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From Purpose to Impact: Harnessing the
Elements to Improve Peripheral Artery

Disease Outcomes

Subhash Banerjee

tery disease (PAD) confers significant risk for adverse

cardiovascular and limb events. Our perspective on
the morbidity of PAD has come into clearer focus in light
of recent drug and device studies that have demon-
strated significant improvements in PAD outcomes
through administration of appropriate therapies."? At
the same time, however, practice patterns continue
to lag behind the evidence-base, where deep-rooted
beliefs or dogma may thwart broader acceptance of
clinical evidence into practice.

It is increasingly well-appreciated that peripheral ar-

See Article by Weissler et al.

In this issue of the Journal of the American Heart
Association (JAHA), Weissler and colleagues examine the
factors associated with adverse cardiovascular and limb
events following endovascular revascularization in indi-
viduals over 65 years of age, using data linked from the
American College of Cardiology PVI (Peripheral Vascular
Intervention) registryto that of the Centers for Medicareand
Medicaid Services of the United States between January
2015 and June 2017.23 In this predominantly descriptive
analysis, the authors dispel the notion that individuals with
claudication undergoing lower extremity endovascular
revascularization are at low risk of major adverse cardio-
vascular (MACE) and major adverse limb (MALE) events.
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Their analysis comprises a comparison of 30-day and
1-year outcomes for patients presenting with or without
critical limb threatening ischemia (CLTI or non-CLT], re-
spectively). The associations between patient, PAD, and
procedural characteristics and 1-year outcomes (MACE,
MALE, readmission, and mortality) were also analyzed
for patients undergoing CLTI-PVI using Cox proportional
hazards regression. Through this analysis, Weissler et
al. identify specific factors associated with adverse out-
comes, thereby highlighting potential opportunities to
change practice and improve outcomes of patients with
PAD.

The investigators aimed to identify modifiable and non-
modifiable factors that could be associated with MACE
and MALE in patients undergoing PAD revascularization.
Unfortunately, the association of patient, lesion, and inter-
vention characteristics with outcomes were explored in pa-
tients with CLTI but not for those with claudication (i, the
cohort without CLTI) at 1 year. The authors indicate that
there were few events in the group without CLTI, although
this is contradictory to their observation in the Discussion
that, “both CLTI-PVI and non-CLTI-PVI patients experienced
similar rates of M, stroke, and repeat revascularization.” It
may be instructive to examine the factors associated with
1-year MALE and MACE in the group without CLTI to under-
stand similarities or differences with the outcomes in CLTI.

The findings summarized in table 3 are particularly
instructive, highlighting a nearly 5% mortality at 1 year
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following PVI of patients without CLTI in the context of
discharge prescriptions of antiplatelet agents in 96% and
statins in 79% of patients. Although patients with CLTI may
have even greater need for these guideline-directed ther-
apies, they were paradoxically prescribed less frequently
in the cohort with CLTI at discharge post-PVI (antiplatelet
agents 88% and statins 66%). As highlighted by the au-
thors, discharge guideline-directed medication prescrip-
tions represent an important modifiable factor that could
very likely improve outcomes in CLTI. One-year mortality
in CLTlis expectedly very high at 26%. The high 1-year re-
admission rates following an index PVI in both the cohorts
with CLTI (62%) and without CLTI (38%) are also notewor-
thy findings. Patients requiring readmission post-PVI have
previously been shown to have inferior outcomes to those
who do not require readmission.* Similarly, both groups
had equally high rates of repeat revascularization (nearly
25%) at 1 year. The 7.5% repeat revascularization for pa-
tients without CLTI is unprecedented.® It is not possible to
discern if a greater proportion of repeat procedures rep-
resent planned staged interventions, because the data
sets used do not report that level of information. The high
1-year readmission rates in patients with CLTI discharged
on antiplatelets, anticoagulants, or beta-blockers or the
seemingly protective effects of higher body mass index,
family history of coronary artery disease, or Rutherford 4
PAD symptoms are more likely related to unmeasurable
confounders. The authors clearly identify the inherent lim-
itations of the data sets examined for this analysis and
highlight the particular challenges owing to the lack of
ankle brachial or toe pressure indices, laterality, or index
lesion reintervention, planned versus unplanned interven-
tions, and laterality of amputations. That noted, the au-
thors are to be commended for undertaking additional
analyses to explore ipsilateral and contralateral contri-
butions to amputation and assessing factors associated
with 1-year MALE by excluding contralateral amputations
to ratify consistency of their initial findings.

Finally, these data suggest that patients without CLTI-
PVI cannot be assumed to have lower rates of adverse
events based on their PAD severity alone. Additionally,
many of the characteristics associated with higher MACE
rates following a CLTI-PVI are not modifiable. These in-
cluding end-stage renal disease requiring hemodialy-
sis, age, severe lung disease, congestive heart failure,
cerebrovascular disease, diabetes mellitus, and prior
coronary artery bypass grafting. Factors associated
with MALE were also primarily nonmodifiable factors,
including end-stage renal disease, and other lesion and
endovascular treatment features. There is clear need for
including patients with end-stage renal disease or ad-
verse lesion features into future clinical trials. Discharge
medications, especially in patients with CLTI, represent
an important, potentially modifiable factor that is associ-
ated with adverse 1-year outcomes following PVI.8
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Improving PAD Outcomes

Despite inherent limitations in the data set, Weissler
and colleagues should be congratulated for provid-
ing this real-world analysis of cardiovascular and limb
outcomes following endovascular treatment of PAD in
patients presenting with intermittent claudication and
critical limb ischemia. By identifying modifiable and non-
modifiable factors and treatment gaps, the investigators
have invigorated the sense of purpose for all practi-
tioners engaged in the care of patients with PAD. The
care continuum of PAD may not end with a successful
intervention; improving patient-centered outcomes may
require refining all the elements of PAD care, including
aggressive secondary prevention medications, struc-
tured exercise programs for those with claudication
or wound care, and surveilance strategies for CLTI.
Through attention to all aspects of PAD care, we may
continue to combat the morbidity associated with PAD
and aim to save lives and limbs of patients undergoing
endovascular treatment.
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