
Peer-Review Record

Aging diastole - root cause for atrial fibrillation and heart failure with preserved

ejection fraction

J Cardiovasc Aging 2024;4:25. http://dx.doi.org/10.20517/jca.2024.22

by Markus Meyer, Julio Núñez, Parag Goyal, Daniel N. Silverman, Jop H. van Berlo, Valmiki

Maharaj

Received: 16 Sep 2024 | First Decision: 12 Nov 2024 | Revised: 22 Nov 2024 | Accepted:

13 Dec 2024 | Published: 24 Dec 2024

Academic Editors: Qizhu Tang

Reviewer 1: Anonymous

Reviewer 2: Anonymous

Reviewer 3: Anonymous

Round 1

Reviewer 1 Report

General comment:
I enjoyed to read this manuscript that is very inspiring. However, I have a few comments
that the authors may use to further improve their manuscript. Most important: The
abstract is meaningless. The conclusion of your work must be given here. A sentence like
‘ we discuss…’ is not attractive or informative.
Major points
1. Abstract needs some conclusions. It reads like a table of contents. However, a final
sentence about the current understanding of the role of ageing in diastolic failure is
required. Something must be concluded from all of the literature.
2. The discussion from line 203 – 210 is interesting. However, the authors focus strictly on
the term ‘wall thickness’ AT least to my opinion it would be necessary that it is not only the
mass of the heart muscle but also a structural remodeling including fibrosis and stiffness
that contributes to lower filling. This should be included in the discussion.
3. Line 241: I would prefer the term ‘optimal blood pressure’ instead of ‘normal blood
pressure’ as an increase in blood pressure during ageing is ‘normal’.
4. Line 351: I really enjoyed your critical discussion about research funding and progress.
However, to make your point clear you should name some studies in your mind where in
highly prestigious science journals proposed cures of rodents were NOT translated into
clinical practice. This is important as successful strategies that took their way into practice
used the same way.

http://dx.doi.org/10.20517/jca.2024.22


5. Line 362: Here you come with fibrosis in the relationship to ageing. Some more
information what this means is required (collagen 1, 3, MMP?). Frommy own experience
with rodents, hypertension and ageing induce a quite similar profile of fibrosis leading to
the suggestions that hypertension facilitates ageing processes. Your review reads a little bit
in this direction. In the next chapter considering hypophosphorylation you discuss
precisely proteins. In the same chapter I miss a link between ageing and
hypophosphorylation.
6. Line 456: Here the authors should explain why in endurance exercise reduced HR and
increased LVM lead NOT to lower exercise performance and does NOT lead to HFpEF.

Author Response

We appreciate the favorable views on our narrative review of the aging related changes in
diastolic function and appreciate the suggestions that helped to improve the manuscript.
We thank the reviewers for their time and commitment.

General comment:
I enjoyed to read this manuscript that is very inspiring. However, I have a few comments
that the authors may use to further improve their manuscript. Most important: The
abstract is meaningless. The conclusion of your work must be given here. A sentence like
‘ we discuss…’ is not attractive or informative.
We appreciate this generally favorable view and have modified the abstract.

Major points
1. Abstract needs some conclusions. It reads like a table of contents. However, a final
sentence about the current understanding of the role of ageing in diastolic failure is
required. Something must be concluded from all of the literature.
We partially agree and would like to point out that this is a review and not a research paper.
An abstracting content summary is not entirely inappropriate. Nevertheless, we have
rephrased most of the abstract that now reads as follows: “The age-related decline in
diastolic function can result in heart failure with a preserved ejection fraction (HFpEF) and
atrial fibrillation (AF), which are comorbid conditions that are increasingly prevalent and
have a high socioeconomic burden. In humans, diastolic dysfunction is the result of
structural and functional changes that increasingly impede diastolic filling after mid-life.
Comorbidities and pathomechanisms that lead to additional increases in cardiac filling
pressures accelerate the age-related deterioration in diastolic function. It is therefore that
targeting the accelerators of diastolic dysfunction holds the most promise in reducing the
risk for HFpEF and AF.”

2. The discussion from line 203 – 210 is interesting. However, the authors focus strictly on
the term ‘wall thickness’ AT least to my opinion it would be necessary that it is not only the
mass of the heart muscle but also a structural remodeling including fibrosis and stiffness
that contributes to lower filling. This should be included in the discussion.
We agree. However, fibrosis and stiffness were not quantified in the discussed cohorts. We
discuss fibrosis and stiffness later in the manuscript.



3. Line 241: I would prefer the term ‘optimal blood pressure’ instead of ‘normal blood
pressure’ as an increase in blood pressure during ageing is ‘normal’
Yes, hence the term “essential hypertension”. We have changed the wording to normal
blood pressure.

4. Line 351: I really enjoyed your critical discussion about research funding and progress.
However, to make your point clear you should name some studies in your mind where in
highly prestigious science journals proposed cures of rodents were NOT translated into
clinical practice. This is important as successful strategies that took their way into practice
used the same way.
Since essentially none of the rodent HF cures was translated we prefer to abstain from
pointing out investigators. For a taste of the large number of heart failure cures published
in leading journals please use the URL below (Nature publications with the search term
“novel treatment heart failure mouse”
https://www.nature.com/search?q=novel+treatment+heart+failure+mouse+model&journ
al=
5. Line 362: Here you come with fibrosis in the relationship to ageing. Some more
information what this means is required (collagen 1, 3, MMP?). Frommy own experience
with rodents, hypertension and ageing induce a quite similar profile of fibrosis leading to
the suggestions that hypertension facilitates ageing processes. Your review reads a little bit
in this direction. In the next chapter considering hypophosphorylation you discuss
precisely proteins. In the same chapter I miss a link between ageing and
hypophosphorylation.
We agree that there was an imbalance and now specifically mention collagen 1 and 3. The
ultimate consequence of adrenergic activation is PKA-dependent phosphorylation, which is
reduced. We open this chapter up with “Another theme in ageing and HFpEF is the
attenuated adrenergic response leading to protein hypophosphorylation”

6. Line 456: Here the authors should explain why in endurance exercise reduced HR and
increased LVM lead NOT to lower exercise performance and does NOT lead to HFpEF.
This is a very good point that in part explains why endurance athletes have more atrial
fibrillation and higher central blood pressures, to explain the propensity towards proximal
coronary calcifications. The unfavorable hemodynamic effects of low heart rates however
appear to be compensated by the athletic remodeling, i.e. larger LV cavity and compliance,
that help limit the rise in filling pressures at low rates. In our opinion, a discussion of this
topic, although very interesting, is somewhat outside the scope of this review.

Reviewer 2 Report

It was a pleasure to review your review article.
I think there are no problems with the main points.
I have noted the following points.
Thank you for your excellent review article.
Major Comments
None in particular.



1. If I had to make a comment, I think it would be good to delve into the content of L:328
‘Etiologic Distractors’ in more detail and make it more convincing.
Minor Comments
Some minor revisions.
1. L113: Can you give an example of abnormal diastolic function by echocardiography in a
sentence?
2. L119: Is there a reference for the following quote: ‘Increased filling pressures greater
than 15 mmHg at rest, or if necessary with exercise 119 or a fluid challenge are considered
diagnostic, if signs and symptoms of HFpEF are present.’
3. L205: Is there a reference for ‘When superimposed on the age-related structural
remodeling with a reduction in diastolic function this can result in more permanent
elevations in filling pressures, at rest and with exertion, reflective of heart failure.’?
4. L231: Please check the grammar for ‘This manifests first as inappropriate increases~’.
That's all.
It was an honour to be able to review such a wonderful review article.
I wish the author and co-authors all the best.

Author Response

Dear Author
It was a pleasure to review your review article.
I think there are no problems with the main points.
I have noted the following points.
Thank you for your excellent review article.
Major Comments
None in particular.
1. If I had to make a comment, I think it would be good to delve into the content of L:328
‘Etiologic Distractors’ in more detail and make it more convincing.
We appreciate this comment but prefer to keep it more generic.

Minor Comments
Some minor revisions.
1. L113: Can you give an example of abnormal diastolic function by echocardiography in a
sentence?
We would like to refer to the statement that provided examples suggestive of diastolic
dysfunction: “Suggestive findings on echocardiography are the presence of enlarged atria,
concentric ventricular remodeling, elevated pulmonary pressures and a reduction in the
tissue Doppler indices of relaxation”

2. L119: Is there a reference for the following quote: ‘Increased filling pressures greater
than 15 mmHg at rest, or if necessary with exercise 119 or a fluid challenge are considered
diagnostic, if signs and symptoms of HFpEF are present.’
We appreciate this suggestion and have added a citation



3. L205: Is there a reference for ‘When superimposed on the age-related structural
remodeling with a reduction in diastolic function this can result in more permanent
elevations in filling pressures, at rest and with exertion, reflective of heart failure.’?
Thank you. There is no specific reference but the statement summarizes established
findings.

4. L231: Please check the grammar for ‘This manifests first as inappropriate increases~’.
That's all.
We appreciate this suggestion and have changed the wording to: This often manifests first
an inappropriate rise in filling pressures with exertion or a volume challenge and is
followed by sustained filling pressure elevations that permanently increase the atrial load.

It was an honour to be able to review such a wonderful review article.
I wish the author and co-authors all the best.
This personal comment is much appreciated.

Reviewer 3 Report

The manuscript from Meyer et al. aims to review the different mechanisms underlying the
ageing-related heart dysfunction, especially HFpEF. The manuscript is well written and
includes recent references in the field. However, there are few topics missing in the
manuscript that might have an important role in this cardiac pathology:

1. It is well known that Klotho, a kidney-expressed anti-aging protein, decreases with age
and recently demonstrated to have important cardio-protective roles. Furthermore, Klotho
has been described to increase with exercise. As those are topics discussed in the present
manuscript, it would be good to discuss this protein in the ageing-induced HF.

2. Authors described the effect of changes in PKA in the section of hypo-phosphorylation as
one of the mechanisms ageing-related that alters cardiac function. Authors should include
in this section if changes in CaMKII phosphorylation related to ageing have been studied on
HF development, and provide some more details overall.

Author Response

The manuscript from Meyer et al. aims to review the different mechanisms underlying the
ageing-related heart dysfunction, especially HFpEF. The manuscript is well written and
includes recent references in the field. However, there are few topics missing in the
manuscript that might have an important role in this cardiac pathology:

1. It is well known that Klotho, a kidney-expressed anti-aging protein, decreases with age
and recently demonstrated to have important cardio-protective roles. Furthermore, Klotho
has been described to increase with exercise. As those are topics discussed in the present
manuscript, it would be good to discuss this protein in the ageing-induced HF.
Klotho plays a likely part in human cardiac aging. Yet, it’s role in human diastolic function is
not sufficiently defined to discuss it at the present time. In the myocardial transcriptome



obtained from patients with HFpEF and age-matched control patients Klotho is marginally
expressed.

2. Authors described the effect of changes in PKA in the section of hypo-phosphorylation as
one of the mechanisms ageing-related that alters cardiac function. Authors should include
in this section if changes in CaMKII phosphorylation related to ageing have been studied on
HF development, and provide some more details overall.
In the above mentioned transcriptome analysis we can appreciate a higher abundance of
CaMKII in HFpEF, as seen in many cardiomyopathy models. One may argue that this implies
an increase in CaMKII-dependent phosphorylation. However, to our knowledge, there are
no human hemodynamic or clinical correlates of diastolic function that could be confidently
attributed to a change in CaMKII, i.e. PLB phosphorylation should have a positive
lusiotropic effect, but that is not evident. Both detrimental and protective CaMKII effects
are conceivable.

Round 2

Reviewer 1 Report

The authors responded to my points. In some of their statements I do not follow their

argumentation. A political statement in a review article that high ranked animal

experiments did not lead to therapeutic options would need some citations. What are the

studies the authors think about. I guess, it is more a feeling than a review based statement.

YOu may not call it 'conclusion' but I guess that in the abstract of a review article one needs

to summarize the current understanding based on your literature research.

Reviewer 2 Report

I think it has been corrected accurately and there are no problems.

There are no points to be pointed out.

Reviewer 3 Report

Revisions adequate.


