OaHa 6one3Hb — ABa noAaxoaa



* OXXuaaembin spPekT * PeBacKynapusaymna He OKaXeT
peBacKkynApus3aynm Ha 3P PeKTa Ha COKpaTUMOCTb J1IK
COKpaTUMOCTb J1HK
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Failure to Improve Left Ventricular Function After

Coronary Revascularization for Ischemic Cardiomyopathy

Is Not Associated With Worse Outcome

Tlabib Samacy. MTY; John A. Plefteriades, MTY: Brian G. Abbott, M7, Jzonifer A Mattera
Crag A McPherson, MU Frane ) 'Th. Wackers, MD

Buchgromi—Ereoxaasuve wenulicauo of visble myccardu m xaiems wild scheme cadiomyopadiy >
imoortant because CABG can resul: m recovery of left veatneular (LV) functidn. However, the hypothesss
impeovemant of IV fusction sftar CARG it asmockied with poarar padient sutcoma 1€ nntscrad

Methecis and Resuls—nteame was conpan tients with ischemic |V dysfane tios (V11 <0 80 with
imprevement tn LVEF after CABG. Of 135 consecutive pansents, 128 195%) susvived CABG and 104 (77}
aué post-CABG LVEF assessment. Of these 104 panents, 68 (65%) kad 005 mcrease 1 LUVZF (grovp
(35¢0) hed oo uguificant charge, or =005 dsercese ia LVEF (growp B) compered vah pre CABC
suguficant diffcicaces cxsied 1 age. gonder, comorbiditics, bescline symproms, baschine LVEF, or ot
varables benweea grougs A aad B. Group A mereased IVET fom 02420.05 10 039=01 (P<0.005). 1
LVFF b not change s candy patipeaively 074 005 10 073 000 (P~NS) Pinkperalive anp
ag:na awed hean Zadure scores were sunular berween the 2 groups. Survival fice of cardiac death was suw
Froups (33% m Zrovp A and ¥47% (0 2roup B, #=N5) 3t 2 mean follow-up <f 52714 months

Concirsions—I ack of improverrent of glohal * VEF aftsr CARG < not associzied with poorsr atitcoms s
taat of patsnts wath smproved LVEF, presumably beeavie etfeerne revmcubinmation of mschorne myoc
withour unprovement :n venmicular fvacton, protects against future iofarcnon ad dedth. (€
1990:100:1208-1304.)

Effect of Left Ventricular Volume on Results of
Coronary Artery Bypass Grafting

Richard W. Kim, mp, Baran S. Ugurlu, mMp, Denis A. Tereb, mp,
Frans J. Th. Wackers, Mp, George Tellides, mp, ho, and John A. Elefteriades, mt

Selecrion criteria to determine which patients with
ischemic cardiomyopathy will benefit most from
coronary artery bypass grafting (CABG) are poorly
defined. It has been suggested that patients with both
ischemic cardiomyopathy and significant left ventric-
ular (LV) dilation have a poor outcome after surgical
revascularization and should undergo transplantation
instead. We retrospectively analyzed our series of
CABG patients with ischemic cardiomyopathy to de-
termine if preoperative LV dilation adversely im-
pacted surgical revascularization.

ume determination by preoperative equilibriun
dionuclide angiography constituted the study gr
During the same period, 1,797 isolated CA
were performed at our institution, of which
patients (12.9%) had a preoperative LV ejec
fraction =30%. One hundred eighty-five CZ
patients with ejection fractions =30% (79.7%)1
not assessed by equilibrium radionuclide angio
phy and were not included in this study. Five
tients who underwent associated procedures. !
as aneurysmectomy or mitral valve repair. in a
tion to CABG. were excluded from analysis. E

JADC Vol 12, Mo, 3
Movaraber 1 #9a5 5410-7

(£}

Coronary Artery Bypass Grafting in Severe Left Ventricular
Dysfunction: Excellent Survival With Improved Ejection Fraction

and Functional State

JOHN A, ELEFTERIADES, MD», GEORGE TOLIS, Jr., MS, EVELYN LEVI, BA,
L. KENDRICK MILLS. MD, FACC, BARRY L. ZARET. MD, FACC

MNew Haven, Connectiont

Objectives. The present stndy cvalusted our experience with
carumnry ortery bypass graffieg in patients with severe feft
vestrleulnr dysfunctin.

el Dusgable Sl onsdoons progaosis of sdvasced beh-
emie cordivmyopally, coronury aclery hyposs grafibeg s s
setfing remalng emivtraversiol bossmse of eoacerns svor operative
wisk il Lk of funetional o survival benefl,

Merhaits. We analyzed the duwin of ¥3 consecntive pathents
(69 men, 14 wormen, sged 42 to 83 years [mean $6.8]) with a teft
ventricular ejection fraction =30% whe underwent isolated cor-
onary aclery bypass grafting (withowt sncurysmectomy, valve
replacemunt or other epen bt procedures) performed by one
surgen during s &-year period. The gjection fractlan d

Reserits. Whe haspilal moriality vate was 5.4% (7 of B3). The
mariality rale was 3.3% (2 of 61) in those patients who did aet
reqaive slmission to o ipteasive care unlt immedistely before

tiow, Conadin Coeds dar Sockty anging class lm-
provesd postoperatively by 0.9 categorics and New York Hear
Associuiiom congestive hesrt fallure class by 1 category. Left
venitricelar ejection fraction {asseses posteperuthvly n 68 of 76
hospitil survivers) improved from J.6% preo 19 33.2%
postoperatively (3% increase) (p = 0001 At | and 3 e

respectively, ali-cause srvival was 87% and BU% and (rerdom
from cardlac death was 80.8% and 84.5%.,
Corclusions. In patients with coronary artery disease and

10% to 30% (mean 24.6%). Preoperatively, 49% of patienis had
anging, $2% bad congustive heart Dailure (17% with palmoacy
edema) and 30%

ndvanced 1} caromary artory hypass
grafting can be performed pelatively safely, 2) poad mediom-term
survival s atisined, 3) improvement in left vemtricular function

The mean number of grafls was 2.7/potient. The internal mam-
muwry ariery wes wsed in B2% of grafis (o Use belt anderbor

can be after bypuss grafing, 1) quality of
lifie is improved (as reflected by fmprovement in anginal and
congestive heort failure stotus), amd 5) the mternal mamnmary
artery enn sufely be used os @ conduif. The use of corensey artery
bypact grofiing is encournged for this gronp of pationts snd may
prowide 2 viable alter nutive Lo transplantation in selected pattents,

oF Am Coll Cardiof 1993:22:041 1-7)
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Nccneposanna STICH n STICHES 2002-2012rr

V ENGLAND JOURNAL of MEDICINE

’ ORIGINAL ARTICLE

Coronary-Artery Bypass Surgery in Patients
with Left Ventricular Dysfunction

Eric J. Velazquez, M.D., Kerry L. Lee, Ph.D., Marek A. Deja, M.D., Ph.D.,
Anil Jain, M.D., George Sopko, M.D., M.P.H., Andrey Marchenko, M.D., Ph.D
Imtiaz S. Ali, M.D., Gerald Pohost, M.D., Sinisa Gradinac, M.D., Ph.D.,
William T. Abraham, M.D., Michael Yii, M.S., F.R.C.S., F.RA.CS.,
Dorairaj Prabhakaran, M.D., D.M., Hanna Szwed, M.D., Paolo Ferrazzi, M.D.,
Mark C. Petrie, M.D., Christopher M. O'Connor, M.D.,

Pradit Panchavinnin, M.D., Lilin She, Ph.D., Robert O. Bonow, M.D
Gena Roush Rankin, M.P.H., R.D., Robert H. Jones, M.D.,

and Jean-Lucien Rouleau, M.D., for the STICH Investigators
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Xupypruueckoe neyeHme U6C n XCH y naumeHtos ¢ HuU3skon ®BJ1XK

UccnenosaHue STICHES(10-neTtHee HabnwaeHue)

A Death from Any Cause (Primary Qutcome)
100+
a0 Hazard ratio, 0.84 (95% Cl, 0.73-0.97)
P=0.02 by log-rank test
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CABG 610 532 487 460 432 392 356 312 286 205 103 42
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a0 Hazard ratio, 0.72 (95% Cl, 0.64—0.32)
P<0.001 by log-rank test
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ESC/EACTS GUIDELINES

@ E SC European Heart journal (2019) 40, 87-165

European Society doi10.1093/eurheartj/ehy394
of Cardiology

2018 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on myocardial revascularization of the European
Society of Cardiology (ESC) and European Association for
Cardio-Thoracic Surgery (EACTS)

Developed with the s| Recommendations on revascularizations in patients
Association for Percu With chronic heart failure and systolic left ventricular

dysfunction (ejection fraction <35%)
Authors/Task Force Memt

@ESC

ESC GUIDELINES

European Heart Journal (2021) 42, 35993726

European Society doi10.1093/eurheartj/ehabls8

of Cardiology

(Germany), Miguel Sousa-

(Sweden), Fernando Alfon
(UK), Robert A. Byrne (Ge
(Germany), Stuart J. Head
Adnan Kastrati (Germany
losef Niebauer (Austria). [

Recommendations Class® | Level®

In patients with severe LV systolic dysfunc-
tion and coronary artery disease suitable for
intervention, myocardial revascularization is

1p
recommended.®"%*°

CABG is recommended as the first revas-
cularization strategy choice in patients
with multivessel disease and acceptable

surgical risk68.81,248.255

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Fo
and chronic heart failure «

With the special contrib1
(HFA) of the ESC

Recommendations for myocardial revascularization in

patients with heart failure with reduced ejection

fraction

Recommendations

CABG should be considered as the first-choice
revascularization strategy, in patients suitable for
surgery, especially if they have diabetes and for
those with multivessel disease.”®'=%72885%0
Coronary revascularization should be considered
to relieve persistent symptoms of angina (or an
angina-equivalent) in patients with HFrEF, CCS,
and coronary anatomy suitable for revasculariza-
tion, despite OMT including anti-anginal drugs.

In LVAD candidates needing coronary revascula-
rization, CABG should be avoided, if possible.
Coronary revascularization may be considered
to improve outcomes in patients with HFrEF,
CCS, and coronary anatomy suitable for revas-
cularization, after careful evaluation of the indi-
vidual risk to benefit ratio, including coronary
anatomy (i.e. proximal stenosis >90% of large
vessels, stenosis of left main or proximal LAD),
comorbidities, life expectancy, and patient's
perspectives.

PCl may be considered as an alternative to
CABG, based on Heart Team evaluation, consid-
ering coronary anatomy, comorbidities, and sur-

gical risk.

Class®

Level®

€ ESC 2021




AnarHocTuKa xXmnsHecnocobHoro mmoKapaa

* JlonXKHa NpoBOAMUTCA Yy BCEX KAaHAMAATOB
Ha peBacKynapusaumnio ¢ HU3Koum PBJIK

Recommendations for non-invasive imaging in patients
with coronary artery disease and heart failure with
reduced ejection fraction

* Het eanHOro MHeHnA o meTtoge Bbl6O pPa Recommendations Class® | Level®

B AMarHOCTUKE }KU3HEecnocobHoro — —

MUOK3 p.ﬂ.a NDn—mvajswa stress imaging (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-

e T[] epeA AKLU n pelﬂlﬂ ouTUTenbHee MPT nary revascularization) before the decision
cepaua c ragoIMHMeEM, TaK KakK: on revascularization.””!

OTHOCUTENbHO He30nacHO, NO3BONAET HE

TO/IbKO Ka4veCTBEeH HO, HO U 2018 ESC/EACTS Guidelines on myocardial revascularization

KOJINYECTBEHHO OLLeHUTb
YMN3HEeCnoCOOHbIN MUOKaPA,




MpodunakTnka BHEe3aNHON CMepPTH Y NaumneHToB € HU3Kon ®BJ1IXK

@ ESC Eurmpean Heart joormal (202243, 974126 ESC GUIDELINES

Eurapesn SCfely frimpeiouor 10109 Ferheartyshactl
of Cardinlngy

s F Recommendation Table 24 — Recommendations for
2022 ESC Guidelines for the management of

. . k stratificatio udden cardiac death ntion,
patients with yentricular arrhythmias and the ::d :reatmont o';’ :ontrlcular arrhythmhspz:v c.hronlc
prevention of sudden cardiac death coronary artery disease

Developed by the task force for the management of patients with

ventricular arrhythmias and the prevention of sudden cardiac Recommendations Class® Level®
death of the European Society of Cardiclogy (ESC)

Risk stratification and primary prevention of SCD
In patients with syncope and previous STEMI, PES
is indicated when syncope remains unexplained
after non-invasive evaluation,'*¢***

ICD therapy is recommended in patients

with CAD, symptomatic heart failure (NYHA
class lI-lf), and LVEF <35% despite >3 months
of OMT 35435

ICD therapy should be considered in patients with
CAD, NYHA class |, and LVEF <30% despite >3
months of OMT***

ICD implantation should be considered in patients
with CAD, LVEF <40% despite >3 months of
OMT, and NSVT, if they are inducible for SMVT by
PES 55

" B

Recommendation Table 23 — Recommendations for
risk stratification and treatment of ventricular ar-
rhythmias early after myocardial infarction

Recommendations Class®  Level®

Risk stratification
Early (before discharge) assessment of LVEF is

recommended in all patients with acute ML*7% --
In patients with pre-discharge LVEF <40%,
re-evaluation of LVEF 6-12 weeks after Ml is
recommended to assess the potential need for

y 3 3 4 S68,571574
In patients with CAD, prophylactic treatment PEEDaTY. ¥ A0 kop
with AADs other than beta-blockers is not Treatment of VAs
recommended, 36578577 Catheter ablation should be considered in patients
with recurrent episodes of PYTNF triggered by a
Secondary prevention of SCD and treatment of VAs senilar PVC e a c
ICD implantation is recommended in patients or coronary revascularization in the subacute
without ongoing ischaemia with documented VF phase of ML*?
% m(om fia) ICDm 1ia) or haemodynamically not-tolerated VT occurring ICD, implantable cardioverter defibrillator; LVEF, ket ventriculr ejection fraction; M,
f ) ok later than 48 h after Ml.“"as‘ myocardial infarctionn PYVC, premature  ventricular  complex; PYT,  polymorphic
\ : ventrcular tach VA, ventricular arrhythemis VF, ular fibrillation,
@esc In patients with CAD and recurrent, symptomatic <R o R

SMVT, shocks SMVT despite i "Leved of evidence.
Figure 15 Algorithm for risk stratification and primary prevention of sudden cardiac death in patients with chronic coronary artery disease and reduced »or ICD for chwonic

ejection fraction. CAD, coronary artery disease; ICD, implantable cardioverter defibrillator; ILR, implantable loop recorder; LVEF, left ventricular ejection amiodarone therapy, catheter ablation is
fraction; Ml, myocardal infarction: N, No: NSVT, non-sustained ventnicular tachycardia NYHA, New York Heart Assodatior: PES, programmed electrical recommended in preference to escalating AAD
simulstion. SMVT, sustained monomorphic ventricular tachycardix Y, Yes *The 2018 ESC Guidelines for the diagnosis and management of syncope. ¢ P

© ESC 2022
£202 pdy 9z vo 1sanb Aq ££95299/2668/0V/E vioroney fuesyinaiuo:




MpodunnakTKka BHe3anHOM CMepPTU Yy NaumneHToB ¢ HU3Kkon PBJ/TK

@ ESC GUIDELINES i T : ‘
[ESCSOc |, European Hear Journal QO21) 42.35%9- 3726 g Recommendations for an implantable cardioverter-
ropean Soci o et . 2 & . . .
oConiciagy | o109 eurbearg/ehabé8 - defibrillator in patients with heart failure

2021 ESC Guidelines for the diagnosis and

treatment of acute and chronic heart failure ;  ESsEmRsy '
y AniCD s recnmmnded to reduce the rnisk of
Developed by the Task Force for the diagnosis and treatment of acute sudden death and all-cause mortality in patients
and chronic heart failure of the European Society of Cardiology (ESC) : i v i el freii i visevirl vt afebiyth
With the special contribution of the Heart Failure Association P mmcasng haemdynaiic sty and who
(HFA) of the ESC are expected to survivae for >1 year with good
: functional status, in the absence of reversible
causes or unless the ventricular archythmia has
occurred <48 h after a ML 1

An KCD is recommended to reduce the risk of
sudden death and all-cause maortality in patients
with symptomatic HF (MYHA class I—-1l} of an
tschaemic aetiology (unless they have had a Ml in
the prior 40 days—see below), and an LVEF

= 35% despite >3 months of OMT, provided
they are expacted to survive substantially longer
than 1 year with good functional status. 155

yina o dno JuspEIE | sdiL WO} papEojUMO]



@ E S C European Heart journal {2021) 00, 1-94

European Saciety doi10.1093/eurheartj/ehab36d
of Cardiotogy

ESC GUIDELINES

2021 ESC Guidelines on cardiac pacing and

cardiac resynchronization therapy

Developed by the Task Force on cardiac pacing and cardiac

resynchronization therapy of the European Society of Cardiology (ESC)

With the special contribution of the European Heart Rhythm

Association (EHRA)

Recommendation for patients with heart failure and
atrioventricular block

CRT rather than RV paring is recommended for
patients with HFrEF (<40%) regardiess of NYHA
class who have an indication for ventricular pac-
ing and high-degree AVB in order to reduce

miorbidity. This includes patients with
Ity pati
A JELI90096.368,313 330 157 355,361,363

QL I0N

AF = atral fibrillation; AVE = atrioventricudar blocks CRT = cardiac resynchroni-
ration therapy, HF = heart filere HFFEF = heart faflure with reduced ajection
fraction [<40%} according to the 2021 ESC HF Guidelines™ NYHA = New
Yark Heart Association; BV = right ventricular.

"Chass of recommendation,

*Level af eviderce

Re TR I

Recommendation for upgrade from right ventricular
pacing to cardiac resynchronization therapy

Patients who have recefved a canventional pace-
rmaker or an KO and who subsequenty develop
symptomatic HF with LVEF =35% despite OMT, i

and who have a significant® proportion of BV

pacing, should be considered for upgrade to
CRT 37/ 14R.165,190324 352

CRT = cardiat resynchronization therapy: HF = heart failures 1CD = rplantable
cardeoverter-dafibrillator LVEF = l=ft ventricular ejection fraction; OMT = opti-
maad medical therapy; BV = rght wentricular.

"Class of recommendation.

ELevel of evidence.

“A it of 20% RV pacing for considering ntervenitions for pacing-mduced HF is
supportad by olgervational data. Howeser, thers are no data to support that any
percentage ol RY pacing can be considersd 25 defining a true limit below which
AW pacing = safe and beyond which BV pacing is harmiful

Recommendations for cardiac resynchronization ther
apy in patients in sinus rhythm

CRT is recommended for symptomatic patients

with'HF in SR with LVEF <35% ORS duration

=150 ms, and LBEB RS morphology despite

OMT, in order to improve symptoms and reduce

morbidity and martaliny 7741354 - 261558

CRT should be considered for sympromatic
patients with HF in 3R with LVEF =35%, QRS
duration 130—14% ms, and LBBE QRS morphol-

ofy despite OMT, in order to improve symp-

toms and reduce I'i'lﬂ!'bil:ﬁ:tr and
ITIUAD 254 JE6 TEE 1B

CRT should be considered for symptomatic
patients with HF in 3R with LVEF =35%, QRS iy
duration =150 ms, and non-LBBE QRS morphol- Ma

oy despite OMT, in arder to improve symp-

s and red mrﬁtﬁtr_;?.llﬂﬁd—lﬂlﬂm

CRT may be cansidered for symptomatic
patients with HF in SR with LVEF <35%, QRS
duration 130 - 149 ms, and non-LBBB QRS mor-
phology despite OMT, in order to improve

surnaFrane and rechiirae rnaecbiciee 173 ITEIES




URA n CRT y naymeHToB c LVAD

* YV nauueHToB ¢ yxe uMiiaHTupoBaHHbIM CRT-D cyiiecTBy10T 2 TaKTUKH — C SKCIJIaHTAIUEH
JIEBOXKEIYI0YKOBOTO 3JIEKTPOJA U MPOJAOJDKEHUEM OMBEHTPUKYJISIPHOM CTUMYJISIIIAM.

* EcTh nanHble 00 OTCYTCTBUHU pa3HUIIbI B KOHEYHBIX TOYKAX (BBKMBAEMOCTh, TPAHCILIAHTAIIHS
cepiua, )ku3Heyrpoxaroniyue aputmun) y namueHToB ¢ CRT-D+LVAD u UK/+LVAD [1].

* B npyrom uccnegoanum y namueHToB ¢ LVAD u ﬂeBomeJ%z[quOBoﬁ CTUMYJISIIMEN HAOII01aIn
0o0Jiee BBICOKYIO YaCTOTy BO3HHKHOBeHMsI MOHOMOP(hHOH KT B paHHEM mocieonepalioOHHOM
nepuoje nocie umianranuu LVAD [2].

1. Continued versus Suspended Cardiac Resynchronization Therapy after Left Ventricular Assist Device Implantation. Henry Roukoz et al.
Scientific Reports volume 10, Article number: 2573 (2020)

2. Association between biventricular pacing and incidence of ventricular arrhythmias in the early post-operative period after left ventricular
g(s)szlgt device implantation. Andrew Chou MD et al. Journal of Cardiovascular Electrophysiology volume 33, Issue 5, Pages 1024-1031 May
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