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Aims To assess the use and associations with outcomes of glucagon-like peptide-1 receptor agonists ( GLP-1 RA) in a real-world 
population with heart failure ( HF) and type 2 diabetes mellitus ( T2DM) . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Met hods a nd 

results 
The Swedish HF Registry was linked with the National Diabetes Registry and other national registries. Independent 
predictors of GLP-1 RA use were assessed by multivariable logistic regressions and associations with outcomes were 
assessed by Cox regressions in a 1:1 propensity score-matched cohort. Of 8188 patients enrolled in 2017–21, 9% 

received a GLP-1 RA. Independent predictors of GLP-1 RA use were age < 75 years, worse glycaemic control, impaired 
renal function, obesity, and reduced ejection fraction ( EF) . GLP-1 RA use was not significantly associated with a composite 
of HF hospitalization ( HHF) or cardiovascular ( CV) death regardless of EF, but was associated with a lower risk of major 
adverse CV events ( CV death, non-fatal stroke/transient ischaemic attack, or myocardial infarction) , and CV and all-cause 
death. In patients with body mass index ≥30 kg/m2 , GLP-1 RA use was also associated with a lower risk of HHF/CV 

death and HHF alone. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Conclusions In patients with HF and T2DM, GLP-1 RA use was independently associated with more severe T2DM, reduced EF, and 
obesity and was not associated with a higher risk of HHF/CV death but with longer survival and less major CV adverse 
events. An association with lower HHF/CV death and HHF was observed in obese patients. Our findings provide new 

insights into GLP-1 RA use and its safety in HF and T2DM. 
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Introduction 

Heart failure ( HF) and type 2 diabetes mellitus ( T2DM) are two major
public health problems, and patients with coexistent HF and T2DM
have a poorer prognosis than those with only one of these two
conditions.1 , 2 

Glucagon-like peptide-1 receptor agonists ( GLP-1 RA) are glucose-
lowering drugs that reduce the risk of major adverse cardiovascular
events ( MACE) in patients with T2DM and high cardiovascular ( CV)
risk.3 This pharmacological class shows several effects that could
potentially be favourable in HF, including weight loss, an increase
in urinary sodium excretion, vasodilation, increases in the levels of
endogenous natriuretic peptides, and the suppression of the renin–
angiotensin system,4 , 5 but also induce an increase in heart rate and
activate cyclic adenosine monophosphate-dependent pathways that
might be prognostically unfavourable.6 

In a meta-analysis of the FIGHT ( Functional Impact of GLP-1 for
Heart Failure Treatment) and the EXSCEL ( Exenatide Study of Car-
diovascular Event Lowering) trials, the use of the GLP-1 RA led to a
higher risk of HF hospitalization in patients with HF and an ejection
fraction ( EF) < 40%, whereas in a meta-analysis of RCTs ( Randomised
Controlled Trials) in patients with T2DM, the risk of HF hospitaliza-
tion and mortality was not increased with GLP-1 RA.7 , 8 These signals
of a potential detrimental effect of GLP-1 RA in patients with HF
are worrisome, especially considering that liraglutide, semaglutide, and
dulaglutide have Class IA recommendation in patients with T2DM and
at high CV risk to reduce CV events according to international guide-
lines on diabetes.9 , 10 Additionally, GLP-1 RA could have a different
prognostic role in patients with HF with preserved ejec tion frac tion
( HFpEF) vs. HF with reduced ejec tion frac tion ( HFrEF) due to the
differences in pathophysiology in HF across the EF spectrum.11 

The aims of the current study were to investigate GLP-1 RA use,
patient characteristics associated with their use, and its associations
with mortalit y/morbidit y in an unselected cohort of HF patients with
T2DM across the EF spectrum. 

Methods 

Data sources 
The study population was derived from the Swedish Heart Failure Reg-
istry ( SwedeHF) , which was linked to the Swedish National Diabetes
Registry, the National Patient Registry, the Cause of Death Registry,
the Prescribed Drug Registry, and Statistics Sweden. Full description
of the data sources is reported in the Supplemental Methods ( see
Supplementary material online, Table S1) . 

Study population 

Patients registered in SwedeHF between 1 January 2017 and 31 December
2021 were included ( see Supplementary material online, Table S2) . The
index date was defined as the date of registration in SwedeHF, i.e. the
date of the visit for outpatients and date of discharge for inpatients. The
first registration was considered. A patient was defined as having T2DM if
the patient ( i) had been registered in the National Diabetes Registry prior

https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
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o index date; ( ii) was recorded as having T2DM at index date in SwedeHF;
nd ( iii) had T2DM as comorbidity prior to index date according to the
ational Patient Registry. 

t atistic a l a na lysis 
ategorical variables were reported as numbers ( percentages) and com-
ared using a χ2 test, whereas continuous variables were reported as
edians ( interquartile range—IQR) and compared by the Mann–Whitney
est according to GLP-1 RA use. 
Patients’ characteristics associated with GLP-1 RA use were investi-

ated by univariable and multivariable logistic regression models, both
n the overall population and according to EF by adding an interaction
erm between GLP-1 RA use and the EF class [HFpEF:EF ≥ 50%, HF
ith mildly reduced ejection fraction ( HFmrEF) :EF = 40–49%, HFrEF:EF <
0%]. To handle missing data for the variables included in the multivariable
odels , multiple imput ation was performed ( 10 interactions; 10 databases
enerated) ; the variables included in the models are specified in Table 1 . 
The primary outcome was time to a composite of HF hospitalization

r CV death. Secondary outcomes were time to HF hospitalization, CV
eath, a composite of major adverse CV events [MACE, i.e. CV death,
on-fatal stroke/transient ischaemic attack ( TIA) , and non-fatal myocardial
nfarction], non-fatal stroke/TIA, non-fatal myocardial infarction, all-cause
eath, and repeated HF hospitalizations. 
Propensity scores ( PS) for the use of GLP-1 RA were calculated within

ach imputed dataset using a logistic regression model including the
ariables indicated in Table 1 and then averaged across the 10 imputed
atasets. Matching was performed 1:1 by the nearest neighbour method
ithout replacement and a calliper ≤0.01. Matching balance for patients’
aseline characteristics was deemed appropriate if the absolute standard-
zed differences were ≤10%. 
To investigate the association between GLP-1 RA use and outcomes,

nivariable Cox proportional hazards regression models were fitted ( i)
n the overall population ( unadjusted results) and ( ii) in the PS-matched
opulation ( accounting for within matched-pairs dependence) to provide
djusted results. Due to the expected reduction in sample size with PS
atching, we also performed analyses adjusting rather than matching for
he PS in the overall cohort. Subgroup analyses were performed in the
S-matched cohort by including an interaction term between selected
ariables and GLP-1 RA use in the Cox regression models. Separate out-
ome analyses were performed in the subgroup of patients with obesity
nd, also according to EF, in the subgroups of patients with age < 75 or
75 years ( median value) and in the subgroups of patients with a body
ass index ( BMI) ≥25 kg/m2 only. The proportionality of hazards was
ested by Schoenfeld residuals. The association between GLP-1 RA use
nd repeated HF hospitalizations was investigated by a negative binomial
egression, and the results were expressed as incidence rate ratios ( IRR)
ith 95% confidence intervals ( CI) . 
All analyses were performed using St at a version 16.1 ( St at a Corp.,
ollege Station, TX) . A P -value < 0.05 was considered as statistically
ignificant. 

esults 

etween 1 January 2017 and 31 December 2021, there were 8188
atients with both HF and T2DM registered in SwedeHF and fulfilling
he selection criteria for the current study. Median age was 75 years
 IQR = 68–80) , 29% were female, and 52%, 24%, and 24% with HFrEF,
FmrEF, and HFpEF, respectively. 
In total, 722 patients ( 9%) were treated with a GLP-1 RA, and
ore specifically 6% in HFpEF, 9% in HFmrEF, and 10% in HFrEF.
ithin the GLP-1 RA-treated group, the most prescribed drug was

iraglutide ( 59%) , followed by semaglutide ( 24%) , dulaglutide ( 13%) ,
nd exenatide or lixisenatide ( 4%) . The number of patients initiated
ith a GLP-1 RA increased gradually over time, i.e. 116 ( 5%) in 2017
o 196 ( 16%) in 2021 ( see Supplementary material online, Figure S1) . 
atient c ha racteristics according to 

LP-1 RA use 

atients treated with a GLP-1 RA were younger, more likely obese
nd with HFrEF, had significantly lower levels of N-terminal pro-B-
ype natriuretic peptide ( NT-proBNP) , with a history of ischaemic
eart disease, renal impairment, a longer duration of T2DM and a
orse glycaemic control ( i.e. higher prevalence of retinopathy and
lbuminuria) , and higher education level and income compared with
atients not on GLP-1 RA ( Table 1 ) . GLP-1 RA users were more
ikely to receive medical therapy for HF [mineralocorticoid recep-
or antagonists, sodium-glucose cotransporter 2 inhibitors ( SGLT2i) ,
ngiotensin-converting enzyme inhibitors/angiotensin receptor block-
rs/angiotensin receptor–neprilysin inhibitor, and HF devices], and
ollowed up in nurse-led clinics and speciality vs. primary care. Use
f SGLT2i was more common in GLP-1 RA user vs. non-users ( 32%
s. 13%, P < 0.001) , as well as that of other antidiabetic medications
 91% vs. 79%, P < 0.001) . 

ndependent predictors of GLP-1 RA use 

ndependent predictors associated with GLP-1 RA use were age
 75 years, having HFrEF and a longer duration of T2DM, obesity,
egistration in SwedeHF after release of the 2019 European Soci-
ty of Cardiology/European Association for the Study of Diabetes
 ESC/EASD) guidelines, heart rate > 70 b.p.m., glycated haemoglobin
1c ( HbA1c) > 53 mmol/mol, lower low-density lipoprotein choles-
erol levels and NT-proBNP, university education, concomitant use of
GLT2i or other antidiabetic medications, and an estimated glomeru-
ar filtration rate ( eGFR) < 60 mL/min/1.73 m² ( Figure 1 ) . 
Few predictors of GLP-1 RA use differed across the EF subtypes

 see S4) . The magnitude of the association between higher heart rate
 > 70 b.p.m.) and GLP-1 RA use was greater in HFrEF vs. HFmrEF,
ith the association not being statistically significant in HFpEF ( P -value
or interaction: 0.019) ; anticoagulant use was associated with a higher
se of GLP-1 RA only in HFpEF ( P -value for interaction: 0.035) ;
egistration after the release of the 2019 guidelines was associated
ith a higher use of GLP-1 RA in all HF classes, although significantly
ore in HFmrEF and HFpEF than in HFrEF ( P -value for interaction
 0.001) . 

utcome a na lyses 
ver a median follow-up time of 1.6 years ( IQR = 0.6–2.9) , event
ates for the primary outcome ( HF hospitalization or CV death)
n the overall cohort for patients receiving vs. not receiving GLP-1
A were 15.7 vs. 19.4/100 patient-years, respectively ( Figure 2 , see
upplementary material online, Table S3 and Figure S5) . Corresponding
vent rates in the PS-matched population were 15.8 and 19.5/100
atient-years, which translated into an HR of 0.84 ( 95% CI: 0.69–1.01) .
As regards secondary outcomes, the HR for the association of
LP-1 RA use with a first HF hospitalization in the PS-matched cohort
as 0.87 ( 95% CI: 0.71–1.07) ; GLP-1 RA use was associated both
ith a 36% lower risk of CV death ( HR: 0.64, 95% CI: 0.44–0.92) ,
ACE ( HR: 0.64, 95% CI: 0.49–0.84) , and all-cause death ( HR: 0.64,
5% CI: 0.48–0.84) and with a 45% lower risk of non-fatal myocar-
ial infarc tion ( HR : 0.55, 95% CI: 0.32–0.96) , whereas there was no
tatistically significant association with the risk of non-fatal stroke/TIA
 HR: 0.97, 95% CI: 0.59–1.59) and repeated HF hospitalizations ( IRR:
.80, 95% CI: 0.58–1.11) . These results were consistent in PS-adjusted
nalysis. 
Kaplan–Meier curves for outcomes in the propensity score-
atched cohort are reported in Supplementary material online,
igure S5. 

https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
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Figure 1 Independent predictors of GLP-1 RA use. Abbreviations as in Table 1 . 
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Subgroup a na lysis 
The association between GLP-1 RA use and the primary composite
endpoint was generally consistent across several subgroups in the
PS-matched cohort, except for an associated lower risk in patients
without ischaemic heart disease but not in those with ischaemic
heart disease ( P -value for interaction: 0.002) , and in patients with pre-
served renal function vs. those with impaired renal function ( P -value
for interaction: 0.037) ( Figure 3 , see Supplementary material online,
Table S4–S7 and Figure S6) . 
 

The associations between GLP-1 RA use and outcomes were also
separately analysed in HFrEF, HFmrEF, and HFpEF as reported in
Supplementary material online, Table S4 and Figure S6. Overall results
were consistent across the EF subtypes. 
We conducted the outcome analysis, both in the PS-matched

population and in the PS-adjusted population for consistency,
separately in patients with a BMI ≥25 and ≥30 kg/m2 . In the sub-
group of patients with BMI ≥25 kg/m2 , the associations with all
outcomes were consistent with the results in the overall popula-
tion ( see Supplementary material online, Table S5) . In those with

https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data


302 M. Wallner et al.

Figure 2 Outcome analysis. PS, propensity score; HR, hazard ratio; CI, confidence interval; HF, heart failure; CV, cardiovascular; MACE, major 
adverse cardiovascular events; TIA, transient ischaemic attack; GLP-1 RA, glucagon-like peptide-1 receptor agonists. 
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 BMI ≥30 kg/m2 , GLP-1 RA use was associated with a statisti-
ally significant lower risk of the primary composite outcome ( HR:
.72, 95% CI: 0.56–0.92) and first HF hospitalization ( HR: 0.73, 95%
I: 0.56–0.95) , and all the other outcomes except stroke/TIA and
epeated HF hospit alizations . All results were consistent across the
F strata, and in the PS-adjusted analysis except for the association
f GLP-1 RA use with a significant lower risk of HF hospitalization
 IRR: 0.76, 95% CI: 0.59–0.98; see Supplementary material online,
able S6) . 
The associations between GLP-1 RA use and outcomes were con-

istent regardless of age category ( see Supplementary material online,
able S7) . 

iscussion 

n this nationwide, real-world cohort of patients with HF and T2DM,
e observed that ( i) the use of GLP-1 RA increased over time, up
o 16% in 2021; ( ii) the main patient characteristics independently
ssociated with GLP-1 RA use were younger age, long-standing T2DM
ith poor glycaemic control, impaired renal function, obesity, and
aving HFrEF; and ( iii) the use of GLP-1 RA was not associated with a
igher risk of CV death/HF hospitalization or HF hospitalization alone,
either as first event nor as repeated event, and was associated with
 lower risk of MACE, myocardial infarction, and mortality. These re-
ults were overall consistent across the EF spectrum. Although there
as no formal statistically significant interaction for the association
etween GLP-1 RA use and the primary outcome in patients with
s. without obesity ( P -value for interaction: 0.07) , in the stratum of
atients with a BMI ≥30 kg/m2 , use of GLP-1 RA was associated with
 statistically significant lower risk of CV death or HF hospitalization,
s well as HF hospitalization, CV and all-cause death, and MACE
egardless of EF. 

se and independent predictors of use of
LP-1 RA 

o date, several GLP-1 RA have been tested in CV outcome trials
 CVOTs) in patients with T2DM and high CV risk, with liraglutide,
emaglutide, dulaglutide, albiglutide, and efpeglenatide being superior
o placebo in reducing the incidence of MACE, while lixisenatide and
xenatide did not achieve superiority.12 Our results show a gradual
ncrease in the prescription of GLP-1 RA, from 5% in 2017 up to

https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvae026#supplementary-data
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Figure 3 Subgroup analysis for the primary composite outcome performed in the propensity score-matched cohort. Abbreviations as in Table 1 . 
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6% in 2021. The increase was greater after 2019, when the previous
uropean guidelines on diabetes and CV disease were released, with
n index date after 2019 being a significant predictor of use in our
nalysis. 
Younger age was an independent predictor of treatment, as pre-

iously reported for renin–angiotensin–aldosterone inhibitors and
GLT2i use, and might be explained by the attempt of minimizing
olerability issues and adverse effects that might be more likely in older
atients. Potential beneficial effects in older and frailer patients tend
o be underestimated due to comorbidities, competing risk, and lower
epresentation in randomized trials: the mean age of patients enrolled
n GLP-1 RA CVOTs ranged 60–66 years.13 , 14 The association with
ong-standing T2DM, poor glycaemic control, and the use of other
lucose-lowering drugs might reflect GLP-1 RA not being considered
et first-line treatments for T2DM, and consistently they are still
ecommended after metformin according to Swedish local guidelines.
mpaired renal function was also among the independent predictors of
se, and indeed GLP-1 RA can be used in chronic kidney disease with
n eGFR ≥15 mL/min/1.73 m², while metformin is contraindicated
ith an eGFR < 30 mL/min/1.73 m². GLP-1 RA have demonstrated
 sustained weight reduction in CVOTs and are recommended in
atients with T2DM and obesity.15 It is therefore not surprising that
n our analysis a BMI ≥30 kg/m² was associated with higher likelihood
f use. HFrEF was independently associated with more frequent use
f GLP-1 RA compared with HFpEF, which possibly linked with the
erception of the need of a more intensive treatment in patients with
FrEF since they are at higher risk of outcomes. However, predictors
f GLP-1 RA did not substantially differ across the EF spectrum. Finally,
he associations with lower NT-proBNP levels and a higher heart rate
ould reflect biological effects of GLP-1 RA.6 , 16 The effect on heart
ate should not discourage from the use of GLP-1 RA in HF; instead,
t needs to be counteracted with appropriate re-evaluation and dose
ptimization of beta-blockers and ivabradine. 

ssoc iations bet ween GLP-1 RA use a nd 

utcomes 
he safety of glucose-lowering drugs in HF has been much debated,
ince an increased risk of incident HF was reported with other classes
f glucose-lowering drugs, e.g. thiazolidinediones and saxagliptin. Gen-
rally, GLP-1 RA trials were underpowered to detect either an effect
n HF patients, with HF prevalence in trial populations only being
–24%, or a risk reduction of HF events.3 A meta-analysis of pooled
ata from all GLP-1 RA CVOTs in T2DM up to 2019 reported
 statistically significant 9% reduction in risk of HF hospitalization,
ossibly mediated by GLP-1 RA positive effects on CV risk factors.3 , 4 

hen assessing the effect of GLP-1 RA separately in patients with
nd without HF, a benefit was reported in patients without but
ot in those with a history of HF.8 Liraglutide did neither improve
linical stability after a hospitalization for HF in the FIGHT trial nor
ncrease EF in the LIVE trial.17 , 18 On the contrary, a post hoc analysis
f the FIGHT trial reported a trend towards an increased risk of HF
ospitalization and mortality events with liraglutide in patients with
FrEF, consistent with findings in the HFrEF subgroup of the EXS-
EL trial having a significantly higher risk of HF hospitalization with
xenatide.7 , 19 Consistently, in a pooled analysis of Trial to Evaluate
ardiovascular and Other Long-term Outcomes with Semaglutide in
ubjects with Type 2 Diabetes ( SUSTAIN-6) and Peptide Innovation
or Early Diabetes Treatment ( PIONEER) -6, semaglutide reduced the
isk of the composite of CV death, myocardial infarction, or stroke in
ll subgroups, except for those with an HF history.20 

We did not find any association between GLP-1 RA use and a
igher risk of HF hospitalization or CV death, and rather the trend
as towards a lower risk ( P -value: 0.07) , mainly driven by a statistically
ignificant association with a 36% lower risk of CV death. There was
lso a statistically significant association between GLP-1 RA use and
 lower risk of MACE, non-fatal myocardial infarction, and all-cause
eath, consistently with CVOTs, but we reported higher event rates
s expected in a real-world population.14 Interestingly, we found an
nteraction between ischaemic heart disease and GLP-1 RA use for
he association with CV mortality or HF hospitalization, with a lower
isk in those receiving the treatment if they did not have a history of
schemic heart disease. We speculate that this finding, in the context
f our overall results, might suggest a role for GLP-1 RA in HF that
s not mediated by an effect on atherosclerotic events and/or that
he better outcome with GLP-1 RA in non-ischaemic HF might be
ore likely mediated by weight loss. The association of GLP-1 RA use
ith a lower risk for the primary outcome in the subset with impaired
enal function might reflect their benefit when other glucose-lowering
rugs cannot be used or uptitrated. 
Our results were consistent across the EF spectrum. To date, there

s no RCT conducted in patients with HF across the EF spectrum
nvestigating the effect of GLP-1 RA on these hard outcomes. In
wo RCTs in HFrEF, neither albiglutide nor liraglutide improved EF,
yocardial function, or exercise capacity compared with placebo.21 , 22 

We performed a separate outcome analysis in patients with obesity,
ven though the interaction term between GLP-1 RA use and the
resence of obesity fell short of statistical significance by a small
mount ( P -value for interaction: 0.07) , as the Semaglutide Treatment
ffect in People with Obesity ( STEP) programme trials are focusing
n this patient subpopulation and showed that GLP-1 RA induce sub-
tantial weight loss in patients with overweight and obesity, both with
nd without T2DM,23 , 24 and in the Semaglutide for Cardiovascular
vent Reduction in People with Overweight or Obesity ( SELECT)
rial patients with CV disease and overweight or obesity, but without
iabetes subcutaneous semaglutide was superior to placebo in reduc-
ng MACE.25 We found that, in the subgroup with obesity, the use
f GLP-1 RA was also associated with a significant 28% lower risk of
he primary outcome and a 27% lower risk of HF hospitalization, with
onsistent results across the EF spectrum. Recently, the Semaglutide
reatment Effect in People with Obesity and HFpEF ( STEP-HFpEF)
nd Semaglutide Treatment Effect in People with Obesity and HFpEF
nd Type 2 Diabetes ( STEP-HFpEF DM) trials demonstrated that
emaglutide improved symptoms and physical limit ations , and exercise
unction, and induced weight loss in HFpEF without and with T2DM,
espectively.26 , 27 We might speculate that our results could suggest
 benefit on hard outcomes in patients with obesity and potentially
xtend the benefit found in HFpEF to the whole EF spectrum. 

t rengt hs a nd limit ations 
he linkage of several national registries allowed us to perform ex-
ensive adjustments; however, this was an observational study and
esidual confounding cannot be ruled out. In addition, our study is
imited by the relatively short average follow-up. While the coverage of
he National Diabetes Registry is almost 100%, SwedeHF only includes
pproximately one-third of HF patients in Sweden, which might be
inked with selection bias. Finally, our findings are representative of
weden but might be limitedly generalizable to other countries. 

onclusions 

n patients with HF and T2DM, the use of GLP-1 RA was indepen-
ently associated with HFrEF and more severe T2DM. We found no
ssociation between GLP-1 RA use and a higher risk of the composite
f HF hospitalization or CV death, or HF hospit alizations , which
eassures on the safety of these drugs in the setting of T2DM with
oncomitant HF. Our finding of a lower risk of CV death or HF
ospitalization and of a lower risk of HF hospitalization in patients
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with obesity might suggest a role of GLP-1 RA on hard outcomes in
patients with obesity and HF across the EF. 
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