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Kritéria pro vybér typu revaskularizace
(PCl vs CABG)

Recommendations on criteria for the choice between coronary artery bypass grafting and percutaneous coronary
intervention

Recommendations Class? | Level

Assessment of surgical risk®

Itis recommended that 1h‘ STS score i‘ calculated toassess in-hospital or 30 day mortality, and in-hospital morbidity
after CABG. 112114138

Calculation of the EuroSCORE |l score may be considered to assess in-hospital mortality after CABG.""

Assessment of CAD complexity

In patients with LM or multive ssel disease, itis recommended that 1l'E SYNTAX scordis calculated toassess the ana-
tomical complexity of CAD and the long-term risk of mortality and morbidity after PCI."""~"2*

When considering the decision between CABG and PC' completeness of revascularization should be priornizedl“-m-”“ %

EuroSCORE =European System for Cardiac Operative Risk Evaluation; CABG =coronary artery bypass grafting; CAD =coronary artery disease; LM =left main; PCI = percu-
taneous coronary intervention; STS =Society of Thoracic Surgeans; SYNTAX =Synergy between Percutaneous Coronary Intervention with TAXUS and Cardiac Surgery.
“Class of recommendation.

" evel of evidence.

‘Level of evidence refers to prediction of outcomes.
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Kritéria pro vybér typu revaskularizace
(PCI vs CABG)
Syntax I skore

Weighting
Factor

+6
B +5

R SYNTAX
+2.5

Bifurcation

+1.5

+1

W +0.5

Farroq V et al. BMJ Heart 2013
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Kritéria pro vybér typu revaskularizace
Syntax II skore
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= Figure  SYNTAX Score Il nomogram for bedside application
Total number of points for B factors can be used to accurately predict 4-year mortality for the individual patient
20 proposing to undergo for CABG or PO Forexample a 60 year old man with an anatomical SYNTAX score of 30,
unprotected left main coronary artery disease, creatinine dearance of 60 mL/min, an LVEF of 50%, and COPD, would
have 41 points (predicted 4-year mortality 16-3%) to undergo CABG and 33 points (predicted 4-year mortality
6% 8-7%) to undergo PO respectively. The same examplewithowt COPD included would lead to identical points
o T T 4ID Es . . (29 points) and 4-year mortality predictions (6-3%) for CABG and PCL COPD defimedwith EurcSCORE® definition.
Total noints long-term use of bronchodilators or stercids for lung disease. PYD defined according to ARTS I definiticn, aorta
po and arteries other than coronaries, with exercise- related clavdication, or revascularisation surgery, or reduced or
CABG ol absent pulsation, orangiographic stencsis of more than 50%, or combinations of these characteristics.
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Zdroj: ECRI-trials.com
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Kritéria pro vybér typu revaskularizace

STS a EuroScore |11

Variable

Preoperative
score

Combined
score

Age (for each five years over 55 years)

BMI 30-40 kg/m?

BMI 40 kg/m2

Diabetes

Renal failure

Congestive heart failure
Peripheral vascular disease
Female gender

Chronic lung disease
Cardiogenic shock

Myocardial infarction
Concomitant surgery

Perfusion time 100-200 minutes
Perfusion time 200-300 minutes
Intra-aortic balloon pump

ANONNNWARARWWHAR-

=2 3 3
T, Tl T
v v

W Wb Woow=

J 3 3
T T T
v W

o~ W

STS, Society for Thoracic Surgeons; BMI, body mass index.
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Important: The previous additive ! and logistic 2 EuroSCORE models are out of date. A new model has been prepared from fresh data and is launched at the 2011 EACTS meeting in Lisbon. The model is called EuroSCORE Il 2 - this online calculator has been updated to use this new model. If you need to calculate the older

“additive” or "logistic” EuroSCORE please visit the old calculator by clicking here.

Patient related factors Cardiac related factors

Age1 (years) 0 NYHA select ~ 0

Gender select CCS class 4 angina 8 no_ - 0

Renal impairment 2 - : -

See calculator below for creatinine clearance narmal (CC >85m\f'mm] | LV function select | a ‘
Extracardiac arteriopathy 3 Recent MI ¢ no -~ i

Poor mobility 4

Pulmonary hypertension 10

Previous cardiac surgery

no

w

=]

Operation related factors

[no_]
[mo ]
[no_]
[mo ]
[no ]
[mo ]

Chronic lung disease 5 Urgency 11 elective ~ 0
Active endocarditis § Weight of the intervention 12 isolated CABG  ~ 0
Critical preoperative state 7 Surgery on thoracic aorta no -~ 0

Diabetes on insulin

EuroSCORE Il
g t ’

T

no
no v
no -~
no
no v
no
no v
O
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Recommendations Class?® | Level®

Non-invasive stressimaging (CMR, stress
echocardiography, SPECT, or PET) may be
considered for the assessment of myocar-
dial ischaemia and viability in patients with b
HF and CAD (considered suitable for coro-
nary revascularization) before the decision

on revascularization.>™*

Recommendations

When evidence of ischaemia is not avail-
able, FFRoriwFR arerecommendedto
assessthe haemodynamicrelevance of

intermediate-grade stenosis.*>*"**¥

FFR-guided PCI should be considered in

patients with multivessel disease under-
29,31

going PCI.

IVUS should be considered to assess the

severity of unprotected left main
35-37

lesions.
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Revaskularizace ,,prognosticka“ a ,,symptomaticka e

Extent of CAD (anatomical and/or functional)

For Leftmain disease with stenosis >50%.°%%"*

prognosis Proximal LAD stenosis >50%.° 287072
Two- or three-vessel disease with stenosis >50% with impaired LV function (LVEF < 35%).¢ ©6268.70.75-83
Largeareaofischaemiadetected byfunctionaltesting (>10%LV) orabnormalinvasive FFR.?24%%84-%0
Single remaining patent coronary artery with stenosis >50%.°

Forsymptoms | Haemodynamically significant coronary stenosis®in the presence of limiting angina or angina equivalent,

with insufficient response to optimized medical therapy.® #*%% %7
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1. Revaskularizace pacientii s chronickym SS
a EF <35%

In patients with one- or two-vessel dis-
ease, PClshould be considered as an

lla C
alternative to CABG when complete
Recommendations Class® | Level” revascularizationcanbe achieved.
In patients with severe LV systolic dysfunc- In patients with three-vessel disease, PCI
tionand coronaryartery disease suitable for should be considered based on the evalu-
intervention, myocardial revascularization is ation by the Heart Team of the patient’s la c

coronaryanatomy, the expected com-
pleteness of revascularization, diabetes
status, and comorbidities.

recommended.?%°°

CABG isrecommended asthefirstrevas-
cularization strategy choice in patients
with multivessel disease and acceptable
surgical risk,58:81.248.25

LV aneurysmectomy during CABG should
be considered in patients with NYHA class
l/IV, large LV aneurysm, large thrombus lla C
formation, or if the aneurysm is the origin of
arrhythmias.
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A Death from Any Cause (Primary Outcome)

100
ap Hazard ratio, 0.84 {55% Cl, 0.73—-0.97)
P=0.02 by log-rank test
204
Medical therapy
— 70+ o
£ o e
& — CABG
= 50 o »
- £ an- o
2 o
STICH trial = s
204
10+
0 T T T T T T T T T T 1
o 1 2 3 4 5 6 7 2 E o 11
Years since Randomization
Mo, at Risk
Medical therapg 602 532 487 435 404 357 315 274 248 164 B2 37
CABG 610 532 487 460 432 392 356 312 286 205 103 42

B Death from Cardiovascular Causes

100
a0 Hazard ratio, 0.79 (35% Cl, 0.66—0.93)
P=0.00% by log-rank test
20
1212 Patients underwent randomization = 70
§ &0 Medical therapy
5 sod
E a0 CABG
2
ad 3104
20
610 Were assigned to undergo 602 Were assigned to receive a
CABG plus medical therapy medical therapy alone o
o T T T T T T T T T T 1
o 1 2 3 4 5 & 7 a 9 w11
Years since Randomization
Intermediate results: median follow-up, 4.9 yr Intermediate results: median follow-up, 4.9 yr Mo. at Risk
218 Died 244 Died Medical therapy 602 532 487 435 404 357 315 274 248 164 82 37
392 Survived 358 Survived CABG 610 532 487 450 432 392 356 312 286 205 103 42
C Death from Any Cause or Cardiovascular Hespitalization
13 Withdrew or were lost 12 Withdrew or were lost 1004
to follow-up to follow-up g Hazard ratio, 072 (35% C1, 0.64-0.82) Medical therapy
P<0.001 by log-rank test
20
610 Were includeq in long-term follow-up 602 Were includeq in long-term follow-up — 704 CARG
analyses (median follow-up, 9.9 yr; analyses (median follow-up, 9.8 yr; S
maximum follow-up, 13.3 yr) maximum follow-up, 13.4 yr) = 60
= 50
E 40
Figure 1. Randomization and Follow-up. @ 3p
CABG denotes coronary-artery bypass grafting. 20
10+
o T T T T T T T T T 1
o 1 2 3 4 5 6 T g k] 10
Years since Randomization
Mo. at Risk

Velazquez EJ et al., NEJM 2016 (STICH - extended FU)

Medical therapy 602 385 314 25% 219 185 152 123 98 57 15
CABG 610 431 3¥& 334 793 359 218 1B4 166 106 43

Figure 2. Kaplan—Meier Estimates of the Rates of Death from Anmy Cause, Death

frem Cardiovascular Causes, and Death from Any Cause or Hospitalizati
for Cardiovascular Causes.

on
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a EF <35%

Surgical ventricular restoration during
CABG may be considered in selected
patientstreated in centres with
expertise.252‘254’256’257

lIb

The STICH trial revealed no difference in the primary outcome (total mortality or cardiac
hospitalization) between patients randomly allocated to CABG vs. combined CABG and
SVR.

Subgroup analyses of patients with a less dilated LV and better LVEF showed benefit from
SVR.

In the STICH trial, a post-operative LV end-systolic volume index < 70 mL/m2, after
CABG plus SVR, resulted in improved survival compared with CABG alone.

In experienced centres, SVR may be done at the time of CABG if HF symptoms are more
predominant than angina, and if myocardial scar and moderate LV remodelling are present.
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2. Revaskularizace pacienta s akutnim SS a
kardiogennim Sokem

[ Patient with cardiogenic shock |
v
* Medical therapy
* Inotropic support
* Ventiatory support
* Reperfusion
* Revascularization
* Repair of mechanical complications
| |
Patlent unstable Patient stable
v
[ cmlm support j [ Weinkg ]
| ' |
Recovery of cardiac function No recovery of cm function Recovery of cardiac function
[ Weaning j ‘““”:::mdw’ ) [ Standard therapy ]
[
| |
Irreversible neurological deficit Favourable neurological function
v . @
[ ] [m dirculatory support for S
Weaning destination therapy or as bridge S
to cardiac transplantation g

Figure & Agorthm forthe management of patients with cardiogenic shock.
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Recommendations Classa Levelb

Emergency coronary angiography is indicated in
patients with acute heart failure or cardiogenic shock
complicating ACS.

Emergency PCI of the culpritlesion is indicated for
patients with cardiogenic shock due to STEMI or
NSTE-ACS, independent of time delay of symptom
onset, if coronary anatomy is amenable to PCI.

Emergency CABG is recommended for patients
with cardiogenic shock if the coronary anatomy is not
amenableto PCI.

In cases of haemodynamic instability, emergency
surgical or catheter-based repair of mechanical
complications of ACS is indicated, as decided by the
HeartTeam.
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Continuous Flow Pumps

Pulsatile Axial-Flow Centrifugal Flow

IABP Impella CP FHP* TandemHeart VA-ECMO

Intracorporeal Extracorporeal
Kapur N, ACC 2016 * |nvestigational

TENRE WY QW W TETLAE WY P W

Right Ventricle
Axial Flow Centrifugal Flow

impella RP VA-ECMO Tandem pRVAD Protek Oxy-RVAD

zdroj: TuftsMedicalCenter.org
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Recommendations

Class? | Level®

Strategy

Routine revascularization of non-IRA lesions should be considered in patients with multivessel disease before hospital

discharge.?*%

CABG should be consideredin patients with ongoingischaemiaand large areas of jeopardized myocardiumif PClofthe
IRA cannotbe performed.

In cardiogenic shock, routine revascularization of non-IRA lesionsis notrecommended during primary PCI.*|°

Technique

Routine use of thrombus aspiration is not recommended.?*~2%:2%8
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Primarni PCI: Culprit SHOCK trial
RCT, 706 pacientii, 14 center

A Composite Primary End Point

100+
90 Relative risk, 0.83 (95% Cl, 0.71-0.96)
[ <2
§ 304 P=0.01
E
£ 70
© .
s g 604 Multivessel PCI
L1
25
T8 401 Culprit-lesion-only PCI
L8 304
t £
2% 20
&
10+
0
0 T T T T T J
0 S 10 15 20 25 30
Days since Randomization
No. at Risk
Multivessel PCI 341 199 172 162 156 153 152
Culprit-lesion-only PCI 344 219 207 198 192 189 184
B Death from Any Cause
100+
90 Relative risk, 0.84 (95% Cl, 0.72-0.98)
£ 804 P=0.03
€ 70
3R
Ga 601
a Multivessel PCI
23 50
2Y w0
az g Culprit-lesion-only PCI
S 304
& 20
104
0
- T T T T T 1
0 5 10 15 20 25 30
Days since Randomization
No. at Risk
Multivessel PCI 341 229 197 179 170 166 165
Culprit-lesion-only PCI 344 237 226 211 203 198 193

C Renal-Replacement Therapy

100+
90 Relative risk, 0.71 (95% Cl, 0.49-1.03)
304 P=0.07
70+
60+
50
40+

30+
204 Multivessel PCI

Patients Who Underwent
Renal-Replacement Therapy (%)

10+

0

Culprit-lesion-only PCI

T T T T J
0 5 10 15 20 25 30
Days since Randomization

No. at Risk
Multivessel PCI 341 199 172 162 156 153 152
Culprit-lesion-only PCI 344 219 207 198 192 189 184

Thiele H et al., NEJM 2017
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PCI CABG

Left internal thoracic artery
to left anterior descending

Left coronary artery Right internal thoracic

artery or radial artery

Circumflex

Right coronary oronary artery

artery _ ’
ft anterior descending
enary artery Sequential anastomosis
I1and 3
Distal right
coronary
artery
FAVOURS PCI

Clinical characteristics

Presence of severe co-morbidity (not adequately reflected
by scores)

IAdvanced age/frailty/reduced life expectancy

Restricted mobility and conditions that affect the
rehabilitation process

Anatomical and technical aspects

MVD with SYNTAX score 0-22

IAnatomy likely resulting in incomplete
revascularization with CABG due to poor quality or
missing conduits Severe chest deformation or
scoliosis

Sequelae of chest radiation Porcelain aortaa

L _

CABG = coronary artery bypass grafting; Cx = circumflex; DAPT = dual antiplatelet therapy; EF = ejection fraction; LAD = left anterior descending coronary artery; LIMA = left internal
mammary artery; LV= left ventricular; MVD = multivessel coronary artery disease; PCI = percutaneous coronary intervention; PDA = posterior @&scending artery; RA = radial artery;
RIMA = right internal mammary artery; SYNTAX = Synergy between Percutaneous Coronary Intervention with TAXUS and Cardiac Surgery. go

aConsider no-touch off-pump CABG in case of porcelain aorta. 18

Figure 3 Aspects to be considered by the Heart Team for decision-making between percutaneous coronary intervention and coronary

artery bypass grafting among patients with stable multivessel and/or left main coronary artery disease.

CAVE: chybi RCT porovnavajici PCI vs CABG u pacientii s CHSS!
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Minimize aortic manipulation 1B
Off-pump if calcified aorta 1B
Off-pump ifhigh-risk l1aB

LIMAto LAD IB

BIMA iflow risk of sternal
complications llaB

Skeletonize ifrisk of
sternal complications IB

Complete revascularization 1B
Graft flow measurement llaB

- e Bl.13
Radial artery
in high-grade

uta-LAD DF 74% stenosis IB

Endoscopic vein harvesting llaA
No-touch vein harvesting llaB
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Completeness of revascularization
prioritized, whenconsidering CABG

vs PCI

NOAC preferred over VKA in patients
with non-valvular AF requiring
anticoagulation and antiplatelet
treatment

No-touch vein technique, if open vein
harvesting for CABG

Annual operatorvolumeforleftmain
PCl of at least 25 cases per year

Pre- and post-hydration with isotonic
saline in patients with moderate or
severe CKD if the expected contrast
volumeis >100 mL

PCl as alternative to CABG

The figure does not show changes
compared with the 2014 version of
the Myocardial Revascularization
Guidelines that were due to updates for
consistency with other ESC Guidelines
published since 2014.

ACS =acute coronary syndromes; AF = atrialfibrillation; BRS =hioresorbable scaffolds; CABG = coronaryartery bypass grafting; CAD = coronary artery disease;
CKD = chronic kidney disease; DES = drug-eluting stents; FFR = fractional flow reserve; GP = glycoprotein; IRA = infarct-related artery; LVEF = left ventricular
ejectionfraction;NOAC=non-vitaminK oral anticoagulants; NSTEMI=non-ST-elevation; PCl =percutaneous coronaryintervention; SCAD = stable coronary
artery disease; VKA =vitamin Kantagonists.

Figure 1 Newrecommendations.
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UPGRADES

For PCI of bifurcationlesi
themain vessel only, follo
angioplasty with or without

Immediate coronary angiogr
if appropriate, in survivors of
\ andanECGconsi

Assess all patien
contrast-induc

optimization

DOWNGRADES

sforPCl ofSVGlesions

Bivalirudin fo

PClfor MVDwithdiabete

Platelet function testing to
interruption in patients u

EuroSCORE lItoassessin-h
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