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Abstract

Background: P2Y12 inhibitor therapy is recommended for 12 months in patients hos-

pitalised for acute myocardial infarction (AMI) unless the bleeding risk is high.

Aims: To describe real-world use of P2Y12 inhibitor therapy following AMI hospitalisation.

Methods: We used population-level linked hospital data to identify all patients dis-

charged from a public hospital with a primary diagnosis of AMI between July 2011 and

June 2013 in New South Wales and Victoria, Australia. We used dispensing claims to

examine dispensing of a P2Y12 inhibitor (clopidogrel, prasugrel or ticagrelor) within

30 days of discharge and multilevel models to identify predictors of post-discharge dis-

pensing and persistence of therapy to 1 year.

Results: We identified 31 848 patients hospitalised for AMI, of whom 56.8% were dis-

pensed a P2Y12 inhibitor within 30 days of discharge. The proportion of patients with post-

discharge dispensing varied between hospitals (interquartile range: 25.0–56.5%), and sig-

nificant between-hospital variation remained after adjusting for patient characteristics.

Patient factors associated with the lowest likelihood of post-discharge dispensing were: hav-

ing undergone coronary artery bypass grafting (odds ratio (OR): 0.17; 95% confidence

intervals (CI): 0.15–0.20); having oral anticoagulants dispensed 180 days before or 30 days

after discharge (OR: 0.39, 95% CI: 0.35–0.44); major bleeding (OR: 0.68, 95% CI: 0.61–

0.76); or being aged ≥85 years (OR: 0.68, 95% CI: 0.62–0.75). A total of 26.8% of patients

who were dispensed a P2Y12 inhibitor post-discharge discontinued therapy within 1 year.

Conclusion: Post-hospitalisation use of P2Y12 inhibitor therapy in AMI patients is low

and varies substantially by hospital of discharge. Our findings suggest strategies

addressing both health system (hospital and physician) and patient factors are needed

to close this evidence-practice gap.

Introduction

The evidence supporting treating patients who have

experienced an acute myocardial infarction (AMI) with

dual antiplatelet therapy is unequivocal, greatly reducing

the risk of recurrent cardiovascular events, such as sub-

sequent myocardial infarction (MI), stroke and stent

thrombosis.1–6 Class I clinical guidelines recommend

dual antiplatelet therapy with a P2Y12 inhibitor

(clopidogrel, ticagrelor, prasugrel) and aspirin for

12 months following hospital discharge,7 unless con-

traindicated such as by the excess risk of major
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bleeding.5 Current Australian guidelines recommend
clopidogrel or ticagrelor as first-line treatment for all
patients with acute coronary syndrome (ACS), regardless
of coronary revascularisation; prasugrel is indicated only
for patients receiving a percutaneous coronary interven-
tion (PCI).3,4,7

Despite the evidence, prescribing of P2Y12 inhibitor
therapy is consistently underutilised, with approximately
63–70% of ACS patients in Australia and New Zealand
being prescribed P2Y12 inhibitors at hospital discharge,

8,9

with slightly higher proportions in Europe
(68–76%)10–13 and in the USA (79–81%).14,15 However,
few studies have investigated use of P2Y12 inhibitors in
the community setting, generally finding a lower propor-
tion of patients having dispensed the medicines follow-
ing hospital discharge (52–73%).16,17 Primary adherence
among AMI patients to prescribed medicines is known to
be low,18 with approximately half of patients prescribed
antiplatelet therapy filling their prescription within
30 days of discharge.19 As such, it is possible that the
evidence-practice gap in use of P2Y12 inhibitor therapy
in the community setting is underestimated, with lower
use in Australia than the current evidence might suggest.

We investigated the real-world use of P2Y12 inhibitors
in AMI patients following hospital discharge, using a
novel population-level linkage of Australian hospital and
pharmaceutical data for residents of Australia’s two most
populous states: New South Wales (NSW) and Victoria.
Our aims were: to describe dispensing of a P2Y12 inhibi-
tor within 30 days of discharge, quantify variation
between hospitals in post-discharge dispensing, identify
patient and hospital predictors of post-discharge dispens-
ing and identify predictors of discontinuation of therapy
within 1 year.

Methods

Setting

Australia has a universal healthcare system entitling all
citizens and permanent residents to a range of subsidised
healthcare services, publicly funded through a combina-
tion of federal, state and local level governments.20,21

The hospital sector includes a mixture of public and pri-
vate hospital facilities,21 with public primarily funded
and managed by the states and territories, and private
hospitals primarily funded through health insurance
funds and patient out-of-pocket payments.

Subsidised access to prescription medicines is funded
by the Australian Government through the Pharmaceu-
tical Benefits Scheme (PBS), which reimburses commu-
nity pharmacies and private hospitals for dispensing of
PBS-listed medicines.22 A subsidised PBS claim occurs

when the price of the medicine is above a PBS co-
payment threshold (e.g. $34.20 in 2011), with lower
thresholds (e.g. $5.60 in 2011) for concessional benefi-
ciaries (patients eligible for government entitlements,
such as people ≥65 years and low-income earners).

Data sources

This analysis used linked admitted patient, mortality,
pharmaceutical dispensing and Medicare claims data
from the National Data Linkage Demonstration Project
(NDLDP).23 The NDLDP contains population-level linked
data from July 2010 to June 2015 for residents of NSW
and Victoria, Australia’s two most populous states com-
prising over half the nation’s population.

Admitted patient data were from the National Hospital
Morbidity Database, containing records for all separa-
tions (discharges, transfers and deaths) in public hospi-
tals. Fact of death was from the National Death Index.
Pharmaceutical data were from the PBS, containing
claims for subsidised dispensing of PBS-listed medi-
cines.22 Medicare data were from the Medicare Benefits
Scheme (MBS) containing claims for MBS subsidised
clinical, diagnostic and procedural services provided out-
of-hospital as well as in-hospital services to private (but
not public) patients within public and private hospitals.24

Ethical approval for linkage of the NDLDP was given
by the Australian Institute of Health and Welfare
(AIHW) Human Research Ethics Committee, in which a
waiver of informed consent was granted. Data linkage of
the NDLDP was undertaken by the AIHW.25 Oversight
of the NDLDP, including approval of project outputs, is
by a Steering Committee comprising representatives
from Australian Government Department of Health,
AIHW, NSW Ministry of Health and Department of
Health and Human Services Victoria.

Study population

We included all patients discharged from a NSW or Vic-
torian public hospital between July 2011 and June 2013,
with a primary diagnosis of AMI (ICD-10-AM code I21.
x),26 who were 18 years or older and alive at discharge.
We followed up patients from the last recorded admis-
sion in a public hospital (‘index admission’). Changes to
the type of care within a hospital (e.g. from acute to sub-
acute care) and transfers between hospitals were treated
as a single hospital admission.

We excluded patients if they were not a resident of
NSW or Victoria, had a Department of Veteran’s Affairs
funding status on admission, or if they had inconsistent
data indicating potential linkage errors.
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Medicines of interest

P2Y12 inhibitors of interest were clopidogrel, prasugrel or
ticagrelor (Supporting Information Table S1). While dual
antiplatelet therapy of a P2Y12 inhibitor with aspirin is
best-practice treatment for patients with AMI, the avail-
ability of aspirin as an over-the-counter medicine means
it is under-ascertained in the PBS data. Given mon-
otherapy with clopidogrel is only recommended if aspi-
rin is contraindicated or not tolerated,7 and recent
Australian findings show that as most patients with ACS
on a P2Y12 inhibitor are as dual therapy with aspirin,8

we have assumed dispensing of a P2Y12 inhibitor to be
reflective of dual therapy. The cost of all P2Y12 inhibitors
was above the PBS co-payment threshold during the
period of analysis and so captured in the PBS data; some
forms of clopidogrel dropped below the co-payment
threshold in August 2013 (Table S1).

Baseline characteristics

We assessed patient demographic and clinical character-
istics at the time of discharge, including age, sex, year,
type of MI, as ST-elevation myocardial infarction
(STEMI) or non-ST-elevation myocardial infarction
(NSTEMI),27 as well as revascularisation. We also identi-
fied hospitalisation for AMI or revascularisation in the
year prior to admission. We identified patient morbidities
from hospital diagnosis codes in the year prior to admis-
sion and/or during the index admission (history of major
bleeding, atrial fibrillation (AF), ischaemic stroke, heart
failure, diabetes and chronic kidney disease). We identi-
fied patients with prior exposure to a P2Y12 inhibitor at
baseline if there was at least one dispensing record in the
180 days prior to admission. We also identified patients
with baseline exposure to other medicines, including
angiotensin-converting-enzyme (ACE) inhibitors, angio-
tensin II receptor blockers (ARB), beta-blockers, statins
and oral anticoagulants (OAC) if there was at least one
dispensing record for the medicine in the 180 days prior
to admission or 30 days following discharge, to capture
medicine exposure more proximal to the AMI event.
Codes for identifying patient characteristics are included
in Table S2.
We categorised hospital of discharge by state and hos-

pital type: ‘principal referral’ (very high-volume public
facilities with a broad range of specialised service units,
24-h emergency department and intensive care unit);
‘large public acute’ (large-volume facilities with fewer
specialised services, but still likely contain a coronary
care unit); and all ‘other public’ facilities, including
small- and medium-volume facilities and hospitals in
regional and remote areas. Hospital type was determined

according to peer group classification, which groups sim-
ilar facilities based on shared characteristics28 (Table S3).

Outcomes of interest and statistical analysis

Dispensing of P2Y12 inhibitor within 30 days of
discharge

We identified dispensing of a P2Y12 inhibitor within
30 days of discharge (including the day of discharge),
according to patient characteristics and hospital of
discharge.
We explored predictors of dispensing of P2Y12 inhibi-

tors within 30 days of discharge using multilevel logistic
regression, with patients nested within their hospital of
discharge. Patient-level factors include year, demo-
graphics, morbidities and exposure to other medicines.
Hospital-level factors include state and type of hospital of
discharge. We quantified residual between-hospital vari-
ation, after adjusting for patient and hospital factors
using a median odds ratio (MOR). The MOR can be
interpreted as the median increase in odds of post-
discharge dispensing if you were to compare all possible
pairwise combinations of hospitals, that is, if a patient
were to change from their hospital to one where a
higher proportion of patients had a post-discharge
dispensing.29

Persistence of P2Y12 inhibitor therapy

Among patients who were dispensed a P2Y12 inhibitor
within 30 days, we determined persistence
(i.e. continued use of P2Y12 inhibitor without a break in
therapy) to 1 year from first dispensing. We assumed
each dispensing lasted for 30 days; the validity of this
assumption was confirmed by examining the median
time between dispensing within individuals (range
28–30 days between drugs). We considered patients to
have a break in therapy if they had a period ≥60 days
without exposure to a P2Y12 inhibitor, even if they
restarted within the year.
As the cost of some forms of clopidogrel dropped

below the PBS co-payment threshold in August 2013
(Table S1), we restricted the persistence analysis to
patients with their index admission between July 2011
and June 2012, to allow for complete capture or medi-
cines dispensed.
We explored predictors of time to first break in ther-

apy within 1 year using multilevel Cox proportional haz-
ards models, with follow-up time censored at first break
in therapy, death or end of follow up (whichever came
first). These models were adjusted for patient- and
hospital-level factors, with patients nested within their
hospital of discharge. We quantified residual between-
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hospital variation using a median hazard ratio30 and time
to discontinuation using Kaplan–Meier curves.

All analyses were performed in SAS 9.3 (SAS Institute
Inc., Cary, NC, USA), and figures produced in StataSE
14.2 (StataCorp LP, College Station, TX, USA).

Results

Baseline characteristics

We identified 36 242 patients discharged from a NSW or
Victorian public hospital between July 2011 and June
2013 with a primary diagnosis of AMI; we excluded
4394, leaving 31 848 patients for analysis (Fig. 1), dis-
charged from 292 hospitals. The median age was
68 years (interquartile range (IQR): 57–79%), with
40.1% of patients aged <65 years (Table 1). Among
these patients, 65.9% were male, 28.8% were admitted
for a STEMI and 38.4% underwent PCI during their
admission. A small proportion of patients had a prior
admission for AMI (11.6%), a prior PCI or CABG
(4.6%), or had a dispensing record for a P2Y12 inhibitor
in the 180 days prior to admission (12.0%). The majority
(84.8%) of patients were discharged from large hospitals
with specialised cardiac or coronary care units (principal
referral, large public acute). Almost all (96.5%) patients
were from hospitals in major city or inner regional areas
(data not shown).

2,700,293 discharged patients 
July 2011 – June 2013 

36,242 patients with AMI
One or more admissions with primary 

diagnosis of AMI (ICD-10-AM codes I21.X)

31,848 patients for analysis
17,908 in NSW, 13,940 in Victoria

Did not meet inclusion criteria
135 not aged 18 or over

2,890 died on or before discharge
109 with missing/irregular data

655 not resident of NSW or Victoria
605 hospitalised as a DVA patient

Figure 1 Selection of patient cohort from patients discharged with

acute myocardial infarction.

Table 1 Patient demographic and clinical characteristics

No. patients % of n

Study cohort (n) 31 848 100.0

Age on discharge (years)

18–64 12 978 40.8

65–74 7465 23.4

75–84 7255 22.8

≥85 4150 13.0

Sex

Female 10 857 34.1

Male 20 991 65.9

Revascularisation

PCI only 12 231 38.4

CABG (with/without PCI) 2419 7.6

No revascularisation 17 198 54.0

Type of MI

STEMI 9183 28.8

NSTEMI 21 874 68.7

Unspecified 791 2.5

Patient morbidities†
Prior AMI 3704 11.6

Prior PCI or CABG 1456 4.6

Major bleeding 2533 8.0

Atrial fibrillation 5054 15.9

Ischaemic stroke 484 1.5

Heart failure 5135 16.1

Diabetes 6463 20.3

Chronic kidney disease 4091 12.9

Medicine exposure (180 days prior, 30 days

after admission)‡
Prior P2Y12 inhibitors 3821 12.0

ACE inhibitors/ARB 16 125 50.6

Beta-blockers 14 567 45.7

Statins 24 682 77.5

Oral anticoagulants 2740 8.6

Time of index admission

2011 (July–December only) 8272 26.0

2012 15 983 50.2

2013 (January–June only) 7593 23.8

Hospital type

Principal referral 14 915 46.8

Large public acute 12 098 38.0

Other public 4835 15.2

State

New South Wales 17 908 56.2

Victoria 13 940 43.8

†Any hospital diagnosis in year prior to admission and/or index admis-
sion. For prior AMI and prior PCI or CABG, any diagnosis or procedure
in the year prior to index admission.
‡Any dispensing in the 180 days prior to admission or 30 days following
discharge; For prior P2Y12 inhibitors, within 180 days prior to admis-
sion only.
ACE, angiotensin-converting enzyme; AMI, acute myocardial infarction;
ARB, angiotensin II receptor blockers; CABG, coronary artery bypass
grafting; MI, myocardial infarction; NSTEMI, non-ST-elevation myocardial
infarction; PCI, percutaneous coronary intervention; STEMI, ST-elevation
myocardial infarction.
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Post-discharge dispensing of P2Y12 inhibitors

In total, 56.8% of patients were dispensed a P2Y12 inhib-
itor within 30 days of discharge (Fig. 2). This proportion

of patients was highest in patients who had received a

PCI (87.0%), had a prior PCI or CABG (74.7%), were

under 65 years of age (64.4%) or male (60.1%). Post-

Figure 2 Dispensing of P2Y12 inhibitor within 30 days of discharge among patients with AMI. †Any hospital diagnosis in year prior to admission

and/or index admission. For prior acute myocardial infarction (AMI) and prior percutaneous coronary intervention (PCI) or coronary artery bypass

grafting (CABG), any diagnosis or procedure in the year prior to index admission. Referent category is no prior diagnosis/procedure for each condition.

‡Any dispensing between 180 days prior to admission and 30 days following discharge; For prior P2Y12 inhibitors, within 180 days prior to admission

only. Referent category is no prior dispensing for each medicine. ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blockers; CI, confi-

dence intervals; NSTEMI, non-ST-elevation myocardial infarction; OR, odds ratio; STEMI, ST-elevation myocardial infarction.
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discharge dispensing was lowest in patients who received
a CABG during their admission (13.9%); had a diagnosis
of AF (37.2%), ischaemic stroke (41.7%), heart failure
(41.0%), major bleeding (44.0%) and chronic kidney
disease (44.2%) or had baseline exposure to OAC in the
180 days prior to or 30 days following index admission
(36.0%). Patients discharged from principal referral or
large public acute hospitals had higher post-discharge
dispensing (59.1% and 58.4%) than patients discharged
from other facilities (45.9%).

The proportion of patients with post-discharge dis-
pensing varied between hospitals (n = 292; Fig. 3), with
a median 43% of discharged patients dispensed a P2Y12

inhibitor within 30 days of discharge (IQR: 25–56.5%).
We found a higher proportion of post-discharge dispens-
ing, and less variation between hospitals, among princi-
pal referral hospitals (median: 58.8%; IQR: 54.8–63.2%;
range: 45.1–72.1%) and large public acute facilities
(median: 55.4%; IQR: 46.6–62.8%; range: 28.5–73.1%)
than among the other public hospitals (median: 38%;
IQR: 21.9–50%; range 0–100%). The vast majority
(95%) of the latter facilities had fewer than 50 patients
discharged for AMI each year.

Predictors of post-discharge dispensing

The strongest predictor of dispensing a P2Y12 inhibitor
within 30 days of discharge (Fig. 2) was receipt of PCI
(odds ratio (OR): 9.31; 95% confidence intervals (CI):
8.63–10.0), pre-hospital use of P2Y12 inhibitors (OR:
3.90; 95% CI: 3.54–4.30), as well as medicine exposure
(in the 180 days prior to or 30 days following index

admission) to statins (OR: 4.15; 95% CI: 3.86–4.46),
beta-blockers (OR: 1.55; 95% CI: 1.45–1.66) or ACE
inhibitors/angiotensin II receptor blockers (ARB) (OR:
1.38; 95% CI: 1.29–1.48). Patients with the lowest odds
of post-discharge dispensing were those who received a
CABG (OR: 0.17; 95% CI: 0.15–0.20) or had exposure to
OAC at baseline (OR: 0.39; 95% CI: 0.35–0.44). We
observed significant between-hospital variation in post-
discharge dispensing (σ2 = 0.088; standard error = 0.018)
in these models adjusted for patient characteristics, such
that similar patients discharged from any two different
hospitals would have a median 33% difference in their
odds of dispensing a P2Y12 inhibitor post-discharge
(MOR: 1.33).

Persistence of P2Y12 inhibitor therapy over
1 year

Of the 8801 patients discharged between July 2011 and
June 2012 who were dispensed a P2Y12 inhibitor ther-
apy within 30 days of discharge, 8282 were still alive 1
year after dispensing. Almost three-quarters (72.6%) of
these patients remained on therapy without a break. Of
the patients who died during the 1-year follow up, most
(82.7%) were on treatment until death.

Significant predictors of discontinuation included
receipt of CABG in the index admission (hazard ratio
(HR): 1.66; 95% CI:1.29–2.12), ischaemic stroke (HR:
1.51; 95% CI: 1.09–2.11) and baseline exposure to OAC
in the 180 days prior to or 30 days following index
admission (HR: 1.49; 95% CI: 1.24–1.78; Figs 4,S2,
Table S4). Patients less likely to discontinue therapy

Figure 3 Proportion of acute myocardial infarction patients at each hospital who dispensed a P2Y12 inhibitor within 30 days of discharge, stratified by

hospital type and sorted by volume of patients within the study period.
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were those who received a PCI (HR: 0.66; 95% CI: 0.60–
0.73) or had pre-hospitalisation dispensing of P2Y12

inhibitors (HR: 0.67; 95% CI: 0.57–0.78).

Discussion

We found substantive evidence practice gaps in the use
of P2Y12 inhibitor therapy among patients discharged
with AMI, with a little over half being dispensed a P2Y12

inhibitor within 30 days of discharge, and over one-
quarter of these patients discontinuing therapy within
1 year. While the strongest clinical predictors of post-
discharge dispensing and persistence of therapy were
consistent with indications from clinical guidelines
(receipt of PCI, younger age, risk of bleeding), significant
between-hospital variation in post-discharge dispensing
persisted after adjusting for these clinical characteristics –
suggesting that both patient and health-system factors
play an important role in contributing to this evidence-
practice gap.
Our findings show real-world use of P2Y12 inhibitor

therapy following MI is lower than previously reported
in Australia, with the proportion of patients dispensing

the medicine post-discharge (56.8%) substantially lower
than the proportion reported to receive a prescription in
the Australian CONCORDANCE registry (74.9%),8 even
among patients receiving a PCI (87.0 vs 96.6%). While
CONCORDANCE recruited patients from larger and
select hospitals, not one of the principal referral or large
public acute hospitals had post-discharge dispensing
comparable to the level of prescription reported in CON-
CORDANCE. This discrepancy likely reflects poor pri-
mary adherence in patients with AMI.18,19 We also
observed variation in post-discharge dispensing within
all types of hospital facilities. While this variation is
adjusted for patient clinical characteristics, it likely
reflects both variation in hospital prescription practices
and patient adherence following discharge. These results
highlight the important role of hospitals in instigating
follow-up therapy, for example through effective imple-
mentation of evidence-guided care, or enhanced care
transitions pathways, such as early outpatient follow-up
consultations.31

Predictors of post-discharge dispensing were largely
consistent with prior studies,8,16,17,32 including higher
use among patients who received a PCI (reflective of the

Figure 4 Time from first dispensing of P2Y12 inhibitor (within 30 days of discharge among patients with acute myocardial infarction (AMI)) to first

break in therapy (60 days from prior dispensing), stratified by age, revascularisation, patient morbidities and history of medicine exposure. CABG, coro-

nary artery bypass grafting; OAC, oral anticoagulants; PCI, percutaneous coronary intervention.
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risk of stent thrombosis33), males, younger age and prior
use of beta-blockers or statins. The post-discharge dis-
pensing among patients with prior dispensing of P2Y12

inhibitor may indicate patients’ existing treatments. The
post-discharge dispensing among patients who received
a CABG, with a history of major bleeding, AF or use of
OAC, was also consistent with prior studies, reflecting
possible contraindications due to risk of bleeding.16 The
low post-discharge dispensing among patients with a his-
tory of stroke or heart failure has been less consistently
reported,16,32 but high-risk cardiac patients have been
found paradoxically to be less likely to receive a range of
evidence-based therapy.34–38 The second Euro Heart
Survey on ACS patients found the most common reason
for non-prescription of antiplatelet therapy was a per-
ceived lack of indication,10 and patients with cardiac
comorbidities are often excluded from clinical trials. Fur-
ther real-world evidence among this population may
help encourage adherence to current guidelines for
treatment.

The recommended duration of P2Y12 inhibitor treat-
ment following MI is 12 months, and the proportion of
patients who discontinued therapy in the present study
(26.8%) was similar to those in other observational
studies,13,16 but higher than observed in clinical trials of
these therapies (e.g. 17.2%),4 where they were closer to
discontinuation observed at 30 (22–24%)39 and
36 months (21–32%).40 Consistent with prior evidence,
we found a lower proportion of patients who discon-
tinued therapy among patients who received a
PCI16,17,32 and a higher proportion among patients who
received a CABG or had a history of AF, stroke or OAC
use, reflecting risks of stent thrombosis and bleeding
complications respectively. Other factors influencing dis-
continuation of therapy are less well understood. The
lower proportion of patients discontinuing therapy
among those with a prior dispensing of P2Y12 inhibitor,
or use of ACE inhibitors/ARBs and beta-blockers, may
indicate patients’ propensity for engagement with
preventive care.

Strengths and limitations

The present study used linked administrative data, the
limitations of which are well known.22 Our dataset did
not include information from private hospitals, which in
Australia account for 15% of overnight acute separations
for AMI;21 however, our estimates of post-discharge dis-
pensing for patients transferred from public to private

facilities remain valid as medicines dispensed within the
private setting are captured in the PBS data. The data
also did not include dispensing records for medicines
priced under the PBS co-payment threshold,22 limiting
capture of clopidogrel in later years, thus restricting the
period of analysis.

The key strength of our study is the population-level
coverage, with linked admission and pharmaceutical dis-
pensing data for over half the Australian population. The
availability of such data in Australia is unprecedented,
with our study cohort comprising more than twice the
number of patients with AMI than the largest compara-
ble Australian study.8 Continued development of this
population-level data asset, and inclusion of more con-
temporary data, can overcome these limitations and pro-
vide an invaluable asset for evaluation of real-world
medicine use.

Conclusion

We found P2Y12 inhibitor therapy is underutilised in
patients discharged with AMI in Australia, with only a
little over half of patients receiving guideline-concordant
care. This is lower than previously reported prescription
at hospital discharge, suggesting a need to improve the
real-world utilisation of this best-practice care. Signifi-
cant between-hospital remained after adjusting for
patient-level factors, indicating both health system (hos-
pital and physician) and patient factors play an impor-
tant role in closing this evidence-practice gap.
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