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Thematik

= «Atheroskleroseimaging», koronare Diagnostik und
Koronar - Computertomographie
= Bedeutung des Koronarkalks

= Koronare Risikostratifikation
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Nichtinvasives koronares
Atheroskleroseimaging

Koronar -CT
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Elemente der Risikostratifikation beim CT

= Koronarkalk
= Koronarstenosen

* Plagues/Koronarstenosen Charakterisierung

» Perivaskulares/epikardiales Fett
= CT-FFR

= Molekulare Charakterisierungen
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Vortest-Wahrscheinlichkeit - weitere Abklarungen

Offer diagnostic testing

Coronary CTA > A
—

Choice of the test based on clinical

likelihood, patient characteristics o O

and preference, availability, —~—g, Testir;g for ischaemia
as well as local expertise* (imaging testing preferred)

Very low Clinical likelihood of obstructive CAD Very high

<5% 15% 85%

pajepuew Sunsa)
21souseip oN

Guidelines CCS: Eur Heart J. 2019 Aug 31 S| Univsmratssnia)
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Ein normales Coronar-CT schliesst eine KHK aus !

All patients vexcluding non-diagnostic CTA
1.0 -

Sensitivity

Sensitivitat 97%

Spezifizitat 87%
Hervorragender negativ pradiktiver oty
Wert zum Ausschluss einer KHK ; n=5332
02|
l Excluding NDX 0.95 (0.94 to 0.96)
- — = All patients 0.90 (0.89 to 0.91) P<0.001
° 0 0.2 0.4 0.6 0.8 1.0
- . ‘.1‘-speci-f|city
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Dewey et al. BMJ 2019;365:11945



und bereits ein Ca - Score =0
bedeutet in aller Regel

keine hochgradigen Stenosen
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CT - Koronarangiographie und Stenose - Diagnostik

HPR

Manip YRT
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Zu viel Kalk verhindert die Stenose - Diagnostik

> 400 Keine CT -
Koronarangiographie
> 1000 durchfuhren!
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Aber: Auch «Plaques» sind entscheidend: «Vor 2 Wochen
war ich noch beim Check-Up. Alles war gut...»

>T0%
' 50%-70%

- <50%

Ambrose Little Nobuyoshi Giroud
1988 1988 1991 1992

Falk et al. Circulation 1995 Aug 1;92(3):657-71
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Koronarkalk - Calciumscore (Agatston - Score)

Nativ - CT - Untersuchung

<1 mSyv (i.R. um max 0.4mSv)
einmal Atem anhalten

kein Kontrastmittel notig

= Koronarkalk ist Ausdruck einer koronaren Herzkrankheit

= Surrogatmarker aller Risikofaktoren, die im Laufe des Lebens auf die Koronarien
eingewirkt haben

= Unterliegt den Limitationen der Risikoscores nicht (AGLA/Framingham)
= hat anerkannten prognostischen Wert
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Ca-Score=0 Ca - Score > 4000




Die allermeisten «weichen Plagues» haben harten
(verkalkten) Antell
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Je alter desto «verkalktery», v.a. die Manner

100%
Anteil Patienten mit Ca-Score =0

o |l n = 2640
60% female 46%
p— Ca =0:26%
|| |

0% I ll -l

40-49 50-59 60-69 70-79
m all patients mfemale  male

Frey et al. J Nucl Cardiol 2023 i [



Kaum Stenosen bei «Kalk = O» !

- patients with Ca=0

o B (n = 5128)

. il 84% no CAD

o 13% non-obstructive plaques
3.5% >50% stenosis

. on CTCA.

o% TOTAL CAC =0 CAC 1-99 CAC 100-399  CAC 2400 n = 10 037

Villines et al. J Am Coll Cardiol 2011;58:2533—40 ‘>|‘ LBJg;\é?rsiﬁtsspital



Ca - Score und abnormes PET/ausgedehnte Ischamie

Abnormal Perfusion by CACS Category Severe Ischemia by CACS Category
90% 87% 90%
p-value for trend < 0.001 p-value for trend < 0.001
80% 80%
70% 70%
0,
60% 59% 60% 60 %
50% 50%
40% 38% 40%
30% 30% 26%
21% 20%
20% 15% 20%
10% 7% 10% 8%
5%
| 3% | ow 2% g
== 19 1099 100399 400-999 10002499 >=2500  °° 0 -9 10-99 100-399 400-999 1000-2499 >=2500

2050 pts; keine vorbekannte KHK, PET

Clerc et al. submitted _3|_ LBJQ;\éelzrsitéitsspital



Sensitivity

Calciumscore klassifiziert besser als gangige Scores

Prediction of Abnormal Perfusion

100%-
80%
60%:-
40% -
N Predictors
CACS: AUC 0.81
= Pre-test-AHA/ACC: AUC 0.68
20% = Pre-test-ESC: AUC 0.69
CACS vs. AHAJACC: p < 0.001
CACS vs. ESC: p < 0.001
0% AHA/ACC vs. ESC: p = 0.289
0% 20% 40% 60% 80%
1 - Specificity

100%

Sensitivity

100%-

80%

=23
e
=

s
o
=
=

20%

Prediction of Severe Ischemia

20%

Predictors
CACS: AUC 0.83

= Pre-test-AHA/ACC: AUC 0.

= Pre-test-ESC: AUC 0.69

CACS vs. AHA/ACC: p < 0.001
CACS vs. ESC: p <0.001
AHA/ACC vs. ESC: p = 0.0756

40% 60% 80%
1 - Specificity

66

100%

Sensitivitv

2% of patients had pre-test-USA < 5%
7% pre-test-ESC < 5%

26% CACS = 0 (all p<0.001).

Calcium Score = 0: NPV of 99.6 - severe ischemia (10% LV)

Clerc et al. submitted
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Calciumscore alters- und geschlechtskorrigiert
betrachten ! = hier Bsp hinsichtlich abnormem PET

Diagnostic yield in female patients Diagnostic yield in male patients
800 S0 2000 100
' ‘ 1894
733,
45 1800 4 90
700 +
abnormal PET likely 40 1600 - abnormal PET likely 80
6w 4
35 1400 + 70
» 63%, n =267 e
500 +
@ 30 @ @ 1200 ¢ 0 ¥
3 8 8 8
A 39%, n=170 2 P )
g 4 | 3 5 S 1000 0 S
2 2 2 Z
e _ ® o ©
& il overlap 0 g < o overlap 0 2
16
13%, n =578 ” 1 »
200 + a0 26%, n = 853
10 400 20
2%
100 4 n =463
5 200 + 10
; normal 7
0 0 0 0 / PET likely normal PET likely
[ e e 0 o 0
<40 40-49 50-59 60-69 70-79 280 <40 40-49 50-59 60-69 70-79 280
(n=19) (n=67) (n=250) (n=371) (n=364) (n=140) (n=26) (n=103) (n=383) (n=471) (n=328) (n=118)
age group [years) age group [years)

Frauen Manner

Frey et al. J Nucl Cardiol 2023 )| univamitatssniral
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Calciumscore alters- und geschlechtskorrigiert

betrachten ! = hier Bsp hinsichtlich abnormem PET

Diagnostic yield in female patients

800 50
733
- 45
abnormal PET likely 40
6w 4
35
G 502
. " g :
Q O O
A Q imn=170 409 » P
c 40 '\Q 25 g g
2 4 2 2
= 7/ o ®
7 overlap 0 @ <
ol 4
15
C) 13%, n = 578
g
136 10
?: 2%
O normal
] 24
0 0 0 o / PET likely
0 K= e 0
<40 4049 50-59 60-69 70-79 280
(n=19) (n=67) (n=250) (n=371) (n=364) (n=140)

age group [years)

Frauen

Frey et al. J Nucl Cardiol 2023
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1800 +
1600 -i
1400

1200 +
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<40
(n=26)

Diagnostic yield in male patients

abnormal PET likely

63%, n =267

1285
854
overlap
26%, n = 853
352

——.

0 0 normal PET likely
X

40-49 50-59 60-69 70-79
(n=103) (n=383) (n=471) (n=328)

age group [years)

Manner

>

1894

29

280

100

g
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Agatson Score

(n=118)
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Calciumscore erlaubt beste Reklassifizierung des
koronaren Risikos

Model HR (95% Cl)
CcVD :
CAC presence 3.12 (2.44-3.99) - e
Carotid plague presence 1.61(1.17-2.21) P ——
Mean CCA IMT > 75th percentile 1.20 (0.94-1.52) fo-
Carotid plaque/CIMT75 2.06 (1.46-2.91) §! e
CHD :
— CAC presence 448(324617) i e
n= 68 1 4 M E SA Carotid plague presence 1.76 (1.23-2.52) 0 el
Mean CCA IMT > 75th percentile 1.29 (0.98-1.68) o
Carotid plaque/CIMT75 2.33 (1.56-3.47) . T
Stroke/TIA :
CAC presence 1.54 (1.09-2.18) e
Carotid plague presence 1.40 (1.35-1.45) P e
Mean CCA IMT > 75th percentile 1.01 (0.70-1.47) ——
Carotid plaque/CIMT75 1.86 (1.10-3.13) ———
] 1 1 1 | T |
0 1 2 3 4 5 6
Gepner et al. Circ Cardiovasc Imaging. 2015;8:e002262 3| | Yrniversitatsspital
ase



Je mehr Risikofaktoren desto mehr Kalk - aber...

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0%

n =66 636
age: 54 =11y
female: 33%

O RF 1RF 2 RF 23 RF
N =11,438 N = 23,726 N = 21,276 N =10,206

W CAC=0 M CAC1-100 W CAC100-400 W CAC=400

Grandhi et al. J Am Coll Cardiol Img 2020;13:1175-86 _)'_IUniversitﬁmspital
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Risikofaktoren, Calcium - Score und Mortalitat

N\

1
17

Mortality Rate
N

(&)
1

w
1

ilD
ll'-llr

ORF 1RF 2RF 23RF ORF 1RF 2RF 23RF ORF 1RF 2RF 23RF ORF 1RF 2RF 23RF
All-Cause Mortality Non-CVD Mortality CVD Mortality CHD Mortality
M CAC=0 mMCAC1-100 W CAC100-400 M CAC =400
Grandhi et al. J Am Coll Cardiol Img 2020;13:1175-86 _)'_llBJniVE':rsitﬁisspital
ase



Hohe des LDL-Cholesterins und Calciumscore

CAC distribution S |
] — ] F
§ N - [ve)
D
o
g -
g - ©
D
. o
g -
g _|
o g) _‘
é | o
§ 7] o~
o
o
g - = CAC=0
= CAC=0 w— CAC 1-99
£ CAG - 100,399 O L
) — CAC = 400+ s 1 CAC400+
g - | I I I | |
LDL =4.9-6.4 LDL 6.5-7.7 LDL>7.8mmol/l 500 1000 1500 2000 2500

N=1721 N=140 N=43 n p— 52 214

Dong et al. Am J Cardiol 2023;190:48 -53 '3"" Universititsspital
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«Kalkfreie» Koronarien bedeuten langes Leben

n =9715; 15 Jahre Follow-up

Unadjusted all-cause
mortality

9%
6%
3%

CAC 0 1-10 11-100 101-399 400-999 >1000

Shaw LJ. Ann Intern Med. 2015;163:14-21
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Calciumscore und «personalisierte» Medizin
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Sobald es (relevant) Kalk hat, macht ein Statin Sinn

0.15

—— CAC >0, Statin ---- CAC >0, No Statin

n=13 644, age 50y r
follow-up 9.4y e ! — CAC=0,Statin - --- CAC = 0, No Statin
0.10 - MACE: CD, MI, or stroke B

Ca=0 Ca>100

0.05 -

Cumulative Incidence

NNT 3571 12

0.00 -

Years Since CAC Score

Mitchell, J.D. et al. J Am Coll Cardiol. 2018;72(25):3233—42 S)—|Unimmisspil



Statine erhohen initial den Calciumscore

Statin-naive patients Statin-taking patients
Baseline Follow-up Baseline Follow-up

I

Plaque

Dense calcium
composition itt

Abdelrahman et al. JACC 2020:76(10):1226-1243 3| gaser P!




The NEW ENGLAND JOURNAL of MEDICINE

CLINICAL DECISIONS

INTERACTIVE AT NEJM.ORG

“Doctor, Should | Keep Taking an Aspirin a Day?”

This interactive feature addresses the approach to a clinical issue. A case vignette is followed by specific options, neither of which
can be considered either correct or incorrect. In short essays, experts in the field then argue for each of the options. Readers can
participate in forming community opinion by choosing one of the options and, if they like, providing their reasons.

N Engl J Med. 2019;380:1967-1970 3| | Yrniversitatsspital
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Aspirin und Kalk in der Primar-Pravention :

Ca-Score NNT NNH o
0 1190 567

>100 140 518

c e AR senennen e

>400 100 n.a.
200 167 140
1 [
n=3540 ’ overall
mAll m CAC=0 = CAC1-99 = CAC>=100 = CAC >=400
Cainzos- Achirica et al. Circulation. 2020;141:1541-1553 _)|_ Universitétsspital
Basel



«Atheroskleroseimaging» mittels CT - diagnostische und
prognostische Information Uber ganze Bandbreite der KHK

ST || ST T e e —— | e e — —
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N ai Ra— Co— - - -«. e \ -": - St
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-
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Ausschluss KHK bei Ca=0 Atheromatose und Kalk Stenose
Pravention ? Pravention Ischamiesuche naotig ?
RF - RF - Modifikation
Life Style . Statin? Anti - ischamische Therapie

Asprin? Revaskularisation ?
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