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Acute coronary syndrome care across
Australia and New Zealand: the
SNAPSHQOT ACS study

espite well developed guidelines

for managing acute coronary

syndrome (ACS),"® local reg-
istries in Australia and New Zealand
have demonstrated incomplete imple-
mentation of evidence-based recom-
mendations,” '’ with variations in care
appearing to correlate with differences
in clinical outcomes. Geographical
challenges, patient characteristics
(including cultural diversity), health
workforce and the health policy envi-
ronment are likely factors affecting the
optimal translation of this evidence
base into timely, effective and risk-
appropriate ACS care.'!?

Audits of hospitalisation for ACS
in New Zealand have been crucial in
defining treatment and resource gaps
in practice.”’® In Australia, registries
have included relatively few patients
from regional and remote centres.”
However, health service design and
workforce provision have been found
to be associated with variations in clin-
ical outcomes in Australia.* Hence,
gaining a binational perspective
from multiple health services of cur-
rent ACS management is an essen-
tial step in health services redesign.
The SNAPSHOT ACS study sought
to inform these efforts by document-
ing care and outcomes among patients
with suspected ACS through a com-
prehensive audit encompassing all
hospitals and jurisdictions in Australia
and New Zealand.

Methods

Study design and organisation

The SNAPSHOT ACS study was a pro-
spective audit of the care provided to
consecutive patients admitted with
suspected ACS during a 2-week period
in Australia and New Zealand. The
study was designed by a binational
academic network of clinicians and

Objectives: To characterise management of suspected acute coronary
syndrome (ACS) in Australia and New Zealand, and to assess the application of
recommended therapies according to published guidelines.

Design, setting and patients: All patients hospitalised with suspected or
confirmed ACS between 14 and 27 May 2012 were enrolled from participating
sites in Australia and New Zealand, which were identified through public records
and health networks. Descriptive and logistic regression analysis was performed.

Main outcome measures: Rates of guideline-recommended investigations and
therapies, and inhospital clinical events (death, new or recurrent myocardial
infarction [MI], stroke, cardiac arrest and worsening congestive heart failure).

Results: Of 478 sites that gained ethics approval to participate, 286 sites
provided data on 4398 patients with suspected or confirmed ACS. Patients’
mean age was 67 years (SD, 15 years), 40% were women, and the median Global
Registry of Acute Coronary Events (GRACE) risk score was 119 (interquartile
range, 96-144). Most patients (66%) presented to principal referral hospitals.
MI was diagnosed in 1436 patients (33%), unstable angina or likely ischaemic
chest painin 929 (21%), unlikely ischaemic chest pain in 1196 (27%), and 837
patients (19%) had other diagnoses not due to ACS. Of the patients with M,
1019 (719%) were treated with angiography, 610 (43%) with percutaneous
coronary intervention and 116 (8%) with coronary artery bypass grafting.
Invasive management was less likely with increasing patient risk (GRACE score
<100, 90.1% v 101-150, 81.3% v 151-200, 49.4% v > 200, 36.1%; P< 0.001).
The inhospital mortality rate was 4.5% and recurrent Ml rate was 5.1%. After
adjusting for patient risk and other variables, significant variations in care and
outcomes by hospital classification and jurisdiction were evident.

Conclusion: This first comprehensive combined Australia and New Zealand audit
of ACS care identified variations in the application of the ACS evidence base and
varying rates of inhospital clinical events. A focus on integrated clinical service
delivery may provide greater translation of evidence to practice and improve ACS

outcomes in Australia and New Zealand.

researchers, and managed by a steer-
ing committee with key stakeholder
representation. It was developed as a
collaborative quality improvement ini-
tiative between the Cardiac Society
of Australia and New Zealand, the
Heart Foundation of Australia, the
Australian Commission on Safety and
Quality in Health Care, the George
Institute for Global Health, and health
networks or state governments in New
South Wales, Queensland, Victoria,
South Australia and Western Australia
(Appendix 1; all appendices are online
at mja.com.au). The national organisa-
tions provided endorsement, in-kind
resources and seed funding for cen-
tral study management. State govern-
ments and health networks provided

study coordinators to engage facilities,
educate staff and assist with gaining
ethics committee approval and data
collection. The George Institute built
the online database and coordinated
data management.

All hospitals (public or private, met-
ropolitan or rural) receiving patients
with suspected ACS were identified
through public records and health
networks and approached about par-
ticipating. Although sites were given
training and support with data entry,
each hospital’s participation was dis-
cretionary and resourced locally.
Written study protocols were pro-
vided to all participating sites, and
state-based education forums were
held to standardise recruitment and
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data collection. Results were fed back
to each site, benchmarked against the
relevant state or territory and national
aggregate at the end of the audit.

In Australia, ethics approval for opt-
out consent was granted in all but two
sites in Victoria, where opt-in consent
was implemented. In New Zealand,
expedited review by the National
Multicentre Ethics Committee con-
cluded that this was an audit of health
service delivery, and a consent waiver
was applied. In Australia, a consent
waiver was applied to all inhospital
deaths among patients with suspected
ACS.

Patient eligibility and classification

Patients were eligible for inclusion if
they were admitted for suspected or
confirmed ACS between 14 and 27
May 2012 (inclusive). Consecutive first
admissions within the audit window
were included. Patients were tracked
for the duration of the acute care epi-
sode, including all transfers between
hospitals.

Patients were classified by primary
discharge diagnosis into the follow-
ing groups:

e ST-segment-elevation myocardial
infarction/left bundle branch block
(STEMI/LBBB): patients with ST-
segment elevation or LBBB on an
electrocardiogram (ECG) at any
time during the admission, with
elevation of cardiac biomark-
ers (except where the patient
died before biomarkers were
measured).

* Non-STEMI (NSTEMI): patients
with evidence of biomarker eleva-
tion, with or without ECG changes
consistent with ischaemia.

1 Definitions of inhospital events
Inhospital mortality: included any-cause mortality

e Unstable angina: recorded sepa-
rately but combined with “likely
ischaemic chest pain” for analysis.

* Likely ischaemic chest pain:
patients for whom the diag-
nosis remained uncertain in
the absence of definitive ECG
changes and/or biomarker eleva-
tion, but who received inhospital
coronary revascularisation with
either percutaneous coronary
intervention (PCI) or coronary
artery bypass grafting (CABG).

e Unlikely ischaemic chest pain:
extracted from the medical
record, reflecting local clinician
determination.

* Other diagnosis: patients for
whom a clear alternative primary
diagnosis emerged, or where evi-
dence of myonecrosis was consid-
ered secondary to another disease
process (eg, pulmonary embolus).

Patient risk, inhospital care and
events

Using a common case-record form
with standardised completion note,
data collection focused on patients’
presenting characteristics, including
clinical variables enabling calcula-
tion of the Global Registry of Acute
Coronary Events (GRACE) risk score,
as well as logistical details of patient
presentation and transfers between
hospitals.!> Care provided across all
institutions involved in acute care was
documented, focusing on therapies
recommended by published guidelines
and inhospital events. Each participat-
ing hospital was also asked to complete
a survey describing local resources,
including cardiac investigation and

New or recurrent myocardial infarction (Ml): recurrent chest pain lasting =30 minutes and =2 mm of ST-segment
elevation within 18 hours of presentation, the development of a new left bundle branch block pattern or new Q waves
or the following biomarker patterns: a rise in creatine kinase (CK) level to > 2xupper reference limit (URL) and >50%
above previous baseline level; or CK-MB >50% above prior level or troponin >20% above previous baseline level

New M| after percutaneous coronary intervention: a rise in CK, CK-MB or troponin level to >3xURL if not previously
elevated, or >50% and >20% rise above previous levels of CK-MB and troponin, respectively, if previously elevated

New M| after coronary artery bypass grafting: a rise in CK or CK-MB level to >10x and > 5x URL, respectively, if not
previously elevated, or a >50% rise above previous level if elevated, or a 10-fold elevation in troponin level

Major bleeding: an event requiring a blood transfusion or involving a fall in haemoglobin level of >4 g/dL

Stroke: a new neurological event involving single vascular territory, confirmed with neurological imaging

Cardiac arrest: sudden loss of cardiac function with loss of consciousness and spontaneous breathing

Worsening congestive heart failure: deterioration in Killip classification of one or more grades at any time during

hospitalisation

Major adverse cardiac event: the occurrence of any one of the above events *

management capabilities and work-
force characteristics.

Inhospital events were defined as
shown in Box 1. Reporting of clini-
cal events relied on local documenta-
tion using the standardised completion
note. Formal adjudication of events
was not possible, but monitoring of
2%-5% of all case-record forms for
data accuracy and quality was per-
formed during and in the weeks after
enrolment by coordinators across all
jurisdictions.

Statistical analysis

Patient demographic and clinical char-
acteristics, and rates of interhospi-
tal transfer, investigations, invasive
procedures, provision of guideline-
recommended therapies to patients
surviving to hospital discharge, and
inhospital events are presented as
standard descriptive statistics strati-
fied by discharge diagnosis, Australian
Institute of Health and Welfare hospi-
tal classification, and health jurisdic-
tion (Australian states or territories
and New Zealand).*® Due to small
sample sizes, the two tiers of medium
regional hospital classification were
combined, as were the other smaller
hospital classifications. Private hos-
pitals were considered as a separate
group. These criteria were also applied
to New Zealand hospitals. For stratifi-
cation by jurisdiction, the Australian
Capital Territory was combined with
NSW, and Tasmania with the Northern
Territory.

Dichotomous variables are reported
as numbers and percentages and com-
pared using the x? test. Continuous
variables are reported as medians and
interquartile ranges (IQRs) and com-
pared using the Kruskal-Wallis test.

Propensity score-adjusted estimates
of the influence of hospital classifica-
tion and health jurisdiction on provi-
sion of angiography, provision of four
or five guideline-recommended med-
ications at discharge, referral to car-
diac rehabilitation, and major adverse
cardiac events (MACE) were gener-
ated using logistic regression model-
ling, stratified by discharge diagnosis.
Assessment of angiography and MACE
used all patients, while evaluation
of rehabilitation referral and dis-
charge medications was confined to
patients with a discharge diagnosis
of ACS. Propensity scores using age,
sex, GRACE score, diagnostic group,



heart failure at presentation, renal
impairment, diabetes, hypertension,
nursing home residence, dementia or
cognitive impairment, private insur-
ance, and primary language other than
English were constructed for the like-
lihood of living in each jurisdiction
and presenting to a hospital of each
classification. Each model included
the hospital classifications and juris-
dictions as indicator variables, as well
as their respective propensity scores,
when reporting the jurisdiction or hos-
pital estimates. Interaction terms of
each jurisdiction and hospital classi-
fication were explored for significance,
but no interactions were found. Given
the observational and hypothesis-gen-
erating nature of these analyses, no
adjustment of significance levels was
undertaken.

Analyses were performed using
Stata 11.2 (StataCorp), and P <0.05
was considered statistically significant.

Results

Participating hospitals

Of 525 hospitals approached to partic-
ipate, 478 gained ethics approval, and
435 provided site survey data describ-
ing their local resources. Within the
2-week enrolment period, 286 hospi-
tals enrolled 4398 patients with sus-
pected or confirmed ACS. Hospitals
not enrolling patients were smaller

centres and did not treat patients
with suspected ACS during the audit
window.

Most patients (65.7%; 2891/4398)
presented to principal referral hospi-
tals or hospitals in major cities (7.7%;
337/4398), while 7.3% (319/4398) pre-
sented to private hospitals. In terms
of cardiac services available at the first
presenting hospital, 79.7% of patients
(3415/4283) presented where fibrino-
lysis could be administered, and 59.0%
(2528/4283) presented to hospitals
capable of providing primary PCIL.
Only 1.4% of patients (59/4283) pre-
sented to hospitals with no reperfu-
sion therapy for STEMI. A quarter of
patients (25.9%; 1138/4398) required
transfer to at least one other hospital.

The distribution of hospital types
by jurisdiction was comparable, except
for Victoria, where a selective hospi-
tal recruitment strategy operated and
there were fewer small regional hospi-
tals (Box 2). Patient characteristics by
health jurisdiction and hospital clas-
sification are presented in Appendix 2
and Appendix 3, respectively.

Patients with ACS

The risk profile of enrolled patients was
high, with a median GRACE risk score
of 119 (IQR, 96-144) across the entire
population, and 138 (IQR, 114-161)
among those with a discharge diag-
nosis of myocardial infarction (MI),
including STEMI and NSTEMI.

Of the 4398 patients, 252 (5.7%) were
Indigenous, Pacific Islander or Maori,
and 165 (3.8%) were Asian. A primary
language other than English was spo-
ken by 294 patients (6.7%). Patient
characteristics by discharge diagno-
sis are shown in Box 3. Among the 837
patients who were discharged with a
diagnosis other than ACS, 317 (37.9%)
had a troponin level above the local
upper reference limit.

Provision of ACS care

Among the 421 patients with a dis-
charge diagnosis of STEMI/LBBB, 106
(25.2%) received fibrinolytic therapy,
163 (38.7%) received primary PCI,
and 152 (36.1%) received no reperfu-
sion therapy. Of 1436 patients with
STEMI or NSTEMI, coronary angio-
graphy was performed in 1019 (71.0%),
PCI in 610 (42.5%), and CABG in 116
(8.1%). Reduced provision of invasive
management with increasing risk was
evident (GRACE score <100, 90.1%
v 101-150, 81.3% v 151-200, 49.4% v
>200, 36.1%; P<0.001).
Guideline-recommended investi-
gations and therapies were provided
less frequently to patients presenting
to non-principal referral hospitals,
regardless of patient transfers (Box
4). Similar heterogeneity in the pro-
vision of care was observed when the
results were stratified by jurisdiction
(Appendix 4). Variation in the timeli-
ness of care was also evident across

Research

2 Characteristics of hospitals enrolling patients with suspected or confirmed acute coronary syndrome (ACS), by health jurisdiction

Total NZ NSW/ACT Queensland Victoria WA SA NT/Tas P
No. of patients with suspected or
confirmed ACS 4398 1007 1140 695 726 354 362 N4
Estimated rate of admission for
suspected ACS (per 100 000/year) 420 588 380 398 336 381 553 397
No. of hospitals participating 435 39 130 121 46 53 39 6
No. of hospitals enrolling patients 286 35 91 61 41 21 32 5
Principal referral* 88(30.8%) 9(25.7%) 29 (31.9%) 17 (27.9%) 19 (46.3%) 5 (23.8%) 5(15.6%) 4 (80.0%) <0.001
Large, major cities* 19 (6.6%) 4 (11.4%) 7 (7.7%) 2 (3.3%) 2 (4.9%) 3 (14.3%) 1(3.1%) 0
Large, regional towns* 19 (6.6%) 3 (8.6%) 4 (4.4%) 2 (3.3%) 6 (14.6%) 3 (14.3%) 0 1(20.0%)
Medium, regional towns* 56 (19.6%) 8(229%) 20 (22.0%) 10 (16.4%) 7 (17.1%) 0 1 (34.4%) 0
Small, other* 81(28.3%) 11(314%) 29(319%) 20 (32.8%) 2 (4.9%) 6 (28.6%) 13 (40.6%) 0
Private* 23 (8.0%) 0 2 (2.2%) 10 (16.4%) 5 (12.2%) 4 (19.0%) 2 (6.3%) 0
Onsite cardiac intensive care*t 188 (65.7%) 29 (82.9%) 58 (63.7%) 43 (70.5%) 29 (70.7%) 13 (61.9%) N (34.4%) 5 (100%) 0.001
Onsite echocardiography service* 144 (503%) 24 (68.6%) 40 (44.0%) 28 (45.9%) 25 (61.0%) 1 (52.4%) 12 (37.5%) 4 (80.0%) 0.07
Onsite PCl service* 80 (28.0%) 10(28.6%) 22 (24.2%) 16 (26.2%) 16 (39.0%) 7 (33.3%) 7 (21.9%) 2 (40.0%) 0.61
Onsite cardiac surgical service* 53 (18.5%) 5 (14.3%) 15 (16.5%) 11 (18.0%) 10 (24.4%) 5(23.8%) 5 (15.6%) 2 (40.0%) 0.72

NZ = New Zealand. NSW = New South Wales. ACT = Australian Capital Territory. WA = Western Australia. SA = South Australia. NT = Northern Territory. Tas = Tasmania.
PCI = percutaneous coronary intervention. * Percentages use number of enrolling hospitals in each jurisdiction as the denominator. t Dedicated higher cardiac acuity area

such as intensive care, coronary care, high-dependency unit or integrated cardiac unit.

*
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3 Characteristics of patients, by clinical diagnosis at time of discharge

Unstable angina/ Unlikely
likely ischaemic ischaemic Other
Total STEMI/LBBB NSTEMI chest pain chest pain diagnosis* P
No. of patients 4398 421 1015 929 1196 837
Age in years, mean (SD) 66.5 (14.6) 65.6 (14.4) 7.2 (13.2) 68.1(12.9) 62.1(14.9) 65.8 (15.7) 0.001
Fermale 1771 (40.3%) 119 (28.3%) 376 (37.0%) 343 (36.9%) 567 (47.4%) 366 (43.7%)  <0.001
Median creatinine level, ymol/L
(25th—75th percentile) 84 (70-104) 89 (73-106) 89 (74-113) 86 (71-106) 78 (66—93) 85 (68-110) <0.001
Killip Class II-IV at presentation 599 (13.6%) 81 (19.2%) 206 (20.3%) 78 (8.4%) 69 (5.8%) 165 (19.7%)  <0.001
Presentation with cardiac arrest 78 (1.8%) 35 (8.3%) 12 (1.2%) 4 (0.4%) 3(0.3%) 24 (2.9%) <0.001
Median GRACE risk score (25th—75th
percentile) 19 (96-144) 140 (118-165) 137 (114-159) 115 (96-136) 101 (80-122) 120 (94-147) 0.001
Diabetes M5 (25.4%) 83 (19.7%) 314 (30.9%) 289 (31.1%) 217 (18.1%) 212 (25.3%) <0.001
Hypertension 2785 (63.3%) 229 (54.4%) 699 (68.9%) 677 (72.9%) 672 (56.2%) 508 (60.7%) <0.001
Dyslipidaemia 2391 (54.4%) 192 (45.6%) 588 (57.9%) 618 (66.5%) 578 (48.3%) 415 (49.6%)  <0.001
Current smoker 800 (18.2%) 130 (30.9%) 175 (17.2%) 134 (14.4%) 218 (18.2%) 143 (17.1%) <0.001
Prior myocardial infarction 1195 (27.2%) 75 (17.8%) 345 (34.0%) 335 (36.1%) 250 (20.9%) 190 (22.7%)  <0.001
Prior PCI 892 (20.3%) 48 (11.4%) 184 (18.1%) 308 (33.2%) 199 (16.6%) 153 (18.3%) <0.001
Prior CABG 466 (10.6%) 21 (5.0%) 135 (13.3%) 133 (14.3%) 88 (7.4%) 89 (10.6%) <0.001
Prior atrial fibrillation 667 (15.2%) 31 (7.4%) 174 (171%) 126 (13.6%) 144 (12.0%) 192 (229%)  <0.001
Known PAD 267 (6.1%) 22 (5.2%) 91 (9.0%) 67 (7.2%) 41 (3.4%) 46 (5.5%) <0.001
Prior TIA or CVA 454 (10.3%) 23 (5.5%) 144 (14.2%) 108 (11.6%) 93 (7.8%) 86 (10.3%) <0.001
Prior admission for major bleeding or
transfusion 107 (2.4%) 10 (2.4%) 26 (2.6%) 20 (2.2%) 25 (2.1%) 26 (3.1%) 0.63
Active cancer limiting life expectancy 106 (2.4%) 8 (1.9%) 27 (2.7%) 21 (2.3%) 26 (2.2%) 24 (2.9%) 0.76
Cognitive impairment or dementia 149 (3.4%) 11 (2.6%) 42 (41%) 27 (2.9%) 38 (3.2%) 31(3.7%) 0.46
Nursing home resident 116 (2.6%) 13 (3.1%) 33 (3.3%) 28 (3.0%) 12 (1.0%) 30 (3.6%) 0.001
STEMI/LBBB = ST-segment elevation myocardial infarction/left bundle branch block. NSTEMI = non-STEMI. GRACE = Global Registry of Acute Coronary Events.
PCl = percutaneous coronary intervention. CABG = coronary artery grafting. PAD = peripheral artery disease. TIA = transient ischaemic attack. CVA = cerebrovascular
accident. * Includes secondary myonecrosis. *

jurisdictions; this was most marked in
the median time to angiography and,
to alesser extent, in the overall length
of stay (Appendix 5).

Inhospital events

Among the patients diagnosed with
MI, the inhospital mortality rate was
4.5% (65/1436) and recurrent MI rate
was 5.1% (73/1436). Inhospital adverse
clinical events were highest among
patients with STEMI/LBBB (Box 5).
Inhospital mortality and recurrent
cardiac failure were frequent among
patients discharged with a diagnosis
thought not to be ACS. Box 6 shows
substantial heterogeneity in clinical
events between hospital classifications,
in all patients and in those discharged
with a diagnosis of ACS.

Adjusted analyses

The propensity-adjusted odds ratios
and confidence intervals describing
the likelihood of undergoing inpa-
tient angiography, receiving four or

five guideline-recommended medi-
cations at discharge, receiving refer-
ral to rehabilitation, and experiencing
inhospital MACE are shown in Box 7.
There was a consistently lower likeli-
hood of receiving guideline-recom-
mended medications among patients
originally presenting to non-princi-
pal referral hospitals. Patients in pri-
vate hospitals were significantly more
likely to undergo angiography, but not
necessarily to receive guideline-rec-
ommended medications or rehabilita-
tion referral. There was more variation
in the occurrence of inhospital MACE
at the health jurisdiction level than
between hospital types.

Discussion

Optimising patient outcomes after MI
through standardisation of care has
emerged as a major near-term goal
in the health agenda of Australia and
New Zealand."” Through the most rep-
resentative assessment of ACS health

service resources, clinical care provi-
sion and outcomes yet conducted in
Australasia, this study provides unique
insights into the challenges of pro-
viding timely and effective ACS care.
These include the complexity of patient
comorbidities, which brings the logis-
tical challenges of providing timely
invasive management to many patients
in regional, remote and outer metro-
politan centres into sharp focus.!?

Translating evidence into practice
requires a sophisticated understand-
ing of determinants of care provision
at the patient, clinical service and
health policy level. Variations in clin-
ical decision making, service avail-
ability and health policy represent
potential targets for improving trans-
lation of the ACS evidence base and
outcomes. An integrated approach to
health service design is paramount to
meeting the needs of our culturally
diverse and geographically dispersed
communities.

The efficient management of
patients presenting with suspected
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4 Provision of (A) investigations and revascularisation and (B) guideline-recommended therapies, among patients with a discharge diagnosis of
acute coronary syndrome, by enrolling hospital classification*
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ACS remains challenging. More sen-
sitive markers of myonecrosis, such as
high-sensitivity troponin assays, have
not simplified this.!® This is demon-
strated in our study by the substantial
proportion of patients with suspected
ACS who had elevated troponin lev-
els, but in whom further investiga-
tions confirmed a final diagnosis other
than ACS."? Nevertheless, our data
demonstrate high rates of inhospital
events among such patients, as has
been observed by others;??? yet the
current evidence informing their man-
agement is very limited.

Similarly, our data demonstrate
the substantial burden of clini-
cal complexity among ACS patients,
with relatively high prevalences of
comorbidities including prior major
bleeding events, cerebrovascular
disease, cognitive impairment and

concurrent malignancy.?® This com-
plexity underscores the everyday
challenges in applying the evidence
among patients with typical ACS
presentations. Reduced application
of evidence-based therapies among
patients with increased comorbidities
has been found in other studies.”**
Objective risk stratification that bal-
ances the benefits of evidence-based
therapies against the risks associated
with comorbidities may help narrow
the evidence—practice gap for ACS
patients with comorbidities.?®

Our study highlights the poten-
tial for variation in care attributa-
ble to jurisdictional and geographical
differences. The challenge of provid-
ing timely access to invasive manage-
ment, not only in rural areas but also
in the growing outer suburbs of cities,
is highlighted by the fact that 26% of

5 Inhospital clinical events, by principal diagnosis at time of

discharge*
30% -
" O Death
E 25% O New orrecurrent Ml
= O Worsening CHF
3 20% O MACE
g 15%
S 10%
@
0 o ]
O N\ O
N S EOY N g
@\\\’//Q’ $6«\0\6 &° 2 \C("\\Qb é\% &
PO & 1 L (&
) & @t < <\k
(\oo\ Q’b\ 6(’
YES *
O &
o7 ©
N

Discharge diagnosis

MI = myocardial infarction. CHF = congestive heart failure. MACE = major
adverse cardiac events. STEMI/LBBB = ST-segment elevation
myocardial infarction/left bundle branch block. NSTEMI = non-STEMI.
* All comparisons of outcomes between diagnostic categories are
significant (P < 0.001). n refers to number of patients. *

6 Inhospital clinical events among (A) all patients and (B) patients with a discharge diagnosis of acute coronary syndrome,

by enrolling hospital classification

A O Death (P = 0.07)
O Worsening CHF (P = 0.041)

O New or recurrent MI (P = 0.008) B

O Death (P =0.11)

[ New or recurrent MI (P = 0.008)

[ Worsening CHF (P = 0.09)

20% 20% -
O MACE (P = 0.038) O MACE (P = 0.006) . -
9]
0
& 15% ¢ 15% |-
8
2 0% 10% |
o
g
O 5% ’_‘_‘_‘ 5% |
o
0
» 3 3 X 3
<@ & S & & X
\\&39\\ . O&oﬂ\ R Q@ 5 "»‘9 Of@ o 099\ \e‘@i@@\ sSSP O o (K KD
é N o P, 3 7 Z NP © 2 4
S o e S5 W P EE S @ e \
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MI = myocardial infarction. CHF = congestive heart failure. MACE = major adverse cardiac events. *n refers to number of patients. *
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7 Adjusted odds ratios* for likelihood of (A) provision of angiography, (B) provision of four or five guideline-recommended
medications at discharge, (C) referral to cardiac rehabilitation, and (D) inhospital major adverse cardiac events, by hospital

classification and health jurisdiction
A

B 4-5 guideline-recommended

Angiography Odds ratio (95% Cl) - ELY Odds ratio (95% Cl)
discharge medications
Large, major cities —— 0.53 (0.40-0.71) ——t 0.75 (0.54-1.04)
Large, regional towns —e— 0.33(0.23-0.48) ——i 0.67 (0.47-0.96)
Principal referral Y 1.00 (0.91-1.09) Py 1.00 (0.89-1.12)
Medium, regional towns +—e— 0.39 (0.30-0.51) —— 0.55 (0.41-0.74)
Small, other —— 0.38 (0.26-0.55) —— 0.53 (0.35-0.81)
Private —— 1.97 (1.45-2.68) —— 0.80 (0.50-1.15)
State A - 1.04 (0.87-1.25) = 1.71 (1.36-2.15)
State B —— 1.18 (0.91-1.53) —e— 2.63 (1.91-3.63)
State C Y 0.87 (0.74-1.03) e 1.41 (1.17-1.73)
State D Y 1.00 (0.86-1.17) = 1.00 (0.83-1.20)
State E - 1.02 (0.85-1.22) Lot 1.18 (0.97-1.43)
State F —— 1.26 (0.81-1.97) ——i 1.57 (0.94-2.62)
State G —— 0.73 (0.54-0.98) —e 0.82 (0.57-1.19)
Ol.l I 1I o 123 OI.1 I 1I - 1IO
Less likely <«—————————————on—— More likely
© D

Any rehabilitation referral

Large, major cities ——t
Large, regional towns
Principal referral
Medium, regional towns
Small, other

Private

State A
State B
State C
State D
State E
State F
State G

Major adverse cardiac events

0.70 (0.51-0.97)
0.76 (0.53-1.09)
1.00 (0.90-1.12)
0.61(0.45-0.82)
0.73 (0.48-111)
0.67 (0.47-0.97)

1.47 (1.18-1.85)
0.84 (0.64-1.11)
1.01(0.84-1.22)
1.00 (0.83-1.20)
1.07 (0.88-1.30)

1.21 (0.74-1.98)
0.38 (0.25-0.56)

0 1

10 0.1

o 112 (0.76-1.66)
D, 1.24 (0.80-1.91)
> 1.00 (0.88-1.14)
—— 115 (0.82-1.63)
—— 1.67 (1.08-2.58)
—— 0.70 (0.41-1.20)
—— 124 (0.94-1.62)
—— 174 (1.24—2.43)
—— 1.21 (0.96-1.51)
—— 1.00 (0.79-1.26)
—— 2.05 (1.65-2.54)
— 1.72 (0.99-3.00)
—— 0.88 (0.54-1.45)
: S 10

*Principal referral hospitals and State D are the referent categories for hospital classification and health jurisdiction, respectively. Bars indicate
95% confidence intervals, which have been produced using the floating absolute risk method.'®

all ACS patients in our study required
transfer. Attempts to improve con-
sistency and quality of care, such as
through clinical guidelines and clin-
ical standards,'” need to consider the
significantissues of transfer and coor-
dination of care, particularly outside
metropolitan areas, if such initiatives
are to be effective and cost-effective.

In combination, these observa-
tions call for judicious and validated
approaches to the development and
implementation of clinical standards
and performance measures that take
these diagnostic and therapeutic com-
plexities into account.

The broad hospital recruitment
approach, consecutive patient enrol-
ment, and high inhospital event rates
in our study underscore the impor-
tance of representative patient inclu-
sion when evaluating practice and
outcomes.?” For the effective inte-
gration of clinical guidelines, clinical
standards and performance measures
into everyday care, the real challenge is
to develop mechanisms to acquire and
feed back such data on a routine and
sustainable basis.”® The SNAPSHOT
ACS study was the culmination of sig-
nificant efforts to engage with national
agencies and professional bodies,

*

while implementation depended on
the jurisdictional health networks.
However, the study also required
local hospital commitment to data
collection and entry, an enormous
unresourced effort that is difficult to
quantify but attests to the dedication
of health care providers to the qual-
ity of ACS care and outcomes. Future
attempts to understand the lingering
evidence—practice gaps will need to
consider such resourcing issues care-
fully. Nevertheless, this study is unique
in its ability to gain insights into the
provision of care across multiple lev-
els of decision making. Effectively



delivering these insights to key deci-
sionmakers at clinical, health service
and health policy levels to enable the
design and implementation of fully
integrated approaches to ACS care
remains the “translational” promise
of this initiative.
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