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

2021

2021 ESC Guidelines on cardiac pacing and
cardiac resynchronization therapy
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5}] 2021 ESC Guidelines for the diagnosis and @HFS Q
! treatment of acute and chronic heart failure

Diagnostic algorithm for heart failure

I
E S C.' Heart failure confirmed

Define heart failure phenotype
HF was phenotyped based on LVEF R N EEaIN

WaW J: s
FEST
_ ‘ —
<40%  41-49%  250% I
| (HFeER) | (HFmeEF)  (HFpEF)

Moreover device therapy was mentioned
in HFrEF management

\ === _I: = —
Heart failure unlikely D:g\“;:‘ﬂi:?:;ﬂ:gd
Consider other diagnoses @ E S C
- @Fsc—

McDonagh TA, et al. European Heart Journal 2021;00:1-128
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The 3th Management of HFrEF
Cardiome!

‘To reduce mortality - for all patients
ACEJARNI Cvra Y soiri

To reduce HF hospitalization/mortality - for selected patients

Volume overload

I I I S I D D B e e .
( SR with LBBB = 150 ms SR with LBBB 130—149 ms or non LBBB= 150 ms

. kD)
I Ischaemic aetiology Non-ischaemic aetiology

\  GEEECIEED icD ) J

Atrial fibrillation Atrial fibrillation Coronary artery disease Iron deficiency

Management of atrial fibrillation in patients with HFrEF

&

?
T e e )
!
\ instability
I S
— o
Rate control
ECV Beta-blockers
(Class ) (Class lla)
OR
I Digoxin/digitoxin
( aﬂ MM . M,H— (Class lla)
OR

Amiodarone i.v.
(Class lla)

In AF: I
symptomatic o o

[ Anicosguiaion  JIE-ST T

In sinus rhythm:
@G TEE MV Repair _ LBBB

- QRS duration
- Ischaemic etiology

Aortic stenosis Mitral regurgitation
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Rhythm control Rhythm control
PV ablation PV ablation
(Class lla) (Class lla)
OR OR
Amiodarone Amiodarone
(Class lIb) | (Class lib)
' Or
f ECV
- , (Class IIb)
~ Ratecontrol
I AVN ablation I 1

(Class IIb) J_G—‘ T .
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w2021 ESC Guidelines on cardiac pacing and
cardiac resynchronization therapy

Selected Indications:

® Bradycardia and Conduction System Disease
O  Sinus node dysfunction
O  Atrioventricular block

o Bundle branch.block CRT indication:
® Cardiac Resynchronization « Wide QRS /LBBB
o CRTin sinus » Anticipated high pacing burden (> 20/ 30 / 40%)
o0 CRTinAF
o  Pacing with reduced ejection fraction
o Upgrade to CRT
O  Adding ICD to CRT
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5I CARD
e O | pacil ode in si | il d atri ntricular block
mpo n; n sinus e - ri r i }
;,’(: ptimal pacing mode in sinus zedysfun jon and atrio-ventricular blocl D " T i i o pe and BBB
v A4 1
SND AV block v
I n Bifascicular block
. Persistentor Persistent or v
{ paroxysmal l paroxysmal ——
—_— Y — <
Persistent Paroxysmal Persistent Paroxysmal !
[ ®
2/ —
Chronctropic Elderly and frail patients
incompetence? at risk of traumatic e
recurrrences
1 no SND‘ 'AF N———
" ®
T 7 1 ] ! ®
BT Snusehyhmd "
Default DDDR DDD DDDR) | oo DDD VIR DDD +AVM ﬁw —
option +AVM AVM 4 AVM il AF: VW1 + <
rate hysteresis
No diagnosis || Diagnosis
Any reason Single Single chii;tr _—
to avoid 2 chamber chamber AAI(RY: VVI(R)* YDbD VDD Y —
leads® AAIR AAl WWIRY
No diagnosis Diagnosis
Significant VVI + rate VI + |
comorbidity R o hysteresis s rate hysteresis . l + v
In brady indication, ICD/CRT-D Clinical follow-up Adapted therapy Pacemaker implant
"

In BBB indication:

HF was not specifically mentioned
Low EF is indicator for defibrilator
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Management of atrio-ventricular junction ablation in patients with:

« Persistent AF unsuitable for atrial fibrillation ablation
OR
+ Permanent AF

Controlled heart rate

= = s

| I —

1 y
Y N
¥ k4
Candidate for CRT Candidate for AV] ablation

I }

CRT LVEF < 50%
ifQRS = 130 ms 1
(Class Ila) < ®
LVEF 40% < LVEF
< 40% LVEF < 50%
(HFrEF) (HFmrEF)

RV pacing
(Class lla)

l

Y

Indonesian Working Group
on Heart Failure
and Cardiometabolic Disease

&8,

AV-junctioned ablation for AF:

* CRT is the primary option

CRT / HBP has a stronger recommendation in reduced LVEF population

(Class Iib)

No AV) AV] ablation
ablation (Class Il2) 1) Al

(Class IIb)

:ﬁ—J
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What is Conduction-System Pacing?

HBP . Paced QRS

Desmukh P, et al - 2000
N Vijayaraman P, et al - 2015 morphology
: /I +

Il +/iso
1l iso/-

Al -

LBBP

\ ¢ : : :
Huang W, et al - 2017 r\ 55 ms 35 ms 25 ms Oms Potential - QRS interval

Desmukh P, et al, Circulation 2000
Vijayaraman P, et al. Pacing Clin Electrophsyiol 2015
Huang W, et al. Can J Cardiol 2017
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5| BiV-CRT LOT-CRT LOT-CRT
The 5 (RVP +CS) (LBBAP + BiVP) (LBBAP + CS)

Symposi
Cardiot

HOT-CRT HOT-CRT HOT-CRT
(HBP + BiVP) (HBP + RVP in RBBB) (HBP +CS)

Ny VAV

Glikson M, et al. Europace 2025
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I~ QRS 162 ms ‘ QRS 132 ms
o LVAT 90 ms LVAT 60 ms
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Left bundle branch block

= QRS 162 ms
. LVAT90 ms

n (JPEG)
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LBBB, QRSd 180ms | “iimmediate after CSP, QRSd 130ms.
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RVAP

Activation time (ms)
0 10 20 30 40 50 60 70 80 90

BiVP LVSP

100

HFS 6

HEART FALURE SOCHTY
; HNCAPORE

Q 0811-1900-8855 | & scientific_ihefcard@inahfcarmet.org | @ina.hf | ihefcard.com

Glikson M, et al. Europace 2025




5‘-”;%
IcaRD
The 5t i )
ok e g

m on Heart Failure

Does this translate into clinical
benefit for HF patients?
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resynchronization therapy in patients with heart - S
Cararometasali Diesse failure: A multicenter experience @

LVEF before and after CRT LVESD before and after CRT Freedom from HFH after CRT implantation
50 50 I |
- P<0,001* ped, 001_ P<0.001* P<0.001* 100% Overall survival after CRT implantation
0 8 20% Loie
s a6 80% %
30
0%
% 25 E 44 g % :
1 g T 70%
920 £ + 60%
15 “ £ 3 60%
s 50%1 p=0.78 £
10 2 s
40 £ g 50%1 p=068
S 40%
5 % g
[ 38 T 30% Swsts » 40%
csp BiVP — Pacing_Modality=BIve —
u Pre-CRT  w Post-CRT ® Pre-CRT  w Post-CRT 20% = Pacing_Modslity=CSP 30% = Pacing_Modality=BiVP
20% — Pacing_Modality=CSP
10%
MR severity before and after CRT RV dysfunction before and after CRT 10%
s L L u * L o
16 Pen.00L P=0.002 P=0.008 P=0.007 0 100 200 300 400 500 600 700 800 0%
14 i Time (days) 0 100 200 300 400 500 600 700 800
' 1 Number at risk Time (days)
12 §%° Number at risk
£ " g @ Pacing_Modality=BIVP 1109 76 50 44 35 31 26 21 19
i 06 £ m Pacing_Modality=BivP {109 92 75 71 66 63 59 56 47
g 08 @ pacing_Modality=CSP {113 98 66 42 29 24 21 16 13 ®
06 204 T B o B o e ® pacing_Modality=CSP{113 104 75 51 36 29 24 17 15
04 02 e days) 0 100 200 300 400 500 600 700 800
& . . . . . Time (days)
a2 Figure 4  Kaplan-Meier curves demonstrating comparison of time to first
0 ] heart failure hospitalization (HFH) between patients with CSP and BiVP. i i i

Figure 5 Kaplan-Meier curves demonstrating survival comparison

Abbreviations as in Figure 1. between patients with CSP and BiVP. Abbreviations as in Figure 1.
® Pre-CRT  m Post-CRT m Pre-CRT  m Post-CRT
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A QRS Duration A QRS Duration

sl ave csP BUP Mean Dt Weight
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Wangetal 20 1315 125 20 1366 129 * 5.10[ 1297,
Upadhyay ot al 1 346 382 24 R 23 - 260[ 059, 461 11.00 Guo i al 2 inz 128 ;- - - S— L
Vinther et al s 46 925 @ 7 - 300| 147. 747) e84 Listal 27 4218 108 54 B
Wangetal 2022) 20 494 132 20 485 94 - 2801 420, 1000 397 vorgeta,  10% 1228 fr2¢ 80
Puol-Lopez ot &t 3 392 139 B W1 139 - 210] 341,961 447 Wuetal 32 1108 119 54 ©sP BVP Maan Diff Weight
Guoetal 21 509 107 21 444 133 N 650( 080, 1380] 382 Chenetal. 49 10281 966 51 Siudy N Mean SD N Mean SD with 95% CI (%)
Uetal 27 43 87 54 3B 108 - 930| 499 1361 707 Liwstal, 27/ 113 184 85 HeP |
Wangetal 20200 10 4566 922 30 3935 1229 - 631 990,1352) ne9 Hua ot al 2112929 3145 20 Upadhyay etal. 16 348 362 24 32 235 n 260[ 059, 481 11.21
Testol Bul zu 68T, pu Wu et ol (HBP) 49 S49 M8 S4 465 W9 - 840 323 1357] 590 Ezedneetal. 50 1328 23.08 119 Vinther at al. 25 6 8 285 a3 7 ™ 300[ 147, 747) 737
Woetsl (LBBAP) 2 544 98 54 485 149 El 750 391, 11.89) 757 Heterogeneily. 1+ = 53,33, 1 = 7.09%, H s Wuatal 0 648 118 & 45 149 |-m 840 323, 1957) 644
Crenetal 49 491 1043 51 4362 N3 - s48( 121, 975 7.4 Testof6, = 6; O(8) = 36.43, p = 0.00 Kato stal o B7 67 § 202 108 | = 2as0[ 1147, 3359 231
— etm 8 W 88 a0 e 45015980, 089 au Swkaretal 20 405 514 18 3818 51 =] 23] 094, 558) 922
Vi 109 ‘614 10 SEILE - L9148, 1090, oM Oeral Ezzednestal. €9 454 108 119 427 128 - 270[ 075, 615 891
:"::. ; :’ 87 .8..M2.303 *=2RLNA.NM 20 - Taatofgrous iffarances: (1) = 0.2, p = Heterogeneity. 1° = 14,15, F = 79.92%, H: = 498 :0 so7| 141, 852)
fanetal ” { c NYHA Test of 8 = 8, Q{S) = 16.33, p=0.01 |
Exzedine etal m 4« LBBAP !
Overall csP BVP Mean Dift Weight Wang et al 20 484 132 20 465 a4 —I.— 200 -4.20, 1000] 445
Heterogeneity: ©* =578, ¥ = §! Sty N Mean SD N Mean SD with 95% CI ) I —— | Guo et al. 21 508 107 21 444 133 :- 650 080, 1380] 429
Test of 6 = 8; O(15) = 36.98. p Vinther ot ai. 25 18 425 19 6 - 0.10[ 038, 0.18] 1085 Lietal 27 443 87 54 35 105 | - 830[ 499, 1361 759
Testof 8=0:2=598,p=0.00 Wangelal (2022) 20 118 48 20 135 5 - OAT[ 048, 014] 1022 Wangetal. 10 4566 922 30 9935 1229 - 631] 090, 1352) 438
Puolopezelal. 35 16 1335 18 13 L] 000[ 061, 061 527 Wuetal 2 544 90 54 465 149 | 790[ 391, 11.88] 807
G etal 25 18 A% iE T 020[ 069, 029] 689 Chenetal. 49 491 1043 51 4382 1133 k3 548[ 121, 975] 766
Uetal o 15 s s 23 7 QB[ 110, 00 K0S Liustal. 27 471 83 35 431 1 L] 400 080, 880 691
| Wangetsl 2020 10 15 55 % 137 81 oAT[ am, 00q TN Hua et al 21 47 149 20 4426 1426 - 272 621, 1165 323
Wosts HBP) 4 12 S84 19 9 Q70[ 099, 041] 1080 Ezzedinestal. 50 414 12 119 427 128 - -1.30( 534, 274 789
Heterogeneity: 1% = 7.25, I = 50.94%, H? = 2.04 £ 3 496] 242, 750]
Wuelal(LBBAP) 32 13 554 15 9 0.80[ 094, -0.28] 951 Tout 4 m & O} = 15,28, p = 008 |
Luetal 27 16 635 22 8 080 096, -0.24] 9.18 ' |
Kato et al. 9 12 4 5 12 4 0.00[ 0.4, 0.44] 772 f— e a7a| 288, esg]
Sarkar of al 20 24 1318 28 9 020 092, 052] 419 |
Hua etal 21 172 75 20 194 BT 022( 072, 028) 675 Test of group difterances: Q(1) = 0.00, p = 1.00 |
Overall €038 055 020] !
Heterogensty: 1 = 0.05, I = 57.88%, H = 237 ,w'(,,z'u,;ﬂll, .
Test of 8, = 8: Q(11) = 26.66, p = 0.01 Favours BYP  Favours CSP
Tost of 0= 0: 2 = -4.26,p = 0.00

Gin J, et al. Heart Rhythm 2023




Conduction system pacing compared with biventricular pacing for

@
"‘HEF cardiac resynchronization therapy in patients with heart failure and mildl e
y _ therapy inp Lhearttallure ang mrcaly ilure HFS
reduced left ventricular ejection fraction: Results from International 3
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A . Eriematy Oteome of SCHEH (M Patisets) Heart Failure Hospitalization
™ csp w oy csP
T o —BVP A W —BVP
E g " N\
Patients with LVEF 36-50% undergoing Ventricular pacing £ ~ \:‘\\ g 7
N = 1363 g g . TR : ~kM::“~—~s_..._.~_..m_,__,._
Right Ventricular Pacing £ 2 3 -
N=137 g HR 0.64 (95% C1 0.43-0.94); p = 0.025 piiio -
&
HOT- or LOT-CRT 0 2 2 " s . - HR 0.64 (95% C10.47-0.86); p = 0.003
N=97 Time to Death or HFH
—csp 826 569 414 255 152 56 10 ! ’ !
- - —BVP 478 g4z "qge 70 48 2 5 Time to HEH {Year)
Ventricular Pacing <40% - — 826 653 457 274 154 46 9
N=124 —BVP 178 141 99 60 40 21 4
Study Population o ” —
B Primary Outcome of Death or
N =1004
£ “-, = All Cause Mortality
‘ ; 5 L "\*<> B (SN
" . N . " £ “ . e
Biventricular Pacing Conduction System Pacing A i e o ) ;\S/Z
N=178 N =826 T L £l
&° Y g i
£ S5l it a -
— £ 5. e
HBP LBBAP = — € R v RO
os - 3
N - 154 N = 672 HR 0.49 (95% C10.30-0.82); p = 0.006 § . 2 KB
o 2
: : : ‘ HR 0.88 (95% C1 0.59-1.32); p = 0.557
Time to Death or HFH os|
260 210 146 89 57 19 4 : ? : 0
—BVP 75 61 43 2 22 13 2 Time to Death (Year)
—CSP 826 610 427 259 146 51 11
—BVP 178 155 110 71 48 26 5
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The Sth Indonesian Randomized, Crossover Study. The ALTERNATIVE-AF trial.
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g A 7
A @ AHBP 8 ABVP
x “
N P=0.165
“WN \ ¥ 40 L3127
L \ 21.3+£12.7
HBP QRSd e N
107.6+12.5 ms 30 16.6i6.8 P=0.015
Patients achieved HBP and BVP —
with AVNA N=50
Randomization 1:1 to HBP/BVP
20 [

Baseline QRSd
99.5+14.3 ms

J\(N & 3.5+6.81
E 10 l -2.4%7.6
> _
<

BVP QRSd
35.7£16.6 ms )
e | b 0 —
f\ A\ 10
BVP for 9 months ’9\\@ Wt B -
N S
‘ -20 Phase 1 Phase 2
T
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| _caset | _case2 | cCase3 |
M M F

Sex
Age, years 71 57 78
Hypertension N Y N
Diabetes N N Y
E'Ch?m'c htea: tiseasg i W—— 3 MONTHS FOLLOW-UP
revious stroke 9000
eGFR 44 L oo Case 1 \
NYHA ]
7000
LVEF, % 38 6000 60% reduction
NT-pro BNP, pg/mL 8.305
AF type Permanent e
CHA2DS2-VASc score 5 b
3000
2000
156 Case2 »——_ 35%reduction S LR
Case 3 35% reduction

0
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LVEF <40%
HFrEF

Heart failure

CSP-SYNC. CSP vs. BIVP n =62
NCT06342492. CSP vs. surgical
epicardial LV lead n= 100
HIS-alt_2. CSP vs. BiVP n= 125

HIS alternative Il.
CSPvs. BiVP n=40
CONSYST-CRT.
CSP vs. BiV CRT n=130

PhysioSyne-HF
CSP vs. BiVP n=304

CSP-UPGRADE. CSP vs. BiVP n =66
O —

CONDUCT-AF. CSP+AVNA ws. BIVP+AVNA n = 82

HIS-CRT. CSP vs. BiVP n=120

LI B S

LIT-HF. CSP vs. OMT n= 120

PACE-FIB. CSP+AVNA vs. OMT n =334
RAFT-Preserved. CSP vs. BiVP vs. OMT n = 370

+
EARLY-RESYNC. LBBP vs. OMT n =60

LBBP Noninferior CRT. LBEP vs. BiVP n = 160

LEFT-BUNDLE-CRT Trial.
LBBAP vs. BiVP n=176

LBBAP-AFHF. LBBAP vs. BIVP n =60

LeCaRT. LBBAP vs. CRT n= 170

RAFT-P&A. CSP+AVNA vs. OMT n =600

NCT06342492.
~CRT. LU 26
T=H 1 BACESF!|
—

-] Light grey: soft endpoints
Dark grey: hard endpoints
Medium gray: soft and hard endpoints combination

BATTLE. LOT-CRT vs. BiVP, n= 86

Glikson M, et al. Europace 2025
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LBBB associated NICM
n=120

!

Cardiac Magnetic Resonance Imaging

{

| Scar Burden |

LIV S PR
(2= (o)) Madurai LBBP study

n=109 / n=11
LOT-ICD N -~ - N ~t_ -
n=4
Y
Group-| Group-ll
LBBP LBBP+ICD
n=105 n=11

v v v v

Complete Incomplete Complete Incomplete
Correction correction Correction correction
n=101 n=4 n=4 n=7
LOT-DDD-P LOT-CRT-P LOT-ICD LOT-CRT-D
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physiologic pacing for the avoidance and mitigation of S e
Cardlometabollc Disease ‘h eart failur e ®

Patients without
— indications for pacemaker
therapy who have HF
Patients with indicati . Aéatlrrgiea(?f CRT with BIV
for pacemaker therapy - surgel % LVEF s30% —» QRSd 2150 — NYHA class | —p pacing
=y (25,B.R)
Anticipated Substantial CRL"g‘:gaiV
fulurepCRT ventricular = AT [ Select . 2a.BR)
pacing » 20149 P v P c(eg, rusic
v v o
LV epicardial LV epicardial -
lead placement lead placement M g
r i — (2, BR) (25, C-£0) o 6 If effective
_~ Anticipated ., RV lead ith apsazgso —pall T — | > ORT camot
< substantial ™ minimization o S >
I “ ventricular B VE piifila— RVP ¥ L
. pacing ’/ (2a, B-R) HBP with LBBB
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Editorial Commentary M) Check for updates

Conduction system pacing as cardiac resynchronization therapy in
patients with heart failure with reduced ejection fraction: More optimism
than caution!

Pranav Mankad, MD, Kenneth A. Ellenbogen, MD

See related articles on page 874 and 881

(Heart Rhythm 2024,21:890-892) © 2024 Heart Rhythm Society. All rights reserved.

® Conduction system pacing (CSP) bring us back to the future

Technology was found in early 2000, but not until recently utilized effectively
® Not a CRT replacement, it enhanced resynchronization
® (Cheaper option than conventional CRT!)
® Provides physiological electrical activities that translate into clinical HF benefits
(LV function, LV dimension, MR, RV function, mortality, HFH)
® HRS/APHRS /LAHRS and EHRA recently accommodated wider pacing indications for HF patients using CSP
® Upcoming Heart Failure guidelines, undeniable?
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