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Abstract

Purpose: Sodium-glucose co-transporter 2 inhibitors (SGLT-2i) and Glucagon-like Peptide-1 
Receptor Agonists (GLP-1RA) are two common anti-hyperglycemic agents prescribed by clinicians. 
The effects on cardiovascular conditions such as Heart Failure (HF) hospitalization, stroke, 
Myocardial Infarctions (MI), and other cardiovascular conditions are not well studied. The purpose 
of this study is to analyze existing data on the effect of SGLT-2i and GLP-1RA on preventing these 
cardiovascular conditions. 

Methods: A retrospective meta-analysis of all existing literature on the effect of SGLT-2i 
and GLP-1RA on the rates of the following categories were researched: primary cardiovascular 
outcomes, HF hospitalizations, Atrial Fibrillation (AF), stroke, MI, and HF symptoms. Hazard ratios 
for each category were obtained, and the overall Hazard Ratio (HR) to determine overall statistical 
signi icance was computed. 

Result: Both medication classes provided a statistically signi icant reduction in preventing 
major cardiovascular events. Only SGLT-2i provided a statistically signi icant reduction in heart 
failure hospitalizations. Only GLP-1RA provided a statistically signi icant reduction in preventing 
stroke. Neither medication class provided a statistically signi icant bene it in preventing myocardial 
infarctions. More studies are needed on the effects of either SGLT-2i or GLP-1RA agonists on 
preventing HF symptoms or AF. 

Conclusion: This study demonstrates that SGLT-2i and GLP-1RA are important for improving 
both diabetic and cardiovascular health. In patients at risk for a major cardiovascular event, SGLT-
2i or GLP-1RA may be prescribed by clinicians. More studies must be performed to draw more 
conclusions. 

[1]. GLP-1RA helps stimulate the endogenous production of 
insulin [2]. While elevated blood glucose and T2DM were the 
original indications of use for these medications, utility in 
Heart Failure (HF) and other cardiac conditions have been 
recently explored. Some of the mechanisms that have been 
postulated that have helped include afterload reduction as well 
as improved glycemic control. Afterload reduction, achieved 
through proper blood pressure management, is thought to 
improve cardiac strain. Glycemic control is thought to reduce 
the risk of metabolic events and coronary artery disease [1,2]. 

Background
Cardiovascular Disease (CVD) remains the leading cause 

of morbidity and mortality in patients with diabetes mellitus. 
Sodium-glucose co-transporter 2 inhibitors (SGLT-2i) and 
Glucagon-like Peptide-1 Receptor Agonists (GLP-1RA) are 
two anti-hyperglycemic agents that have emerged as new 
therapies for patients with Type Two Diabetes Mellitus 
(T2DM) and are currently being prescribed by a vast number 
of clinicians. SGLT-2i prevents the reuptake of sodium, glucose, 
and water at the proximal convoluted tubule of the nephron 
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Due to initial landmark trials demonstrating the bene it of 
SGLT-2i, the Food and Drug Administration (FDA) approved 
the use of this medication class for use in heart failure and 
other heart-related medical conditions in 2020 [3]. Many 
other anti-hyperglycemic medications, including GLP-1RA, 
have been studied for their role in improving cardiovascular 
outcomes. Some GLP-1RA, including Dulaglutide, have also 
been approved for the reduction of cardiovascular events [4]. 
Randomized Controlled Trials (RCTs) have demonstrated the 
bene it in many aspects of the cardiovascular pro ile including 
Major Adverse Cardiac Events (MACE), Heart Failure (HF) 
hospitalization rates, Atrial Fibrillation (AF) rates, and the 
development of HF symptoms. Data regarding the bene it of 
different medications in either of the two medication classes 
in the aforementioned disease categories needs to be explored 
further. Thus, the purpose of this meta-analysis is to determine 
which cardiac diseases have been shown by the current 
literature to be most positively impacted by SGLT-2i and GLP-
1RA and to discuss the relative performance of both drugs in 
various cardiovascular disease categories. The results of this 
study would allow clinicians to effectively manage patients 
with these co-morbidities or at risk for these co-morbidities. 
If these medications demonstrated statistically signi icant 
bene its in any of the studied cardiovascular conditions, this 
could help reduce the rate of development of the condition or 
the incidence of severe outcomes. 

Methods
A literature search, conducted by all authors listed in the 

authorship, using the databases PubMed and Google Scholar 
was performed, ranging from the years 2010-2022. The 
search for studies lasted three months, occurring mostly in 
the irst quarter of 2022. The following keywords and their 
MeSH terms were used for the search: ‘(sodium-glucose co-
transporter inhibitor OR SGLT2 inhibitor OR SGLT-2 inhibitor 
OR SGLT 2 inhibitor), (Glucagon-like Peptide-1 Receptor 
agonist OR GLP-1RA OR GLP1 agonist), (heart failure or 
cardiac failure OR CHF)’. The effect of both drug classes (SGLT-
2i and GLP-1RA) on the rates of the following categories 
was researched: Majo r Adverse Cardiac Events (MACE), HF 
symptoms and hospitalizations, AF, stroke, and myocardial 
infarction. MACE was de ined as the traditional three-point 
de inition: death from cardiovascular cause, nonfatal stroke, 
or nonfatal myocardial infarction. The criteria used for the 
selection of the categories included the availability of data 
from chart review and results of prior available studies. While 
most other studies focus on MACE and HF, other aspects of 
cardiovascular disease, such as atrial ibrillation, stroke, and 
MI, are not well-covered. This was decided after a database 
review on PubMed and Google Scholar platforms. As a result, 
the decision to study the effects of SGLT-2i and GLP-1RA on 
these other cardiovascular diseases was made. 

Regarding the criteria of studies chosen, those that met the 
criteria above were included in the study. It is approximated 
that more than 50% of the search results did not meet the 
inclusion criteria. 

Inclusion criteria and outcomes of interest

Inclusion criteria for the studies included: 1. Large 
Randomized Controlled Trials (RCTs) or meta-analyses of 
previously performed RCTs. Large Randomized controlled 
trials were de ined as studies whose patient populations were 
greater than 1,000 participants. 2. Patients who took either 
SGLT-2i or GLP-1RA. The outcomes of interest included the 
Hazard Ratios (HR) and percent changes compared to placebo 
within each disease type for both SGLT-2i and GLP-1RA. 3. 
Studies that assessed the effect of SGLT-2 or GLP-1 agonists 
on any of the following cardiovascular pro iles: primary 
cardiovascular outcomes, HF symptoms and hospitalizations, 
AF, stroke, and myocardial infarction. 

Statistical analysis

For all meta-analyses, the Bayesian Hierarchical model 
for Meta-Analysis was applied as presented in section 5.6 
of Gelman to estimate the overall hazard ratio along with a 
central 95% credible interval. Th is model is the Bayesian 
version of the random-effects meta-analysis introduced by 
DerSimonian and Laird (1986) [5,6]. More speci ically, for 
each study j, we performed the log of the hazard ratio, yj, 
and computed the standard deviation of the log hazard ratio 
estimate, sd(yj), based on the length of the log-transformed 
con idence intervals. We it the Bayesian mode yj ∼ Normal 
(θj = σj) with a standard deviation  σj = sd(yj) and priors θj ∼ 
Normal(μ, τ) and p(μ, τ) proportional to 1. For meta-analysis 
that considers four or fewer studies, priors p(μ) proportional 
to 1 and p(τ)a standard normal restricted to the positive 
real line was used. The overall hazard ratio estimate is the 
posterior expected value of exp (μ) with a central 95% credible 
interval given by the 0.025 and 0.975 posterior quantiles of 
exp (μ). To standardize notation, in this paper, we call p-value 
the Bayesian measure of evidence against the Null hypothesis 
(Pereira and Stern, 1999), de ined as the smallest number ev 
such that the 1-ev central credible interval for estimate overall 
HR (i.e., exp(mu)) does not contain the null value (HR = 1) 
indicating overall no difference between the treatment groups 
[7]. The Bayesian measure of evidence is a p - value in the 
sense that it is the result of “inverting the credible interval” 
similar to the inversion of the con idence interval to compute a 
p - value. Additionally, as a measurement of heterogenicity in 
the outcomes across studies, we compute the Bayesian version 
of I2 that is interpreted as the total variation in the estimates 
of treatment effect that is due to heterogeneity between 
studies [8]. Values of I2 close to zero indicates that the clinical 
trials are homogeneous for the category while values close to 
1 indicate heterogenicity [8].

p - values, for determination of statistical signi icance, 
were evaluated against an alpha value of 0.05. A p - value less 
than the alpha value of 0.05 was determined to be statistically 
signi icant and the null hypothesis of no difference between 
treatment and placebo was rejected. For the Ejection Fraction 
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analysis, an analysis of variance was performed to detect the 
main effects, and differences between SGLT-2 inhibitors and 
GLP-1RA. Computations were carried out using R statistical 
programming language and R package rstan.

Results
Major Adverse Cardiovascular Event (MACE)

The overall aggregate of the studies demonstrated 
statistical signi icance for both SGLT-2i and GLP-1RA in the 
prevention of MACE. Both groups employed studies with large 
sample sizes. Even within individual studies, a majority of the 
studies that were included for each drug type demonstrated 
statistical signi icance with respect to MACE (Tables 1,2; 
Figures 1,2).

Heart failure hospitalizations

The overall aggregate of the studies demonstrated statistical 
signi icance for SGLT-2i. GLP-1RA did not demonstrate 
statistical signi icance. Within individual studies, all of the 
studies for SGLT-2i showed a statistically signi icant result. For 
GLP-1RA only one such study demonstrated a bene it (Tables 
3,4; Figures 3,4).

Atrial fi brillation

 The overall aggregate of studies showed no statistically 
signi icant bene it for SGLT-2i in preventing AF. Individually, 
2/3 of the studies did show bene it. Data for GLP-1RA were 
limited (Table 5; Figure 5).

Table 1: Data Results of Studies Investigating the Effect of SGLT-2i on Primary Cardiovascular Outcomes.

Author Study Population SGLT-2i Type HR [95% Con idence Interval]

CREDENCE [9] 4, 401 patients with T2DM and chronic kidney disease. Canagli lozin 0.70 [0.59 - 0.82]

VERTIS CV [10] 8,246 randomly assigned patients with T2DM and atherosclerotic 
cardiovascular disease.

Ertugli lozin 0.97 [0.85 - 1.11]

EMPA-REG [11] 7,020 patients with T2DM at high cardiovascular risk. Empagli lozin 0.86 [0.74 - 0.99]

CANVAS 12 10,142 participants with T2DM and high cardiovascular risk. Canagli lozin 0.86 [0.75 - 0.97]

DECLARE-TIMI 58 [13]
17,160 patients

patients with T2DM who had or were at risk for atherosclerotic 
cardiovascular disease

Dapagli lozin 0.93 [0.84 - 1.03]

SCORED Trial [14]

10, 584 patients were randomized in a 1:1 fashion to either 
sotagli lozin 400 mg daily (n = 5,292) or placebo (n = 5,292). 
Sotagli lozin was started at 200 mg daily and increased to the 

target dose if there were no unacceptable side effects.

Sotagli lozin 0.72 [0.63 - 0.83]

Soloist Trial [15]
1,222 patients with T2DM who were recently hospitalized for 

worsening heart failure were randomly assigned to receive 
sotagli lozin or placebo.

Sotaglifozin 0.72 [0.56 - 0.92]

 Overall Results 0.83 [0.72 - 0.94]

p – value 0.014

I2 76.68

Table 2: Data Results of Studies Investigating the Effect of GLP-1RA on Primary Cardiovascular Outcomes.

Author or Trial Study Population GLP-1RA Hazard Ratio [95% 
Con idence Interval]

SUSTAIN-6 [16] 3,297 patients with T2DM and glycated Hgb 7% or more. Semaglutide 0.74 [0.58 - 0.95]

LEADER 17 9,340 patients were randomly assigned patients with T2DM and high 
cardiovascular risk to receive liraglutide or placebo. Liraglutide 0.87(0.78 - 0.97)

REWIND [18] 9,901 patients at least 50 years old with T2DM who had either a previous 
cardiovascular event or cardiovascular risk factors. Dulaglutide 0.88 [0.79 - 0.99]

PIONEER-6 [19]

Total: 5,878 patients.
3,183 patients. The mean age of the patients was 66 years; 2695 patients 
(84.7%) were 50 years of age or older and had cardiovascular or chronic 

kidney disease.

Semaglutide 0.79 [0.57 - 1.11]

Exscel Trial [20] 14,752 patients with T2DM regardless of previous cardiovascular disease. Exenatide 0.91 [0.83 - 1.00]

Harmony Trial [21] 

Total: 9,463 patients.
4,731 patients were assigned to receive albiglutide and 4,732 patients to 

receive placebo. Patient ages were 40 years and older. Underlying conditions 
included T2DM and cardiovascular disease (at a 1:1 ratio). 

Albiglutide 0.78 [0.68 - 0.90]

Elixa Trial [22]
6,068 patients with T2DM who had had a myocardial infarction or who 

had been hospitalized for unstable angina within the previous 180 days to 
receive lixisenatide or placebo 

Lixisenatide 1.02 [0.89 - 1.17]

Overall Results 0.88 [0.79 - 0.95]

p - value 0.012

I2 72.44
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Figure 2: Forest Plot of Studies Investigating the Effect of GLP-1RA on Primary Cardiovascular Outcomes.

Table 3: Data Results of Studies Investigating the Effect of SGLT-2i on HF Hospitalizations.

Author Study Population SGLT-2i Type Hazard Ratio [95% 
Con idence Interval]

CREDENCE [9] 4,401 patients with T2DM and Chronic Kidney Disease (CKD). Canagli lozin 0.61 [0.47 - 0.80]

VERTIS-CV [10] 8,246 patients with T2DM and atherosclerotic cardiovascular disease. Ertugli lozin 0.70 [0.54 - 0.90]

EMPA-REG [11] 7,020 patients with T2DM at high cardiovascular risk. Empagli lozin 0.65 [0.5 - 0.85]

CANVAS [12] 10,142 participants with T2DM and high cardiovascular risk. Participants in each trial were 
randomly assigned to receive canagli lozin or placebo. Canagli lozin 0.67 [0.52 - 0.87]

DECLARE-TIMI 58 [13] 17,160 patients with T2DM had multiple risk factors for atherosclerotic cardiovascular disease or 
had established atherosclerotic cardiovascular disease. Dapagli lozin 0.73 [0.61 - 0.88]

SCORED Trial [14]
10, 584 patients were randomized in a 1:1 fashion to either sotagli lozin 400 mg daily (n = 5,292) 

or placebo (n = 5,292). Sotagli lozin was started at 200 mg daily and increased to the target dose if 
there were no unacceptable side effects.

Sotagli lozin 0.67 [0.55 - 0.82]

Soloist Trial [15] 1,222 patients with T2DM who were recently hospitalized for worsening heart failure were 
randomly assigned to receive sotagli lozin or placebo. Sotaglifozin 0.64 [0.49 - 0.83]

DAPA-HF [23] 4,744 patients with New York Heart Association class II, III, or IV heart failure and an ejection 
fraction of 40% or less to receive either dapagli lozin (at a dose of 10 mg once daily) or placebo. Dapagli lozin 0.70 [0.59 - 0.83]

Emperor-Preserved 
[24]

5,988 patients with class II-IV heart failure and an ejection fraction of more than 40% to receive 
empagli lozin or placebo. Empagli lozin 0.73 [0.61 - 0.88]

Emperor-Reduced [25] 3,730 patients with class II, III, or IV heart failure and an ejection fraction of 40% or less to receive 
empagli lozin (10 mg once daily) or placebo Empaglifozin 0.70 [0.58 - 0.85]

Overall Results 0.69 [0.64 - 0.74]

p - value < 0.001

I2 25.81
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Figure 1: Forest Plot of Studies Investigating the Effect of SGLT-2i on Primary Cardiovascular Outcomes.
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Table 4: Data Results of Studies Investigating the Effect of GLP-1RA on HF Hospitalizations.

Author or Trial Study Population GLP-1RA Hazard Ratio [95% 
Con idence Interval]

SUSTAIN-6 [16] 3,297 patients with T2DM and glycated Hgb 7% or more. Semaglutide 1.11 [0.77 - 1.61]

LEADER [17] 9,340 patients randomized who had T2DM. Liraglutide 0.87 [0.73 - 1.05]

REWIND [18] 9,901 patients at least 50 years old with T2DM who had either a previous cardiovascular event or 
cardiovascular risk factors. Dulaglutide 0.93 [0.77 - 1.12]

PIONEER-6 [19]
Total: 5,878 patients.

3,183 patients. The mean age of the patients was 66 years; 2695 patients (84.7%) were 50 years of age 
or older and had cardiovascular or chronic kidney disease.

Semaglutide 0.86 [ 0.48 - 1.55]

Exscel Trial [20] 14,752 patients with T2DM regardless of previous cardiovascular disease. Exenatide 0.94 [0.70 - 1.13]

Harmony Trial [21] 

Total: 9,463 patients.
4,731 patients were assigned to receive albiglutide and 4,732 patients to receive placebo. Patient ages 

were 40 years and older. Underlying conditions included T2DM and cardiovascular disease (at a 1:1 
ratio).

Albiglutide 0.71 [0.53 - 0.94]

Elixa Trial [22] 6,068 patients with T2DM who had had an MI or who had been hospitalized for unstable angina within 
the previous 180 days received lixisenatide or placebo. Lixisenatide 0.96 [0.75 - 1.23]

Overall Results 0.90 [0.79 - 1.04]

p - value 0.122

I2 48.64
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Figure 3: Forest Plot of Results of Studies Investigating the Effect of SGLT-2i on HF Hospitalizations.
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Figure 4: Forest Plot of Studies Investigating the Effect of GLP-1RA on HF Hospitalizations.
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Stroke

The overall aggregate of studies for GLP-1RA demonstrated 
statistically signi icant bene its in preventing stroke, but not 
SGLT-2 inhibitors. Individually, three of the studies for GLP-
1RA showed bene it with respect to stroke reduction while 
none of the studies for SGLT-2i demonstrated statistical 
signi icance (Tables 6,7; Figures 6,7).

Myocardial infarction

No statistically signi icant bene it for either SGLT-2i or 
GLP-1RA. Individually, none of the studies demonstrated 
statistical signi icance for SGLT-2i while only one of the studies 
for GLP-1RA demonstrated statistical signi icance (Tables 8,9; 
Figures 8,9).

Heart failure symptoms (Table 10) 
Discussion

This meta-analysis of the current landmark trial data 

Table 5: Data Results of Studies Investigating the Effect of SGLT-2i on Atrial Fibrillation.

Author Study Population SGLT-2i Type Hazard Ratio [95% Con idence 
Interval]

Zelniker, et al. [26] 17, 160 patients with T2DM and multiple risk factors for atherosclerotic 
cardiovascular disease. Dapagli lozin 0.81 [0.68 - 0.95]

Usman, et al. [27] 35 randomized controlled trials with a total of 34,987 patients with T2DM. Unspeci ied SGLT-2 0.61 [0.31 - 1.19]

Patoulias, et al. [28] Patients with T2DM and Cardiac Risk Factors SGLT-2 inhibitors
(unspeci ied) 0.81 [0.69 - 0.95]

Overall Results 0.81 [0.46 - 1.24]

p -value 0.144

I2 92.47

0 0.2 0.4 0.6 0.8 1 1.2 1.4

Overall

Patoulias et al.

Usman et al.

Zelniker et al.

Hazard  [95% ce Interval]

St
ud

y

Figure 5: Forest Plot of Studies Investigating the Effect of SGLT-2i on Atrial Fibrillation.

Table 6: Data Results of Studies Investigating the Effect of SGLT-2i on Stroke.

Author Study Population SGLT-2i Type Hazard Ratio [95% Con idence 
Interval]

VERTIS CV [10] 8,246 randomly assigned patients with T2DM and atherosclerotic cardiovascular disease. Ertugli lozin 1.06 [0.82 - 1.37]

EMPA-REG [11] 7, 028 patients with T2DM. Empagli lozin Fatal or Nonfatal Stroke: 1.18 
[0.89 - 1.56]

CANVAS [12] 9,734 participants 
with T2DM. Canagli lozin 0.87 [0.69 - 1.09]

DECLARE-TIMI 58 [13] 17,160 patients with T2DM and had multiple risk factors for atherosclerotic cardiovascular 
disease or had established atherosclerotic cardiovascular disease Dapagli lozin 1.01 [0.84 - 1.21]

Overall Results 1.03 [0.79 - 1.33]

p - value 0.869

I2 81.43
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Table 7: Data Results of Studies Investigating the Effect of GLP-1RA on Stroke.

Author or Trial Study Population GLP-1RA Hazard Ratio [95% 
Con idence Interval]

SUSTAIN-6 [16] Randomized, double-blind, placebo-controlled, parallel-group trial; 3,297 patients with T2DM and glycated 
Hgb 7% or more. Patients were randomized in a 1:1:1:1 ratio to receive either 0.5 mg or 1.0 mg of once-

weekly subcutaneous semaglutide or volume-matched placebo.
Semaglutide 0.61 [0.38 - 0.99]

LEADER [17] 9,340 patients randomized who had T2DM (glycated hemoglobin of 7% or higher, n = 4,668 liraglutide 
group, n = 4,672 placebo group Liraglutide 0.86 [0.71 - 1.06]

REWIND [ 18] 9,901 patients at least 50 years old with T2DM who had either a previous cardiovascular event or 
cardiovascular risk factors. Dulaglutide 0.76 [0.62 - 0.94]

PIONEER-6 [19] 3, 183 patients. The mean age of the patients was 66 years; 2695 patients (84.7%) were 50 years of age or 
older and had cardiovascular or chronic kidney Semaglutide 0.74 [0.35 - 1.57]

Exscel Trial [20] 14,752 patients with T2DM regardless of previous cardiovascular disease. Exenatide Total Stroke: 0.85 [0.70 - 
1.03]

Harmony Trial [21] 4,731 patients were assigned to receive albiglutide and 4,732 patients to receive placebo. Patient ages were 
40 years and older. Underlying conditions included T2DM and cardiovascular disease (at a 1:1 ratio). Albiglutide 0.86 [0.66 - 1.14]

Elixa Trial [22] 6,068 patients with T2DM who had had a myocardial infarction or who had been hospitalized for unstable 
angina within the previous 180 days received lixisenatide or placebo. Lixisenatide 1.12 [0.79 - 1.58]

Overall Results 0.84 [0.71 - 0.97]

p - value 0.029

I2 53.91
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Figure 6: Forest Plot of Studies Investigating the Effect of SGLT-2i on Stroke.
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Figure 7: Forest Plot of Studies Investigating the Effect of GLP-1RA on Stroke.
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Table 8: Data Results of Studies Investigating the Effect of SGLT-2i on Myocardial Infarction.

Author Study Population SGLT-2i Type Hazard Ratio [95% Con idence 
Interval]

EMPA-REG [ 11] 7, 028 patients with T2DM Empagli lozin 0.87 [0.70 - 1.09]

CANVAS [12] 9,734 participants 
with T2DM Canagli lozin 0.89 [0.73 - 1.09]

DECLARE-TIMI 58 [13]
17,160 patients with T2DM had multiple risk factors for atherosclerotic cardiovascular disease 

or had established atherosclerotic cardiovascular disease. Dapagli lozin 0.89 [0.77 - 1.01]

Overall Results 0.90 [0.65 - 1.21]

p - value 0.213

I2 90

Table 9: Data Results of Studies Investigating the Effect of GLP-1RA on Myocardial Infarction.

Author or Trial Study Population GLP-1RA Hazard Ratio [95% 
Con idence Interval]

Marso, et al. [16] 3,297 patients with T2DM and glycated Hgb 7% or more. Semaglutide Nonfatal: 0.74 [0.51 
- 1.08]

 Marso, et al. [17] 9,340 patients randomized who had T2DM Liraglutide 0.86 [0.73 - 1.00]

REWIND [18]
Randomized, double-blind, placebo-controlled trial. 9,901 Men and women aged at least 50 years with T2DM who 
had either a previous cardiovascular event or cardiovascular risk factors were randomly assigned (1:1) to either 

weekly subcutaneous injection of dulaglutide (1.5 mg) or placebo.
Dulaglutide 0.96 [0.79 - 1.15]

PIONEER-6 [19] 3183 patients were randomly assigned to receive oral semaglutide or placebo. The mean age of the patients was 66 
years; 2695 patients (84.7%) were 50 years of age or older and had cardiovascular or chronic kidney disease.  Semaglutide 1.18 [0.73 - 1.90]

Exscel Trial [20]
14,752 patients with T2DM were randomly assigned, with or without previous cardiovascular disease, to receive 

subcutaneous injections of extended-release exenatide at a dose of 2 mg or matching placebo once weekly. Patients 
were followed for a median of 3.2 years (interquartile range, 2.2 to 4.4).

Exenatide 0.97 [0.85 - 1.10]

Harmony Trial 
[21]

Total: 9,463 patients.
Double-blind, randomized, placebo-controlled trial: 4731 patients were assigned to receive albiglutide and 4732 

patients to receive placebo; patients aged 40 years and older with T2DM and cardiovascular disease (at a 1:1 ratio) 
to groups that either received a subcutaneous injection of albiglutide (30–50 mg, based on glycemic response and 

tolerability) or of a matched volume of placebo once a week, in addition to their standard care.

Albiglutide 0.75 [0.61 - 0.90]

E lixa Trial [22] 6,068 patients with T2DM who had had a myocardial infarction or who had been hospitalized for unstable angina 
within the previous 180 days to receive lixisenatide or placebo Lixisenatide 1.03 [0.87 - 1.22]

Overall Results 0.92 [0.79 - 1.05]

p - value 0.147

I2 70.08
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Figure 8: Forest Plot of Studies Investigating the Effect of SGLT-2i on Myocardial Infarction.
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Figure 9: Forest Plot of Studies Investigating the Effect of GLP-1RA on Myocardial Infarction.

Table 10: Data Results of Studies Investigating the Effect of SGLT-2i on HF Symptoms.

Author Study Population SGLT-2i Type Change in HF symptoms 

Ingelheim, et al. [29] 315 participants with T2DM Empagli lozin Exercise Capacity score was 299.5 for the placebo vs 297.0 for the 
Empagli lozin group 

Abraham, et al. [30] HF patients with and without T2DM Empagli lozin +2.7% in 6MWTD 
(Dyspnea Score) 

Nunez, et al. [31] Nineteen patients with T2DM and 
symptomatic HF Empagli lozin +11.1% in peak VO21

regarding the utility of SGLT-2i and GLP-1RA explored 
the ef icacy of both anti-hyperglycemic medications in the 
reduction of cardiovascular conditions and symptoms while 
also exploring differences between the two medication classes. 
Our indings are consistent with other published studies 
and con irm the various cardioprotective effects of these 
medications. Moreover, in this analysis, we studied varying 
ef icacies of different medications in either of the drug classes 
in preventing MACE (major adverse cardiovascular events), 
heart failure hospitalizations, atrial ibrillation, stroke, and 
myocardial infarction. Additionally, this analysis studied the 
ability of both medications in either drug class to improve 
heart failure symptoms. 

This study had two major indings: both medication classes 
help prevent Major Cardiovascular Events (MACE) and the 
patient’s underlying conditions should not necessarily guide 
which class of medication to choose.

Regarding MACE, analysis of the above trials of SGLT-2i and 
GLP-1RA clearly demonstrated that both anti-hyperglycemic 
had a statistically signi icant reduction in the incidence of 
major adverse cardiovascular events. A similar magnitude of 
reduction in MACE has been noticed in previously published 
studies comparing the two drug class [32]. This shows that 
these medications can be of major bene it to patients at risk 
of major cardiovascular events. Cardiac events are among the 
leading causes of death. As a result, these results mean that 

these classes of medications can be among the leading agents 
in the prevention of death overall. 

Regarding individual effects, SGLT-2i and GLP-1RA do 
not appear to have much in the way of preventing individual 
conditions, with the exception of SGLT-2i with respect to Heart 
Failure and GLP-1RA with respect to stroke. Furthermore, 
this means that with regard to atrial ibrillation, stroke, and 
myocardial infarction, there is no demonstrated improvement 
in either class of medication. 

This suggests that individual conditions should not be 
the primary focus of these medications. Preventing overall 
cardiovascular outcomes should be the primary focus of 
prescribing either SLGT-2 inhibitors or GLP-1RA. If a patient 
has either heart failure or pre-disposition to stroke, it may 
be then wise to prescribe SGLT-2i or GLP-1RA agonists, 
respectively. It also means that more studies on alternative 
agents for preventing atrial ibrillation, stroke, or myocardial 
infarction must be pursued. 

On the topic of heart failure hospitalizations, there 
was a striking difference noticed in terms of heart failure 
hospitalization rates with the use of SGLT-2i compared with 
GLP-1RA agonists. This is consistent with results from a large 
population-based analysis by Patorno, et al. in which the 
initiation of SGLT-2i versus GLP-1RA therapy was associated 
with an approximately 30% reduction in the risk for the 
primary HHF outcome in all included patients, regardless of 
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the presence or absence of cardiovascular disease at baseline 
[33]. This inding is also consistent with the effects of SGLT2 
inhibitors on heart failure hospitalizations in cardiovascular 
outcome trials and in other real-world comparisons to other 
antidiabetic drugs [34]. 

Multiple mechanisms have been proposed for the 
cardioprotective effects of SGLT-2i, while the mechanism 
for the cardioprotective effects of GLP-1RA is still relatively 
unknown. Lopaschuk and Verma proposed that SGLT-2i 
increases diuresis, decreases blood pressure, and decreases 
sympathetic response [35]. This may translate into 
reduced cardiac afterload and improved ventricular-atrial 
coupling, possibly explaining why SGLT-2i performs better 
in reducing heart failure hospitalizations and improving 
heart failure symptoms [34]. Cox, et al. demonstrated that 
GLP-1RA reduces blood sugar levels and indirectly reduces 
in lammation or atherosclerotic plaque formation [36]. Given 
that atherosclerotic plaque formation and rupture are among 
the foundational causes of strokes, this can be hypothesized to 
explain a reduction in stroke events seen in patients on GLP-
1RA agnostic therapy. 

This meta-analysis includes a diverse number of studies 
and presents a holistic picture of how SGLT-2i and GLP-1RA 
perform in the general cardiovascular risk population. This 
study may be particularly useful for clinicians needing to 
decide on appropriate treatment regimens for patients with 
diabetes and concurrent cardiovascular symptoms. However, 
this study still has certain limitations. First, the availability of 
data on GLP-1RA was limited compared to the data available 
on SGLT-2 inhibitors, making some comparison computations 
heterogeneous. Second, the current study suffers from the 
inherent limitation of meta-analysis that can arise as the 
positive results might be published more easily than the 
negative results. Thirdly, there could be other confounding 
variables present with regard to test subjects. Dietary habits, 
lifestyle differences, and inherent genetic differences all 
are factors that are dif icult to control for in a randomized 
controlled trial. Consequently, it is dif icult to say that the 
treatment alone accounts for differences present between 
treatment and placebo groups. Additionally, the number of 
trials included in SGLT2 inhibitors treatment and GLP-1RA 
treatment might not be comparable. Therefore, more complete 
data must be available in order to create a more thorough 
meta-analysis. 

Conclusion
The data of this meta-analysis suggests that both SGLT-2i 

and GLP-1RA are important considerations in the medication 
repertoire for physicians treating patients with diabetes, 
heart failure, those at risk for a major cardiovascular 
event, or a combination of these conditions. These meta-
analyses demonstrate that both SGLT-2i and GLP-1RA 
provide statistically signi icant bene its in a diverse array of 
cardiovascular conditions. Both classes of anti-hyperglycemic 

provide protection against major cardiovascular events. 
With regard to speci ic conditions, SGLT-2i demonstrates 
greater bene it in patients with heart failure, while GLP-1RA 
demonstrates greater bene it in patients at risk for a stroke. 
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