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The comparative data for angioplasty and stenting for treatment of peripheral arterial
disease are largely limited to technical factors such as patency rates with sparse data
on clinical outcomes like mortality, postprocedural complications, and amputation. The
study cohort was derived from the Healthcare Cost and Utilization Project Nationwide
Inpatient Sample database from 2006 to 2011. Peripheral endovascular interventions
were identified using appropriate International Classification of Diseases, Ninth Revision
(ICD-9) Diagnostic and procedural codes. Two-level hierarchical multivariate mixed
models were created. The primary outcome includes inhospital mortality, and secondary
outcome was a composite of inhospital mortality and postprocedural complications.
Amputation was a separate outcome. Hospitalization costs were also assessed. Endo-
vascular stenting (odds ratio, 95% confidence interval, p value) was independently
predictive of lower composite end point of inhospital mortality and postprocedural
complications compared with angioplasty alone (0.96, 0.91 to 0.99, 0.025) and lower
amputation rates (0.56, 0.53 to 0.60, <0.001) with no significant difference in terms of
inhospital mortality alone. Multivariate analysis also revealed stenting to be predictive of
higher hospitalization costs ($1,516, 95% confidence interval 1,082 to 1,950, p <0.001)
compared with angioplasty. In conclusion, endovascular stenting is associated with a
lower rate of postprocedural complications, lower amputation rates, and only minimal
increase in hospitalization costs compared with angioplasty alone. � 2015 Elsevier Inc.
All rights reserved. (Am J Cardiol 2015;116:634e641)

Peripheral arterial disease (PAD), affecting >14.5% of
the US population aged >70 years, is the third leading
cause of cardiovascular morbidity after myocardial infarc-
tion and stroke.1,2 Peripheral endovascular interventions
have largely replaced surgery as the primary technique for
treatment of PAD.3 Sufficient literature in the past has
shown comparable technical success and long-term

outcomes between endovascular interventions and surgery
for PAD4 with an added advantage of low periprocedural
complication rates (0.5% to 4%).5 Early success with
angioplasty was, however, limited by unacceptable reste-
nosis rates especially in long and complex disease.5,6

Although initial studies with stainless steel stents were
met with disappointing results,7,8 recent improvements in
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stent design including development of self-expanding
nitinol stents has led to favorable outcomes.9,10 Nonethe-
less, the comparative data for angioplasty and stenting are
largely limited to technical factors such as patency rates
with sparse data on clinical outcomes like mortality and
limb salvage or amputation.5 The primary objective of our
study was to compare the inhospital outcomes after angio-
plasty and endovascular stenting for PAD in terms of
mortality, postprocedural complications, and hospitalization
costs from a large national database. We further assessed
the variation in utilization of these revascularization stra-
tegies across the nation.

Methods

The study cohort was derived from the Nationwide
Inpatient Sample (NIS) database from 2006 to 2011, a subset
of the Healthcare Cost and Utilization Project sponsored by
the Agency for Healthcare Research and Quality. The NIS is
the largest publicly available all-payer inpatient care data-
base in the United States, including data on approximately 7
to 8 million discharges per year, and is a stratified sample
designed to approximate a 20% sample of US community
(nonfederal, short term, general, and specialty) hospitals.11

National estimates are produced using sampling weights
provided by the sponsor. The details regarding the NIS data
have been previously published.12e14

Ascertainment of all diagnoses and procedures was made
using the International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) codes. Pe-
ripheral vascular disease was identified by all diagnoses

codes mentioned in Supplementary Table 1 as primary
diagnosis codes. Patients <18 years were excluded, and
peripheral endovascular interventions were identified using
ICD-9 procedural codes 39.90 and 39.50 (n ¼ 92,647;
Figure 1, Supplementary Table 1).15,16

The primary outcome was occurrence of inhospital
mortality; secondary outcome was a composite of inhospital
mortality and periprocedural complications. Amputation
was assessed as a separate outcome. Preventable procedural
complications were identified by patient safety indicators
(PSIs), version 4.4, March 2012. These indicators are based
on ICD-9-CM codes and Medicare Severity Diagnosis-
Related Groups, and each PSI has specific inclusion and
exclusion criteria.17 Amputation and other procedure-related
complications, which included postprocedure hemorrhage
requiring blood transfusion, other iatrogenic respiratory
complications (which included ventilator-associated
pneumonia, postprocedure aspiration pneumonia, and
other respiratory complications not elsewhere classified),
postprocedural stroke or transient ischemic attack, and other
vascular complications, were identified using ICD-9-CM
codes (listed in Supplementary Table 2) in any secondary
diagnosis field. Vascular complications were defined as PSI
code for accidental puncture or ICD-9-CM codes for injury
to blood vessels, creation of arteriovenous fistula, vascular
complications requiring surgery, vascular device/graft/
implant complications, and other vascular complications not
elsewhere classified. “Any complications” was defined as
occurrence of �1 postprocedure complications listed in
Supplementary Table 2. Similar methodology has been used
before.15,16 NIS variables were used to identify patient’s

Figure 1. Data extraction.
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