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Clinical validity of diagnostic procedures

Cornerstones

• Diagnosis

• Prognosis

• Outcome





ROBUST trial

Detection of CAD by SPECT



ROBUST trial

Detection of CAD by SPECT



ROBUST trial

Detection of CAD by SPECT

Drawbacks: low count artefacts



Multicenter X-ray attenuation correction trial

Detection of CAD by SPECT

Possible solution: X-ray attenuation correction



SPECT MPI:

(CT) AC recommended in high BMI patients

BMI 31 BMI 38



Author year n
Not 

evaluable
Sensitivity Specificity Diam Comment

Leschka 2005 67 0% 94% 97% ≥ 1,5 suspected / known CAD

Raff 2005 70 0% 86% 95% Alle suspected CAD

Leber 2005 59 4% 73% 97% Alle Stable angina

Mollet 2005 52 3% 99% 95% Alle angina, MI

Pugliese 2006 35 3% 99% 96% Alle Stable angina

Nikolaou 2006 72 10% 82% 93% Alle
suspected / known CAD

including Stents

Ong 2006 134 6,4% 85% 98% ≥ 1,5 suspected / known CAD

Ehara
2006 69 8% 90% 94% 11 Seg

suspected / known CAD

including Stents

Ropers 2006 84 4% 93% 97% ≥ 1,5 suspected CAD

Leschka 2006 115 1,5% 91% 97% ≥ 1,5 suspected / known CAD

96,6%88,6%3,1%787Overall 64-slice CT3,1%

Accuracy 64-slice CT: segment based

96,5%88,2%9,6%707Overall 16-slice CT

94,8%79,3%21,2%554Overall 4-slice CT



Diagnosis of coronary atheroslerosis

NON INVASIVE

INVASIVE
INTRACORONARY ULTRASOUND

CORONARY ANGIOGRAPHY

ECG

ECHO

SPECT

PET









SPECT: Prognostic impact
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Normal   Abnormal

n>12.000, 14 studies

p<0,001

Iskander, JACC 1998; 32: 57-62

0,6%



Prognostic value of SPECT 



Prognostic value of SPECT:

Incremental value of clinical information

NO DM

IDDM

NIDDM



Pijls N et al. JACC 2007;49:2105-11

Randomly

assigned



Impact of PET perfusion scanning on pts 

management

Siegrist, EJNMMI 2008;35:889-95

Treatment was altered by PET in 78% of patients

Recommendations from PET were followed in 97% of patients



Impact of FDG PET on outcome –

Mission impossible if clinicians do not follow 

recommendations from scan results

p=0.15
p=0.019



Impact of SPECT on pts outcome

normal
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Cardiac mortality

(% / year) Conservative treatment

Revascularization

0,3

mildly

abnormal

0,8
0,9

moderately

abnormal

2,3

1,1

severely

abnormal

4,6

1,3

SPECT

Pts 2946     19 884       63 455       54 898     215
Hachamovitch, Circulation 1998; 97:535-43



PCI vs medical treatment for 

chronic stable CAD

Death Non-fatal MICardiac death or MI

CABG PCI
Soft endpoints

PCI better Medication better



COURAGE trial

Clinical  Outcomes  Utilizing 

Revascularization and

Aggressive Guideline-Driven 

Drug Evaluation



Survival Free of Death from Any Cause 

and Myocardial Infarction

Number at Risk

Medical Therapy     1138            1017              959 834 638 408 192 30

PCI 1149            1013              952 833 637 417 200 35

Years
0 1 2 3 4 5 6

0.0

0.5

0.6

0.7

0.8

0.9

1.0

PCI + OMT

Optimal Medical Therapy (OMT)

Hazard ratio: 1.05

95% CI (0.87-1.27)

P = 0.62

7



PCI vs conservative therapy - COURAGE trial

PCI better Medication better



COURAGE trial – nuclear substudy 

Residual ischemia affects outcome 



COURAGE trial – nuclear substudy 

Reduction of ischemia improves outcome

Treatment target – 5% ischemia reduction 



INSPIRE trial





INSPIRE trial





INSPIRE intervention trial





Impact of sestamibi MPI on triage decision 

in acute cardiac ischemia

Patients with ischemia Patients without ischemia



Impact of sestamibi MPI on triage decision 

in acute cardiac ischemia



No 

SPECT

Economics of myocardial perfusion imaging in 
Europe – The EMPIRE study
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Predicting outcome using 64-slice CT coronary 
angiography

N=220N=100



Not zero!

N=1122





Clinical validity of diagnostic procedures
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• Diagnosis

• Prognosis

• Outcome


