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Type 2 diabetes significantly increases cardiovascular risk. Glucagon-like peptide-1 receptor agonists 
(GLP-1 RA) reduce major adverse cardiovascular events, heart failure hospitalizations, and death. 
However, the comparison among GLP-1 RAs on cardiovascular outcomes is limited. We compared 
all-cause death and cardiovascular events in patients using semaglutide or dulaglutide in patients 
with type 2 diabetes. This retrospective observational study used the TriNetX database of deidentified 
electronic medical records from January 1, 2018, to December 31, 2020. We identified 4,691,652 
patients with type 2 diabetes, among whom 231,075 initiated semaglutide and 189,103 initiated 
dulaglutide. After propensity score matching, 171,105 patients were included in each group. The 
primary outcome measure was all-cause death during the 3-year follow-up period.; secondary 
outcomes were acute myocardial infarction, stroke, and acute heart failure.Over 3 years, the risk 
for all-cause death in patients who received semaglutide relative to those who received dulaglutide 
was significantly lower (4.2% vs. 5.6%, p < 0.001; hazard ratio [HR] 0.75; 95% confidence interval [CI] 
0.72–0.78). Similarly, patients who received semaglutide were less likely to have acute myocardial 
infarction (5.2% vs. 5.6%; HR, 0.94; 95% CI, 0.91–0.97; p < 0.001), stroke (5.8% vs. 6.4%; HR, 0.90; 95% 
CI, 0.87–0.93; p < 0.001), and acute heart failure (5.3% vs. 6.1%; HR, 0.88; 95% CI, 0.85–0.91; p < 0.001).
In this multicenter, retrospective, observational study, semaglutide was associated with lower 3-year 
risks of all-cause death, acute myocardial infarction, stroke, and acute heart failure compared with 
dulaglutide in patients with type 2 diabetes.
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SMD	� Standardized mean difference

Type 2 diabetes is one of the most significant risk factors for cardiovascular disease, including death and heart 
failure1-4. Previous clinical trials have demonstrated that glucagon-like peptide-1 receptor agonists (GLP-1 
RAs) improve cardiovascular outcomes, including heart failure, as well as all-cause death5-8. A meta-analysis 
of these GLP-1 RA cardiovascular outcome trials found that GLP-1 RAs reduced major adverse cardiovascular 
events (MACE) by 12%, heart failure hospitalizations by 9%, and all-cause death by 12%9. Semaglutide 
versus dulaglutide once weekly in patients with type 2 diabetes (SUSTAIN 7), a Phase 3b trial of semaglutide, 
demonstrated that semaglutide was superior to dulaglutide in improving glycemic control and weight loss10. 
Previous studies using network meta-regression analysis also demonstrated that semaglutide improved glycemic 
control and weight loss compared to dulaglutide11. In a previous study that matched populations from the Trial 
to Evaluate Cardiovascular and Other Long-term Outcomes with Semaglutide in Subjects with Type 2 Diabetes 
(SUSTAIN 6) and Dulaglutide and cardiovascular outcomes in type 2 diabetes (REWIND) cardiovascular 
outcome trials using the propensity score method, semaglutide reduced 3-point MACE (cardiovascular death, 
nonfatal myocardial infarction, and nonfatal stroke) by 26% compared to dulaglutide, although the reduction 
was not statistically significant (hazard ratio [HR], 0.74; 95% confidence interval [CI], 0.54–1.01)12. However, 
the evidence of head-to-head comparison among GLP-1 RA on cardiovascular outcomes in real-world settings 
remains insufficient.

The purpose of this study is to compare the risk of all-cause death and cardiovascular outcomes, including 
heart failure, in patients with type 2 diabetes treated with semaglutide versus dulaglutide in a real-world setting 
using TriNetX, a global healthcare data and analytics platform.

Methods
Study population
We conducted a multicenter retrospective observational study using TriNetX (TriNetX, LLC, Cambridge, 
Massachusetts, USA), a global healthcare data and analytics platform. The TriNetX platform provides real-
world data analysis using electronic health records (EHRs) for more than 250 million patients from over 130 
healthcare organizations across North America, South America, Europe, the Middle East, Africa, and Asia 
Pacific. The TriNetX database aggregates de-identified, longitudinal health data from millions of patients across 
multiple healthcare settings, including hospitals, outpatient centers, and primary care clinics. Each healthcare 
organization maintains local control of its data, while TriNetX securely accesses and aggregates de-identified 
data across institutions. By only aggregating the results for analysis, TriNetX enhances privacy. Available 
data includes patient demographics (such as age, sex, race, and ethnicity), diagnoses (standardized by the 
International Statistical Classification of Diseases and Related Health Problems [ICD] − 10 codes), procedures 
(using Current Procedural Terminology [CPT] codes), laboratory results, medications prescribed, and clinical 
outcomes. Because the TriNetX platform collects data from the EHR, disease diagnosis is not based on diagnostic 
criteria but on the recording of disease names in the EHR. We identified disease and health problems using the 
ICD − 10 code. We included patients aged ≥ 18 years with type 2 diabetes (ICD-10; E11) from January 1, 2018, 
to December 31, 2021. The exposure group was defined as the initiation of semaglutide treatment after their 
diagnosis of type 2 diabetes. The control group was defined as initiation of dulaglutide treatment after their 
diagnosis of type 2 diabetes. The start of the observation period was defined as the respective initiation day.

Outcome measures
The primary outcome measure was all-cause death during the 3-year follow-up period. Secondary outcome 
measures were acute myocardial infarction (ICD-10: I21), stroke (cerebral infarction or nontraumatic 
intracerebral hemorrhage) (ICD-10: I61, I63), or acute heart failure (ICD-10: I50.21, I50.23, I50.31, I50.33, 
I50.41, I50.43, I50.811, I50.813).

Data collection and definitions
Covariates considered confounding factors for exposure and outcome were extracted from the database with 
reference to previous studies5-8. Each factor was extracted from 1 month before day 0 of the respective medication 
initiation. Diseases recorded in the EHR during the observation period were included as comorbidities, whereas 
previously recorded diseases that were discontinued at the beginning of the observation period were not 
included as comorbidities. We extracted the following 30 factors: age, sex, body mass index (BMI), race (Asian, 
American Indian or Alaska Native, Black or African American, Native Hawaiian or Other Pacific Islander, 
White, Other Race, unknown), diagnoses (heart failure, ischemic heart diseases, old myocardial infarction, 
atrial fibrillation and flutter, hypertension, dyslipidemia, chronic kidney disease, cerebral infarction), and 
medication (be-ta blockers, diuretics, mineralocorticoid receptor antagonists [MRA], angiotensin converting 
enzyme [ACE] inhibitors, angiotensin II receptor blockers [ARB], sacubitril, statins, metformin, sulfonylureas, 
sodium-glucose co-transporter 2 [SGLT2] inhibitors, insulin, laboratory (systolic blood pressure, diastolic blood 
pressure, glomerular filtration rate [GFR], hemoglobin, albumin, LDL cholesterol, hemoglobin A1c [HbA1c]). A 
list including definitions of covariates is reported in Supplementary Table 1.

Ethics approval
We conducted this study in accordance with the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) reporting guidelines. As a federated network, research studies using TriNetX do not 
require ethical approval. To comply with legal frameworks and ethical guidelines guarding against data re-
identification, the identity of participating healthcare organizations and their individual contribution to each 
dataset are not disclosed. The study analyzed data using TriNetX, and did not require ethical review, primarily 
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because it dealt only with anonymized data, the results available for reference were representative of the study 
population, and it did not deal with individual patient-level data13,14. No protected health information or personal 
data are made available to the users of the platform. This study was approved by the Ethics Committee of Omi 
Medical Center (local identifiers: 2024-0096) because it included patient data from our institution, although the 
data were completely anonymized, as mentioned above. Due to the retrospective nature of the study, the Ethics 
Committee of Omi Medical Center waived the need of obtaining informed consent.

Statistical analysis
Covariates between patients who received semaglutide and those who received dulaglutide were evaluated. 
Categorical variables were presented as numbers (%), and continuous variables were presented as means 
with standard deviations (SDs). To reduce potential confounding effects in the comparison between patients 
who received semaglutide and those who received dulaglutide, we estimated a propensity score (PS) using a 
logistic regression model adjusted for all covariates. One-to-one pair matching between patients who received 
semaglutide and those who received dulaglutide was performed using greedy nearest neighbor matching with 
calipers of width equal to 0.1 SD of the logit of the PS. To measure covariate balance, we checked the standardized 
mean difference (SMD) of before and after matching. When the SMD was < 0.1015, there was negligible imbalance 
between the two groups. The cumulative incidence of the outcome measures that occurred during 3-year period 
was estimated using the Kaplan–Meier method, with intergroup differences assessed using the log-rank test. The 
risks for patients who received semaglutide relative to those who received dulaglutide for the outcome measures 
were estimated by calculating the crude hazard ratios (HRs) and their 95% confidence intervals (CIs).

To measure the differences in treatment effects, subgroup analyses were performed for age (18 to 64 years, 
65 to 74 years, over 75 years), sex (female, male), BMI (≤ 30 kg/m2, 30 kg/m2 < ), HbA1c (< 7.0%, 7.0 to 7.9%, 
8.0% ≤), GFR (< 30 mL/min/1.73m2, 30 to 44.9 mL/min/1.73m2, 45 to 59.9 mL/min/1.73m2, 60 mL/min/1.73m2 
≤), previous myocardial infarction or cerebral infarction, heart failure, and hypertension. The TriNetX platform 
required additional cohorts to be set up for subgroup analysis. After PS matching, the difference in treatment 
effects between patients who received semaglutide and those who received dulaglutide on all-cause death in each 
subgroup was analyzed, and the crude HR was calculated with the corresponding 95% CIs.

As an additional analysis, we performed a subgroup analysis stratified by SGLT2 inhibitor use, with acute 
heart failure as the outcome.

Cohort definitions and statistical analyses were performed on January 2, 2025, using the Query Builder 
and Analytics Functions on the TriNetX platform. All tests were two-tailed, and differences were considered 
statistically significant at p < 0.05.

Results
Study population
From January 1, 2018, and December 31, 2021, 4,691,652 patients aged ≥ 18 years were diagnosed with type 
2 diabetes on the TriNetX platform. Among the 657,057 patients who received GLP-1 RAs, 231,075 received 
semaglutide, and 189,103 received dulaglutide. After propensity score matching, each group included 171,105 
patients (Fig. 1).

Baseline clinical characteristics
The characteristics of patients aged ≥ 18 years with type 2 diabetes according to the semaglutide and dulaglutide 
groups were summarized in Table 1.

Before PS matching, patients who received semaglutide, compared with those who received dulaglutide, had 
a higher BMI, were less likely to receive ACE inhibitors, statins, metformin, sulfonylureas, and insulin. They also 
had higher hemoglobin, albumin, and lower HbA1c levels. After PS matching, the SMDs were all less than 0.10 
and the covariate balance between the groups was improved (Table 1).

Clinical outcomes
The 3-year cumulative incidence of all-cause death was significantly lower in patients who received semaglutide 
than in those who received dulaglutide (4.2% [4,073/171,105] vs. 5.6% [6,789/171,105]; log-rank P < 0.001). 
The risk for all-cause death in patients who received semaglutide relative to those who received dulaglutide 
was significant (HR, 0.75; 95% CI, 0.72–0.78;) (Fig. 2). Similarly, patients who received semaglutide were less 
likely to have acute myocardial infarction (5.2% [5,764] vs. 5.6% [7,224]; HR, 0.94; 95% CI, 0.91–0.97; log-rank 
P < 0.001), stroke (5.8% [6,686] vs. 6.4% [8,557]; HR, 0.90; 95% CI, 0.87–0.93; log-rank P < 0.001), and acute 
heart failure (5.3% [5,884] vs. 6.1% [7,854]; HR, 0.88; 95% CI, 0.85–0.91; log-rank P < 0.001) (Fig. 2).

Subgroup analyses
Figure 3 showed the results of the subgroup analyses for age, sex, BMI, HbA1c, GFR, previous myocardial 
infarction or cerebral infarction, heart failure, and hypertension. With the exception of the subgroup with a GFR 
of less than 30 mL/min/1.73m2, the 3-year cumulative incidence of all-cause death was significantly lower in 
patients who received semaglutide than those who received dulaglutide.

Supplementary Table 2 showed the results of subgroup analysis stratified by SGLT2 inhibitors, with acute 
heart failure as the outcome. Semaglutide was associated with a lower risk of acute heart failure in patients not 
receiving SGLT2 inhibitors, and the trend was consistent with those receiving SGLT2 inhibitors.
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Discussion
In this multicenter, retrospective, observational study using a global healthcare research network, the 3-year 
risks of all-cause death, acute myocardial infarction, stroke, and acute heart failure were significantly lower in 
patients with type 2 diabetes who received semaglutide than in those who received dulaglutide. The findings 
of this study suggest that the clinical use of semaglutide may be expanded in pharmacological therapy for the 
prevention of cardiovascular events in patients with type 2 diabetes.

Approval of GLP-1 RAs began with exenatide and liraglutide, followed by dulaglutide in 2014 and semaglutide 
in 2017. The half-life has increased with each drug development, from 2.4 h for exenatide and approximately 12 h 
for liraglutide to approximately 110 h for dulaglutide and 6–7 days for once-weekly semaglutide16. While GLP-
1 RAs have undergone continuous improvement, glycemic control, cardiovascular benefits, and renal benefits 
vary among different drugs16. A matched study from SUSTAIN 6 and REWIND demonstrated that semaglutide 
reduced to 3-point MACE by 26% compared to dulaglutide, although the reduction was not statistically 
significant12. This matched study included 1,648 patients in the semaglutide group and 1,649 in the placebo 
group from the SUSTAIN 6 trial, as well as 4,949 patients in the dulaglutide group and 4,952 in the placebo 
group from the REWIND trial. A network meta-analysis comparing cardiovascular outcomes and mortality 
by GLP1-RA showed the following outcomes: MACE, cardiovascular death, death from any cause, myocardial 
infarction, stroke, and heart failure hospitalization17. Oral semaglutide significantly reduced the risk of all-cause 
death compared to dulaglutide (HR, 0.56; 95% CI, 0.33–0.93). There was no significant difference between once-
weekly semaglutide and dulaglutide. Additionally, no significant differences were observed between semaglutide 
and dulaglutide for myocardial infarction, stroke, or heart failure hospitalization. The clinical trials on which 
this network meta-analysis was based included approximately 3,000 participants for semaglutide and 15,000 
for dulaglutide. Our study included approximately 170,000 participants in each group after propensity score 

Fig. 1.  Patient flow.
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matching and demonstrated that semaglutide was associated with a reduced risk of all-cause death, acute 
myocardial infarction, stroke, and acute heart failure compared to dulaglutide. A major strength of our study is 
that we were able to collect a sufficiently large population in a real-world setting.

In the development of once-weekly semaglutide, resistance to DPP-4 degradation was enhanced by 
substituting alanine at position 8 with Aib (2-aminoisobutyric acid). Additionally, modifications were made to 
improve albumin binding and prolong its half-life in circulation. These structural changes resulted in a long-
acting and highly efficacious drug18. In the development of dulaglutide, alanine at position 8 in the native GLP-1 
sequence was substituted with valine, and the peptide was fused to the Fc domain of immunoglobulin G to confer 
resistance to DPP-4 degradation. Due to its large molecular weight, renal clearance was minimized, enabling 
once-weekly dosing19,20. No direct comparison between semaglutide and dulaglutide has been conducted 

Patients before matching Propensity score matched patients

Semaglutide Dulaglutide

SMD

Semaglutide Dulaglutide

SMD(N = 231,075) (N = 189,103) (N = 171,105) (N = 171,105)

Age, mean (SD) 59.2 (12.3) 59.3 (12.4) 0.009 59.4 (12.2) 59.3 (12.4) 0.005

Female, n (%) 120,642 (52.2) 95,065 (50.3) 0.039 86,315 (50.4) 86,856 (50.8) 0.006

Body mass index, kg/m2, mean (SD) 36.1 (7.9) 34.8 (7.9) 0.161 35.2 (7.8) 35.1 (7.9) 0.018

Race, n (%)

Asian 11,279 (4.9) 6,767 (3.6) 0.065 6,496 (3.8) 6,528 (3.8) 0.001

American Indian or Alaska Native 807 (0.3) 830 (0.4) 0.014 721 (0.4) 677 (0.4) 0.004

Black or African American 38,302 (16.6) 38,177 (20.2) 0.093 31,765 (18.6) 32,236 (18.8) 0.007

Native Hawaiian or Other Pacific Islander 1837 (0.8) 954 (0.5) 0.036 915 (0.5) 922 (0.5) 0.001

White 132,322 (57.3) 103,816 (54.9) 0.048 95,699 (55.9) 95,674 (55.9) < 0.001

Other Race 8,546 (3.7) 7,814 (4.1) 0.022 6,893 (4.0) 6,887 (4.0) < 0.001

Unknown 37,982 (16.4) 30,745 (16.3) 0.005 28,616 (16.7) 28,181 (16.5) 0.007

Diagnosis, n (%)

Heart failure 11,359 (4.9) 10,373 (5.5) 0.026 8,630 (5.0) 8,753 (5.1) 0.003

Ischemic heart diseases 21,844 (9.5) 18,214 (9.6) 0.006 15,752 (9.2) 16,038 (9.4) 0.006

Previous myocardial infarction 2,299 (1.0) 2,500 (1.3) 0.031 1,924 (1.1) 1,974 (1.2) 0.003

Atrial fibrillation and flutter 9,510 (4.1) 8,022 (4.2) 0.006 6,874 (4.0) 7,043 (4.1) 0.005

Hypertension 107,504 (46.5) 87,220 (46.1) 0.008 77,482 (45.3) 77,995 (45.6) 0.006

Dyslipidemia 52,724 (22.8) 43,700 (23.1) 0.007 38,123 (22.3) 38,641 (22.6) 0.007

Chronic kidney disease 21,155 (9.2) 18,763 (9.9) 0.026 16,095 (9.4) 16,197 (9.5) 0.002

Cerebral infarction 2,793 (1.2) 3,131 (1.7) 0.038 2,388 (1.4) 2,479 (1.4) 0.004

Medication, n (%)

Beta blockers 30,294 (13.1) 31,040 (16.4) 0.093 25,213 (14.7) 25,608 (15.0) 0.006

Diuretics 34,137 (14.8) 33,431 (17.7) 0.079 27,661 (16.2) 27,944 (16.3) 0.004

MRA 4,995 (2.2) 4,512 (2.4) 0.015 3,866 (2.3) 3,867 (2.3) < 0.001

ACE inhibitors 26,776 (11.6) 30,039 (15.9) 0.125 23,593 (13.8) 23,951 (14.0) 0.006

ARB 28,426 (12.3) 23,744 (12.6) 0.008 21,214 (12.4) 21,238 (12.4) < 0.001

Sacubitril 1,399 (0.6) 1,075 (0.6) 0.005 983 (0.6) 968 (0.6) 0.001

Statins 60,456 (26.2) 59,736 (31.6) 0.120 49,666 (29.0) 49,931 (29.2) 0.003

Metformin 60,782 (26.3) 58,548 (31.0) 0.103 49,709 (29.1) 49,859 (29.1) 0.002

Sulfonylureas 19,262 (8.3) 23,199 (12.3) 0.130 17,869 (10.4) 18,169 (10.6) 0.006

SGLT2 inhibitors 25,988 (11.2) 22,025 (11.6) 0.013 20,179 (11.8) 19,845 (11.6) 0.006

Insulin 44,304 (19.2) 55,489 (29.3) 0.239 41,901 (24.5) 42,428 (24.8) 0.007

Laboratory

Systolic blood pressure, mmHg, mean (SD) 130 (16.7) 130 (17.9) 0.025 130 (17.2) 130 (17.6) 0.003

Diastolic blood pressure, mmHg, mean (SD) 76 (10.6) 76 (11.3) 0.050 76 (10.8) 76 (11.1) 0.018

GFR, mL/min/1.73m2, mean (SD) 76.2 (28.0) 74.5 (29.9) 0.060 75.3 (29.2) 74.8 (29.3) 0.017

Hemoglobin, g/dL, mean (SD) 13.4 (1.9) 13.0 (2.1) 0.175 13.2 (2.0) 13.2 (2.0) 0.024

Albumin, g/dL, mean (SD) 4.2 (0.4) 4.1 (0.5) 0.222 4.1 (0.5) 4.1 (0.5) 0.035

LDL cholesterol, mg/dL, mean (SD) 90.5 (38.0) 90.7 (39.8) 0.003 90.4 (39.0) 90.5 (39.4) 0.002

HbA1c, %, mean (SD) 8.2 (1.8) 8.8 (2.0) 0.332 8.6 (1.9) 8.7 (1.9) 0.009

Table 1.  Baseline clinical characteristics: semaglutide versus Dulaglutide. SMD standardized mean difference, 
SD standard deviation, MRA mineralocorticoid receptor antagonist, ACE inhibitors angiotensin converting 
enzyme inhibitors, ARB angiotensin II receptor blocker, SGLT2 inhibitors sodium-glucose co-transporter 2 
inhibitors, GFR glomerular filtration rate, HbA1c hemoglobin A1c.
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regarding resistance to DPP-4 degradation or plasma half-life. Conversely, clinical trials have directly compared 
semaglutide and dulaglutide in terms of HbA1c reduction and weight loss. The SUSTAIN 7 trial compared 
the effects of once-weekly semaglutide and dulaglutide on HbA1c reduction and weight loss10. Semaglutide 
0.5 mg was compared with dulaglutide 0.75 mg, and semaglutide 1.0 mg with dulaglutide 1.5 mg. At all doses, 
semaglutide significantly reduced HbA1c levels and body weight compared to dulaglutide. The Safety and 
efficacy of oral semaglutide versus dulaglutide in Japanese patients with type 2 diabetes (PIONEER 10) trial 
compared oral semaglutide and dulaglutide in terms of HbA1c reduction and weight loss21. Oral semaglutide at 
doses of 3 mg, 7 mg, and 14 mg was compared with dulaglutide 0.75 mg. Oral semaglutide 14 mg significantly 
reduced HbA1c levels and body weight compared to dulaglutide 0.75 mg. Similarly, oral semaglutide 7 mg also 
led to reductions in HbA1c levels and body weight from baseline. The population enrolled in the SUSTAIN 7 
trial was 55–56 years of age, 43–46% female, with an HbA1c of 8.2–8.3%, and a BMI of 33.1–33.7 kg/m². The 
population in the PIONEER 10 study was 57–61 years of age, 22–32% female, with an HbA1c of 8.2–8.4%, and 
a BMI of 25.8–26.3 kg/m². In contrast, the PS–matched population in our study had a mean age of 59.3 years, 
50.4–50.8% were female, with an HbA1c of 8.6–8.7%, and a BMI of 35.1–35.2 kg/m². As shown above, our study 
population was older, had a higher proportion of women, higher HbA1c levels, and higher BMI compared to 
previous clinical trials comparing semaglutide and dulaglutide. The SUSTAIN 7 and PIONEER 10 trials did not 
evaluate hard outcomes such as death or cardiovascular events; however, both demonstrated improvements in 
glycemic control and body weight. In contrast, the SUSTAIN 6 trial showed improvements not only in glycemic 
control and obesity but also in hard outcomes, suggesting that these factors may be interrelated6. The findings 
of this study demonstrated that semaglutide was significantly associated with a reduction in all-cause death and 
cardiovascular events compared with dulaglutide. Based on the results of this study, along with findings from the 

Fig. 2.  Kaplan–Meier curves for the primary and secondary outcome measures: Semaglutide versus 
Dulaglutide. Shaded area indicates 95% CI. (A) all-cause death, (B) acute myocardial infarction, (C) stroke, 
(D) acute heart failure. CI confidence interval.
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SUSTAIN 6 and 7 trials and the PIONEER 10 trial, our data suggest that the population for whom semaglutide 
may be appropriate could be expanded to include older patients with elevated HbA1c and higher BMI.

Results from subgroup analyses of the Evaluate Renal Function with Semaglutide Once Weekly (FLOW), the 
Semaglutide Effects on Cardiovascular Outcomes in People with Overweight or Obesity (SELECT), the Effect 
of Semaglutide 2.4 mg Once Weekly on Function and Symptoms in Subjects with Obesity-related Heart Failure 
with Preserved Ejection Fraction (STEP-HFpEF), and the Semaglutide Treatment Effect in People with Obesity 
and Heart Failure with Preserved Ejection Fraction and Diabetes Mellitus (STEP-HFpEF DM) trials showed 
that semaglutide tended to be more effective in younger patients, those with higher BMI, higher GFR, and lower 
HbA1c levels22-24. The results of the subgroup analysis in this study were similar. While all of the aforementioned 
clinical trials were placebo-controlled, the present study was a head-to-head comparison using dulaglutide as 
the active comparator. In real-world settings, semaglutide exhibited trends consistent with those observed in 
previous clinical trials when compared with the active comparator, further reinforcing the existing evidence 
supporting its use. Based on these results, it is hypothesized that semaglutide may be particularly effective in 
younger patients with milder diabetes who are overweight or obese. Furthermore, the results of the SELECT and 
STEP-HFpEF trials indicate that the effects of semaglutide may extend to non-diabetic patients. Further studies 
on semaglutide in patients with milder conditions are expected.

Strengths and limitations
In this study, we used the TriNetX platform to integrate and analyze anonymized longitudinal electronic health 
record (EHR) data. A key strength of this study is its validation of clinical trial findings in a real-world setting 
using a large sample size. Although the beneficial effects of GLP-1 receptor agonists (GLP-1 RAs) are often 
described as class effects, differences exist among agents in terms of glycemic control and weight reduction. 
Therefore, comparing their cardiovascular protective effects is an important research question. The direct 
comparison between semaglutide and dulaglutide represents a major strength of this study. Furthermore, we 
used propensity score matching to minimize confounding. Baseline characteristics between groups were well 
balanced, supporting the robustness of the statistical findings.

The present study has several limitations. First, this study collected information from electronic healthcare 
records, and the diagnoses were based on ICD-10 codes. Thus, it is not a definitional diagnosis; for example, 
using the modified Framingham criteria to diagnose heart failure. Second, each factor, collected as a confounding 
factor and presented in patient characteristics, was data from 1 month before the index day to day 0. Because 
of the difference of up to 1 month, the data may not reflect the patient’s condition on the index day. Third, 
the TriNetX platform used in this study could not differentiate between once-weekly semaglutide and oral 

Fig. 3.  Subgroup analyses for All-cause death: Semaglutide vs. Dulaglutide. HR hazard ratio, CI confidence 
interval.
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semaglutide. Therefore, it should be noted that the effectiveness of semaglutide in this study represents the 
average effect of both formulations. Based on the results of SUSTAIN 7 and PIONEER 10, it is possible that the 
findings of this study may not be directly generalizable to patients receiving oral semaglutide at doses of 3 mg 
and 7 mg. Finally, there was a limitation regarding the PS matching used in the outcome analysis. Although 
we included as many confounders as possible in PS matching, we did not adjust for unknown or unmeasured 
confounders. Therefore, the results of this study must be confirmed in clinical trials or observational studies 
designed to thoroughly exclude bias.

Conclusions
In this multicenter, retrospective, observational study, semaglutide was associated with lower 3-year risks of all-
cause death, acute myocardial infarction, stroke, and acute heart failure compared with dulaglutide in patients 
with type 2 diabetes. Additional prospective observational studies and randomized controlled trials are required 
to validate these findings.

Research insights 
What is currently known about this topic?

Type 2 diabetes substantially increases the risk of cardiovascular events, and glucagon-like peptide-1 receptor 
agonists (GLP-1 RAs) have been shown to reduce major adverse cardiovascular outcomes. However, comparisons 
between different GLP-1 RAs—specifically semaglutide and dulaglutide—are limited.

What is the key research question?
Does semaglutide or dulaglutide confer a lower risk of all-cause mortality and cardiovascular events (acute 

myocardial infarction, stroke, and acute heart failure) in patients with type 2 diabetes over a 3-year period?
What is new?
In this large, real-world, propensity score–matched analysis, semaglutide was associated with significantly 

lower risks of all-cause death, acute myocardial infarction, stroke, and acute heart failure compared with 
dulaglutide.

How might this study influence clinical practice?
The findings suggest semaglutide may be a preferred choice of GLP-1 RA for reducing cardiovascular risk in 

type 2 diabetes, offering clinicians valuable evidence to guide therapeutic decisions.

Data availability
Researchers can request access to data from the TriNetX research network through the TriNetX platform 
(https://live.trinetx.com). However, this may involve associated costs, require a data-sharing agreement, and 
no patient-identifiable information can be accessible. If you have any request, please contact the corresponding 
author (Takao Kato).
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