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Energy restriction-induced weight loss to prevent cardiovascular diseases: 

a common prescription with limited evidence

Weight loss achieved through energy restrictions (ER) is typically recommended as a tool 

to improve cardiometabolic risk factors in the general population that presents with states 

associated with excess adiposity that may impair health, such as overweight and obesity. 

Despite the common thought that weight loss is beneficial in this population, the long-term 

benefits of weight loss on cardiovascular disease (CVD) endpoints remain uncertain, and in 

fact, based on limited evidence. In the Look AHEAD trial, ER-induced weight loss did not 

reduce the risk for CVD in patients with type 2 diabetes mellitus (T2DM), despite small, yet 

statistically significant, improvements in cardiometabolic risk factors. A post-hoc analysis 

of this study, however, suggested that 10% weight loss or more achieved within the first 

year of intensive lifestyle intervention was associated with a significant reduction in CVD1; 

however, because the primary pre-specified endpoints of the study were not met in the Look 

AHEAD trial, those potential benefits achieved with a greater weight loss within the first 

year should be considered exploratory in nature and, in fact, interpreted with caution.

Obesity paradox and weight loss in heart failure

Obesity remains a leading risk factor for the development of heart failure (HF), more so 

for HF with preserved ejection fraction (HFpEF) than HF with reduced ejection fraction 
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(HFrEF). However, little is known about the ability of ER to prevent HF in those with 

overweight or obesity. Moreover, when HF is diagnosed, obesity has been consistently 

associated with more favourable short- and mid-term survival (i.e. obesity paradox), despite 

a greater risk for hospitalizations.2 In addition to the obesity paradox, the benefits of 

ER-induced weight loss in HF have not been established despite being commonly prescribed 

in clinical practice. In fact, weight loss has been consistently associated with worse survival 

in patients with HF in observational studies. This is further emphasized by the fact that 

clinical HF guidelines do not advocate for weight loss in this population, unless patients 

have concomitant class II obesity (body mass index [BMI] ≥35 kg/m2), for which short-term 

ER-induced weight loss studies have been associated with improved cardiorespiratory fitness 

(CRF) and quality of life (QoL),3 making the prescription of ER-induced weight loss a 

reasonable approach in this population.

Baseline body mass index and weight loss in HFrEF: insights from 

EMPEROR-Reduced

In the current issue of the Journal, Anker and colleagues investigated the effects of 

baseline BMI and weight loss experienced during the trial on clinical outcomes and QoL 

in patients with HFrEF and treated with daily sodium–glucose cotransporter 2 (SGLT2) 

inhibitor empagliflozin 10 mg or placebo.4 First, they found that baseline BMI did not 

present a significant interaction for the beneficial effects of empagliflozin on the primary 

composite outcome of CVD death and hospitalization for worsening HF, as well as total 

hospitalizations and rate of estimated glomerular filtration rate decline, further supporting 

the benefits of SGLT2 inhibitors in HFrEF across BMI categories. The only interaction was 

found for first hospitalization for HF, in which patients with BMI between 20 and 30 kg/m2 

presented the greatest benefits of empagliflozin, while the benefits appeared attenuated 

in patients with classes I and II obesity for this specific secondary outcome. When they 

investigated BMI as a continuous variable, they found that patients with BMI <25 kg/m2 

presented a greater risk of all-cause mortality, and they identified BMI between 25 and 29.9 

kg/m2 as the category associated with the lowest mortality risk, even after adjusting for 

common clinical prognosticators in HF, such as N-terminal pro B-type natriuretic peptide.

They further analysed the effects of empagliflozin on weight loss and found that 17.4% of 

participants lost more than 5% of body weight compared to 12.8% in the placebo group at 1 

year. The investigators also described that greater weight loss was associated with a greater 

mortality rate, independent of whether they were randomized to the treatment intervention 

or control. As mentioned above, however, the benefits of empagliflozin persisted despite 

the weight loss, although the authors confirmed the previously reported obesity paradox 

and the potential detrimental effects of weight loss in this population. These results are 

consistent with a prior analysis published in the Journal, this time using dapagliflozin, 

in which patients with HFrEF experienced significant benefits when they were treated 

with dapagliflozin, despite the presence of an obesity paradox in the overall investigated 

population.5 Taken together these data confirm the class-effect benefits of SGLT2 inhibitors 

in patients with HF, which has been recently highlighted by the clinical guidelines for 

HF that advocate for the early implementation of these agents in HFrEF, which can be 
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initiated safely and effectively even in hospitalized patients. Patients with HFrEF present a 

significantly reduced QoL, and when the investigators analysed the effects of empagliflozin 

on QoL, they found that the treatment was associated with a greater improvement in 

QoL assessed using the Kansas City Cardiomyopathy Questionnaire compared to placebo, 

without a significant interaction across BMI categories.

Finally, with regard to safety, the investigators also found that empagliflozin was safe across 

different BMI and weight loss categories, with a greater number of patients experiencing 

adverse events leading to discontinuation of therapy in those with BMI <20 kg/m2, and 

a greater number of genital infections in patients treated with empagliflozin compared 

to placebo across different BMI categories. Of note, these effects are consistent with the 

previously reported safety profile of SGLT2 inhibitors.

Despite the fact that the authors suggest that empagliflozin-induced weight loss might be 

the result of glycosuria-induced energy deficit characteristic of SGLT2 inhibitors, we cannot 

differentiate with certainty whether weight loss achieved was intentional or not, which is 

a major limitation considering that unintentional weight loss in HF might be the result of 

an active catabolic state characteristic of a more severe disease state. Also, the analysis 

does not allow to determine the quality of weight lost by the individuals, in fact, whether 

weight loss resulted from a greater proportion of fat mass, lean mass, or body water is 

unknown. Similarly, although groups were stratified using BMI, because body composition 

was not analysed, it limited the generalizability of the findings to all races and ethnicities. 

Specifically, Asian people have a greater amount of fat mass at lower BMI categories than 

White individuals as well as worse metabolic outcomes, such as an elevated risk for T2DM.6 

Patients with higher BMI were also more likely to be White as well as receiving the pillars 

of guideline-directed medical therapy in HFrEF, which could potentially explain why the 

patients with higher BMI presented more favourable outcomes overall.

In addition to the lack of body composition assessment, the study did not measure important 

confounders with prognostic implications in HF as well as in coronary heart disease, such as 

CRF, physical activity (PA), and sedentary behaviours (SB). Of note, the benefits of greater 

CRF and/or PA and lower SB appear to be independent of weight loss,7–12 and SGLT2 

inhibitors have been shown to improve CRF in this population.13,14

A critical question remains on the mechanisms of action through which SGLT2 inhibitors 

may improve clinical outcomes and QoL in patients with HF. In addition to the 

improvements in CRF, typically defined as improved peak oxygen consumption, we and 

others have hypothesized other potential mechanisms of SGLT2 inhibitors. Pre-clinical 

studies have also suggested that SGLT2 inhibitors can improve the composition of fatty 

acid infiltration within the skeletal muscle (i.e. intramuscular fat), by increasing the amount 

of oleic acid, a monounsaturated fatty acid, while reducing its content of palmitic acid, a 

saturated fatty acid,15 an improvement which might explain some of the increase in CRF 

reported after treatment with SGLT2 inhibitors. Finally, SGLT2 inhibitors may improve 

volume status without the activation of the renin–angiotensin–aldosterone system, and they 

may also improve fuel utilization by promoting the oxidation of fatty acids compared to 

carbohydrates in a fasting state (i.e. improved metabolic flexibility).5
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In conclusion, Anker and colleagues are congratulated for providing additional evidence on 

the beneficial effects of SGLT2 inhibitors across different BMI categories and providing 

novel evidence that their effects may be independent of the degree of weight loss achieved 

with these agents in HFrEF. Future randomized controlled trials specifically designed to 

investigate the effects of weight loss on clinical outcomes in patients with HFrEF with ER, 

but also with novel weight loss pharmacotherapy as well as bariatric surgery to achieve 

a greater weight loss than ER alone, are urgently needed to ultimately determine if this 

strategy is safe and effective on improving long-term clinical outcomes in this population 

and more so in HFpEF.
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