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ABSTRACT

INTRODUCTION: Prior New Zealand studies suggest that only approximately two-thirds of pa-
tients who present with an acute coronary syndrome (ACS) are maintained on a statin/aspirin
post-discharge. This could be due to sub-optimal initiation or poor longer-term adherence.

AIM: To identify the pattern of statin/aspirin maintenance following ACS from initial prescrip-
tion to 3 years post-discharge.

METHODS: All New Zealand Acute Coronary Syndrome Quality Improvement (ANZACS-QI)
registry data for consecutive New Zealand residents (2007-2011), who were hospitalised
with ACS, were anonymously linked to national datasets to derive a medication posses-
sion ratio (MPR) to assess medication maintenance. An MPR = 0.8 is considered adequate
maintenance.

RESULTS: Of the 1846 patients discharged alive, 95% were prescribed a statin at discharge
and 92% were dispensed a statin within 3 months, but only 75% had a MPR = 0.8 in the first
year, and 67% in year 3. In the same cohort, 98% were prescribed aspirin and 88% were
dispensed aspirin within the 3 months of discharge. In the first year, 72% had an aspirin

MPR = 0.8 and 71% maintained this in year 3. Fifty-nine percent were maintained on both
aspirin and a statin in the third year, but 20% were maintained on neither. Regression analysis
identified the independent predictors of inadequate maintenance in the third year as age

< 45 years, no prior statin, and Maori and Pacific ethnicity.

CONCLUSION: Longer-term maintenance of evidenced-based secondary prevention medica-
tions after ACS is suboptimal despite high levels of initial prescribing and dispensing. Under-
standing the barriers to longer-term maintenance is required to improve patient outcomes.

KEYWORDS: Acute coronary syndromes; secondary prevention; statin; aspirin

rehospitalisation and mortality.® A previous NZ
national analysis reported that only two-thirds of
patients who present with an ACS are adequately
maintained on a statin in the three years post-
discharge.” However, it is not known whether
this is due to sub-optimal initiation at the time
of hospital discharge or poor longer-term main-
tenance. Furthermore, there is no published data
in NZ on adherence to aspirin after ACS.

Introduction

Over 15,000 patients are admitted to New
Zealand (NZ) hospitals with an acute coronary
syndrome (ACS) every year.' There is robust evi-
dence to support early initiation and long-term
use of antiplatelet and statin medications to im-
prove outcomes in patients after ACS,*”* and poor
adherence is associated with increased risk of
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In NZ, the All New Zealand Acute Coronary
Syndrome Quality Improvement (ANZACS-

QI) registry captures data, including discharge
prescriptions, on ACS patients. By anonymously
linking ANZACS-QI registry data to national
routine datasets, both initial medication dispens-
ing and subsequent maintenance, can be tracked.®

The aim of this study was to better under-
stand the relative importance of sub-optimal
medication initiation versus poor longer-term
maintenance after ACS. This will help inform
quality improvement initiatives to improve
secondary prevention medication management.
The ANZACS-QI cohort was linked to national
datasets to track the use of statins and aspirin
following an ACS event, from initial prescribing
and dispensing at the time of hospital discharge
to subsequent maintenance up to three years
post-discharge.

Methods

Cohort and data collection

The study cohort was identified from the
ANZACS-QI registry. The registry is a web-based
electronic database that captures a mandatory
dataset that includes patient demographics,
admission ACS risk stratification, cardiovascular
risk factors, investigations and management,
inpatient outcomes and medications prescribed
at discharge. Details regarding data collection
have previously been reported.®® The registry is
subject to monthly auditing to ensure capture of
> 95% of all patients admitted to coronary care
units (CCUs), and an annual audit to check the
accuracy of data entry.

For this study, at least three years of post-
discharge follow-up time was required. This

was available only for Middlemore and Waikato
Hospital patients. The study cohort therefore
comprised consecutive New Zealand residents
aged 35-84 years who presented to those hospi-
tals with a confirmed diagnosis of myocardial
infarction (MI) or unstable angina from 4 August
2007 to 5 July 2011. Only the first admission for
each patient in the time period was used. MI was
defined according to the contemporary universal
definition.!”! Patients were excluded if they died

WHAT GAP THIS FILLS

What is already known: Prior New Zealand studies suggest that only
approximately two-thirds of patients who present with an acute
coronary syndrome (ACS) are maintained on a statin/aspirin post-
discharge. This could be due to sub-optimal initiation or poor
longer-term adherence.

What this study adds: Longer-term maintenance of evidenced-based
secondary prevention medications after ACS is suboptimal de-
spite high levels of initial prescribing and dispensing.

within 90 days of discharge or spent less than

90 days out of hospital over the follow-up period.
Medication dispensing data, hospitalisation and
mortality data required for assessment of medi-
cation maintenance were obtained by individual
linkage to routine national datasets, as previously
described.’? An encrypted version of the National
Health Index Number (NHI), a unique identi-
fier assigned to everyone who uses health and
disability support services (> 98% of the popula-
tion),"” was used to anonymously link in-hospital
ANZACS-QI patient records to the national
datasets. The encryption and linkage methodol-
ogy has previously been described.?

Data and definitions

Data collected in the ANZACS-QI registry has
been previously described in detail.** Variables
used for this study included age, sex, ethnicity,
prior statin use, diabetes, smoking status, history
of cardiovascular disease (CVD), coronary inter-
vention (coronary artery bypass grafting (CABG)
or percutaneous coronary intervention (PCI) and
a global measure of ACS risk (the Global Registry
of ACS (GRACE) score).”® Sociodemographic
variables and residency status were derived

from the linked national dataset. For patients in
whom more than one ethnic group was recorded,
ethnicity was prioritised, in accordance with
health sector protocols, in the following order:
indigenous Maori, Pacific, Indian, and NZEO/
other.”® Socioeconomic deprivation was assessed
by the NZDep06 score, a census-based small

area 10-point index of deprivation based on the
person’s domicile.”” Prior statin use was obtained
from the national pharmaceutical claims dataset
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and was defined as having a statin dispensed dur-
ing the 90-day period before index admission.

Main outcome measure

Statin and aspirin use over a 3-year follow-up
period was assessed by calculating a medication
possession ratio (MPR).** The MPR is the number
of days the drug was assumed to be in a patient’s
possession (based on dispensed drugs) divided
by the number of days spent out of hospital from

Table 1. Acute coronary syndrome cohort description

Cohort spread (total population) N = 1846
Mean = s.d. 63.0 + 11.8
Median (IQR) 63 (54-72)
Male 1258 (68.1)
Female 588 (31.9)

European/other 1279 (69.3)
Maori 234 (12.7)
Pacific 177 (9.6)
Indian 156 (8.5)

Least deprived (1-3) 407 (22.0)
Intermediate (4-7) 568 (30.8)
Most deprived (8-10) 868 (47.0)
Missing 3(0.2)
Hospitabn ()
Middlemore 1087 (58.9)
Waikato 759 (41.1)
History of CVD 724 (39.2)
History of CHF 155 (8.4)
Smokers* 339/1087 (31.2)
Diabetes* 287/1087 (26.4)

CABG 248 (13.4)
PCI 874 (47.4)
Medical management 724 (39.2)
Granger Grace score (inpatient risk = 3%) 617 (33.4)

*

Data only available for Middlemore Hospital. Data are n (%).

s.d. (standard deviation); IQR (interquartile range); NZDep (New Zealand Deprivation);
CVD (cardiovascular disease); CHF (chronic heart failure); CABG (coronary artery bypass
grafting); PCI (percutaneous coronary intervention).

)

the date of hospital discharge through to the

end of the follow-up period or the date of death,
whichever came first. The possession of medica-
tions during 80% or more of follow-up time (i.e.
MPR 2 0.8) was used to classify those adequately
maintained on medications, as reported in other
studies.® We also considered MPR = 0, indicating
no dispensing at all.

Ethics

Linkage of the ANZACS-QI and national data-
sets has been approved by the National Multi
Region Ethics Committee (MEC/07/19/EXP).

Statistical analysis

A Chi-square test or Fisher’s exact test was used
where appropriate to examine the association
between categorical variables. Logistic regression
modelling was used to assess the variables associ-
ated with the maintenance of statin and aspirin
medication (MPR 2 0.8) in the third year. Vari-
ables entered into the model were age, gender,
ethnicity, NZ Deprivation, hospitals, prior use
of statin/aspirin, type of ACS, current smoker,
diabetes, history of CVD, coronary procedure
and Granger Grace score with a MPR > 0.8 for
statin and aspirin, respectively. The adjusted odds
ratios are reported.

Statistical analysis was performed using SAS
statistical software (SAS version 9.4; Cary, NC,
USA).

Results

Cohort

Between 4 August 2007 and 5 July 2012, there
were 1846 patients aged 35-84 years who sur-
vived at least 30 days post-discharge and had at
least 3 years of follow up in the national datasets,
and were admitted to Middlemore and Waikato
Hospital CCUs. There were 1784 patients alive
in the second year and 1723 in the third year
(Table 1).

The mean age of patients was 63.0 years, with
68% male, 69% European/Other, 13% Maori, 10%
Pacific and 9% Indian. Fifty-nine percent of the
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cohort was from the Middlemore region and 41%
from the Waikato region.

Statin prescribing and dispensing

Ninety-five percent of the 1846 patients were
prescribed a statin at discharge, and 92% were
dispensed a statin within three months (Fig. 1).
Statin prescribing at discharge was high across
all ethnic groups (94-97%, P = 0.2687). Statin
prescribing was slightly higher in men (96%)
than women (92%) (P < 0.001). In those under
65 years of age, statin prescribing was 97%, while
in those over the age of 65 years, it was 93%

(P =0.001) (Fig. 2). There were no differences in
the prescribing of statins at discharge according
to NZDep(06) classification (95%) (P = 0.843)
(Table 2).

Overall, only 75% of patients had a MPR > 0.8

in the first year, and this was maintained in only
67% of survivors in year 3. In year 3, 33% had an
ideal MPR of 1, and 1 in 10 patients had no statin
dispensed.

In the third year, the independent predictors of
sub-optimal dispensing, by multi-variable logis-
tic regression, were age < 45 years (P < 0.001), no
prior use of statins (P < 0.001), medical manage-
ment of coronary artery disease (P = 0.041), and
Pacific (P < 0.001) and Maori (P = 0.012) ethnic-
ity (Table 3).

Aspirin prescribing and dispensing

Of the 1846 patients, 98% were prescribed aspirin
and 88% had this dispensed within 3 months of
discharge. Aspirin prescribing was similar among
all ethnic groups (97-98%). Aspirin prescribing
was similar regardless of age or gender. In the first
year, 72.1% had a MPR > 0.8, and 70.6% main-
tained this in year 3 (Appendix 1). In the third
year, 1 in 10 patients were dispensed no aspirin.

In the third year, the independent predictors for
inadequate maintenance were the same as for
statins; age < 45 years (P < 0.001), no prior use
of aspirin (P < 0.001), medical management of
coronary artery disease (P = 0.028) and Pacific
(P < 0.001) and Maori (P = 0.002) ethnicity
(Appendix 2).

Comparison of aspirin and
statin maintenance

In the third year post-discharge, 59% of patients
were dispensed aspirin and statin consistently;
19% received either aspirin or statin, but 21%
were not maintained on either (Table 4).

Discussion

Following an ACS admission, secondary preven-
tion is key to reducing further ischaemic events
following the index event. These events are
common and in New Zealand, there is a one year
case fatality of 21% following an ACS admission.'
As such, understanding secondary prevention
practice and barriers to optimal care across the
health continuum is essential to improve out-
comes. In this study, we report high use of statins

Figure 1. Initial statin and aspirin prescription at discharge after acute coronary

syndrome (ACS), early dispensing and longer-term maintenance
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and aspirin, in over 90% of patients, at discharge
post-ACS. Despite this, adequate maintenance
of either medication was seen in only approxi-
mately three-quarters of patients in the first year
post-discharge, and two-thirds in the third year.
By the third year, only sixty percent were main-
tained on both a statin and aspirin, with one in
five being maintained on neither medication.

The gap between the initial prescribing and
dispensing of aspirin (98 vs 88%, respectively) was

Figure 2. Distribution of medication possession ratios (MPR) for aspirin and statin
in the third year post-discharge after an acute coronary syndrome (ACS). An
MPR = 0 indicates that no medication was dispensed in that year and MPR = 1
means that the patient was dispensed medication sufficient to cover all the days
the patient was alive and not hospitalised during this period. All MPRs between
0 and 1 indicate that some medication was dispensed but insufficient to cover all

days
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larger than that for statin (95 vs 92%, respec-
tively). In NZ, aspirin, but not statin medication,
is available over the counter without a prescrip-
tion, which may account for this small difference.
Despite this, it is cheaper for patients to obtain
aspirin on prescription and it is routine practice

to prescribe low-dose aspirin alongside other
medications, so it is not surprising to find that the
maintenance levels of aspirin and statin in the first
and third years post-discharge are comparable.

The lower maintenance rates for statins in our co-
hort are similar to that found in a prior analysis
using a NZ national ACS cohort. In a 2007 cohort
studied by Grey et al., the reported statin MPRs
were > 0.8 in the first and third year post-ACS
admission in 69% and 66% of patients, respec-
tively."”® In a similar national cohort that included
patients discharged after ACS, as well as those
with angina, 59% of patients had a statin MPR

at 1 year that was > 0.8." That study provided

a valuable insight into the possible reasons for
patients not being maintained on a statin. In
particular, it was reported that of the ~40% of
patients with a MPR < 0.8, one-quarter was not
dispensed any lipid-lowering drugs, one-quarter
received alternative lipid-lowering drugs, one-
quarter stopped statins, and the remaining one-
quarter were intermittent statin users. Prior large
observational studies have reported ~10% intol-
erance due to the statin-specific side-effects of
myalgia and myopathy,?*? and real or perceived
intolerance to statins may explain these findings,
so it is very unlikely that 30% of patients do not
receive statins due to intolerance. This is sup-
ported by the finding in our study that 20% of
patients were not adequately maintained on aspi-
rin or a statin by year three. Aspirin intolerance
is quite uncommon and we are not aware of any
pathophysiological reason why aspirin and statin
intolerance should coexist. As such, we believe it
is highly unlikely that 20% of patients were intol-
erant to both aspirin and statins. Further support
for this conclusion comes from our finding that
in year 3, only 10% of patients were dispensed no
statin (similar for aspirin), whereas 20% received
some statin, but less than the MPR cut-off of 0.8.
It is unlikely that by the third year many of those
patients receiving intermittent statin or aspirin
are truly intolerant, as intolerance is very likely to
have been diagnosed in the first two years. These
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further supported by the lower maintenance in
particular groups, in particular younger patients
and Maori and Pacific patients, in whom there is
no known higher risk of statin intolerance.'

observations suggest that patient and practice
factors other than medication intolerance are
probably important for at least half of those not
maintained on medication. This conclusion is

Table 2. Initial statin prescription at discharge post-ACS, early dispensing and longer-term maintenance

Prescribed
statin at

Dispensed statin

Statin Number and percentages with
within 3 months

n (%)

Overall 1754/1846 (95.0) 1693/1846 (91.7) 1387/1846 (75.1) 1235/1784 (69.2) 1162/1723 (67.4)
Age (years)
<45 120/124 (96.8) 114/124 (91.9) 80/124 (64.5) 63/124 (50.8) 60/122 (49.2)
45- < 65 821/848 (96.8) 783/848 (92.3) 615/848 (72.5) 571/838 (68.1) 541/827 (65.4)
65-< 85 813/874 (93.0) 796/874 (91.1) 692/874 (79.2) 601/822 (73.1) 561/774 (72.5)
P-value 0.001 0.636 < 0.001 < 0.001 < 0.001
Gender
Male 1212/1258 (96.3) 1170/1258 (93.0) 943/1258 (75.0) 863/1219 (70.8) 814/1182 (68.9)
Female 542/588 (92.2) 523/588 (88.9) 444/588 (75.5) 372/565 (65.8) 348/541 (64.3)
P-value < 0.001 0.003 0.799 0.035 0.062
Ethnicity
T e, 1207/1279 (94.4) 1168/1279 (91.3) 992/1279 (77.6) 886/1234 (71.8) 832/1185 (70.2)
Maori Pacific 225/234 (96.2) 220/234 (94.0) 165/234 (70.5) 148/225 (65.8) 133/216 (61.6)
Indian 172/177 (97.2) 161/177 (91.0) 110/177 (62.1) 99/174 (56.9) 94/171 (55.0)
P-value 150/156 (96.2) 144/156 (92.3) 120/156 (76.9) 102/151 (67.5) 103/151 (68.2)
0.269 0.5653 < 0.001 0.001 < 0.001
NZDep
Least deprived (1-3) 389/407 (95.6) 376/407 (92.4) 326/407 (80.1) 281/394 (71.3) 259/378 (68.5)
Intermediate (4-7) 540/568 (95.1) 527/568 (92.8) 442/568 (77.8) 406/548 (74.1) 382/525 (72.8)
Most deprived (8-10) 823/868 (94.8) 788/868 (90.8) 618/868 (71.2) 548/839 (65.3) 521/817 (63.8)
Missing 2/3 (66.7) 2/3 (66.7) 1/3 (33.9) 0/3 (0) 0/3 (0)
P-value (exclude 0.843 0.352 0.001 0.002 0.003
comparison to missing
data)
Hospital
Middlemore 1044/1087 (96.0) 999/1087 (91.9) 797/1087 (73.3) 711/1059 (67.1) 665/1026 (64.8)
Waikato 710/759 (93.5) 694/759 (91.4) 590/759 (77.7) 524/725 (72.3) 497/697 (71.3)
P-value 0.015 0.720 0.031 0.021 0.005
Prior use of statin*
Yes 762/783 (97.3) 741/783 (94.6) 669/783 (85.4) 590/748 (78.9) 572/716 (79.9)
No 992/1063 (93.3) 952/1063 (89.6) 718/1068 (67.5) 645/1036 (62.3) 590/1007 (58.6)
P-value < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
ACS type
STEMI 387/399 (97.0) 378/399 (94.7) 311/399 (77.9) 235/344 (68.3) 244/377 (64.7)
NSTEMI 1039/1094 (95.0) 1010/1094 (92.3) 821/1094 (75.1) 731/1050 (69.6) 676/1008 (67.1)
Unstable angina 328/353 (92.9) 305/353 (86.4) 255/353 (72.2) 269/390 (69.0) 242/338 (71.6)
P-value 0.037 < 0.001 0.194 0.895 0.136
Smokerst
Yes 324/339 (95.6) 310/339 (91.4) 228/339 (67.3) 196/331 (59.2) 187/321 (58.3)
No 720/748 (96.3) 689/748 (92.1) 569/748 (76.1) 515/728 (70.7) 478/705 (67.8)
P-value 0.593 0.709 0.002 < 0.001 0.003
Diabetest
Yes 278/287 (96.9) 264/287 (92.0) 221/287 (77.0) 199/273 (72.9) 176/261 (67.4)
No 766/800 (95.8) 735/800 (91.9) 576/800 (72.0) 512/786 (65.1) 489/765 (63.9)
P-value 0.406 0.953 0.100 0.019 0.305
(Continued)
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Table 2. (Continued)

Prescribed
statin at

Dispensed statin
within 3 months

Statin Number and percentages with

discharge from
n % /N % discharse [ Styoar | pnayear | rdyoar |
History of CVD
Yes 670/724 (92.5) 646/724 (89.2) 549/724 (75.8) 489/679 (72.0) 461/640 (72.0)
No 1084/1122 (96.6) 1047/1122 (93.3) 838/1122 (74.7) 746/1105 (67.5) 701/1088 (64.7)
P-value < 0.001 0.002 0.580 0.045 0.002
Coronary procedure
CABG 242/248 (97.6) 234/248 (94.4) 201/248 (81.0) 185/245 (75.5) 174/241 (72.2)
PCI 841/874 (96.2) 814/874 (93.1) 675/874 (77.2) 604/858 (70.4) 570/838 (68.0)
Medical management 671/724 (92.7) 645/724 (89.1) 511/724 (70.6) 446/681 (65.5) 418/644 (64.9)
P-value 0.001 0.004 0.001 0.008 0.106

Granger Grace score
(inpatient risk = 3%)

a MPR = 0.8*

Yes 576/617 (93.4) 567/617 (91.9) 480/617 (77.8) 410/575 (71.3) 373/539 (69.2)
No 1178/1229 (95.9) 1126/1229 (91.6) 907/1229 (73.8) 825/1209 (68.2) 789/1184 (66.6)
P-value 0.020 0.839 0.061 0.190 0.292

* Definition of prior use of statin: those who were dispensed statin within 90 days before index admission.

t Data only available for Middlemore Hospital.

+ The cohort had to survive more than 30 days into their 1st, 2nd and 3rd year for the analysis.

NZDep (New Zealand Deprivation); MPR (medication possession ratio); ACS (acute coronary syndrome); STEMI (ST-elevation myocardial infarction); NSTEMI

(non ST-elevation Ml); CVD (cardiovascular disease); CABG (coronary artery bypass grafting); PCI (percutaneous coronary intervention).
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What are the predictors
of maintenance?

The independent predictors of lower statin and
aspirin maintenance in year 3 were similar

and include age < 45 years, no prior use of the
medication, medical management and Maori or
Pacific ethnicity. In patients < 45 years, statins
were prescribed in 97% and dispensed for 93%
within 3 months. However, only 65% consistently
received a statin in year 1, and this dropped off
to 49% by year 3. This has been noted in previous
studies.'”® Young patients who have had an ACS
event have the highest lifetime risk of a further
cardiovascular event, and hence benefit the most
from secondary prevention, but may mistakenly
perceive themselves as being at lower risk due to
their age.””

Despite the high rates of initial prescribing of
statin and aspirin across the ethnic groups, the
longer-term maintenance of both statin and
aspirin was lower in Pacific and Maori people
compared with other ethnic groups. The reasons
for these ethnic differences are likely to be mul-
tifactorial, but may in part be related to differ-
ences in understanding of the benefits and risks

of medications, language and/or cultural barriers
that may lead to differential access to ongoing
health care and health behaviours. In view of

the disparity in outcomes for both Maori and
Pacific patients after ACS,' improving long-term
medication management is an obvious target for
the health system.

Clinical implications

Supporting longer-term medication management
for ACS patients begins during the hospital
admission and is supported by in-hospital and
early post-discharge cardiac rehabilitation. In
NZ, it then continues under the supervision

of the primary care team. Continuation of
medications of proven clinical benefit, which
have been started in hospital, requires optimal
performance across this care continuum.
Important components include the involvement
of the cardiac rehabilitation team while the
patient is in hospital, attendance at culturally
appropriate cardiac rehabilitation programmes
after discharge, primary care-based medication
adherence support and regular recalls by the
primary care team to ensure re-prescription of
medication continues after discharge.
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Kerr AJ, Lin A, Lee M, et al. Risk stratification and timing
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Limitations

©

We used dispensing of statin and aspirin as a

marker of maintenance, but not everyone who is
dispensed a drug routinely is necessarily taking
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Appendix 1. Initial aspirin prescription at discharge after ACS, early dispensing and longer-term maintenance

Overall

Age (years)
<45
45-65
65-85
P-value

Gender
Male
Female
P-value

Ethnicity
European/other
Maori
Pacific
Indian
P-value

NZDep
Least deprived (1-3)
Intermediate (4-7)
Most deprived (8-10)
Missing
P-value (exclude
comparison to
missing data)

Hospital
Middlemore
Waikato
P-value

Prior use of aspirin*
Yes
No
P-value

ACS type
STEMI
NSTEMI
Unstable angina
P-value

Smokers’
Yes
No
P-value

Diabetest
Yes
No
P-value
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Prescribed
aspirin at

discharge
n/N (%)

1814/1846 (98.3)

121/124 (97.6)

835/848 (98.5)

858/874 (98.2)
0.744

1239/1258 (98.5)
575/588 (97.8)
0.283

1259/1279 (98.4)
227/234 (97.0)
176/177 (99.4)
152/156 (97.4)

0.209

402/407 (98.8)
557/568 (98.1)
852/868 (98.1)
3/3 (100)
0.668

1070/1087 (98.4)
744/759 (98.0)
0.504

775/784 (98.9)
1039/1062 (97.8)
0.098

394/399 (98.7)
1075/1094 (98.3)
345/353 (97.7)
0.569

331/339 (97.6)
739/748 (98.9)
0.155

281/287 (97.9)
789/800 (98.6)
0.402

Dispensed
aspirin within
3 months from

discharge

1623/1846 (87.9)

108/124 (87.1)

728/848 (85.8)

787/874 (90.0)
0.027

1108/1258 (88.1)
515/588 (87.6)
0.763

1117/1279 (87.3)
216/234 (92.3)
150/177 (84.7)
140/156 (89.7)
0.078

354/407 (87.0)
500/568 (88.0)
768/868 (88.5)
1/3 (33.3)
0.744

938/1087 (86.3)
685/759 (90.3)
0.010

725/784 (92.5)
898/1062 (84.6)
< 0.001

346/399 (86.7)
967/1094 (88.4)
310/353 (87.8)
0.678

282/339 (83.2)
656/748 (87.7)
0.045

257/287 (89.5)
681/800 (85.1)
0.062

1331/1846 (72.1)

73/124 (58.9)

578/848 (68.2)

680/874 (77.8)
<0.001

912/1258 (72.5)
419/588 (71.3)
0.581

934/1279 (73.0)
161/234 (68.9)
113/177 (63.8)
123/156 (78.8)

0.010

300/407 (73.7)
405/568 (71.3)
625/868 (72.0)
1/3 (33.9)
0.703

753/1087 (69.3)
578/759 (76.2)
0.001

668/784 (85.2)
663/1062 (62.4)
<0.001

281/399 (70.4)
793/1094 (72.5)
257/353 (72.8)
0.696

216/339 (63.7)
537/748 (71.8)
0.008

212/287 (73.9)
541/800 (67.6)
0.049

1279/1784 (71.7)

64/124 (51.6)
598/838 (71.4)
617/822 (75.1)

<0.001

880/1219 (72.2)
399/565 (70.6)
0.493

920/1234 (74.6)
146/225 (64.9)
100/174 (57.5)
113/151 (74.8)

< 0.001

206/394 (75.1)

404/548 (73.7)

579/839 (69.0)
0/3 (0)
0.041

737/1059 (69.6)
542/725 (74.9)
0.017

601/739 (81.3)
678/1045 (64.9)
<0.001

269/390 (69.0)

758/1050 (72.2)

252/344 (73.3)
0.375

207/331 (62.5)
530/728 (72.8)
0.001

202/273 (74.0)
535/786 (68.1)
0.067

64/122 (52.5)

571/827 (69.0)

581/774 (75.1)
<0.001

851/1182 (72.0)
365/541 (67.5)
0.056

872/1185 (73.6)
136/216 (63.0)
96/171 (56.1)
112/151 (74.2)

< 0.001

277/378 (73.3)

384/525 (73.1)

555/817 (67.9)
0/3 (0)
0.056

692/1026 (67.4)
524/697 (75.2)
0.001

563/701 (80.3)
653/1022 (63.9)
< 0.001

258/377 (68.4)

702/1008(69.6)

256/338 (75.7)
0.061

197/321 (61.4)
495/705 (70.2)
0.005

187/261 (71.6)
505/765 (66.0)
0.094

Aspirin Number and percentages with a
MPR = 0.8

1216/1723 (70.6)

(Continued)
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Appendix 1. (Continued)

Prescribed
aspirin at

Dispensed
aspirin within
3 months from

discharge

Aspirin Number and percentages with a
MPR = 0.8

discharge
n/N (%)

History of CVD
Yes
No
P-value

Coronary procedure
CABG
PCI
Medical management
P-value

Granger Grace score
(inpatient risk = 3%)
Yes
No
P-value

710/724 (98.1)
1104/1122 (98.4)
0.597 0.418

245/248 (98.8)
869/874 (99.4)
700/724 (96.7)

< 0.001 0.001

598/617 (96.9)
1216/1229 (98.9)
0.002 0.492

*  Definition of prior use of statin: those who were dispensed aspirin within 90 days before index admission.

631/724 (87.2)
992/1122 (88.4)

227/248 (91.5)
785/874 (89.8)
611/724 (84.4)

547/617 (88.7)
1076/1229 (87.6)

t Data only available for Middlemore Hospital.
*  The cohort had to survive more than 30 days into their 1st, 2nd and 3rd year for the analysis.
ACS (acute coronary syndrome); MPR (medication possession ratio); NZDep (New Zealand Deprivation); STEMI (ST-elevation myocardial infarction); NSTEMI

(non ST-elevation Ml); CVD (cardiovascular disease); CABG (coronary artery bypass grafting); PCI (percutaneous coronary intervention).

547/724 (75.6)
784/1122 (69.9)
0.008

194/248 (78.2)

656/874 (75.1)

481/724 (66.4)
<0.001

460/617 (74.6)
871/1229 (70.9)
0.096

Appendix 2. Predictors of aspirin maintenance in year 3 post-discharge after ACS

admission (statin MPR = 0.8, n = 1723)
Adjusted odds ratio

Age (years)
<45
45-65
65-85

Gender
Male
Female

Ethnicity
European/other
Maori
Pacific
Indian

NZDep
Least deprived (1-3)
Intermediate (4-7)
Most deprived (8-10)

248

(95% CI) P-value
0.37 (0.25 - 0.54) < 0.001
0.74 (0.60 - 0.92) 0.008

1.00 =

1.00 —-0.056
0.81 (0.65 - 1.01)

1.00 —-0.002
0.61 (0.45-0.83) <0.001
0.46 (0.33 - 0.64) 0.878
1.03 (0.70 - 1.52)

1.00 -0.963
0.99 (0.74 — 1.34) 0.062

0.77 (0.59 - 1.01)
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503/679 (74.1)
776/1105 (70.2)
0.079

185/245 (75.5)
635/858 (74.0)
459/681 (67.4)

0.006

413/575 (71.8)
866/1211 (71.5)
0.804

475/640 (74.2)
741/1083 (68.4)
0.011

177/241 (73.4)

616/838 (73.5)

423/644 (65.7)
0.003

385/539 (71.4)
831/1184 (70.2)
0.600
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Appendix 2. (Continued)

Adjusted odds ratio

(95% Cl) P-value
Middlemore 0.68 (0.55 - 0.85) 0.001
Waikato 1.00 -
Yes 2.31 (1.84 — 2.89) < 0.001
No 1.00 -
STEMI 1.00 -0.664
NSTEMI 1.06 (0.82 - 1.37) 0.031
Unstable angina 1.44 (1.04 - 2.00)
Yes 1.33 (1.07 — 1.65) 0.011
No 1.00 -
CABG 1.00 -0.984
PCI 1.00 (0.73 - 1.39) 0.028
Medical management 0.69 (0.50 — 0.96)
Yes 1.06 (0.85 - 1.33) 0.600
No 1.00 -

ACS (acute coronary syndrome); MPR (medication possession ratio); Cl (confidence inter-
val); NZDep (New Zealand Deprivation); STEMI (ST-elevation myocardial infarction); NSTEMI
(non ST-elevation MI); CVD (cardiovascular disease); CABG (coronary artery bypass graft-
ing); PCI (percutaneous coronary intervention).
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