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Objectives The goal of this study was to report outcomes from percutaneous coronary intervention
(PCI) to an unprotected left main stem (UPLMS) stenosis according to presenting syndrome,
including ST-segment elevation myocardial infarction (STEMI), non–ST-segment elevation acute
coronary syndrome (NSTEACS), and chronic stable angina (CSA).

Background There are no published whole-country data concerning patient outcomes following PCI
to UPLMS.

Methods This study is a prospective national cohort study using data from the British Cardiovascular
Intervention Society (BCIS) registry from January 1, 2005, through December 31, 2010.

Results Of 5,065 patients having PCI to an UPLMS, 784 (15.5%) presented with STEMI, 2,381 (47.0%)
with NSTEACS, and 1,900 (37.5%) with CSA. Crude 30-day and 1-year mortality rates were STEMI:
28.3% and 37.6%, NSTEACS: 8.9% and 19.5%, and CSA: 1.4% and 7.0%, respectively. Unadjusted in-
hospital major adverse cardiovascular and cerebrovascular event rates were STEMI: 26.6%, NSTEACS:
6.6%, and CSA: 3.3%. Risk of 30-day mortality was much greater for STEMI and NSTEACS patients than
CSA (STEMI adjusted odds ratio [aOR]: 29.45, 95% confidence interval [CI]: 19.37 to 44.80, NSTEACS aOR:
6.45, 95% CI: 4.27 to 9.76). More than 40% of patients presenting with STEMI had cardiogenic shock, in
whom mortality was higher than in STEMI cases without shock (30 days: 52.0% vs. 11.7%, 1 year: 61.1%
vs. 20.9%). Radial access, compared with the femoral approach, was associated with a lower risk of
30-day mortality (STEMI aOR: 0.37, 95% CI: 0.21 to 0.62; NSTEACS aOR: 0.66, 95% CI: 0.45 to 0.97).

Conclusions More than one-half of the patients who received UPLMS PCI were acute where
outcomes were much worse than elective cases. Cardiogenic shock is common in STEMI patients,
of whom more than one-half die at 30 days. The radial approach was associated with reduced early
mortality in acute cases. (J Am Coll Cardiol Intv 2014;7:717–30) ª 2014 by the American College of
Cardiology Foundation

From the *Division of Epidemiology and Biostatistics, University of Leeds, Leeds, United Kingdom; yDepartment of Cardiology,

York Teaching Hospital NHS Foundation Trust, York, United Kingdom; zDepartment of Cardiology, University Hospital

Birmingham National Health Service (NHS) Foundation Trust, Birmingham, United Kingdom; xDepartment of Cardiology,

The James Cook University Hospital, South Tees Hospitals NHS Foundation Trust, Middlesbrough, United Kingdom;

kWessex Cardiothoracic Centre, University Hospital Southampton NHS Foundation Trust, Southampton, United Kingdom;

{The Coronary Research Group, Faculty of Medicine, University of Southampton, Southampton, United Kingdom; and the

J A C C : C A R D I O V A S C U L A R I N T E R V E N T I O N S V O L . 7 , N O . 7 , 2 0 1 4

ª 2 0 1 4 B Y T H E A M E R I C A N C O L L E G E O F C A R D I O L O G Y F O U N D A T I O N I S S N 1 9 3 6 - 8 7 9 8 / $ 3 6 . 0 0

P U B L I S H E D B Y E L S E V I E R I N C . h t t p : / / d x . d o i . o r g / 1 0 . 1 0 1 6 / j . j c i n . 2 0 1 4 . 0 3 . 0 0 5

http://dx.doi.org/10.1016/j.jcin.2014.03.005


Coronary artery bypass grafting (CABG) has been the
standard of care for the management of left main stem
(LMS) disease (1–5). In contemporary practice, however,
percutaneous coronary intervention (PCI) has become an
alternative strategy in patients who have unprotected left
main stem (UPLMS) disease, particularly in those deemed

at high risk for surgery (6), even though repeat revasculari-
zation procedures are increased with LMS PCI compared
with CABG (2). Notably, higher rates of success are not

confined to elective patients with
chronic stable angina (CSA),
and favorable outcomes have
been reported in emergency cases
when CABG is often contra-
indicated (7–9). Yet, for patients
who receive PCI to disease of the
UPLMS, there is a paucity of
data that measure outcomes in
unselected patients on a large
scale and in a consecutive series.

There is, therefore, value in
reporting contemporary and re-
presentative outcomes data for
PCI to the UPLMS in order to
inform patients, healthcare pro-
fessionals, and regulators of both
the benefits and inherent risks
of such therapy, and also to
highlight areas where novel in-
terventions aimed at impro-
ving outcomes may be targeted
(7,10–15). Moreover, there is a
gap in the knowledge base
regarding the relative merits of
PCI to an UPLMS culprit lesion
in patients who present with
ST-segment elevation myocardial
infarction (STEMI) or non–ST-

segment elevation acute coronary syndrome (NSTEACS)
(16). For patients with cardiogenic shock, there are very limited
data available in the published reports, with early outcomes
reported in only small “hypothesis-generating” cohort studies.
Similarly, although recent international guidelines recommend

a radial approach to PCI over that of the femoral approach
(17), the wider implications of this have not been studied in
patients who receive PCI to disease of the UPLMS.

The British Cardiovascular Intervention Society (BCIS)
registry is a prospective whole-country registry of all PCIs
in adults that has collected patient-level data from all centers
in the United Kingdom since 2005. It provides data that
cannot be collected within a randomized controlled trial, and
few cohort studies have comparable population coverage,
long-term follow-up, and depth of data detail in relation to
clinical risk. The primary aim of this study was to perform a
population-based comparative investigation into the clinical
outcomes of patients who received PCI to an UPLMS
stenosis, according to clinical syndrome at presentation. Our
secondary aims were: 1) to quantify the impact of cardio-
genic shock; and 2) to report the impact of the radial versus
femoral approach on outcomes by clinical presentation.

Methods

Setting and design. This study was on the basis of data from
the BCIS audit program, in which participation is mandated
for all PCI operators and all hospitals in the United Kingdom
(18). Data for every PCI procedure performed were collected
prospectively at each hospital. These data were then encrypted
and transferred securely online to a central database, using a
system developed by the Central Cardiac Audit Database,
now part of the National Institute for Cardiovascular
Outcomes Research (NICOR). The data for each PCI pro-
cedure comprise 113 core fields that describe the patient
demographics and clinical presentation, indications for PCI,
procedural details, and outcomes during the hospital stay (19).
Patients, procedures, and treatments. Although BCIS col-
lects data from all countries in the United Kingdom, robust
mortality tracking is only available for patients who live in
England and Walesdthis represents approximately 89% of
the U.K. population. Thus, the sampling frame comprised
all patients in England and Wales. Patients were eligible for
the UPLMS analyses if they had received PCI to a diseased
UPLMS during a 6-year period between January 1, 2005,
and December 31, 2010, and were at least 18 years of age.
These patients were drawn from those who had the left main
stem as the treated vessel. Patients with an UPLMS were
defined as those who did not have a patent graft to any left-
sided coronary artery (18). For those with multiple admis-
sions, we used the earliest record.

#National Institute for Cardiovascular Outcomes Research (NICOR), University

College London, London, United Kingdom. The British Cardiovascular Intervention

Society (BCIS) registry is funded by the Health Quality Improvement Partnership

(HQIP). Dr. Gale is funded by the National Institute for Health Research (NIHR/CS/

009/004) as a Clinician Scientist and Honorary Consultant Cardiologist. Dr. Baxter is

supported by the Higher Education Funding Council for England (HEFCE). Dr.

Curzon has received unrestricted grants from Haemonetics, St. Jude Medical, and

Medtronic; and has been a consultant and on the Speakers’ Bureaus of Haemonetics,

Boston Scientific, St. Jude Medical, Daiichi Sankyo, and Abbott Vascular. The National

Institute for Cardiovascular Outcomes Research (NICOR), which hosts the BCIS

registry (Ref: NIGB: ECC 1-06 (d)/2011), has support under section 251 of the

National Health Service (NHS) Act 2006. Ethical approval was not required under

NHS research governance arrangements for the project. All other authors have reported

that they have no relationships relevant to the contents of this paper to disclose.

Manuscript received June 20, 2013; revised manuscript received March 8, 2014,

accepted March 13, 2014.

See page 731

Abbreviations
and Acronyms

aOR = adjusted odds ratio

BCIS = British Cardiovascular

Intervention Society

CABG = coronary artery

bypass grafting

CI = confidence interval

CSA = chronic stable angina

IABP = intra-aortic balloon

pump

IVUS = intravascular

ultrasound

LVSD = left ventricular

systolic dysfunction

MACCE = major adverse

cardiovascular and

cerebrovascular event(s)

NSTEACS = non–ST-segment

elevation acute coronary

syndrome

PCI = percutaneous coronary

intervention

STEMI = ST-segment

elevation myocardial

infarction

UPLMS = unprotected left

main stem
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