Int J Heart Fail. 2020 Jul;2(3):185-186
https://doi.org/10.36628/ijhf.2020.0022
PISSN 2636-154X-eISSN 2636-1558

International Journal of
Heart Failure

Editorial

‘ ") Check for updates ‘

Received: Jun 23, 2020
Revised: Jul 20, 2020
Accepted: Jul 20, 2020

Correspondence to

Darae Kim, MD, PhD

Division of Cardiology, Department of
Medicine, Heart Vascular Stroke Institute,
Samsung Medical Center, Sungkyunkwan
University School of Medicine, 81, Irwon-ro,
Gangnam-gu, Seoul 06351, Korea.

E-mail: daraekyrie@gmail.com

Copyright © 2020. Korean Society of Heart
Failure

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted noncommercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs
Darae Kim
https://orcid.org/0000-0003-3284-0904

Conflict of Interest
The authors have no financial conflicts of
interest.

Author Cotributions
Conceptualization: Kim D, Choi JO, Jeon ES;
Writing - original draft: Kim D.

https://e-heartfailure.org

Looking into a Whole Picture:
Ventricular Vascular Coupling-Refining
Cardiovascular Risk Stratification in
Patients with Obstructive Sleep Apnea
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» See the article “Reduced Coronary Flow Reserve Is Associated with Impaired Ventricular-vascular
Interaction in Patients with Obstructive Sleep Apnea” in volume 2 on page 195.

Previous article by Chung et al.” described correlation between decreased coronary flow
reserve (CFR) and impaired ventricular vascular coupling in patients with obstructive sleep
apnea (OSA). Among many cardiovascular disease, many epidemiological and retrospective
studies suggested that OSA contribute to development and progression of heart failure (HF).
From HF perspectives, association between coronary flow reserve and impaired ventricular
coupling index supports role of microvascular dysfunction in OSA patients provides
mechanism insight of development of HF.

From the previous article,” OSA patients with reduced CFR group showed similar systolic
and diastolic function to those with normal CFR. Only difference was a decreased Ees

(left ventricular end systolic elastance) value, which resulted in higher ventricular vascular
coupling index (VVI). It is interesting that Ees showed significant difference while global
longitudinal strain parameters of left ventricle and left atrium, which are thought to be very
sensitive parameters to characterize cardiac dysfunction, failed to show difference between
normal and decreased CFR group. This may suggest that since OSA affects not only heart
but also vascular function, ventricular vascular coupling index may be the earliest parameter
to describe pathologic changes of cardiovascular system.? A concept of ventricular vascular
coupling encompasses a whole cardiovascular system including heart, aorta and peripheral
artery, under the principle of interdependence, which provides a “whole picture” of disease.
The association between CFR and Ees in previous study implicate possibility of refined risk
stratification in OSA patients.

Although cardiac catheterization provides more accurate measurement of ventricular vascular
coupling index than non-invasive methods, non-invasive assessments are more applicable for
daily practice and assessment for patients with risk factors. In previous article by Chung et al.V
End systolic pressure/stroke volume (Ea)/end systolic pressure/end systolic volume (Ees) was
used as a non-invasively measured parameter to assess ventricular vascular coupling. This is

the most commonly used parameter developed by Chen et al.,” however, limitations of this
single beat method should be considered. Ea/Ees does not account for left ventricular loading
sequence. Also, when derived by a simplified formula, Ea/Ees equals end systolic volume/stroke
volume, which is equal to 1/(EF-1). Therefore, Ea/Ees by a simplified formula may not convey
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substantial information beyond ejection fraction. Another limitation is that in condition with
increased arterial and ventricular stiffness, both Ea and Ees could be impaired but a ratio of Ea/
Ees would still remain in normal range. Due to such limitations, current consensus documents
from European Cardiology Society recommend a simultaneous measurement of arterial

and myocardial function parameters to assess disease process and treatment responses.?
With increasing needs to non-invasively and accurately assess ventricular vascular coupling,
novel parameters has been suggested, including time-resolved wall stress curve? (using
non-invasively measured central pressure waveform and time-resolved left ventricular
geometric information from echocardiography or cardiac magnetic resonance imaging) and
myocardial work index® derived from a new echocardiography software. Further studies using
new indices for ventricular vascular coupling may improve early detection of maladaptive
structural and function changes of heart in patients with OSA.

Accurate assessment of ventricular vascular coupling could provide a new therapeutic
target in OSA and ventricular vascular coupling guided treatment may ultimately improve
prognosis of OSA by refining risk stratification to prevent possible cardiovascular events.
From therapeutic perspective, it would be very interesting to assess response to therapeutic
intervention such as a continuous positive airway pressure therapy, by assessing serial
changes of ventricular vascular coupling index. Previous study by Chung et al.) suggests
needs for more mechanistic assessment cardiovascular system in patients with OSA.
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