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Keep it simple an clear

Four Field Table as the base for estimating
the value of atest

Reality
Healthy  Sick
Test Healthy TN FN
Sick FP TP
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Keep it simple an clear

Four Field Table as the base for estimating
the value of atest

Assessing Test Performance in Scientific Tables

TP TN FP FN SENS SPEZ PPV NPV ACC ALL pLR nLR PRE%
25 75 25 75 25 75 50 50 50 2000 1.00 1.00 50
5 75 25 15 25 75 17 83 67 120 100 100 17
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Keep it simple an clear ... and evidence based

Four Field Table as the base for estimating the value of a test

Good Test
positive likelihood ratio sensitivity / 1- specificity >2.0
negative likelihood ratio 1- sensitivity / specificity <0.5

Fagan calculator:

Pretest probability * pLR = posttest probability for a positive test result

Pretest probability * nLR = posttest probability for a negative test result

Michel Romanens 1.VCT User Meeting Egerkingen 09. May 2006
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Conventional Risk Factor Testing

Relative distributions of risk factors
22 000 rnen, 10-year fol.ow-up

~80% overlap!

Did not & of 14D Died of IHD

15%

Intermediate

T T T T
5 b ) 8

Serum cholesterol (mmol/I)

Did maot die of IHO Died of IHD

—— — Wald NJ, Law VIR
a0 50 60 70 BD 90 100 110 120 130 140 150 B\V.J. 2003;
Diastolic blood pressure (mm/Hg) ' 326:14.9-

Michel Romanens 1.VCT User Meeting Egerkingen 09. May 2006



VCT in Cardiology kardiolab

Integration of Test Results — Posterior Probabilities

Test Performance for the End Point of Cardiac Death using
Different Risk measurements
Sensitivity (%) Specificity (%)
NCEP Il Guidelines 45 86
Total Cholestarol 47 i+

HOL Cholesterol 48 7d
LDL Cholesterol 47 76

T-C / HDL-C 58 76

Grover ef al, JamMA 1995 274601

Test Performance for EBCT for the Combined End Point of

Myocardial Infarction and Cardiac Death

CS > 160 Sensitivity (%) Specificity (%)
Man 86 2]
Women Fi- B7
JACC 200036:1253
Test Performance for Carotid IMT for the Combined End Point

of Myocardial Infarction and Cardiac Death

IMT = 3. tertile Sensitivity (%) Specificity (%)
35 67

67 67
Chambiless L. Am J Epidemiol 1997, 146:483 M. Romanens 04/2002
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Integration of Test Results — Posterior Probabilities

What we need to know from a test:

is a new test better than the old test ?

is the test sensitivity and specificity known ?

are the results of atest transferrable to our patients ?
can the new test be integrated on top of the old test ?

is the new testreproducible ?

does the new test infer some possible harm ?

is the new test available widely ?

has the new test established cost efficiency ?

can theresult be ,treated” —does treatment reduce risk ?
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Discussions within the Taskforce

CAC, CS (Coronary artery calcium, Coronary Calcium Percentiles
Who Subjects of any age at intermediate or moderate high risk
How EBCT or MSCT 4-64 rows with imaging during diastoly
Agatston score based on plague area and density
Posttest established
Incremental value established
Comment there is some controversy about this test because of it's radiation

burden and abuse in the past
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Posterior Probability as a Problem Solver

1.0 — S |
. CS%*‘AQ&"‘ [ ] S —
Calcium Score 0.9 — Otrer Tracitonal $ - et
. 0.8 — Risk Factors -I -— —
Percentiles (CS%) 07 N ==
- - e
: £ 06 - > = -
Test accuracyin 676 men = =
and women with 30 E 0.5 — :-' __""" _ Age + Other Traditional Risk Faclors
o . 04 — -— -
myocardial infarctions &0 03 5'_."" S
during follow-up of 2.7 ' -r —
0.2 — o= 00
years. o .5 - Age Orly
Age: 61% 0.0 _: — T T ] T T T T
e 00 01 02 03 04 05 06 07 08 09 1.0
Risk factors: 71%
CS%: 82% Probability of a False Positive
Combination: 84% Comparison of three ROC curves based on (1) age alone (very

thick curve), (2) age and other traditional risk Factors (sex,
smoking, diabetes mellitus, hypertension, and hypercholes-
terolemia, thick curve), and (3) age, other traditional risk fac-
tors, and CS% (thin curve).
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Atherosclerosis imaging

Coronary calcium predicts mortality from any cause better than the
Framingham Score.

1666 Raggi of ol BCT el 43, R, 9, 20

Wnki &f Corsuary Galcien Scresning a2l oha-o
He Djsbkates (n=0474) Diglptas [n=g01)
T yprgrcn LT
o Pt Y AT Y oot i S
T e T R fIE 1 e T emsee .
! I Tt TN L T TYE TR Y | 'I-"n.l_""{:-. A PelsTy
af Y ", BTN o [T PR | L Moo, e
': . H‘-""'-_ - A -HE =1 390 | 1* ,‘_I . i [
g4 b - RS - : =
[ oy, RO BT B | Tow, " 1 e diplqnm ik}
B2 i . o o i b,
=
- ™ an | ! -
R . oy : b
:\?.'-I:_Ia | - a5 \ ! RN DY LG
5 | My SIGTEn=Es S H
{:Eﬁ | ag I ]
i
Ee4 B
= | -
= b
S 2 T
2 BD | I PR
) i 2 d 1 3 u 1 2 3 4 &
Farlorw= cep | Y Rorah Feallew- wja [ rarm]

Figre 2. Cox propactizoal hazard, susdeal fno= T0EE by electnon oy eoamsemmolbir cononarns cabdan: mesase nwnss i subjocts wich and =itheou
dedvaries mellim 'rlli-rrl.'\:l- - :!':"-1-_.].* w e Tl nueber o '=r:1]-.*'l o each alomng wrgs e N parentlhay

Michel Romanens 1.VCT User Meeting Egerkingen 09. May 2006



VCT in Cardiology

Coronary Calcium Scoring

Current Evidence based on ROC analysis in 19751 subjects

Author Publication N QOutcome Age ROC RF ROC CAC P
Shaw Radiol. 2003 10377 Mortality 53 0.72 0.78 0.001
Raggi JACC 2004 903 Mortality 57 0.50 0.72 0.0001
Vliegenthart CIRC 2005 1795 CAD 71 0.75 0.77 0.02
Arad JACC 2005 4903 CAD 59 0.68 0.79 0.0006
Taylor JACC 2005 2000 CAD 43 0.50 0.89 NS
Raggi AHJ 2001 676 CAD 52 0.71 0.82 0.03
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Coronary Calcium Scoring

Nomogram to
calculate posterior
probabilities based
on calcium score
percentiles
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Sequential Testing

Avoid treatment gap
e.g. ankle-arm index becomes to late positive

Chose subjects with intermediate or low- to intermediate pretest probabilities
Perform ,atherosclerosis imaging“ e.g. using TPA if carotid arteries
If posttest risk is high (heavy plaque burden), then treat patient accordingly
If posttest risk is very low, change lifestyle as appropriate
If posttest risk is intermediate or low- to intermediate,

use other measures of plaque risque, e.g.

aortic wall elastance or
coronary calcium scoring

Michel Romanens 1.VCT User Meeting Egerkingen 09. May 2006
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Atherosclerosis A
Tracking i -
<15% Change
[T
&
=
W
Increase of > 15% of ]
coronary calcium volume T 89
per year infers f.,
higher risk in =
subjects treated with 3
tatins E 7
> O
=15% Change
. p<0.0001
o 1 2 3 4 5 & 7

Years of Follow-up

Figure 2. Cox proportional hazards survival curves demonstrat-
ing timea to acute M| for patients with a yearly calcium volume
score change =15% or <15%.
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Atherosclerosis
Tracking

10 —

i S . Mo Changa

Carotid total plaque area (TPA) £ ool R — )
Spence D. Carotid plaque area. A tool for E —‘—|_‘M‘
Targeting and Evaluating Vascular _ -
Preventive Therapy. E 08
Stroke 2002;33:2916-2922 " '
A tool for | | o T Ty
Atherosclerosis tracking Year of Study

Figure 4. Risk-factor-adjusted event-free survival from stroke,
myocardial infarction, and vascular death by quartiles of carotid

; ; plague area {top; cm®) and by status of carotid plague area pro-
Combined endpomt of fatal or nonfatal gressicn or regrassion dunng follow-up (bottom). Plague area

myocardial infarction and stroke regression was defined as a decrease of =0.05 cm? from base-
line; progression was defined as an increase of =005 em® from
baseline; and no change was defined as aither an increase or

decreasa of no more than 0.049 em?, Survival was adjusted for
all basaline patient characteristics listad in Table 1.
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Atherosclerosis

Tracking — Test Performances for
Coronary Volume Score and

TPA from the Spence Cohort

TP TN FP FN SENS SPEZ PPV NPV ACC ALL pLR nLR INC%
CVS>15% 39 244 210 2 95 54 16 99 57 495 2.06 0.09 8
TPA>0.05 108 440 577 42 72 43 16 91 47 1167 1.27 0.65 13

Atherosclerosis tracking:

Since the incidence of events is usually rather low in subjects treated medically for
their vascular risk, a sensitive test like CVS and TPA progression is able to assess
whether a subject is at low risk or not.

Based on a limited evidence from the literature, coronary calcium outperforms carotid
plaque imaging for risk tracking.
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What may replace calcium scoring ?

Risk Assessment in Primary Care
What might replace coronary calcium measurements in the future ?
— Coronary calcium is simply the best measure we have to date !
« But there is radiation burden

» |tis arelatively costly method

— TPA >1.0 cm2: ability to detect a coronary calcium percentile > 75%
« Data on file: Sensitivity 36%, Specificity 85%, AUC 0.58, p=0.02

— Aortic Pulse Wave Velocity (personal communication, Prof. Kullo, Mayo
Clinic, 05.03.2006
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What may replace calcium scoring ?

Kullo
PWV CAC
94 0
94 >100
10.2 >400
Romanens
TPA CAC
>0.5 0
>0.5 >100
>0.5 >400
Romanens
TPA CAC
>1.0 0
>1.0 >100
>1.0 >400

TP TN
129 116
80 200
31 265
data on file
TP TN
40 42
27 72
14 90
data on file
TP TN
14 48
10 87
7 115

FP
27
76
88

FP

19
33

T
T

o AR

Hypertension 2006;47:174-179

FN SENS SPEZ

129 50 81
45 64 72
17 65 75

FN SENS SPEZ
60 40 86
31 47 79
12 54 73

FN SENS SPEZ
86 14 98
48 17 96
19 27 93
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PPV NPV ACC
83 47 61
51 82 70
26 94 74

PPV NPV ACC
85 41 55
59 70 66
30 88 70

PPV NPV ACC
93 36 42
71 64 65
a7 86 82

ALL
401
401
401

ALL
149
149
149

ALL
149
149
149

kardiolab

pLR
2.6
2.3
2.6

pLR
2.8
2.2
2.0

pLR
6.9
3.9
4.1

nLR
0.6
0.5
0.5

nLR
0.7
0.7
0.6

nLR
0.9
0.9
0.8

ROC PREV%

0.68 64
0.73 31
0.73 12
ROC PREV%
0.64 67
0.67 39
0.67 17
ROC PREV%
0.64 67
0.67 39
0.67 17
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VCT — Advantages 16 64
Short acquisition time ++ +++
Less motion artefacts ++ +++
Better s/n ratio ++ F+
Only arterial phase ++ +++
Distal vessel assessibilit ++ +++
Less ECG artefacts ++ +++

Less respirations artefacts ++ +4++
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VCT — Advantages

Variation of Heart Rate with Time

100

° A/\f\f’\f\f

g 60
L 50 —e— Heart Rate
© secC
o 40 A
& 30
T
20 sec
0 5000 10000 15000 20000 25000

Time delay (ms)
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MSCT —diagnostic accuracy in comparison to coronary
Angiography (QCA); coronary segment level

Author Publication Patients Sens Spec PPV NPV Excl
16 Slice  Achenbach EHJ 2005 50 93 95 76 99 5%
Hoffmann JAMA 2005 103 95 98 79 99 6%
Kuettner JACC 2004 66 37 99 83 92 7%

Martuscelli EHJ 2004 64 89 98 90 98 16%
Mollet JACC 2005 51 95 98 87 99 9%
Mollet JACC 2004 128 92 95 79 98 7%
Kaiser EHJ 2005 149 30 91 47 83 23%
Achenbach CIRC 2004 33 63 96 64 96 6%
Gewichteter Mittelwert 81 71 96 73 94 11
64 Slice Leschka EHJ 2005 70 86 95 66 98 12%
Leber JACC 2005 59 79 97 72 98 7%
Raf f JACC 2005 70 86 95 66 98 12%
Ropers AJC in press 82 93 97 80 98 4%
Gewichteter Mittelwert 70 87 96 71 08 9
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kardiolab

Degree of stenosis: comparison made by MCT — QCA

Single case
Agreement low

Comparing the maximal
percent diameter luminal
stenosis by MSCT versus
QCA, the Spearman
correlation coefficient
between the two
modalities was 0.76

(p < 0.0001)

QCA (%) Stenosis

R=1t T, preclt A1

20

40 60 80
MSCT (%) Stenosis

Michel Romanens 1.VCT User Meeting Egerkingen 09. May 2006 J Am Coll Cardiol 2005;46:552—7, Raff et al
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Degree of Stenosis: comparison
MSCT, QCA und IVUS

IVUS in 54 patients with
Intermediate degree of stenosis:
951 stenoses 30-60%

22 stenoses > 50%

Stenose > 50%

MSCT QCA
Sens 68% Sens 10% 5
Spec 86% Spec 96% o
Acc 71% Acc 59%
p<0.001 p NS

B %
IVUS MLA {mm2)

Michel Romanens 1.VCT User Meeting Egerkingen 09. May 2006 Am J Cardiol 2005;96:524 -528, Caussin et al
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Luminology or Ischemia ?

Defer Group: The Study: Diameter
N=91 ' 10 4 stenosis versus fractional flow
No ischemia (FFR>0.75) o H reserve (FFR)
No PCI gl e H

*E" 70 ;:' .3:0.
Perform Group: : | s Rt
N=00 ARIETY RS> )
No ischemia (FFR>0.75) gl 2 o ks
PCIl done % 40 H ..:'. .o..‘?:

ol . :
Reference Gruppe:
N=144 -
Ischemia yes (FFR<O.75) Defer Perform Reference
PCI performed
FFR =2 0.75 FFR <0.75
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Luminology or Ischemia ?

TP TN FP FN

106 72 109 38

Michel Romanens 1.VCT User Meeting Egerkingen 09. May 2006



VCT in Cardiology kardiolab

Luminology or Ischemia ?

The Study: Cardiac Death and MI
rate at 5 years p<0.03
%20 |
p<0.005

15

10

% 0 -

Defer Perform Reference

FFR > 0.75 FFR < 0.75
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VCT — ,clinical decision making*“

16 64
PPV too low /3% Vs 71%
NPV very good 94% vs 98%

Problems with QCA Stenoses:

* not a good golden standard for stenoses that cause ischemia

 performing PCI in stenoses greater than 30-70% to relieve
Jschemia® is purely arbitrary without a coronary function test

Michel Romanens 1.VCT User Meeting Egerkingen 09. May 2006
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VCT — , clinical decision making“: better NPV with 64 VCT ?

Higher NPV due to lower prevalence of coronary stenoses !

More important: with 64 higher pLR and nLR and Sensitivity

High Sensitivity of a test in a population with low prevalence of disease is ideal

TP TN FP FN SENSSPEZ PPV NPV ACC ALL pLR nLR PRE%
16 Slices 63 532 23 26 71 9% 73 9 92 644 171 030 14
64 Slices 36 278 13 5 88 9 73 98 95 332 19.7 013 12

Michel Romanens 1.VCT User Meeting Egerkingen 09. May 2006
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Predictive Value of 16-Slice Multidetector Spiral Computed
Tomography to Detect Significant Obstructive Coronary Artery
Disease in Patients at High Risk for Coronary Artery Disease
Patient- Versus Segment-Based Analysis

Circulation October 26, 2004

TABLE 2. Diagnostic Accuracy and Predictive Value of MDCT for Detection of Significant Stenosis (>50%
Luminal Narrowing) on Selective Angiography

Sensitivity Specificity PPV NPV +LR —LR DOR
Segment-based analysis
All segments 0.63 (0.50-0.76) 0.96 (0.94-0.98) 0.64 0.96 15.77 0.39 40.89
Evaluable only 0.70 (0.57-0.82) 0.94 (0.92-0.97) 0.58 0.97 12.46 0.32 38.92
Proximal segments 0.82 (0.70-0.94) 0.93 (0.90-0.97) 0.68 0.97 12.46 0.19 64.04
Patient-based analysis
All segments 0.86 (0.72-1.01) 0.82 (0.60-1.04) 0.90 0.75 4.75 0.17 28.5
Proximal segments 0.86 (0.67-1.04) 0.89 (0.76-1.03) 0.86 0.89 8.14 0.16 51.00

For segment-based analysis for all segments, analysis of 530 segments according to modified AHA classification of coronary
segments; evaluable only, 438 segments (92 segments were excluded because of impaired image quality); proximal segments, 1, 2,
5, 6,7, 11, 13. For patient-based analysis, there were 33 consecutive patients. PPV indicates positive predictive value; NPV, negative
predictive value; +LR, positive likelihood ratio; —LR, negative likelihood ratio; and DOR, diagnostic odds ratio. All other abbreviations
are as defined in text. Values in parenthesis represent upper and lower bound for 95% confidence interval.
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High-Resolution Spiral Computed Tomography Coronary
Anglography in Patients Referred for Diagnostic
Conventional Corenary Angiography

Nice K. Mollel, MD: Fihppo Cademartivh, MDD Cartos A G, van Mieghem, MDY Giuseppe Kunza, MD-
Eugene B MoFadden, MEB, FROP: Time Baks, M- Panck W Sernivs, MD:
Ciabriel P Krestin, MDD Pim I, de Peyter, MD

Backprewni-—The diaorosin perfonmanoe of the Intes] fd-zlice O T scanger, with Dirseaserl winporal (EA3 msy and spatil
1.4 minr's resolnton. W detect sipmincant sienoses Qe cinteally relevant corowary tee 1s drknown,
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TABLE 2. Diagnostic Perfermance and Predictive Yalue of 64-5lice CT Coronary Angiography for the
Detection of =50 Stenoses on GL4
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Study Population

During a period of 6 weels, we studhed 70 consecutive patienis
scheduled for diagnostic conventional coronary angiography who
fulfilled the following criterta: smos heart rhythim, able to hold
breatle for 15 seconds. and 00 previous percilansous coronary
mtervention or coropary byvpass strgery. Eighteen patients were
excluded because of the logistical inabiity to perform a 1 scan
before the couvertional angiogram (n=9i, presence ol arrhythraia
(=<, impaired renal funcBon (serwmn areatinine 120 mmol/L)
(=<, and Kpown contrast allergy (n=1), Thus. the study popudation
comprised 32 patients (34 men; mean age, 39.0:017000 vears). Our
institutional review board approved the study protocol, and all
patients aave informed consent.
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VCT — ,clinical decision making*“

For EBCT, sensitivity and specificity are given as 74% to 92% and 63% to 94%
respectively. The corresponding values for MSCT are 75% to 83% and 76% to 99%
respectively, and for 3D MR angiography 68% to 86% and 91% to 97%
respectively.[1] However, it must be taken into consideration that evaluation is not
possible in all cases. Thus, for EBCT an exclusion of 10-28% is given, for

MSCT 6% to 32% and for 3D MR angiography 23% to 31%. Sensitivity and
specificity values were obtained from a selected group, the selection criteria being
based on subjective evaluation.

An average exclusion rate of >20% makes the data on which diagnostic
exactness and believability is based relative. With an average sensitivity of
about 80%, taking the exclusion rate into consideration, a diagnostically
useful result would be expected in <60% of cases.

Technical progress in procedures for noninvasive detection of coronary
arteriosclerotic changes is impressive. However, for an evidence-based clinical
application considerable basis material is still lacking.

W. Kubler, Heidelberg, Germany, Eur Cardiologist J by Fax, March 2006
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VCT — , clinical decision making“: Take home messages ...

In selected patients, test performance is excellent on a segment by segment analysis
The true value of a test is however within a more unselected setting

Coronary angiography performance in a more unselected setting is virtually unknown
Therefore:

Careful patient selection and strict adherence to exclusion criteria is mandatory:
Do not use the test in whom

there are no symptoms or ischemia

arrhythmia is present (sinus arrhythmia, extrasystoles, atr fib)
severe coronary calcification is present

pacemakers are in use

bypass grafting had been performed
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Indications and Guidelines

Patient

‘

Symptoms Indicate CAD ?

g W

no yes
/ \
Risk for AMI Ischemia Test
LN PRI
Low Intermfdiate High Positive quuiv Negative
Calcium Score MSCT CORO
/ \
Low/Interm High Positive Negative

Invasive CORO
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Indications and Guidelines

Patient

‘

Symptoms Indicate CAD ?

g W

no yes
/ \
Risk for AMI Ischemia Test
LN PRI
Low Intermfdiate High Positive quuiv Negative
Calcium Score MSCT CORO
/ \
Low/Interm High Positive Negative

Invasive CORO
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Non-Invasive Coronary Angiography kardiolab

Indications and Guidelines

MPS study in 519 subjects with 6 year FU

Myocardial P
Perfusion SPECT: Study Protocol
as a gate keeper Morning: rest SPECT (untriggered), 8 mCi
for a coronary .
] Afternoon: Exercise test
angliogram Peak exercise tracer injection, 22 mCi

>4 min post exercise: LHR (anterior planar image)
followed by stressSPECT (untriggered)

injection to injection time: >4 hours
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Non-Invasive Coronary Angiography kardiolab

Indications and Guidelines

MPS study in 519 subjects with 6 year FU

Myocardial _ _ _ s
Perfusion SPECT SSSin Relation to MACE: comparisons

. a0.0 -
if normal, any
. . OS85 0-3 BT.0
intervention Fewer [ S8E 4.8
MACE mSSE 9.13 Events/1000/year
may worsen in .
. . mES5>13
the prognosis mediterranean
risk
. 350
population 330
assessed 73
by
SSS
when 7.2 &
compared |
to 0.0
us
Romanens Hachamaovitch Wanzetto
Hachamovitch Circulation 1998;97:535-543 US high risk population
Vanzetto Circulation 1999; 100:1521-1527 French Mediterranean risk population
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Indications and Guidelines

MPS study in 519 subjects with 6 year FU

Myocardial MPS
Perfusion SPECT LHR and Prediction of MACE R o
if equivocal

(e.g. normal b

perfusion, but e T — 0.92

increased lung uptake  Regression 0.8f
in a MIBI scan) Model: _
additional testing p=0.0002 [ 0.79

Is warranted
(e.g. non-invasive -
coronary angiogram) ol |

| HR < 050
e | HR = 050

l:l_ E VU I TR NN TR TN T T VO T TN T T O VO TN T T N T T T T T T O U T T T 1
1 1 s d 4 a G i’ d L") 10
Survival Time (years)
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kardiolab

The Prognostic Philosophy

No ischemia no intervention
Lot of plaques  treat medically
Equivocal test  non invasive CORO

invasive CORO in cases of definite
abnormality by
non-invasive
testing

Non-invasive Assessment as a
Gate-Keeper for invasive CORO

The Interventionalists Philosophy

Suspicion of CAD

Stenosis >70%
Stenosis 40-70%

Stentomania
Stentistry

The prognostic impact of Stenting in
subjects with normal left ventricular
function is inexistent.

invasive CORO
Luminogram
Stent

Plague Sealing
= Stent
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Pretest Probability for Coronary Artery Disease

Nonanginal Chest

Pain Atypical Angina Typical Angina
Age, y Men Women Men Women Men Women
30-39 4 2 34 12 76 26
40-49 13 3 51 27 87 85
50-59 20 7 65 31 93 3
60-69 27 14 72 51 94 86

*Each value represents percent with significant CAD on catheterization.

Data from (1) Diamond GA, Forester JS. Analysis of probability as an aid in the clinical diagnosis
of coronary-artery disease. N Engl J Med. 1979;300:1350-1358. (2) Chaitman BR, Bourassa MG,
Davis K, Rogers WJ, Tyras DH, Berger R, Kennedy JW, Fisher L, Judkins MP, Mock MB, Killip T.
Angiographic prevalence of high-risk coronary artery disease in patient subsets (CASS). Circulation.
1981;64:360—-367.
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Pretest Probability for Coronary Artery Disease

Definitions:

Low Risk 00%-15%
Intermediate Risk 16%-85%
High Risk 86%-99%
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Class I Class II: Class I

Conditions for which Conditions for which there Conditions for which
there is evidence is conflicting evidence there is evidence
and/or general and/or a divergence of and/or general
agreement that a opinion about the agreement that the
given procedure or usefulness/efficacy of procedure/
treatment is useful a procedure or treatment is not
and effective treatment useful/effective and

a) from several a) Weight of evidence/ g‘ sr:)mefcallses may
randomized trials opinion is in favor of € harmtu

b) fromone usefulness / efficacy

randomized trial b) Usefulness /Efficacy is

less well established
by evidence /opinion
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Class la Indications

no data

Class Ib Indications

no data
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Class lla Indications

patients with suspected coronary obstruction
with a regular heart beat

with intermediate pretest likelihood for
coronary obstruction

and equivocal results from ischemia testing
(ECHO, NUCLEAR, CMR)
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Class IlIb Indications

patients

with suspected coronary obstruction

with a regular heart beat

with high pretest likelihood for coronary obstruction
with stents > 3 mm in diameter

with previous bypass grafting

and equivocal results from ischemia testing
(ECHO, NUCLEAR, CMR)
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Class |l Indications

patients
with a non regular heart beat (arrhnythmia)
with coronary calcifications (Agatston Score > 400)
with severe single plague calcification (Agatston Score > 80,
either proximal or mid-portion)
with contraindications to contrast media injection
with calcified bypass graft connections
with severe bypass graft calcifications
with stents < 3 mm in diameter
with pacemakers
with internal defibrillators (intracardiac devices, ICD)
with problems to perform breatholds up to 20 seconds
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Difficult patients that you should avoid

Pacemaker
ICD (intracardiac devices)
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Difficult patients that you should avoid

Severe coronary calcifications (Agatston Score > 400)
I'TIT=24949 = pPlih=a1£

L Plaque Details
Mean

306
208
226
226
1856
214
192
189
170

Mean

Total Volume BY4.3 mm3
Total Score = T26.2
Total Mean = 234
FPercentile = 73

M =FRE | =177
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Difficult patients that you should avoid

Severe local calcification (Agatston Score > 80)
Plaque Details
MNo. Loc. mm3 Score Mean

L LAD 241.8 321.0 241
RCA 10.2 H.6 177

LAD 1 241.8 321.0 241
RCA 1 10.2 5.6 177

T otal Volume 2520 mma3
Total Score = 326.6
Total Mean = 238
FPercentile = 94

= r
Talalo lll. 2 21T B2 26 Fax 0 i- 12 1§
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Difficult patients that you should avoid

Severe local calcification (Agatston Score 349in a40 year old smoking tetraplegic subject):
subsequent Perfusion scan was normal ! Therefore, an invasive coronary angiogram could
be avoided
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Causes of poot Image quality

Be aware of coronary calcium !
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Difficult patients that you should avoid

Small stents <3 mm - X B wﬂm“ OLTER

s soozs
- GIE -9 2004
r 4
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Difficult patients that you should avoid

ECG registration Artefact

" - L{.ﬂ

Angl

OFY 5.9 om
STHD PhiTHI

Michel Romanens 1.VCT User Meeting Egerkingen 09. May 2006



VCT in Cardiology

Summary and Conclusions
MSCT has a definite role in contemporary Cardiology, however ...

be careful with the baby (chose appropriate indications and perform studies with
a 100% success or feasibility rate)

never view the results of imaging in isolation
always integrate results of imaging with the patients background

integrate coronary calcium into a posttest probability
integrate a coronary stenosis into symptoms and ischemia testing
avoid referring patients invasive procedures without proof of ischemia

collaboration between the cardiologist and radiologist part in your brain
if you do not have a cardiologist or radiologist brain, seek for collaboration
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