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Visceral adipose tissue (VAT), which is often 
accompanied by other ectopic fat deposits, is associated 
with increased cardiometabolic risks including insulin 
resistance, atherogenic dyslipidaemia, hypertension, 
inflammation, and coronary heart disease.1 In The Lancet 
Diabetes and Endocrinology, Ian J Neeland and colleagues² 
report a randomised, controlled trial in which 
185 participants aged 35 years and older, with BMI of at 
least 30 kg/m² or BMI of at least 27 kg/m² with metabolic 
syndrome, but without diabetes, were assigned to 
treatment with daily subcutaneous injections of 
liraglutide 3·0 mg or placebo for 40 weeks in addition to 
counselling to increase physical activity and following a 

hypocaloric diet. The primary endpoint was percentage 
reduction in VAT measured with MRI. Analysis of the 
primary endpoint included 128 participants who 
completed the study (55 in the placebo group, 73 in the 
liraglutide group) and had evaluable pretreatment and 
post-treatment MRI scans. Mean (SD) change in VAT 
for the liraglutide group was −12·49% (9·3) and for the 
placebo group was −1·63% (12·3), over a median follow-
up of approximately 36 weeks. In absolute numbers, 
both liraglutide and placebo groups had a baseline VAT 
of 4·5 L, and the average changes over time for the 
respective groups were −0·53 L and −0·10 L. Liraglutide 
treatment was associated with 5·4% placebo-subtracted 

outcome (recovery), the win ratio approach might have 
worked well by ranking death and new or worsening 
organ dysfunction, but it might have not worked so 
well by adding very soft outcomes (eg, need for oxygen 
during hospitalisation) to the equation, and might 
have diluted any potential treatment effect. Regardless 
of the p value (p=0·14 for the hierarchical testing), 
we wonder whether it might be clinically relevant, in 
absolute terms, to observe a difference of 547 (87·5%) 
of 625 patients in the dapagliflozin group versus 
532 (85·1%) of 625 patients in the placebo group for 
clinical improvement at day 30. Effectively, the win ratio 
approach added little statistical gain in this case.

DARE-19 trial suggests some lessons. First, 
dapagliflozin can be safely used in patients with 
cardiometabolic risk factors who were hospitalised 
with COVID-19 pneumonia, regardless of their diabetes 
status. Second, although findings of dapagliflozin failed 
to show efficacy in the acute setting, SGLT2 inhibitors 
have a promising future not only in patients with 
diabetes but also in patients with chronic cardiovascular 
disease, chronic kidney disease, and perhaps even 
in asymptomatic people.1,7,8 Third, a trial done in the 
middle of a pandemic in such a short time is not an 
easy task and the authors should take credit for adding 
evidence  when it was most needed. Regardless of the 
significance of the primary hypothesis, the authors 
adequately tested whether dapagliflozin was effective 
and safe in hospitalised patients with cardiometabolic 

risk factors and COVID-19. Finally, the win ratio is still 
a new method that needs to be optimised in future 
trials, especially when it comes to selecting its individual 
components.
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weight loss (−6·59% vs −1·19%). Hepatic fat decreased 
slightly more in the liraglutide group. As expected, 
liraglutide treatment led to greater reduction in fasting 
glucose whereas relative changes in other biomarkers 
were marginal or non-existent.

In the current trial, liraglutide treatment yielded an 
average 6·6% weight loss with associated reductions 
of 9·59% in total body adipose tissue and 12·49% in 
VAT. The relatively large VAT reduction led the authors 
to suggest that liraglutide might have a weight-loss 
independent effect on adipose tissue distribution. 
However, VAT is rapidly mobilised during periods 
of negative energy balance. Lifestyle interventions 
leading to 7% weight loss also report relatively large 
reductions in VAT,3 and thus liraglutide’s effects on this 
highly lipolytic compartment might not be related to its 
pharmacological mechanisms of action. The hypothesis 
proposed by the authors can be tested in future studies 
using previously reported analytical methods designed 
to establish whether an agent or activity selectively 
targets the VAT compartment.4,5

Separate from the question of the selective effects 
of liraglutide on mobilisation of VAT, so far there is no 
evidence that moderate weight loss or VAT reduction 
achieved with lifestyle and pharmaceutical interventions 
is associated with reduction in major adverse 
cardiovascular events among patients with obesity 
without diabetes. GLP-1 receptor agonists, including 
liraglutide, have been shown to reduce major adverse 
cardiovascular events among patients with overweight 
or obesity and comorbid type 2 diabetes, chronic kidney 
disease, and other complications, but not among 
patients with obesity without diabetes.⁶ The ongoing 
SELECT study (NCT03574597) of semaglutide, expected 
to be completed at the end of 2023, will answer whether 
anti-obesity pharmacotherapy can reduce major adverse 
cardiovascular events in patients with obesity and a 
history of cardiovascular disease, but without type 2 
diabetes.

The strengths of the current study are the 
randomised, controlled design, racially and ethnically 
diverse sample, and MRI-based quantification of VAT 
and other adipose tissue compartments. The study has 

several limitations. Men, especially those middle-aged 
and older, have greater accumulation of VAT compared 
with women of the same age. Yet, men comprised 
only 8% of the study sample. At baseline, the study 
participants had normal or almost normal average 
values of blood pressure, fasting glucose, triglycerides, 
HDL cholesterol, and N-terminal pro-brain natriuretic 
peptide, and only 4% had prediabetes. Risk reduction 
is best demonstrable when patients with significant 
comorbidities and those at high risk are studied. The 
overall attrition rate of 31%, although not extremely 
high, was imbalanced with paired MRI assessment of 
VAT available for only 59% of the participants in the 
placebo group.

Despite the above-mentioned limitations, the 
study by Neeland and colleagues is a step in the right 
direction. Endpoints such as changes in VAT and liver fat 
have far more clinical relevance and pathophysiological 
implications than changes in bodyweight or BMI, typical 
primary endpoints in randomised, controlled trials of 
anti-obesity drugs. Advances in imaging methods⁷ 
now make it feasible to move beyond these classical 
primary endpoints towards inclusion of adipose tissue 
compartments and ectopic lipids as key outcome 
variables in future trials of new weight loss medicines.
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