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Abstract
Background. Heart failure with preserved ejection fraction is not a single disease but a clinical syndrome 

secondary to important comorbidities, is increasing in prevalence, and is associated with high functional 
impairment. This study aimed to compare the results of treating patients with heart failure with preserved 
ejection fraction and type 2 diabetes mellitus with sodium-glucose cotransporter inhibitors (SGLT-2 
inhibitors) or Glucagon-like peptide-1 receptor agonists (GLP-1 RAs).

Methods. Observational trial in one medical center with assessments at baseline and 6 months. Participants 
were patients with type 2 diabetes mellitus and heart failure with preserved ejection fraction. The primary 
endpoint was to measure the impact of treatment on weight loss, diastolic dysfunction, Kansas City 
Cardiomyopathy Questionnaire. We performed anthropometric measurements, blood samples and 
transthoracic echocardiography for systolic and diastolic dysfunction. 

Results. After 6 months of intervention, both groups had a significant increase in results of Kansas City 
Cardiomyopathy Questionnaire, and the mean change in the group treated with GLP-1 Ras was 15.88 ± 7.7  
points (95% confidence interval[CI], 19.7-12.7, p<0.01) while in the group treated with sodium-glucose 
cotransporter inhibitors was 13.57  ±  7.96  points (95% confidence interval[CI], 16.22-10.91, p<0.01) so the 
quality of life was better. The weight loss was more important in the group with GLP-1 Ras with 5.8 ± 1.8 kg 
(95% confidence interval [CI], 4.7-7.0, p<0.01) while in the other group was 1.37 ± 1.4 kg (95% confidence 
interval [CI], 0.54-2.21, p<0.01). Diastolic dysfunction was improved in monitoring E/E' lateral and was 
3.28 ±1.27 less (95% confidence interval [CI], 2.75-3.80, p<0.01) in the GLP-1 Ras group and 2.93 ± 2.15 
less (95% confidence interval [CI], 2.21-3.64, p<0.01) in the SGLT-2 inhibitors group.

Conclusions. The present study establishes an improvement in symptoms, diastolic dysfunction, and 
weight loss in patients with type 2 diabetes mellitus and heart failure with preserved ejection fraction and 
treatment with GLP-1 Ras or SGLT-2 inhibitors.
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tality independent of blood pressure and other cardio-
vascular risk factors [9]. The prevalence of left ventricu-
lar hypertrophy increases with the severity of 
hypertension, age, and obesity [10]. Left atrial dilata-
tion has been demonstrated as a barometer of diastolic 
dysfunction and a predictor for atrial fibrillation, is-
chemic stroke, heart failure and cardiovascular death 
[11]. Left atrial volume is a more robust marker for car-
diovascular events than area or diameter in patients 
with sinus rhythm [12].

OBJECTIVES
The objective of this study is to monitor the treat-

ment outcomes with SGLT2 inhibitors versus GLP1 re-
ceptor agonists in HFpEF in patients with type 2 diabe-
tes, aiming to find new therapeutic classes for this 
condition.

METHODS

Study design
The study was single center, conducted from Janu-

ary 2023 to March 2024, and was prospective observa-
tional.

Participants
Participants were patients included in the national 

diabetes program referred to a clinical hospital with a 
diabetes department. Inclusion criteria were: age over 
18 years, with a diagnosis of heart failure class I-IV 
NYHA according to ECG, clinical, and biological criteria; 
with type 2 diabetes requiring initiation of specific the
rapy with SGLT2 inhibitors/GLP1 receptor agonists ac-
cording to guideline recommendations, in sinus rhythm.

Exclusion criteria were: hemodynamically unstable 
patients, moderate-severe valvular heart disease, diffi-
cult 2D echocardiographic window, lack of compliance 
and severe comorbidities with a life expectancy less 
than 1 year. Approval was obtained from the Ethics 
Committee of the center where the study was conduct-
ed in advance. All patients who met the inclusion crite-
ria agreed to participate, and signed informed consent 
were enrolled.

Eligibility was established through inter-clinic diabe-
tes-cardiology consultation: patients requiring aug-
mentation of antidiabetic therapy with either SGLT2 
inhibitors or GLP1 receptor agonists were clinically, bio-
logically, and echocardiographically evaluated. The rec-
ommendation for SGLT2 inhibitors or GLP1 receptor 
agonists was at the discretion of the diabetologist ac-
cording to the patient's particularities as standard of 
care.

BACKGROUND 
Heart failure with preserved ejection fraction (HF-

pEF) is a pathology with increasing prevalence, consid-
ered responsible for half of heart failure cases. A signif-
icant percentage is also associated with obesity, with 
current evidence suggesting that they are not simply 
coexisting comorbidities, excess adiposity playing a role 
in the development of HFpEF [1-4]. HFpEF is common in 
obese patients due to common underlying mecha-
nisms, including modulation of cardiac filling (altered in 
obese individuals), plasma volume, increased filling 
pressures, sympathetic nervous system activation, car-
dio-renal interactions, and accumulation of lipids and 
adipose cells. Essential is the inflammatory cascade 
that determines microvascular dysfunction, endothelial 
dysfunction, atrial fibrosis, hypertension, diabetes, 
chronic kidney disease, and most importantly HFpEF 
[5].

Starting from 2023, according to the focus on the 
heart failure guideline, treatment with SGLT2 inhibitors 
in HFpEF is recommended [6]. Obesity is frequently as-
sociated with type 2 diabetes, both pathologies being 
implicated in the onset of HFpEF. Another class of 
drugs, GLP1 receptor agonists, initially developed as 
therapy for type 2 diabetes, has proven benefits in 
weight loss and glycemic control.

The definition of HFpEF from the heart failure guide-
line is the presence of signs and symptoms of heart fail-
ure, EF > 50%, structural and functional cardiac changes 
consistent with left ventricular diastolic dysfunction/
increased left ventricular filling pressures, including el-
evated natriuretic peptides [6]. Diastole is the cardiac 
cycle component where optimal ventricular filling de-
termines the stroke volume ejected at the next systole 
[7]. Many factors contribute to cardiac filling, including 
venous return, atrial filling from the pulmonary circula-
tion, and effective emptying into the left ventricle. Ven-
tricular filling is also influenced by cavity emptying 
function and synchronous function, which can be af-
fected by early changes in diastolic filling in severe 
dyssynchrony [7]. Incomplete emptying of the left atri-
um leads to increased intracavitary pressure with sec-
ondary dilatation and increases the risk of atrial ar-
rhythmias including atrial fibrillation [7]. The described 
mechanism is involved in the development of HFpEF, 
and this patient population presents for medical evalu-
ation complaining of dyspnea on exertion. Doppler 
echocardiography is a safe, non-invasive method that 
can be used to measure ventricular filling and assess 
diastolic function [8].

In the diagnostic protocol of HFpEF, echocardiogra-
phy also determines left ventricular hypertrophy and 
left atrial dilatation. Left ventricular hypertrophy is a 
strong predictor of cardiovascular morbidity and mor-



Romanian Journal of Medical Practice – Volume 19, No. 1 (98), 2024

32

Anthropometric evaluation
Anthropometric measurements were performed: 

weight, height, BMI (body mass index), BSA (body sur-
face area), arm circumference, and leg circumference 
(at one-third proximal) at both visits: initiation and visit 
two. For BMI calculation, the formula weight/height² 
was used. The recommendation of the World Health 
Organization was followed: BMI ≥ 30 kg/m² was consid-
ered obesity and between 25-29.9 kg/m² overweight. 
Blood pressure values were monitored with two meas-
urements in the seated position at the end of the objec-
tive examination.

Laboratory analyses
Blood samples were collected at the hospital, in the 

local laboratory after 12 hours of fasting, and included: 
lipid profile (LDL cholesterol calculated by the Fried-
wald formula), fasting glucose, HbA1c, urea, creatinine, 
sodium, potassium, complete blood count, ESR, fibrino-
gen, C-reactive protein, thyroid stimulating hormone, 
AST, ALT, urine analysis, uric acid, NTproBNP. The entire 
mentioned set was collected at both study visits.

Transthoracic cardiac ultrasound
Transthoracic echocardiographic evaluation was 

performed using the apparatus (MY GOLDEN LAB 25- 
ESAOTE) available in the hospital's echocardiography 
laboratory where the study was conducted. Classic 
structural parameters included: cardiac chamber di-
mensions, interventricular septal wall thickness, 
M-mode assessment of IVC, assessment of valvular 
structure and function, and estimation of mitral/tricus-
pid regurgitation according to current guidelines. Clas-
sic indices of systolic function included cardiac output 
measurement, EF by Simpson's method, MAPSE of the 
LV lateral wall using M-mode at the mitral annulus as a 
marker of LV longitudinal systolic function, TAPSE of the 
RV lateral wall using M-mode at the tricuspid annulus 
as a marker of RV longitudinal systolic function. Classic 
indices of diastolic function included: E, A, E/A, TdE, A 
duration (obtained at the peak of the mitral/tricuspid 
valves), filling time (FT) (time from the onset of the E 
wave to mitral valve closure), biplane LA volume ob-
tained from dedicated LA images in apical 4- and 
2-chamber views. Passive, conduit, and active LA func-
tions were assessed by measuring LA volumes at the 
time of the MV closure (minimal volume) and end-sys-
tolic (maximal volume).

The RV-RA gradient and calculated PAPs using con-
tinuous-wave Doppler envelope of the tricuspid valve 
estimated RA pressure (by dimensions and respiratory 
variation of IVC). Tissue Doppler echocardiography as-
sessing LV longitudinal systolic function with systolic 
velocities in longitudinal axis (S) by color-guided pulsed 

tissue Doppler at basal segments in apical 4C (lateral 
wall, posterior IVS), 2C (inferior wall, anterior) and 3C 
(anterior IVS and posterior wall). RV longitudinal systol-
ic function with systolic velocity in longitudinal axis (S) 
in color-guided pulsed tissue Doppler imaging at basal 
and mid RV free wall segments in apical 4C. Longitudi-
nal diastolic function assessed by DTI with lateral E/E' 
Doppler.

Quality of life assessment
The Kansas City Cardiomyopathy Questionnaire was 

used as a tool for assessing quality of life and monitor-
ing the symptomatic status of patients at both study 
visits: baseline and follow-up. For objective evaluation 
of patient strength, handgrip strength was measured at 
both study visits using an approved dynamometer.

RESULTS
Demographic characteristics of participant groups

A total of 25 patients were included in the GLP1 re-
ceptor agonist-treated group, of which 52% were fe-
male and 48% were male. The cohort of patients on 
SGLT2 inhibitor therapy consisted of 37 patients, of 
which 54% were female and 46% were male. In the 
GLP1 receptor agonist-treated group, 92% were obese 
and only 8% were overweight. In the SGLT2 inhibi-
tor-treated group, only 73% were obese, with the re-
maining 27% being overweight. The mean BMI at base-
line visit was 36.68 ±5.2 kg/m² in the GLP1 receptor 
agonist group and 33.57±5.9 kg/m² in the SGLT2 inhibi-
tor group.

The mean age at study inclusion was 60.68 ±10.2 
years in the GLP1 receptor agonist group and 64.3±7.2 
years in the SGLT2 inhibitor group. The mean duration 
of diabetes was 8.2 years ±4 years in the GLP1 receptor 
agonist group and 12 ±11.6 years in the SGLT2 inhibitor 
group.

In the GLP1 receptor agonist-treated group, 24% 
were smokers, while in the SGLT2 inhibitor-treated 
group, 24.3% were actively smoking. All study partici-
pants had lipid profile values classifying them as dyslipi-
demic.

Regarding medical history: in the GLP1 receptor ag-
onist-treated group, 12% had a history of myocardial 
infarction, 0% had revascularized peripheral arterial 
disease, and 4% had a history of ischemic stroke; in the 
SGLT2 inhibitor-treated group, 19% had a history of my-
ocardial infarction, 5.4% had revascularized peripheral 
arterial disease, and 13.5% had a history of ischemic 
stroke. From the study population, there was a total 
percentage of 16% myocardial infarction, 3.2% revascu-
larized peripheral arterial disease (PAD), and 9.7% is-
chemic stroke.
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Associated comorbidities
One of the main causes of chronic kidney disease 

(CKD) is diabetes mellitus with the development over 
time of diabetic nephropathy [13]. It is estimated that 
half of diabetic patients also have CKD, with the elderly, 
those with long-standing type 2 diabetes, and certain 
ethnic groups being more predisposed [14]. In the 
study population, patients with stage 1 CKD predomi-
nated: 72% of those treated with GLP1 receptor ago-
nists and 67% of those treated with SGLT2 inhibitors. 
Another frequent association is type 2 diabetes, CKD, 
and hypertension, with blood pressure values some-
times even harder to control than glycemic values in 
these patients [15].

Associated antidiabetic therapy
The addition of GLP1 receptor agonist or SGLT2 in-

hibitor treatment was performed in addition to pre- 
existing antidiabetic background therapy. Regarding in-
sulin therapy, 36% of the GLP1 receptor agonist-treated 
group associated with it, while 64.9% of the SGLT2 in-
hibitor-treated group did so. For oral antidiabetic drugs 
(OADs), 92% of the GLP1 receptor agonist group were 
on treatment, while only 72% of the SGLT2 inhibi-
tor-treated group were.

Cardiovascular therapy
Study participants received targeted therapy based 

on associated cardiovascular comorbidities, including 
beta-blockers (BBs), angiotensin receptor blockers 
(ARBs), and angiotensin-converting enzyme inhibitors 
(ACEIs).

TABLE 1. Characteristics of the study population

Variable SGLT-2 
inhibitors GLP-1 RAs p

Obesity 24(73%) 23(92%) 0.059
Smoking 9(24.3%) 6(24%) 0.611
History of MI 7(19%) 3(12%) 0.055
History of stroke 1(4%) 5(13.5%) 0.387
History of PAD 2 (5.4%) 0(0%) 0.352
Insulin therapy 24(64.9%) 9(36%) 0.038
OADs 27(72%) 23(92%) 0.101
ARBs 11(29.7%) 5(20%) 0.556
ACEIs 22(59.5%) 16(64%) 0.794
BBs 31(83.8%) 19(76%) 0.521

Objective clinical examination
The clinical evaluation included two blood pressure 

measurements. An EKG was performed at each visit 
since one of the inclusion criteria was the presence of 
sinus rhythm on the EKG.

TABLE 2. Clinical features

Variable GLP-1 RAs SGLT-2 inhibitors

Systolic blood pressure 
mmHg 137.5±16.8 SD 140±18.3 SD

Diastolic blood pressure 
mmHg 81.4±10 SD 79.3±10.6 SD

Heart Rate bpm 74±9.43 SD 72±9.97 SD

Echocardiographic parameters of systolic and 
diastolic function

For the assessment of systolic function, left ven-
tricular ejection fraction (LVEF) was measured using the 
Simpson method and basal tissue systolic velocities. 
Calculating the left ventricular ejection fraction by  
evaluating left ventricular volumes is the most used 
method [16]. At the baseline visit, the mean LVEF was 
60.8%±6.4% in the GLP1 receptor agonist-treated group 
and 60.5%±7.5% in the SGLT2 inhibitor-treated group.

Stroke volume is the sum event of the cardiac cycle 
and represents the most pragmatic indicator by which 
the clinician can determine, regardless of other 2D re-
sults, whether cardiac pathophysiology contributes to 
the patient's clinical status. An estimated stroke volume 
is quickly useful, providing valuable information about 
hemodynamics and causality [17]. The mean stroke vol-
ume in the study was 43.9±9.48 ml in patients treated 
with GLP1 receptor agonists and 44.6±12.43 ml in the 
second group.

The diastolic profile was of type I in the study, with a 
mean E/A ratio of 0.72±0.15 in the GLP1 receptor ago-
nist-treated group and 0.66±0.14 in the SGLT2 inhibi-
tor-treated group. Another echocardiographic parame-
ter determined for diastolic function was E/E' lateral, 
with a mean of 11±1.2 in the GLP1 receptor agonist- 
treated group and 9.4±2.2 in the SGLT2 inhibitor-treat-
ed group.

A prognostic parameter in congestive heart failure is 
the tricuspid annular systolic excursion (TAPSE) to pul-
monary artery systolic pressure (PAPs) ratio [18]. Right 
ventricular longitudinal function was assessed by TAPSE 
with mean values of 24.2±3.3 in the first group and 
23.4±3.5 in the second group. PAPs values were catego-
rized as normal-low, which is why they were not further 
detailed.	

Biological profile
Patients in the study cohorts had the specified set of 

analyses collected at both visits as mentioned in the 
study protocol. In terms of glycemic control, the GLP1 
receptor agonist-treated group had an average blood 
glucose level of 219±77 mg/dl and glycated hemoglo-
bin of 8.9%±1%, while in the SGLT2 inhibitor-treated 
group, the average blood glucose level was 199±70 mg/
dl and glycated hemoglobin was 8.8%±2.3%. Regarding 
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metabolic control in the study population, the mean to-
tal cholesterol in the GLP1 receptor agonist-treated 
group was 213±55 mg/dl, and in the SGLT2 inhibi-
tor-treated group, it was 196±42.7 mg/dl.

The inflammatory syndrome, especially highly sensi-
tive C-reactive protein (hs-CRP), has an additional role 
in stratifying the risk for patients with heart failure [19]. 
Data from a systematic review and meta-analysis sug-
gest the possibility of using hs-CRP as a biomarker not 
only for predicting the development of new cases of 
HFpEF but also for long-term prognosis in this patholo-
gy [20]. In the GLP1 receptor agonist-treated group, the 
average hs-CRP was 1.08±1.03 mg/dl, while in the 
SGLT2 inhibitor-treated group, it was 1.3±1.1 mg/dl. 
Slightly higher values were recorded in the SGLT2 inhib-
itor group, where patients with a higher NYHA class 
were enrolled, but without statistical significance. This 
result would probably confirm the prognostic role of 
hs-CRP in the group with more advanced pathology if 
the patient cohorts were larger.

In the diagnostic protocol of HFpEF, the biomarker 
NT-proBNP is also included. Limitations related to this 
biomarker in the current study population, which  
largely associates obesity are related to falsely normal 
values. This situation was frequently found in other 
studies with a similar population. In one such study 
conducted at the Mayo Clinic, a substantial percentage 
of patients with HFpEF had NT-proBNP within normal 
limits. The pathophysiology of this phenotype is un-
known [21] but frequently encountered in patients 
with obesity. Patients with HFpEF and normal NT-proB-
NP usually have mild diastolic dysfunction with normal 
cardiac output during physical exertion, although they 
have significantly increased cardiac filling velocities. 
This group has an increased risk of death or readmis-
sion for heart failure compared to those without heart 
failure [22]. The NT-proBNP level is lower in overweight/
obesity, even in those with type 2 diabetes. Insulin re-

sistance and low-grade chronic inflammation associat-
ed with such patients are implicated [23,24].

The mean NT-proBNP value in the study population 
treated with GLP1 receptor agonists was 63.5±41, with 
this group having obesity associated in 92% proportion. 
In the SGLT2 inhibitor-treated group, the mean NT-proB-
NP value was 189±272, with this group having obesity 
associated in a smaller percentage, namely 73%.

Quality of life and NYHA class
The NYHA class has remained a prognostic factor for 

morbidity and mortality in patients with heart failure 
over time [25]. Discrepancies between NYHA class and 
the Kansas City Cardiomyopathy Questionnaire (KCC-
QS) score have been common. Compared, KCC-QS has 
been more significantly associated with subsequent 
mortality, particularly at 4 years [26]. KCC-QS, initially 
created with 23 questions, was reconfigured to 12 
questions to be used as an evaluation tool in heart fail-
ure studies [26]. In the GLP1 receptor agonist-treated 
group, 68% of patients were classified in NYHA class II, 
and 0% in NYHA class III. In the SGLT2 inhibitor-treated 
group, 43% were in NYHA class II, and 19% in NYHA 
class III.

Upon applying the KCC-QS questionnaire, the mean 
result in the GLP1 receptor agonist-treated group was 
60.5±16.7 points, while in the SGLT2 inhibitor-treated 
group, it was 48.7±26 points. These results reflect a 
more deteriorated symptomatic status and a lower 
quality of life than the NYHA class mentioned earlier in 
both treatment groups.

Another test that was performed is the handgrip 
test using a dynamometer to evaluate muscle blood 
flow and endothelium-dependent vasodilation in the 
peripheral blood vessel during dynamic gripping effort 
in patients with HFpEF. Although the contribution of 
non-cardiac comorbidities to the pathophysiology of 
HFpEF has been recognized, changes in peripheral vas-
cular control are still under observation [27]. A reduc-
tion in blood flow and vascular conductance during dy-
namic handgrip exercise was found in patients with 
HFpEF compared to patients who have comorbidities 
such as obesity and hypertension but without HFpEF 
[27].

TABLE 3. Echocardiographic parameters in study population

GLP-1 RAs (n=25) SGLT2 inhibitors (n=37) Total (n=62)
p

Mean Std. Deviation Mean Std. Deviation Mean Std. Deviation

FEVS (%)-v1 0.61 0.06 0.61 0.08 0.61 0.07 0.88
E/A-v1 0.72 0.15 0.66 0.15 0.69 0.15 0.12
E/E' lateral-v1 11.12 1.20 9.44 2.29 10.12 2.08 0.00
SV-v1 43.96 9.49 44.62 12.43 44.35 11.26 0.82
TAPSE - v1 24.20 3.32 23.46 3.57 23.76 3.46 0.41

TABLE 4. Distribution of left ventricle hypertrophy and left 
atrium dilatation in the study group

Variable GLP-1 RAs SGLT-2 
inhibitors p

Left ventricle hypertrophy 18(72%) 31(83.8%) 0.501
Left atrium volume >45 ml 21(84%) 28(75.7%) 0.534
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DISCUSSIONS
The effects of SGLT2 inhibitors or GLP1 receptor ag-

onists on diastolic dysfunction, quality of life, and 
weight impact were evaluated.

Improvement in diastolic dysfunction at 6 months 
was observed by monitoring the lateral E/E' ratio, with 
a better ratio of 3.28 ± 1.27 (95% confidence interval 
[CI], 2.75-3.80, p<0.01) in the GLP1 receptor ago-
nist-treated group. In the SGLT2 inhibitor therapy 
group, the lateral E/E' ratio improved to 2.93 ± 2.15 
(95% confidence interval [CI], 2.21-3.64, p<0.01) at visit 
2. Regarding the E/A ratio: the result in the GLP1 recep-
tor agonist-treated group was -0.5±1.27 (95% confi-
dence interval [CI], -0.08-0.16, p at the significance lim-
it of 0.05), and in the SGLT2 inhibitor-treated group, the 
result was -0.06+0.11 (95% confidence interval [CI], 
-0.09-0.02, p:0.03). HFpEF represents an underdiag-
nosed pathology, often associated with obesity because 
some of the pathophysiological mechanisms such as 
central adiposity with increased inflammation, left ven-
tricular hypertrophy, peripheral insulin resistance, and 
diastolic dysfunction are common and implicated in the 
pathogenesis of both comorbidities [2-4]. The coexist-
ence of these 2 conditions, HFpEF, and obesity, with un-
favorable prognosis is well known, but data from pro-
spective observational studies aiming to decrease 
weight and its underlying impact on diastolic dysfunc-
tion and beyond in HFpEF are lacking [28].

After 6 months of treatment initiation, both groups 
showed improvement in the Kansas City Cardiomyopa-
thy Questionnaire score, with an average of 15.88 ± 7.7 
points (95% confidence interval [CI], 19.7-12.7, p<0.01) 
in the GLP1 receptor agonist-treated group and 13.57 ± 
7.96 points (95% confidence interval [CI], 16.22-10.91, 
p<0.01) in the SGLT2 inhibitor-treated group, indicating 
an improvement in quality of life. In the STEP-HFpEF 
study, a randomized, double-blind study monitoring 
the effects of GLP1 receptor agonist treatment (subcu-
taneous semaglutide)/placebo in a population of pa-
tients with obesity and HFpEF, where the Kansas City 
Cardiomyopathy Questionnaire score was applied as an 
evaluation tool for quality of life, the improvement was 
16.6 points, similar to that found in the current study 
[1]. SGLT2 inhibitor treatment has proven effective in 
HFpEF and is included in current guideline recommen-
dations. Evidence from 2 randomized studies—Deliver 
(dapagliflozin in HFpEF) and Emperor (empagliflozin in 
HFpEF)—has led to this recommendation recently in-
troduced into standard therapy [29, 30]. Both studies 

were double-blind, randomized trials with the primary 
endpoint of heart failure worsening and cardiovascular 
death. In Deliver, as a secondary objective, the Kansas 
City Cardiomyopathy Questionnaire score was followed 
up at 1 month when was better than baseline. In Deliv-
er, the predominant NYHA class at inclusion was II with 
a percentage of 75%, similar to Emperor. In the current 
study, 43% of the SGLT2 inhibitor group were in NYHA 
II, but the mean KCC-QS score at baseline was 48 points, 
whereas in Deliver, the mean KCC-QS score at baseline 
was 70 points. In conclusion, in the current study, the 
patients were at a more advanced stage of heart failure 
compared to Deliver.

Weight loss at the 6-month visit was more signifi-
cant in the GLP1 receptor agonist-treated group with an 
average of 5.8 ± 1.8 kg (95% confidence interval [CI], 
4.7-7.0, p<0.01). In the SGLT2 inhibitor-treated group, it 
was 1.37 ± 1.4 kg (95% confidence interval [CI], 0.54-
2.21, p<0.01). The mean BMI decrease was 1.44±0.06 
kg/m² (95% confidence interval [CI], 0.05-0.11, p<0.01) 
in the GLP1 agonist group and 0.37±0.41 kg/m² (95% 
confidence interval [CI], 0.05-0.71, p<0.01) in the sec-
ond group. A reduction in arm circumference of 
0.86±0.6 cm (95% confidence interval [CI], 0.61-1.1, 
p<0.01) was recorded in the first group and 0.28 ± 0.67 
cm (95% confidence interval [CI], 0.05-0.5, p<0.015) in 
the SGLT2 inhibitor-treated group.

The limitations of the current study are related to 
the small number of participants, but the current re-
sults recommend extension to a larger sample size for 
significant statistical power. Additional limitations are 
related to the short follow-up period: in the current 
study of 6 months compared to an average of 2 years in 
Deliver and Emperor, as well as the small participant 
pool.

CONCLUSIONS
The current study has revealed improvement in 

symptoms, quality of life, diastolic dysfunction, and 
weight loss in patients with type 2 diabetes and heart 
failure with preserved ejection fraction (HFpEF) treated 
with GLP1 receptor agonist or SGLT2 inhibitor. Further 
studies are needed in this direction to establish wheth-
er GLP1 receptor agonists represent a new therapeutic 
class for HFpEF in patients with type 2 diabetes and 
obesity.
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