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Abstract

Aims In the randomized DAPA-MI clinical trial, 10 mg of dapagliflozin once daily improved cardiometabolic outcomes versus

placebo after acute myocardial infarction (MI) in patients without established diabetes or heart failure (HF). We assessed

associations between baseline left ventricular ejection fraction (LVEF) and cardiometabolic outcomes in DAPA-MI.

Methods The primary outcome, assessed using the win ratio method, was the hierarchical composite of death, hospitaliza-

tion for HF, non-fatal MI, atrial fibrillation/flutter, Type 2 diabetes, New York Heart Association classification at last visit and

body weight decrease of ≥5% from baseline to last visit. For the present analysis, patients were categorized using LVEF at

randomization (<50% or ≥50%).

Results Of the DAPA-MI participants with available LVEF data who received ≥1 dose of study drug (n = 3751), 2913 (77.7%)

had LVEF <50% and 838 (22.3%) had LVEF ≥50%. The primary hierarchical composite outcome resulted in a win ratio

favouring dapagliflozin of 1.38 (95% CI: 1.21, 1.57; P < 0.001) in patients with LVEF <50% and 1.32 (1.00, 1.73; P = 0.048)

in patients with LVEF ≥ 50% (P interaction = 0.76). In a sensitivity analysis excluding patients with LVEF <30%, the primary

hierarchical composite outcome resulted in a win ratio favouring dapagliflozin of 1.40 (95% CI: 1.22, 1.61; P < 0.001). There

were no significant interactions between baseline LVEF and any secondary outcomes.

Conclusions Regardless of baseline LVEF, dapagliflozin resulted in significant cardiometabolic benefits versus placebo,

although there was no impact on the composite of cardiovascular death or hospitalization for HF.
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Graphical Abstract

We investigated cardiometabolic outcomes in patients treated with dapagliflozin 10 mg once daily or placebo after acute

myocardial infarction according to LVEF at randomisation in the registry-based, randomised DAPA-MI trial. Regardless of

baseline LVEF, dapagliflozin resulted in significant cardiometabolic benefits versus placebo, suggesting that dapagliflozin could

be a useful complement in early myocardial infarction treatment irrespective of heart function.

Keywords dapagliflozin; heart failure; left ventricular ejection fraction; myocardial infarction; sodium–glucose cotransporter-2

inhibitors
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Introduction

After acute myocardial infarction (MI), patients are at an ele-

vated risk of adverse cardiometabolic outcomes, including

heart failure (HF), recurrent MI, and death.1–3 Although car-

diovascular mortality has declined in developed countries in

recent years,4 the long-term risk of cardiometabolic out-

comes after acute MI remains high.5 This highlights the need

for improvements in available treatments and management

options.

Sodium–glucose cotransporter-2 (SGLT2) inhibitors have

emerged as valuable options to support cardiovascular, renal,

and metabolic health in a wide range of chronic disease

settings.6 Dapagliflozin and empagliflozin are recommended

by major international guidelines as foundational therapies

for the treatment of HF with reduced, mildly reduced, or pre-

served ejection fractions.7–9 Results from the dapagliflozin in

patients withMI clinical trial (DAPA-MI; NCT04564742) showed

that, in patients with acute MI without previous diabetes or

chronic symptomatic HF, the SGLT2 inhibitor dapagliflozin

was associated with significant improvements in cardiometa-

bolic outcomes.10 Such improvements in the primary hierarchi-

cal composite outcome in DAPA-MI were seen in subgroups of

patients with a baseline left ventricular ejection fraction (LVEF)

of 30%–49% and ≥50%.10 Dapagliflozin has also been shown in

the DAPA-HF and DELIVER trials to reduce the risk of cardiovas-

cular death or worsening HF in patients with symptomatic

chronic HF across the spectrum of LVEF, independent of diabe-

tes status.11 After acute MI, LVEF is often reduced,12 and re-

duced LVEF in this setting has been associated with substan-

tially higher risk of sudden cardiac arrest and death.12,13

Similarly, the presence of pathological Q-waves is associated

withworse prognosis afterMI.14 TheDAPA-MI trial enrolled pa-

tients with impaired regional or global left ventricular systolic

function or pathological Q-waves, resulting in enrolment of pa-

tients with a range of LVEFs.

The objective of these analyses of data from the DAPA-MI

trial was to investigate further the effects of dapagliflozin on

cardiometabolic outcomes according to LVEF at the point of

randomization.

Methods

DAPA-MI was a multicentre, parallel-group, registry-based,

randomized, double-blind, placebo-controlled Phase 3 clinical

trial to evaluate the use of dapagliflozin 10 mg in patients

presenting with acute MI but without previous diabetes or

established HF. Full methods for the DAPA-MI trial have been

reported previously10,15 and are summarized below.
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Data were collected using population-based registries in

Sweden (the Swedish Web-system for Enhancement and De-

velopment of Evidence-based care in Heart disease Evaluated

According to Recommended Therapies [SWEDEHEART])16 and

the UK (the National Institute for Cardiovascular Outcomes Re-

search [NICOR] registries including the Myocardial Ischaemia

National Audit Project [MINAP]).17 The trial was conducted in

accordance with the provisions of the Declaration of Helsinki.

The trial and its modifications were approved by the Ethical

Review Authority of both participating countries (Swedish

Ethical Review Authority Dnr 2020-03087, 2021-03037, 2022-

00101-02, and 2023-01452-02; UK Research Ethics Committee

reference number 20/NW/0312).

Clinically stable adult patients (aged ≥18 years) who were

hospitalized for acute MI in Sweden or the United Kingdom

were considered for inclusion in DAPA-MI. Patients were

treated with standard therapies for MI according to local

and international guidelines and were enrolled in the

SWEDEHEART or MINAP registries. Key exclusion criteria

included either an established diagnosis of Type 1 or Type 2 di-

abetes or chronic symptomatic HF with a previous hospitaliza-

tion for HF associated with a documented LVEF ≤40% within

the year before the current MI hospitalization. Patients with

a history of chronic symptomatic HF were eligible for inclusion

if they did not have a previous hospitalization for HF associ-

ated with an LVEF ≤40% within the last year. Eligible patients

who provided written informed consent for trial participation

were randomized in a 1:1 ratio to receive either dapagliflozin

10 mg once daily or matching placebo, in addition to standard

of care therapy. Baseline data at the point of randomization

were collected from automatic exports from the registries.

Follow-up visits were scheduled after 2 months (±2 weeks),

12 months (±1 month), and 22 months (±1 month), then every

10 months (±1 month) thereafter.

The present study provides post hoc subgroup analyses of

patients who received at least one dose of study drug

(dapagliflozin or placebo) in DAPA-MI. Patients were included

in the present analyses if they had a recorded LVEF measure-

ment at randomization (baseline) and received at least one

dose of study drug. Baseline LVEF measurements were taken

prior to randomization andwithin 10 days following hospitaliza-

tion for MI. Echocardiography was performed and interpreted

as part of routine clinical care at each site. Patientswere catego-

rized according to their baseline LVEF: <50% and ≥50%. The

cut-off point of 50% was chosen to accommodate the differing

LVEF categories in the two registries used in the DAPA-MI

trial. The UK MINAP registry recorded LVEF as ‘good’ (≥50%),

‘moderate’ (≥30% to <50%), and ‘poor’ (<30%), whereas the

SWEDEHEART registry recorded LVEF as ‘normal’ (≥50%),

‘slightly reduced’ (≥40% to <50%), ‘moderately reduced’

(≥30% to <40%), and ‘severely reduced’ (<30%). As a result,

the only LVEF cut-offs that could be used to align the data from

both databaseswere 30% and 50%. However, the number of pa-

tients in this analysis with an LVEF <30% was modest (n = 128

and n = 137 in the dapagliflozin and placebo groups, respec-

tively). It was therefore decided to pool all LVEF <50% sub-

groups in both databases. This categorization reflects the con-

sensus that a global LVEF ≥50% is considered normal despite

regional impairment, and a global LVEF <50% is reduced.18

The primary outcome was the hierarchical composite, by

order of perceived clinical importance, of death, hospitalization

for HF, non-fatal MI, atrial fibrillation/flutter event, new diag-

nosis of Type 2 diabetes, NYHA functional class at last study

visit, and bodyweight decrease of ≥5% frombaseline to the last

trial visit using win ratio analyses. The key secondary outcome

was the same hierarchical composite as the primary outcome,

excluding the body weight component. Secondary outcomes

of special interest for these analyses included time to first

event of NYHA Class II–IV or hospitalization for HF and time

to first event of NYHA Class III–IV or hospitalization for HF.

All potential hospitalizations for HF and death events

(cardiovascular, non-cardiovascular, or undetermined) were

adjudicated by an independent, blinded clinical endpoint

committee. Patients who died with cause of death undeter-

mined were considered as cardiovascular death.

Statistical analysis

The primary composite outcome was assessed using the win

ratio method.19 This method compares each patient in the

dapagliflozin 10 mg arm with each patient in the placebo

arm to determine wins, losses, and ties across the component

outcomes. Shared follow-up time within each pair was con-

sidered to account for the difference in time used for data

collection. A win ratio of 1.20 corresponds to a 20% higher

likelihood of a better cardiometabolic outcome with dapagli-

flozin compared with placebo (derived from non-tied pairs).20

Because randomization in DAPA-MI was stratified by coun-

try, country was included as a variable in all statistical models

used in this analysis. Hazard ratios (HRs) with 95% confidence

intervals (CIs) were calculated using Cox proportional hazards

models including stratification by country. The main subgroup

variable (baseline LVEF <50% or ≥50%), treatment, and the

subgroup interaction with treatment (P interaction) were also

included. Odds ratios (ORs) for associations between dapagli-

flozin treatment (versus placebo) and NYHA class were calcu-

lated using ordinal logistic regression including the variables

country, treatment, subgroup, and the interaction between

the subgroup and treatment. The analyses of body weight

change were performed using a mixed model, assuming an

unstructured covariance structure including the variables

baseline weight, country, all main terms and interactions be-

tween visit (as factors), the subgroup and treatment. Overall

estimates and estimates by time point were determined

using least-squares means as implemented in SAS software

version 9.4 (SAS Institute, Cary, NC, USA). To investigate the

potential impact of a subgroup of patients with severely

Impact of dapagliflozin on cardiometabolic outcomes after myocardial infarction according to baseline left ventricular ejection fraction:
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reduced LVEF (<30%) on the results from the subgroup of

patients with an LVEF <50%, a sensitivity analysis was per-

formed excluding these patients.

All analyses were performed with SAS software, version

9.4 and R version 4.2.3 (R Foundation for Statistical Comput-

ing, Vienna, Austria).

Results

Of the 4017 patients randomly assigned to either treatment

arm in DAPA-MI, 3751 (93.4%) had an LVEF measurement

at baseline, as well as having received at least one dose of

study medication, and were included in the present analyses.

Of these patients, 2913 (77.7%) had an LVEF <50% (median

age 63.0 years, 80.6% male) and 838 (22.3%) had an LVEF

≥50% (median age 62.0 years, 77.9% male, Table 1). Baseline

characteristics of the dapagliflozin-assigned groups and the

corresponding placebo groups are presented in Table S1.

The primary hierarchical composite outcome resulted in a

win ratio of 1.38 (95% CI: 1.21, 1.57; P < 0.001) for patients

with an LVEF <50% and 1.32 (1.00, 1.73; P = 0.048) for pa-

tients with an LVEF ≥50% (P interaction = 0.76; Figure 1). In

both groups, this win ratio was primarily driven by the

greater incidence of a 5% decrease in body weight from base-

line and the improvement in NYHA classification at the last

trial visit. A full breakdown of win ratio estimates for each

component of the primary composite outcome is presented

in Table S2. In the sensitivity analysis that excluded patients

with a baseline LVEF <30%, the primary hierarchical compos-

ite outcome still favoured dapagliflozin (win ratio: 1.40 [95%

CI: 1.22, 1.61]; P < 0.001) (Figure S1).

In a time-to-event analysis, absolute event rates were gen-

erally higher in patients with an LVEF <50% than in patients

with an LVEF ≥50%. However, there were no statistically

significant interactions between LVEF and the impact of

dapagliflozin on any of the secondary outcomes investigated

(Table 2). In patients with an LVEF <50%, dapagliflozin was

associated with statistically significant reductions (versus pla-

cebo) in the risk of NYHA Class II–IV (HR [95% CI]: 0.83 [0.73,

0.95]; P < 0.01), NYHA Class III–IV (0.58 [0.42, 0.79];

P < 0.01), and first diagnosis of Type 2 diabetes (0.46 [0.30,

0.72]; P < 0.01) (Table 2). However, numerical reductions in

these outcomes were not statistically significant in patients

with an LVEF ≥50%. When excluding patients with an LVEF

<30% from the subgroup of patients with an LVEF <50%,

dapagliflozin was still associated with statistically significant

reductions (versus placebo) in the risk of NYHA Class II–IV

(HR [95% CI]: 0.82 [0.71, 0.94]; P < 0.01), NYHA Class III–IV

(0.56 [0.40, 0.80]; P < 0.01), and first diagnosis of Type 2 di-

abetes (0.54 [0.33, 0.87]; P = 0.01) (Table S3).

In an ordinal logistic regression analysis of NYHA class

during study follow-up, there was no significant interaction

between baseline LVEF group and the effect of dapagliflozin

on NYHA class at any time point (Figure 2). In patients with

a baseline LVEF <50%, dapagliflozin was associated with sig-

nificantly better NYHA class from baseline to last available

follow-up date compared with placebo (OR [95% CI]: 0.80

[0.66, 0.97]; P = 0.03). However, dapagliflozin was associated

with no significant differences in NYHA class values in pa-

tients with a baseline LVEF ≥50% (OR [95% CI]: 0.82 [0.55,

1.23]; P = 0.33; P interaction = 0.94).

Dapagliflozin was associated with significant body weight

reduction compared with placebo, regardless of LVEF sub-

group (Figure 3). Overall estimates for the effect of dapagli-

flozin (versus placebo) on body weight across all three time

points were a difference in change from baseline of

�1.40 kg (95% CI: �1.92, �0.89; P < 0.01) for patients with

an LVEF <50% and �1.72 kg (�2.93, �0.50; P < 0.01) for pa-

tients with an LVEF ≥50%.

Table 1 Demographic and clinical characteristics of patients in the
DAPA-MI trial according to baseline LVEF.

Characteristic
LVEF <50%
(n = 2913)

LVEF ≥50%
(n = 838)

Age, years, mean (SD) 63.1 (11.0) 62.3 (10.3)
Age group, n (%)
≤65 years 1697 (58.3) 530 (63.2)
>65 years 1216 (41.7) 308 (36.8)

Male, n (%) 2348 (80.6) 653 (77.9)
Country, n (%)

Sweden 922 (31.7) 249 (29.7)
United Kingdom 1991 (68.3) 589 (70.3)

BMI, kg/m
2
, mean (SD) 28.2 (4.8) 28.5 (4.8)

Systolic blood pressure, mmHg,
mean (SD)

117.9 (16.3) 122.1 (16.5)

Index MI, n (%)
STEMI 2161 (74.2) 550 (65.6)
NSTEMI 738 (25.3) 286 (34.1)

eGFR, mL/min/1.73 m
2
, mean

(SD)
83.4 (17.3) 84.4 (15.8)

HbA1c, %, mean (SD) 5.7 (0.5) 5.6 (0.6)
Medical history, n (%)

a

Heart failure
b

19 (1.0) 2 (0.3)
Hypertension 1079 (37.0) 321 (38.4)
MI 286 (9.8) 67 (8.0)
Stroke 72 (2.5) 18 (2.2)

Baseline therapy, n (%)
a

ACE inhibitor/ARB 2746 (94.4) 749 (90.0)
Acetylsalicylic acid 2709 (93.1) 784 (93.9)
Aldosterone receptor blocker 833 (28.7) 49 (5.9)
Beta-blockers 2691 (92.5) 703 (84.5)
Thienopyridine/ticagrelor 2719 (93.5) 758 (91.0)
Statins 2802 (96.3) 801 (96.2)
Any antiplatelet 2854 (98.1) 817 (97.8)

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angio-
tensin receptor blocker; BMI, body mass index; eGFR, estimated
glomerular filtration rate; HbA1c, glycated haemoglobin; IQR, inter-
quartile range; LVEF, left ventricular ejection fraction; MI, myocar-
dial infarction; NSTEMI, non-ST elevation MI; SD, standard
deviation; STEMI, ST elevation MI.
a
Percentages calculated from all patients with non-missing data.

b
Data for the history of heart failure collected only for the United
Kingdom. No patients with a history of heart failure had a hospital-
ization for heart failure associated with an LVEF ≤40% in the previ-
ous year, consistent with study protocol and exclusion criteria.
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Discussion

The DAPA-MI trial enrolled participants with impaired re-

gional or global left ventricular systolic function or patholog-

ical Q-waves, with approximately 20% of patients enrolled

having a global LVEF ≥50%.10 The primary results of the

DAPA-MI trial showed that the primary hierarchical compos-

ite win ratio favoured dapagliflozin in patients with a baseline

LVEF of 30%–49% and ≥50%, and the present analyses build

upon these results by providing an in-depth view of the ef-

fects of dapagliflozin on cardiometabolic outcomes stratified

by baseline LVEF. We saw that the number of wins in the pri-

mary composite outcome with dapagliflozin (versus placebo)

was consistent regardless of baseline LVEF. Across all second-

ary endpoints, there was no significant interaction between

baseline LVEF and the effect of dapagliflozin. Consistent with

existing evidence on the effects of SGLT2 inhibitors on body

weight,21,22 dapagliflozin was associated with significantly

greater incidence of 5% body weight loss from baseline com-

pared with placebo.

Patients with chronic symptomatic HF associated with

LVEF ≤40% and hospitalization for HF within the last year

were not eligible for enrolment in DAPA-MI. However, re-

duced LVEF after MI is associated with a higher risk of subse-

quent HF.2 This was echoed by results from the present time-

to-event analyses, in which the absolute reduction in the risk

of worse HF symptoms or hospitalization for HF was driven by

a reduction in HF symptoms assessed by NYHA class, and

overall event rates in patients with an LVEF <50% were typ-

ically higher than in patients with an LVEF ≥50%. Patients

with a reduced LVEF after acute MI are at a higher risk of ad-

verse outcomes,12,13 so the more pronounced effects of dap-

agliflozin on HF symptom burden in this subgroup are not un-

expected. To investigate whether the impact of dapagliflozin

was driven by patients with severely reduced LVEF, a sensitiv-

ity analysis excluding patients with a baseline LVEF <30%

from the group of patients with LVEF <50% was performed.

The positive impact of dapagliflozin on the primary hierarchi-

cal composite outcome was preserved when excluding these

patients, indicating that the results observed were not solely

a result of patients with severely reduced LVEF. Furthermore,

the ordinal regression analysis in the present study showed

that dapagliflozin was associated with significantly reduced

HF symptom burden over the full available follow-up period

compared with placebo in patients with a baseline LVEF

<50%. Given that left ventricular remodelling and associated

changes in ejection fraction are prevalent following MI,23 it is

possible that the mechanism underpinning the effects of dap-

agliflozin after MI may be different according to baseline

LVEF. However, it should be noted that dapagliflozin has es-

tablished cardioprotective effects in patients with HF across

the LVEF spectrum.24,25 Our findings therefore suggest that

initiation of dapagliflozin after acute MI may provide symp-

tomatic benefit for patients who present with reduced LVEF

during hospitalization.

Recently, results from the EMPACT-MI trial (NCT04509674),

in which the use of the SGLT2 inhibitor empagliflozin was

investigated in patients with acute MI, LVEF <45%, and an in-

creased risk of HF, found no significant improvement with em-

pagliflozin (versus placebo) in the primary composite time-to-

event endpoint of hospitalization for HF or all-cause death.26

In EMPACT-MI, all-cause death comprised 52% of primary

Figure 1 Primary and key secondary hierarchical composite outcomes according to LVEF baseline, assessed by the win ratio method. Arrow indicates

order of endpoint hierarchy. Estimates include the components on the y-axis. Percentages are per cent comparisons resulting in a win for dapagliflozin

10 mg, a tie, or a win for placebo. Percentages may not add up to 100% owing to rounding. The components in hierarchical order are: (1) death; (2)

hospitalization for heart failure; (3) non-fatal MI; (4) atrial fibrillation/flutter; (5) new diagnosis of Type 2 diabetes; (6) NYHA class; and (7) weight

decrease ≥5%. CI, confidence interval; LVEF, left ventricular ejection fraction; MI, myocardial infarction; NYHA, New York Heart Association.
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Table 2 Analysis of time-to-event outcomes according to treatment group and baseline LVEF.

Outcome, n patients with event (%)

LVEF <50% LVEF ≥50%

Dapagliflozin
10 mg (n = 1478)

Placebo
(n = 1435)

HR
(95% CI)

a
P value

Dapagliflozin
10 mg (n = 411)

Placebo
(n = 427)

HR
(95% CI)

a
P value P interaction

Composite of CV death/hospitalization for HF 44 (3.0) 38 (2.6) 1.12 (0.72, 1.73) 0.61 3 (0.7) 7 (1.6) 0.45 (0.12, 1.74) 0.25 0.21
Composite of CV death/hospitalization for HF and MI 69 (4.7) 64 (4.5) 1.04 (0.74, 1.46) 0.82 10 (2.4) 13 (3.0) 0.81 (0.36, 1.86) 0.63 0.59
All-cause mortality 31 (2.1) 26 (1.8) 1.14 (0.68, 1.92) 0.62 4 (1.0) 4 (0.9) 1.07 (0.27, 4.28) 0.92 0.93
MACE

b
52 (3.5) 53 (3.7) 0.96 (0.65, 1.41) 0.83 11 (2.7) 14 (3.3) 0.83 (0.38, 1.84) 0.65 0.75

MI 32 (2.2) 28 (2.0) 1.10 (0.66, 1.82) 0.72 10 (2.4) 8 (1.9) 1.34 (0.53, 3.39) 0.54 0.71
Stroke 7 (0.5) 11 (0.8) 0.66 (0.25, 1.74) 0.40 1 (0.2) 5 (1.2) 0.21 (0.02, 1.83) 0.16 0.35
CV death 21 (1.4) 16 (1.1) 1.26 (0.66, 2.42) 0.48 3 (0.7) 4 (0.9) 0.80 (0.18, 3.56) 0.77 0.58
New diagnosis of Type 2 diabetes 29 (2.0) 60 (4.2) 0.46 (0.30, 0.72) <0.01 9 (2.2) 13 (3.0) 0.74 (0.31, 1.72) 0.48 0.34
New diagnosis of AF 10 (0.7) 13 (0.9) 0.75 (0.33, 1.70) 0.49 3 (0.7) 3 (0.7) 1.06 (0.21, 5.26) 0.94 0.70
All-cause hospitalization 314 (21.2) 271 (18.9) 1.13 (0.96, 1.33) 0.13 70 (17.0) 71 (16.6) 1.06 (0.76, 1.47) 0.74 0.71
Adjudicated hospitalization for HF 27 (1.8) 25 (1.7) 1.04 (0.61, 1.80) 0.87 0 (0) 3 (0.7) 0.00 (0.00, N/A) 0.99 0.99
First event of NYHA Class II–IV 429 (29.6) 478 (33.9) 0.83 (0.73, 0.95) <0.01 81 (20.2) 92 (22.1) 0.94 (0.70, 1.27) 0.70 0.46
First event of NYHA Class III and IV 62 (4.3) 102 (7.2) 0.58 (0.42, 0.79) <0.01 14 (3.5) 18 (4.3) 0.85 (0.42, 1.71) 0.64 0.33
Composite of first event of NYHA Class II–IV/
hospitalization for HF

435 (29.4) 485 (33.8) 0.83 (0.73, 0.94) <0.01 81 (19.7) 93 (21.8) 0.93 (0.69, 1.26) 0.66 0.47

Composite of first event of NYHA Class III and IV/
hospitalization for HF

77 (5.2) 115 (8.0) 0.64 (0.48, 0.85) <0.01 14 (3.4) 19 (4.4) 0.80 (0.40, 1.60) 0.53 0.55

Abbreviations: AF, atrial fibrillation/flutter; CI, confidence interval; CV, cardiovascular; HF, heart failure; HR, hazard ratio; LVEF, left ventricular ejection fraction; MACE, major adverse
cardiovascular event; MI, myocardial infarction; N/A, not available; NYHA, New York Heart Association.
a
HRs lower than 1 favour dapagliflozin 10 mg.

b
MACE includes MI, stroke (any kind), and CV death.
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Figure 2 Ordinal logistic regression analysis of NYHA class during study follow-up according to LVEF at baseline. OR estimates are for dapagliflozin

10 mg versus placebo for the odds of having a higher NYHA class value (indicating more severe HF symptoms and limitations) at a given time point.
a
OR estimates for patients with baseline LVEF ≥50% after 22 months were unavailable owing to the low number of observations. CI, confidence inter-

val; HF, heart failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; OR, odds ratio.

Figure 3 Estimated mean body weight change with dapagliflozin versus placebo during follow-up, by LVEF at baseline. Error bars represent 95% CIs.

P values represent the statistical significance of the effect of dapagliflozin on body weight versus placebo. CI, confidence interval; LVEF, left ventricular

ejection fraction.
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endpoint events, occurring in similar proportions in both the

treatment and placebo arms. Similarly, there was no difference

in all-cause death in DAPA-MI in the overall cohort or the LVEF

subgroups examined in the present analysis. The present re-

sults are also in agreement with results from the EMMY trial

(NCT03087773), in which empagliflozin was associated with a

greater reduction in N-terminal pro-hormone of brain natri-

uretic peptide and improvement in echocardiographic func-

tional and structural parameters post-MI.27

As explained in previous publications,10,15 the DAPA-MI

trial was adapted to use a primary hierarchical composite

outcome to account for the low rate of accrual of events

for the original primary composite of time to first cardiovas-

cular death or hospitalization for HF. The different compo-

nents of the composite win ratio outcome were chosen to

represent a spectrum of clinically relevant cardiometabolic

outcomes in patients who have recently experienced an MI

ranked by perceived clinical importance, using the win ratio

method for analysis.15 Similar drivers of the primary compos-

ite outcome (new diagnosis of Type 2 diabetes, NYHA class

and body weight decrease of ≥5%) were observed in the full

DAPA-MI trial population and in both LVEF subgroups in the

present analysis. The key secondary outcome excluded the

body weight component owing to the known effects of SGLT2

inhibitors on body weight. Significant improvements in this

key secondary outcome were observed with dapagliflozin in

the primary DAPA-MI results,10 and in the subgroup of pa-

tients with an LVEF <50% in the present analysis.

The present study has limitations. While the win ratio com-

posite outcome is suitable for evaluating the overall cardio-

metabolic effects of dapagliflozin, it is not able to determine

the mechanisms that underlie these effects. The trial was

only conducted in two European countries, limiting the gen-

eralizability of data to other countries with different demo-

graphics. While the DAPA-MI trial was randomized, randomi-

zation was not stratified by baseline LVEF, leading to some

differences between the baseline characteristics of LVEF sub-

groups in the present analysis. The subgroup of patients with

a baseline LVEF ≥50% had a relatively small sample size that

restricted the evaluation of statistical significance of observed

results, particularly for time points late in the follow-up.

Furthermore, the low accrual of individual events, such as

cardiovascular death and hospitalization for HF, coupled with

restrictive sample sizes, makes interpretation of individual

time-to-event endpoints difficult. It should be noted that

the population analysed in the present study included a

subset of the intention-to-treat population analysed in the

primary DAPA-MI population, namely those with available

baseline LVEF and who received at least one dose of study

medication, further restricting sample sizes for this analysis.

As explained previously, it was necessary to separate LVEF

subgroups using 50% as a cut-off point so that data could

be pooled effectively between both registries in the

DAPA-MI trial. However, this limitation meant that the pres-

ent analysis could not investigate possible differences be-

tween subgroups of patients with reduced LVEF, for example,

those with a mildly reduced LVEF (41–49%).

Conclusions

In the registry-based, randomized DAPA-MI clinical trial,

treatment with dapagliflozin 10 mg once daily resulted in sig-

nificant benefit in cardiometabolic outcomes compared with

placebo, regardless of baseline LVEF (<50% or ≥50%). These

improvements were primarily driven by new diagnoses of

Type 2 diabetes, NYHA class, and body weight decrease from

baseline. However, no significant benefits were seen on the

composite of cardiovascular death or hospitalization for HF

in either LVEF subgroup. There were no significant interac-

tions between baseline LVEF subgroup and the effects of dap-

agliflozin on any of the outcomes investigated. Dapagliflozin

could be a useful complement in the early treatment of pa-

tients with MI to improve cardiometabolic outcomes, regard-

less of heart function.
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Table S1. Demographic and clinical characteristics of patients

in the DAPA-MI trial according to baseline LVEF and treat-

ment group.

Table S2. Components of the primary composite outcome ac-

cording to baseline LVEF.

Table S3. Sensitivity analysis of time-to-event outcomes ac-

cording to treatment group in patients with a baseline

LVEF <50%, excluding those with a baseline LVEF <30%.

Figure S1. Sensitivity analysis of primary and key secondary

hierarchical composite outcomes among DAPA-MI partici-

pants with a baseline LVEF <50%, excluding patients with a

baseline LVEF <30%. Arrow indicates order of endpoint hier-

archy. Estimates include the components on the y-axis. Per-

centages are per cent comparisons resulting in a win for dap-

agliflozin 10 mg, a tie, or a win for placebo. Percentages may

not add up to 100% owing to rounding. The components in

hierarchical order are: 1. Death; 2. Hospitalization for heart

failure; 3. Non-fatal MI; 4. Atrial fibrillation/flutter; 5. New di-

agnosis of Type 2 diabetes; 6. NYHA class; and 7. Weight de-

crease ≥5%. CI, confidence interval; LVEF, left ventricular

ejection fraction; MI, myocardial infarction; NYHA, New York

Heart Association.
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