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A neurocardiologist’s EerSEective

» Organized as multiple feedback loops

» Ensures that the heart is working on a beat by
beat basis

» Responds in short and long time scales to
perturbations in cardiac function
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Rajendran et al. 2016










Sudden cardiac death triggered by an earthquake
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Top-down cardiac neural control & sudden cardiac death
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Human Heart

Vegh et al. 2016
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Top-down neural control & sudden cardiac death

Vegh et al. 2016
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Top-down cardiac neural control governs cardiac function
but underlies susceptibility to cardiac dysfunction and
electrical instability.







Bottom-up neurocardiac feedback
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Bottom-up neurocardiac feedback
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Bottom-up neurocardiac feedback - nociceptive afferents & cardioception
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Bottom-up neurocardiac feedback - nociceptive afferents & cardioception

Selective depletion of cardiac nociceptive afferent nerves limits the detrimental effects of cardiac
injury e.g. myocardial infarction (heart attack)
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Therageuticallz targeting the brain-heart axis
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herapeutically targeting the brain-heart axis

Randomized Controlled Trial > JAMA Cardiol. 2022 Apr 1;7(4):445-449.

doi: 10.1001/jamacardio.2021.6000.

Effect of Transcutaneous Magnetic Stimulation in
Patients With Ventricular Tachycardia Storm: A

Randomized Clinical Trial

Timothy M Markman ' 2, Naga Venkata K Pothineni !, Tarek Zghaib 1, Jeffrey Smietana 3,
Daniel McBride 4, Nigel A Amankwah ', Kristin A Linn ®, Ramanan Kumareswaran ',
Matthew Hyman ', Jeffrey Arkles ', Pasquale Santangeli 7, Robert D Schaller ?,

Gregory E Supple ', David S Frankel ', Rajat Deo ', David Lin !, Michael P Riley ',

Andrew E Epstein ' €, David J Callans ', Francis E Marchlinski ', Roy Hamilton 2 7,

Saman Nazarian !

Figure 1. CONSORT Diagram

30 Patients experienced VT storm and
met inclusion and exclusion criteria

l

26 Patients or surrogate decision makers
consented to randomization

_— T
26 Patients randomized, and clinical
team blinded to group
— -

!

14 Patients assigned to 60-min 12 Patients assigned to 60-min
session of TcMS that targeted session of sham stimulation
left stellate ganglion

| 72-h Telemetry monitoring by blinded adjudicators

TcMS indicates transcutaneous magnetic stimulation; VT, ventricular
tachycardia.
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Figure 2. Recurrent Ventricular Tachycardia (VT) After Randomization
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Top-down cardiac neural control governs cardiac function,

but underlies susceptibility to cardiac dysfunction and
electrical instability.

Bottom-up neurocardiac feedback is central to organ function

and the pathophysiology of progressive cardiac dysfunction
and heart failure.
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Cardioception - The brain-heart axis and emotions
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The brain-heart axis and emotions - Cardiocegtion
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Cardiogenic control of affective behavioural
state
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“We identified the posterior insular cortex as a potential mediator of bottom-up cardiac
interoceptive processing, and found that optogenetic inhibition of this brain region
attenuated the anxiety-like behavior that was induced by optical cardiac pacing.”
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Top-down cardiac neural control governs cardiac function but

underlies susceptibility to cardiac dysfunction and electrical
instability.

Bottom-up neurocardiac feedback is central to organ function

Gioaliss and the pathophysiology of progressive cardiac dysfunction
| and heart failure.

Stellate ganglion /  Stellate

ganglion

Cardiac interoceptive mechanisms influence brain-wide
circuits that govern affective states and behavior.
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Urgent Needs for Research in Brain-Body Science
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