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1 | INTRODUCTION

Aim: To assess the effect of empagliflozin on cardiovascular (CV) risk in patients with type
2 diabetes (T2DM) through a meta-analysis of data from eight placebo-controlled trials.
Methods: Data were analysed from eight randomized placebo-controlled trials undertaken to
investigate the efficacy and safety of empagliflozin 10 and 25 mg once daily in patients with
T2DM, comprising patients at low/medium and high CV risk. Suspected CV events were pro-
spectively adjudicated. The empagliflozin 10 and 25 mg groups were pooled for the primary
analysis. The primary endpoint was a composite of CV death, non-fatal myocardial infarction
(MI), non-fatal stroke and hospitalization for unstable angina [4-point major adverse CV events
(MACE)]. The secondary endpoint was a composite of CV death, non-fatal Ml and non-fatal
stroke (3-point MACE). Risk estimates were calculated using Cox regression analysis.

Results: A total of 3835 patients received placebo and 7457 received empagliflozin. Total
exposure was 7448.3 years for placebo and 15482.1 years for empagliflozin. Four-point MACE
occurred in 365 (9.5%) patients receiving placebo and 635 (8.5%) patients receiving empagliflo-
zin [hazard ratio for empagliflozin vs. placebo 0.86 (95% Cl 0.76, 0.98)]. Three-point MACE
occurred in 307 (8.0%) patients receiving placebo and 522 (7.0%) patients receiving empagliflo-
zin [hazard ratio for empagliflozin vs. placebo 0.84 (95% CI 0.73, 0.96)].

Conclusions: In a meta-analysis of data from eight randomized trials involving 11292 patients
with T2DM at low/medium or high CV risk, empagliflozin was associated with a reduced risk of
4-point MACE and 3-point MACE compared with placebo.
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trials, empagliflozin given as monotherapy or add-on therapy consist-

ently improved glycaemic control and was associated with improve-

Cardiovascular (CV) disease is a major cause of morbidity and
mortality in patients with diabetes.? After adjusting for age, gender,
smoking status, body mass index, systolic blood pressure and lipids,
patients with diabetes have approximately twice the risk of coronary
heart disease, stroke and death resulting from other vascular causes
compared with individuals without diabetes.® Furthermore, type 2 dia-
betes (T2DM) is frequently associated with comorbidities that
increase CV risk, including hypertension, kidney disease, obesity and
dyslipidaemia.t

Empagliflozin is a sodium glucose cotransporter 2 (SGLT2) inhibi-

tor used in the treatment of T2DM.*° In Phase Ill placebo-controlled

ments in weight and blood pressure.®"*2 In some trials, empagliflozin
was associated with an increase in high-density lipoprotein (HDL)
cholesterol®~? and low-density lipoprotein (LDL) cholesterol.”

In the EMPA-REG OUTCOME trial in patients with T2DM and
high CV risk, empagliflozin given in addition to standard of care was
associated with significant reductions in 3-point major adverse CV
events [MACE, a composite of CV death, non-fatal myocardial infarc-
tion (MI) and non-fatal stroke], CV death, all-cause mortality, hospital-
ization for heart failure and the composite of heart failure
hospitalization or CV death versus placebo.'*® The benefit of empa-

gliflozin with respect to CV death and the composite endpoint of
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hospitalization for heart failure or CV death was consistent across
subgroups defined by baseline characteristics.'*'®> Here we assess
the effect of empagliflozin on CV risk via a meta-analysis of data from
eight randomized, placebo-controlled Phase Il trials including EMPA-
REG OUTCOME.

2 | METHODS

2.1 | Study design and patients

A meta-analysis was conducted using data from all randomized
placebo-controlled trials of empagliflozin in patients with T2DM of
>12 weeks' duration. These studies investigated empagliflozin for
24 weeks as monotherapy (EMPA-REG MONO),® add-on to metfor-
min (EMPA-REG-MET),” add-on to metformin plus a sulphonylurea
(EMPA-REG-METSU)® or add-on to pioglitazone with or without met-
formin (EMPA-REG PIO),’ for 78 weeks as add-on to basal insulin
(EMPA-REG BASAL),*® for 52 weeks as add-on to multiple daily
injections of insulin (EMPA-REG MDI),** for 52 weeks as add-on to a
variety of background therapies in patients with stage 2-4 chronic
kidney disease (EMPA-REG RENAL)'? or in addition to standard of
care in patients at high CV risk (EMPA-REG OUTCOME) over a
median observation time of 3.1 years* (Table S1, Supporting Infor-
mation). In addition, a meta-analysis of data from patients at low/me-
dium CV risk was performed using data from these trials excluding
EMPA-REG OUTCOME.

Randomized patients received empagliflozin 10 mg, empagliflozin
25 mg or placebo, except those patients with an estimated glomeru-
lar filtration rate (eGFR) 215 and <60 mL/min/1.73 m? enrolled in
EMPA-REG RENAL who were randomized to receive empagliflozin
25 mg or placebo. All studies were approved by the Institutional
Review Boards and Independent Ethics Committees and Competent
Authorities of the participating centres and complied with the Decla-
ration of Helsinki in accordance with the International Conference on
Harmonisation Harmonised Tripartite Guideline for Good Clinical

Practice. All patients provided written informed consent.

2.2 | Endpoints and measurements

The primary endpoint of the meta-analysis was the composite of CV
death, non-fatal Ml (excluding silent MI), non-fatal stroke and hospi-
talization for unstable angina (4-point MACE). The composite of CV
death, non-fatal Ml and non-fatal stroke (3-point MACE) was a sec-
ondary endpoint. Pre-specified tertiary endpoints included CV death,
MI (fatal and non-fatal), non-fatal M, stroke (fatal and non-fatal),
non-fatal stroke (ischaemic and haemorrhagic), hospitalization for
heart failure, hospitalization for unstable angina and all-cause mortal-
ity. A composite endpoint of heart failure hospitalization or CV death
was analysed post-hoc. The outcomes were prespecified to be ana-
lysed in each trial, except for the composite of hospitalization for
heart failure or CV death. All suspected CV events were prospectively
adjudicated by Clinical Events Committees blinded to treatment allo-

cation and the CV endpoints were based on adjudicated CV events.

2.3 | Statistical analyses

All analyses were exploratory and based on individual patient data.
The prespecified primary analysis assessed the risk for the primary,
secondary and tertiary endpoints with empagliflozin (pooled 10 and
25 mg groups) versus placebo in randomized patients who received
at least one dose of study drug, expressed as hazard ratios (HR) and
95% confidence intervals (Cls). This analysis was based on a Cox
regression model adjusted for treatment (empagliflozin or placebo)
and study. To investigate possible heterogeneity of the results across
studies, post-hoc Cox regression analyses were conducted, including a
treatment-by-study interaction factor. Patients without outcomes
were censored at the time they were last known to be free of the
event, but no later than the planned observational period in the trial.
The overall significance level for the meta-analysis was a = 0.025
(2.5%), one-sided. No adjustment for multiple tests was performed.
Nominal p-values are reported. Additional analyses were performed
on the individual empagliflozin dose groups versus placebo.
Descriptive statistics were calculated as incidence (number of
patients with an event as a percentage of all patients analysed) and inci-
dence rate (number of patients with an event divided by the time the
patient was at risk of contributing an event to the analysis, calculated per
1000 patient-years). Estimates of cumulative incidence function, cor-
rected for death as a competing risk, were used to present time to CV
death with empagliflozin and placebo. Kaplan-Meier estimates were used

to present time to all-cause mortality with empagliflozin and placebo.

3 | RESULTS

3.1 | Patients

The analysis of all trials comprised 3835 patients who received pla-
cebo, 3629 patients who received empagliflozin 10 mg and 3828
patients who received empagliflozin 25 mg. Patient demographics and
baseline characteristics were balanced across the treatment groups
(Table 1 and Table S2). Total exposure was 7448.3 years in the pla-
cebo group and 15 482.1 years in the empagliflozin group (empagliflo-
zin 10 mg: 7655.7 years; empagliflozin 25 mg: 7826.5 years).

Baseline characteristics of patients at low/medium CV risk are
shown in Table S1, Supporting Information. Total exposure was
1701.3 years in the placebo group and 3502.2 years in the empagli-

flozin group.

3.2 | CV events

In the meta-analysis comprising patients at low/medium CV risk (pla-
cebo-controlled Phase Il studies) or high CV risk (EMPA-REG OUT-
COME), empagliflozin reduced the risk of the primary endpoint of
4-point MACE compared with placebo [HR: 0.86 (95% Cl 0.76, 0.98)]
and the secondary endpoint of 3-point MACE [HR: 0.84 (95% Cl 0.73,
0.96)] (Figure 1). These results were driven by a reduction in risk of CV
death [HR: 0.61 (95% Cl 0.49, 0.76)] (Figure 1); based on the 95% Cis,
there were no differences between empaglifiozin and placebo in the
risk of MI, non-fatal MlI, stroke, non-fatal stroke or hospitalization for

unstable angina. The time to occurrence of CV death with



w3 | WILEY

SALSALI ET AL.

TABLE1 Demographics and baseline characteristics (all trials)

Placebo Empagliflozin 10 mg Empagliflozin 25 mg Pooled empagliflozin

Characteristic (n = 3835) (n = 3629) (n = 3828) (n = 7457)
Male, n (%) 2450 (63.9) 2366 (65.2) 2513 (65.6) 4879 (65.4)
Age, years 61.0 + 9.8 60.9 + 9.6 61.2 + 9.7 61.0 + 9.6
Race, n (%)

White 2493 (65.0) 2417 (66.6) 2513 (65.6) 4930 (66.1)

Asian 1133 (29.5) 1029 (28.4) 1113 (29.1) 2142 (28.7)

Black/African American 171 (4.5) 155 (4.3) 166 (4.3) 321 (4.3)

Other!/missing 38(1.0) 28 (0.8) 36 (0.9) 64 (0.9)
Time since diagnosis, n (%)

<1 year 167 (4.4) 207 (5.7) 198 (5.2) 405 (5.4)

>1-5 years 739 (19.3) 667 (18.4) 695 (18.2) 1362 (18.3)

>5-10 years 920 (24.0) 867 (23.9) 940 (24.6) 1807 (24.2)

>10 years 1839 (48.0) 1719 (47.4) 1840 (48.1) 3559 (47.7)

Missing 170 (4.4) 169 (4.7) 155 (4.0) 324 (4.3)
Weight, kg 85.1 + 19.6 85.3 + 19.4 85.5 + 19.5 85.4 + 19.5
BMI, kg/m? 30.5 + 5.5 30.5+ 54 30.5 + 5.5 30.5 + 5.5

BMI >30 kg/m?, n (%) 1936 (50.5) 1829 (50.4) 1944 (50.8) 3773 (50.6)
HbA1c, mmol/mol 649 £ 9.2 648 £ 9.3 64.6 £ 9.2 64.7 + 9.2
HbA1c, % 8.1+038 8.1+ 0.9 8.1+08 8.1+0.8
SBP, mm Hg 134.1 + 17.0 133.6 + 16.4 134.0 + 16.8 133.8 + 16.6
DBP, mm Hg 77.1 +9.8 773 £ 9.6 771+ 9.4 772 +£ 9.5
eGFR, mL/min/1.73 m? 75.6 +£ 22.6 78.1 +21.9 75.9 +23.1 77.0 + 225
Smoking status, n (%)

Smoker 497 (13.0) 488 (13.4) 488 (12.7) 976 (13.1)

Ex-smoker 1426 (37.2) 1366 (37.6) 1453 (38.0) 2819 (37.8)

Never smoked 1912 (49.9) 1775 (48.9) 1887 (49.3) 3662 (49.1)
Medical history?, n (%)

Hypertension 3168 (82.6) 2973 (81.9) 3149 (82.3) 6122 (82.1)

Coronary artery disease 2051 (53.5) 1993 (54.9) 2036 (53.2) 4029 (54.0)

Peripheral artery occlusive 539 (14.1) 517 (14.2) 572 (14.9) 1089 (14.6)

disease

Cerebrovascular disease 685 (17.9) 653 (18.0) 692 (18.1) 1345 (18.0)
Dyslipidemia®, n (%) 1038 (27.1) 975 (26.9) 1008 (26.3) 1983 (26.6)
An(tir;ypertensive therapies, n 3201 (83.5) 3031 (83.5) 3205 (83.7) 6236 (83.6)

%,
Lipid-lowering drugs, n (%) 2583 (67.4) 2524 (69.6) 2611 (68.2) 5135 (68.9)
Acetylsalicylic acid, n (%) 2521 (65.7) 2444 (67.3) 2510 (65.6) 4954 (66.4)

Values are mean + SD, unless otherwise stated. T2DM, type 2 diabetes mellitus; BMI, body mass index; HbA1lc, glycosylated haemoglobin; FPG, fasting
plasma glucose; DBP, diastolic blood pressure; SBP, systolic blood pressure; eGFR, estimated glomerular filtration rate by Modification of Diet in Renal
Disease (MDRD) equation; MedDRA, Medical Dictionary for Regulatory Activities.

LAmerican Indian/Alaska Native/Native Hawaiian or other Pacific Islander.

2Within 6 months prior to informed consent.

SConcomitant diagnosis at baseline (MedDRA preferred term “dyslipidaemia”).

empagliflozin and placebo is shown in Figure 2. Empagliflozin reduced
the risk of all-cause mortality compared with placebo [HR: 0.68 (95%
Cl10.57, 0.81)] (Figure 1). The time to occurrence of all-cause mortality
with empagliflozin and placebo is shown in Figure 3. Empagliflozin
reduced the risk of hospitalization for heart failure [HR: 0.63 (95% Cl
0.48, 0.81)] and the composite endpoint of hospitalization for heart
failure or CV death compared with placebo [HR: 0.64 (95% CI 0. 54,
0.76)] (Figure 1). For all endpoints, results for the individual empagliflo-
zin dose groups were consistent with those in the pooled empagliflo-
zin group (Figure 1). Results for 4-point MACE and 3-point MACE in

patients at low/medium or high CV risk were consistent across the
trials included in the meta-analysis (Figures 4 and 5).

The meta-analysis of patients at low/medium CV risk
(i.e. excluding EMPA-REG OUTCOME) indicated a reduced risk of 4-
point MACE with empagliflozin compared with placebo [HR: 0.59
(95% Cl 0.36, 0.95)] (Figure 6). Results for 3-point MACE, CV death,
MI, non-fatal MI, stroke, non-fatal stroke, hospitalization for unstable
angina or all-cause mortality were consistent with the larger meta-
analysis comprising patients at low/medium and high CV risk; how-

ever, because of the smaller number of events, HRs for 3-point
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Empagliflozin Placebo Hazard ratio (95%Cl)
Patientswith  Rate per Patientswith  Rate per
events/ 1000 events/ 1000
patients analysed patient- patients analysed patient-
(%) years (%) years
4-point MACE
Pooled empagliflozin vs placebo  635/7457 (8.5) 38.2 365/3835(9.5) 447 0.86 (0.76,0.98) ——
Empagliflozin 10 mg vs placebo 315/3629(8.7) 383 365/3835(9.5) 447 0.86 (0.74, 1.00) ——
Empagliflozin 25 mg vs placebo 320/3828(8.4) 38.1 365/3835(9.5) 447 0.86 (0.74, 1.00) ——
3-point MACE
Pooled empagliflozin vs placebo  522/7457(7.0) 31.0 307/3835(8.0) 37.2 0.84(0.73,0.96) ——
Empagliflozin 10 mg vs placebo 255/3629(7.0) 30.6 307/3835(8.0) 37.2 0.83(0.70,0.97) ——i
Empagliflozin 25 mg vs placebo 267/3828(7.0) 31.4 307/3835(8.0) 37.2 0.85(0.72, 1.00) ——
CV death
Pooled empagliflozin vs placebo ~ 178/7457(2.4) 10.1 144/3835(3.8) 16.7 0.61(0.49,0.76) ——
Empagliflozin 10 mg vs placebo 93/3629(2.6) 10.7 144/3835(3.8) 16.7 0.64 (0.49,0.83) —_—
Empagliflozin 25 mg vs placebo 85/3828(2.2) 9.5 144/3835(3.8) 16.7 0.58(0.44,0.75) e
MI (fatal and non-fatal)
Pooled empagliflozin vs placebo  236/7457(3.2) 13.8 138/3835(3.6) 16.5 0.84(0.68, 1.03) ——
Empagliflozin 10 mg vs placebo 106/3629(2.9) 12.5 138/3835(3.6) 16.5 0.76 (0.59, 0.98) A
Empagliflozin 25 mg vs placebo 130/3828(3.4) 15.1 138/3835(3.6) 16.5 0.92(0.73,1.17) ——1—
Non-fatal MI
Pooled empagliflozin vs placebo  225/7457(3.0) 13.2 133/3835(3.5) 15.9 0.83(0.67,1.03) ——
Empagliflozin 10 mg vs placebo 100/3629 (2.8) 11.8 133/3835(3.5) 15.9 0.74(0.57,0.96) ——
Empagliflozin 25 mg vs placebo 125/3828(3.3) 14.5 133/3835(3.5) 15.9 0.92(0.72,1.17) —_——
Stroke (fatal and non-fatal)
Pooled empagliflozin vs placebo ~ 179/7457(2.4) 10.5 77/3835(2.0) 9.2 1.15(0.88, 1.50) ———
Empagliflozin 10 mg vs placebo 90/3629(2.5) 10.6 77/3835(2.0) 9.2 1.17(0.86, 1.59) —t—
Empagliflozin 25 mg vs placebo 89/3828(2.3) 10.3 77/3835(2.0) 9.2 1.13(0.83,1.54) —————
Non-fatal stroke
Pooled empagliflozin vs placebo  164/7457(2.2) 9.6 67/3835(1.7) 8.0 1.21(0.91,1.61) ——
Empagliflozin 10 mg vs placebo 82/3629(2.3) 9.7 67/3835(1.7) 8.0 1.23(0.89,1.70) ——e—
Empagliflozin 25 mg vs placebo 82/3828(2.1) 9.5 67/3835(1.7) 8.0 1.20(0.87, 1.66) ——
Hospitalization for unstable angina
Pooled empagliflozin vs placebo  137/7457(1.8) 8.0 73/3835(1.9) 8.7 0.93(0.70, 1.24) ——t—
Empagliflozin 10 mg vs placebo 72/3629(2.0) 8.5 73/3835(1.9) 8.7 1.01(0.73,1.40) —_——
Empagliflozin 25 mg vs placebo 65/3828(1.7) 75 73/3835(1.9) 8.7 0.87(0.62,1.22) —_——————
All-cause mortality
Pooled empagliflozin vs placebo  280/7457 (3.8) 15.9 203/3835(5.3) 235 0.68(0.57,0.81) —e—i
Empagliflozin 10 mg vs placebo 141/3629(3.9) 16.2 203/3835(5.3) 235 0.69 (0.56, 0.86) ———
Empagliflozin 25 mg vs placebo 139/3828(3.6) 15.6 203/3835(5.3) 235 0.67 (0.54,0.83) ———
Hospitalization for heart failure
Pooled empagliflozin vs placebo  131/7457(1.8) 7.6 103/3835(2.7) 123 0.63(0.48,0.81) ———i
Empagliflozin 10 mg vs placebo 63/3629(1.7) 7.4 103/3835(2.7) 123 0.61(0.45,0.84) —_——————
Empagliflozin 25 mg vs placebo 68/3828(1.8) 7.8 103/3835(2.7) 12.3 0.64(0.47,0.87) ————
Heart failure hospitalization or CV death
Pooled empagliflozin vs placebo  291/7457 (3.9) 16.9 224/3835(5.8) 26.7 0.64 (0.54,0.76) ——
Empagliflozin 10 mg vs placebo 148/3629(4.1) 17.4 224/3835(5.8) 26.7 0.66 (0.53,0.81) ———
Empagliflozin 25 mg vs placebo 143/3828(3.7) 16.4 224/3835(5.8) 26.7 0.62 (0.50, 0.76) —
0.I25 0.;')0 1

FIGURE 1
placebo. Cox regression analysis of all trials.

MACE, CV death, all-cause mortality and hospitalization for heart fail-
ure missed significance, with confidence intervals crossing unity
(Figure 6). The composite endpoint of hospitalization for heart failure
or CV death occurred at a significantly lower rate with empagliflozin
than with placebo (Figure 6). There was no statistically significant het-
erogeneity across studies for any endpoint in Cox regression ana-

lyses, including a treatment-by-study interaction factor.

) Hazard ratio (95% Cl)
Favou;s empagliflozin

Favours plac;bo

Hazard ratios and 95% confidence intervals (Cl) for cardiovascular events and all-cause mortality with empagliflozin (pooled) versus

4 | DISCUSSION

In EMPA-REG OUTCOME, empagliflozin reduced the risk of CV out-
comes in patients with T2DM at high CV risk.1* This meta-analysis of
eight trials comprising EMPA-REG OUTCOME and seven trials con-
ducted in patients at low/medium CV risk extends those results by

showing that CV outcomes were consistent between the high and
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Empaglifiozin

FIGURE 2 Cumulative incidence function
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Empagliflozin Placebo Hazard ratio (95% CI1)
Patientswith  Rateper Patientswith  Rate per
events/ 1000 events/ 1000
patients patient- patients patient- .
4-point MACE analysed (%)  years analysed (%)  years Hazard ratio (95% Cl)
Alltrials 635/7457 (8.5)  38.2 365/3835 (9.5)  44.7 0.86 (0.76, 0.98) »
EMPA-REG OUTCOME® 599/4687 (12.8)  46.4 333/2333 (14.3) 525 0.88 (0.77, 1.01) !
|
Trials excluding EMPA-REG OUTCOME®  36/2770 (1.3) 9.7 32/1502 (2.1) 17.7 0.59 (0.36, 0.95) e
EMPA-REG MONO™ 5/448 (1.1) 7.4 3/228 (1.3) 10.3 0.76 (0.18, 3.17) '—-—5-—1
EMPA-REG MET™ 4/430 (0.9) 5.8 5/207 (2.4) 17.1 0.35 (0.09, 1.29) —_—
EMPA-REG METSU™™ 7/441 (1.6) 9.8 6/225 (2.7) 18.8 0.51 (0.17, 1.53) —
EMPA-REG PIO™ 4/333 (1.2) 9.2 2/165 (1.2) 10.3 0.84 (0.15, 4.60) T
EMPA-REG BASAL™ 8/324 (2.5) 18.4 1/170 (0.6) 4.6 4.07 (0.51, 32.52) L ' d
EMPA-REG MDI™ 3/375 (0.8) 7.9 2/188 (1.1) 10.6 0.76 (0.13, 4.56) L ¥ |
|
EMPA-REG RENAL™ 5/419 (1.2) 121 13/319 (4.1) 41.8 0.29 (0.10, 0.82) |

r T -
003 006 013 025 050 1 2 4 8 16 32 64

Favours empagliflozin

Favours placebo

FIGURE 4 Hazard ratios and 95% confidence intervals (Cl) for 4-point major adverse cardiovascular events (MACE) with empagliflozin (pooled)
versus placebo in the meta-analysis of all trials, the meta-analysis excluding EMPA-REG OUTCOME and the individual trials. Cox regression

analysis.

low/medium CV risk patients and across the trials conducted in low/ event rates for 3-point MACE of 4.6 to 28.7 per 1000 patient-years
in the placebo group, compared with 43.9 per 1000 patient-years in

the placebo group of the EMPA-REG OUTCOME trial.

medium risk patients. We consider patients enrolled in trials other
than EMPA-REG OUTCOME to be at low/medium CV risk based on
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Empagliflozin Placebo Hazard ratio (95% Cl)
Patientswith  Rate per Patientswith  Rate per
events/ 1000 events/ 1000

—— by T iy Hazad rto(35% G

All trials 522(7457 (7.0) 310 307/3835 (8.0)  37.2 0.84 {0.73, 0.96) ""I
EMPA-REG OUTCOME® 490/4687 (10.5) 374 282/2333 (12.1) 43.9 0.85 (0.74, 0.99) '?‘

Trials excluding EMPA-REG OUTCOME®  32/2770 (1.2) 8.6 25/1502 (1.7)  13.8 0.66 (0.39, 1.12) '—*'—'
EMPA-REG MONO™ 5/448 (1.1) 7.4 3/228 (1.3) 10.3 0.76 (0.18, 3.17) —r
EMPA-REG MET™ 2/430 (0.5) 29 3/207 (1.4) 10.2 0.28 (0.05, 1.68) E |
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FIGURE 5 Hazard ratios and 95% confidence intervals (Cl) for 3-point major adverse cardiovascular events (MACE) with empagliflozin (pooled)
versus placebo in the meta-analysis of all trials, the meta-analysis excluding EMPA-REG OUTCOME and the individual trials. Cox regression
analysis.
Empagliflozin (N=2770) Placebo (N=1502) Hazard ratio (95% C1)
Patients with Rate per 1000 Patients with Rate per 1000
events (%) patient-years events (%) patient-years

4-point MACE 36(13) 97 32(2.1) 17.7 0.59 (0.36, 0.95) ——

3-point MACE 32(1.2) 86 25(1.7) 138 0.66 (0.39,1.12) ——H

CV death 6(0.2) 16 7(05) 38 0.47 (0.16, 1.41) —

M (fatal and non-fatal) 13(0.5) 35 12 (0.8) 6.6 0.52(0.23,1.13) I

Non-fatal MI 12 (0.4) 32 12 (0.8) 66 0.47 (0.21, 1.06) e

Stroke (fatal and non-fatal) 15(0.5) 40 8(05) 4.4 099 (0.42, 2.34) —_—

Non-fatal stroke 14 (0.5) 38 7(05) 38 1.07 (0.43, 2.67) —_——

:nozinni;al'uaﬁon dueto unstable 4(0.1) 11 7(05) 38 033 (0.09, 1.13) .

All-cause mortality 11(0.4) 29 9(0.6) 49 0.67 (0.28, 1.63) —

Hospitalization for heart failure 5(0.2) 13 8(05) 4.4 0.36(0.12,1.11) ' »>

:’lee:tr"t‘faliurehospltaluatlon orCV 11 (0.40) 29 15 (1.0) 82 0.41(0.19, 0.90)

r r - r T - !
0.06 013 0.25 0.50 1 2 4 8
Hazard ratio (95% CI)
Favours empaglifiozin Favours placebo

FIGURE 6 Incidence of cardiovascular events and all-cause mortality with empagliflozin (pooled) versus placebo in the meta-analysis excluding

EMPA-REG OUTCOME.

These analyses were designed to investigate the effect of empa-
gliflozin on clinical outcomes, not the mechanisms behind the effects.
These may include reductions in hyperglycaemia, weight and systolic

blood pressure,‘s’14

changes in arterial stiffness, sympathetic nerve
activity, vascular resistance, cardiac function and cardiac oxygen
demand® '8 and lowering of glomerular pressure associated with
reductions in albuminuria.*?

CV meta-analyses conducted for individual SGLT2 inhibitors®
and across the class of SGLT2 inhibitors?® have been published
recently, suggesting that SGLT2 inhibitors may reduce the risk of CV
morbidity and mortality. However, given the differences in pharmaco-

kinetics, pharmacodynamics and efficacy and safety profiles between

members of the SGLT2 inhibitor class, the cardio-protective effects
of specific SGLT2 inhibitors can be determined only from completed
CV outcome trials.

Strengths of this meta-analysis include the prespecification of
endpoints, the prospective adjudication of suspected CV events and
the consistency of findings across a spectrum of randomized clinical
trials comprising patients with various degrees of CV risk. Limitations
include the limited number of events in patients at low/medium CV
risk and the fact that Black/African-American patients comprised a
small percentage of the patients analysed. There were different treat-
ment durations between studies and results from relatively short-

term studies limit the conclusions on long-term outcomes. In addition,
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observation was not continued after discontinuation of study drug
other than in EMPA-REG OUTCOME, so a true intention-to-treat
analysis could not be conducted.

In conclusion, a meta-analysis of data from eight randomized
placebo-controlled trials suggests that empagliflozin is associated
with a reduced risk of CV morbidity and mortality in patients with
T2DM, including those at low/medium or high CV risk.
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