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EDITORIAL COMMENT

Time to Revisit Left Ventricular

Wall Stress as a Tool for
Heart Failure Prediction?

Chittur A. Sivaram, MD

eart failure (HF) continues to be a common

cardiac problem in the elderly." With the
increased life expectancy of our popula-

tion, the prevalence of HF burden is certainly ex-
pected to burgeon. Irrespective of left ventricular
(LV) ejection fraction, HF carries significant
morbidity and mortality and risk for hospitalization.
Transthoracic echocardiography (TTE) is a widely
available test for evaluation of patients with sus-
pected or established HF. In addition to estimation
of LV ejection fraction, several additional findings
from TTE can inform the clinician about adverse
long-term prognosis. Left atrial volume index, indica-
tors of advanced diastolic dysfunction, elevated right
and left-sided filling pressures, elevated right ven-
tricular systolic pressure, and regurgitation of mitral
and tricuspid valves have all been shown to be associ-
ated with poorer outcomes in patients with HF. These
findings from TTE are frequently used by clinicians
caring for HF patients for initiation of various thera-
pies (drug and/or device) as well as prognostication.
According to the Laplace law, ventricular wall
thickness increases in response to elevated pressures
and/or chamber dimensions as an adaptive mecha-
nism to decrease wall tension.” While the most ac-
curate measurement of wall stress requires invasive
hemodynamics, LV systolic and diastolic wall stress
(LVEDWS and LVESWS) by echocardiographic deri-
vation is feasible and correlates well with invasively
derived measurements.? Despite its relatively easy
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availability, LV wall stress is not clinically tracked or
used widely for patient management in HF by most
institutions. Consequently, LVEDWS and LVESWS are
also not used as prognostic markers for future
development of HF by clinicians.

In this issue of JACC: Advances, White et al*
describe their findings from a retrospective analysis
of 4,601 patients from the Atherosclerosis Risk in
Community (ARIC) database. This cohort was a com-
munity dwelling elderly group of patients (median
age 75 years, 58% women, and 18% self-identifying as
Black) who underwent detailed TTE and were fol-
lowed sequentially. The median follow-up duration
of the study group was 4.6 years. All TTEs were
analyzed by a core lab. HF hospitalization and HF
mortality were tracked through review of hospitali-
zations, death certificates, and phone calls. All clin-
ical events were adjudicated by a special committee.
The authors found that LVEDWS was significantly
correlated with development of HF and HF-related
events over the study period.

The authors of this study need to be congratulated
for looking at the carefully collected data from the
ARIC study of community-dwelling individuals.
Missing data elements were very few, which
strengthens this study. Both the clinical outcomes
adjudication and analysis of TTE findings by a core
echocardiography lab were additional positive fea-
tures of the study. Regarding the weakness of the
study, the authors correctly point out that their use of
Doppler parameters instead of direct LV end-diastolic
pressure measurements could lead to errors in both
LVEDWS and LVESWS estimations. While the easily
obtained ratio of mitral inflow “E” velocity and the
mitral annular “e” velocity can serve as a surrogate
for LV end-diastolic pressure, there is still debate
about the accuracy of this method even when
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obtained during sinus rhythm. While all clinical
events were adjudicated, the diagnosis of HF in
medical records is not always supported by data, and
it is possible that there was some degree of over-
estimation of HF events during the follow-up.

This paper raises the very valid possibility
regarding the value of LVEDWS in the prognostication
and risk assessment for future development of HF in
community-dwelling elderly individuals without
overt clinical symptoms from ischemic heart disease.
Additional questions regarding the mechanism by
which increased LV wall thickness contributes to this
risk deserve further exploration. In this age group,
the possibilities of an infiltrative process such as
amyloidosis, myocardial scarring related to ischemic
heart disease, or atrial scarring are relevant. Multi-
modality imaging can provide answers to these
questions. Finally, earlier detection of risk for future
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development of HF will be a worthwhile pursuit if
appropriate therapies instituted early could slow
disease progression. Thus, we are left with a few
unanswered questions but many possibilities for
meaningful next steps regarding future research av-
enues in this field.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

The author has reported that they have no relationships relevant to
the contents of this paper to disclose.

ADDRESS FOR CORRESPONDENCE: Dr Chittur A.
Sivaram, Cardiovascular Section, University of Okla-
homa Health Sciences Center, 800 Stanton L. Young
Boulevard, Suite 5400, Oklahoma City, Oklahoma
73104, USA. E-mail: chittur-sivaram@ouhsc.edu.

REFERENCES

1. Bozkurt B, Ahmad T, Alexander KM, et al.
Heart failure epidemiology and outcome sta-
tistics: a report of the Heart Failure Society
of America. J Card Fail. 2023;29(10):1412-
1451.

2. Tsuda T. Clinical assessment of ventricular wall
stress in understanding compensatory hypertro-
phic response and maladaptive ventricular

remodeling. J Cardiovasc Dev Dis. 2021;8(10):122.
https://doi.org/10.3390/jcdd8100122

3. Douglas PS, Reicher N, Plappert T,
Muhammad A, St. John Sutton MG. Comparison of
echocardiography methods for assessment of left
ventricular shortening and wall stress. J Am Coll
Cardiol. 1987;9(4):945-951. https://doi.org/10.
1016/50735-1097(87)80253-X

4. White A, Dixon DD, Agrawal V, et al. Left ven-
tricular wall stress and incident heart failure in
elderly community dwelling individuals. JACC Adv.
2024;3:101262.

KEY WORDS ARIC study, echocardiography,
heart failure, LV wall stress


mailto:chittur-sivaram@ouhsc.edu
http://refhub.elsevier.com/S2772-963X(24)00491-5/sref1
http://refhub.elsevier.com/S2772-963X(24)00491-5/sref1
http://refhub.elsevier.com/S2772-963X(24)00491-5/sref1
http://refhub.elsevier.com/S2772-963X(24)00491-5/sref1
http://refhub.elsevier.com/S2772-963X(24)00491-5/sref1
https://doi.org/10.3390/jcdd8100122
https://doi.org/10.1016/S0735-1097(87)80253-X
https://doi.org/10.1016/S0735-1097(87)80253-X
http://refhub.elsevier.com/S2772-963X(24)00491-5/sref4
http://refhub.elsevier.com/S2772-963X(24)00491-5/sref4
http://refhub.elsevier.com/S2772-963X(24)00491-5/sref4
http://refhub.elsevier.com/S2772-963X(24)00491-5/sref4

	Time to Revisit Left Ventricular Wall Stress as a Tool for Heart Failure Prediction?
	Funding Support and Author Disclosures
	References


