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Abstract

Aim: To evaluate the cardiovascular (CV) efficacy of liraglutide and semaglutide in
patients with type 2 diabetes (T2D) and peripheral artery disease (PAD).

Materials and Methods: LEADER and SUSTAIN 6 trials investigated subcutaneous
liraglutide (<1.8 mg/day) and semaglutide (0.5 or 1.0 mg/week), respectively, versus
placebo in patients with T2D and high CV risk (median follow-up: 3.8 and 2.1 years,
respectively). The primary outcome was a composite of CV death, non-fatal myocar-
dial infarction or non-fatal stroke (major adverse CV event [MACE]) according to the
presence of PAD at baseline.

Results: Overall, 1184/9340 (12.7%) patients in LEADER and 460/3297 (14.0%)
in SUSTAIN 6 had PAD at baseline. Patients with PAD were at an ~35%
increased risk of MACE versus those without (LEADER: hazard ratio [HR] 1.36,
95% confidence interval [CI] 1.17-1.58; SUSTAIN 6: HR 1.33, 95% Cl 0.94-1.83).
The effects of both therapies on MACE were consistently beneficial in patients
with PAD (liraglutide: HR 0.77, 95% Cl 0.58-1.01; semaglutide: 0.61, 0.33-1.13)
and without (liraglutide: HR 0.89, 95% Cl 0.79-1.00; semaglutide: HR 0.77, 95%
Cl 0.58-1.01; Pjnteraction = -34 for liraglutide and .49 for semaglutide). Absolute
risk reductions for MACE were higher in patients with PAD (liraglutide: 4.13%-
point, 95% Cl —0.15-8.42; semaglutide: 4.63%-point, 95% Cl —0.58-9.84) versus
without (liraglutide:1.42%-point, 95% Cl —0.03-2.87; semaglutide: 1.90%-point,
95% CI 0.00-3.80).

Conclusion: Both liraglutide and semaglutide reduce MACE with consistent CV

efficacy regardless of PAD status.

KEYWORDS
cardiovascular disease, GLP-1, macrovascular disease, peripheral artery disease, receptor
agonists, type 2 diabetes

Parts of these data were previously presented at the American Heart Association's 2019
Scientific Sessions (17 November 2019, Philadelphia, PA, USA) and published in the form of

an abstract (Verma S et al. Circulation 2019;140:A11456).
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1 | INTRODUCTION
Peripheral artery disease (PAD), a manifestation of atherosclerosis, is
one of the most common initial presentations of cardiovascular dis-
ease (CVD) in patients with type 2 diabetes (T2D).? Patients with PAD
frequently have concomitant T2D.% Furthermore, patients with PAD
have a high CV risk, including higher rates of CV death, myocardial
infarction, stroke and the composite of these outcomes (major adverse
CV events [MACE]), compared with those without PAD.*® This risk pro-
file is significantly worsened in the setting of concomitant diabetes.®
Therefore, patients with both diabetes and PAD represent a population
with a particularly serious atherothrombotic phenotype and need effica-
cious risk-reduction strategies. Although there are few well-powered tri-
als of drugs to reduce MACE specifically in patients with PAD, subgroup
analyses of broader trials have been performed to evaluate consistency
in this subgroup.>” Some analyses of patients with diabetes by history of
PAD have indicated heterogeneity, particularly for safety.®

Trials of glucagon-like peptide-1 (GLP-1) receptor agonists versus
placebo have generally shown reductions of MACE in patients with
T2D.7"*2 The benefits of this drug class** have resulted in widespread
change in clinical practice guidelines.*>"*® The GLP-1 receptor agonists
liraglutide and semaglutide each significantly reduced the risk of MACE
compared with placebo in patients with T2D and high-to-very-high CV
risk in the LEADER (NCT01179048) and SUSTAIN 6 (NCT01720446)
trials, respectively.”%1 The efficacy and safety data for liraglutide
and semaglutide in patients with PAD have not, however, been
described previously. We hypothesized that (a) patients in LEADER
and SUSTAIN 6 with PAD would be at a higher risk of MACE, and
(b) the relative benefits of liraglutide and semaglutide would be consis-
tent in patients with and without PAD, with greater absolute benefits
in those with PAD.

2 | MATERIALS AND METHODS

The LEADER (NCT01179048) and SUSTAIN 6 (NCT01720446) trial
designs have been described previously.”° Both trials were random-
ized, double-blind, multicentre, placebo-controlled, CV outcome trials.
The trial protocols were reviewed and approved by the institutional
review board or ethics committee at each participating site. All

patients gave written informed consent before participation.

21 | Patients

In LEADER, a total of 9340 patients with T2D, HbAlc of 7.0% or
higher and high-to-very-high CV risk were randomized to receive sub-
cutaneous liraglutide (1.8 mg/day or the maximum tolerated dose of
<1.8 mg/day) or placebo, both in addition to standard of care, and
followed up for 3.5-5years.’® In SUSTAIN 6, a total of 3297
patients with T2D, HbAlc of 7.0% or higher and high-to-very-high
CV risk were randomized to receive subcutaneous semaglutide

(0.5 or 1.0 mg/week) or placebo, both added to standard of care, and

followed up for 2 years.” Patients in both trials were included if they
were aged 50 years or older with either established CVD or chronic
kidney disease, or aged 60 years or older with at least one additional
CV risk factor.”1° Complete lists of the inclusion and exclusion criteria
have been published previously.”*°

The investigators of both trials reported patients as having a his-
tory of PAD in the lower extremities at the time of screening if they
had an ankle-brachial index of less than 0.9 or if the diagnosis had
been confirmed by ultrasonography or angiography (conventional,
computed tomography or magnetic resonance imaging). They also
reported whether patients had claudication, more than 50% stenosis
of the peripheral arteries and/or prior revascularization at baseline.

2.2 | Patient subgroups

In these post hoc analyses, we compared the efficacy and safety of
liraglutide or semaglutide versus placebo in patients with and without
PAD at baseline. PAD status was based on known history. In addi-
tional exploratory analyses, patients with PAD were further sub-
grouped by the presence or absence of concomitant coronary artery
disease (CAD) and/or cerebrovascular disease. Patients with PAD
and CAD and/or cerebrovascular disease were defined as those with
polyvascular disease. Cerebrovascular disease included prior ischaemic
or haemorrhagic stroke, or transient ischaemic attack.

2.3 | Outcomes

The primary outcome was time to first occurrence of CV death, non-
fatal myocardial infarction or non-fatal stroke (MACE). Prespecified,
key secondary outcomes included revascularization (LEADER: coro-
nary revascularization; SUSTAIN 6: coronary or peripheral revasculari-
zation) and hospitalization for unstable angina or heart failure in
addition to MACE (termed ‘expanded MACE’). Prespecified secondary
endpoints were time to first event of the individual components of the
composite outcomes and death from any cause. All of these outcomes
were adjudicated by an independent, blinded event adjudication com-
mittee, with the exception of peripheral revascularization in SUSTAIN

6 that was included in expanded MACE, which was site-reported.”1°

2.4 | Statistical analysis

The time from randomization to the first occurrence of the outcome of
interest was analysed using a Cox proportional hazards model. Hazard
ratios (HRs) and P values for comparisons between groups were esti-
mated with adjustment for treatment allocation (liraglutide vs. placebo;
semaglutide vs. placebo). For SUSTAIN 6 data, the Cox proportional
hazards model was also stratified by factors used for randomization:
CVD status, insulin treatment and estimated glomerular filtration rate.”
Additional analyses were performed with multivariable adjustment for

baseline variables. Kaplan-Meier curves evaluated the association
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0 T T

T
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Time since randomization (mo)

Number at risk

No PAD 8156 8019 7844 7664 7463 7277 7092 6943 2772
PAD 1184 1161 1125 1088 1054 1018 990 953 333
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HR [95% CI] for PAD versus no PAD:
1.33[0.94-1.83] p = .09

0 T T T
0 8 16 24

32 40 48 56 64 72 80

Time since randomization (wk)

Number at risk

No PAD 2837 2789 2752 2720 2675 2632

PAD 460 446

435 431 427 419

FIGURE 1 Time to first MACE by history of PAD at baseline. A, LEADER; B, SUSTAIN 6. Data without adjustment for baseline variables are
shown. HR, hazard ratio; Cl, confidence interval; MACE, major adverse cardiovascular event; PAD, peripheral artery disease

between treatment groups within subgroups and the outcome of inter-
est. Changes from baseline in HbA1lc, blood pressure and body weight
at 3 years in LEADER and at 2 years in SUSTAIN 6 were analysed by
PAD subgroup using a linear mixed model, which accounted for
repeated measures within patients using an unstructured residual
covariance matrix. The model included interaction between visit and
treatment group, baseline value of the variable of interest, sex, region
and antihyperglycaemic therapy at baseline as fixed effects, and inter-
action between visit and baseline value of interest and baseline age as
covariates. A Piteraction Value of less than .05 was taken to indicate a
significant difference in the treatment HRs or estimated treatment
contrasts across patients with versus without PAD. No adjustments
for multiplicity were performed. All randomized patients were included

in the analyses from the time of randomization until death or end of

follow-up. Absolute risk reductions and corresponding number needed
to treat (NNT) were calculated using a Cox proportional hazard
model?® with treatment as a fixed factor predicting the probability of
an event in the two treatment arms at the median time of follow-up in
LEADER (3.8 years) and SUSTAIN 6 (2.1 years).”1°

3 | RESULTS
3.1 | Demographics and baseline characteristics
In LEADER and SUSTAIN 6, 1184 (12.7%) and 460 (14.0%) patients had

known PAD at baseline, respectively; thus a total of 1644 patients with
known PAD were included in the current analysis. In both trials, patients
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Lira/no PAD 4095 4031 3945 3867 3761 3672 3581 3509 1396
Lira/PAD 573 562 551 533 519 500 491 473 166
Placebo/no PAD 4061 3988 3899 3797 3702 3605 3511 3434 1376
Placebo/PAD 611 599 574 555 535 518 499 480 167
(B) PAD No PAD
9 HR [95% CIl], semaglutide versus placebo: HR [95% CIl], semaglutide versus placebo:
01 061 [0.33-1.13], P = .11 0.77 [0.58-1.01], P = .06
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X 16 4 NNT: 22 NNT: 53
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% 104 —— Semaglutide/PAD === Placebo/PAD
2 8- eeneneesmmonennnd -
Q2 ittt
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o pmmmmmmmm————— T L

Time since randomization (wk)

Number at risk

Sema/no PAD 1418 1395 1382 1366 1352 1331
Sema/PAD 230 224 219 218 216 212
Placebo/no PAD 1419 1394 1370 1354 1323 1301
Placebo/PAD 230 222 216 213 211 207

FIGURE 2 Time to first MACE by history of PAD at baseline and randomized treatment group. A, LEADER; B, SUSTAIN 6. Data without
adjustment for baseline variables are shown. ARR, absolute risk reduction at median follow-up (3.8 years for LEADER; 2.1 years for SUSTAIN 6).
Cl, confidence interval; HR, hazard ratio; lira, liraglutide; MACE, major adverse cardiovascular event; N, number of patients; NNT, number needed
to treat at median follow-up (3.8 years for LEADER; 2.1 years for SUSTAIN 6); PAD, peripheral artery disease; sema, semaglutide

with PAD tended to have a longer diabetes duration than patients with-
out, and higher proportions of patients with PAD were receiving insulin
at baseline and were current/previous smokers (Tables S1 and S2). Use
of antiplatelet agents and antithrombotic medication was balanced
between PAD subgroups in LEADER; however, in SUSTAIN 6, there
was a greater use of antiplatelet agents in patients with versus without
PAD (Tables S1 and S2). Figure S1A,B shows the distribution and over-
lap of PAD relative to CAD and/or cerebrovascular disease.

3.2 | Riskof CV events and mortality in patients
with PAD regardless of treatment

In LEADER, incidence rates of MACE were 4.7 per 100 person-years
of observation (PYO) in patients with a history of PAD and 3.5 per
100 PYO in those without PAD (Table 1). Over a median follow-up of
3.8 years in the LEADER trial, the occurrence of MACE in those with
a history of PAD was higher than in those without (occurring in
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(A) —#— Qverall trial population —#— PAD at baseline —#- No PAD at baseline
HR Liraglutide Placebo
liraglutide versus placebo N = 4668 N = 4672 P value
Endpoint [95% CI] n%) R n(%) R
Primary outcome I-E 0.87[0.78,0.97] 608 (13.0) 3.4 694 (14.9) 3.9 .01
MACE - 0.77[0.58,1.01] 89 (15.5) 4.2 120 (19.6) 5.3 2
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I 0.96[0.69, 1.33] 70 (12.2) 3.3 77(12.6) 3.4
All-cause death - 0.83[0.71,0.96] 311 (7.6) 2.0 370(9.1) 2.4 41
0.1 1 10
Favours liraglutide «— HR — Favours placebo
(B) HR Semaglutide  Placebo
semaglutide versus placebo N = 1648 N =1649 P value
Endpoint [95% CI] n (%) R n (%) R P
Primary outcome o 0.74[0.58,0.95] 108 (6.6) 3.2 146(8.9) 44  <.001
VMACE — 0.61[0.33,1.13]  16(7.0) 3.4 27 (11.7) 5.6 49
- 0.77[0.58,1.01] 92(6.5) 3.4 119 (8.4) 4.1 :
§ — 0.87[0.38,2.02] 10(4.3) 21 12(52) 25
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) s 0.30[0.08,1.09] 3(1.3) 0.6 10(4.3) 2.1
NCIR ELE ST —a 070[0.42,1.18] 24(1.7) 08 34(24) 1.2 =
N —_— 0.76[0.31,1.90]  8(3.5) 1.7 11(4.8) 2.3
Hospitalization for HF e 120[0.80.1.81] 51(36) 1.7 43(3.0) 15 37
—  m 072[020,257] 4(17) 08 6(2.6) 13
G i —— 1.01[0.65,1.57] 40(2.8) 1.4 40(2.8) 1.4 b
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Expanded MACE - 0.80[0.65,0.98] 165 (11.6) 5.6 204 (14.4) 7.0 13
—_— 0.70[0.25,1.97] 6(26) 13 9(3.9) 1.9
All-cause death —— 1.11[0.76,1.62] 56(3.9) 1.9 51(3.6) 1.7 A1
0.1 1 10

Favours semaglutide «— HR —» Favours placebo

FIGURE 3 Risk of CV events and mortality by history of PAD at baseline and randomized treatment group. A, LEADER; B, SUSTAIN

6. Data without adjustment for baseline variables are shown. The primary outcome in both trials was a composite outcome including first
occurrence of CV death, non-fatal MI, or non-fatal stroke.”° In SUSTAIN 6, expanded MACE included peripheral revascularization, which
was site-reported. Cl, confidence interval; CV, cardiovascular; HF, heart failure; HR, hazard ratio; MACE, major adverse cardiovascular
event; MI, myocardial infarction; n, number of patients with an event; PAD, peripheral artery disease; R, rate (events per 100 patient-
years of observation)

209/1184 patients with PAD [17.7%)] vs. 1093/8156 patients without compared with those without (incidence rate 5.5 per 100 PYO,
PAD [13.4%]; estimated HR without adjustment for baseline variables 1706/8156 [20.9%]; HR 1.27,95% Cl 1.12-1.43; P = .0001; Table 1).

1.36, 95% confidence interval [Cl] 1.17-1.58; P < .0001; Figure 1A). In SUSTAIN 6, incidence rates of MACE were 4.5 per
Similar results were obtained for expanded MACE when patients with 100 PYO in patients with a history of PAD and 3.6 per 100 PYO in
PAD (incidence rate 6.9 per 100 PYO, 304/1184 [25.7%]) were those without PAD (Table 1). Over a median follow-up of
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2.1 years in the SUSTAIN 6 trial, the occurrence of MACE in those [7.4%]; estimated HR without adjustment for baseline variables
with a history of PAD was higher than in those without (43/460 1.33, 95% Cl 0.94-1.83; P = .09; Figure 1B). There was a higher
patients with PAD [9.3%] vs. 211/2837 patients without PAD risk of expanded MACE in patients with PAD (incidence rate 9.8

(A)
32 — Liraglutide/polyvascular disease
— Liraglutide/PAD only
289 — Placebo/polyvascular disease
PI PAD onl
S 24 acebo/| only
<
2 20
(0]
&
< 16
B
£ 124
9
®
o 8-
4
0- T T T T
0 6 12 18 24 30 36 42
) Time since randomization (mo)
Number at risk
Liraglutide/polyvascular disease 356 348 338 322 313 300 292 276
Liraglutide/PAD only 217 214 213 21 206 200 199 197
Placebo/polyvascular disease 381 370 353 341 326 313 299 285
230 229 221 214 209 205 200 195
(B)
324 — Semaglutide/polyvascular disease
— Semaglutide/PAD only
287 — Placebo/polyvascular disease
< 24 Placebo/PAD only
<
Q 20
[0]
g
< 16
3
[2]
< 124
Q2
®
o 8-
e —
0 T T T ’_f T T T T T T T
0 8 16 24 32 40 48 56 64 72 80
. Time since randomization (wk)
Number at risk
Semaglutide/polyvascular disease 148 143 141 140 138 136
Semaglutide/PAD only 82 81 78 78 78 76
Placebo/polyvascular disease 159 153 148 145 143 140
71 69 68 68 68 67

FIGURE 4 Time to first MACE by treatment arm and PAD only versus polyvascular disease (PAD and CAD and/or cerebrovascular disease)
at baseline: A, LEADER; B, SUSTAIN 6. Kaplan-Meier plots have been truncated at A, 42 months for the LEADER trial and B, 80 weeks for the
SUSTAIN 6 trial. CAD, coronary artery disease; MACE, major adverse cardiovascular event; PAD, peripheral artery disease
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per 100 PYO, 94/460 [20.4%]) compared with those without (inci-
dence rate 6.3 per 100 PYO, 369/2837 [13.0%]; HR 1.71, 95% CI
1.36-2.14; P < .0001; Table 1).

Table 1 summarizes incidence rates and HRs, both with and with-
out adjustment for baseline variables, for CV outcomes and all-cause
death, in those with PAD versus without PAD.

In exploratory analyses, we evaluated the risk of CV events in
patients with polyvascular disease versus those with PAD alone. In
LEADER, there was a higher risk of primary MACE (HR 2.23, 95% ClI
1.61-3.08; incidence rate 5.99 vs. 2.8 per 100 PYO) and CV death
(HR 1.62, 95% CI 1.04-2.52; incidence rate 2.6 vs. 1.6 per 100 PYO)
in patients with polyvascular disease versus those with PAD alone.
Similar results were observed in SUSTAIN 6 for primary MACE
(HR 2.42, 95% Cl 1.00-7.06; incidence rate 5.7 vs. 2.2 per 100 PYO in
patients with polyvascular disease versus PAD alone, respectively).
There were insufficient CV death data to draw statistical comparisons
between the subgroups in SUSTAIN 6.

3.3 | Effects of liraglutide and semaglutide on CV
events in patients with versus without a history
of PAD

In LEADER, liraglutide was shown to reduce the occurrence of MACE
both in patients with PAD (15.5% of patients with liraglutide
vs. 19.6% with placebo; HR without adjustment for baseline variables
0.77,95% Cl 0.58-1.01) and in those without a history of PAD (12.7%
of patients with liraglutide vs. 14.1% with placebo; HR 0.89, 95% Cl
0.79-1.00; Pinteraction = -34; Figures 2A and 3A). Across PAD sub-
groups, the effects of liraglutide were consistent for primary MACE,
the individual components of primary MACE (except for non-fatal
myocardial infarction), hospitalization for heart failure, expanded
MACE and all-cause death (Figure 3A; Table S3). Liraglutide was asso-
ciated with a numerically greater absolute risk reduction in those with
versus without PAD (absolute risk reduction for the primary endpoint
[95% Cl], 4.13 [-0.15-8.42] percentage points in those with PAD
vs. 1.42 [-0.03-2.87] percentage points in those without PAD at
3.8 years). The corresponding NNT to prevent first MACE was 24 in
those with PAD and 70 in those without PAD. The relative risk for pri-
mary MACE with liraglutide versus placebo was consistent in patients
with PAD only and in patients with polyvascular disease (HRs 0.69,
95% Cl 0.39-1.24 and 0.80, 95% ClI 0.58-1.09, respectively;
Pinteraction = -68; Figure 4A).

In SUSTAIN 6, semaglutide was associated with a lower occur-
rence of MACE both in patients with PAD (7.0% of patients with
semaglutide vs. 11.7% with placebo; HR without adjustment for base-
line variables 0.61, 95% CI 0.33-1.13) and in those without PAD (6.5%
of patients with semaglutide vs. 8.4% with placebo; HR 0.77, 95% CI
0.58-1.01; Pinteraction = -49; Figures 2B and 3B). Across PAD sub-
groups, the effects of semaglutide were consistent for primary MACE,
the individual components of primary MACE, hospitalization for heart
failure, expanded MACE and all-cause death (Pjyteraction > -05 for all;
Figure 3B; Table S3). Semaglutide was associated with a numerically

greater absolute risk reduction in those with versus without PAD
(absolute risk reduction for the primary endpoint [95% CI], 4.63
[-0.58-9.84] percentage points in those with PAD vs. 1.90
[0.00-3.80] percentage points in those without PAD at 2.1 years). The
corresponding NNT to prevent first MACE was 22 in those with PAD
and 53 in those without PAD. The relative risk for primary MACE with
semaglutide versus placebo was consistent in patients with PAD only
and in patients with polyvascular disease (HRs 1.18, 95% Cl 0.26-5.28
and 0.49, 95% Cl 0.25-0.99, respectively; Piteraction = -30; Figure 4B).

3.4 | Effects of liraglutide and semaglutide on
HbA1c, blood pressure and weight in patients with
versus without a history of PAD

Tables S4 and S5 show changes from baseline in HbAlc, systolic
blood pressure, diastolic blood pressure and weight in LEADER and
SUSTAIN 6 participants by history of PAD and treatment group.
Except for a borderline significantly greater HbAlc reduction in
patients with PAD compared with those without PAD in SUSTAIN
6 (P = .047), there was no statistically significant interaction between
history of PAD at baseline and treatment group for these endpoints
(Pinteraction > -05).

3.5 | Serious adverse events and non-serious
medical events of special interest

Serious adverse events and non-serious medical events of special
interest are summarized in Tables S6 and S7. Overall, these events
occurred in 67.5% of LEADER participants with a history of PAD and
in 60.7% of those without a history of PAD, with no notable differ-
ences within subgroups between those assigned to liraglutide or pla-
cebo (Table S6). Corresponding results for the PAD and treatment
groups in SUSTAIN 6 were qualitatively similar to those described
above for LEADER (events occurred in 49.8% of patients with a his-
tory of PAD and 42.6% of those without a history of PAD; Table S7).

4 | DISCUSSION

In this post hoc analysis of the LEADER and SUSTAIN 6 trials, we
made two key observations. First, even among these overall high CV
risk patients in these trials, those with T2D and PAD were at a higher
risk of CV events compared with participants with T2D without PAD,
as shown in Table 1. This risk was even higher in those with T2D who
had polyvascular disease, consistent with previous data on the
increasing ischaemic risk in patients with more than one arterial bed
involved.?12® Second, the significant reduction in MACE associated
with liraglutide and semaglutide in the overall population (liraglutide:
HR 0.87, 95% Cl 0.78-0.97, P = .01; semaglutide: HR 0.74, 95% Cl
0.58-0.95, P < .001) was consistent for people with T2D and PAD and
for those with T2D without PAD. However, because the absolute risk
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was higher in patients with T2D and PAD, liraglutide and semaglutide
treatments were associated with numerically higher absolute risk
reductions in LEADER (absolute risk reduction of 4.1% points; HR
0.77 [95% C1 0.58-1.01], P = .06) and SUSTAIN 6 (absolute risk reduc-
tion of 4.6% points; HR 0.61 [95% Cl 0.33-1.13], P = .11) for the pri-
mary outcome in patients with versus without PAD, at the median
follow-up times of 3.8 and 2.1 years, respectively. NNTs of just
24 and 22 were observed in patients with PAD at 3.8 years in
LEADER and at 2.1 years in SUSTAIN 6, respectively. Furthermore, it
may be argued that the numerically greater absolute risk reductions
observed in patients with T2D and PAD were a result of greater glu-
cose lowering, blood pressure reduction or weight loss. However,
except for change in HbAlc in SUSTAIN 6, baseline and changes in
HbA1c, blood pressure and weight were similar or consistent in
patients with and without PAD in both trials.

There has been a paucity of vascular protective strategies and ded-
icated clinical trials in individuals with diabetes and PAD, and antihyper-
glycaemic therapies have provided mixed results on CV outcomes in
patients with T2D. Of the completed sodium-glucose co-transporter-2
inhibitor cardiorenal outcome trials, the PAD subgroup analysis from
EMPA-REG OUTCOME has been published, which confirmed the
higher CV risk of this population relative to those without PAD.®
Empagliflozin was associated with absolute risk reductions of ~1.6 and
~1.7 percentage points in those with and without PAD, respectively,
regarding MACE during EMPA-REG OUTCOME (median observation
time 3.1 years; HR for empagliflozin vs. placebo 0.84, 95% Cl 0.62-1.14
in patients with PAD at baseline and 0.86, 95% Cl 0.73-1.02 in patients
without PAD at baseline).>?* Studies suggest that empagliflozin may
increase the circulating number of pro-vascular regenerative progenitor
cells in diabetes, an effect that could contribute to enhanced vascular
health.2° In terms of GLP-1 receptor agonist results, there was no sig-
nificant reduction in MACE observed with exenatide compared with
placebo in the EXSCEL trial, irrespective of PAD status. Similarly, no
treatment effect was observed on rates of lower extremity amputations
in either patient group.2® In another study, the use of GLP-1 receptor
agonists was found to lower the risk of major adverse limb events by
reducing the rate of amputations needed.?’

Regarding low-density lipoprotein cholesterol (LDL-C) reduction, in
the FOURIER trial, patients with PAD who received evolocumab
(a proprotein convertase subtilisin kexin type 9 [PCSK9] inhibitor) had
absolute risk reductions of 3.5% both for the primary composite MACE
outcome of CV death, myocardial infarction, stroke, hospital admission
for unstable angina or coronary revascularization, and for the key sec-
ondary composite MACE outcome of CV death, myocardial infarction
or stroke.” While the subgroup of patients with T2D and concomitant
PAD was not reported, it would be reasonable to suggest that intensive
LDL-C lowering would have at least a similar absolute benefit on these
MACE outcomes. Other emerging approaches to vascular protection in
patients with PAD involve dual thrombotic pathway inhibition with
low-dose rivaroxaban and aspirin, as studied in the COMPASS trial.2®
This regimen resulted in an ~2 percentage point absolute risk reduction
for the primary composite MACE outcome of CV death, myocardial
infarction or stroke in the patients with PAD versus aspirin alone, with

an increase in non-fatal bleeding.?® Similar benefit in terms of MACE
was observed in the diabetes subgroup of this trial (absolute risk reduc-
tion ~4 percentage points vs. aspirin alone; Pinteraction = -97 for diabe-
tes vs. no diabetes).?® Therefore, for patients with PAD, particularly
those with T2D, we now have several atheroprotective strategies that
appear to work via complementary mechanisms.

Several direct and indirect mechanisms have been suggested to
mediate the atheroprotective effects of GLP-1 receptor agonists.?? 34
Experimental studies point towards an effect to modulate endothelial
function, vascular smooth muscle cell proliferation, vascular inflamma-
tion and lipid deposition.3> In one study, liraglutide and semaglutide
were shown to reduce plaque lesion development in apolipoprotein
E-deficient mice and LDL receptor-deficient mice.2¢ The benefit with
semaglutide was associated with favourable regulation of genes in
pathways relevant to the pathogenesis of atherosclerosis, including
leukocyte recruitment, leukocyte rolling, adhesion/extravasation, cho-
lesterol metabolism, lipid-mediated signalling, extracellular matrix pro-
tein turnover and plaque haemorrhage.®® The changes in plaque
lesion development were observed in a non-diabetes model of athero-
sclerosis, and appeared to be partly independent of cholesterol and
weight changes.3¢ This is consistent with clinical studies showing that
the CV benefit of liraglutide was observed independent of baseline
LDL-C and statin use in LEADER.®” Furthermore, subanalyses from
LEADER and SUSTAIN 6 confirm that the CV benefits are observed
consistently across all levels of body mass index and blood pressure,
and observed in those patients who have an above or below median
reduction in these risk factors.383?

Currently, ongoing trials of semaglutide are investigating outcomes
that can have a huge impact on patients living with PAD. The ongoing
STRIDE trial aims to assess the effect of subcutaneous once-weekly
semaglutide on walking ability compared with placebo in patients with
PAD and T2D.*° An ongoing, dedicated trial in patients with established
CVD, including PAD, and a body mass index of 27 kg/m? or higher
without type 1 diabetes or T2D (SELECT) will provide evidence of
whether or not semaglutide injections can be used to reduce CV events
in the absence of diabetes.*' Another ongoing trial studying patients
with T2D and established CV or chronic kidney disease (SOUL) will
assess the effects of oral semaglutide versus placebo on MACE, with
major adverse limb events included as a secondary endpoint.*? Addi-
tionally, a further trial is investigating how subcutaneous once-weekly
semaglutide affects surrogate endpoints for atherosclerosis in patients
with T2D and CVD.*® These trials will add to the existing data on the

effect of semaglutide on outcomes relevant to patients with PAD.

41 | Study limitations

The present study has limitations. As there was no systematic screen-
ing for PAD, it relies upon accurate reporting of medical histories of
PAD by trial investigators at baseline. As a post hoc analysis, it is not
adequately powered to provide robust estimates for each subgroup
and for individual components of the primary outcome. While, theo-

retically, we could have improved the robustness of the estimates by



VERMA ET AL.

WILEY_| 27

an individual patient pooled analysis of the two trials, the differences
in the molecules and duration of follow-up in each trial precluded us
from this approach. Limb events, which are associated with a poor
prognosis,** were not analysed in this study; because of the protocol
and safety data collection methods, it was not possible to analyse all

145 We did not evaluate oral

amputations occurring during the tria
semaglutide, which was shown in the PIONEER 6 trial to have a simi-
lar trend to a CV benefit as subcutaneous once-weekly semaglutide.*®
A pooled analysis of oral semaglutide and subcutaneous once-weekly
semaglutide results was not possible because of a different method of
assessment of PAD at baseline in the PIONEER 6 trial.

In conclusion, there remains a high unmet medical need in
patients with T2D and PAD, attributed in part to the higher CV risk
compared with patients with T2D without a history of PAD. Benefits
of liraglutide and semaglutide on MACE were consistent in people
with and without PAD at baseline. Patients with T2D and PAD may
derive greater absolute benefit from these treatments because of
their higher risk profile. These data have potential translational impli-
cations for atherosclerotic risk reduction in this high-risk population.
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