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A nurse-led and medically supported 
outpatient follow-up model following 
an acute coronary syndrome is as safe 
and effective as medical follow-up 
alone (ANZACS-QI 69)
Andrew McLachlan, Andrew Kerr, Mildred Lee

abstract
background: At Middlemore Hospital, acute coronary syndrome (ACS) patients are admitted under the care of one of seven cardiologists 
working on a weekly rotation. Between 2010 and 2018 patients under the care of three of the cardiologists were followed up in a “medical 
only” post-ACS follow-up clinic model where the cardiologist or registrar saw all patients. Those admitted under the other four cardiologists 
were seen in a “nurse-led, cardiologist-supported” follow-up model where the majority of patients were seen by a nurse specialist. The 
study aim was to compare quality of care and outcomes between patients managed under these two follow-up clinic models.
method: The ANZACS-QI registry was used to identify all ACS admissions, 2010 to 2018. The ANZACS-QI records for 5296 patients,  
discharged alive, were anonymously linked with hospital clinic follow-up and national administrative datasets. Time to follow-up, medication  
dispensation and titration and one-year clinical outcomes were compared for the two follow-up models.
results: Characteristics of patients managed under each model were similar. 4395 patients attended follow up, 74% in the nurse-led 
model. At one year there were no differences between the medical- and nurse-led cohorts in all-cause mortality (4.6% vs 3.9, p=0.29), 
rehospitalisations for myocardial infarction (MI) (9.2% vs 8.3%, p=0.31), stroke (1.2% vs 1.4% p=0.71), heart failure (5.7% vs 6.9%, 
p=0.15) or a combined endpoint of all-cause mortality and/or rehospitalisation for MI/stroke/HF (15.2% vs 14.8%, p=0.71). Patients 
were seen earlier post-discharge in the nurse-led model, (mean 83 vs 101 days). Medication dispensation one year post-discharge was 
similar for both models of care.
conclusion: The nurse-led model is associated with earlier access to follow-up, was equally as effective at maintaining secondary 
prevention pharmacotherapy and associated with similar survival and readmission with non-fatal ACS/stroke/heart failure.

Despite effective evidenced-based therapies, 
acute coronary syndrome (ACS) and its 
complications remains one of the lead-

ing causes of mortality, morbidity and healthcare 
expenditure worldwide. ACS has a significant 
impact on families and communities with approx-
imately 12,000 patients admitted to New Zealand 
hospitals every year.1 Of those who survive, a third 
suffer a second cardiovascular event in the first 
year with approximately 50% of all major coronary 
events occurring in those with a previous diagnosis 
of cardiovascular disease.2

The mortality rates from ischaemic heart dis-
ease (IHD) have been declining steadily in New 
Zealand, due to a systematic focus on the preven-
tion and management of cardiovascular disease.3 

These interventions include reductions in cho-
lesterol and smoking prevalence, improvements 
in blood pressure control and timely revascular-

isation in the treatment of ACS.4 While quality 
improvement initiatives have improved many 
facets of ACS interventional and medical man-
agement, less attention has been focussed on the 
long-term disease process that requires a lifelong 
and structured approach to care.5 

The early recovery period following ACS is 
important, with a higher risk of mortality and recur-
rent events requiring a focus on prevention, includ-
ing primary care follow-up, cardiac rehabilitation,6 
support around lifestyle change and evidence-based 
pharmacological interventions.7 However, it’s clear 
that much more can be achieved as guideline tar-
gets for secondary prevention interventions, fol-
lowing the transition from in-hospital to outpatient 
care, remain sub-optimal.8 This may be partly due 
to increasing patient volumes with complex health 
needs and a lack of medical resources, including 
inconsistent funding for primary care involvement.9 
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Despite a focus on system improvements over 
the years, in our own department, timely access to 
cardiologist outpatient care remains an issue and 
new models of care have been introduced. These 
include a number of interventions led by clinical 
nurse specialists (CNS) and nurse practitioners 
(NP)10–12 to support patients to better understand 
and manage their cardiac condition, address ser-
vice gaps due to high demand or workforce short-
ages13 and support patient outcomes following 
discharge.14 These interventions are aligned 
with evidence-based cardiology best practice and 
include a focus on patient self-management15 
and cardiac rehabilitation/exercise promotion.11 
In these models the nurses work closely with the 
cardiologists.

Local audits16–17 have identified that patients 
managed in the nurse-led clinics are more likely 
to be prescribed preventative therapies and indi-
vidualised lifestyle advice e.g., smoking cessation 
support, exercise guidance and dietary advice, 
compared to usual care.18 However, it is import-
ant that we demonstrate these interventions 
deliver outcomes that are as effective as medi-
cal-only models of care, before we promote nurse-
led models more widely. 

The aim of this study is to compare the quality of 
care and outcomes between patients referred for fol-
low-up after an ACS via a traditional medical model 
to those with a nurse-led and cardiologist-supported 
follow-up model. Clinical outcomes studied include 
time to clinic review, medication dispensation, mor-
tality and cardiac rehospitalisation.

Methods
This study used a retrospective cohort study 

design based on the ANZACS-QI registry and linked 
Middlemore Hospital, based in the Counties Manu-
kau District Health Board (CMDHB), electronic 
health records. The ANZACS-QI registry is a web-
based electronic database, which captures a man-
datory dataset for all patients admitted with an 
acute coronary syndrome (ACS), and is used by the 
Middlemore Hospital Coronary Care Unit. Data col-
lected includes patient demographics, admission 
ACS risk stratification, cardiovascular risk factors, 
investigations and management, inpatient out-
comes and medications prescribed at discharge. 
Details regarding this data collection have previ-
ously been reported.19 The Middlemore Hospital 
ACS cohort was identified from ANZACS-QI and 
encrypted National Health Index (NHI) numbers 
linked this cohort with corresponding CMDHB 

hospital coding data to identify patients who were 
followed by the nurse-led and medical-only ser-
vices. The cohort was also anonymously linked to 
national health datasets including hospitalisations, 
mortality and drug dispensing.

At CMDHB, patients with ACS are admitted to 
the Cardiology team in Coronary Care Unit, and 
are cared for by one of seven cardiologists work-
ing on a weekly rotation. Follow-up of each patient 
is then under one of the seven cardiologist’s clin-
ics. Before 2010, all patients at discharge after 
ACS were followed up by a consultant cardiologist 
or consultant supervised registrar, designating a 
medical-only follow-up clinic model. Increasing 
demand and long waiting times for outpatient 
review led to funding for a nurse-led post-ACS 
follow-up clinic model, designated a nurse-led 
follow-up clinic model. The nurses leading this 
service were experienced in cardiology, cardiac 
rehabilitation and long-term condition support; 
they were mentored by a senior cardiologist.

During the period of this study, 1 January 
2010 to 31 December 2018, four of the cardiolo-
gist clinics transitioned to the nurse-led clinic 
model, where the majority of patients were seen 
by a nurse but with a small proportion of patients 
still seen by the consultant or the registrar. The 
decision regarding which patient would see a car-
diologist vs the nurse in these clinics was at the 
discretion of medical staff at hospital discharge. 
The nurse-led model progressively expanded as 
additional nurses were trained and credentials 
were certified using a locally designed mentor-
ship and competency process.

Overall, ACS care after discharge is based on 
established and agreed guidelines and protocols, 
and substantial variation in practice between car-
diologists is unlikely and this care has been largely 
unchanged over the study time period. Guidelines 
recommend, following ACS, the scheduling of a 
timely follow-up appointment.20 At the follow-up 
visit, a clinician obtains a history of any inter-
val symptoms of ischemia, heart failure and/or 
arrhythmias and performs a focused cardiovascu-
lar examination. Management and interventions 
are implemented as required. The nurse-led pro-
cess provides 30-minute appointments to facilitate 
an additional structured exploration of self-man-
agement, psychological coping, adherence and 
optimisation of the pharmacotherapy regimen to 
meet secondary prevention targets, when appli-
cable. Support is offered, where appropriate, on 
stress management, medications adherence, diet, 
exercise and smoking cessation. All patients are 
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offered referral to the “Healthy Hearts” cardiac 
rehabilitation/exercise program.16 The cardiolo-
gists work alongside the nurse-led clinics and are 
available to review and advise. Standard medical 
follow-up appointments were 20 minutes.

Ethics review
ANZACS-QI is part of the wider Health Research 

Council (HRC) and National Heart Foundation 
(NHF) funded Vascular Informatics using Epi-
demiology and the Web (VIEW) research pro-
gramme based at the University of Auckland. The 
VIEW research team oversees the use and gover-
nance of any audit or research use of the national 
routine information datasets. As all ANZACS-QI 
registry data and national Routine data is anony-
mised before being sent to the VIEW researchers; 
individual patient consent is not required by eth-
ics committees. The VIEW study was approved by 
the Northern Region Ethics Committee Y in 2003 
(AKY/03/12/314), with subsequent amendments 
to include the ANZACS-QI registries, and with 
annual approvals by the National Multi-Region  
Ethics Committee since 2007 (MEC07/19/EXP). 
Approval was also granted by the Middlemore 
Hospital research department (#442).

Statistical analysis
The main outcomes of interest were rehospi-

talisation for myocardial infarction, stroke, and 
heart failure in the year after discharge, mortal-
ity in the year after discharge and the proportion 
of patients dispensed guideline-recommended 
medication.

The cohort is described in relation to summary 
data for patients followed in the nurse-led com-
pared to medical-only follow-up models where 
continuous variables were reported as mean 
and standard deviation (SD) and/or median and 
inter-quartile range (IQR), and categorical vari-
ables were reported as counts and proportions 
were expressed as percentages. Comparison 
between groups was done using Chi-squared 
test for categorical data, and for the continu-
ous data comparison between groups was done 
using non-parametric Mann–Whitney U tests,  
Kruskal–Wallis tests, student’s T-tests or ANOVA 
tests where appropriate. All patients had at least 
one year of available follow-up time. Cox propor-
tional hazard regression models were constructed 
to estimate the hazard ratios and 95% confidence 
interval for the one-year all-cause mortality, each 
rehospitalisation outcome and the composite of 
one-year all-cause mortality and rehospitalisa-

tion MI/stroke/HF outcomes to compare outcomes 
between the two models of care (“medical only” 
and “nurse led”). The results of univariate and 
multivariable adjusted models are presented. 
Variables adjusted for were for age, sex, ethnicity, 
ACS type, GRACE score, LV function, revascularisa-
tion and admission year from 2010 to 2018, after 
ensuring that the assumption of proportional haz-
ards was met. Survival curves are shown using 
Kaplan–Meier estimates. 

All p-values reported were two tailed and a 
p-value <0.05 was considered significant. No 
adjustment is made for multiple statistical testing. 
Data was analysed using SAS statistical package, 
version 9.4 (SAS Institute, Cary, NC). The sur-
vival curves were plotted using RStudio version 
1.2.1335.

Results
Between 2010 to 2018, we identified 5296 

New Zealand residents, eligible for outpatient 
follow-up, who were discharged alive follow-
ing a first ACS event. Of these 4395 (83%) had a 
follow-up with a clinician, of whom 1,161 (26%) 
had their first follow-up via a medical model, and 
3234 (74%) used the nurse-led model (Figure 1). 
The proportion of patients seen in the nurse-led 
follow-up clinics was stable over the time period.

Baseline characteristics (Table 1)
There were some differences between the two 

cohorts: compared with the medical cohort the 
nurse-led cohort were slightly younger (62 years 
vs 63.5 years, p=0.001), had experienced more 
ST Elevation myocardial infarctions (17.8% vs 
14.4%, p=0.002) with more moderate or severe left  
ventricular impairment (16.3% vs 11.9%, p=0.001). 
The nurse-led cohort were more likely to require 
coronary artery bypass referral (18.2% vs 17.8%, 
p=0.002). Ethnicity, socio-economic measures, risk 
factors, risk scores and comorbid conditions were 
similar. 

Time to follow-up (Figure 2)
The recommended time to follow up is six to 12 

weeks in our service. Patients followed up under 
the nurse-led model were seen earlier than the 
medical model (mean (SD) 83.2 days (50.1) vs 101 
days (76.5), p<0.001).

Outcomes (Table 2, Figures 3 & 4)
In the year post-discharge there were no dif-

ferences between the two cohorts in all-cause 
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mortality, rehospitalisation for MI, stroke, heart 
failure or a composite endpoint of all-cause mor-
tality and/or rehospitalisation for MI/stroke/HF. 
Compared with the reference medical only model 
the multivariable adjusted hazard ratios for the 
nurse-led model did not differ significantly for 
either all-cause mortality (HR 0.80, 95% CIs 0.58 
to 1.10) or the composite outcomes (HR 0.93, 95% 
CIs 0.78 to 1.11).

Medication dispensed (Table 3) 
The dispensing of important secondary preven-

tion pharmacotherapies was high at discharge, 
with no important differences between patients 
at discharge followed up in the medical or the 
nurse-led model of care. Dispensing of ACE inhib-
itors (ACEi)/angiotensin receptor blockers (ARB) 

by one-year was slightly higher in the nurse-led 
follow-up (68.3% vs 63.9%) but this difference 
had been present early post-discharge, before 
any follow-up visits.

Dispensing of HF pharmacotherapy 
post-ACS with LVEF <40% at one year 
following discharge (Table 4)

Beta blockers and ACE I/ARB, at the doses used 
in clinical trials, are consistently recommended 
by all guidelines for patients with a reduced left 
ventricular ejection fraction (LVEF <40%).21 We 
identified 594 patients who met these criteria and 
identified no significant differences in the rates 
of dispensing of these important medications 
between the cohorts.

Figure 1: Patients seen in nurse-led and medical follow-up clinics over time. 
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Table 1: Baseline characteristics.

Medical 
(n=1161)

Nurse-led 
(n=3234)

P-value

Demographic

Age, mean (SD) 63.5 (12.1) 62.0 (12.1) 0.001

Female 313 (27.0) 926 (28.6) 0.277

Ethnicity

Māori 
Pasifika 
Indian 
Other Asian 
NZ European/other

136 (11.7) 
200 (17.2) 
163 (14.0) 
61 (5.3) 
601 (51.8)

392 (12.1) 
636 (19.7) 
442 (13.7) 
148 (4.6) 
1,616 (50.0)

0.373

NZDep13 9–10 502 (43.2) 1,437 (44.4) 0.482

Risk factors and medical history

Current smoker* 275/1,069 (25.7) 798/2,886 (27.7) 0.226

Diabetes* 345/1,069 (32.3) 990/2,886 (34.3) 0.230

BMI

<18.5 underweight 
18.5<25 normal 
25<30 overweight 
30+ obese 
Missing

7 (0.6) 
210 (18.1) 
362 (31.2) 
382 (32.9) 
200 (17.2)

22 (0.7) 
518 (16.0) 
975 (30.2) 
1,118 (34.6) 
601 (18.6)

0.387

Prior CVD 359 (30.9) 901 (27.9) 0.048

COPD 107 (9.2) 279 (8.6) 0.543

Creatinine (median, IQR) 86 (72 to 105) 86 (73 to 103) 0.493

Systolic BP (median, IQR) 139 (124 to 155) 138 (122 to 156) 0.568

LDL (n) 
Median (IQR)

1,059 
2.6 (1.8 to 3.4)

2,865 
2.6 (1.9 to 3.4)

0.912

Clinical presentation

Type of ACS

USA 
NSTEMI 
STEMI

175 (15.1) 
819 (70.5) 
167 (14.4)

383 (11.8) 
2,276 (70.4) 
575 (17.8)

0.002

Clinical presentation

Killip Class

I 
II-IV

1,032 (88.9) 
129 (11.1)

2,833 (87.6) 
401 (12.4)

0.248

GRACE risk score

<1% 
1<3% 
≥3% 
Missing

252 (21.7) 
404 (34.8) 
505 (43.5) 
0 (0)

748 (23.1) 
1,166 (36.1) 
1,319 (40.8) 
1 (0.03)

0.266
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Medical 
(n=1161)

Nurse-led 
(n=3234)

P-value

Investigations and management

LVEF

Normal (≥50%) 
Mild (40 to 49%) 
Moderate or severe (<40%) 
Not quantified

662 (57.0) 
141 (12.1) 
138 (11.9) 
220 (19.0)

1,681 (52.0) 
429 (13.3) 
527 (16.3) 
597 (18.5)

0.001

Angiogram 1,066 (91.8) 2,966 (91.7) 0.912

Angiogram results

No obstructive CAD 
Single/double VD (>50%) 
Three VD and/or LMS >50%

111 (10.4) 
600 (56.3) 
355 (33.3)

355 (12.0) 
1,642 (55.4) 
969 (32.7)

0.395

PCI 599 (51.6) 1,587 (49.1) 0.395

CABG referral 207 (17.8) 587 (18.2) 0.002

Revascularisation 797 (68.7) 2,159 (66.8) 0.240

Abbreviations: BMI = Body Mass Index; CVD = Cardiovascular Disease; COPD = Chronic Obstructive Pulmonary Disease;  
BP = Blood Pressure; LDL = Low Density Lipoprotein; ACS = Acute Coronary Syndrome; USA = Unstable Angina;  
NSTEMI = Non ST Elevation Myocardial Infarction; STEMI = ST Elevation Myocardial Infarction;  
LVEF = Left Ventricular Ejection Fraction; CAD = Coronary Artery disease; VD = Vessel disease;  
PCI = Percutaneous Coronary Intervention; CABG =Coronary Artery Bypass Graft surgery.
*No smoking or diabetes data pre-2011.

Figure 2: The cumulative percentage of patients followed up after ACS for the nurse-led and medical models. 

Table 1 (continued): Baseline characteristics.
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Table 2: Outcomes. 

Outcome Event/N (%)
Univariate Cox Regression

*Multivariate Cox 
Regression 

HR (95% CI) P-value HR (95% CI) P-value

One-year all-cause mortality 

Medical only
53/1161 
(4.6%) Ref 

0.84 
(0.61–1.16)

0.294
Ref 
0.80 
(0.58–1.10)

0.172

Nurse led
125/3234 
(3.9%)

One-year rehospitalisation MI

Medical only
107/1161 
(9.2%) Ref 

0.89 
(0.71–1.12)

0.313
Ref 
0.86 
(0.69–1.08)

0.198

Nurse led
268/3234 
(8.3%)

One-year rehospitalisation stroke 

Medical only
14/1161 
(1.2%) Ref 

1.12 
(0.62–2.05)

0.708
Ref 
1.07 
(0.58–1.97)

0.827

Nurse led
44/3234 
(1.4%)

One-year rehospitalisation HF 

Medical only
66/1161 
(5.7%) Ref 

1.22 
(0.93–1.61)

0.150
Ref 
1.21 
(0.91–1.60)

0.185

Nurse led
224/3234 
(6.9%)

One-year all-cause mortality and rehospitalisation MI/stroke/HF

Medical only
177/1161 
(15.2%) Ref 

0.97 
(0.81–1.15)

0.707
Ref 
0.93 
(0.78–1.11)

0.409

Nurse led
479/3234 
(14.8%)

* Adjusted by age, sex, ethnicity, ACS type, GRACE score, LV function, revascularisation and admission year  
from 2010 to 2018.
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Figure 3: Outcome–one-year all-cause mortality.

Figure 4: Outcome–rehospitalisations.
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Table 3: Dispensed medication post-discharge and at one year.

Medication dispensed 
0–3 months  
*Includes only 3 months 
survivors

Medical only 
(n=1161)

Nurse led 
(n=3234)

P-value

Aspirin 1,080 (94.6) 3,054 (95.8) 0.087

Second anti-platelet 822 (72.0) 2,304 (72.3) 0.850

DAPT 753 (65.9) 2,160 (67.8) 0.262

Statin 1,084 (94.9) 3,056 (95.9) 0.184

High dose statin 919 (80.5) 2,578 (80.9) 0.773

ACEI/ARB 835 (73.1) 2431 (76.3) 0.035

Beta-blocker 934 (81.8) 2,684 (84.2) 0.060

Medication dispensed 
9–12 months 
*Includes only one-year 
survivors

Medical only 
(n=1108)

Nurse led  
(n=3109)

P-value

Aspirin 928 (83.8) 2,535 (81.5) 0.098

Second anti-platelet 477 (43.1) 1,406 (45.2) 0.212

DAPT 415 (37.5) 1,212 (39.0) 0.369

Statin 933 (84.2) 2,623 (84.4) 0.899

High dose statin 769 (69.4) 2,184 (70.3) 0.599

ACEI/ARB 708 (63.9) 2,122 (68.3) 0.008

Beta-blocker 810 (73.1) 2,278 (73.3) 0.914

Abbreviations: DAPT = Dual Antiplatelet Treatment; ACEi = Angiotensin Converting Enzyme Inhibitor;  
ARB = Angiotensin Receptor Blocker.
The dispensing rate for all preventive medications reduced similarly for both cohorts by one year.

Table 4: Dispensing of HF medication one-year post-ACS in patients with LVEF <40%.  

All 
(n=594)

Medical only  
(n=119)

Nurse led 
(n=475)

P-value

ACEI/ARB

<50% target dose 
≥50% target dose 
Target dose 
No ACEI/ARB

159 (26.8) 
168 (28.3) 
157 (26.4) 
110 (18.5)

35 (29.4) 
30 (25.2) 
27 (22.7) 
27 (22.7)

124 (26.1) 
138 (29.1) 
130 (27.4) 
83 (17.5)

0.381

Beta-blocker

<50% target dose 
≥50% target dose 
Target dose 
Other beta-blocker 
No beta-blocker

262 (44.1) 
173 (29.1) 
53 (8.9) 
1 (0.2) 
105 (17.7)

60 (50.4) 
36 (30.3) 
4 (3.4) 
0 (0) 
19 (16.0)

202 (42.5) 
137 (28.8) 
49 (10.3) 
1 (0.2) 
86 (18.1)

0.133
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Discussion
This is the first study to compare hard clinical 

outcomes between a traditional medical model 
and a nurse-led model of care post-ACS. Patients 
managed under the nurse-led model had one-
year clinical outcomes and medical management, 
which were as good as those managed under a 
traditional medical model. They also had timelier 
access to outpatient review.

The nurse-led model of care is not novel and 
examples have been reported overseas, but 
implementation has been slow to develop in 
New Zealand. A frequent impediment to devel-
oping new nurse clinics is that the growing body 
of nurse-led literature is often classed as low-
level evidence22 with a highly selected patient 
cohort23 and a heterogenous evidence base.24,25 
Despite this, many studies describe successful 
implementation26,27 and report a positive impact 
on risk factors,28,27 patient satisfaction,29 access to 
care,14,30 timely and more frequent monitoring of 
high‐risk post‐MI patients31 with mixed results on 
cost-effectiveness.29,32 

The evidence supporting nurse-led models 
post-ACS in the context of care co-ordination, 
rehabilitation programmes and IHD secondary 
prevention is also increasing. Some of these mod-
els involve nurses triaging whether a cardiologist 
medical review appointment is necessary33,34 and 
most report nurse-led clinical follow-ups are fea-
sible13 and useful in freeing up clinical resources. 
To date, we have no evidence that nurse-led ACS 
clinics improve clinical outcomes, such as sur-
vival. However, a small UK audit of a nurse fol-
low-up clinic in patients with ACS reported a 
reduction in six-month readmission rate (from 
28.5% to 14.2%). The clinic provided early fol-
low-up to patients classified as a higher risk 
based on TIMI scores: the nurses reviewed diag-
nosis, management plan and any symptoms in a 
30-minute appointment. Cardiac rehabilitation 
was offered to all patients, and all patients were 
discussed with a consultant cardiologist.34 

Guidelines35 now recommend follow-up at 2–6 
weeks depending on risk status of the patient, 
however, this has been difficult to achieve due to 
high patient demand. Our service recommends 
seeing a primary care clinician in one week and 
then cardiology clinic review in six to 12 weeks. 
The cardiac rehabilitation team contact the patient 
within two weeks and offer further support as 
required. Patients with impaired heart function 
are seen earlier with an aim of 2–6 weeks. 

Reducing delay in seeking care for the initial 
presentation of ACS has been a successful qual-
ity improvement focus across the globe36 and in 
New Zealand.37 Delays to outpatient review has 
been less of a focus but delays are associated 
with worse outcomes compared to earlier fol-
low-up38 with reports of increased hospitalisation 
and worse short-term and long-term medication 
adherence.39 The recovery period following ACS 
is stressful and impacts on patient’s work, fam-
ily situation and both physical and psychological 
health.40 A significant number of patients con-
tinue to experience emotional symptoms that 
may impair their daily functioning.41 It is import-
ant to provide early access to answer questions, 
correct misconceptions and identify and address 
significant issues affecting recovery. While car-
diac rehabilitation has an important role in 
providing support, many patients choose or are 
unable to partake in these programmes. The 
nurse-led clinic model meant we were able to 
bring patients in for review earlier and address 
barriers to recovery and encourage engagement 
with their primary care team. 

There appears to be a lot of variation in differ-
ent healthcare systems about the ongoing rela-
tionship and responsibilities of outpatient and 
primary care. Goddard42 describes a protocol for 
a four-week post-ACS practice nurse appointment 
in primary care. This appointment is timed to 
ensure recommended treatments and medication 
changes are implemented appropriately, as well 
as advice on lifestyle changes and assessment of 
psychosocial health. In New Zealand, lifelong sec-
ondary prevention following ACS is usually man-
aged in primary care, although structured care is 
inconsistently delivered and has not been a focus 
of primary care targets in recent years. It is import-
ant that health systems support patients following 
ACS not just in the acute and early recovery period 
but for life. In New Zealand, who provides this 
ongoing care is usually the general practitioner; 
however, little is known about the level of man-
agement provided.9 Nurse practitioner or practice 
nurse involvement has not been well described in 
post-ACS care. However, for many patients, suc-
cessful, lifelong secondary prevention requires 
a structured and holistic approach, that nurses 
have shown they can provide.43

Non-adherence following ACS is associated 
with increased risks of mortality and hospital 
readmissions. Medication dispensing is a useful 
way to measure adherence, and we identified a 
decline in important secondary prevention med-



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 7; 135(1563). ISSN 1175-8716
www.nzma.org.nz/journal ©PMA 

article 22

ication usage at one year. A New Zealand study 
investigated high dose statin use and reported 
that 21% of the cohort were not on a statin at one 
year.1 More work is required to understand the 
best approach to supporting long-term medica-
tion usage and will require more collaboration 
between the patient and whānau, the cardiology 
team, primary care and community pharmacists.

Limitations
There are several limitations in this paper. 

This was a retrospective observational study, so 
patients were not formally randomised to fol-
low-up under medical vs nurse-led models. Nev-
ertheless, patients were effectively randomised 
because ACS admissions are not planned, and the 
only determinant of which model of follow-up 
they received was the week in which they were 
admitted to hospital—patients admitted in a 
week when a consultant with medical only fol-
low-up was on-call were managed under the med-
ical model and those admitted in a week where 
a consultant had a nurse-led follow up model 
were managed under the nurse-led model. There 
were only a small number of differences identi-
fied between the two groups and some of these 
may have been due to the multiple statistical com-
parisons performed (Type I error). However, the 
observed group difference in age, distribution of 
ACS type and of LV ejection fraction were poten-
tially clinically significant and may have been a 
source of bias. Multivariable regression modelling 
was therefore performed as an additional check 
that any differences between the cohorts did not 
impact on the study conclusions. The study is  
limited by the number of patients who presented 
with ACS during the study period and it is pos-
sible that with a larger study population differ-
ences in outcomes between the cohorts might be 
apparent. The development and growth of the 
nurse-led process was non-linear and started as a 
purely educational adjunct to standard cardiology 

care and grew as the nurses gained clinic experi-
ence to take on a more hybrid nurse/medical focus. 
The main goals of the clinic remain engrained in 
nursing philosophy and offer an experience that 
is different to standard medical practice. How-
ever, it is difficult to adjust for improving clinical 
experience and diagnostic skills, nurse prescrib-
ing and eventually nurse practitioner prepared-
ness, which will all have had impacts on outcomes. 
There were also a number of other processes 
that we could not account fully for, including 
access and contact with cardiac rehabilitation, 
involvement of the heart failure up-titration clin-
ics and the likelihood of patients having multiple 
admissions and crossing over from the nurse-led  
process to the medical-only process and vice versa. 
Data collection in cardiac rehabilitation and the 
community HF clinics have improved over the last 
few years and we now have robust data bases, but 
for the majority of this study we could not account 
for additional nurse input.

There is very little information on patient 
experience, however, qualitative research with 
patients is planned and will provide further 
insight into accessibility and acceptability of the 
different models, particularly for our diverse 
local populations.

Conclusion
This is a large New Zealand cohort study that 

reports on the safety of the addition of a nurse-
led model of care to usual cardiologist-only care 
and is associated with earlier access to follow-up. 
The nurse-led model is as effective at maintaining 
secondary prevention pharmacotherapy as the 
gold standard medical model with no difference 
in clinical outcomes. 

Further studies examining cost effectiveness 
and patient experience have the potential to  
support the implementation of this model across 
New Zealand.
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Appendices
Appendix 1: Deaths at three months and 12 months post-ACS discharge. 

All 
(n=5296)

Medical  
(n=1161)

Nurse-led 
(n=3234)

No  
follow-up 
(n=901)

P-value 
(medical vs 
nurse- led)

P-value 
(all)

Died in the  
first three months post ACS

85 (1.6) 19 (1.6) 46 (1.4) 20 (2.2) 0.604 0.241

Died in the first year post-ACS 225 (4.2) 53 (4.6) 125 (3.9) 47 (5.2) 0.299 0.171

Appendix 2: Baseline characteristics. 

Medical 
(n=1161)

Nurse-led 
 (n=3234)

No contacts 
(n=901)

P-value 
(medical vs 
nurse-led)

P-value 
(all)

Age group

<50 
50–<60 
60–<70 
70–<80 
80+ 
Mean (SD)

163 (14.0) 
289 (24.9) 
322 (27.7) 
271 (23.3) 
116 (10.0) 
63.5 (12.1)

532 (16.5) 
844 (26.1) 
934 (28.9) 
672 (20.8) 
252 (7.8) 
62.0 (12.1)

151 (16.8) 
222 (24.6) 
236 (26.2) 
197 (21.9) 
95 (10.5) 
62.8 (13.2)

0.021 
0.001

0.023 
0.002

Female 313 (27.0) 926 (28.6) 289 (32.1) 0.277 0.036

Ethnicity

Māori 
Pasifika 
Indian 
Other Asian 
NZ European/Other

136 (11.7) 
200 (17.2) 
163 (14.0) 
61 (5.3) 
601 (51.8)

392 (12.1) 
636 (19.7) 
442 (13.7) 
148 (4.6) 
1616 (50.0)

132 (14.7) 
176 (19.5) 
118 (13.1) 
37 (4.1) 
438 (48.6)

0.373 0.268

NZDep13

1–2 
3–4 
5–6 
7–8 
9–10 
Missing

156 (13.4) 
166 (14.3) 
135 (11.6) 
200 (17.2) 
502 (43.2) 
2 (0.2)

394 (12.2) 
500 (15.5) 
360 (11.1) 
528 (16.3) 
1437 (44.4) 
15 (0.5)

145 (16.1) 
112 (12.4) 
91 (10.1) 
145 (16.1) 
392 (43.5) 
16 (1.8)

0.608 0.063

NZDep13 9–10 502 (43.2) 1437 (44.4) 392 (43.5) 0.482 0.738

Current smoker* 275/1069 (25.7) 798/2886 (27.7) 217/812 (26.7) 0.226 0.467

Diabetes* 345/1069 (32.3) 990/2886 (34.3) 273/812 (33.6) 0.230 0.486

BMI

<18.5 underweight 
18.5–<25 normal 
25–<30 overweight 
30+ obese 
Missing

7 (0.6) 
210 (18.1) 
362 (31.2) 
382 (32.9) 
200 (17.2)

22 (0.7) 
518 (16.0) 
975 (30.2) 
1118 (34.6) 
601 (18.6)

4 (0.4) 
137 (15.2) 
240 (26.6) 
286 (31.7) 
234 (26.0)

0.387 <0.001
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Medical 
(n=1161)

Nurse-led 
 (n=3234)

No contacts 
(n=901)

P-value 
(medical vs 
nurse-led)

P-value 
(all)

Killip Class

I 
II-IV

1,032 (88.9) 
129 (11.1)

2,833 (87.6) 
401 (12.4)

776 (86.1) 
125 (13.9)

0.248 0.167

GRACE risk score

<1% 
1–<3% 
≥3% 
Missing

252 (21.7) 
404 (34.8) 
505 (43.5) 
0 (0)

748 (23.1) 
1,166 (36.1) 
1,319 (40.8) 
1 (0.03)

190 (21.1) 
314 (34.9) 
397 (44.1) 
0 (0)

0.266 0.298

Angiogram 1066 (91.8) 2966 (91.7) 717 (79.6) 0.912 <0.001

CAD >50% on angiogram

No obstructive CAD 
Single/double VD 
Three VD and/or LMS 
>50% 

111 (10.4) 
600 (56.3)

355 (33.3)

355 (12.0) 
1,642 (55.4)

969 (32.7)

138 (19.2) 
370 (51.6)

209 (29.2)

0.395 <0.001

Type of ACS 

USA 
NSTEMI 
STEMI

175 (15.1) 
819 (70.5) 
167 (14.4)

383 (11.8) 
2,276 (70.4) 
575 (17.8)

108 (12.0) 
680 (75.5) 
113 (12.5)

0.002 <0.001

Prior CVD 359 (30.9) 901 (27.9) 361 (40.1) 0.048 <0.001

COPD 107 (9.2) 279 (8.6) 89 (9.9) 0.543 0.482

Serum creatinine

Median (IQR) 86 (72 to 105) 86 (73 to 103) 86 (72 to 106)
0.493 0.735

Admission systolic BP

Mean (SD) 
Median (IQR)

140.2 (24.4) 
139 (124 to 155)

139.7 (25.2) 
138 (122 to 156)

140.7 (25.8) 
140 (123 to 156)

0.568 0.486

LDL

N 
Mean (SD) 
Median (IQR)

1,059 
2.67 (1.11) 
2.6 (1.8 to 3.4)

2,865 
2.71 (1.10) 
2.6 (1.9 to 3.4)

800 
2.57 (1.09) 
2.4 (1.8 to 3.2)

0.912 0.004

PCI 599 (51.6) 1,587 (49.1) 336 (37.3) 0.395 <0.001

CABG referral 207 (17.8) 587 (18.2) 97 (10.8) 0.002 <0.001

Revascularisation 797 (68.7) 2,159 (66.8) 431 (47.8) 0.240 <0.001

LVEF

Normal (≥50%) 
Mild (40 to 49%) 
Mod or Severe (<40%) 
No EF or not quantified 

662 (57.0) 
141 (12.1) 
138 (11.9) 
220 (19.0)

1,681 (52.0) 
429 (13.3) 
527 (16.3) 
597 (18.5)

377 (41.8) 
111 (12.3) 
147 (16.3) 
266 (29.5)

0.001 <0.001

* No 2010 smoking and diabetes data available

Appendix 2 (continued): Baseline characteristics.
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Medication at 
discharge

All 
(n=5296)

Medical 
only 
(n=1161)

Nurse-led

(n=3234)

No  
follow-up 
(n=901)

P-value 
(Medical only 
vs nurse-led)

P-value (all)

Aspirin 5,120 (96.7) 1,123 (96.7) 3,146 (97.3) 851 (94.5) 0.334 <.001

Other antiplatelet 3,742 (70.7) 824 (71.0) 2,318 (71.7) 600 (66.6) 0.649 0.012

DAPT 3,665 (69.2) 810 (69.8) 2,273 (70.3) 582 (64.6) 0.741 0.004

Statin 5,104 (96.4) 1,117 (96.2) 3,142 (97.2) 845 (93.8) 0.111 <.001

Beta-blocker 4,358 (82.3) 950 (81.8) 2,684 (83.0) 724 (80.4) 0.367 0.167

ACEi/ARB 4,039 (76.3) 886 (76.3) 2,497 (77.2) 656 (72.8) 0.533 0.023

Medication  
dispensed  
0–3 months  
*Includes only three-
months survivors

All* 
(n= 5211)

Medical 
only  
(n=1142)

Nurse-led 
(n=3188)

No  
follow-up 
(n=881)

P-value 
(Medical only 
vs nurse-led)

P-value (all)

Aspirin 4,947 (94.9) 1,080 (94.6) 3,054 (95.8) 813 (92.3) 0.087 <.001

Second anti-platelet 3,725 (71.5) 822 (72.0) 2,304 (72.3) 599 (68.0) 0.850 0.041

DAPT 3,457 (66.3) 753 (65.9) 2,160 (67.8) 544 (61.8) 0.262 0.004

Statin 4,938 (94.8) 1,084 (94.9) 3,056 (95.9) 798 (90.6) 0.184 <.001

High dose statin 4,139 (79.4) 919 (80.5) 2,578 (80.9) 642 (72.9) 0.773 <.001

ACEI/ARB 3,903 (74.9) 835 (73.1) 2,431 (76.3) 637 (72.3) 0.035 0.017

Beta-blocker 4,332 (83.1) 934 (81.8) 2,684 (84.2) 714 (81.0) 0.060 0.034

Medication  
dispensed  
9–12 months 
*Includes only one-
year survivors

All 
(n=5071)

Medical  
only 
(n=1108)

Nurse-led  
(n=3109)

No  
follow-up 
(n=854)

P-value 
(Medical only 
vs nurse-led)

P-value (all)

Aspirin 4,117 (81.2) 928 (83.8) 2,535 (81.5) 654 (76.6) 0.098 <.001

Second anti-platelet 2,244 (44.3) 477 (43.1) 1,406 (45.2) 361 (42.3) 0.212 0.202

DAPT 1,927 (38.0) 415 (37.5) 1,212 (39.0) 300 (35.1) 0.369 0.111

Statin 4,223 (83.3) 933 (84.2) 2,623 (84.4) 667 (78.1) 0.899 <.001

High dose statin 3,486 (68.7) 769 (69.4) 2,184 (70.3) 533 (62.4) 0.599 <.001

ACEI/ARB 3,359 (66.2) 708 (63.9) 2,122 (68.3) 529 (61.9) 0.008 0.001

Beta-blocker 3,671 (72.4) 810 (73.1) 2,278 (73.3) 583 (68.3) 0.914 0.013

Appendix 3: Medications.


