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Editorial
Addressing Knowledge Gaps in Patients With High-Risk Peripheral
Artery Disease
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More than 230 million individuals worldwide are estimated to have
peripheral artery disease (PAD) and are at increased risk of adverse
cardiovascular outcomes, with approximately 10% suffering athero-
thrombotic events yearly1; however, patients with PAD are heteroge-
neous, with some subgroups at higher risk than others. For example,
recent randomized trials evaluating revascularization strategies for
patients with chronic limb-threatening ischemia (Best Endovascular vs
best Surgical Therapy in patients with Critical Limb Ischemia and
Bypass vs Angioplasty for Severe Ischemia of the Leg-2) observed
rates of the composite of death or major adverse limb events (MALE)
of 49% to 58% over approximately 3 years.2,3 Other characteristics
that have been observed to be associated with heightened risk
include prior lower extremity revascularization, including for claudi-
cation, which is associated with an approximately 4-fold higher risk of
MALE,4 and anatomic distribution of disease.2,5,6 Despite these ob-
servations, a comprehensive approach to risk stratification for MALE
remains an unmet need.

In this context, the Boston Femoral Artery Revascularization Out-
comes (Boston FAROUT) study by Mandieka et al7 provides novel
insights. Boston FAROUT was a retrospective cohort analysis
conducted at Veterans Affairs Boston and Brigham and Women’s
Hospitals. The study population included all patients undergoing a
first endovascular procedure of the superficial femoral artery for
lifestyle-limiting claudication or chronic limb-threatening ischemia
from 2003 to 2011. Patients were followed for a median of 9.3 years
(IQR, 6.8-11.1 years). The primary outcome was MALE or minor
revascularization. MALE was defined as major amputation, new
bypass graft, or thrombolysis. Minor revascularization was defined as
any repeat endovascular revascularization or common femoral end-
arterectomy during follow-up. Various clinical, anatomic, and proce-
dural variables were examined for associations with outcomes.
Outcomes and variables were ascertained by review of the electronic
medical record or from a procedural report form.

Successful superficial femoral artery revascularization was ach-
ieved in 185 patients (232 limbs), forming the study population in
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which 69 patients experienced a total of 88 events. Demographics
reflected the risk profile anticipated with PAD, including age in the
late 60 years, approximately half of the patients had diabetes, and
about a quarter of them were active smokers. The majority (>90%)
received aspirin and statin; however, almost 20% had an LDL-C >100
mg/dL. MALE or minor revvascularization occurred in 88 (38%) limbs
over the 9.3-year median follow-up. Twenty of these events were
MALE, of which 11 were major amputations, 9 required surgical
bypass, and 5 required thrombolysis/thrombectomy (some limbs had
multiple end points).

Analyses incorporating patient, procedural, and anatomic features
were performed to evaluate for predictors of MALE. They observed that
revascularization for critical limb-threatening ischemia (CLTI) vs claudi-
cation, Black race, and LDL >100 mg/dL were all independently asso-
ciated with MALE. In contrast, lesion length and smoking were
independently associated with minor revascularization procedures.

These findings have several important impacts. First, they support
that risk in PAD is multifactorial and associated with patient, disease,
systemic, and anatomic factors as well as health equity. Improving
outcomes requires a holistic and comprehensive approach to
addressing all drivers of risk. Second, they demonstrate heterogeneity
in the associated risk factors for different limb outcomes, supporting
differing underlying pathobiological processes. Third, results support
that future investigations to evaluate risk predictors for MALE should
incorporate patient, disease-related, and anatomic features rather
than focusing on a single factor, which likely oversimplifies risk
stratification.

There are, however, several important limitations to the current
analysis. It is retrospective, focused on a single anatomic segment,
restricted to patients undergoing revascularization, and is a small cohort
with a limited number of events that will require validation. In addition,
the definition of MALE has varied across trials, and the definition used
may not align with randomized trials of drug therapies or devices.
Finally, the direct clinical impact is limited in that the only 2 biological
factors that appear modifiable at the time of revascularization are
superficial femoral artery disease.
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smoking and lowering LDL-C, both already well-established founda-
tional components of modern medical care.

One immediate impact for all practitioners, however, is the
observation that Black race is associated with worse outcomes. This
finding should be a key reminder to all clinicians that health equity
must be a focus for all caring for patients with PAD. For re-
searchers, the Boston FAROUT study provides a robust example of
rigorous data collection and assessment and a comprehensive
approach to risk stratification; it should stand as an important step
forward in the efforts to improve risk stratification and better
elucidate the heterogeneous risk factors for adverse outcomes in
patients with PAD.

In conclusion, the Boston FAROUT study is a welcome step
forward in understanding the risk of adverse outcomes in PAD, an
increasingly prevalent and highly morbid manifestation of athero-
sclerosis. It serves as a call to action to optimize comprehensive
medical management and address health equity. It serves as an
example of how we can better conduct PAD studies to gain more
insight into the risk of different PAD stages (eg, asymptomatic,
claudication, CLTI, prior lower extremity revascularization) and will
help inform assembling the most meaningful inclusion criteria for a
clinical study. Future work to build on these observations using a
standardized definition of MALE will be helpful. Such a definition
might include “hard” end points, such as death, major amputation,
and development of acute limb ischemia, rather than repeat
revascularization. Finally, ensuring optimal background medical
therapy affords better insight when evaluating risk predictors and
treatment strategies. Patients with PAD will benefit from more
longitudinal clinical studies, like the Boston FAROUT study, that are
well-designed to address enhanced risk stratification and therapies
to improve limb and overall cardiovascular outcomes.
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