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HIGHLIGHTS

e Patients with T2D and CV disease are at a high risk of adverse CV events.

o IPE therapy should be considered in patients with T2D with or at risk of CV disease.
® 26-45% of people from EMPA-REG OUTCOME would have been eligible for IPE.

o Empagliflozin benefits were consistent, regardless of REDUCE-IT or FDA eligibility.

ARTICLE INFO ABSTRACT

Keywords: Objectives: REDUCE-IT showed that icosapent ethyl (IPE) improved cardiovascular (CV) outcomes in participants
Cardiovascular disease with established CV disease (CVD) or type 2 diabetes (T2D) and at least one additional risk factor plus mild-
Icosapent ethyl moderate hypertriglyceridemia and reasonably controlled low-density lipoprotein cholesterol (LDL-C). As the

Omega-3 fatty acids
Triglycerides
Type 2 diabetes

generalizability of REDUCE-IT has not been investigated in a T2D population with established CVD, this post hoc
analysis investigated how many participants from EMPA-REG OUTCOME, which tested the effects of empagli-
flozin versus placebo on CV outcomes in participants with T2D and CVD, would have been eligible for IPE
treatment, and whether CV outcomes differed based on eligibility for IPE treatment.

Methods: Participants from EMPA-REG OUTCOME were screened for inclusion using both REDUCE-IT-like
criteria (baseline statin therapy, triglycerides 135-499 mg/dL and LDL-C 41-100 mg/dL) and slightly amen-
ded FDA indication criteria (triglycerides >150 mg/dL). Analyses were conducted to characterize the study
population and CV outcomes in participants eligible for IPE versus those not eligible for IPE.

Results: Of the 7020 participants from EMPA-REG OUTCOME, 1810 (25.8%) fulfilled REDUCE-IT criteria and
3182 (45.3%) fulfilled FDA criteria for IPE treatment. Treatment effects of empagliflozin versus placebo on CV
and kidney outcomes and mortality were consistent in participants meeting REDUCE-IT and FDA criteria and
those who did not.
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Conclusions: These results indicate that a sizable proportion of patients with diabetes and established CVD, such
as those in EMPA-REG OUTCOME, may be eligible for IPE treatment to lower residual CV risk. Treatment benefit
with empagliflozin was consistent, regardless of REDUCE-IT or FDA eligibility criteria.

1. Introduction

Type 2 diabetes (T2D) is a highly prevalent disease associated with a
plethora of downstream complications [1]. Elevated triglyceride levels
are common in patients with T2D [2], and may serve as an independent
marker for increased risk of cardiovascular (CV) events among patients
with low-density lipoprotein cholesterol (LDL-C) levels that are
controlled with statins [3].

The Reduction of Cardiovascular Events with Icosapent Ethyl-
Intervention Trial (REDUCE-IT) randomized 8179 participants with
CV disease (CVD) or diabetes plus at least one additional CVD risk factor
who were receiving statin therapy to either icosapent ethyl (IPE) or
placebo [4]. In the REDUCE-IT trial, IPE demonstrated a significant
relative risk reduction (25%, p<0.0001) in the primary composite
endpoint of CV death, nonfatal myocardial infarction (MI), nonfatal
stroke, coronary revascularization, or unstable angina requiring hospi-
talization. For the key secondary endpoint (CV death, nonfatal MI, and
nonfatal stroke) IPE showed a similar benefit (26% risk reduction fa-
voring treatment, p<0.0001) [4]. These results were consistent irre-
spective of diabetes status [5], in patients with a history of coronary
artery bypass grafting [6], and in patients with prior percutaneous
coronary intervention [7].

Following publication of the REDUCE-IT trial results, IPE received
approval from the Food and Drug Administration (FDA) for reduction of
CV event risk among patients with either established CVD or T2D plus at
least one CVD risk factor with triglyceride levels >150 mg/dl [8].
However, it may be valuable to expand the external generalizability of
the characteristics of the patient population studied in REDUCE-IT to
other patient populations, potentially influencing future treatment
initiatives.

In the EMPA-REG OUTCOME trial, the sodium-glucose cotransporter
2 (SGLT2) inhibitor empagliflozin, demonstrated a significant reduction
in primary endpoint events (3-point major adverse cardiovascular
events [3P-MACE], including death from CV causes, nonfatal MI, or
nonfatal stroke) versus placebo (hazard ratio 0.86 [95% confidence in-
tervals 0.74, 0.99], p = 0.04). This result was driven by a reduction in
the risk of CV death. All-cause mortality, heart failure hospitalization
and kidney outcomes were also significantly reduced [9,10]. The
EMPA-REG OUTCOME trial included participants with T2D at high risk
of CV events, using any background glucose-lowering agent, making this
arepresentative cohort with a setting similar to real-life clinical practice
[11].

Thus, in this analysis we aimed to investigate whether participants
included in the EMPA-REG OUTCOME trial would be eligible for IPE
according to the REDUCE-IT eligibility criteria or to the FDA label re-
quirements. We also investigated whether the treatment benefits of
empagliflozin observed in the EMPA-REG OUTCOME trial were consis-
tent in participants fulfilling the eligibility criteria (i.e., those with
elevated levels of triglycerides and at high risk of having a CV event),
versus not fulfilling the criteria.

2. Materials and methods

The EMPA-REG OUTCOME trial analyzed 7020 adult (aged > 18
years) participants with T2D and established CVD, randomized 1:1:1
and treated with empagliflozin (10 mg or 25 mg) or placebo once per
day [9]. Key participant eligibility criteria included a body-mass index
(BMI) of <45 kg/m2 and an estimated glomerular filtration rate (eGFR)
of >30 ml/min/1.73 m2. The full list of inclusion/exclusion criteria of
the EMPA-REG OUTCOME trial has been previously described [9].

There were no inclusion/exclusion criteria regarding triglyceride levels.
Median follow-up time was 3.1 years.

Using baseline data, we categorized the study population into sub-
groups according to the REDUCE-IT inclusion criteria [12] and the FDA
label criteria [13] in two separate analyses. For inclusion in the
REDUCE-IT-like subgroup, all three of the following criteria had to be
fulfilled: statin therapy at baseline, triglyceride levels of 135 to 499
mg/dl, and low-density lipoprotein cholesterol (LDL-C) levels of 41 to
100 mg/dl (Fig. 1A). REDUCE-IT exclusion criteria included severe heart
failure, active severe liver disease, glycated hemoglobin >10%, planned
coronary intervention or surgery, history of pancreatitis, or hypersen-
sitivity to fish, shellfish, or ingredients of IPE or placebo. Since not all
data from the REDUCE-IT exclusion criteria was recorded in EMPA-REG
OUTCOME participants, they were not included in the current analysis.
As all participants in EMPA-REG OUTCOME had established CVD and
the maximal tolerated statin dose may have been zero in the case of
statin intolerance, we used slightly amended FDA indication criteria and
accepted any statin use as the maximally tolerated dose, with the
assumption that those who did not use a statin did so due to intolerance
or contraindication. Therefore, a triglyceride level at baseline of >150
mg/dl was considered sufficient for entering the subgroup fulfilling the
FDA-label criteria (Fig. 1B). Outcomes included CV death, hospitaliza-
tion for heart failure (HHF), the composite of CV death (excluding fatal
stroke) and HHF, all-cause mortality, 3P-MACE, and incident or wors-
ening nephropathy defined as the composite of macroalbuminuria (i.e.,
UACR >300 mg/g), doubling of s-creatinine with eGFR <45
ml/min/1.73 m?, need for dialysis or renal transplant, or renal death.

2.1. Statistical analyses

Baseline characteristics are provided in subgroups of participants
eligible and not eligible for IPE treatment based on REDUCE-IT and FDA
label criteria with continuous variables presented as mean + standard
deviation (SD) or median (interquartile range), and categorical variables
as number (n) and proportion (%). We assessed the effect of empagli-
flozin versus placebo in those fulfilling versus not fulfilling the REDUCE-
IT criteria, and in those fulfilling versus not fulfilling the FDA label
criteria, in two separate Cox regression models. The models included
covariate terms for age, sex, BMI, glycated hemoglobin (HbAlc), eGFR,
region, fulfillment of REDUCE-IT criteria/FDA label criteria (as sub-
group), treatment, and treatment*subgroup interaction, enabling an
evaluation of the treatment effect in participants fulfilling versus not
fulfilling the REDUCE-IT/FDA criteria at baseline. For this analysis,
empagliflozin dose groups (10 and 25 mg) were pooled for comparison
versus placebo since, overall, no differences in efficacy or safety were
seen between the 2 doses. All analyses were performed at the nominal
alpha level of 0.05, without correction for multiple hypothesis testing.

3. Results

Of the 7020 participants included in the EMPA-REG OUTCOME trial,
25.8% of the population (n = 1810; 1202 receiving empagliflozin, 608
receiving placebo) fulfilled the REDUCE-IT criteria (Fig. 1). Overall,
45.3% of the study population fulfilled FDA label requirements (n =
3182; 2139 receiving empagliflozin,1043 receiving placebo).

There were minor differences in baseline characteristics between the
REDUCE-IT-like cohort and participants not fulfilling REDUCE-IT-like
eligibility criteria (Table 1). Compared with the non-fulfilling cohort,
the REDUCE-IT-like cohort had lower estimated glomerular filtration
rate (eGFR) levels, fewer participants with a history of stroke and/or
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peripheral arterial disease, and participants had lower lipid levels (total
cholesterol, high-density lipoprotein [HDL-C] and low-density lipopro-
tein [LDL-C]; with the exception of triglycerides). The REDUCE-IT-like
cohort also had a higher prevalence of coronary artery disease, greater
waist measurements, and increased baseline use of CV medications
including lipid lowering drugs (as per subgroup definition) compared
with those not fulfilling REDUCE-IT-like eligibility criteria.

There were also only minor differences in baseline characteristics
between participants fulfilling and those not fulfilling the FDA label
criteria (Table 1). When compared with the non-fulfilling criteria
cohort, the FDA label fulfilling cohort had lower eGFR levels, greater
waist measurements, higher lipid levels (total cholesterol, LDL-C and
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triglycerides; with the exception of HDL-C), increased use of CV medi-
cations including lipid-lowering drugs (with the exception of statins) but
lower numbers of participants with retinopathy.

3.1. CV and kidney outcomes and mortality across subgroups

Considering the placebo group only, in general, the incidence rates of
outcomes did not differ between those fulfilling versus not fulfilling the
REDUCE-IT criteria (Fig. 2). Those fulfilling the FDA label requirements
had a higher risk of incident or worsening nephropathy, but a similar
risk of CV outcomes and mortality compared to those not fulfilling the
FDA label criteria (Fig. 2). The treatment effect of empagliflozin versus

(A)

EMPA-REG OUTCOME Reference Population
n=7,020

|_,|* All three REDUCE-IT criteria
fulfilled:
* Statin therapy at baseline
* Triglyceride levels of

25.8%

>150 mg/dl

[, |
135 to 499 mg/dl
* LDL-C levels of 41 to 100
mg/dl
N
B REDUCE-IT-like Criteria Fulfilled
REDUCE-IT-like Cohort
n=1,810
B
() EMPA-REG OUTCOME Reference Population
n=7,020
* FDA label criteria fulfilled:
— * Triglyceride levels of

M FDA label Criteria Fulfilled

FDA label Cohort
n=3,182

Fig. 1. Proportion of participants eligible for IPE treatment. (A) A schematic outlining population from EMPA-REG OUTCOME eligible for IPE treatment ful-
filling REDUCE-IT-like criteria. (B) A schematic outlining population from EMPA-REG OUTCOME eligible for IPE treatment fulfilling FDA label criteria. Abbrevi-
ations: FDA, Food and Drug Administration; LDL-C, low-density lipoprotein cholesterol.
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Table 1
Baseline characteristics of participants in the REDUCE-IT-like cohort compared
to participants not fulfilling REDUCE-IT-like criteria, and participants fulfilling
the FDA label criteria compared to participants not fulfilling the FDA label
criteria.

Baseline EMPA-REG OUTCOME study population
Characteristics Not fulfilling  Fulfilling Not Fulfilling
REDUCE-IT- REDUCE-IT- fulfilling FDA label
like criteria like criteria® FDA label criteria
n = 5210 n = 1810 criteria n = 3182
n = 3753
Female Sex 1552 (29.8) 452 (25.0) 1030 945 (29.7)
(27.49)
Race
White 3675 (70.5) 1406 (77.7) 2546 2467
(67.8) (77.5)
Black/African 302 (5.8) 55 (3.0) 233 (6.2) 119 (3.7)
American
Asian 1193 (22.9) 324 (17.9) 946 (25.2) 560 (17.6)
Native Hawaii/ 5(0.1) 5(0.3) 6 (0.2) 3(0.1)
Other Pacific
American Indian/ 35 (0.7) 19 (1.0) 22 (0.6) 32 (1.0)
Alaska native
Age, years 63.2 + 8.7 62.9 + 8.5 63.8+87 62.3+8.6
BMI, kg/m? 30.26 + 31.66 +5.05 29.85 + 31.49 +
5.28 5.29 5.07
> 30 2505 (48.1) 1116 (61.7) 1685 1888
(44.9) (59.3)
Time Since T2D Diagnosis, Years
<1 121 (2.3) 59 (3.3) 75 (2.0) 102 (3.2)
>1to5 804 (15.4) 279 (15.4) 493 (13.1) 574 (18.0)
>5to 10 1295 (24.9) 451 (24.9) 875(23.3)  852(26.8)
> 10 2990 (57.4) 1021 (56.4) 2310 1654
(61.6) (52.0)
Insulin 2478 (47.6) 909 (50.2) 1840 1500
(49.0) (47.1)
Metformin 3798 (72.9) 1395 (77.1) 2711 2422
(72.2) (76.1)
UACR 16.08 20.33 15.91 21.22
(6.19, (7.07, 83.98) (6.19, (7.07,
69.84) 60.11) 92.82)
Normal 3120 (59.9) 1051 (58.1) 2332 1789
(62.1) (56.2)
Microalbuminuria 1499 (28.8) 514 (28.4) 1042 946 (29.7)
(27.8)
Macroalbuminuria 540 (10.4) 229 (12.7) 350 (9.3) 415 (13.0)
Missing 51 (1.0) 16 (0.9) 29 (0.8) 32(1.0)
eGFR, 7491 + 71.56 + 75.09 £ 72.81 +
ml/min/1.73 mz, 21.54 20.83 21.20 21.65
MDRD
eGFR Category
> 90 1186 (22.8) 352 (19.4) 848 (22.6)  675(21.2)
60 to < 90 2747 (52.7) 915 (50.6) 2004 1607
(53.4) (50.5)
< 60 1277 (24.5) 542 (29.9) 901 (24.0) 899 (28.3)
Missing 1(<0.1) 1(0.1) 0(0) 1(<0.1)
Previous Stroke 1296 (24.9) 341 (18.8) 864 (23.0) 753 (23.7)
Previous CAD 3795 (72.8) 1513 (83.6) 2851 2394
(76.0) (75.2)
Previous PAD 1132 (21.7) 329 (18.2) 780 (20.8) 657 (20.6)
Retinopathy 1174 (22.5) 372 (20.6) 914 (24.4) 616 (19.4)
Cardiac Failure 525 (10.1) 181 (10.0) 361 (9.6) 336 (10.6)
HbAlc,% 8.06 + 0.85 8.12 +£ 0.84 7.99 + 8.16 +
0.83 0.86
Waist Size, m 1.038 + 1.079 + 1.028 + 1.072 +
0.138 0.133 0.138 0.133
Systolic BP, beats/ 135.4 + 135.7 £16.7 1349 + 136.0 +
min 17.1 17.2 16.9
Diastolic BP, beats/ 76.6 +£ 9.8 76.9 £ 9.9 75.8 £9.9 77.7 £9.8
min
Total Cholesterol, 158.2 152.4 145.4 169.4
mg/dL (130.3, (136.1, (125.3, (144.2,
197.2) 166.3) 170.1) 202.2)
HDL-C, mg/dl 44.1 39.1 46.0 39.1
(37.1,52.2) (34.0, 45.2) (40.2, (34.0,
54.1) 45.2)
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Table 1 (continued)

Baseline EMPA-REG OUTCOME study population
Characteristics Not fulfilling  Fulfilling Not Fulfilling
REDUCE-IT- REDUCE-IT- fulfilling FDA label
like criteria like criteria® FDA label criteria
n = 5210 n=1810 criteria n = 3182
n = 3753
LDL-C, mg/dl 85.1 71.2 76.2 83.1
(61.1, (59.2, 83.1) (59.2, (62.3,
114.1) 98.2) 112.1)
Triglycerides, mg/dl  121.3 183.3 107.2 205.5
(93.9, (155.9, (85.0, (174.5,
178.0) 229.4) 127.5) 266.6)
Beta-blockers 3207 (61.6) 1347 (74.4) 2366 2134
(63.0) (67.1)
Diuretics 2165 (41.6) 870 (48.1) 1530 1468
(40.8) (46.1)
ACEi/ARBs 4132 (79.3) 1534 (84.8) 3009 2584
(80.2) (81.2)
Statins 3593 (69.0) 1810 (100.0) 2979 2355
(79.4) (74.0)
Niacin 88 (1.7) 38 (2.1) 59 (1.6) 65 (2.0)
Fibrates 425 (8.2) 205 (11.3) 206 (5.5) 415 (13.0)
Ezetimibe 191 (3.7) 79 (4.4) 140 (3.7) 129 (4.1)
Other lipid lowering 352 (6.8) 188 (10.4) 247 (6.6) 283 (8.9)
drugs
ASA 4223 (81.1) 1580 (87.3) 3126 2606
(83.3) (81.9)

Data outputs are displayed as number (%) or mean =+ standard deviation, me-
dian (Q1, Q3) for UACR, total cholesterol, HLD-C, LDL-C, and triglycerides. *The
REDUCE-IT-like Cohort. Abbreviations: ACEi, angiotensin-converting enzyme
inhibitors; ARB, angiotensin II receptor blockers; ASA, acetylsalicylic acid; BMI,
body mass index; BP, blood pressure; CAD, coronary artery disease; eGFR,
estimated glomerular filtration rate; HbAlc, glycated hemoglobin Alc; HDL-C,
high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol;
MDRD, Modification of Diet in Renal Disease formula; PAD, peripheral artery
disease; Q1, quartile 1; Q3, quartile 3; T2D, type 2 diabetes; UACR, urine
albumin-to-creatinine ratio.

placebo on CV and kidney outcomes and mortality was consistent across
subgroups of participants fulfilling or not fulfilling the REDUCE-IT
criteria as well as those fulfilling versus not fulfilling the FDA label
criteria (Fig. 2). For incident or worsening nephropathy, there was an
apparent greater magnitude of treatment effects in those fulfilling the
FDA label criteria, compared with those not fulfilling the FDA criteria,
but the effect of empagliflozin was shown to be significant within both
subgroups.

4. Discussion

In this post hoc analysis, we demonstrate that among the participants
included in the EMPA-REG OUTCOME trial, 25.8% were eligible for IPE
according to the REDUCE-IT eligibility criteria and 45.3% were eligible
according to the FDA label requirements. These participants had
generally comparable risk of CV outcomes with those not fulfilling the
criteria, with a consistent treatment effect of empagliflozin across all
groups.

Despite well-controlled CV risk factors, a substantial residual CV risk
remains in patients with T2D, warranting a search for additional treat-
ments [14,15]. Following the REDUCE-IT trial, IPE was approved in the
USA to reduce the risk of CV events for patients with either established
CVD or T2D and > 2 additional CV risk factors who were on a maximum
tolerated statin dose and had high triglyceride levels. Identifying patient
groups with a high prevalence of mild to moderate hypertriglyceridemia
and CV risk for therapeutic targeting remains a clinical need. The cur-
rent results, from a representative cohort of patients with T2D and high
CV risk, suggest that a substantial proportion of a contemporary popu-
lation of patients with T2D and CVD would be eligible for IPE treatment.
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Empaglifiozin Placebo HR (95% CI) p-value for treatment by
/N % 118&1)9'3\( n/N % ] Y(l;-{oa(t)epY subgroup interaction
CV death
All participants 172/4,687 3.7 12.4 137/2,333 5.9 20.2 0.62 (0.49, 0.77) ——
REDUCE-IT fulfilled
NO 123/3,485 35 12.0 105/1,725 6.1 20.9 0.57 (0.44, 0.74) —_— 0.9655
YES 49/1,202 4.1 13.8 32/608 53 18.1 0.77 (0.49, 1.20) _— '
FDA label fulfilled
NO 79/2,487 3.2 10.7 771,266 6.1 20.8 0.51 (0.37, 0.70) —_— 0.1309
YES 88/2,139 41 14.0 59/1,043 57 19.5 0.73 (0.52, 1.01) —_— '
HHF
All participants 126/4,687 2.7 9.4 95/2,333 4.1 14.5 0.65 (0.50, 0.85) ——
REDUCE-IT fulfilled
NO 91/3,485 2.6 9.1 68/1,725 3.9 14.0 0.64 (0.46, 0.87) —_— 0.7608
YES 35/1,202 2.9 10.1 27/608 4.4 15.8 0.70 (0.42, 1.15) _— )
FDA label fulfilled
NO 69/2,487 2.8 9.7 54/1,266 4.3 15.1 0.62 (0.43, 0.88) —_— 0.6203
YES 55/2,139 26 9.0 39/1,043 3.7 13.3 0.71 (0.47,1.07) —_— )
CV death* or HHF
All participants 265/4,687 57 19.7 198/2,333 8.5 30.1 0.66 (0.55, 0.79) —e—
REDUCE-IT fulfilled
NO 187/3,485 5.4 18.7 150/1,725 8.7 30.9 0.60 (0.48, 0.74) —— 0.1147
YES 78/1,202 6.5 22.6 48/608 7.9 28.0 0.84 (0.59, 1.20) —_—
FDA label fulfilled
NO 131/2,487 5.3 18.3 110/1,266 8.7 30.8 0.58 (0.45, 0.75) —_— 0.1973
YES 129/2,139 6.0 21.0 85/1,043 8.1 29.0 0.75 (0.57, 0.98) —_—
ACM
All participants 269/4,687 57 19.4 194/2,333 8.3 28.6 0.68 (0.57, 0.82) —e—
REDUCE-IT fulfilled
NO 195/3,485 5.6 18.9 146/1,725 85 29.0 0.65 (0.53, 0.81) —— 0.4319
YES 74/1,202 6.2 20.9 48/608 7.9 27.2 0.77 (0.54, 1.11) —_— '
FDA label fulfilled
NO 129/2,487 52 17.5 109/1,266 8.6 29.5 0.59 (0.46, 0.76) —_— 0.1332
YES 134/2,139 6.3 21.3 84/1,043 8.1 27.8 0.78 (0.60, 1.03) — '
3P-MACE!
All participants 490/4,687 10.5 37.4 282/2,333 121 43.9 0.86 (0.74, 0.99) —e—
REDUCE-IT fulfilled
NO 354/3,485 10.2 36.4 208/1,725 121 43.8 0.83 (0.70, 0.99) —— 0.5440
YES 136/1,202 1.3 40.3 74/608 12.2 442 0.92 (0.70, 1.23) —_— ’
FDA label fulfilled
NO 235/2,487 9.4 33.6 149/1,266 1.8 42.3 0.80 (0.65, 0.98) —— 0.3852
YES 245/2,139 1.5 41.2 130/1,043 125 45.7 0.91 (0.73, 1.12) — ’
Incident or worsening nephropathy*
All participants 525/4,124 12.7 47.8 388/2,061 18.8 76.0 0.61 (0.53, 0.70) ——
REDUCE-IT fulfilled
NO 396/3,080 12.9 48.3 277/1,529 18.1 72.5 0.64 (0.55, 0.75) —— 0.1929
YES 129/1,044 12.4 46.2 111/532 20.9 86.4 0.53 (0.41, 0.68) —_— ’
FDA label fulfilled
NO 270/2,227 1241 452 174/1,129 15.4 60.2 0.71 (0.59, 0.86) —— 0.0355
YES 250/1,839 13.6 51.4 208/911 22.8 98.8 0.54 (0.45, 0.65) —— )
0.25 0.5 1 2

Favors empagliflozin Favors placebo

Fig. 2. Central Illustration. Treatment effect of empagliflozin versus placebo, comparing the REDUCE-IT-like cohort to participants not fulfilling the REDUCE-IT-like
criteria, and the participants fulfilling the FDA label criteria to those not fulfilling the FDA label criteria. p-values for treatment by subgroup interaction were obtained
from tests of homogeneity of treatment group differences among subgroups with no adjustment for multiple testing. HR (95% CI) based on multivariable Cox
regression including factors for age, sex, geographical region, Hemoglobin Alc, body mass index, eGFR, treatment, fulfillment of REDUCE-IT criteria/FDA label
criteria (as subgroup), treatment-by-subgroup interaction term. *CV death without fatal stroke. '3P-MACE includes death from CV causes, nonfatal myocardial
infarction, or nonfatal stroke. ‘Incident or worsening nephropathy defined as the composite of macroalbuminuria (UACR > 300 mg/g), doubling of s-creatinine with
eGFR <45 ml/min/1.73 m?, need for dialysis or kidney transplant, or kidney death.

Abbreviations: 3P-MACE, 3-point major adverse cardiovascular events; ACM, all-cause mortality; CI, confidence interval; CV, cardiovascular; eGFR, estimated
glomerular filtration rate; FDA, Food and Drug Administration; HHF, hospitalization for heart failure; HR, hazard ratio; PY, patient-years; UACR, urine albumin-to-

creatinine ratio.

It has previously been shown that, among the placebo group, risk of CV
outcomes and mortality was higher in those participants in EMPA-REG
OUTCOME with poor control of traditional CV risk factors versus
those with good CV risk control when entering the trial [16]. Further-
more, despite a significant reduction in CV event occurrence, a rate of
37.4 participants with primary outcome event per 1000 patient-years
was observed in the empagliflozin-treated population [9].

A persistent risk for CV events remained even in those with good CV
risk factor control and when treated with empagliflozin, thus supporting
the need for additional treatments [17]. The characteristics of the par-
ticipants at baseline were largely comparable across the subgroups that
fulfilled the REDUCE-IT criteria and the FDA requirements in
EMPA-REG OUTCOME, and in those included in the REDUCE-IT trial

(Table 2).

Assessment of the generalizability of the REDUCE-IT results to
diverse patient groups beyond those included in the trial has been
limited [12]. However, some post hoc studies have examined the
external validity of REDUCE-IT on unique datasets to ascertain the
proportion of participants eligible for the potential benefits of IPE
therapy. At present, researchers have demonstrated that within study
populations of participants with atherosclerotic CVD, coronary artery
disease, MI, and a history of coronary artery bypass graft surgery, there
are subgroups that would be eligible for, and hence potentially also
benefit from, IPE treatment according to the REDUCE-IT criteria
[18-22]. The present post hoc analysis adds to the growing body of
literature by exploring a contemporary diabetes population with known
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Table 2
Comparisons of the REDUCE-IT-like, REDUCE-IT and FDA label cohorts.
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Baseline Characteristics/ REDUCE-IT cohort®

REDUCE-IT-like cohort in

FDA label criteria cohort in EMPA-REG OUTCOME

Endpoint n = 8179 EMPA-REG OUTCOME n = 3182
n = 1810

Icosapent Ethyl Placebo Empagliflozin Placebo Empagliflozin Placebo
Number of participants analyzed 4089 (100.0) 4090 (100.0) 1202 (100.0) 608 (100.0) 2139 (100.0) 1043 (100.0)
Demographics
Age, years 64.0 64.0 63.0 63.0 62.0 62.0

(57.0, 69.0) (57.0, 69.0) (57.0, 69.0) (57.0, 69.0) (56.0, 68.0) (57.0, 69.0)
Female Sex 1162 (28.4) 1195 (29.2) 306 (25.5) 146 (24.0) 632 (29.5) 313 (30.0)
BMI > 30 kg/m2 - - 724 (60.2) 392 (64.5) 1264 (59.1) 624 (59.8)
Systolic BP, mmHg - - 135.3 + 16.6 136.3 +17.0 135.8 +£16.9 136.4 + 16.8
Diastolic BP, mmHg - - 76.8 £ 9.8 77.1 £10.2 77.9 £9.6 77.5 £10.2
Smoking status
Never smoked 1604 (39.2) 1660 (40.6) 430 (35.8) 194 (31.9) 833 (38.9) 401 (38.4)
Ex-smoker 1857 (45.4) 1815 (44.4) 604 (50.2) 322 (53.0) 972 (45.4) 493 (47.3)
Currently smokes 628 (15.4) 613 (15.0) 168 (14.0) 92 (15.1) 334 (15.6) 149 (14.3)
T2D 2367 (57.9) 2363 (57.8) 1202 (100.0) 608 (100.0) 2139 (100.0) 1043 (100.0)
Previous CAD - - 1000 (83.2) 513 (84.4) 1599 (74.8) 795 (76.2)
Previous PAD - - 231 (19.2) 98 (16.1) 453 (21.2) 204 (19.6)
Previous MI - - 619 (51.5) 312 (51.3) 1005 (47.0) 481 (46.1)
Statin Use 4089 (100.0)° 4090 (100.0)° 1202 (100.0) 608 (100.0) 1596 (74.6) 759 (72.8)
HDL-C, mg/dl 40.0 40.0 40.2 39.1 39.1 39.1

(34.5, 46.0) (35.0, 46.0) (34.0, 46.0) (34.0, 45.2) (34.0, 46.0) (34.0, 45.2)
LDL-C, mg/dl 74.0 76.0 71.9 71.2 84.3 82.0

(61.5, 88.0) (63.0, 89.0) (58.0, 83.1) (59.2, 82.0) (62.3,112.7) (62.3,110.2)
Triglycerides, mg/dl 216.5 216.0 183.3 184.2 204.6 209.9

(176.5, 272.0) (175.5, 274.0) (155.9, 228.5) (156.8, 231.6) (172.7, 263.1) (176.3, 271.0)
3P-MACE 459 (11.2)° 606 (14.8)° 136 (11.3)¢ 74 (12.2) 245 (11.5)¢ 130 (12.5)¢
Incidence rate for 3P-MACE per 1000 PY 32 44 40 44 41 46

Data outputs are displayed as number (%), mean + standard deviation, or median (Q1, Q3), when available. For 3P-MACE: presented are n with event/N analyzed (%).
“Baseline characteristics for the REDUCE-IT cohort are given in the Bhatt, D.L. et al. NEJM. 2019 publication[12], smoking status were given in the Miller, M. et al. Eur
Heart J Cardiovasc Pharmacother. 2022 publication [30], and incidence rate for 3P-MACE per 1000 PY were given in the Bhatt D.L. et al. JACC. 2019 publication [31].
b0.42% of participants are missing statin use information although statin use was required for REDUCE-IT study inclusion. “The key secondary outcome in REDUCE-IT
was 3P-MACE. %The primary endpoint in EMPA-REG OUTCOME was 3P-MACE.
Abbreviations: 3P-MACE, 3-point major adverse cardiovascular events; BMI, body mass index; BP, blood pressure; CAD, coronary artery disease; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; PAD, peripheral arterial disease; PY, patient years; Q1, quartile 1; Q3,

quartile 3; T2D, type 2 diabetes; UACR, urine albumin-to-creatinine ratio.

CVD. Table S1 includes a summary of REDUCE-IT external validity re-
ports to date. Overall, in the absence of dedicated clinical trials, these
analyses are invaluable to determine the generalizability of the patient
population eligible for IPE across varying disease states.

While IPE has been associated with improvements in risk of CV
events, this was not accompanied by a substantial effect on biomarkers
associated with atherosclerotic disease [23]. This is in contrast to
empagliflozin where data suggests that a multitude of mechanisms,
associated with atherosclerotic disease, may be involved, including an
amelioration of the inflammatory process in the cardiomyocytes [24],
reduction in epi/pericardial fat [25,26] and improvement of endothelial
dysfunction [24]. Although the exact biological mechanisms in which
IPE or empagliflozin incur CV benefits are yet to be elucidated, it is likely
that these two drugs work by different mechanisms and could act in a
complementary manner to each other.

In this post hoc analysis, empagliflozin reduced the risk of CV events,
mortality, and nephropathy versus placebo regardless of whether or not
participants were eligible for IPE treatment based on the REDUCE-IT or
FDA label criteria. This is in line with previously published data,
demonstrating consistent effects of empagliflozin irrespective of CV risk
[27], heart failure risk [28], and number of affected vascular beds [29].

4.1. Limitations of the study

There are several limitations to our analyses. Some participants had
missing baseline lipid values such as triglyceride (n = 105) and LDL-C (n
= 108) levels, however, we still report data from a large, contemporary
clinical trial with independent adjudication of all CV endpoints. In
addition, these are post hoc analyses, and the trial was not powered to
assess treatment effect in subgroups. The potential benefits of IPE were

not actually tested in our study. Lastly, inclusion of patients into EMPA-
REG OUTCOME was based on the respective inclusion and exclusion
criteria of that study [9].

5. Conclusion

This analysis is the first to evaluate the proportion of participants
with T2D and known CVD who would be eligible for treatment with IPE,
based on REDUCE-IT-like criteria or FDA label requirements. Overall,
25.8% of the EMPA-REG OUTCOME population fulfilled key eligibility
criteria of the REDUCE-IT trial, whereas 45.3% fulfilled the FDA pre-
scription requirements, suggesting that up to half of a contemporary
population of participants with T2D and CVD may be eligible for IPE
treatment to reduce residual CV risk. Those fulfilling the REDUCE-IT-
like or FDA criteria had a similar risk of CV, heart failure, and mortal-
ity outcomes compared with those not fulfilling the criteria, whereas the
rates of nephropathy were somewhat higher in those fulfilling the FDA
criteria. There was an increased benefit of using empagliflozin over
placebo on all analyzed outcomes, irrespective of whether the above-
mentioned criteria were fulfilled or not. The different mechanisms of
action of the two medications may suggest that they may complement
each other, and that addition of IPE to existing treatment with an SGLT2
inhibitor may assist to further reduce the risk of CV events in patients
with diabetes and established CVD or with additional risk factors for
CVD.
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