
\  
 
 
 

 

Jhund, P. S. (2022) Cardiopulmonary functional capacity: another piece of 

the puzzle of SGLT2 inhibition in heart failure? European Journal of Heart 

Failure, 24(10), pp. 1827-1828.  

 

The material cannot be used for any other purpose without further 

permission of the publisher and is for private use only. 

 

There may be differences between this version and the published version. 

You are advised to consult the publisher’s version if you wish to cite from 

it.  

 

This is the peer reviewed version of the following article:  

 

Jhund, P. S. (2022) Cardiopulmonary functional capacity: another piece of 

the puzzle of SGLT2 inhibition in heart failure? European Journal of Heart 

Failure, 24(10), pp. 1827-1828, which has been published in final form at: 

10.1002/ejhf.2672 

 

This article may be used for non-commercial purposes in accordance with 

Wiley Terms and Conditions for Self-Archiving. 

 
https://eprints.gla.ac.uk/278567/  

 
 
 

   Deposited on 05 August 2022 

 
Enlighten – Research publications by members of the University of       

           Glasgow 

http://eprints.gla.ac.uk  

https://doi.org/10.1002/ejhf.2672
https://authorservices.wiley.com/author-resources/Journal-Authors/licensing/self-archiving.html
https://eprints.gla.ac.uk/278567/
http://eprints.gla.ac.uk/


Jhund Pardeep (Orcid ID: 0000-0003-4306-5317) 
 
 
Title: Cardiopulmonary functional capacity: Another piece of 

the puzzle of SGLT2 inhibition in heart failure?   

 

Authors:  Pardeep S Jhund 1 

 

 

Affiliations: 1. BHF Glasgow Cardiovascular Research Centre, 

School of Cardiovascular and Metabolic Health, 

University of Glasgow, Glasgow, United Kingdom; 

  

 

Correspondence: Pardeep S Jhund 

 British Heart Foundation Cardiovascular Research 

Centre, 

 University of Glasgow, 

 126 University Place, 

 Glasgow, G12 8TA, 

 United Kingdom. 

 Tel: +44 141 330 1672  

 Fax: +44 141 330 6955 

 Email: pardeep.jhund@glasgow.ac.uk  

 

 

 
This article has been accepted for publication and undergone full peer review but has not
been through the copyediting, typesetting, pagination and proofreading process which may
lead to differences between this version and the Version of Record. Please cite this article as
doi: 10.1002/ejhf.2672

This article is protected by copyright. All rights reserved.

http://dx.doi.org/10.1002/ejhf.2672
http://dx.doi.org/10.1002/ejhf.2672
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fejhf.2672&domain=pdf&date_stamp=2022-09-02


The glifozins have become an integral part of the treatment of heart failure [1]. Following the 

results of the DAPA-HF trial [2] which were soon followed by EMPEROR-Reduced trial [3], 

they firmly established themselves as a core therapy for heart failure with reduced ejection 

fraction, even upending decades of sequential treatment initiation algorithms in guidelines. 

Ever since the glifozins were shown to be beneficial in patients with type 2 diabetes, there 

has been immense interest in their mechanism of action and this has only intensified since 

the discovery that they improved outcomes in patients with heart failure with multiple studies 

speculating on potential mechanisms of action that underlie the benefits in heart failure [4]. It 

is possible that there is no single mechanism as the benefit of these drugs also extends to 

patients with chronic kidney disease as well as patients with type 2 diabetes. It is difficult to 

imagine that in every disease area there is only one single mechanism of action. Indeed, 

secondary analysis of many of these trials suggest multiple benefits for patients. One of the 

major findings from the trials of glifozins and heart failure with reduced ejection fraction is a 

very consistent benefit on symptoms and health-related quality of life [5,6]. This is as 

important if not more important often to patients than reductions in morbidity and mortality. 

Understanding why patients feel better may also help us understand the mechanisms that 

lead to a reduction in morbidity and mortality that are observed in the randomised trials. 

There have been other trials that have used health-related quality of life as an outcome [7, 

8,9]. These have been very consistent with the randomised trials that examined morbidity 

and mortality outcomes. A consistent finding of all of these trials is an improvement in health-

related quality of life in all domains. The Kansas City Cardiomyopathy Questionnaire 

(KCCQ) is commonly used to assess health-related quality of life. This questionnaire is a 

patient reported metric that quantifies symptoms, physical function, quality of life, and social 

function over the prior 2 weeks. In DAPA-HF dapagliflozin caused more patients to improve 

their KCCQ score and less to suffer a deterioration in their score [6]. One remaining question 

has been how does dapagliflozin do this? In this issue of the Journal Palau and colleagues 

present the results of a small, randomised trial looking at the effect of dapagliflozin on 

functional capacity as measured by cardiopulmonary exercise testing [10].  
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In their study patients were randomised either to dapagliflozin or placebo (with 45 patients in 

each group) and in this double-blinded trial patients who had heart failure with a reduced 

ejection fraction underwent maximal cardiopulmonary exercise testing at baseline, 1 and 3 

months. The primary outcome of the trial was a change in peak VO2 at 1 and 3 months. 

Several secondary endpoints were also examined, these included changes at 1 and 3 

months in the 6-minute walk test distance and health related quality of life measured by the 

Minnesota Living with Heart Failure Questionnaire. Echocardiographic parameters (left 

ventricular ejection fraction, E/e’ and left ventricular and atrial volumes) were also measured 

to look for signs of cardiac remodelling.   The cohort that they enrolled was very 

representative of patients with heart failure with reduced ejection fraction. However, there 

was one characteristic that merits special attention. This was an extremely well treated 

population. Of the randomized patients, 89% of were receiving sacubitril/valsartan, 91% 

were receiving a beta blocker and 74% of patients were receiving a mineralocorticoid 

receptor antagonist. This is much better than many clinical trials and registries of patients 

with heart failure with reduced ejection fraction. Despite this excellent baseline therapy, the 

investigators reported that peak VO2 increased in patients who were randomised to 

dapagliflozin at 1-month and at 3 months. There was no difference in 6-minute walk test 

distance or with the health-related quality of life questionnaire. There was no statistically 

significant difference in echocardiographic parameters either. At first sight this may seem to 

be at odds with the results of trials like DEFINE-HF [7] or the sub studies of the large 

randomised trials of SGLT2 inhibitors which have shown a benefit on health-related quality 

of life [5,6]. However, this sample was relatively small and the time period over which the 

change was examined was also fairly short in comparison to other trials or analyses.  

Although neither the 6-minute walk distance or scores from the Minnesota Living with Heart 

Failure Questionnaire were statistically significantly different between the two groups the 

change and each of these parameters was in favour of dapagliflozin.  As might be expected 
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in a trial of such short duration there was no difference in structural measures of cardiac 

function such as ejection fraction or volumes or indeed filling pressures is measured by E/e’. 

Previous studies of remodelling in patients with heart failure have required longer periods of 

follow up to show any effect on cardiac structure [11]. How important is the improvement in 

peak VO2 that we have seen in this trial?  An analysis of the HF-ACTION trial which 

collected information and peak VO2 in 1620 patients with heart failure with reduced ejection 

fraction, reported that a 6% increase in peak VO2, when adjusted for other significant 

predictors was associated with a 5% lower risk of the composite of all-cause mortality or all-

cause hospitalisation [12]. There was 8% lower risk of cardiovascular mortality or heart 

failure hospitalisation associated with this 6% increase of peak VO2 at 3 months. Therefore 

peak VO2 is clearly related to outcomes in this population. In the study by Palau et al the 

baseline peak VO2 was 13.4 mL/kg/min and at 3-months this was 13.7 mL/kg/min. The 

significant difference between the dapagliflozin and placebo groups arose because the peak 

VO2 fell from 12.9 to 12.7 mL/kg/min  on average. This led to a greater difference between 

the two groups at 3 months compared to baseline and dapagliflozin appeared to preserve 

and improve peak VO2 in a short period of time. This preservation phenomenon also follows 

the pattern that we have seen with other biological parameter such as renal function and 

health related quality of life where less people deteriorated with dapagliflozin. Returning to 

the question of how do glifozins work in heart failure, the findings of Palau et al take us 

further forward in our understanding of the many potential mechanisms that may be at play. 

While the findings do not complete the puzzle, they add an important piece to the picture.  
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