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Presence of Peripheral Artery Disease |s

Associated With Increased Risk of Heart Failure
Events: Insights From EMPEROR-Pooled

Subodh Verma®, Nitish K. Dhingra, Marc P. Bonaca
Gerasimos Filippatos®, James L. Januzzi'®, Carolyn S.P. Lam
Martina Brueckmann®, Stuart J. Pocock, Milton Packer

hile it is well established that peripheral artery dis-
Wease (PAD) is associated with worsening major

adverse cardiovascular events and major adverse
limb events,’ the relationship between PAD in the context
of heart failure (HF) is less well defined.2 To this aim, we
performed a post hoc analysis of the EMPEROR-Pooled
data set to evaluate outcomes of patients with HF across
the spectrum of left ventricular ejection fraction by the
presence or absence of PAD. We also studied the effi-
cacy and safety of empaglifiozin in people with coexis-
tent HF and PAD.

In EMPEROR-=Pooled (n=9718), a total of 821
(8.4%) patients had PAD.(261 in EMPEROR-Reduced
and 560 in EMPEROR-Preserved) and 8897 ‘patients
did not (3469 in EMPEROR-Reduced and 54928 in
EMPEROR-Preserved). Patients with PAD were more
likely to be men (70.5% versus 62.6%), White (83.9%
versus 72.9%), and older (72.2+8.3 versus 69.7+10.5
years). Patients with PAD were more symptomatic
(median Kansas City Cardiomyopathy Questionnaire
clinical summary scores [PAD, 68.8 versus no PAD,
75.0]; NYHA class >Ill [PAD, 27.4% versus no PAD,
20.3%]) and were more likely to have ischemic HF
(60.5% versus 39.9%), be previous/current smokers
(65.0% versus 48.8%), as well as have diabetes (65.2%
versus 47.9%), hypertension (90.6% versus 82.9%),
and hypercholesterolemia (84.8% versus 62.9%). Left
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ventricular ejection fraction waggsimilar in patients with
and without PAD (45.6%+14. 50@ versus 43.91+15.3%).
Patients with PAD had higher systollc blood pressure
(131.1£17.1 versus 1278+16.3 mmHg), lower eGFR
(65.6£19.4 versus 61.7£20.6 mL/min per 1.73 m?),
and a higher proportion of albuminuria (urine albumin-
to-creatinine ratio >30 mg/g, 51.0% versus 41.6%).
With respect to background therapies, patients in both
groups had similar rates of ACE inhibitors/ARBs/
ARNIs (82.1% versus 83.7%) and B-blocker (90.5%
versus 89.4%) use; however, MRA use was lower in the
PAD group (43.1% versus 51.2%). Use of other anti-
hypertensives_including calcium channel blockers and
renin-inhibitors (80.1% versus 20.9%), lipid-lowering
medications (86.0% versus 69.1%), and antiplatelet
therapies (64.7% versus 48.3%) were higher among
patients with PAD.

In the pooled analyses, patients randomized to placebo
with a history of PAD had an elevated risk of HF outcomes
and mortality compared with people without PAD. Spe-
cifically, the hazard ratios for total hospitalizations for HF
(HHF), cardiovascular death, all-cause mortality, and the
composite of cardiovascular death and time to first HHF
were higher in people with PAD (total HHF: HR, 1.51
[95% ClI, 1.12-2.03]; A~=0.007; time to cardiovascular
death: HR, 1.40 [95% ClI, 1.05—-1.87]; P=0.02; time to all-
cause mortality: HR, 1.42 [95% ClI, 1.14-1.78]; A=0.002;
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time to first HHF or cardiovascular death: HR, 1.21 [95%
Cl,0.98-1.49]; P=0.08). Renal outcomes, including slope
of eGFR and the composite renal end point, were similar
in both PAD and no-PAD patients randomized to placebo
in the EMPEROR-Pooled, EMPEROR-Reduced, and
EMPEROR-Preserved populations (not shown).

The efficacy of empagliflozin on cardiorenal out-
comes in EMPEROR-Pooled was consistent regardless
of PAD history (Figure) (PAD: HR for total HHF, 0.64
[95% ClI, 0.49-0.98] versus no PAD: HR for total HHF,
0.73[95% Cl,0.63-0.84]; P, . ..., 0.56). Since patients
with PAD were at higher absolute risk, the associated
absolute risk reductions for total HHF events was

PAD Associated With HF Risk: Insight From EMPEROR

6.0% amongst patients with PAD and 3.2% amongst
those without PAD. The efficacy of empagliflozin was
consistent across all other cardiovascular outcomes
and concordant in both the EMPEROR-Reduced and
EMPEROR-Preserved populations individually. In terms
of patient-reported outcomes, empagliflozin increased
the Kansas City Cardiomyopathy Questionnaire clinical
summary scores by a similar magnitude irrespective of
PAD status (adjusted mean difference in EMPEROR-
Pooled at week 52: PAD, 2.82 [95% ClI, 0.38-5.26]; no
PAD, 1.46 [95% CI, 0.73-2.20]; P___ .. 0.30).
Placebo rates of safety outcomes were higher
in people with PAD versus those without PAD in

Empagliflozin 10 mg Placebo
Interaction

Endpoint n/N Events/100 py n/N Events/100 py HR (95% CI) HR (95% Cl) p-value

Total HHF 0.56
No history of PAD 703/4442 - 957/4455 - 0.73 (0.63, 0.84) [ ]

History of PAD 92/418 - 137/403 - 0.64 (0.42, 0.98) ——

Time to CV death D Anferican
No history of PAD 353/4442  4.36 391/4455  4.82 0.90 (0.78, 1.04) Aefstiation
History of PAD 53/418 6.90 55/403 7.07 1.01 (0.70, 1.48)

Time to all-cause mortality 0.68
No history of PAD 581/4442  7.17 601/4455  7.41 0.96 (0.86, 1.08)

History of PAD 90/418 11.72 92/403 11.83 1.03 (0.77, 1.37) ——

Composite of CV death and time to first HHF 0.81
No history of PAD 689/4442  9.05 872/4455  11.78 0.76 (0.69, 0.85) B
History of PAD 87/418 12.01 101/403 ~ 14.62 0.79 (0.60, 1.06)  +—=—f

Extended composite endpoint* 0.84
No history of PAD 1145/4442 16.34  1465/4455 22.10 0.74 (0.68, 0.80) [ |
History of PAD 141/418  21.47 169/403  28.24 0.72 (0.57,0.90) +=—

Time to first HHF 0.71
No history of PAD 453/4442  5.95 623/4455  8.42 0.70 (0.62, 0.79) =
History of PAD 52/418 7.18 71/403 10.28 0.66 (0.46, 0.94) +—=—

Time to composite renal endpoint 0.27
No history of PAD 55/4442 0.85 84/4455 1.32 0.64 (0.46,0.91) —l—

History of PAD 13/418 2.10 11/403 1.86 1.06 (0.47, 2.37) +——p—r

*CV death or HHF equivalent events or reported 025 0('50 1.00 2'0,0 4.00
intensification of diuretic since last visit Favours Favours

B empagliflozin’, placebo

History - No history.
504 of PAD  of PAD
45 Placebo = —— ---

c Empagliflozin  e—— -

2 401

g
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o 30
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Patients at risk Months since randomization
History of PAD
Placebo 403 393 382 366 342 310 264 229 186 153 107 78
Empagliflozin 418 412 398 380 361 319 254 214 176 136 101 70
No history of PAD
Placebo 4455 4372 4281 4015 3759 3325 2726 2266 1784 1396 983 673
Empagliflozin 4442 4376 4283 4021 3739 3293 2725 2258 1780 1411 1001 698

Figure. xxx.

Summary of major findings including (A) end point data in EMPEROR-Pooled according to peripheral artery disease (PAD) versus no PAD

history and (B) mean cumulative function of total hospitalizations for h
versus no PAD history. EMPEROR-Pooled—a prospectively designed

eart failure (HHF) in both the placebo and empagliflozin groups by PAD
collective analysis of the EMPEROR-Reduced trial®* and EMPEROR-

Preserved trial*—included 9718 patients with heart failure across the spectrum of left ventricular ejection fraction (LVEF). Patients were
randomized to empagliflozin 10 mg or matching placebo. Outcomes assessed included total HHF, time to first HHF or (Continued)
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Figure Continued. cardiovascular (CV) death, time to first HHF, time to CV death, and all-cause mortality (ACM). An extended composite
outcome of time to first CV death, HHF equivalent event, or intensification of diuretic therapy along with renal end points including the slope
of eGFR change and a composite renal end point consisting of time to first event of sustained reduction of >560% eGFR or end-stage kidney
disease (chronic dialysis/renal transplant or sustained eGFR <15 mL/min per 1.73 m? for patients with baseline eGFR >30 mL/min per 1.73
m? or sustained eGFR <10 mL/min per 1.73 m? for patients with baseline eGFR <30 mL/min per 1.73 m?) or renal death were also presently
analyzed. The Kansas City Cardiomyopathy Questionnaire clinical summary scores (KCCQ-CSS), along with adverse events (AEs), were also
assessed. The eGFR values presented are derived from the conventional CKD-EPI equation, which utilizes serum creatinine and corrects

for age, sex, and race. Institutional review board approval was obtained by each trial center, and informed consent was received from every
participant. Baseline characteristics were compared between PAD and no-PAD patients using t tests for continuous variables and y? tests for
categorical variables. Time-to-first event analyses were performed with a Cox proportional-hazards model, adjusted for age, sex, region (North
America, Latin America, Europe, Asia, and Other), diabetes status (diabetes, prediabetes, no diabetes), eGFR at baseline, LVEF at baseline,
and study. These analyses were performed according to the intention-to-treat principle for all randomized patients and included data up to
the end of the planned treatment period. Event rates per 100 patient-years and adjusted hazard ratios are reported. Total (first and recurrent)
HHF was evaluated accordingly with a joint frailty model that accounted for CV death, adjusted for the same covariates as the Cox model.
Continuous end points were analyzed with the same covariates in a mixed model with repeated measures. To assess the consistency of the
treatment effects across PAD and no-PAD subgroups, subgroup-by-treatment interaction terms were added to the models. AEs were analyzed
descriptively based on patients with events occurring during the on-treatment period (including 7 days after the last drug consumption by the
patient); however, for lower limb amputations, all events up to study completion are shown.

EMPEROR-Pooled, but there was no increase in those
treated with empagliflozin compared with placebo
(adverse events; PAD: empagliflozin, 89.2%; placebo,
89.1%; no PAD: empagliflozin, 81.5%; placebo, 82.9%)
and serious adverse events (PAD: empagliflozin, 56.0%;
placebo, 62.9%; no PAD: empagliflozin, 44.4%; placebo,
49.1%). Rates of lower limb amputations were higher
in people with PAD; however, rates were comparable
in empagliflozin- versus placebo-treated patients (PAD:
empagliflozin, 2.9%; placebo, 3.5%; no PAD: empa-
gliflozin, 0.4%; placebo, 0.:4%).

In this large, contemporary cohort of patients with HF
(with either reduced or preserved ejection fraction), we
report a significantly elevated risk of HF outcomes among
patients with PAD compared with those without PAD; includ-
ing a #b0% increase in total HHFand =40% increase;in
cardiovascular and all-cause mortality. While empagliflozin
was efficaciousin—both-populations; people-with-~FPAD
had a higher absolute risk-reduction on total HHF events
compared with those ‘without PAD. There was no excess
in adverse events with empagliflozin in people with PAD,
and specifically rates of lower limb amputations, which have
been a previous concern with canagliflozin® were similar.
These data underscore an important and previously under-
appreciated association of PAD with HF events.
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