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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (see an example) and are provided with free text boxes to elaborate 

on their assessment. These free text comments are reproduced below.   

This paper was submitted to the Heart but declined for publication following peer review. The authors 

addressed the reviewers’ comments and submitted the revised paper to BMJ Open. The paper was 

subsequently accepted for publication at BMJ Open.  
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Grimm, Richard; Lever, Harry; Jaber, Wael 

 

VERSION 1 - REVIEW 

REVIEWER Cooper, Robert 
Liverpool Heart and Chest Hospital, Cardiology 

REVIEW RETURNED 09-Aug-2012 

 

GENERAL COMMENTS Well designed retrospective study with thorough statistical analysis. I 
enjoyed reading this and will consider the results in planning further 
personal research in HCM. The authors may wish to proof read the 
article again as it suffers from some grammatical errors.  

 

REVIEWER Faber, Lothar 
Heart- and Diabetes Center NRW, Ruhr-University Bochum, 
Department for Cardiology 

REVIEW RETURNED 05-Sep-2012 

 

GENERAL COMMENTS Manuscript entitled: Relationship Between Baseline Resting 
Diastolic Function and Exercise Capacity in Patients with 
Hypertrophic Cardiomyopathy Undergoing Treadmill Stress 
Echocardiography  
 
By: Wael A. AlJaroudi, Milind Y. Desai, M Chadi Alraies, Maran 
Thamilarasan, Venu Menon, L. Leonardo Rodriguez, Nicholas 
Smedira, Richard A. Grimm, Harry M. Lever, and Wael A. Jaber  
 
This retrospective single-centre study sought to assess the 
relationship between resting diastolic left ventricular function as 
assessed by 2-dimensional and Doppler echocardiography, and 
exercise capacity in patients with hypertrophic cardiomyopathy 
(HCM). A cohort of n=495 consecutive patients with a diagnosis of 
HCM, mean age 50±15 years, 32% females, who underwent both 
resting and exercise echocardiography between 1996 and 2011, 
was analyzed with respect to diastolic function at rest and metabolic 
equivalents (MET) achieved with stress.  
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Normal diastolic function at rest was seen in only 102 (21%) cases. 
The vast majority of HCM patients had some degree of diastolic 
dysfunction: 243(49%) of stage 1; 131 (26%) of stage 2, and 19 
(4%) of stage 3. Although patients with more advanced diastolic 
dysfunction at rest had a reduced exercise capacity as compared to 
those with normal diastolic function, after adjustment for 
demographics, co-morbidities, echocardiographic parameters, and 
hemodynamics, diastolic dysfunction was not an independent 
predictor of METs achieved on multivariate regression analysis.  
 
Given the multitude of reasons for the exercise limitation in patients 
with the „HFNEF“ syndrome, and assuming that these factors may 
also be present in HCM patients, this result does not come as a 
surprise. Some of them, like a blunted heart rate response with 
exercise, are also seen in this cohort but are not discussed in the 
present manuscript.  
 
Furthermore, the following questions and suggestions are 
expressed:  
 
• Some more details concerning echo-Doppler measurements 
should be provided (frame rate, sweep speed, Nyquist velocity, etc.).  
 
• Understandably, due to the long study period (1996-2011) it was 
not possible to include newer technologies like tissue Doppler 
imaging in the analysis of diastolic LV function. However, speckle 
tracking may also be used to retrospectively analyze standard grey-
scale echo images more in depth particularly in the field of 
diastology. Did the authors consider these methods?  
 
• The definition of a restrictive mitral inflow pattern taken here differs 
from the one known / used by this reviewer (dec. time <140 ms plus 
E/A >2.0). Furthermore, was the age-dependance of mitral inflow 
patterns counted for? What exactly means „plus 2 other Doppler 
indices of elevated end-diastolic filling pressure“ (p. 6 last/p. 7 1st 
line)?  
 
• Although not being a formally educated statistician, this reviewer 
wonders whether it is really adequate to use t-tests and comparable 
methods for study populations with more than 2 subgroups. 
Futhermore, it may be questioned whether left atrial volume is really 
independent from the mitral inflow pattern as the marker for diastolic 
dysfunction.  
 
• Some linguistic and writing errors would need careful proofreading, 
at best by a native speaker (e.g. p. 10 line 10ff, p. 12 line 8, p. 13 
line 4 ff.).  
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Comments to the Author  

Well designed retrospective study with thorough statistical analysis. I enjoyed reading this and will 

consider the results in planning further personal research in HCM. The authors may wish to proof 

read the article again as it suffers from some grammatical errors.  

 

 

We thank the reviewer for the comments and we are honored that he/she wishes to consider our 

results for personal research planning.  

 

We have proof read the paper and corrected the grammatical errors.  

 

Reviewer: 2  

Comments to the Author  

Manuscript entitled: Relationship Between Baseline Resting Diastolic Function and Exercise Capacity 

in Patients with Hypertrophic Cardiomyopathy Undergoing Treadmill Stress Echocardiography  

 

By: Wael A. AlJaroudi, Milind Y. Desai, M Chadi Alraies, Maran Thamilarasan, Venu Menon, L. 

Leonardo Rodriguez, Nicholas Smedira, Richard A. Grimm, Harry M. Lever, and Wael A. Jaber  

 

This retrospective single-center study sought to assess the relationship between resting diastolic left 

ventricular function as assessed by 2-dimensional and Doppler echocardiography, and exercise 

capacity in patients with hypertrophic cardiomyopathy (HCM). A cohort of n=495 consecutive patients 

with a diagnosis of HCM, mean age 50±15 years, 32% females, who underwent both resting and 

exercise echocardiography between 1996 and 2011, was analyzed with respect to diastolic function at 

rest and metabolic equivalents (MET) achieved with stress.  

 

Normal diastolic function at rest was seen in only 102 (21%) cases. The vast majority of HCM patients 

had some degree of diastolic dysfunction: 243(49%) of stage 1; 131 (26%) of stage 2, and 19 (4%) of 

stage 3. Although patients with more advanced diastolic dysfunction at rest had a reduced exercise 

capacity as compared to those with normal diastolic function, after adjustment for demographics, co-

morbidities, echocardiographic parameters, and hemodynamics, diastolic dysfunction was not an 

independent predictor of METs achieved on multivariate regression analysis.  

 

 

We thank the reviewer for a thorough review and the comments  

 

1. Given the multitude of reasons for the exercise limitation in patients with the „HFNEF“ syndrome, 

and assuming that these factors may also be present in HCM patients, this result does not come as a 

surprise. Some of them, like a blunted heart rate response with exercise, are also seen in this cohort 

but are not discussed in the present manuscript.  

 

We agree with the reviewer. While many of the findings did not come as a surprise, there have not 

been prior large data to support these findings in such cohort. Given the main emphasis of the paper 

was on METs and Diastolic function, we did not elaborate much on heart rate response.  

 

2. Furthermore, the following questions and suggestions are expressed:  

 

• Some more details concerning echo-Doppler measurements should be provided (frame rate, sweep 

speed, Nyquist velocity, etc.).  
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We have provided more details on echo-Doppler measurements in the method section  

 

For continuous and pulse Doppler, frame rate is ~ 50 frames/cycle, sweep speed 50 mm/s. The 

Nyquist velocity for pulse Doppler is 80-100 cm/s (no limit for continuous Doppler)  

 

• Understandably, due to the long study period (1996-2011) it was not possible to include newer 

technologies like tissue Doppler imaging in the analysis of diastolic LV function. However, speckle 

tracking may also be used to retrospectively analyze standard grey-scale echo images more in depth 

particularly in the field of diastology. Did the authors consider these methods?  

 

We agree with the reviewer that speckle tracking maybe used retrospectively to analyze standard 

gray-scale echo images. The main limitation however is the high frame rate that is needed to optimize 

such measurements which was not routinely performed particularly on the standard gray-scale cine 

images. Also, most of the speckle tracking analysis is being performed to assess systolic function in 

our center with less experience on diastolic function, although the latter is becoming more popular.  

 

 

• The definition of a restrictive mitral inflow pattern taken here differs from the one known / used by 

this reviewer (dec. time <140 ms plus E/A >2.0). Furthermore, was the age-dependance of mitral 

inflow patterns counted for? What exactly means „plus 2 other Doppler indices of elevated end-

diastolic filling pressure“ (p. 6 last/p. 7 1st line)?  

 

 

The parameters of restrictive mitral inflow pattern may vary across guidelines. For older studies, we 

have used similar criteria that were used by Kane et al (JAMA 2012) and adopted from Nishimura et 

al (ref 23); they used E/A >1.5. In terms of the DT, we agree that DT <140 ms is more known, but the 

current ASE guidelines use DT <160 ms; therefore we opted to use DT <150 ms (average of the 2) 

which is what we also use at our institution.  

While age-dependence of mitral inflow patterns has been described, it is not commonly used in 

clinical practice when describing diastolic function.  

Doppler indices of elevated LVEDP included blunted pulmonary vein, Ar-A>30 ms, and dilated left 

atrium (we have added this in the method section)  

 

• Although not being a formally educated statistician, this reviewer wonders whether it is really 

adequate to use t-tests and comparable methods for study populations with more than 2 subgroups.  

We agree with the reviewer and corrected it. We have used analysis of variance (one-way ANOVA) 

testing when comparing results across more than 2 groups.  

 

Furthermore, it may be questioned whether left atrial volume is really independent from the mitral 

inflow pattern as the marker for diastolic dysfunction.  

 

We agree with the reviewer. In the setting of mitral regurgitation, not uncommon in HCM, there might 

be however more LA dilation due to MR rather than pure DD. We did account for possible interactions 

in the final model.  

 

• Some linguistic and writing errors would need careful proofreading, at best by a native speaker (e.g. 

p. 10 line 10ff, p. 12 line 8, p. 13 line 4 ff.).  

 

 

We have corrected the linguistic and writing errors. 
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