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Wann konservativ -
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Koronare Herzkrankheit
- Wann konservativ, wann interventionell?

» Indikation zur Koronarangiographie?
« ESC-Leitlinie Stabile KHK

» Indikation zur PCI bel angiographischen Stenosen
 Courage / BARI-2D
* Druckdrahtmessung (FFR)

» Aktuelle Entwicklungen bei der PCI
« Antiaggregation

* Bioabsorbierbare Scaffolds
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Dilemma der KHK-Diagnostik T

KHK = Klinische Diagnose

»» Unsicherheit nicht-invasiver Teste

3> Koronarstatus nicht zwingend gefordert
(bleibt ggf. unklar - trotzdem Medikation)

Angiographie nur bei definierter Ischamie / Risiko

> 40% keine Stenosen
> Stenose ZlIschamie
»» Lumen ZPlaque #Z Risikovorhersage

»» ,,Normalbefund* # keine KHK
(Mikrozirkulation, Vasospastik)



ESC Leitlinie Stabile KHK 2013

@ European Heart Journal (2013) 34, 2949-3003

cioran  doiz10.1093/eurheartj/eht296 ESC GUIDELINES

2013 ESC guidelines on the management of
stable coronary artery disease

O Basisdiagnostik
|
Pratest-Wahrscheinlichkeit fir KHK
\4
(2) Belastungsteste /

erweiterte Bildgebung

V

O Risiko-Stratifizierung

Herzkatheter?



Diagnostik Stabile KHK

L J

Consider comorbidities and QoL —_ Comorbidities or QoL make —| Medical therapy®
revascularization unlikely
- : Yes
Cause of chest pain other than CAD? ~———> | Treat as appropriate
Offer ICA if

Ne 1 Yes Yes revascularization suitable
LVEF <50%? > Typical angina?

No 1 No See Fig. 2 for selection

of test

Assess pre-test-probability (PTP) (see Table 13)
for the presence of coronary stenoses

Eur Heart J, 2013; 34:2949




Diagnostik Stabile KHK
- Laboruntersuchungen

ALL PATIENTS

—> unstable angina

« Blutbild

« HbAlc + Glc (nd)

L J

Consider comorbidities and QoL

v

Cause of chest pain other than CAD?

Nol

LVEF <50%?

Yes

« Kreatinin / GFR
« Lipide (n0)
« Ggf. Schilddruse

 BNP (V. a. Herzinsuff.)
« Troponin (V.a. IAP)

« CK, Leber (Statin-Tx)

Comorbiditivce e _
revascularization unlikely

| B

| B
| B
| C
| C

jahrlich

lla C
| A

| C

—)l Medical therapy ]

Yes

~————> | Treat as appropriate

Nol

Offer ICA if
revascularization suitable

Yes
Typical angina? <

for the presence of coronary stenoses

Assess pre-test-probability (PTP) (see Table 13)

No

See Fig. 2 for selection
of test

Eur Heart J, 2013; 34:2949



Diagnostik Stabile KHK
- Echokardiographie

L J

Consider comorbidities and QoL -

v

Echocardiography

Recommendations Class | Level

A resting transthoracic echocardiogram is recommended in all patients
for:

a) exclusion of alternative causes of angina;

b) identification of regional wall motion abnormalities suggestive
of CAD;

¢) measurement of LVEF for risk stratification purpose;

d) evaluation of diastolic function.

Ultrasound of the carotid arteries should be considered to be
performed by adaequately trained clinicians to detect increased IMT
and/or plaque in patients with suspected SCAD without known
atherosclerotic disease.

lla

Cause of chest pain other than CAD?

No |
N
D LVEF <50%!? ) =

m—-l—/

Yes
———> | Treat as appropriate - -
(r Offer ICA if ’
> | Typical angina? <
No See Fig. 2 for selection
of test

Assess pre-test-probability (PTP) (see Table 13)
for the presence of coronary stenoses

ICA =invasive coronary angiography




Diagnostik Stabile KHK

- Pratestwahrscheinlichkeit (PTP)

ALL PATIENTS

|

Consider comorbidities and QoL

v

Cause of chest pain other than CAD?

Nol

LVEF <50%?

Yes

Comorbidities or QoL make
revascularization unlikely

—>| Medical therapy®

Yes

Treat as appropriate

Nol

Assess pre-test-probability (PTP) (see Table 13)

for the presence of coronary stenoses

Yes
> | Typical angina? <

No

Offer ICA if
revascularization suitable

See Fig. 2 for selection
of test

ICA =invasive coronary angiography



Diagnostik Stabile KHK
- Pratestwahrscheinlichkeit (PTP)

Typical angina (definite) Meets all three of the following characteristics:

* substernal chest discomfort of characteristic quality and
duration;

EChO EF > 50% * provoked by exertion or emotional stress;
* relieved by rest and/or nitrates within minutes.

Atypical angina (probable) Meets two of these characteristics.

Non-anginal chest pain Lacks or meets only one or none of the characteristics.
Typical angina Atypical angina Non-anginal pain
Age Men Women Men Women Men Women
30-39 59 28 29 10 18 5
40-49 69 37 38 14 25 8
50-59 T 47 49 20 34 12
60-69 84 58 59 28 L 17
70-79 89 68 69 37 54 24
>80 93 76 78 47 65 32

@ Probabilities of obstructive coronary disease shown reflect the estimates for patients aged 35, 45, 55, 65, 75, and 85 years.
This slide corresponds to Table 13 in the full text.

From: Genders TS, et al. Eur Heart J 2011;32:1316-1330.



Diagnostik Stabile KHK
- Pratestwahrscheinlichkeit (PTP)

AItM

‘ Anamnese / Untersuchung Zuverlassigkeit der Anamnese 52

Echo EF > 50%

Typical angina Atypical angina Non-anginal pain
Age Men Women Men Women Men Women
30-39 59 28 29 10 18 5
40-49 69 37 38 14 25 8
50-59 T 47 49 20 34 12
60-69 84 58 59 28 44 17
70-79 89 68 69 37 54 24
>80 93 76 78 47 65 32

@ Probabilities of obstructive coronary disease shown reflect the estimates for patients aged 35, 45, 55, 65, 75, and 85 years.
This slide corresponds to Table 13 in the full text.

Eur Heart J, 2013; 34:2949 From: Genders TS, et al. Eur Heart J 2011;32:1316-1330.



Diagnostik Stabile KHK

Assess pre-test-probability (PTP)

for the presence of coronary stenoses

L

Low PTP (<15%)

Nur Manner > 70J.
mit absolut typischer AP!

Intermediate PTP, eg |5-85%

—s | HighPTP (>85%)

Nicht-kardial

oder

Vasomotorik
(incl. Hypertensive HK)

Nicht-invasive

Teste

(fiir Diagnose &
Risikostratifikation)

Nicht-invasive Teste
(fiir Risikostratifikation)
oder
Direkt Herzkatheter
(bei schwerer Angina)

ICA =invasive coronary angiography

@ Labor

T Lot
‘ﬁ,:;ﬂgb rse




Diagnostik Stabile KHK

- Nicht-invasive Teste fiir mittiere PTP

Diagnosis of CAD
Sensitivity (%) | Specificity (%)
Exercise ECG? 45-30 85-90
Exercise stress echocardiography 80-89 80-88
Exercise stress SPECT 73-92 63-87
Dobutamine stress echocardiography 79-83 82-86
Dobutamine stress MRI? 79-88 81-91
Vasodilator stress echocardiography 12-19 92-95
Vasodilator stress SPECT 90-91 75-84
Vasodilator stress MRIP 67-94 61-85
Coronary CTA® 95-99 64-83
Vasodilator stress PET 81-97 74-91

Stress imaging is recommended as the initial test option if local
expertise and availability permit.

Ungenau, aber einfach => bleibt Basis (I B)

Bildgebung mit physiologischer Belastung

Bildgebung mit pharmakologischer
Belastung

CT-Angiographie bei PTP 15 - 50% (lla-C)

Aufwandig, wenig verfugbar

Exercise stress testing is recommended rather than pharmacologic
testing whenever possible.




Risiko-Stratifizierung
- Definitionen fiir verschiedene Testmodalitidten

Exercise stress ECG Angina/ ST-Senkung (Duke Risk Score)
| High risk CV mortality >3%/year.
Intermediate risk | CV mortality between | and 3%/year.
 Low risk CV mortality <I%/year.
Ischemia imaging > 10% Ischamieareal
High risk Area of ischaemia >10% (>10% for SPECT; limited quantitative data for CMR — probably >2/16 segments

with new perfusion defects or 23 dobutamine-induced dysfunctional segments; = 3 segments of LV by
stress echo).
Intermediate risk | Area of ischaemia between | to 10% or any ischaemia less than high risk by CMR or stress echo.

Low risk No ischaemia.

Coronary CTA Risikopathologie
High risk Significant lesions of high risk category (three-vessel disease with proximal stenoses, LM, and proximal
| anterior descending CAD).
' Intermediate rick | Significant lesion(s) in large and proximal coronary artery(ies) but not high risk category.
‘ Low risk Normal coronary artery or plaques only.

Eur Heart J, 2013; 34:2949



Management der stabilen KHK
- basierend auf Risiko-Stratifizierung

Diagnosis of CAD

pretest probability and results of imaging and stress testing

Intermediat‘e~ event risk
' (mortality 21% but <3%/year)

Low event risk

High event risk ‘
(mortality <|%fyear)

(mortality 23%/year)

|

z.B.
CCS Ill oder

OMT and consider ICA 10% Ischamie

(based on co-morbilities
and patient preferences)

| Trial of \ \

OMT >
. 3 >
Symptoms improved? —
\1/ yes ; A4 -
- ; ICA (+ FFR when required)
Continue OMT (*+ revascularization when
e appropriate) + OMT

Modified from : Eur Heart J, 2013; 34:2949



Management der stabilen KHK
- basierend auf Risiko-Stratifizierung

Diagnose Stabile KHK

- Limitationen der Leitlinie (DGK-Kommentar 2015)

(Argument: ,,zu komplex*)
» Echokardiographie lediglich globale EF

 Symptomatik oft nicht eindeutig.
« Dyspnoe als Angina-Aquivalent nicht beriicksichtigt

e kardiovaskulire Risikofaktoren / Familienanamnese nicht beriicksichtigt

rf CAD
/]

Imaging and stress testing

t risk

l

OMT and consider ICA

Risikostratifikation
e Sensitivitat/ Spezifitat

Nicht-invasive Diagnostik und : ’ities

ces)

%lyear)

[

High event risk
(mortality 23%/year)

z.B.
CCS Il oder
10% Ischamie

\ 4

~
”

Y

Trial of

OMT
Unterdiagnostik b

(Hurde fiir Diagnostik => fast nur Anafyngsenurigiphbied) -
& |
yes

Uberdiagnostik \

(bis 40% invasiv AusschiuB @mmmp,fllmsch V.a. KHK)

v

| ICA (+ FFR when required) |

(* revascularization when
appropriate) + OMT

Modified from : Eur Heart J, 2013; 34:2949



BARI 2D - Therapie bei Diabetes & KHK
22 Revaskularisation oder Konservativ?

100+
90
80
704
60
50
404
304
20+
10+

Survival (%)

1° EP
Survival

- e ,
N s e
e ]

- 33.3

87.8
Medical therapy

P=0.97

0 1 2 3 4 5

23

Years since Randomization

68 2296 2247 2197 1892 1196

Event-free Survival (%)

2° EP
Freedom from MACE
(death, MlI, stroke)

Revascularization
=== 77.2

75.9
Medical therapy

P=0.70

2368

Revascularization

+ == « == Medical therapy

T T T T 1
1 2 3 4 5

Years since Randomization

2094 1984 1807 1459 823

N Engl J Med 2009; 360:2503



BARI 2D
> Welche Patienten wurden untersucht?

< AusschluRkriterien

g All patients had to be can-
didates for elective percutaneous coronary inter- ® Revascularization is required for prompt

vention (PCI) or coronary-artery bypass grafting control of severe or unstable angina.
(CABG). Patiente were excluded if thev reanired

immediate revascularization, or had left main

coronary disease, a creatinine level of more than = Determination of suitability was made by a
2.0 mg per deciliter (177 pmol per liter), a gly-  sician-investigator at each participating
cated hemoglobin level of more than 13.0%,
class III or IV heart failure, or hepatic dysfunc-
tion or if they had undergone PCI or CABG
within the previous 12 months.

institution.

Brooks et al., Am J Cardiol 2006;97[suppl]:9G

= 0,94 Patienten / pro Monat / pro Zentrum eingeschlossen

< Patientencharakteristika

Normale EF

Ischamieareal unbekannt } Niedriges Risiko!

N Engl J Med 2009; 360:2503



Nutzen einer Revaskularisation:
- Himodynamische Relevanz/Ischidmie in BARI 2D? s

| Al | P

Haufigkeit der

Stenosegrade (n = 8.286) (n=4.534)
<50% 45 % 50 %
50 — 69% 32 % 31%
70 - 89% 9% 8% < 20% aller Lisionen
90 - 100 % 15 % 11 % sind hochgradig
- davon 99 & 100% 10 % 7%
Anzahl .Stenosen (= 1.773) (= 1.118)
pro Patient
> 20% 4,6 £2,3 4,11+2,0
> 50% 2,6 +1,7 2,1+1,5 Weniger als

>70% 1,1+1,2 0,8 +1,0 1 hochgradige Stenose

pro Patient!

Visuelle Einschatzung im Core Lab
Schwartz et al., Am J Cardiol 2009;103:632



Nutzen einer Revaskularisation:
- Vorteil, wenn PCI Ischamie- (FFR-) gesteuert

| Ale | PC
Haufigkeit der
(n=8.286) (n=4.534)
Stenosegrade
> 70% 24 % 19 %
Anzahl Stenosen
i (n=1.773) (n=1.118)
pro Patient
> 70% 1,1+1,2C 0,8 +1,0

Anzahl behandelter
Stenosen pro Patient

Jede zweite dilatierte Stenose
= nur 20 - 70% Diameterstenose

Schwartz et al., Am J Cardiol 2009;103:632
BARI 2D study group, NEJM 2009; 360:2503

Survival Free of MACE

1

0.85

0o

0.95

0.90

0.20

a.7s

FAME-Studie

MACE
(Death, MI, CABG, or repeat-PCl)

FFR-guided
Angio-guided
180 days \

3.8%
4.9%
360 days
5.3%
I Bl 120 180 240 300 360

Days since Randomization
Tonino et al., N Engl J Med 2009;360



Druckdraht

(»Pressure wire*) Maximale Hyperdmie
(Adenosin)

-

[SENS0DAICKARay)

Mikrozirkulation
W and
mics

J

("

FFR = Fraktionelle FluRreserve




-
FAME 11 IOn

Druckdrahtmessung zur Entscheidung fiir PCI -

Stable CAD patients scheduled for 1, 2 or 3 vessel DES-PCI
N =1220

FFR in all target lesions

Randomized Trial

e
At least 1 stenosis

with FFR < 0.80 (n=888)

Registry

When all FFR > 0.80
(n=332)

Randomization 1:1

PCl + MT

ESC Kongress 2012 & N Engl J Med 2012

50% randomly
assigned to FU

73%



FAME 11

Druckdrahtmessung zur Entscheidung fiir PCI

30 {PCI+MT vs. MT: HR 0.32 (0.19-0.53); p<0.001
3'.'.,,5‘ PCI+MT vs. Registry: HR 1.29 (0.49-3.39); p=0.61
"'g 25 -|MT vs. Registry: HR 4.32 (1.75-10.7); p<0.001
T 20
Q
S .
o 15
2
© 10 -
-
=
> 5
(&)
O ]
I I I I I I I I I I I I I
0 1 2 3 4 5 6 7 8 9 10 11 12
Months after randomization
No. at risk
MT 441 414 370 322 283 253 220 192 162 127 100 70 37
PCI+MT 447 414 388 351 308 277 243 212 175 155 117 92 53
Registry 166 156 145 133 117 106 93 74 64 52 a1 25 13

ESC Kongress 2012 & N Engl J Med 2012



BARI 2D

- Limitationen!

e BARI 2D = Sofortige versus optional spatere Revaskularisation (42%)
Strategie (Nicht schwarz-weiss: konservativ versus invasiv)

v e Hoch selektierte Population: Niedriges Risiko, fragliche hamodynamische
Stenoserelevanz (unwahrscheinlich Ereignisse zu reduzieren)

e Moglicherweise dennoch symptomatischer Nutzen der Revaskularisation
(kein Unterschied in harten Endpunkten)

e BARI 2D spricht nicht gegen etablierte PCl-Indikationen bei Diabetes
(schwere Angina, grofie Ischéimie, ACS, STEMI)




Sind moderne DES besser?

- Network Metaanalyse 2014

Death or myocardial infarction
(57 trials; 70 419 patients)

CABG v medical treatment ——

BMS v medical treatment

PES v medical treatment

SES v medical treatment

E-ZES v medical treatment —-

R-ZES v medical treatment —a—

EES v medical treatment —-
0.1 0.3 1 3
Favours Favours

Network of contemporary trials revascularisation medical treatment

BMS -PTCA

/ Medical treatment

EES

E-ZES RezEs

0.67 (0.5510 0.82)
1.10 (0.96 to 1.24)
1.07 (0.89 to0 1.28)
0.97 (0.81to0 1.16)
0.89 (0.72to 1.08)
0.82 (0.61 to 1.08)
0.81 (0.66 t0 0.97)

Windecker et al., BMJ 2014;348:93859



2° Generation DES
- Verkiirzung der DAPT-

aFf
Pts ap ., 0.9,
o eves, " at o

of o, 2Seling

A 8y,
39 CI.‘S ty

Xience Stents Gain Europeanr

Nod For Three-Month Dual
Antiplatelet Therapy

The biggest drawback to drug-eluting stents has been the ree
prolonged dual antiplatelet (DAPT) therapy following stent
prevent stent thrombosis and other potential complication %
length of DAPT has been the subject of considerable discu &

By
Now the Xience Prime and Xience V everolimus-eluting ‘g/
the CE Mark in Europe for a DAPT length of only three 5
an Abbott press release. The manufacturer of the stent 9
the “shortest duration for any major drug eluting ster §

Abbott said that data presented this week at the Eur
cases of stent thrombosis in more than 10,000 pati
stent and who discontinued DAPT after three mor

An Abbott spokesperson told CardioBrief that th
exploring our filing strategies with the FDA for
indication.”



ABSORB II - 1. Randomisierte Studie

Intent To Treat
N=501

ofe U

uleuod u

ay pa

Absorb
BVS Baseline
N=335

0]INGLASIP 40} Ul

1 subject consent
withdrawn

3 subjects consent
withdrawn

1 subject died

t1/60 W "A3Y SNO-6LEOFEZY A0 'S’ AYY BPISINO W

2 subjects consent

1 subject consent
withdrawn J

withdrawn

N=329 N=164
(98.2%) (98.8%)

Serruys et al.,, TCT 2014 / Lancet 2014, Sept. 14th



ABSORB II - 1. Randomisierte Studie <.

Clinical Outcomes

Cumulative incidence in percentage Absorb Xience p
P g 335 pts 166 pts  value

Composite of cardiac death, target vessel MI
and clinically indicated target lesion 4.8 % 3.0 % 0.35
revascularization (TLF, DoCE)

Cardiac death 0 % 0 % 1.00

Target vessel MI 4.2 % 1.2 % 0.07

Clinically indicated TLR 1.2 % 1.8 % 0.69

All TLR 1.2 % 1.8 % 0.69

O it i L and
All death 0 % 0.6 % 0.33

All MI 4.5 % 1.2 % 0.06

All revascularization 3.6 % 7.3 % 0.08

Serruys et al.,, TCT 2014 / Lancet 2014, Sept. 14th



Wissenschaftliches Programm:
ABSORB

ABSORB Clinical Trial Program

2011 2012

ABSORB Cohort A
n = 30; FIM

ABSORB Cohort B
n=101; FIM

ABSORB EXTEND
n=1,000

ABSORSB ||

ABSORB FIRST*
n = 10,000

ABSORSB Il n=2250 2:1

ABSORB Japan

ABSORB China
n=~220

2:1

Total Patients Studied n=~599 n~930 n~5,674 n~13,453 n~13,453 n~13,453
Quelle: Abbott

Note: Sample sizes reflect Absorb patients only.



Diagnostik und Risikostratifizierung stabile KHK
nach ESC-Leitlinie 2013

Anamnese

EKG Labor Echo (R6-Tx)

J

EF < 50% a
Nein
- AP )\ + typ. AP

Assess pre-test-probability (PTP) ~ Anamnese / Alter
for the presence of coronary stenoses

l

Diagnosis of SCAD established
Nicht-invasive Teste
o0l N"ﬂ (Bildgebung mit Exercise) C.
nes®
pre®
ot W
\ S “35" \\ N _3-* A’

\.0“09“05\\\« = st

e DV e\ Low event risk Intermediate event risk High event risk
\\) o S 8
\\xmde& K L\ (mortality <1%fyear) (mortality 21% but <3%/year) (mortality 23%/year)

uss©
Na
et Croma e I
\“\5 Q onservativ ons. oger Coro

FFR / sicherere DES




