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Betablocker Cardioprotection Myth

Beta-blocker Use U.S. Population

11% (2011-2012) TRU E BUT

1 10% (2021-2023) B

29.5%
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% of Age Group
»
8

Beneficial in HFrEF

°

Lower Blood Pressure Inferior to Other BP Medications

Age [years]

Less Angina

Rate Control in Atrial Fibrillation

Prolong Ventricular Filling Higher Filling Pressures

National Center for Health Statistics. National Health and Nutrition Examination Survey: 2011-2012, 20212023
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Betablocker Effects Randomized Betablocker Evidence
Benefit Comparatively Inferior or Neutral BENEFIT NEUTRAL COMPARATIVELY
INFERIOR
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Contemporary Evidence

Metoprolol for the Prevention of Acute
Exacerbations of COPD

tt, K. Brenner, R. Casaburi, C.E. Come,
tipoglu, E.S. Helgeson.

M.T. Dransfield, H. Voelker,
JAAD. Cooper, GJ. Criner, J.L
V.V. Jain, R. Kalhan, D. Kami

b

m, W.W. Stringer,
s, and .E. Connett

. 1

R.M. Reed, P.D. Scanlon, F.C. Sciurba, A. Sm
JAA. Weingarten, .M. Wells, E. Westfall, 5.C. Lazaru
for the BLOCK COPD Trial Group:

Stopped for futility and safety concerns

> Early intravenous then oral metoprolol in 45 852 patients
with acute myocardial infarction: randomised placebo-
controlled trial

commr

Summary
Background Despite previous randomised trials of early f-blocker therapy in the emergency treatment of myocardial
infarction (M), uncertainty has persisted about the value of adding it to current standard interventions (eg, aspirin
and ), and the balance of potential benefis and hazards is still unclear in high-risk patient

Lo 2005, 366:1622-22

More HF and cardiogenic shock

Effects of extended-release metoprolol succinate in patients 3 @ %,
undergoing non-cardiac surgery (POISE trial): a randomised

controlled trial

P05 Sudy oo

Summary

Background Trils of b lockers i patents undergoing non-cardis surgery have reporied conflcting resuls. This Lorccocs 5715547

trial, done in 190 hospitals in 23 countries, was designed to investigate the effects of nsisheionine

ran controlled
a1z 2008

More deaths

“ ORIGINAL ARTICLE |

Beta-Blockers after Myocardial Infarction
and Preserved Ejection Fraction

T. Yndigegn, B. Lindahl, K. Mars, ). Alfredsson, J. Benatar, L. Brandin, D. Erlinge,
O. Hallen, C. Held, P. Hjalmarsson, P. Johansson, P. Karlstrém, T. Kellerth,
T. Marandi, A. Ravn-Fischer, . Sundstrém, O. Ostlund, R. Hofmann, and
T. Jernberg, for the REDUCE-AMI Investigators*

No benefit

Lower Heart Rate »

Higher Filling Pressure

Betablockers

S Below Normal Heart Rate

Below Normal Heart Rates

Central 7 Wal . arpe
-y I e Atrial Higher Filling Pressures
{ 1\ e
\Pressure’ | Fibrillation .
X W\ \ Chronotropic Incompetence
[ \\\\ : A
| [ .
| W bR } Hrper T Dyspnea on Exertion
\ \ |
Reduced Exercise Capacity

\ | “‘
END- \\\\ ‘\Wan Strgss
DIASTOLE 0\, _#/gNpt

LVEDP#

/ILA Pressure

Meyer..LeWinter Circ HF 2019, Habel..Meyer IJCCRP 2023,

Weight Gain / Diabetes
Higher NT-proBNP levels

Betablocker “HFpEF in a pill”

LA Pressuret

Meyer..Lustgarten Europace 2023
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What Drives
HFpEF and AF ?

9
High Filling Pressures Drive AF and HFpEF
AGEING mid-life senescence
Filling B
N\
®
HEART Fl
ATRIAL FIBRIL
Khan..Meyer JACC HF 2023 Habel..Lustgarten.Meyer Heart Rhythm 2025
10
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High Filling Pressures Drive AF and HFpEF

AGEING mid-life senescence ACCELERATORS
LV Volume

./

Inactivity
Conduction Delay
Low Heart Rates

Filling Pressure

Diastolic Dysfunction

Hypertension
- Obesity
- Renal Disease
- Arterial Stiffness

Khan..Meyer JACC HF 2023 Habel..Lustgarten.Meyer Heart Rhythm 2025
11
AF/HFpEF Twindemic
Pieter Bruegel the Elder The Land of Cockaigne 1567 Habel..Lustgarten.Meyer Heart Rhythm 2025
12
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Going to the Dark Side of Heart Rate

DON’T GO THERE !

Pacing for HFpEF

Contradicting Experts & Guidelines
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Science Progresses one Funeral at a Time
Max Planck

Millennial Atenolol Admissions

e NEW
JOUR]

- (xmew
Hypertensive Hypertrophic Cardiomyopathy of the
Elderly

Bench Research

PARADIGM

Martin LeWinter
Peter Van Buren
Burton Sobel

Heart Rate & Calcium Handling

KARL

15
Cardiac Pacing Done Best ®
Heart Fail
Non-physiologic, ysiologic pacing
standard pacing Conduction System Pacing
Dual Chamber Bi-ventricular Left Bundle Area His Bundle Bachmann Bundle
Bachmann
f Bundle 'gast physiologic most physiologi
, 5 A ; af
- “‘-“ \ k Heart Failure &
~a (ﬁ] WY Atrial Fibrillation Improved
N Nl l{ ~
Mech;nica\ Dyssynchrony \} Mechanical Synchrony
Higher Filling Pressures Worse Lower Filling Pressures
Infeld.Habel..Lustgarten.Meyer 2024 Journal of Cardiac Failure
16

8 of 22



MHIF Cardiovascular Grand Rounds
September 15, 2025

Bench - Animal Model - Patients

Medicine
MEDICAL SCHOOL

+ UNIVERSITY OF MINNESOTA
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PACEMAKER SYSTEM

Normal Activation Sequence

4

Accelerated Pacing

17
Myocardial Stiffness
Patient Biopsies 22 - }
FTNORFORE SiE A *#
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Collagen Titin Total
dependent dependent
Zile..LeWinter Circulation 2015
18
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Normal Abundance of Immune Cells
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65y woman - Intracardiac Ultrasound

v frcaz |

»

21
[ ] [ ] + [ ]
In-vivo Translation of Augmented CaZ*-Handling
200 — HFpEF Baseline abbreviated diastole — more diastolic tone [Ca?*]
— HFpEF Calcium and Heart Rate T A less passive stiffness — lower filling pressure
:E? Lol systole  diastole ; —_——
E E HR I' HFpEF
§ 1004 ‘\ : Accelerated “/
. = v AP
S 5p —=F R /"/.. kY Normal
[Ca™] transients B - - ‘:‘
0 1 - T 1 =
0 50 100 150 »
volume [mL] VOLUME
22
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HEMODYNAMIC EFFECT

95 bpm

I

——

ol Mean LA pressure: 12.2

Sinus Rhythm ATRIAL PACING

125 bpm

1000 ms

ul

]

M

80

Elevated Resting Heart Rates
= Lower Filling Pressures

Accelerated Pacing in HFpEF
LVEDP 1715 mmHg = O+3 mmHg
Atrial Decongestion

Silverman..Lustgarten.Meyer JAHA 2020

23
REMODELING EFFECT
L PLASTICITY MODULATION
: - athletic remodeling -
1.5
Accelerated Pacing
B T LV Volume
2.0 1 LV Thickness
E
L
o Heart Rate = Dose
20 “rate-shape”
80 100 120 140 160 180 200
Heart Rate [bpm] Klein..Meyer AJP 2017
24
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Accelerated Pacing - REMODELING EFFECT

25
Normal Resting Heart Rates
1971-74 NHANES in 28,043 adults
60 - 100 bpm
mean 80 bpm
Gillum Public Health Rep 1992
26
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Allometric Scaling of Heart Rate

~6(50 bp;m
Heart Rate: Growth and Ageing

120
E
s
© 100
-
]
o
=
© 80
[¢}]
T NHANES 1999-2008
60 n = 35,302 healthy subjects
1 1 1
5 10 20 40 60 80
Age [years]

27
Heart Rate / Height Relationship
The Witherspoons
155cm (5’ 1”)
100
T 90 .
£ The Jordans Population Data
3 198 cm (6" 6")
S 80 60 - 100 bpm
'l':ﬂ 2.5% of adults HR £ 60 bpm
£ 70
Heart rate [bpm] = (Height [cm] x -0.37) + 135)
60
100 120 140 160
HEight [em]
Infeld..Meyer Heart RhythmO2 2021
28
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Mean Heart Rates in HFpEF

©
o

| NoRMAL

total adult population

©
o

Resting Heart Rate (bpm)
N
o

| | AR RE: Most HFpEF Patients Have
sl | 81| |s: B
60+ H w = ﬁ I
2l le||5||13]| |84 |§| Below Normal Heart Rates
zs| |58 [Sz| (22| |28 (22
50 — 1= = — — - = Less Betablocker More Room to Breathe
Mean(SD): 71£12 71£10 69£10 70#12 70:12 7112
Aiad..Meyer ESC HF 2025 Meyer EHJ 2024
29
L]
myPACE Algorithm
. . Conduction System Pacing
Safe and Efficacious Heart Rates
Across EF Spectrum
§100 Women §100 Men
g % E 90
£ g
% 70 % 70
= 50 &
20 % E,.ef.ﬁ,np,ffm [.,6/3 o8 REEY Eje:l?on F,fgion[i? 080 Left Bundle Area His Bundle Bachmann + His
EF change ® rate adjustment most physiologic
Infeld..Meyer Heart RhythmO2 2021 Infeld.Habel..Lustgarten.Meyer Heart RhythmO. 2024
30
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Bachmann Bundle Pacing

100 150 200
P-Wava Duration in Sinus Raylhm ims]

Heart Rhythm 2025 Lustgarten..Meyer

150 200
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unpublished
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ety and Feasibility of a Nocturnal Heart Rate
ion—Exploration of a Novel Treatment Concept

myPACE

Effects o a Higher Heart Rate an Qualiy of Lifesnd

Capacity in Patients With Left =
Ventricular Diastolic Dysfunction

Accelerated Pacing 70-so0pm Usual Care eobpm

B Usual Care [l myPACE

)
§ 5 p=0026
& ol oz
MLHFQ 5O et
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£
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:
2
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1 month 1 year
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7 130% 3,
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g 1o ‘ ¢ Pt
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g o
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3

= better 3 \ T"e
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Date: Sat, Jan 18, 2025 at 5:01 AM
Subject: Attn: Dr Markus Meyer — THANK YOU !!! The MyPACE algorythym has saved my life.

AF Burden

Usuai Care.

Infeld..Meyer JAMA Card 2023
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myPACE follow-up >3yr

Cardiac Plasticity Clinical Outcomes

A

crual of First or Recurrent Heart Failure and Atrial Fibrilation Events, Stroke, Myocardial Infarction or Death

1001 per-protocol analysis 1007 intention-to-treat analysis
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Wabhlberg..Meyer JAHA 2024 Infeld..Meyer JAMA Card 2025

33

CLIP-HFpEF

Cilostazol vs

Health Status NT-proBNP Pulmonary Artery Pressure

701 Placebo first
60 T Placebo Cilostazol
£ 100007 P<.01 20
& 504 [
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Aiad..Meyer ESC HF 2025
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Other Populations to Benefit

Non-obstructive
Hypertrophic Cardiomyopathy

7

baseline 3 months

60 %
O/'

KCCQ-12 [Score]
8
Activity Hours [22 METs]
o 2N w & oo oo

baseline 3 months

22
800 E 20
600 18

16
400 O\‘

1

1

T T
baseline 3 months

NT-proBNP [pg/mL]

N
S
8

VO2 max [mL/kg/min]

T T
baseline 3 months

Riaz..Weissler-Snir JACC 2024

Cardiac
Amyloidosis

Pacing Approach

1. Physiologic Pacing System %

2. Dual Rate Accelerated Pacing

myPACE*

24:00 600 12:00 18:00 24:00
noon midnight

Meyer..Roukoz JACC CR 2024

AF

ELEVATED RATE FLOOR
Lower Atrial Pressure
Prevents Pauses

Primary Prevention
Secondary Prevention

35

Other Populations to Benefit

AF

IRREGULOPATHY

Sarcoplasmatic Reticulum

New-Onset AF/AFL and

Subsequent Risk of HF Hospitalization or CV Death

25 4
I3
< 20
o
£
s 15+
£
» g 10 4 HR: 3.7; 95% Cl: 2.9-4.6; P < 0.001
]
k]
E
S 51
S
0 4
T T T T
0 1 2 3
Years
No Incident AF/AFL === Incident AF/AFL

modified from Pabon..Vaduganathan JACC 2025

36
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Pace-and-Ablate in AF

APAE-CRT non-permanent AF

accelerated comprehensive CSP

X0 regular calcium-cycling e S
cE ABL*CRT nopauses -
- 80k v z
Snf n=133 SR
S 60 irregular calcium-cycling s ‘
> - L]
2 sf DRUGS  witH pauses  °F MMMML_
=]
@ O Estimated at 4 yrs: ey “‘31‘\r v
oyl y e =
£+ HR=0.26, p=0.004 ™ML
2 IT + RRR=74%, ARR=27% Sl PN
g I« NNT=3.7 1
@ 0h 1 1 1 1

0 1 2 3 4

Years “Pace-and-Wait”
Brignole..Van Gelder EHJ 2021 Habel..Lustgarten JACC CR 2025
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Mitral/Tricuspid Valve Regurgitation

Accelerated

Low Heart Rate Pacing

Higher Heart Rates

4

Less Chordal Pull

4

Better Coaptation

Mitral
.. Regurgitation
AN

unpublished

38
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@ Pacemaker

PAST ACCRUING EVIDENCE
[ ® Q
J
\ HFrEF ety
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Dual Chamber g &B:;“g‘fn"d”.e Q 3 ATRIAL FIBRILLATION
& Rate Modulation

HFpEF e

39
Hemodynamic Booster + Rhythm Manager
. Ll . .o
+ FitBit + Plasticity Regulator
Relative Improvement in Health Status
Atrial Synchronization
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Conduction System Pacing for HFpEF

Il ReT

[ implant = RCT

. proof of concept myPACE+
nHCM
acce

myPACE | i@ PACE HFpEF

2020

REVAMP
ELEVATE

60 vs 75

unpublished
41
Medicine T
MEDICAL SCHOOL
B UNII;IEARSIT\;O;]‘WINNES?TA CONCI—USIONS ﬁ
HFpEF/AF Shared Myocardial Substrate
Personalized Accelerated Conduction System Pacing
Disease/Substrate Modifying Effects
Prevention and Treatment HFpEF/AF
FIRE-HFpEF ELEVATE-HFpEF
n=50 NCT06678841 n=500 NCT06678841
42
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