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ABSTRACT

Objective To ascertain the use of secondary prevention
medications and cardiac rehabilitation after an acute
coronary syndrome (ACS) and the impact on 2-year
outcomes.

Methods CONCORDANCE (Cooperative National
Registry of Acute Coronary care, Guideline Adherence
and Clinical Events) is a prospective, observational
registry of 41 Australian hospitals. A representative
sample of 6859 patients with an ACS and 6 months'’
follow-up on 31 May 2016 were included. The main
outcome measure was use of =75% of indicated
medications (=4/5 (or =3/4 if contraindicated) of
angiotensin-converting enzyme (ACE) inhibitor/
angiotensin receptor blocker, beta-blocker, lipid-
lowering therapy, aspirin and other antiplatelet).
Major adverse cardiovascular events (MACE) included
myocardial infarction, stroke or cardiovascular death.
Results The mean age was 65+13 years, 29%

were women, and the mean Global Registry of Acute
Coronary Events (GRACE) score was 106+30. At
discharge, 92% were on aspirin, 93% lipid-lowering
therapy, 78% beta-blocker, 74% ACE/angiotensin
receptor blocker and 73% a second antiplatelet; 89%
were taking =75% of medications at discharge, 78%
at 6 months and 66% at 2 years. At 6 months, 38%
attended cardiac rehabilitation, 58% received dietary
advice and 32% of smokers reported quitting. Among
1896 patients followed to 2 years, death/MACE was
less frequent among patients on =75% vs <75% of
medications (8.3% vs 13.9%; adjusted OR 0.75, 95
% C1 0.56 t0 0.99), and was less frequent in patients
who attended versus who did not attend cardiac
rehabilitation (4.6% vs 13.4%; adjusted OR 0.44,
95% (1 0.31 10 0.62).

Conclusions Use of secondary prevention therapies
diminishes over time following an ACS. Patients receiving
secondary prevention had decreased rates of death and
MACE at 2 years.

INTRODUCTION

Patients with an acute coronary syndrome (ACS)
have an adjusted 5-year risk of subsequent
ischaemic events approximately 20% higher in
absolute terms than persons without coronary
heart disease.' Secondary prevention treatments,
including behavioural advice (diet, exercise and
smoking cessation) and cardioprotective medica-
tions (aspirin or other antiplatelet, beta-blockers,
statins, angiotensin-converting enzyme (ACE)
inhibitors or angiotensin II receptor blockers), are

What is already known about this subject?

» Gaps exist between evidence-based
recommendations and use of secondary
prevention medications after an acute coronary
syndrome (ACS).

What does this study add?

» At discharge, 89% of patients with ACS were
taking =75% of indicated medications, but this
fell to 78% at 6 months and 66% at 2 years.

» Death/myocardial infarction/stroke was
significantly less frequent among patients on
>75% vs <75% of medications after 2 years of
follow-up.

How might this impact on clinical practice?

» This study highlights the rapidly declining use of
secondary prevention medications after an ACS
in Australia.

» This issue should be addressed urgently in
Australia in order to improve patient outcomes.

effective in reducing the risk of repeat ischaemic
events in ACS.”™ In addition, large systematic
reviews find that participation in programmes
that address multiple components of secondary
prevention lowers all-cause mortality (relative
risk 0.87, 95% CI 0.63 to 0.87) at 12 months and
beyond, and reduces the risk of hospital admis-
sions (relative risk 0.69, 95% CI 0.51 to 0.93) to
12 months.’

Several studies have demonstrated large gaps
between evidence-based recommendations and
the use of medications for secondary preven-
tion after an ACS.”” The Australian Cooperative
National Registry of Acute Coronary care, Guide-
line Adherence and Clinical Events (CONCOR-
DANCE) registry is an investigator-initiated,
prospective, observational study that describes
the management and outcomes of patients with
an ACS in Australian hospitals.'’ In the present
analysis, we describe the receipt of cardiovascular
prevention care, including medications before
hospitalisation, at discharge from hospital after
the index event, at 6 months and at 2 years. We
also explore the relationship between (1) atten-
dance at cardiac rehabilitation in the 6 months
after the index event, and (2) use of cardiovas-
cular prevention treatments at discharge to 6
months and major adverse cardiovascular events
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(MACE), revascularisation, and all-cause or cardiovascular
death at 2 years.

METHODS

The CONCORDANCE registry is an ongoing clinician-led,
prospective, observational study being conducted at 41 hospitals
in Australia.’® The registry has been designed within a compar-
ative effectiveness research framework to collect and report
data from hospitals located in geographically diverse regions
of Australia that are representative of regional and metropol-
itan acute care facilities, with a range of clinical and treatment
characteristics, procedural services and hospital systems.'
Continuous real-time reporting on the clinical characteristics,
management and outcomes of patients with ACS is provided to
clinicians, hospital administrators and sponsors/interested stake-
holders, and if required to the government.

A purposive sampling strategy was adopted to include hospitals
serving indigenous patients, hospitals in metropolitan, rural and
remote locations, and hospitals with or without cardiac catheterisa-
tion or percutaneous coronary intervention capabilities. Hospitals
that had demonstrated the ability to implement quality initiatives
were also identified and invited to participate. To obtain a repre-
sentative sample of the ACS population, a pragmatic approach
to sampling was adopted, with the first 10 consecutive patients
admitted with an ACS at the beginning of each month included. An
opt-out consent process and consent waiver for patients who died
or were too ill to consent also minimised bias."’

Participants

Participants needed to meet clearly defined inclusion criteria.
Patients (>18 years) were eligible if they presented to hospital
with symptoms consistent with acute cardiac ischaemia lasting
for >10 min occurring within 24 hours of presentation and
had one of the following: electrocardiographic changes (tran-
sient ST-segment elevation of 0.5 mm in =2 contiguous leads;
ST-segment depression of 0.5 mm in =2 contiguous leads;
new T-wave inversion of 1 mm in =2 contiguous leads; new
Q waves (one-third the height of R-wave or >0.04 s); new
R-wave > S-wave in lead V1 (posterior myocardial infarction);
or new left bundle branch block); elevated cardiac biomarkers
(increase in troponin T or I above the upper limit of normal;
creatine kinase MB fraction 2X the upper limit of normal or
total creatine kinase above the upper limit of normal); history of
coronary artery disease; new documentation of coronary artery
disease; or two features of high-risk ACS (blood pressure <90
mm Hg and heart rate >100 beats/min); left ventricular ejec-
tion fraction <40%; known diabetes; and documented chronic
kidney disease (estimated glomerular filtration rate <60 mL/
min). Documented coronary artery disease was defined as one
of the following: history of myocardial infarction, angina,
congestive cardiac failure due to ischaemia or resuscitated
sudden cardiac death; history of or new positive stress test
with or without imaging; previous or new cardiac catheterisa-
tion documenting coronary artery disease; or previous or new
percutaneous coronary intervention or coronary artery bypass
graft surgery.

Patients with an ACS precipitated by a non-cardiovascular
condition such as anaemia or by trauma were excluded. For the
current analyses, we restricted the study population to patients
discharged alive with a definite diagnosis of ACS who were
followed to 6 months and to 2 years.

Data collection

An electronic clinical record form was used to enter data into a
web-based database. The data captured included patient demo-
graphics, presenting characteristics, medical history, in-hospital
management and clinical outcomes at 6 months and 2 years, and
were collected during patient interview and by review of medical
records. During follow-up, data were collected on vital status,
medication compliance, participation in cardiac rehabilitation
programmes and cardiovascular disease risk reduction interven-
tions.

Data management, security and registry governance

Data are managed by The George Institute for Global Health.
At start-up, patients (or their relatives) were required to provide
written informed consent. An opt-out consent process and a
consent waiver for patients who died or were too ill to provide
consent was subsequently approved.'’

The registry is directed by a nationally representative Steering
Committee comprising representatives from the participating
centres and other members with expertise in clinical registries,
bench research and public health.

Study outcomes
The first study outcome was the rate of receipt of cardiovascular
prevention care, including medications before the index event,
during hospitalisation, at discharge, and at 6 months and at 2
years (for the subsets with data available). We summarised cardi-
ovascular prevention treatments as the proportion on =75% of
indicated medications. This could be four or five of five medi-
cations, or three or four of four medications (if five were not
indicated):

1. Aspirin for all.

2. Lipid-lowering therapy for all.

3. Antiplatelet for all patients with ST-segment elevation myo-
cardial infarction (STEMI) or non-STEMI (NSTEMI) or un-
dergoing percutaneous coronary intervention. For patients
with unstable angina, a second antiplatelet is generally in-
dicated if the patient is aged >60 years, has had a previous
myocardial infarction or undergone coronary artery bypass
graft surgery, has multivessel coronary artery disease, previ-
ous stroke or transient ischaemic attack or peripheral vascu-
lar disease, or has chronic kidney disease. A second antiplate-
let is not indicated for patients on a vitamin K antagonist or
non-vitamin K oral anticoagulant unless the patient is not
on aspirin.

4. Beta-blocker for all patients unless they have heart block or
unstable angina and their left ventricular function is normal.

5. ACE inhibitor or angiotensin receptor blocker for all patients
unless they are allergic to the medication or have unstable
angina and their left ventricular function is normal.

The secondary outcome was to explore the relationship between
use of cardiovascular prevention treatments at discharge to 6
months (defined as reporting taking =75% of indicated medi-
cations at discharge and 6 months) and attendance at cardiac
rehabilitation (defined as reporting attendance during the 6
months postindex event) with occurrence of (1) MACE, defined
as a composite of myocardial infarction, stroke or cardiovascular
death; (2) all-cause or cardiovascular mortality; and (3) any read-
missions for heart disease and/or major bleeding events.

Statistical analyses

For the first outcome, we restricted the cohort to patients who
had a confirmed discharge diagnosis of ACS, were discharged
from hospital and had completed 6 months of follow-up as of 31
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Presumptive diagnosis of ACS,
n=10670

Confirmed diagnosis of ACS,
n=9318

Discharged alive,
n=8940

Complete 6-month follow-up

data, n=6859

Eligible for 2-year follow-up,
n=3376

Complete 2-year follow-up

data, n=1896

Figure 1  Patient flow chart. ACS, acute coronary syndrome.

May 2016. Data were >98% complete for all baseline variables;
missing data were coded as the median value.

We conducted descriptive analyses and compared subgroups
stratified by age, sex and ACS type (STEMI, NSTEMI or unstable
angina). Continuous variables are reported as mean and SD and
were tested using t-test. Categorical variables are reported as
frequencies and percentages and were tested using the x* test.
For the second outcome, we restricted the cohort to those who
were followed for =2 years after their cardiovascular event.

We used multivariable logistic generalised estimating equa-
tions analysis with exchangeable working correlation matrix to
account for the clustering effect of hospital to examine whether
use of =75% of secondary prevention medications at 6 months
was associated with the occurrence of MACE, revascularisation,
and all-cause or cardiovascular mortality at 2 years. We adjusted
for individual factors known to be associated with MACE and
hospital-level characteristics (age, sex, revascularisation (percu-
taneous coronary intervention/coronary artery bypass graft),
previous cardiovascular disease (medical history of myocardial
infarction, stroke and peripheral artery disease) and Global
Registry of Acute Coronary Events risk score)."’

RESULTS

A total of 10 670 individuals were enrolled in CONCORDANCE
with a presumptive diagnosis of ACS between February 2009 and
May 2016: 6859 patients had a final diagnosis of ACS (STEMI
in 2078 (30.3%), NSTEMI in 3324 (48.5%) and unstable angina
in 1457 (21.2%)), and were discharged and followed up at 6
months (figure 1). Follow-up to 2 years was complete in 1896
(56.2%) of 3376 eligible patients. The baseline characteristics of
the patients, overall and according to final diagnosis, receipt of
all indicated secondary prevention therapies, and cardiac reha-
bilitation attendance, are detailed in table 1.

Excluded, n=1352
- Non-ACS diagnosis, n=1337
- Missing diagnosis, n=15

Excluded, n=378
- Died in hospital, n=336
- Missing discharge status, n=42

Excluded, n=2081
- No indication of follow-up, n=2081

Excluded, n=3483
- Group of patients followed up at
1 year instead of 2 years, n=3483

Excluded, n=1480
- Not followed up, n=1480

Secondary prevention treatments

Forty-two per cent of patients were on aspirin before arrival at
hospital. The percentage on aspirin rose to 96% during hospi-
talisation and 92% at discharge (table 2). The rate of aspirin use
decreased to 80% at 6 months after discharge and to 71% at 2
years (figure 2A). Similar patterns were observed for the other
cardioprotective medications.

Before hospitalisation, 49% of patients were taking <40%
of indicated cardioprotective medications; this figure fell to
1% during hospitalisation and increased to 21% at 2 years
(figure 2A). The patterns were similar when the cohort was
restricted to patients with STEMI or NSTEMI (and excluding
patients with unstable angina) (figure 2B).

At discharge, 4438 (65%) of patients were referred to cardiac
rehabilitation. At 6 months, 2607 (38%) reported cardiac reha-
bilitation attendance, 8% reported receiving dietary advice and
32% of smokers had quit.

Clinical outcomes

Among the 1896 patients with 2-year follow-up data, 110
(5.8%) had died, 115 (6.1%) had experienced MACE and 438
(23%) had been hospitalised (table 3). After adjustment, receipt
of =75% of indicated cardioprotective medications in the first 6
months was associated with lower odds of death and MACE and
no significant difference in rehospitalisation at 2 years. Similarly,
cardiac rehabilitation attendance in the first 6 months was asso-
ciated with lower rates of death and MACE and no significant
difference in hospitalisation (table 3).

DISCUSSION

With overwhelming evidence on the effectiveness of secondary
prevention therapies after ACS, it is reassuring and perhaps
not surprising that many patients in hospital and at discharge
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Figure 2 Use of evidence-based cardiac medications before, during and after hospitalisation for the index event in (A) overall ACS population and
(B) patients with ST-segment elevation or non-ST-segment elevation myocardial infarction, who were alive at 2 years and had follow-up data. (A)
*6595 patients followed up and alive at 6 months. 11786 patients followed up and alive at 2 years. (B) *5170 patients followed up and alive at 6
months. 11387 patients followed up and alive at 2 years. ACS, acute coronary syndrome; AP, antiplatelet; ARB, angiotensin receptor blocker.

are prescribed these treatments. However, these contemporary
Australian observational data demonstrate a substantial decline
in use of cardioprotective medications after the index ACS.
Whereas at discharge over 90% of patients were on =75% of
indicated medications and fewer than 3% were on <40% of
medications, by 6 months the proportion on <40% of medica-
tions had risen to 12% and at 2 years to 22%. This study also
demonstrated a low rate of cardiac rehabilitation attendance
(approximately one-third) and low rates of smoking cessation
(approximately one-third of current smokers). However, the
analysis based on 2-year follow-up data indicates that receipt

of secondary prevention medications and attendance at cardiac
rehabilitation in the first 6 months are both associated with
lower rates of death and MACE at 2 years. Consequently, these
‘real-world’ data support the benefits of secondary prevention
recommendations post-ACS.

The patterns of medication use after discharge from hospital for
an ACS in the present study are consistent with reports from other
world regions, in that adherence to secondary prevention declines
over time.">"* This decline is particularly notable in studies from
lower income countries.® However, rates of use of secondary
prevention treatments in this Australian study appear substantially
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lower than those reported in countries of a similar economic level
and development. The rates of use of secondary prevention drugs
in our study are substantially lower than those in contempora-
neous surveys from European Action on Secondary and Primary
Prevention by Intervention to Reduce Events (EUROASPIRE) 11
and IIL." For example, 94% of patients in EUROASPIRE II and
95% in EUROASPIRE III were on aspirin 6 months after the index
event, compared with 80% in CONCORDANCE. Similarly, rates
of statin use were 89% in EUROASPIRE II and III, but 83% at 6
months and 74% at 2 years in CONCORDANCE. Similar patterns
were observed for use of ACE/angiotensin receptor blocker and
beta-blockers."® Rates of smoking cessation in the Australian cohort
were also substantially lower, with 45% in EUROASPIRE 1II and
47% in EUROASPIRE 1II of smokers reporting cessation compared
with 329% in CONCORDANCE. The reduction in use of a second
antiplatelet at 2 years may also reflect adherence to guidelines on
the use of dual antiplatelet therapy beyond 1 year, which should
be based on the patient’s individual thrombotic versus bleeding
risks.'

The lower rates of use of secondary prevention therapies
post-ACS in Australian patients and the observation that one in
five patients is rehospitalised within 2 years signify an urgent need
to readdress this issue. Strengthening ACS care beyond hospital
discharge through encouraging patient attendance at cardiac reha-
bilitation,® ¢ providing alternative models to improve access to
cardiac rehabilitation'” (eg, tele-health or other innovative models
of care)," " supporting primary healthcare physicians with elec-
tronic decision support or quality improvement systems,”' and
empowering patients in self-management may help to address the
relative poverty of post-ACS prevention care in Australia.

Whereas clinical trials are best equipped to examine the efficacy
of medical treatments and interventions, it is reassuring that in this
observational real-world registry we were also able to demonstrate
that use of secondary prevention therapy at discharge and atten-
dance at cardiac rehabilitation were both associated with lower
rates of mortality and MACE. These findings further support
the existing clinical trial evidence that cardiovascular prevention
therapy is beneficial.

Limitations

The study is observational and involves selected hospitals that
volunteered to participate in the CONCORDANCE registry, with
little direct incentive. Hospitals and health services that engage in
such programmes may be more likely to have an interest in quality
improvement and therefore have higher levels of care. Hence,
whereas the levels of prevention care reported here are not repre-
sentative of Australia, they are more likely to overestimate rather
than underestimate prevention care. The loss to follow-up rates
in this study were likely due to research units being poorly staffed
to complete follow-up; however, it is more likely that the patients
with complete follow-up are more engaged with their healthcare
and likely to have higher rates of treatment. Patients who do not
tolerate secondary prevention medications may be sicker and at
higher risk of a major cardiac event than those who do; conse-
quently, the benefit associated with use of >75% of medications
may exaggerate the actual clinical benefit. Finally, the exploratory
analysis of the association of prevention treatments and cardiac
rehabilitation was done in the subset of patients with follow-up
to 2 years.

CONCLUSIONS
With approximately one in three patients with myocardial
infarction in Australian hospitals presenting for their second
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or subsequent time, these observational findings—that use of
prevention therapy declines rapidly over time and appears to be
worse than in other economically developed countries—make a
strong argument for urgently readdressing this issue in Australia.
Improving the continued use of cardiovascular prevention in the
months and years after a patient’s index event is likely to lead to
direct and rapid improvements in clinical outcomes.
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