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2019 ESC Guidelines for the diagnosis and
management of chronic coronary syndromes

Myocardial revascularization should be considered in eligible
patients with HF based on their symptoms, coronary anatomy, and

risk profile. Successful revascularization in patients with HF due to
ischaemic cardiomyopathy may improve LV dysfunction and progno-
sis by reducing ischaemia to viable, hibernating myocardium. If avail-




LV dysfunction and CAD, what do Guidelines say?

Recommendations on revascularizations in patients
with chronic heart failure and systolic left ventricular -
dysfunction (ejection fraction <35%)

Recommendations Class® | Level”

«
In patients with severe LY systolic dysfunc- v
tion and coronary artery disease suitzble for : % (\A
intervention, rmyocardial revascularization is 2 ')
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In patients with one- or two-vessel dis-
ease, PCl should be considerad as an

alternative to CABG when complete
revascularization can be achieved.
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In patients with three-vessel disease, PCI

ation by the Heart Team of the patient's

coronary anatomy, the expected com-
pleteness of revasculanization, diabetes

status, and comorbidities.
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58 Years: previous PClI RCA 2015 (described unexpandable
stent mid-segment despite 30 Atm of pressure with NC balloon);
stopped all medicines; new non-Q Ml April 2019

RCA: proxi QI in-stent total occlusion
&
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MLA > 8 mm




LAD: IVUS Final Result
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Impact of Chronic Total Occlusion ®
of the Coronary Artery on D
Long-Term Prognosis in Patients

With Ischemic Systolic Heart Failure
Insights From the COMMIT-HF Registry

> Single centre, observational registry
> January 2009-Dicember 2014
> Follow-up: 12 months

> 1798 consecutive nonselected patients hospitalized in cardiology wards

and intensive cardiac care units with a diagnosis of HF with reduced EF

> 675 pts underwent elective coronary angiography and enrolled in this

subanalysis
> 278 patients (41.2%) with CTO
> The patients with CTO had a higher prevalence of previous Ml (77% vs 66%)

and CABG (38% vs 26%) Tajstra, Pyka et al J Am Coll Cardiol Intv 2016:9:1790-7



Severe mitral insufficiency

CTO presence

Atrlal fibrillation

Chronic kidney disease stage |II-V
Prior myacandial infarction
Multi-vessel disease

Diabetes mellitus

MYHA 1Y

Qlder age

Higher LVEF

Higher body mass index

Statins

ACE-Inhibitors

Implantable cardioverter-defibrillater

12-month mortality
Relative risk

(25% Confidence Interval)
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1.92 [95% Cl: 1.1 - 3.32); p=0.01
1.84 (955 Cl: 1.18 - 2.85); p=0.006
171 (955 Cl: 1.11 - 2,64); p=0.01
1.33 [95% Cl: 086 - 2.07); p=0.19
1.3 (95% CI: 0.79 - 2.14); p=0.28
1.29 (955 Cl: 0.81 - 2,06); p=0.27
1.25 [95% Cl: 0.82 - 1.9); p=0.28
1.15 (95% Cl: 0.98 - 1.02); p=0.82
1{95% Cl: 0,75 - 1.77); p=0.51
0.94 [95% Cl: 0.9 - 0.98); p=0.003
£.93 (95% Cl: 0.87 - 0.98); p=0.01
0,63 [95% Cl: 0.37 - 1.06); p=0.08
0.6 [35% Cl: 0.39 - 0.96); p=0.03
0,24 [95% Cl: 0.15 - 0.38); p=0.001
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lower mortality i

PCI only in 4.4% patients

Viability testing rarely performed

Tajstra, Pyka et al

Probability of death

higher martality

A0%r

10

20%

p log rank < 0,001 -

Patients at risk
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Mon-CTO

278
397

100 150 200

Time, days
259 246
378 366

J Am Coll Cardiol Intv 2016:9:1790-7
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2016 ESC Guidelines for the diagnosis and @
treatment of acute and chronic heart failure i

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC

Authors/Task Force Members: Piotr Ponikowski* (Chairperson) (Poland),

Adriaan A. Yoors* (Co-Chairperson) (The Netherlands), Stefan D. Anker (Germany),
Héctor Bueno (Spain), John G. F. Cleland (UK), Andrew }. S. Coats (UK),

Volkmar Falk (Germany), José Ramon Gonzalez-Juanatey (Spain), Veli-Pekka Harjola
(Finland), Ewa A. Jankowska (Poland), Mariell Jessup (USA), Cecilia Linde (Sweden),
Petros Nihoyannopoulos (UK), John T. Parissis (Greece), Burkert Pieske (Germany),
Jillian P. Riley (UK), Giuseppe M. C. Rosano (UK/Italy), Luis M. Ruilope (Spain),
Frank Ruschitzka (Switzerland), Frans H. Rutten (The Netherlands),

Peter van der Meer (The Netherlands)

Document Reviewers: Gerasimos Filippatos (CPG Review Coordinator) (Greece), John ). V. McMurray (CPG Review
Coordinator) (UK), Victor Aboyans (France), Stephan Achenbach (Germany), Stefan Agewall (Norway),

Nawwar Al-Attar (UK), John James Atherton (Australia), Johann Bauersachs (Germany), A. John Camm (UK),
Scipione Carerj (ltaly), Claudio Ceconi (Italy), Antonio Coca (Spain), Perry Elliott (UK), Cetin Erol (Turkey),
Justin Ezekowitz (Canada), Covadonga Fernandez-Golfin (Spain), Donna Fitzsimons (UK), Marco Guazzi (ltaly),



@ Indication for coronary angiography in HF

Coronary angiography is recommended in patients
with HF and:

> angina pectoris recalcitrant to medical therapy !

» symptomatic ventricular arrhythmia or aborted ' ¢
cardiac arrest.

Coronary angiography should be considered in patients
with HF and:

> intermediate to high pre-test probability of CAD
and the presence of ischaemia in non-invasive .
stress tests in order to establish the ischaemic
aetiology and CAD severity.

Ponikowski et al ESC guidelines Acute and Chronic Heart Failure




Which Test Should We Use?

Each test has strengths and weaknesses
(radiation, expected quality-feasibility, quantification fibrosis or
ischaemia, availability-convenience)

-
£ »

CMR

Local expertise is paramount



Functional stress tests for detecting
myocardial iIschemia
Exercise stress echo (treadmill or bicycle ergometer) - more

physiological environment than pharmacological tests; additional
data (exercise time, workload, heart rate, blood pressure and ECG)

Pharmacological stress echo (dobutamine/dipyridamole) -
preferred for patient unable to exercise adequately.

SPECT perfusion scintigraphy (exercise/pharmacological stress
testing) = images of regional tracer uptake reflecting relative
regional myocardial blood flow

Stress cardiac magnetic resonance (use of vasodilators or beta-
adrenergic agonists)

Sensitivity and specificity?



Diagnosis of CAD
Sensitivity (%) = Specificity (%)

Exercise stress echocardiography® 80-85 80-88
Dobutamine stress echocardiography™ | 79-83 82-86
Dobutamine stress MR|"!% 79-88 81-91

Vasodilator stress MR 5. 100-102 67-94 61-85
Exercise stress SPECT™ 73-92 63-87
Vasodilator stress SPECT™ ¥ 90-91 75-84

2013 ESC guidelines on the management

of stable coronary artery disease

- old trials and meta-analysis (especially for stress
echo and SPECT)

->blinding? Core-lab analysis?

- limited data for HF patients



Non Invasive (CT) angiography

Low-intermediate CAD likelihood




Cardiac CT
Limitations: severe calcifications

WD,




STICH trial
(Surgical Treatment for Ischemic Heart Failure
Trial)

® 1212 patients with CAD and EF <35%

® 99 hospitals, 22 countries

® Randomized to OMT (602 pts) or OMT+CABG (610 pts).

® Exclusion criteria: critical stenosis on LM (>50%), angina CCS IlI-1V, recent
MI (within 30 days), cardiogenic shock

o

Mean follow-up 56 months

Randomized Randomized
MED only 60 A CABG

Velazquez EJ, et al, N Engl J Med 2011;364:1607-16




Primary endpoint: all cause mortality

HR0.26(0.72,1.04)
P=0.123
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Years from Randomization

MED 602 532 487 435 M2
CABG 610 532 486 459 340

NO significant difference between medical
therapy alone and medical therapy plus CABG

Velazquez EJ, et al, N Engl J Med 2011;364:1607-16




Secondary endpoints

CV mortality Death and CV hospitalization

HR 0.21 (0.66, 1.00)
P=0.050

Adjusted HR 0.77 (0.62, 0.94)
Adjusted P=0.012

HR 0.74 (0.64, 0.85)
P<0.001
Adjusted HR 0.70 {0.61, 0.81)
P<0.001
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Mortality or CV Hospitalization Rate

T T T A
Years from Randomization N
Years from Randomization
- |
oas e o e ooy " MED 602 387 315 260 158
1 * “ N CABG 610 431 376 334 221

Velazquez EJ, et al, N Engl J Med 2011;364:1607-16



STICH trial

* High crossover: 17% from OMT group to
CABG group and 9% from CABG to OMT

group.
* Viability test was optional at enrolling

* Follow-up 5 years

Velazquez EJ, et al, N Engl J Med 2011;364:1607-16



ORIGINAL ARTICLE

Myocardial Viability and Survival in Ischemic
Left Ventricular Dysfunction

STICH viability substudy

* Hypothesis: the assessment of myocardial
viability could identify patients who have the
greatest benefit with revascularization

« SPECT/dobutamine stress echo

Robert O. Bonow et al.; NEJM, 2011



STICH viability substudy, study design

601 of 1212 pts underwent viabllity testing
OMT+CABG (n. 298) vs OMT alone (n. 303)
Primary endpoint: all cause mortality

Secondary endpoint: CV death; composite all
cause death+CV hospitalization



5 years results: the assessment of myocardial
viability did not identify patients with a differential
survival benefit from CABG, as compared with
medical therapy alone

A Without Myocardial Viability B with Myocardial Viability
1.0 1.0
0.5 0.9
0.8 0.8
_'E 0.7 -'E 0.7
a8 CI.E Medical therapy (33 deaths) a l;j-ﬁ
s s
& 059 & 05-
E 0.4+ E 0.4- Medical therapy (95 deaths)
A A
g 03 2 03
* 021 “ 02-
0' CABG (25 deaths) |:I- CABG (B3 deaths)
1 .1

l:ll::l T T T 1 I:Iﬂ T T T 1
1] 1 2 3 4 ] ] L] 1 2 3 4 i} b
Years since Randomization Years since Randomization
Mo. at Risk Mo. at Risk
Medical therapy 60 51 4 ig 29 14 4 Medical therapy 243 219 206 179 148 G4 51
CARG 54 48 41 4] 14 i 12 CABRG 244 213 203 192 143 Gl 51
C
P Value for
Subgroup Ne. Deaths Hazard Ratio [95% Cl) Interaction
Without viability 114 58 = 0.70 {0.41-1.18) 0.51
With vizbility 487 178 —a— 0.86 (0.64—1.15)
| T T I T T T T
0.25 0.50 10 20
- -
CABG Medical
Better Therapy

Better




STICHES trial (Surgical Treatment for Ischemic Heart
Failure Extension Study)

Mean Follow-up 9.8 years

A Death from Any Cause (Primary Outcome)

Progressive divergence in the curve for 100-
90 Hazard ratio, 0.84 (95% CI, 0.73-0.97)

mortality : 66% in the OMT group vs g | 002 bylogirank test

70+
60 - I

50— L CABG
40

30+
20+
104 ="

Medical therapy
58.9% in the CABG group (p 0.02) ~

—_

Event Rate (%4)
1

High mortality rate in both groups

0 T T T T T T 1 T T T 1
0 1 2 3 4 5 6 7 g 9 10 11

Years since Randomization

MNo. at Risk
Medical therapy 602 532 487 435 404 357 315 274 2483 164 82 137
CABG 610 532 487 460 432 392 35 312 286 205 103 42

Velazquez EJ et al N Engl J Med 2016;374:1511-20



B Death from Cardiovascular Causes

100~ Progressive divergence in the curve for
90 Hazard ratio, 0.79 (95% Cl, 0.66-0.93)
go 70006 by logerank test cardiovascular mortality : 49.3% in OMT group vs
- 70 .
0]
% 0. Medical therapy 40.5% in CABG group (p 0.006)
S so-
E 404 CABG
D 304
20+
104
ﬂ T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11
Years since Randomization
Mo. at Risk
Medical therapy 602 532 487 435 404 357 315 274 248 1e4 382 137 " e
CABG €10 532 437 460 432 392 356 312 286 205 103 42 C Death from Any Cause or Cardiovascular Hospitalization
100+
904 Hazard ratio, 0.72 (95% Cl, 0.64-0.82) Medical therapy
P<0.001 by log-rank test
20
— 704 CABG
ﬁ' 60
o
S so-
E 40
NNT 14 to prevent one death & 30
20
104
0 I I T I I I I T I 1
0 1 2 3 4 5 & 7 i 9 10
Years since Randomization
Mo. at Risk
Medical therapy 602 385 314 259 219 185 152 123 98 57 19
CABG 610 431 376 334 293 259 213 184 1lec 106 43

Velazquez EJ et al N Engl J Med 2016;374:1511-20



STICH Extension Study (10 years results): still
myocardial viability does not predict benefit from
revascularization on mortality

B Death from Any Cause, According to Myocardial Viability Status

100+ Without Viable Myscardium 100+ With Viable Myescardium
Ll GO+
B0+ B0
E 0 ia
B
F 604  Medical therapy alone G0+
“ [N=&; 40 deaths)
50 50
& Medical therapy alone
E 40 CABG plus medical therapy 40+ (=243 15T d-zutl':]
g [N=54; 3B deaths) : T
g0 30+ CABG plus medical therapy
[M=Zd4; 144 deaths)
20 20
10 104
il T T T T 1 o] T T T 1
o 1 2 i1 4 F3 & T 8B 90 10 o 1 2 3 4 5 6 7 & 85 1D
Years since Randormization Years since Randomization
Mo. 2t Rigk
Medical therapy alone B0 51 44 3B 35 P9 24 2F 21 14 1L 243 21% 306 179 169 135 137 117 106 79 48
CABG plus medical therapy 54 48 41 41 37 31 25 23 22 17 11 244 213 X3 193 179 l&l 146 1238 116 04 52

C Interaction betwesn Treatment Assignment and Myocardial viability Status
Mo.of Mo.of Medesl Therapy CABG plus P Walue far
Suibgroup Patierits Deaths Alone Medcal Theragy Adjusted Hazard Ratio (95%: CI) | iberaction
10y Kaplan—Aeer
Incidence (34)
Without viable myocardivm 114 75 67.2 Ti3 Powe 0.31 (0.50-1.31)
With viable myccardium 437 313 658 59.6 —a— 0.70 (0.56-0.E8)

]
025 0.30 Lo0 .00

CABG plus Medical Therapy
Medical Therapy Better Alone Better




STICH viability, [imitations

Only about one-half of eligible patients from the main trial
Optional viability testing performed at clinician’s discretion

Significant differences in baseline characteristics between
those with versus those without viability testing

Small sample size of the group with nonviable myocardium
(114 of 601)

Use of not gold standard technique for viability assessment
(SPECT or stress echo instead of FDG-PET or CMR)

Binary classification of viability with controversial thresholds for
extent and uptake



Threshold for myocardial viability assessment
Transmurlity of infarction b cadiac magneti; resonance b y C M R

O

Without infarction

Transmural myocardial
Infarction:
>50% wall thickness




Segmental wall thickening (%)

MRI Predicts Wall Motion Improvement
with CTO Revascularization

Transmural extent of infarction

Kirschbaum Am J Cardiol 2008;101:179 =185

P=ns
OEDWT at Baseline I 1
P<0.001 2 o P=ns P<0.05
r 1 05 months after revacsularisation . , |
P<0.05 O3 years after revascularisation
|
1 P<0.001 P<0.05
' ' P<0.05
: ' P<0.05
P=ns I 1
P=ns
P=nsr—
| |
<25% 25-75% >75% Remote



CMR Guidance for Recanalization of

Coronary Chronic Total Occlusion

Cromsark

Chiara Bucciarelli-Duecci, MD, PxD,*"* Dominique Auger, MD, PuD,? Carlo Di Mario, MD, PxD,”* Didier Locca, MD,*
Joanna Petryka, MD,* Rory O°Hanlon, MD,” Agata Grasso, MD,* Christine Wright, RN,” Karen Symmonds, RT,?

Ricardo Wage, RT,? Eleni Asimacopoulos, MB, CuB,? Francesca Del Furia, MD,” Jonathan C. Lyne, MD,*“
Peter D. Gatehouse, PuD,*" Kim M. Fox, MD,™? Dudley J. Pennell, MD*"

50 -

p<0.0001

40

Global LV function post CTO Recanalisation

mil
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150

130

110
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EDV

JACC Imaging 2010

70

60 -

50 -

p<0.001

40

ESV

O Pre PCI
M Post PCI




What is new in the 2019 Guidelines?
New recommendations (1)

ICIass Class [ Class Class
I lla b [

Invasive coronary angiography
with availability of invasive
functional evaluation for
confirmation of CAD diagnosis
in patients with uncertain
diagnosis on non-invasive
testing.

Coronary CTA as an alternative
to invasive angiography if
another non-invasive test is
equivocal or non-diagnostic.




% Presented by Gotberg &
SWEDEHEART Investigators

Change
from
treatment
plan
before
randomiz
ation to
actual
treatment

after | | | | | |
|FR/FFR Overall OMT PCIl 1v PCIl 2v PCI 3v CABG

Reclassified

[Mves
| |No

Percent

74%

22%




%
20

15

10

FAME 1: One Year Outcomes

1,005 patients with multivessel CAD randomized to FFR-guided vs angiography-guided PCI

Death

B Angio-Guided B FFR-Guided

~30% 4
18.3

MI Repeat |Death/Ml
Revasc 0=0.04

MACE
pP=0.02

Tonino, et al. New Engl J Med 2009;360:213-24.



IFR = Instantaneous wave-free ratio

A resting index of stenosis severity that does not need adenosine

Definition:
Instantaneous pressure
ratio, across a stenosis

- during the wave-free
period, when resistance
is naturally constant and
“minimised in the cardiac |
cycle '

120+

Wave-free period
< >

Pressure (mm Hg)

:\/\/Pa

oL Pd

0 100 200 300 400 500 600 700 800 900
_____________________________________________________

Time (ms)

Sen S, ..., Davies J: J Am Coll Cardiol 2012;59:1392-402



Combined results of iFR-

Swedeheart and Define-Flair
HR=1.03 95% CI: (0.81, 1.31) p=0.81

0.10
|

4486 Patients IFR 6.47%
FFR 6.41%

Proportion with MACE
0.05

0.00
|

0 1 2 3 4 5 6 7 8 9 10 11 12
Months since randomisation

MACE similar and low at 1 year after iFR- and FFR-
based revascularization decision-making



Role of invasive functional assessment:
IFR Co-registration

Mapping of L - B iFR Distal:
pressure drops - 7 imate:
onto the angiogram 3
to better assess
diffuse disease
Precise lesion
severity, location
and length
assessment

No need for
motorised pullback

@0.01 AiFR ® Show measured points




2019 ESC Guidelines for the diagnosis and
management of chronic coronary syndromes

Angiea symptoms

+ Disncter stoncss

0%

Large area o FAL S0 80 or R
<0 8Y in major of wchaonin 9029 n mejor
vesse (0N LY vessel

« LVEF S35X dee o IVEF S)5% e
o CAD 10 CAD

| |

Consider revasculasization an top of medical tharapy

DESC 2019



Conclusion
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