
the end of the protocol.

The Main study will be completed to assess the following specific objectives:

4.1.1 Primary Objective

The primary objectives of the Main study are to:

1. Assess the mmpact of SPECT-MPI, Combined PET (PET, PET-CT, PET-
CT/CTA) and CT Coronary Angiography (CTA) on post-test resource
utilization.

!_d

Determine the incremental prognostic value of SPECT-MPIL, Combined PET
(PET. PET-CT. PET-CT/CTA) and CT Coronary Angiography (CTA) for
predicting cardiac death and nonfatal myocardial infarction following a
procedure
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4.1.2

Secondary Objectives

Secondary objectives of the Main study are to:

!_d

fad

h

Assess the diagnostic accuracy of these modalities for detection of obstructive
epicardial coronary stenosis as assessed by cardiac catheterization.

Assess the risk-adjusted referral rate to revascularization within 90 days of
cardiac catheterization after the index noninvasive imaging study.

Assess the use of and change in cardiac medications at 90 days and one year
after the index noninvasive imaging study.

Determune the combined occurrence of (1) death from any cause, (2) nonfatal
myocardial infarction, and (3) late (=6 month) referral to revascularization after
the index noninvasive imaging study.

Determune the cost-effectiveness of strategies incorporating different
noninvasive imaging modalities.
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4.2

4.2.1

!d

4.2.2

!d

L]

Study Endpoints

Primary Endpoints

Referral to cardiac catheterization within 90 days of index noninvasive testing.

Occurrence of cardiac death or nonfatal myocardial infarction at two years after
index noninvasive testing.

Secondary Endpoints

Diagnostic accuracy of the SPECT-MPI, Combined PET (PET. PET-CT, PET-

CT/CTA) and CT Coronary Angiography (CTA) for detection of epicardial

coronary stenosis as assessed by cardiac catheterization.

Documented referral to cardiac revascularization within 90 days of cardiac
catheterization after the index noninvasive imaging study.

Use of and change in cardiac medications at 90 days and 1 year following after
the index noninvasive imaging study.

Combined occurrence of (1) death from any cause, (2) nonfatal myocardial
infarction, and (3) late (>6 month) referral to revascularization after the index
noninvasive imaging study.

Direct and indirect cost associated with a clinical endpoint event.
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Revised Sample Size Estimates
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Revised Sample Sizefor Study # 1

A sample size of 1668 (556 patients in each oindsar
will have power >90%, for a two-sided test at=0.01
to detect 2% differencein thediagnostic
catheterization rates at 90 days between the 3
diagnostic armswhen the estimated referral rate to
catheterization Is estimated to be between 25%1a#%
for intermediate and high pretest likelihood patsen
These sample size simulations also account for a
Bonferonni-Holm correction for multiple comparisons
between each of the diagnostic tests combinatant,
allows for a lost to follow-up rate of 5%.
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Revised Sample Size for Study # 2

A population sample size of 2538 (1668 diagnostic
patients from objective 1 + 870 patients with known
CAD: [846=556 + 290 patients in each of 3 groups])
will have power >90%, for a two-sided test at=0.01
to detect 2% differencein theprimary endpoints
(occurrence of cardiac death or nonfatal M) within 2
years of the index noninvasive test, when the edam
endpoint rate is between 3% and 12%. These sample
size simulations also account for a Bonferonni-Holm
correction for multiple comparisons between eacthnef
three diagnostic tests combinations, atdws for a
complete follow-up rate of 90%.
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Figure 3. Population Required for Objective 1.

Study 1 Population
Patients with Intermediate or High Pretest Likelihood for CAD

[N=1668]
l , l
SPECT MPI Combined PET CTA
IN=556] [IN=556] [IN=556]
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Figure 4. Population Required for Objective 2.

Study 1 Population
Patients with Intermediate or High Pretest Likelihood for CAD

[N=1668]
l , l
SPECT MPI Combined PET CTA
[N=556] [N=556] [N=556]
v v v

Study 2 Population
1668 Patients from Study 1 + 870 Patients with Known CAD

[N=2538]
l , |
SPECT MPI Combined PET CTA
[N=290] [N=290] [N=290]
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Current enrollment projections based
on revised sample size
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SPARC Enrollment: Study #1 as of 280c¢t2008
(Adjusted Sample Size, Combined PET Arms)

Study 1 Population: Intermediate/High Pretest Likabd for
CAD
Target N=1668, Current N=1490 (89%)

SPECT MPI Combined PET CTA
Target of 556 Target of 556 Target of 556
N=557 (100%) N=351 (63%) N=582 (105%)

Cohort Closed Cohort Closed
to further Study to further Study
Enrollment as of Enrollment as of

280CT2007 010CT2007

35



SPARC Enrollment: Study #2 as of 280c¢t2008
(Adjusted Sample Size, Combined PET Arms)

Study 2 Population Target of 2538 [(N=2749 (108%)]
1668 Patients from Study 1 [Target of 1668, N=180)]
+ Known CAD Target of 870, [N=1259 (145%)]

SPECT MPI Combined PET CTA
Target of 290 Target of 290 Target of 290
N=362 (125%) N=610 (210%) N=287 (99%)
Cohort Closed Cohort Closed

to further Study to further Study
Enrollment as of Enrollment as of
01DEC2006 010CT2007
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Overall SPARC Enrollment as of 280c¢t2008
(Adjusted Sample Size, Combined PET Arms)

SPARC Overall Enroliment
3000 ]
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Overall SPARC Enrollment as of 280c¢t2008
(Adjusted Sample Size, Combined PET Arms, By Mayhli

SPARC Diagnostic Test Specific Enroliment
1000

900 -

800 1
700 1
600 1
500 1

400

Test Specific Enrollment
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Target Enrollment for each Modality

200 -

100 1
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SPARC Modality Enrollment: Study #1 as of 280c¢t2008
(Adjusted Sample Size, Combined PET Arms, By Mayhli

SPARC Study #1 Diagnostic Test Specific Enroliment
(Intermediate/High Likelihood)

—@— SPECT-MPI
—W¥— COMBINED PET

—- CTA

Target Modality Enrollment

Study #1 Test Specific Enrollment
w
8
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SPARC Modality Enrollment: Study #2 as of 280c¢t2008
(Adjusted Sample Size, Combined PET Arms, By Mayhli

SPARC Study #2 Diagnostic Test Specific Enroliment
(Known CAD)

SPECT-MPI
—W¥— COMBINED PET

—l— CTA

— — Upper Limit CTA Enrollement
Target Modaility Enrollment

Study #2 Test Specific Enrollment
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Demographic Update Summary
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Demographics Analyses as of 28 October 2007

> Age

» Gender

> BMI

» Presenting sx

> HX

» Medications

» Prior modalities (30 day)
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Overall Age (Mean + SD)

Mean (+SD) Age

Overall Modalities RN ENRie]

SPECT MPI

=Tz g 65.8 (10.92)

PET-CT

64.2 (11.02)

PET-CT+CTA

61.2 (10.90)

CTA

60.2 (11.83)




Overall Age Distribution

Overall Modalities

SPECT MPI
B < 40 Yrs
40-49 Yrs
I e R —— CTORCIORYES
B 60-69 Yrs
B 70-79 Yrs
PET-CT B >80 VYrs
PET-CT+CTA
CTA

0 5 10 15 20 25 30 35
Percent Distribution




Study 1 Age Distribution

Overall Modalities

SPECT MPI

PET

PET-CT

PET-CT+CTA

CTA

N <40 Yrs
40-49 Yrs
HE 50-59 Yrs
I 60-69 Yrs
I /0-79 Yrs
B > 80 VYrs

10

20 30
Percent Distribution

40

50
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Study 2 Age Distribution

Overall Modalities

SPECT MPI

PET

PET-CT

PET-CT+CTA

CTA

I < 40 Yrs
40-49 Yrs
N 50-59 Yrs
I 60-69 Yrs
I /0-79 Yrs
s >80 Yrs

20 40 60
Percent Distribution

80
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Overall Gender Distribution

Overall Modalities

SPECT MPI

PET

PET-CT

PET-CT+CTA

CTA

Gender

10

20 30 40 50
Percent Distribution

I MALES
s FEMALES

60

70
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Study 1 Gender Distribution

Overall Modalities

SPECT MPI

PET

PET-CT

PET-CT+CTA

CTA

Gender

10

20 30 40 50
Percent Distribution

I MALES
s FEMALES

60

70
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Study 2 Gender Distribution

Gender

Overall Modalities A

SPECT MPI A

PET

PET-CT

PET-CT+CTA -

CTA

20 40 60 80
Percent Distribution

o

N MALES
FEMALES

49



Overall BMI Distribution

Overall Modalities

SPECT MPI

PET

PET-CT

PET-CT+CTA

CTA

I Underweight
Normal Weight
I Overweight
W Obesity (Class 1)
Il Obesity (Class 2)
I Morbid Obesity

10

20 30
Percent Distribution

40

50

50



Study 1 BMI Distribution

Overall Modalities

SPECT MPI

PET

PET-CT

PET-CT+CTA

CTA

I Underweight
Normal Weight
I Overweight
W Obesity (Class 1)
Il Obesity (Class 2)
I Morbid Obesity

10

20 30
Percent Distribution

40

50
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Study 2 BMI Distribution

Overall Modalities

SPECT MPI

PET

PET-CT

PET-CT+CTA

CTA

I Underweight
Normal Weight
I Overweight
[ Obesity (Class 1)
Il Obesity (Class 2)
I Morbid Obesity

10

20 30
Percent Distribution

40

50
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Overall Presenting Symptoms

Overall Modalities B Asymptomatic

Typical Angina
I Atypical Angina
SPECT MPI [ Other Angina Equivalents
I Non-Cardiac Chest Pain
I Dyspnea/ SOB

PET

PET-CT

PET-CT+CTA

CTA

0 10 20 30 40 50 60
Percent Distribution




Study 1 Presenting Symptoms

Overall Modalities W Asymptomatic
Typical Angina
I Atypical Angina
[ Other Angina Equivalents
SPECT MPI I Non-Cardiac Chest Pain
I Dyspnea/ SOB

PET

PET-CT

PET-CT+CTA

CTA

0 10 20 30 40 50 60
Percent Distribution




Study 2 Presenting Symptoms

Overall Modalities

SPECT MPI

PET

PET-CT

PET-CT+CTA

CTA

Il Asymptomatic

Typical Angina
I Atypical Angina
I Other Angina Equivalents
I Non-Cardiac Chest Pain
I Dyspnea/ SOB

10 20 30 40 50 60 70
Percent Distribution
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Overall Medical History

High-Elevated Cholesterol
Hypertension

Previous Coronary Angiography
Family History of CAD

Previous PCI

Previous Ml

Diabetes Mellitus (Non-Insulin)
Smoking within 5 Years
Previous CABG

Diabetes Mellitus (Insulin)
Atrial Fibrillation within 5 Years

Congesive Heart Failure
Pacemaker
AICD

0 20 40 60 80

Percent Distribution
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Study 1 Medical History

Hypertension H
Previous Coronary Angiography -

Family History of CAD _

Previous PCI A

Previous Ml

Diabetes Mellitus (Non-Insulin)
Smoking within 5 Years
Previous CABG

Diabetes Mellitus (Insulin)

Atrial Fibrillation within 5 Years
Congesive Heart Failure
Pacemaker

AICD

0 10 20 30 40 50
Percent Distribution
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Study 2 Medical History

High-Elevated Cholesterol
Hypertension

Previous Coronary Angiography
Family History of CAD

Previous PCI

Previous Ml

Diabetes Mellitus (Non-Insulin)
Smoking within 5 Years
Previous CABG

Diabetes Mellitus (Insulin)

Atrial Fibrillation within 5 Years

Congesive Heart Failure
Pacemaker
AICD

Percent Distribution
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Overall Basaline M edications

Lipid Lowering Drugs
Aspirin
Beta-Blockers

ACEs

Diuretics

Calcium Blockers
Plavix

Nitrates

ARBs

Coumadin

Other Anti-Hypertensives
Ranexa
Anti-Arrhythmics

0

10

20 30 40 50 60
Percent Distribution
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Study 1 Baseline M edications

Lipid Lowering Drugs
Aspirin
Beta-Blockers

ACEs

Diuretics

Calcium Blockers
Plavix

Nitrates

ARBs

Coumadin

Other Anti-Hypertensives
Ranexa
Anti-Arrhythmics

Percent Distribution
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Study 2 Baseline M edications

Lipid Lowering Drugs
Aspirin
Beta-Blockers

ACEs

Diuretics

Calcium Blockers
Plavix

Nitrates

ARBs

Coumadin

Other Anti-Hypertensives
Ranexa
Anti-Arrhythmics

Percent Distribution
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Overall Previous Cardiac Studies at BL

Overall Modalities

SPECT MPI
PET
PET-CT I No Previous Study
Stress SPECT
Il CTA
PET-CT+CTA Stress ECHO
I Stress PET
B ETT
CTA
0 10 20 100

Percent Distribution
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Study 1 Previous Cardiac Studies at BL

Overall Modalities

SPECT MPI

PET

PET-CT

PET-CT+CTA

CTA

I No Previous Study
Stress SPECT
Il CTA
Stress ECHO
I Stress PET
B ETT

20 100
Percent Distribution
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Study 2 Previous Cardiac Studies at BL

Overall Modalities
SPECT MPI
PET
PET-CT
I No Previous Study
Stress SPECT
- Il CTA
PET CT+CTA Stress ECHO
I Stress PET
CTA B ETT
0 10 20 100

Percent Distribution
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Image Repository Status
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| maging Repository
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SPARC QA Imaging Program
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SPARC QA Imaging Program

»> The QA Test Cases aide in SPARC statistical
calculations and are vital to the overall results
of the study. It is imperative that site physicians
turn in their completed QA Test Cases in a
timely fashion.

» As of the April 1, 2007, pay period, recruitment

payments will be withheld from site’s that are
delinquent in their QA Test Case submissions.
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Ancillary Studies
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>

Proposed Ancillary Studies

| nitial invitation for submissions
emailed April 17, 2007

Todate, 3recaved.
» 2 acceptable
» lrevisonsreguested

Anticipate more over time

Priority by date of submission and site
enrollment
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Proposed Ancillary Studies

CTA plague and outcomes in women

Sex-related differencesin test utilization
and disease

Obesity and resour ce utilization
Obesity and adver se events
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Questions and Answers

Thank you for your
participation in SPARC
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