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Abstract

Aim: To determine the relationship between polyvascular disease and risk of hospi-
talization for heart failure (HHF) and cardiovascular (CV) death in the EMPA-REG
OUTCOME population, and the relationship of kidney dysfunction co-existent with
polyvascular disease on CV/heart failure (HF) outcomes.

Materials and Methods: Patients with type 2 diabetes and atherosclerotic CV
(ASCVD) received empagliflozin 10, 25 mg or placebo. Post hoc, subgroups were ana-
lyzed by one versus two or more vascular beds, and the estimated glomerular filtra-
tion rate ([eGFR] < vs. >60 mL/min/1.73 m?) at baseline. The empagliflozin arms
were pooled. Time to CV death, HHF, CV death (excluding fatal stroke) or HHF, all-
cause mortality (ACM) and 3-point major adverse CV events (3P-MACE) were
assessed using multivariable Cox regression models.

Results: Baseline characteristics (N = 6959) within subgroups were balanced between
treatment groups. In the placebo group, two or more versus one vascular bed increased
HHF risk (1.59 [95% confidence interval 1.02, 2.49]), CV death (2.17 [1.52, 3.09]),
CV death/HHF (1.79 [1.32, 2.43]), ACM (1.95 [1.44, 2.64]) and 3P-MACE (1.76
[1.36, 2.27]). Hazard ratios for those with polyvascular disease/kidney dysfunction
(vs. 1 vascular bed/eGFR >60 mL/min/1.73 m?) were HHF 2.80 (1.46, 5.36), CV death
3.10(1.87, 5.13), CV death/HHF 2.71 (1.74, 4.23), ACM 2.59 (1.67, 4.02) and 3P-MACE
2.62 (1.82, 3.77). Empagliflozin reduced the risk of all outcomes across subgroups.
Conclusions: Polyvascular disease with/without kidney dysfunction markedly
increases the risk of HF/CV events. Empagliflozin consistently reduces risk, regard-

less of vascular bed and kidney function status.
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1 | INTRODUCTION

Individuals with clinically manifest atherosclerotic cardiovascular dis-
ease (ASCVD) are at high or very high risk of recurrent cardiovascular
(CV) events.! International guidelines!™® for the prevention of CV dis-
ease use different clinical criteria to identify those patients who are at
very high risk of recurrent CV events.! These guidelines include those
of the American College of Cardiology (ACC)/American Heart Associ-
ation (AHA).* Polyvascular disease and kidney dysfunction (reflected
by low estimated glomerular filtration rate [eGFR]) place a patient at
very high risk of recurrent CV events. Separately, they have both been
shown to perform as well as ACC/AHA ‘very high risk’ criteria in iden-
tifying patients at risk.! Previous analyses of contemporary CV out-
comes trials have shown that polyvascular disease is also a marker of
enhanced CV risk in patients with type 2 diabetes (T2D).”~? However,
these trials did not consider concomitant kidney dysfunction. Further-
more, whether the risk of heart failure (HF) outcomes is influenced by
polyvascular disease and co-existing kidney dysfunction is not fully
established.

Empagliflozin is a sodium-glucose co-transporter-2 (SGLT2) inhib-
itor approved as a glucose-lowering agent for patients with T2D. In
the EMPA-REG OUTCOME trial empagliflozin, given in addition to
standard of care and compared with placebo, reduced the risk of CV
death by 38% and hospitalization for heart failure (HHF) by 35% in
patients with T2D and established ASCVD.10-1?

The primary aim of the current analysis was to investigate, post
hoc, the association of polyvascular disease (defined as coronary
artery disease [CAD], peripheral artery disease [PAD] and cerebrovas-
cular disease), with or without co-existing kidney dysfunction, with
the risk of HF and CV outcomes as well as mortality in patients from
the EMPA-REG OUTCOME trial. Our secondary objective was to
explore the treatment effect of empagliflozin across the spectrum of

baseline polyvascular disease and kidney dysfunction.

2 | MATERIALS AND METHODS

21 | Study design

The EMPA-REG OUTCOME trial (ClinicalTrials.gov: NCT01131676)
was a randomized, double-blind, placebo-controlled trial, as described
previously.?® The trial was conducted in accordance with the princi-
ples of the Declaration of Helsinki and the International Conference
on Harmonization Good Clinical Practice guidelines and was approved
by local authorities. An independent ethics committee or institutional
review board approved the clinical protocol at each participating cen-
tre. All patients provided written informed consent before study
entry.

Patients in the trial were adults (aged >18 years) with T2D
(HbA1c 7.0%-9.0% for treatment-naive patients and 7.0%-10.0% for
patients on stable glucose-lowering therapy) and established CV dis-
ease.’®1® For inclusion, patients had to have an eGFR of 30 mL/
min/1.73 m? or higher (calculated with the Modification of Diet in

Renal Disease formula).** Patients were randomized (1:1:1) to receive
oral, once-daily treatment with empagliflozin 10, 25 mg or placebo in
addition to standard-of-care therapies. The trial was designed to
continue until 691 or more patients had a primary outcome event
(3-point major adverse CV events [3P-MACE]), namely, CV death,
non-fatal myocardial infarction (MI) or non-fatal stroke. All CV out-
comes and mortality events were prospectively adjudicated by inde-

pendent expert committees.

2.2 | Polyvascular disease/kidney dysfunction
population

For this report, four subgroups were defined according to the number
of vascular beds involved at baseline (1 vs. >2) and baseline eGFR
(>60 vs. <60 mL/min/1.73 m?). Vascular bed disease was defined as
investigator-reported CAD, PAD and cerebrovascular disease at
baseline. CAD was defined as any of the components of history of
MI, coronary artery bypass graft, multivessel CAD and single vessel
CAD. PAD and cerebrovascular disease were assessed using the
inclusion criterion of high CV risk. PAD was defined as documented
by any of the following: limb angioplasty, stenting or bypass surgery;
limb or foot amputation because of circulatory insufficiency; evi-
dence of significant peripheral artery stenosis (>50% on angiography
or >50% or haemodynamically significant via non-invasive methods)
in one limb; or ankle brachial index less than 0.9 in one or more ankle.
Cerebrovascular disease was defined as a history of stroke (ischaemic
or haemorrhagic) more than 2 months prior to consent. In this post
hoc analysis, the empagliflozin arms were pooled. Safety was
assessed descriptively by evaluation of adverse events (AEs) across
subgroups.

2.3 | Statistical analyses

All analyses were performed post hoc and were not adjusted for mul-
tiplicity. These postanalyses are hypothesis-generating only and the
presented p-values are explorative in nature. Continuous variables
are given as mean + standard deviation, and categorical as number
and proportion n (%). We first explored, in the placebo and
empagliflozin groups, the association of the number of vascular beds
involved with the risk of CV death, HHF, the composite of CV death
(excluding fatal stroke) or HHF, all-cause mortality (ACM) and
3P-MACE using a multivariable Cox regression model. In a second
approach, we repeated these analyses using four subgroups that also
took into account eGFR status at baseline (eGFR >60 vs. <60 mL/
min/1.73 m?). The models for the first approach included age, sex,
baseline body mass index, baseline HbA1c, baseline eGFR, geograph-
ical region, treatment, vascular beds category at baseline (two cate-
gories) and the interaction of treatment*vascular beds category at
baseline. Models for the second approach combined the vascular
beds and baseline eGFR in a single variable with four categories

instead of using two separate variables. Incidence rates were
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calculated and given as patients with events per 1000 years at risk.
In addition, we calculated absolute risk reductions (ARRs), defined as
incidence rate differences and number needed to treat (NNT). NNTs
were derived as the reciprocal of the difference between the control
and treatment groups in the proportion of patients who experienced
a CV event within 3 years of treatment with empagliflozin, assuming
exponential distribution of time to events. Poisson regression models
were used to calculate the ARR, including treatment with a log-link
applied by each subgroup. In the model log (days at risk) for the time-
to-first event, censoring was used as offset. Interaction p-values
were calculated by t-tests, using the estimated interaction effect and
variance of the interaction, as determined from the delta method fol-
lowing Poisson regression.

We also examined the treatment effect of empagliflozin versus
placebo by the number of vascular beds involved and eGFR status
using the same Cox regression model as in the second approach
described above. All p-values reported are nominal. Statistical analyses
were performed with SAS version 9.4.

3 | RESULTS

3.1 | Patient disposition

A total of 7020 patients received one or more doses of the study
drug; the median observation time was 3.1 years. Sixty-one patients
were excluded from these post hoc analyses because of missing base-

line information on vascular beds and/or eGFR.

3.2 | Baseline characteristics

Of 6959 evaluable patients at baseline, 5630 (80.9%) had involvement
of one vascular bed, of whom 1341 (23.8%) had an eGFR of less than
60 mL/min/1.73 m2. The 1329 (19.1%) patients who had involvement
of two or more vascular beds included a higher proportion of patients
(34.8%) with an eGFR of less than 60 mL/min/1.73 m2. The distribu-

tion and overlap of involvement of the three vascular territories

FIGURE 1 Overlap of vascular
beds at baseline in patients in EMPA-
REG OUTCOME. Each patient is
counted only once. Includes three
patients who had missing data for one
of the other diseases: one patient
missing for cerebrovascular disease;
two patients missing for peripheral
artery disease. Coronary artery
disease: any of the components of
history of myocardial infarction,
coronary artery bypass graft,
multivessel coronary artery disease or
single vessel coronary artery disease

Coronary artery
disease
(N = 5308°, 75.6%)

(CAD, PAD and cerebrovascular disease) at baseline in patients in
EMPA-REG OUTCOME are shown in Figure 1.

Baseline characteristics were generally balanced between the
treatment groups. Across the four subgroups, based on the number of
vascular beds and eGFR status, patients with disease in two or more
vascular beds and an eGFR of less than 60 mL/min/1.73 m? were
slightly older, had a T2D duration of longer than 10 years more often,
and had a higher prevalence of HF compared with those with two or
more vascular beds/eGFR of 60 mL/min/1.73 m? or higher, and with
patients with only one vascular bed regardless of kidney function
(Table 1). As expected, regardless of eGFR status, at baseline a consid-
erably higher proportion of patients with disease in two or more ver-
sus one vascular bed had previous stroke (approximately 50%
vs. 17%, respectively), PAD (approximately 65% vs. 10%, respectively)
and Ml (approximately 53% vs. 45%, respectively) (Table 1).

3.3 | Association of polyvascular disease and eGFR
status with CV, HF and mortality outcomes

In the placebo group, when kidney function was not taken into
account, the presence of polyvascular disease (>2 vascular beds
involved vs. 1 vascular bed as reference) was strongly associated with
an increased risk of all CV, HF and mortality outcomes (Table S1). The
pattern seen in the placebo group remained when we also considered
an eGFR of less than 60 or of 60 mL/min/1.73 m? or higher and
assessed four subgroups. In the placebo group, patients with disease
in two or more vascular beds involved had event rates approximately
twice those reported for patients with only one vascular bed involved
within the respective eGFR subgroups, across all CV outcomes:
CV death, HHF, CV death or HHF, ACM and 3P-MACE, although the
pattern was less clear for HHF, with smaller differences in event rates
across subgroups. Similarly, the event rates of all outcomes, including
HHF, for patients with an eGFR of less than 60 mL/min/1.73 m? were
approximately 1.5-fold higher compared with patients with an eGFR
of 60 mL/min/1.73 m? or higher, in both the one vascular bed and
two or more vascular bed cohorts. The event rates in the placebo

group were highest in patients with disease in two or more vascular

Cerebrovascular
disease
(N = 1637, 23.3%)

Peripheral artery
disease
(N = 1461, 20.8%)
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TABLE 1 Baseline characteristics
1 vascular bed involved (N = 5630) >2 vascular beds involved (N = 1329)
eGFR >60 mL/min/ eGFR <60 mL/min/ eGFR >60 mL/min/ eGFR <60 mL/min/
1.73 m? 1.73 m? 1.73 m? 1.73 m?
Characteristic n = 4289 n=1341 n =866 n =463
Female 1200 (28.0) 456 (34.0) 202 (23.3) 125 (27.0)
Age, years 61.3+8.5 66.7+7.8 643 +7.7 682 +77
BMI, kg/m? 30.5+52 30.8+5.5 30.6+5.3 315+53
HbA1lc, % 8.07 +0.84 8.08 + 0.87 8.10 +0.85 8.01+0.83
LDL-C, mg/dL 386.5+ 359 b85.2 + 36.3 €83.2+35.0 482.5 + 34.6
SBP, mmHg 134.7 £ 16.2 135.7 £ 18.2 137.4 + 18.2 1378 +17.9
DBP, mmHg 777 £9.5 74.6 £ 10.0 76.0+10.3 74.4 +10.2
Smoking status
Never smoked 1780 (41.5) 645 (48.1) 267 (30.8) 164 (35.4)
Ex-smoker 1878 (43.8) 601 (44.8) 445 (51.4) 259 (55.9)
Current smoker 631 (14.7) 95(7.1) 154 (17.8) 40 (8.6)
Time since T2D diagnosis, years
<1 135(3.1) 29(2.2) 13(1.5) 3(0.6)
>1-5 785 (18.3) 148 (11.0) 114 (13.2) 26 (5.6)
>5-10 1147 (26.7) 296 (22.1) 192 (22.2) 94 (20.3)
>10 2222 (51.8) 868 (64.7) 547 (63.2) 340 (73.4)
eGFR mL/min/1.73 m? 83.5+17.0 48.9 + 8.0 80.4 + 16.6 47.3+83
Previous Ml 1981 (46.2) 574 (42.8) 465 (53.7) 249 (53.8)
Previous stroke 741 (17.3) 219 (16.3) 447 (51.6) 230 (49.7)
PAD 469 (10.9) 133(9.9) 547 (63.2) 311 (67.2)
Cardiac failure 346 (8.1) 172 (12.8) 96 (11.1) 90 (19.4)
Retinopathy 816 (19.0) 324 (24.2) 241 (27.8) 152 (32.8)
Neuropathy 1182 (27.6) 443 (33.0) 338 (39.0) 221 (47.7)
Background medications
ACEi/ARBs 3384 (78.9) 1116 (83.2) 714 (82.4) 404 (87.3)
Statins 3230 (75.3) 1044 (77.9) 713 (82.3) 373 (80.6)
Anticoagulants 3767 (87.8) 1193 (89.0) 813 (93.9) 431 (93.1)
Metformin 3416 (79.6) 820 (61.1) 657 (75.9) 247 (53.3)
Insulin 1828 (42.6) 736 (54.9) 482 (55.7) 314 (67.8)

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARBs, angiotensin receptor blockers; BMI, body mass index; CAD, coronary artery disease;
CABG, coronary artery bypass graft; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; LDL-C, low-density lipoprotein cholesterol;
MI, myocardial infarction; PAD, peripheral artery disease; SBP, systolic blood pressure; T2D, type 2 diabetes.
Data are n (%) or mean * SD in patients treated with >1 dose of study drug and non-missing baseline information on vascular beds and/or eGFR.

2n = 4240; Pn = 1327; °n = 850; %n = 457. Vascular bed disease was defined as investigator-reported CAD, PAD and cerebrovascular disease at baseline.
CAD was defined as any of the components of history of MI, coronary artery bypass graft, multivessel CAD and single vessel CAD. PAD was defined as
documented by any of the following: limb angioplasty, stenting or bypass surgery; limb or foot amputation because of circulatory insufficiency; evidence of
significant peripheral artery stenosis (>50% on angiography or >50% or haemodynamically significant via non-invasive methods) in one limb; ankle brachial
index <0.9 in >1 ankle. Cerebrovascular disease was defined as a history of stroke (ischaemic or haemorrhagic) >2 months prior to consent.

beds involved and an eGFR of less than 60 mL/min/1.73 m?

(Figure 2).

The presence of polyvascular disease and kidney impairment was

strongly associated with an increased risk of all outcomes in the pla-

cebo and empagliflozin treatment groups compared with involvement

of one vascular bed and no kidney impairment (Table 2).

3.4 | Relative and absolute treatment effect of

empagliflozin

Empagliflozin consistently reduced the risk of all mortality, CV and HF

outcomes versus placebo, regardless of the number of vascular beds

affected and eGFR status, as evident by the non-significant
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FIGURE 2

Ll il al 4l

CV death® or HHF

3P-MACE

Incidence rates in the placebo group across outcomes by number of vascular beds involved and estimated glomerular filtration

rate (eGFR) status. ?Excluding fatal stroke. Error bars are + confidence interval (Cl). 3P-MACE, 3-point major adverse cardiovascular events; ACM,
all-cause mortality; CV, cardiovascular; HHF, hospitalization for heart failure

interaction p-values (Figure 3). Table S2 shows the ARRs for number
of events per 1000 patient-years and the NNT to prevent one event
(CV death, HHF, CV death or HHF, and ACM) over 3 years of treat-
ment with empagliflozin versus placebo. In the analysis of subgroup
interactions with treatment effect for the ARRs, we found higher
ARRSs for CV death for one vascular bed/eGFR of 60 mL/min/1.73 m?
or higher (p = .0440) and one vascular bed/eGFR of less than 60 mL/
min/1.73 m? (p =.0212), both versus two or more vascular beds/
eGFR of 60 mL/min/1.73 m? or higher. No significant interactions
were observed among subgroups for the four outcomes, all with inter-

action p-values of more than .05.

3.5 | Safety

In general, the rates of AEs were similar across treatment arms. The
rates of AEs across subgroups are shown in Table S3. Within each
treatment group, among patients with an eGFR of 60 mL/
min/1.73 m? or higher, we observed a pattern of higher rates of AEs
in those with two or more vascular beds involved compared with
those with one vascular bed, whereas individuals with an eGFR of less
than 60 mL/min/1.73 m? tended to have higher AE rates, regardless

of the number of vascular beds involved.

4 | DISCUSSION

This post hoc analysis from the EMPA-REG OUTCOME trial showed
that, for patients with established ASCVD and T2D, the presence of
polyvascular disease, alone or with co-existing eGFR of less than
60 mL/min/1.73 m?, was strongly associated with an increased risk
for all CV outcomes, including HHF. As expected, patients with

involvement of two or more vascular beds and an eGFR of less than
60 mL/min/1.73 m? were at greater risk of CV events. Empagliflozin
consistently lowered the risk for all outcomes, including HHF, regard-
less of the number of vascular beds involved and eGFR status.

These findings emphasize the importance of polyvascular disease
and kidney impairment as risk factors for HF as well as ischaemic
events in patients with T2D. Furthermore, these results support the
ACC/AHA guidelines for prevention of CV disease, in which poly-
vascular disease, diabetes and an eGFR of less than 60 mL/
min/1.73 m? are all identified as markers of very high CV risk. Inter-
estingly, Van den Berg et al. showed that polyvascular disease alone
or low eGFR alone performed better than the ACC/AHA risk score in
discriminating risk for future CV events in patients with ASCVD.!
However, we found that combining these risk factors identified sub-
groups with a dissimilar risk of CV, HF and mortality outcomes among
patients with T2D and ASCVD. This variation in CV risk across sub-
groups is in line with a previous analysis showing that the patients
included in the EMPA-REG OUTCOME trial, although they all had
T2D and ASCVD, displayed a broad risk spectrum for CV events.
Other CV outcomes trials have shown that the co-existence of poly-
vascular disease and T2D is linked to an increased risk of CV events
and mortality,””? but these did not take kidney dysfunction into
account. In an analysis of patients from the COMPASS trial, however,
risk stratification identified subsets of patients at a higher risk of
recurrent vascular events, including patients with kidney insufficiency
(defined as eGFR <60 mL/min/1.73 m?) as well as disease in two or
more vascular beds affected, HF and diabetes.'®

The relationship between polyvascular disease and HF in diabetes
is complex, with numerous common underlying pathophysiological fea-
tures.?” Furthermore, the evidence regarding an association between
polyvascular disease and risk of clinical HF outcomes in patients
with T2D is scarce: the post hoc analysis from the IMPROVE-IT
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Analysis group Empagliflozin Placebo Hazard ratio Hazard ratio p-value for
n with event/N analyzed (%) (95% Cl) (95% ClI) interaction
CV death
All patients 172/4687 (3.7) 137/2333 (5.9) 0.62 (0.49, 0.77) I—I.—I
1 vascular bed involved : .1306
eGFR =60 mL/min/1.73 m? 75/2886 (2.6) 59/1403 (4.2) 0.61(0.43, 0.85) ._4_.
eGFR <60 mL/min/1.73 m? 49/890 (5.5) 26/451 (5.8) 0.94 (0.58, 1.51) e
=2 vascular beds involved :
eGFR =60 mL/min/1.73 m? 21/565 (3.7) 28/301 (9.3) 0.39 (0.22, 0.69) |_°—:'|
eGFR <60 mL/min/1.73 m? 25/313 (8.0) 22/150 (14.7) 0.56 (0.32, 1.00) |_":—
HHF I
All patients 126/4687 (2.7) 95/2333 (4.1) 0.65 (0.50, 0.85) l—.l—l
1 vascular bed involved i .6256
eGFR =60 mL/min/1.73 m? 50/2886 (1.7) 36/1403 (2.6) 0.67 (0.43, 1.02) I—P—
eGFR <60 mL/min/1.73 m? 30/890 (3.4) 30/451(6.7) 0.50 (0.30, 0.83) I—o—;—l
>2 vascular beds involved :
eGFR =60 mL/min/1.73 m? 25/565 (4.4) 15/301 (5.0) 0.83 (0.44, 1.57) I—i—o——l
eGFR <60 mL/min/1.73 m? 21/313 (6.7) 13/150 (8.7) 0.76 (0.38, 1.52) l—f——l
CV death® or HHF .
All patients 265/4687 (5.7) 198/2333 (8.5) 0.66 (0.55, 0.79) I-?-I
1 vascular bed involved : .9225
eGFR =60 mL/min/1.73 m? 110/2886 (3.8) 82/1403 (5.8) 0.64 (0.48, 0.86) l—.l—l
eGFR <60 mL/min/1.73 m? 71/890 (8.0) 50/451 (11.1) 0.70 (0.49, 1.01) l—lb—
>2 vascular beds involved :
eGFR 260 mL/min/1.73 m? 42/565 (7.4) 36/301 (12.0) 0.59 (0.38, 0.92) l—-—:—l
eGFR <60 mL/min/1.73 m? 40/313 (12.8) 27/150 (18.0) 0.71(0.43, 1.16) l—:——l
ACM
All patients 269/4687 (5.7) 194/2333 (8.3) 0.68 (0.57,0.82) FI."
1 vascular bed involved : 3744
eGFR =60 mL/min/1.73 m? 115/2886 (4.0) 81/1403 (5.8) 0.68 (0.51, 0.90) |—|.—|
eGFR <60 mL/min/1.73 m? 74/890 (8.3) 43/451 (9.5) 0.85 (0.59, 1.24) l—:—o——l
>2 vascular beds involved :
eGFR =60 mL/min/1.73 m? 38/565 (6.7) 39/301 (13.0) 0.51(0.32, 0.79) l—o—:—l
eGFR <60 mL/min/1.73 m2 40/313 (12.8) 28/150 (18.7) 0.71(0.44, 1.16) '—i'——'
3P-MACE
All patients 490/4687 (10.5) 282/2333 (12.1) 0.86 (0.74, 0.99) '-64
1 vascular bed involved : .9023
eGFR =60 mL/min/1.73 m? 241/2886 (8.4) 133/1403 (9.5) 0.87 (0.71, 1.08) |—|.--|
eGFR <60 mL/min/1.73 m? 110/890 (12.4) 60/451 (13.3) 0.91 (0.67, 1.25) |_i.__|
>2 vascular beds involved !
eGFR =60 mL/min/1.73 m? 72/565 (12.7) 48/301 (15.9) 0.77 (0.53, 1.11) |_..:__|
eGFR <60 mL/min/1.73 m? 65/313 (20.8) 39/150 (26.0) 0.81 (0.54, 1.21) |—J:——|
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FIGURE 3 Treatment effect of empagliflozin versus placebo by number of vascular beds involved and estimated glomerular filtration rate
(eGFR) status. Excluding fatal stroke. Cox regression model includes age, sex, baseline body mass index (BMI), baseline HbA1c, geographical
region, treatment, vascular beds with eGFR status category (four categories), and the interaction of treatment by vascular beds with eGFR status
category at baseline. 3P-MACE, 3-point major adverse cardiovascular events; ACM, all-cause mortality; Cl, confidence interval; CV,
cardiovascular; HHF, hospitalization for heart failure
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In the analysis of subgroup interactions with treatment effect for
ARRs, there were higher ARRs for CV death (1 vascular bed with
eGFR >60 mL/min/1.73 m? or eGFR <60 mL/min/1.73 m?, both
vs. >2 vascular beds/eGFR >60 mL/min/1.73 m?). No significant
interactions were observed across subgroups for the four outcomes,
including for the highest (>2 vascular beds/eGFR <60 mL/min/
1.73 m?) versus lowest (1 vascular bed/eGFR >60 mL/min/1.73 m?)
risk groups. This may be attributable to the comparatively low number
of patients and events in the highest versus lowest risk groups (num-
ber of patients, n = 463 vs. n = 4289, respectively).

The safety profile of empaglifiozin in these vulnerable subgroups
of patients with polyvascular disease and impaired kidney function at
baseline was consistent with that reported previously.**? Notably,
the rates of reported AEs appeared to be determined more by kidney
function than by the number of vascular beds involved.

These analyses have some limitations: first, their post hoc
nature makes them hypothesis-generating only. Second, because of
the low number of patients and CV events we were not able to dis-
criminate between those that have two or three vascular beds
affected in our analyses. However, the key strengths of these ana-
lyses are the long period of follow-up as well as prospective adjudi-
cation of outcomes.

In conclusion, the current analysis shows that, in addition to
being a marker for ischaemic events, the presence of polyvascular dis-
ease is strongly associated with the risk of HF events in patients with
T2D. Furthermore, co-existing polyvascular disease and kidney dys-
function (eGFR <60 mL/min/1.73 m?) markedly increases CV risk.
Treatment with empagliflozin, compared with placebo, led to consis-
tent reductions in the risk of these CV, mortality and HF outcomes,
regardless of vascular bed and kidney function status, in these patient
subgroups.
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