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ver the past decade, percutaneous
O coronary intervention (PCI) has

replaced coronary artery bypass
graft surgery as the most common coronary
revascularisation strategy for treating coro-
nary artery disease in Australia.! Current
procedural success rates are high, with
improved clinical outcomes as a result of
increasing operator experience and techno-
logical and pharmacological advances,
including potent antiplatelet therapy,
aggressive secondary prevention and drug-
eluting stents (DES).?

Uptake of DES was rapid after their intro-
duction in 2003, with use as high as 90% in
2004.>* Initial enthusiasm was tempered by
concerns over the long-term safety of DES,
associated with the potential increased risk of
late (>30 days) and very late (>12 months)
stent thrombosis, myocardial infarction (MI)
and mortality.”’ This led to a significant fall
in the use of DES worldwide from 2006.®
However, the safety of DES up to 5-year
follow-up has been confirmed in recent stud-
ies. 89 The impact of this controversy relating
to DES highlights the need for accurate PCI
outcome data in an era of rapid evolution of
device technology.

Little is known about PCI practice and
outcome trends in the era of DES in Australia.
Previous studies that analysed temporal
trends of PCI in Australia predate the intro-
duction of DES and lack detailed clinical and
patient information to determine trends in
patient risk profile.'*!! We aimed to evaluate
PCI practice trends and 12-month outcomes
in consecutive patients undergoing PCI using
data from a large Australian PCI registry.

METHODS

Patient population and registry design

The study population consisted of consecu-
tive patients undergoing 9204 PCI pro-
cedures between 1 April 2004 and 31 March
2008 that were recorded in the Melbourne
Interventional Group (MIG) registry. We
divided the data into four yearly periods
(starting 1 April and ending 31 March the
following year) for analysis.

The MIG registry (http://www.ccrethera-
peutics.org.au/research/mig) has been pre-
viously described.*!> Demographic, clinical
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ABSTRACT

Objective: To evaluate percutaneous coronary intervention (PCl) practice trends and
12-month outcomes in Australia in the era of drug-eluting stents (DES).

Design, setting and patients: Prospective study of consecutive patients undergoing
9204 PCls between 1 April 2004 and 31 March 2008 at seven Victorian public hospitals.

Main outcome measures: Temporal trends in baseline characteristics and in-hospital
and 12-month clinical outcomes including death, myocardial infarction (M), target vessel
revascularisation (TVR) and composite major adverse cardiac events (MACE), from year
to year.

Results: Between 2004-2005 and 2007-2008, the mean age of patients undergoing PClI
was stable (65+12 years), and comorbidities such as hypertension, hyperlipidaemia,
peripheral arterial disease and stroke increased (P < 0.05). There were fewer elective and
more urgent PCls, especially for Ml < 24 hours (17.6% in 2004-2005 to 27.2% in 2007-
2008, P <0.01). Overall stent use remained high (mean, 94.6%), but use of DES declined
steadily (53.9% in 2004-2005 to 32.0% in 2007-2008, P < 0.01), despite increases in
complex lesions. Planned clopidogrel therapy of = 12 months after insertion of DES
increased from 54.7% in 2004-2005 to 98.0% in 2007-2008 (P < 0.01). The overall
procedural success rate was high (mean, 95.9%), and 12-month rates of mortality (3.8%),
MI (4.8%), TVR (6.8%) and stent thrombosis (1.8%) remained low. Selective use of DES
was an independent predictor of freedom from MACE at 12 months (odds ratio, 0.68;

95% Cl, 0.56-0.81).

Conclusions: Use of DES declined steadily from 2004-2005 to 2007-2008, despite
increasing patient risk profile and lesion complexity. Procedural success remained high
and 12-month adverse outcomes remained low, with increasing use of prolonged dual

antiplatelet therapy.

and procedural characteristics for consecu-
tive patients undergoing PCI at seven Aus-
tralian public tertiary referral hospitals are
prospectively recorded on case-report forms
using standardised definitions for all fields.

An “opt-out” consent process is used, in
which patients are provided with an infor-
mation sheet that describes the registry and
its purpose and explains that routine follow-
up will be performed. Patients can call a
1800 free-call number if they do not wish to
be included in the registry. This model has
been recommended in clinical-quality regis-
tries and is currently used in other Austral-
ian registries.”>!> The study protocol was
approved by the ethics committee in each
participating hospital.

An independent audit was conducted at
all enrolling sites by an investigator not
affiliated with the institution. Fifteen verifia-
ble fields from 5% of patients enrolled from
each site were randomly audited and dem-
onstrated an overall accuracy of 96.6%.

MJA o Volume 195 Number 3 e 1 August 2011

MJA 2011; 195: 122-127

Procedures and post-intervention
medications

The interventional strategy and stent selec-
tion were left to the discretion of the opera-
tor. In 2003, the Victorian Department of
Human Services, with the aid of cardiolo-
gists, developed clinical guidelines for use of
DES in public hospitals, restricting their use
to patients at high risk of restenosis who will
theoretically derive the greatest benefit.*
The criteria for using DES included one or
more of: diabetes mellitus, small target ves-
sels (=2.5mm diameter), long lesions
(220mm), and complex lesions such as
chronic total occlusion, in-stent restenosis,
and bifurcation and ostial lesions.

The PCI procedure was defined as urgent
if it was required during an emergency
admission to minimise the chance of further
clinical deterioration, including unstable
angina, heart failure, acute MI and cardio-
genic shock !’ Total stent length was used as
a surrogate for target lesion length, and stent



1 Trends in baseline characteristics for patients undergoing percutaneous

coronary intervention (PCl), by year*

Overall 2004 2005 2006 2007 P
Procedures 9204 1195 2665 2926 2418
Mean patient age (years) 64.6 64.7 64.9 64.3 64.7 0.45
Age group (years)
<65 48.0% 46.9%  46.5%  49.3% 48.7%
65-80 41.1% 421%  42.2%  40.3% 40.4%
>80 10.9% 11.0% 11.3%  10.4% 10.9%
Male 74.7% 729% 73.3% 75.1% 765%  <0.01
Comorbidities
Diabetes mellitus 24.0% 23.6%  22.5%  24.5% 25.3% 0.05
Hypertension 64.3% 60.7%  627%  65.0% 67.0% <0.01
Hyperlipidaemia 71.3% 64.9%  731%  72.1% 71.4% 0.02
Current smoker 22.5% 220% 21.8%  23.0% 22.9% 0.32
Peripheral arterial disease 7.0% 57% 6.5% 6.8% 82%  <0.01
Stroke 5.9% 4.6% 5.4% 6.2% 6.6%  <0.01
Moderate/severe renal disease 4.1% 5.3% 4.0% 0.3% 4.8% 0.73
Cardiac history
History of myocardial infarction 30.4% 31.8% 273%  321% 31.1% 0.14
History of heart failure 3.8% 3.7% 3.5% 4.0% 4.2% 0.24
Prior PCI 24.4% 241%  241%  24.1% 25.3% 0.37
Prior coronary artery bypass graft ~ 9.4% 7.5% 9.7% 9.8% 9.6% 0.13
*Each year is from 1 April to 31 March the following year. .

diameter for target vessel diameter. Pro-
cedural success was defined by a residual
stenosis of <20% in stent procedures with
TIMI (Thrombolysis in Myocardial Infarc-
tion) 3 flow.

Oral antiplatelet therapy followed the
recommendations at the time, based on the
original randomised trials of bare-metal
stents (BMS) and DES, which used a combi-
nation of aspirin and clopidogrel for a mini-
mum of 4 weeks for BMS and 3, 6 or 12
months for DES.'®

Clinical outcomes

In-hospital complications were recorded at
time of discharge. Major bleeding complica-
tion was defined as bleeding that occurred
during or after the procedure until dis-
charge, that required transfusion and/or
prolonged hospital stay and/or caused a
drop in haemoglobin level >3.0g/dL.'
Thirty-day and 12-month follow-up was
conducted by telephone, and cardiac events
including death, MI, target vessel revascular-
isation (TVR; revascularisation of a previ-
ously treated coronary artery) and
composite major adverse cardiac events
(MACE; consisting of death, MI and TVR)
were recorded. Cause of death outside hos-
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pital was confirmed with the patient’s pri-
mary care physician. Stent thrombosis was
classified as early (0-30 days after PCI) or
late (31-365 days). Patients’ medical
records were reviewed to substantiate
recorded events including MI, TVR and
major bleeding. Any queries or inconsisten-
cies were adjudicated by the site principal
investigator (a cardiologist).

Statistical analysis

Temporal trends in baseline variables were
examined with the linear-by-linear associa-
tion test for categorical variables and by
linear regression for continuous variables.
The Kaplan—Meier method was used to esti-
mate event-free survival rates, with log-rank
tests used for curve comparisons.

Logistic regression models were used to
adjust outcomes for differences across years
and to estimate odds ratios (ORs) for
adverse outcomes. Variables considered in
the univariate analysis were: year of pro-
cedure; age; sex; use of DES; diabetes melli-
tus; hypertension; hyperlipidaemia;
smoking history; renal impairment; prior
heart failure; recent heart failure; family
history of coronary artery disease; periph-
eral arterial disease; previous PCI; previous

coronary artery bypass graft; acute coronary
syndrome; cardiogenic shock; stroke; previ-
ous MI; use of glycoprotein IIb/Illa inhibi-
tor; multivessel disease; left main, left
anterior descending or right coronary artery
treated; bypass graft treated; American Col-
lege of Cardiology/American Heart Associa-
tion (ACC/AHA) type B2 and C lesions;*
ostial, bifurcation and restenotic lesions;
chronic total occlusion; stent length
=20mm; stent diameter <2.5mm; and
intended duration of clopidogrel therapy.
Univariate variables with P<0.1 were
included in the multivariate model.

All calculated P values were two-sided,
and P<0.05 was considered statistically sig-
nificant. Statistical analysis was performed
using SPSS version 17.0 for Windows (SPSS
Inc, Chicago, 1, USA).

RESULTS

Baseline clinical characteristics

Baseline characteristics are shown in Box 1.
During the study period, the mean age of
patients was stable (65+12 years). Preva-
lences of comorbidities such as hyperten-
sion, hyperlipidaemia, peripheral arterial
disease and stroke increased from 2004-
2005 to 2007-2008 (all P<0.05).

Procedural characteristics

During the study period, there were increas-
ing proportions of urgent procedures, and
procedures for ST-elevation MI (STEMI) and
MI <24 hours (all P<0.01) (Box 2). Other
than an increase for the left anterior
descending artery (P = 0.03), there were no
significant changes in the types of vessels
treated. The mean number of lesions treated
per procedure declined (P<0.01). Overall
stent use remained high (mean, 94.6%), but
use of DES declined from 53.9% in 2004-
2005 to 32.0% in 2007-2008 (P<0.01),
despite an increase in complex lesions being
treated, such as in-stent restenosis (P=
0.02), chronic total occlusion, bifurcation
and ostial lesions (all P<0.01). The likeli-
hood of receiving DES decreased in succes-
sive years and was lowest in patients with
cardiogenic shock and STEMI (Box 3). The
use of glycoprotein IIb/Illa inhibitors
increased (P<0.01), consistent with the
increased proportion of patients with STEMI
and non-STEMI being treated (Box 2). Pro-
cedural success remained high across the
years (mean, 95.9%).

Despite the fall in use of DES, overall
planned clopidogrel therapy of =12
months increased from 43.4% in 2004-
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2 Trends in percutaneous coronary intervention procedural characteristics, by year*

Overall 2004 2005 2006 2007 P
Procedures 9204 1195 2665 2926 2418
Procedure type
Elective procedure 448% 56.9% 52.0% 442% 355% <0.01
Urgent procedure 53.3% 40.7% 458% 56.9% 63.3% <0.01
Rescue procedure 1.9% 2.4% 2.2% 1.9% 1.2% <0.01
Myocardial infarction (Ml), <24 hours 230% 17.6% 204% 242% 27.2% <0.01
MI, 1-7 days 232% 164% 20.0% 253% 27.7% <0.01
Acute coronary syndrome 61.5% 63.4% 60.3% 59.4%  64.4% 0.22
ST-elevation MI 244% 19.6% 20.5% 26.5% 284% <0.01
Non-ST-elevation Ml 237% 11.0% 281% 31.5% 266% <0.01
Shock 2.3% 2.3% 2.0% 2.3% 2.8% 0.13
Heart failure at presentation 5.0% 6.0% 6.0% 4.9% 5.6% 0.35
Cardiac anatomy and function
Ejection fraction <40% 10.9% 10.3%  11.3% 101% 11.5% 0.06
Multivessel disease 59.0% 563% 59.1% 57.8% 61.1% 0.05
Mean number of lesions treated 1.21 1.28 1.22 1.21 1.18  <0.01
Glycoprotein llb/llla inhibitor 281% 27.7% 252% 28.6% 30.8% <0.01
Vessel treated
Left main coronary artery 0.9% 0.7% 0.8% 0.7% 1.2% 0.07
Left anterior descending artery 331%  324% 313%  341% 34.2% 0.03
Left circumflex artery 13.9% 154% 13.6% 13.4% 14.0% 0.33
Right coronary artery 31.5%  31.1% 323% 31.8% 30.5% 0.40
Bypass graft 3.0% 1.8% 3.3% 3.1% 3.1% 0.10
Lesion characteristics
ACC/AHA type B2 or C 484% 45.0% 48.8% 51.3% 46.1% 0.68
In-stent restenosis 5.8% 5.1% 5.6% 5.7% 6.8% 0.02
Bifurcation 9.1% 6.6% 7.3% 84%  13.6% <0.01
Chronic total occlusion 3.2% 0.9% 3.2% 4.2% 3.3% <0.01
Ostial 5.3% 4.4% 4.2% 5.1% 7.4% <0.01
Mean maximum stent/balloon size (mm)  3.03 2.93 2.98 3.04 312 <0.01
Mean stent length (mm) 18.54 18.26 18.60 18.56 18.62 0.62
Devices used
Stents, any 94.6% 94.9% 948% 948% 93.8% <0.01
Bare-metal stent (BMS) 533% 465% 479% 523% 63.8% <0.01
Drug-eluting stent (DES) 447% 53.9% 50.5% 46.1% 32.0% <0.01
Mixed BMS and DES 3.4% 5.4% 3.6% 3.6% 21% <0.01
Balloon angioplasty alone 5.4% 5.1% 5.2% 5.2% 6.2%
Procedural success 95.9%  95.7% 95.9% 95.6%  96.3% 0.37

ACC/AHA = American College of Cardiology/American Heart Association. * Each year is from 1 April to 31

March the following year.

2005 to 58.5% in 2007-2008 (P<0.01)
(Box 4). Planned duration of clopidogrel
therapy was significantly longer after DES
than BMS, with planned therapy of =12
months after DES increasing from 54.7% in
2004-2005 to 98.0% in 2007-2008
(P<0.01), and remaining at about a third
for BMS.
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In-hospital outcomes

Overall in-hospital mortality, MI and
emergency coronary artery bypass graft
rates remained low and steady (mean,
1.5%, 1.5% and 0.7%, respectively) (Box
5). However, the incidence of major
bleeding increased from 1.0% in 2004-
2005 to 2.3% in 2007-2008 (P =0.001).
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In contrast, rates of stroke decreased (P =
0.03).

Twelve-month outcomes

Twelve-month follow-up was completed for
96.5% of procedures. Overall rates of MI
(mean, 4.8%), death from any cause (3.8%)
and TVR (6.8%) remained stable, but stent
thrombosis (1.8%) increased significantly
(P=0.03) (Box 5). Kaplan—Meier estimates
of 12-month MACE-free survival were simi-
lar for each year studied (P=0.06) (Box 6).
Unadjusted MACE rates at 12 months were
lower in patients who received DES com-
pared with BMS, driven mainly by lower
TVR rates (Box 7).

After adjustment, multivariate analysis
demonstrated that use of DES was the only
independent predictor of freedom from
MACE at 12 months (P<0.01), whereas
increasing age, diabetes mellitus, renal fail-
ure, cardiogenic shock, peripheral arterial
disease and multivessel disease were some
of the independent predictors of 12-month
MACE (all P<0.01) (Box 8).

DISCUSSION

Our study represents the largest contem-
porary Australian multicentre analysis of
PCI practice in the DES era. We observed
several trends from 2004-2005 to 2007-
2008, including increasing patient risk pro-
file and lesion complexity; declining use of
DES; an increase in planned clopidogrel
therapy of =12 months after DES; high
stable rates of procedural success and low
rates of 12-month adverse outcomes; and
selective use of DES independently predict-
ing improved outcome at 12 months.
National data show that although overall
use of PCI in Australia has increased consid-
erably since its introduction in the 1980s, its
growth has slowed in recent years." The
reasons for this are unknown, but may
include reduced need for re-intervention
with the advent of DES, and aggressive
secondary prevention contributing to
reduced cardiovascular event rates. Findings
from the Clinical Outcomes Utilizing Revas-
cularization and Aggressive Drug Evaluation
(COURAGE) trial, which showed that PCI
had no mortality benefit over optimal medi-
cal therapy in patients with stable coronary
artery disease,?® have been shown to have an
impact on the management of stable angina,
with catheterisation referral volume decreas-
ing, medication use increasing, and the use
of medical therapy rather than revascularisa-
tion increasing among patients with coro-



3 Odds ratios* for likelihood of receiving a drug-eluting stent

2007
Cardiogenic shock | H—@——
STEMI

RCA

Current or ex-smoker |-
Hypertension -
Renal impairment |-
Dyslipidaemia |-
PAD

Age

CHF [

ACS

Type B2/C lesion |-
Bypass graft -
Previous PCI -

LAD artery
Previous CABG -
Ostial lesion

CTO |

Diabetes -

LMCA

Stent length =20mm
Vessel <2.5mm

ISR [ ! ! ! |

0.3 0.5 08 1
Odds ratio

ACS = acute coronary syndrome. CABG = coronary artery bypass graft. CHF = congestive heart failure.

CTO = chronic total occlusion. ISR = in-stent restenosis. LAD = left anterior descending. LMCA = left main
coronary artery. PAD = peripheral arterial disease. PCl = percutaneous coronary intervention. RCA = right
coronary artery. STEMI = ST-elevation myocardial infarction. * Bars indicate 95% Cls. T 2004-2005 is reference
group. Each year is from 1 April to 31 March the following year. .

4 Planned duration of clopidogrel 5 Clinical outcomes, by year*

therapy, by stent type and year*

nary disease.”! Our findings of decreasing
elective and increasing urgent PCI, espe-
cially for MI <24 hours, support these
observations.

There is considerable evidence that PCI in
the setting of acute coronary syndromes
reduces death and recurrent ML** PCI is
increasingly used to treat patients with
acute MI. In particular, primary PCI is
becoming the strategy of choice in most
hospitals with cardiac catheterisation labo-
ratory capabilities, and use of primary PCI
has grown considerably in recent years due
to 24-hour primary PCI services in most
centres. According to the National Coronary
Angioplasty Register, in Australia in 1999,
the main uses of PCI were for stable angina
(42%), unstable angina (42%) and acute M1
(9%).% Tn our registry, acute coronary syn-
dromes accounted for more than 60% of
cases (>20% STEMI). The increase in in-
hospital incidence of major bleeding that we
found may be related to increased propor-
tions of patients with acute MI and use of
glycoprotein IIb/Illa inhibitors, which are
known predictors of increased bleeding
risk 2*

The high rate of stent use has enabled
more complex procedures to be undertaken
in more acute situations. In 1995, coronary

Overall 2004 2005 2006 2007 P (trend)

§ - " © ~ Mean length of stay, days 3.6 3.2 3.2 3.8 3.8 <0.001

Months 8 & & & 8 In-hospital outcomes (n) 9204 1195 2665 2926 2418
1T 247% 18.3% 22.4% 21.6% 33.9% Death YT TS 5% 15% 06
Myocardial infarction 1.5% 1.8% 1.1% 1.2% 1.6% 0.15
BMS  46.1% 41.5% 46.8% 41.2% 51.6% Major bleeding 1.9% 1.0% 1.5% 2.4% 23%  0.001
DES 07% 06% 07% 05% 0.9% Stroke 0.2% 0.6% 0.2% 0.1% 0.2% 0.03
Unplanned CABG 0.7% 0.6% 0.9% 0.6% 0.6% 0.51

3! 6.3% 9.5% 80% 52% 44% 30-day outcomes (n) 9204 1195 2665 2926 2418
BMS 79% 63% 96% 87% 65% Death 1.8% 1.4% 2.0% 1.7% 2.0% 0.5
Myocardial infarction 2.2% 3.1% 1.8% 2.2% 2.5% 0.81

DES 44% 11.6% 6.6% 13% 0.3% L

Target vessel revascularisation 2.1% 2.5% 2.0% 2.2% 2.0% 0.49
6" 15.6% 28.8% 25.0% 12.0% 3.2% MACE 5.3% 6.5% 5.1% 1.9% 5.3% 0.31
BMS  12.3% 24.4% 19.8% 10.3% 4.4% Stent thrombosis 0.6% 0.3% 0.4% 0.8% 0.8% 0.01

12-month outcomes (n) 8885 1166 2631 2775 2313
DES  19.7% 33.0% 29.7% 14.3% 08% Death 38%  27%  40%  40%  40% 041
=121 53.4% 43.4% 44.6% 61.1% 58.5% Myocardial infarction 4.8% 5.1% 3.9% 4.9% 5.4% 0.17
BNG  TORT T GREEh SEERS S Target vessel revascularisation 6.8% 7.5% 6.5% 6.8% 8.2% 0.18
’ MACE 12.6% 13.3% 12.3% 12.7% 14.7% 0.09
DES 57.2% 54.7% 63.0% 73.8% 98.0% Stent thrombosis, > 30 days 1.0% 0.8% 0.9% 1.1% 1.1% 0.32
Stent thrombosis, total 1.8% 1.5% 1.3% 2.3% 2.2% 0.03

BMS = bare-metal stents. DES = drug-eluting stents.
*Each year is from 1 April to 31 March the following
year. t P for trend <0.01.
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CABG = coronary artery bypass graft. MACE = major adverse cardiac events (composite of death, myocardial
infarction and target vessel revascularisation). * Each year is from 1 April to 31 March the following year. .
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8 Independent predictors of
12-month major adverse cardiac

6 Estimates of freedom from major adverse cardiac events (MACE),* by year®

S - — 2004 2005 2006 2007
W o— events
Q
i Variable Odds ratio (95% Cl)
L8+ Drug-eluting stent 0.68 (0.56-0.81)*
§ ° Age (per year increase) 1.01 (1.00-1.02)*
fﬁ_) Glycoprotein llb/lllause  1.32(1.11-1.58)*
& - Diabetes mellitus 1.30 (1.10-1.54)*
g 10 200 300 200 Left anterior 1.34 (1.11-1.61)*

Days since procedure descending artery

Cerebrovascular 1.40 (1.08-1.82)"

* Composite of death, myocardial infarction and target vessel revascularisation. T Each year is from 1 April to disease

31 March the following year. P = 0.06. .

Peripheral arterial 1.48 (1.15-1.91)*

disease
7 Clinical outcomes at 12 months, by stent type and year* 1.53(1.29-1.81)*
2.26 (1.70-3.01)*

4.36 (3.01-6.33)*

Multivessel disease

Renal failure

Drug-eluting stents Bare-metal stents

Cardiogenic shock

2004 2005 2006 2007 pt 2004 2005 2006 2007 pt
Death  14% 37% 30% 30% 005 38% 40% 46% 43% 088 "P<001.7P=001. ¢
MI 56% 39% 45% 66% 050 44% 42% 46% 43% 076
TVR 7.0% 47% 49% 52% 010  69% 67% 67% 80% 085 therapy.* Given that the optimal duration
MACE  124% 10.3% 101% 123% 016 12.8% 124% 12.6% 142% 093 of clopidogrel therapy after DES is not

MI =myocardial infarction. TVR = target vessel revascularisation. MACE = major adverse cardiac events
(composite of death, Ml and TVR). * Each year is from 1 April to 31 March the following year. t For trend. .

stents were used in 30% of PCI procedures
as bail-out for complications, but, by 2000,
they were used in 89% of cases.! We have
shown that overall stent insertion rates were
close to 95%, although use of DES declined
to 32% in 2007-2008 (in line with the
Victorian Department of Human Services
recommendation for 30%—40% use).'°

Concerns over the safety of DES linked to
the risk of late stent thrombosis were first
raised in 2004.>> Although subsequent
meta-analyses and large observational stud-
ies have shown efficacy of DES without
major safety concerns, this controversy has
influenced clinical decisions, with many reg-
istries demonstrating lower use of DES dur-
ing 2007.22° Our data suggest that use of
DES was already decreasing before 2006,
when the first large study demonstrating
safety concerns was presented.® Patient
selection for DES in the MIG registry hospi-
tals remains focused on those at highest risk
of restenosis, who should be tolerant of dual
antiplatelet therapy. The rate of use of DES
in the long term remains uncertain, and will
be strongly influenced by the efficacy and
safety balance of newer-generation DES.

We have previously reported that in Vic-
torian public hospitals, DES have been used
predominantly in patients with risk factors
for restenosis (87.7% of PCls with DES had
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at least one criterion for high risk of resteno-
sis),* in accordance with current guidelines.
However, many patients deemed at high risk
of restenosis did not receive DES, and we
hypothesised at the time that greater use of
DES in these patients may improve clinical
outcomes by reducing restenosis. We have
also previously reported that patients who
received DES had similar mortality rates to
those who received BMS (propensity score-
adjusted OR, 0.82 [95% CI, 0.56-1.20]; P=
0.31) and significantly lower TVR rates
(propensity score-adjusted OR, 0.66 [95%
CI, 0.48-0.90]; P<0.01) at 12 months.*” In
the current study, despite increasing patient
risk profile and lesion complexity, highly
selective use of DES in 32% of PCI proce-
dures in 2007-2008 achieved comparable
low rates of adverse outcomes at 12 months
to those seen with higher use of DES (54%
of PCI) in 2004-2005. Furthermore, selec-
tive use of DES is likely to be a more cost-
effective strategy.?®

Dual antiplatelet therapy (aspirin and
clopidogrel) was almost universally pre-
scribed for at least 12 months after DES in
2007-2008, as per the recommendation of
the ACC/AHA guidelines (released in late
2007) for patients at low risk of bleeding. '’
We recently reported results showing the
clear benefits of longer dual antiplatelet
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established, the dramatic increase in the
proportion of patients prescribed =12
months of clopidogrel after DES in this
study may suggest a trend towards indefi-
nite use of dual antiplatelet therapy in clini-
cal practice.

Our study has some limitations. As not all
Victorian public hospitals were represented,
our findings may not reflect PCI practice in
non-participating hospitals. A registry has
inherent limitations and biases that may not
be completely adjusted for by modelling.
For example, the choice of stent was at the
discretion of the operator, and some of the
procedural and patient factors precluding
the use of DES may not have been captured.
Appraisal of low-frequency clinical events
such as late thrombosis is limited. The MIG
registry has now been linked to the National
Death Index to acquire longer-term (>12
months) mortality rates. Finally, the MIG
registry is procedure-based rather than
patient-based, so any patients who under-
went multiple PCls during the study period
were not accounted for. We are currently
performing patient-specific analysis to
assess specific cohorts, such as patients
returning on multiple occasions with in-
stent restenosis.

Interventional cardiology continues to
evolve in respect to selection of patients,
devices used, and adjunctive drug treat-
ment. Despite increasing risk profiles of
patients undergoing PCI, procedural success
has remained high and adverse outcomes
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remain low. These results were achieved
with more selective use of DES and longer
duration of dual antiplatelet therapy.
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