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This Issue in the Journal 

Does cost drive primary care patients to New Zealand’s emergency 

departments? A systematic review 

Peter G Jones, Vanessa Thornton 

The cost of primary care is often stated as a reason people come to New Zealand’s 
Emergency Departments, however this assumption may not be true. This study looked 
at all previously available New Zealand research into why people come to Emergency 
Departments to see if cost was a major factor. In 11 studies, including over 7000 
patients, only 2% cited the cost of primary care as a reason for coming to the 
Emergency Department. Most people come to the Emergency Department because 
they think it’s the right place for them to go with that problem at that time. This 
finding is supported by those of recent Ministry of Health surveys. Subsidising the 
cost of primary care is unlikely to reduce Emergency Department attendances in New 
Zealand. 

 

Higher mortality in women undergoing coronary artery bypass grafting 

Tom Kai Ming Wang, Tharumenthiran Ramanathan, Ralph Stewart, Greg Gamble, 
Harvey White 

Women undergoing heart surgery had 6 times the death rate of men at 30 days and 5 
times at 1 year after surgery. This could be explained by women having smaller heart 
arteries. Women had more elevated blood pressure, more were smokers and women 
had more anginas suggesting that women would benefit from earlier screening for risk 
factors and earlier treatment. The NZ National Guidelines recommend cardiovascular 
risk screening at 55 years for women which is 10 years later than in men and 10 years 
later than breast cancer screening is funded, yet more women die from cardiovascular 
disease than from breast cancer. The authors recommend cardiovascular risk 
screening to be done at the same age as men and the need to raise the awareness of the 
importance of early detection and appropriate treatment of women with heart disease. 

 

The management of acute coronary syndrome patients across New Zealand in 

2012: results of a third comprehensive nationwide audit and observations of 

current interventional care 

C Ellis, G Gamble, G Devlin, J Elliott, A Hamer, M Williams, P Matsis, R Troughton, 
I Ranasinghe, J French, D Brieger, D Chew, H White; for the New Zealand Acute 
Coronary Syndromes (NZACS) ‘SNAPSHOT’ Audit Group 

In a 2-week period in May 2012, doctors & nurses audited the medical management 
of all suspected heart attack and unstable angina patients admitted to a New Zealand 
Hospital. There were 1007 patients, and there was a limited access to standard cardiac 
investigations, with only 39% receiving an ultrasound heart scan, and only 53% an 
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invasive cardiac angiogram to assess their coronary arteries. The Cardiac Society of 
New Zealand ACS Audit Group has been a momentum for change by revealing areas 
of patient need and focusing efforts to improve on cardiac services available. From 
these 3 National audits in 2002, 2007 & 2012, the ‘National Cardiac Network’ Group 
has evolved with the support of the Health Ministry, with the real potential to guide 
Health management in this area of need for critically unwell New Zealand patients. 

 

Risk stratification and timing of coronary angiography in acute coronary 

syndromes: are we targeting the right patients in a timely manner? (ANZACS-

QI 1) 

Andrew J Kerr, Aaron Lin, Mildred Lee, Ian Ternouth, Bridget Killion, Gerry Devlin 

In this study from 3 New Zealand hospitals in 2007 to 2010 we have found there are 
significant and clinically important delays in how quickly patients presenting with 
heart attacks receive coronary angiography. These pictures of the heart arteries are 
required to decide on the best way to open up narrowed or blocked arteries. Often an 
angioplasty and stent procedure to open the arteries can be performed at the same time 
as the coronary angiogram. In 2013, the NZ Ministry of Health in conjunction with 
the NZ Cardiac Clinical Network has funded a national ACS and cardiac procedures 
registry and quality improvement programme to be known as the All NZ Acute 
Coronary Syndrome Quality Improvement programme (ANZACS QI). This will 
provide a platform to support initiatives to improve appropriate and timely access to 
coronary angiography. 

 

Interhospital transfer of acute general surgical patients in the Taranaki region of 

New Zealand 

Amir Butt, Primal Singh, Glenn Farrant, Stephen Kyle, William Gilkison, Michael 
Fancourt, Andrew Hill, Damien Mosquera 

This study evaluated interhospital transfer time of acute general surgical patients in a 
rural New Zealand setting. It is a 9 months case-control retrospective study. 
Ambulance transfers of General Surgical emergencies were divided into two groups: 
those admitted to ICU and those admitted to ward (non-ICU group). There was no 
statistically significant difference in ambulance transfer times between the ICU and 
non-ICU groups. 

 

Diagnosis of cognitive impairment and the assessment of driving safety: a survey 

of Canterbury GPs 
Petra A Hoggarth 

We assessed how Canterbury GPs determine the driving ability of their older patients 
with cognitive impairment. A 10-item questionnaire was sent to 514 Canterbury GPs 
via the mail system of three Primary Health Organisations. 185 GPs returned 
completed questionnaires (36% response rate). Six of 10 items were rated in the 
middle of the response range, indicating a middling level of agreement. All but three 
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GPs reported using a cognitive screening test and most talked to their patients about 
the need to plan for driving cessation. GPs did not frequently report referring for on-
road driving assessments and many commented they would appreciate a more 
structured guideline with specific recommendations. There is room for improvement 
in the amount of information provided to GPs about how to best assess older patients 
with cognitive impairment for fitness to drive. Recommendations of specific cognitive 
screens and a flowchart format would be a valuable addition. 

 

Norovirus contamination of a drinking water supply at a hotel resort 

Susan Jack, Derek Bell, Joanne Hewitt 

This paper describes a waterborne Norovirus outbreak causing diarrhoea and vomiting 
in over 50 people in a hotel and resort close to major ski fields. Investigation of this 
gastroenteritis outbreak revealed drinking water and wider environmental 
contamination with Norovirus found in the drinking water bore, drinking water taps, 
surface water near the sewage disposal fields and in the nearby river. A strategy to 
decrease environmental contamination of drinking water supplies in this busy tourist 
location through improved management of sewage disposal and drinking water is 
urgently required. 

 

Exposure to harmful housing conditions is common in children admitted to 

Wellington Hospital 

A Kelly, G Denning-Kemp, K Geiringer, A Abdulhamid, A Albabtain, M Beard, 
J Brimble, A Campbell, S Feng, M Haminudin, J Hunter, N Kunac, P Lin, N Lundon, 
A Waclawczyk, J C Richter, M Keall, P Howden-Chapman, M G Baker 

This study was carried out by a group of 4th year medical students during their 
attachment in the Department of Public Health at the University of Otago, Wellington. 
They interviewed the parents/caregivers of 106 children hospitalised over a two week 
period in July 2012 to identify exposures that might be causing some of these 
admissions. The study found that many of these children were exposed to harmful 
housing conditions, notably dampness (30%), mould (24%), cold (50%), 
overcrowding (21%) and second hand smoke (38%). These exposures were far more 
commonly reported for Maori and Pacific children and those living in poor 
neighbourhoods. This study adds to the growing evidence about the harmful and 
costly effects that poor housing conditions are having on child health in NZ. They 
support the need for a housing warrant of fitness and other measures to improve 
housing conditions. 
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Why do patients choose the emergency department? 

Mike Ardagh 

Imagine the mother of a toddler with a cough and fever. With advice from a friend she 
manages to observe her precious patient over the weekend. However, as the week 
progresses her child doesn’t progress as well. Her friend encourages her to go to the 
hospital, and suggests her general practitioner (GP) would refer her there anyway.  

She calls her GP but can’t get an appointment until Thursday. She thinks it is 
probably not serious but worries it possibly could be pneumonia. She appreciates the 
Emergency Department (ED) is a free, few questions asked, 24/7, accessible service. 
She is aware there are alternative clinics in the community but she’s not sure what the 
difference between them is, nor what are the conventions around their use, and they 
seem similarly removed from her usual GP as is the hospital.  

So, she goes to the ED. There she reads a sign urging her to keep the Emergency 
Department for emergencies. She’s not quite sure what constitutes an emergency and 
whether hers is sufficiently worthy. After explaining that her toddler has had a cough 
for 4 days she is gently chastised and told that the relative nature of her emergency 
has earned her a long wait. Eventually her child is examined, medicated, and 
discharged with a prescription to complete over 7 days. She takes him home, happier, 
but none the wiser. 

In this issue of the Journal, Jones and Thornton review the New Zealand literature1 
about the reasons people go to the ED when they might have gone to a GP. They 
conclude that the cost of the GP is not among the main reasons for this choice. Rather, 
they conclude, patients go to the ED mostly because they believe the ED is the right 
place to go. My knowledge of the international literature and unpublished surveys 
done at some of our DHBs, is concordant with their findings—that a belief that the 
ED is the appropriate choice is the main reason people choose the ED. Of course, cost 
does feature among the reasons, as does an inability to access a GP, (particularly the 
patient’s own GP) in a timely fashion, but these are not the main drivers.  

One evening on the television news there were two stories about health. One told a 
hospital story and the other one a story based in the community. In the first, the 
reporter spoke outside a public hospital and referred to the ‘A&E’ therein. In the 
second, the reporter spoke outside an Accident and Medical Clinic and referred to it 
as ‘A&E’. Neither was an ‘A&E’. Indeed, there has not been an A&E in New Zealand 
for over 20 years. However, we have a confusing plethora of EDs, A&Ms, After 
Hours Clinics, Urgent Care Clinics, Integrated Family Health Centres, GP Surgeries, 
and so on. 

In 2006, in this Journal, Richardson and colleagues2 published a paper concluding 
that health professionals couldn’t agree about what constitutes an appropriate 
presentation to an ED. Richardson has gone on to complete a PhD thesis on this issue, 
reaching the same conclusion after very comprehensive consideration.  
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If educated and informed journalists don’t know that we don’t have A&Es in New 
Zealand, nor the difference between an ED and a community based primary care 
facility, then how might we expect our potential patients to know where to go when 
they have a need for care? If we, as health professionals, can’t agree what constitutes 
an emergency appropriate for an ED, how might we expect our potential patients to 
work this out from an evolving constellation of symptoms? 

We expect our patients to navigate a complex health system we don’t understand 
ourselves and then, when we perceive they get it wrong, we blame them for being 
either insufficiently knowledgeable or inappropriately frugal. We should be better 
than this. 

In June, 2011, the Ministry of Health’s Shorter Stays in the ED team, with input from 
the Primary Health Care Implementation team, the Ministry’s ED Services Advisory 
Group, the Australasian College for Emergency Medicine and the Royal New Zealand 
College of General Practitioners, and after wider consultation with the sector, 
published a document entitled; Guidance for New Zealand emergency departments 
regarding the interface with primary health care.3  

This document is unique and valuable, particularly exploring how the relationships 
between EDs and primary care influence the way we manage our patients. It states 
that ‘GP’ patients are not, as many imagine, a major contributor to ED overcrowding. 
However, it emphasises that primary health care is the principal provider of both 
routine and urgent health care to the New Zealand population, providing continuity 
and coordination of health care for individuals, and that EDs provide episodic ‘crisis’ 
care for people who perceive the need for acute or urgent care.  

Those who present to an ED should not be ‘triaged away’ nor denied care in any other 
way. However, just as an ED will refer a patient with a perceived cardiac problem to a 
cardiology service, or a patient with possible appendicitis to a surgeon, so should it 
refer a patient to primary health care if, after adequate assessment, it is clear that the 
ongoing management of their condition can best be provided by primary health care. 
In doing so the ED is not providing primary/GP care—it is providing emergency 
medical care—just as referring a cardiac problem to a cardiologist is not doing 
cardiology, nor a surgical problem to a surgeon, is not doing surgery.  

The document should be read to better understand how it addresses these, and other 
relevant issues but, suffice it to say, it encourages clarity around our relative roles and 
relationships. Finding such clarity among ourselves is an important step towards 
providing clarity to our patients, so that they might better access the most appropriate 
care for their needs. 

Competing interests: Mike Ardagh is the National Clinical Director of Emergency Department 
Services with the Ministry of Health, a position also known as ‘Target Champion’ for the Shorter Stays 
in the Emergency Department Health Target. 
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Increasing appropriate and decreasing inappropriate 

cardiac care 

Andrew Hamer 

In this edition of the NZMJ you will find three articles related to the appropriateness 
and timeliness of cardiac interventions in New Zealand.1–3 The retrospective analysis 
by Wang et al in over 800 patients showed that females (20.5% of the total) had worse 
30-day and medium-term survival than males. As the authors point out this finding 
has been noted before internationally, though not consistently. They conclude that 
women may have worse outcomes due to having smaller coronary arteries, more 
micro-vascular disease and/or more atypical presentations leading to delay in 
diagnosis.  

Since the implementation of the recommendations of the Cardiac Surgery Service 
Development Working Group Report of 2008 there has been a 24% increase in the 
number of cardiac surgery operations in New Zealand. The largest equity issue 
addressed by this increase has been the geographic inequity that existed, with a 68% 
increase in surgery in the Midlands region. Wang and colleagues quite rightly point 
out that, due to the mixed findings of previous studies, gender has not been included 
in the access scoring for cardiac surgery in New Zealand.  

The cardiac prioritisation working group are developing a new appropriateness 
(risk/benefit) score. Frailty appears to be the most important predictor of outcome that 
needs to be added into the preoperative assessment of the elderly candidates for 
cardiac surgery. With the females in this study being on average 2.4 years older than 
the males, frailty may have been the cause of some of the difference in outcome. This 
study emphasises the need for more thorough prospective appropriateness assessment 
of all candidates for cardiac surgery. Some validation of the frailty scoring against 
outcome will be available with the 1-year follow up of a recent Wellington and 
Auckland hospital study.  

A larger multicenter piloting of the frailty score is the next step in the development of 
a new national appropriateness score. Ultimately we need to link these preoperative 
appropriateness assessments with the currently deploying national cardiac surgery 
register. Further linking both datasets to other New Zealand databases, including 
pharmacy and outcomes, will provide a continuous quality improvement framework 
to guide us regarding the appropriateness of cardiac surgery for both women and men 
in New Zealand.  

It is also a privilege to comment on the excellent studies by Kerr et al and Ellis et al. 
These studies show where we were, where we are now and where we need go with the 
management of acute coronary syndrome (ACS) management in New Zealand. The 
first NZ ACS audit 10 years ago showed poor access to appropriate care for ACS 
patients in New Zealand.  
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The second audit showed some improvement but still significant delays for high risk 
patients receiving appropriate intervention. This latest audit shows that whilst we have 
improved we are not performing as well as Australia. There is still much to be done to 
deliver equitable, appropriate and timely care to ACS patients in New Zealand.  

To ensure improvement, the continuous quality improvement dataset developed by Dr 
Kerr and colleagues has been expanded into the Midland region as part of their Acute 
Coronary Syndrome Project. Now, with national funding, as the All New Zealand 
Acute Coronary Syndrome Quality Improvement (ANZACS QI) Registry, it is being 
implemented at all hospitals admitted acute coronary syndrome patients. This is 
accompanied by a new linked coronary angiography and percutaneous coronary 
intervention registry.  

All public hospital cardiac angiography laboratories are now entering data into the 
registries, as well as an increasing number of referring hospitals. Private hospitals are 
soon to follow. The new national target of >70% of ACS patients referred for 
angiography receiving it within 3 days of admission (day of admission being Day 0) is 
a 1A recommendation of the New Zealand NSTEACS management guideline. This 
however should not be the sole concentration of our efforts. 

It is appropriate and important to monitor the timeliness of care of troponin positive, 
ST change, high GRACE score patients, as Dr Kerr and colleagues have in their 
study. This is a small specific and very high risk group. ANZACS QI data collection 
will provide a monitoring background for assessment of locally piloted quality 
improvement measures to improve all outcome-affecting aspects of the management 
of ACS patients, including this important group.  

Successful pilots are then easily benchmarked against national ANZACS QI data, 
increasing relevance of the pilots and improved “buy-in” for implement of the 
innovation around New Zealand. Through this continuous quality improvement loop 
ANZACS QI will monitor and guide strategies to improve access to appropriate care 
for all ACS patients in New Zealand.  

How do we continue to improve the access to appropriate care for cardiac patients in 
the current fiscally constrained environment? DHBs that have seen an appropriate 
increase in cardiac service delivery are understandably feeling the financial strain. It 
is therefore essential that we in the cardiology community champion not only 
increased appropriate care but also decreased inappropriate cardiac care in New 
Zealand.  

The cost of increased hospital stay for patients delayed in accessing coronary 
intervention is difficult for DHBs to quantify, but is real. Better management of ACS 
does lead to better outcomes. It is interesting to note that while the cardiovascular risk 
status of New Zealanders remains static (increased diabetes versus decreased 
smoking) the death rate continues to fall. Also the New Zealand Vascular Atlas1 has 
highlighted the marked variation in heart failure admission rates around New Zealand. 
DHBs with high admission rates appear to be those with low cardiac intervention 
rates and high death rates. Clearly there are improvements in care and savings to be 
made in the longer term.  

In the medium term the appropriateness score for cardiac surgery will provide an 
important semi-objective measure comparable between centres and helpful in 
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discussion with patient and relatives as well as at our cardio-surgical conferences. 
Even the perception of inappropriate acceptance for, or non-acceptance for cardiac 
surgery can undermine trust between doctors, patients, relatives, colleagues and 
hospital management, especially if the outcome is not ideal.  

In the short term, New Zealand has a great opportunity to benefit from being the first 
country in the world to have access to high sensitivity troponin assays. Accelerated 
chest pain pathways such as that trailed by Than et al5 in lower risk patients in 
Christchurch have already shown benefit with the less sensitive troponin assays. This 
is now being studied in at Nelson Hospital by Dr Munro and colleagues3, using the 
new high sensitivity troponins. They are studying all chest pain presentations using a 
pragmatic clinical pre and post-test probability assessment.  

Interim analysis is showing extremely encouraging findings so far with high rates of 
direct discharge from ED and very reassuring outcomes at 1 month. Importantly the 
question of outpatient stress testing is left with the general practitioner to consider and 
refer for if appropriate. Christchurch has fully implemented an accelerated chest pain 
pathway in their emergency department. These pathways appear to save significant 
time and resources in EDs and reduction in inappropriate admissions and 
investigation. Their rapid development throughout New Zealand should be 
encouraged.  

Aside from coronary artery disease the increasing burden of atrial fibrillation needs 
proactive management strategies. The National Health Committee report4 has 
supported the benefits of the increasing use of atrial fibrillation ablation in patients 
under 70 years of age. However the increase in incidence is mainly in the elderly who 
will require medical management. Clinical pathways that give appropriate access to 
outpatient echocardiography and specialist advise to primary care will improve 
management and quality of life for these patients. In more acute settings emergency 
department management of atrial fibrillation should be established with the goal to 
markedly reduce the need for hospital admission of these patients while more rapidly 
improving their quality of life. This is being achieved in many hospitals.  

Our management of heart failure patients has led to improved outcomes and better 
quality of life. However for those with end stage heart failure a point comes where a 
transition from active to palliative care must be made. Advanced care planning in 
these patients not only improves their quality of life but avoids inappropriate hospital 
admissions where support in the home or hospice care maybe more appropriate.  

We must work with all stakeholders to reduce the burden of cardiac disease in New 
Zealand. Primary care manages the whole patient with cardiovascular risk factor 
assessment and management being a part of the overall care they provide. There will 
continue to be debate over the wording and details of the guidance for assessment and 
management of risk.  

We all agree, however, that estimation of combined cardiovascular risk is an essential 
step towards the required shared decision making with our patients to achieve 
effective long term risk management. Similarly the efforts to reduce smoking rates, 
address obesity and better manage diabetes are essential to reducing demand on 
cardiac services in the future.  
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There is a worryingly low medication uptake/compliance in patients with known 
cardiac disease, especially in the younger age groups. Strategies to address this have 
huge potential to improve outcome while reducing healthcare costs. The New Zealand 
Vascular Atlas provides an excellent monitoring structure within which piloted 
strategies for improvement can be rapidly assessed and benchmarked. 

This “big data” approach as coined by the National Institute of Healthcare Innovation 
(NIHI)5 has been recently used in a study of thrombus aspiration during primary 
angioplasty set within a Swedish acute coronary syndrome registry6, providing a very 
powerful research study at low cost answering an important clinical question. Once 
ANZACS QI is fully implemented there is the potential for New Zealand to move in 
this direction.  

When the balance of probabilities that a management strategy is either neutral or 
beneficial, a study design with progressive uptake throughout the country could lead 
to New Zealanders benefiting from new therapeutics strategies. Such research would 
of course need careful consideration, design and ethics review. Potential therapeutic 
examples that come to mind are selective use of the polypill or colchicine therapy post 
ACS.  

In conclusion, the authors of the papers in this edition of the journal should be proud 
of their contribution to our knowledge of the status of our management of acute 
coronary syndrome and the outcome of women post-cardiac surgery. As I move on 
from my current role I am reassured that with the continued efforts of the authors of 
these papers and the wider cardiology community, the work the New Zealand Cardiac 
Network has been doing with the Cardiac Society, Heart Foundation, ministry, DHBs 
and primary care will continue to improve “the equity and access to high quality 
cardiac care for all New Zealanders”. 
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Does cost drive primary care patients to New Zealand’s 

emergency departments? A systematic review 

Peter G Jones, Vanessa Thornton 

Abstract 

Aim The cost of primary care is often stated as a major contributing factor to 
presentations to New Zealand Emergency Departments. This review sought to 
determine whether this assumption is supported by the literature. 

Methods A structured search in Medline, hand search of the New Zealand Medical 
Journal and citation searching was conducted for articles exploring the reasons for 
presentation to New Zealand Emergency Departments. Articles were screened for 
relevance and potentially relevant articles, including those in the Grey literature were 
retrieved for full text review. Included studies were reviewed independently by the 
authors and data was extracted using a standardised template. Differences were 
resolved by consensus. 

Results There were 485 articles identified, of which 11 were relevant and included. A 
total of 8463 patients with minor illness or injury were interviewed. Of 5850 patients 
who were asked a direct question about cost, only 119 patients cited this as a reason 
for coming to ED (2%, 95%CI 1.7–2.4%). The most common reason for presentation 
was a belief that the Emergency Department was the most appropriate place to be 
seen for that problem. 

Conclusion The cost of primary care is a factor in Emergency Department 
presentation for only a small minority of patients. 

There is much recent interest in the appropriateness of presentations to New Zealand 
emergency departments (ED) in light of the current government’s ‘better sooner more 
convenient’ vision for healthcare, with an assumption that many ED presentations are 
‘inappropriate’1 (although there is little consensus on what an ‘appropriate’ ED 
presentation is).2  

There is a persisting misconception that the serious problem of ED overcrowding is 
due to a glut of patients with minor injury and illness,3 despite good evidence to the 
contrary.4  

One argument used to support the assumption that many ED presentations are 
‘inappropriate’ is that patients choose to come to the ED because care is generally free 
for New Zealand residents, while primary care in many cases is not.5 This is an 
extrapolation of the concept that cost is a barrier to patient’s access to primary care,6,7 
and has been voiced since hospitals first began providing services to ‘casual’ patients 
in New Zealand in the 19th Century.8 

More recently, the argument that reducing cost and other barriers to primary care will 
reduce acute demand has been used to obtain funding from District Health Boards 
(DHB), for a series of initiatives in the Auckland region in the order of $4 million a 
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year.9 A major part of this initiative is providing free alternatives to care at the 
hospital,10 however doubts have been expressed about the potential for such initiatives 
to significantly affect attendance at hospital EDs.11 

Previous research on the reasons people come to the emergency department in New 
Zealand indicated that cost may not be a major driver of acute demand.8 Although this 
research is now 30 years old, it suggested that a reduction in cost barriers to primary 
care would have little or no impact on acute demand at hospital based emergency 
departments, in contrast to the prevailing wisdom. 

The aim of this research was to determine the reasons that patients present to ED in 
New Zealand and to quantify the influence of the cost of care on patient’s choice to 
come to the ED, in order to inform the debate around whether diversion of DHB funds 
to primary care will reduce acute demand. 

Methods 

An electronic search in Medline (Ovid 1945-present) using the free text terms “casualty” or “accident” 
or “emergency”, or the MeSH term “Emergency Service, Hospital” and for the journal “New Zealand 
Medical Journal” was initially undertaken on 3/10/2011.  

All articles relating to the organisation and practice of Emergency Medicine were included. This was 
followed by a hand search of index of the NZMJ from 1951 to 1970 to ensure earlier publications were 
not missed. Citation lists of retrieved articles (including those in the grey literature) were also searched 
for relevant articles not initially identified. The authors were also aware of a relevant unpublished work 
relating to the changing nature of presentations to Auckland City Hospital and two papers known to the 
authors that were relevant but not identified by the electronic search strategy.  

Subsequent to the search, in late 2011, issues of the NZMJ were hand searched for further relevant 
articles. Finally a recent study at Middlemore Hospital conducted in 2011 (Thornton 2013, in press) 
was also included. To ensure that recent articles and articles that may have been published in other 
journals were not missed, a further and final search using the same terms not restricted to the NZMJ 
was conducted in February 2013 (Appendix 1). 

Titles and abstracts of retrieved articles were screened for relevance. Studies were included that were 
from New Zealand, were set in the ED, and quantified patients reasons for presenting to the ED. 
Articles were excluded if they were not from New Zealand, not to do with ED or did not quantify the 
reasons patients came to ED. 

The included studies were reviewed independently by the authors. Data pertaining to the reasons for 
presentation to ED were extracted using a standardised data extraction form. For studies not reporting 
absolute numbers, these were calculated from the percentages presented. Any differences in data 
collected by the authors were resolved by consensus. Data was aggregated into reasons for coming to 
ED. 

Ethics—This study involved the secondary use of de-identified aggregated patient data so ethical 
approval was not required or sought. 

Statistics—Counts and proportions with 95% confidence intervals were used to describe the data. 
Confidence intervals around proportions were calculated using Open Epi Version 2.3, 2009, Atlanta, 
Georgia, USA. 

Results 

Search strategy—From 485 potentially relevant articles, 11 studies explored the 
reasons patients came to ED and were reported sufficiently to be included (Figure 1).  
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Figure 1. Search results 
 

 
Key: NZMJ=New Zealand Medical Journal, ED=Emergency Department. 

 

Agreement between data extractors—The authors agreed on 163/187 (87.2, 95%CI 
81.6-91.3%) data points after independent data extraction, and all differences were 
resolved with consensus. 

Description of studies—Most studies used consecutive sampling of new patients 
presenting to ED over a particular time period (Table 1). Two studies only sampled 
“the walking wounded”,12,13 and one included Australasian College for Emergency 
Medicine triage category 3–5 self-presenting patients (Thornton, unpublished). Two 
considered children exclusively,14, 15 one considered adults exclusively (Steele, 
unpublished), and one was specific to patients with asthma.16  

Response rates were high when reported, and where not reported, the numbers 
surveyed were consistent with the numbers presenting to ED. One study14 was 
randomised and one other17 used open pseudo-randomisation by “unobtrusively” 
carbonating every 20th handwritten ED note over 1 year. The others used convenience 
sampling. Six of the studies were Auckland-based, the others spread throughout larger 
cities in NZ. The studies were conducted at different times of the year, with a spread 
of summer and winter months.  
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Table 1. Reasons patients come to the Emergency Department in New Zealand 
 

Author Reference Number 

Year and month data 

collected 

 

ED location 

 

Dixon17 
1968 

12months 
 

Dunedin 

Hunton18 
1972 

September 
 

Auckland 
Unpublished 

Richards18 
1975 
June 

 
Auckland 

Richards19 
1977 

November-
December 

Middlemore 

Keenan8 
1978 
N/S 

 
Christchurch 
Unpublished 

Kljakovic14 
1981 

August-
September 
Wellington 

 

Buchanan20 
1985 

January 
 

Dunedin 

Garret16 
1986 

May-July 
 

Middlemore 
 

Lewis12 
1987 
July 

 
Hutt 

Steele 
1998 

November 
 

Auckland 
Unpublished 

Thornton 
2011 
April 

 
Middlemore 
Unpublished 

 N % (95%CI) 

Response 

% 

(95%CI) 

841/843 
99.8 

(99-100) 

591/? 1147/? 2022/? 565/? 441/485 
90.9% 

(88-93.2) 

871/? 191/245 
77.9% 

(72.3-82.7) 

650/783 
83% 

(80.2-85.5) 

723/812 
89% 

(86.7-91) 

421/500 
84.2% 

(80.7-87.2) 

Female n,% 

(95%CI) 

248/843 
29.4% 

(26.4-32.6) 

N/S N/S N/S N/S N/S N/S N/S 222/651 
34.1% 

(30.6-37.8) 

399/723 
55.2% 

(51.8-58.8) 

218/421 
51.8 

(47-56.5) 

Age 52%<25yr N/S 41% <20yr 53%<21yr N/S 100%<13yr N/S N/S 69% <30yr 30.5% <31yr 37.6 (24.6) 

Ethnicity Maori 

 

N/S 59/591 
10% 

(7.8–12.7)* 

115/1147 
10% 

(8.4–11.9)* 

362/2022, 17.9% 
(16.3–19.6)* 

N/S N/S N/S 59/237 
24.9% 

(19.8–30.8) 

119/651 
18.3% 

(15.5–21.4) 

78/723 
10.8% 

(8.7–13.3) 

92/421 
21.9% 

(18.2–26.1) 

Polynesian 47/591 
8% 

(6–10.4)* 

126/1147 
11% 

(9.3–12.9)* 

231/2022 
11.4% 

(10.1–13) * 

91/237 
38.4% 

(32.4–44.7) 

24/651 
3.7% 

(2.5–5.5) 

63/723 
8.6% 

(6.7–10.9) 

133/421 
31.6% 

(27.3–36.2) 

European 

 

461/591 
78% 

(74.5–81.2)* 

883/1147 
77% 

(74.5–79.3)* 

1430/2022 
70.7% 

(69.5–73.4)* 

87/237 
36.7% 

(30.8–43) 

499/651 
76.7% 

(73.3–79.7) 

489/723 
67.7% 

(64.1–71.0) 

126/421 
29.9% 

(25.8–34.5) 

Other 24/891 
4% 

(2.7–6)* 

23/1147 
2% 

(1.3–3%)* 

N/S N/S 9/651 
1.4 % 

(0.7–2.7) 

144/812 
12.8% 

(10.6–15.5) 

70/421 
16.6% 

(13.4–20.5) 

Number with GP 777/841 
92.4% 

(90.4–94) 

449/591 
76% 

(72.4–79.3)* 

829/1147 
72.3% 

(69.6–74.8)* 

1826/2022 
90.3% 

(89–92.4)* 

480/565 
85% 

(81.8–87.7)* 

431/441 
97.7% 

(95.8–98.8) 

N/S 188/191 
98.4% 

(95.3–99.7) 

594/651 
91.2% 

(88.8–93.2) 

615/723 
85.1% 

(82.3–87.5) 

393/421 
93.4% 

(90.5–95.4) 

Seen by GP/A&M first 

 

130/841 
15.5% 

(13.2–18.1) 

71/4591 
12.0% 

(9.6–14.9) 

137/1147 
11.9% 

(10.2–14.0) 

475/2022 
23.5% 

(21.8–25.6)* 

105/565 
18.6% 

(15.6–22)* 

136/441 
30.9% 

(26.7–35.3) 

N/S 33/191 
17.3% 

(12.5–23.3) 

87/651 
13.4% 

(11.0–16.2) 

275/723 
46.2% 

(42.3–50.1) 

99/421 
23.5% 

(19.7–27.8) 

GP not available/ 

ED more available 

 

Did not want to bother 

GP 

58/ 93 62.4% 
 

(52.2–71.6)§ 

61/132 
46.2% 

(37.9–54.7)§ 

104/241 
43.2% 

(37.1–49.5)§ 

116/575 
20.2% 

(17.1–23.7)*§ 

37/565 
6.5% 

(4.8–8.9)* 

36/441 
8.1% 

(5.9–11.1) 

N/S 51/191 
26.7% 

(20.9–33.4) 

195/651 
30% 

(26.6–33.6) 

43/243 
17.7% 

(13.4–23.0) 

19/99 
19.2% 

(12.6–28.1%) 

N/S 59/588 
10% 

(7.9–12.7) †† 

N/S 23/565 
4.1% 

(2.7–6.1)* 

N/S N/S N/S 7/243 
2.9% 

(1.3–5.9) 

N/S 
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Cost of GP prohibitive 

 

3/841 
0.4% 

(0.1–1.1) 

N/S 12/588 
2% 

(1.1–3.6%)†† 

N/S 11/565 
1.9% 

(1–3.5)* 

4/441 
<1% 

(0.3–2.4%)* 

16/871 
<2% 

(1.1–3)* 

3/191 
1.6% 

(0.3–4.7) 

61/650 
9.4% 

(7.4–11.9) 

3/615 

0.5% 

(0.1–1.5) 

6/421 

1.4% 

(0.5–3.2%) 

No GP 66/841 
7.8% 

(6.2–9.9) 

119/591 
20% 

(17.1–23.6)* 

252/1147 
22% 

(19.7–22.5)* 

96/1447 
6.6% (5.5–

8)*† 

85/565 
15% 

(12.3–18.2)* 

10/441 
2.32% 

(1.2–4.2) 

N/S 3/191 
1.6% 

(0.3–4.7) 

57/651 
8.8% 

(6.8–11.2) 

197/812 

24.3% 

(21.4–27.3) 

28/421 

6.7% 

(4.6–9.5%) 

ED more accessible 

 

110/493 
22.3% 

(18.9–26.2)† 

N/S N/S 313/1447 
21.6% 

(19.4–23.8)*† 

121/565 
21.4% 

(18.2–25)* 

103/441 
23.3% 
(19.6–

27.5%)* 

313/871 
36% 

(32.3–39.2) 

37/191 
19.4% 

(14.4–25.6) 

111/651 
17.1% 

(14.4–20.1) 

37/372 

10% 

(7.3–
13.4%)†† 

54/421 

12.8% 

(9.9–16.4%) 

ED more appropriate N/S 500/588 
85% 

(81.9–87.7)* 
†† 

431/1447 
29.8% 

(27.5–32.2)*† 

79/565 
14% 

(11.4–17.1)* 

171/441 
38.8% 

(34.3–43.4)* 

N/S 158/191 
82.7% 

(76.7–87.5) 

347/651 
53.3% 

(49.5–57.1) 

89/372 

23.9% 

(20–28.5) †† 

84/421 

20% 

(16.4–24) 

Others advised go to 

ED** 

 

348/841 
41.4% 

(38.1–44.7) 

N/S N/S 438/1447 
30.3% 

(28.0–32.7)*† 

132/565 
23.3% 

(20–27) 

27 
6.1% 

(4.2–8.8) 

105/871 
12% 

(10–14.4) 

N/S N/S 354/723 

49.0% 

(45.3–52.6) 

133/421 

31.6% 

(27.3–36.2) 

Other N/S N/S N/S N/S 53/565 
9.4% 

(7.2–12.1) 

30 
6.8% 

(4.8–9.6) 

N/S N/S N/S 6/723 

0.8% 

(0.3–1.8) 

N/S 

KEY: ED=Emergency Department; Where denominator differs from total number in study, the report of the study did not provide sufficient information to use the total number of patients, or reported this outcome for 
only a subset of patients. Numbers do not add to 100% as multiple reasons for coming to ED could be given. ?=Total number eligible not stated; §=Denominator used in this study for this outcome was number with a 
GP who tried to contact them; †=Denominator used in this study for this outcome was those not contacting a GP (includes those with own GP and those who went directly to ED); ††=Denominator used in this study 
for this outcome was those with a GP that did not contact their GP (excludes those who went directly to the Emergency Department); *Absolute numbers calculated from percentages presented in source; 
**Others=General Practitioners, Specialist, Telephone Health Advice Service, Ambulance, School, Police, Family, Public. N/S=Not stated in the study. 
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All studies involved administering a questionnaire to people presenting to the 
emergency department; either at the time of presentation or shortly (days) thereafter. 
Most surveys were done face to face, the rest by telephone. No study defined 
variables a-priori, and only two studies included the questionnaire used (Thornton, 
unpublished and Martin13) so the similarities and differences between questionnaires, 
and the definitions used for the outcomes reported could not be determined.  

One of these studies purposefully did not explore the reasons people came to ED 
versus primary care and therefore did not include a ‘cost question’ in the survey.13 
Two studies piloted the questionnaire prior to conducting the study.13,16 Some studies 
only reported reasons for presentation to ED as a proportion of various subsets of the 
sample population.8, 13 Finally, one study of 99 patients was not included due to 
insufficient reporting.15  

Reasons for coming to ED—The total number of participants in 11 studies spanning 
43 years was 8463, however not all participants were asked all questions (Table 1).  

Of 7592 patients asked, 6582 (86.7%, 95% CI 85.9–87.4%) stated that they had a GP. 
Despite the differences between the studies, their results are fairly consistent. Of 5850 
patients who responded to a direct question about cost, only 119 patients cited this as 
a reason for coming to ED (2%, 95%CI 1.7–2.4%).  

The most common reason given for presenting to ED was that either the patient or 
someone else thought ED was the most appropriate place to be seen (3466/7822, 
44.3%, 95%CI 43.2–45.4%). In addition, 1557/7592 patients (20.5%, 95%CI 19.6–
21.4%) had seen their GP prior to coming to ED. A further 1958/8463 (23.1%, 95%CI 
22.3–24.1%) had either tried unsuccessfully to see their GP, did not want to bother 
their GP or believed that ED was more accessible than their GP at that time.  

Discussion 

The current review found that patients attending ED in New Zealand do not believe 
that cost is a major factor driving them to seek care in ED. Rather, patients or their 
surrogates believed that the ED was the right place for them at that time, for reasons 
of appropriateness and availability. If one takes a patient-centred view, any ED 
presentation was appropriate for that particular patient, with that particular problem at 
that particular time, as they chose to come. 

These results were consistent for all studies, despite the wide time period over which 
these studies were conducted and the changing demographics of both those who 
present to ED and the wider New Zealand population over the last 50 years.  

The findings are also consistent with a previous New Zealand study, which found that 
in the early 1980s “low income and the receipt of a means-tested benefit were not 

related to sickness attendance rates”.8 This 1984 study also found that those patients 
attending ED with minor complaints represented only a small proportion of ED (12%) 
and a negligible proportion of the primary care non-urgent illness workload (1%) in 
any one week. At this time ED staff reported that it was also quicker to treat patients 
with minor illness than send them away. As a result, the authors believed that 
“…improving the availability of General Practitioner services is unlikely to have a 

major effect on the use of either service”.
8  
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Our results are also consistent with a prior New Zealand Health Survey (n=12488) by 
the Ministry of Health which found that cost was a barrier to primary care for <2% of 
New Zealanders in 2006/07,21 while the most recent survey in 2011/12 found that 
14% of those surveyed (n=12,370) had an ‘unmet primary care need’ due to cost and 
7% had an ‘unmet after hours need’ due to cost. The different results were not 
comparable due to the different way this question was structured in the surveys.22 A 
previous estimate from the 22000 person Survey of Family, Income and Employment 
in 2004/05 put the proportion at 15.5%.6  

In these studies more than 90% of people had access to a primary care provider6, 21 
and utilisation of hospital based emergency care in the previous year was ten-fold less 
than primary care (8.4% versus 84.7%).21  

A recent international systematic review of the effectiveness of organisational 
interventions to reduce ED utilisation reported no studies that examined the effect of 
reducing the direct cost of after-hours primary care visits to ED.3 This review found 
that improved provision of after-hours primary care does not consistently lead to 
reductions in ED attendance. The included studies found associations with reductions, 
no changes or increases in ED attendances. It is apparent that the effects of such 
interventions depend heavily on local factors.3  

In contrast, introducing a direct cost for ED visits (introducing a barrier to ED) 
resulted in reduced ED visits, with the unintended effect of discouraging ED 
attendance for urgent conditions as well as non-urgent conditions.3  

A previous Capital and Coast DHB report suggested an association between Primary 
Health Organisation (PHO) enrolment and reduced ED attendance in Wellington, 
based on one graph showing that the rate of ED attendance per 1000 population for 
PHO enrolees fell over time in comparison to the total ED attendance per 1000.7 
However, other data from the full report 
(http://www.ccdhb.org.nz/planning/Primary_Care/docs/PCF_Report_2009_Final.pdf) 
shows a marked increase in absolute number of PHO enrolees attending ED from 
2003-2004 with a plateau since 2004. This mirrors the jump in PHO enrolment over 
that time.  

The most likely explanation for the apparent reduction in the rate of ED attendance by 
PHO enrolled patients shown in the published data is simply that a large number of 
‘well’ people (who attend the ED less often) became enrolled with PHOs, not that 
enrolment with the PHO improved the wellness of the population so they didn’t go to 
ED (such effects will take decades to become apparent if at all, not weeks or months). 

In regions of New Zealand where access to primary care is already high,21 it seems 
unlikely that investment in efforts to improve that access will have significant results 
on ED presentations. The 25–75% reduction in ED attendance and cost savings in the 
order of $10 million dollars over three years in the Auckland area attempting to divert 
patients away from ED estimated by the Greater Auckland Integrated Health Network 
in 2010 is unlikely to be realised.1  

Limitations—There are several limitations to this review. A single reviewer screened 
articles for inclusion, which creates the opportunity for bias in the selection of 
articles.  
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It is possible that self-reports of the reasons for coming to ED by patients in the ED 
underestimate the true impact of cost on this decision, perhaps due to participant 
discomfort around the nature of this question. However this assumes that patients in 
all eleven studies did not tell the truth when answering the surveys. The findings from 
these ED based studies are supported by independent, anonymous surveys of around 
40,000 New Zealanders who were not currently ED patients.6,21,22  

The questionnaires used in the reviewed studies were not available in published 
reports and were incompletely described, so it is possible that the order and wording 
of questions may have biased against cost being cited (people tend to tick the first few 
options provided in a list, and such questionnaires should randomly order the 
questions).  

Different studies used different denominators and definitions for similar concepts of 
accessibility and availability, and no study stated an a-priori definition of these 
concepts. This makes comparing studies directly for these reasons for presentation 
difficult. There is scope for standardisation of definitions and the structure of such 
questionnaires for the New Zealand health sector to facilitate future comparisons 
between hospitals, other urgent care providers and over time. 

Conclusion 

The cost of primary care is a factor for less than 2% of patients presenting to 
emergency departments in New Zealand. Diverting funds from secondary care to 
offset the cost of after-hours primary care is unlikely to reduce emergency department 
presentations.  

Competing interests: Both authors are employed full time in the public health sector as emergency 
medicine specialists.  

Author information: Peter G Jones, Emergency Medicine Specialist, Adult 
Emergency Department, Auckland City Hospital, Auckland; Vanessa Thornton, 
Emergency Medicine Specialist, Emergency Department, Middlemore Hospital, 
Auckland  

Correspondence: Dr Peter G Jones, Adult Emergency Department, Auckland City 
Hospital, Park Road, Auckland 1142, New Zealand. Fax +64 (0)9 3757014; email 
peterj@adhb.govt.nz  

References:  

1. Business case to deliver better, sooner, more convenient healthcare. Greater Auckland Area 
Integrated Health Network (GAIHN), 2010. 

2. Richardson S, Ardagh M, Hider P. New Zealand health professionals do not agree about what 
defines appropriate attendance at an emergency department. N Z Med J. 2006;119:U1933. 
http://journal.nzma.org.nz/journal/119-1232/1933/content.pdf  

3. Flores-Mateo G, Violan-Fors C, Carrillo-Santisteve P, et al. Effectiveness of organizational 
interventions to reduce emergency department utilization: A systematic review. PLoS ONE. 
2012;7:e35903. 

4. Richardson D, Mountain D. Myths versus facts in emergency department overcrowding and 
hospital access block. Medical Journal of Australia. 2009;190:369–374. 

5. Richardson SK. Increasing patient numbers: The implications for New Zealand emergency 
departments. Accident & Emergency Nursing. 1999;7:158–163. 



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 23 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5941/ ©NZMA 

  

 

6. Jatrana S, Crampton P. Primary health care in New Zealand: Who has access? Health Policy. 
2009;93:1–10 

7. Tan L, Carr J, Reidy J. New Zealand evidence for the impact of primary healthcare investment 
in capital and coast district health board. N Z Med J. 2012;125:7–27. 
http://journal.nzma.org.nz/journal/125-1352/5131/content.pdf  

8. Allan B, Reinken J. Accident and emergency department organization and utilization. Special 
Report Series, 1984. 

9. 2010/11 Implementation plan to deliver better, sooner, more convenient health care. 
September 2010. Greater Auckland area integrated health network (GAIHN), 2011. 

10. Primary options for acute care (POAC) http://www.Primaryoptions.Co.Nz/page/faqs 
(accessed 9/4/13). 2013 

11. Parke T. Diversion of emergency acute workload to primary care: An attractive private sector 
alternative to public hospital emergency departments? N Z Med J. 2011;124(1347). 
http://journal.nzma.org.nz/journal/124-1347/5002/content.pdf  

12. Lewis H. Accident and emergency department utilisation: A consumer survey. N Z Med J. 
1988;101:486–487. 

13. Martin DK. Analgesic usage and reasons for emergency department attendance in ambulatory 
care patients with minor injury. Emerg Med Australas. 2011;23:346–353. 

14. Kljakovic M, Allan BC, Reinken J. Why skip the general practitioner and go to the accident 
and emergency department? N Z Med J. 1981;94:49–52. 

15. Togi K. First stop A & E: A New Zealand perspective. Accid Emerg Nurs. 1997;5:156–163 

16. Garrett JE, Mulder J, Wong-Toi H. Characteristics of asthmatics using an urban accident and 
emergency department. N Z Med J. 1988;101:359–361. 

17. Dixon CW, Emery GM, Spears GF. Casualty department utilisation survey. N Z Med J. 
1970;71:272–279. 

18. Richards JG, White GR. Accident and emergency services at Auckland Hospital. N Z Med J. 
1977;85:272–274. 

19. Richards JG, White GR, Bigg-Wither G, et al. Emergency services in South Auckland. N Z 
Med J. 1979;90:217–218. 

20. Buchanan C. A & E utilisation in Dunedin. N Z Med J. 1985;98:918–919. 

21. Ministry of Health. A portrait of health: Key result of the 2006/07 New Zealand Health 
Survey. 2008. 

22. Ministry of Health. The 2011/12 New Zealand Health Survey. 2013. 

 

 



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 24 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5941/ ©NZMA 

  

 

Appendix 1. Search strategy 25/2/2013; Ovid MEDLINE(R) in-process & other 

non-indexed citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 

to present  
 

Searches Search term Hits 

1 exp Emergency Service, Hospital/ 45206  

2 
(accident adj emergency).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

234  

3 
(casualty adj department).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

486  

4 
(emergency adj department).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

37773  

5 
(casualty adj ward).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword 
heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

50  

6 
(accident adj department).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

80  

7 
(emergency adj ward).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword 
heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

638  

8 
(accident adj ward).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword 
heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

7  

9 
(emergency adj room).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword 
heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

10562  

10 
(emergency adj medicine).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

14185  

11 
(emergency adj physician).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

1918  

12 
(emergency adj specialist).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

11  

13 
(accident adj surgeon).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword 
heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

9  

14 
(emergency adj surgeon).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique identifier] 

26  

15 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 84837  

16 New Zealand.mp. or New Zealand/ 48912  

17 15 and 16 435  
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Higher mortality in women undergoing coronary artery 

bypass grafting 

Tom Kai Ming Wang, Tharumenthiran Ramanathan, Ralph Stewart, Greg Gamble, 
Harvey White 

Abstract 

Aims While men have higher rates of cardiovascular disease, several studies report 
women having higher mortality after cardiac surgery, reasons for which are unclear. 
We compared characteristics and outcomes of coronary artery bypass grafting (CABG) 
by sex. 

Methods All patients undergoing isolated CABG during July 2010–June 2012 were 
grouped by sex for retrospective analyses. 

Results A total of 168 (20.5%) women and 650 (79.4%) men were included, 
followed-up for 1.4±0.6 years. Women were older (66.4 vs 64.0 years; p=0.007), with 
higher body mass index (30.1 vs 28.8 kg/m2; p=0.004), increased prevalence of 
hypertension (78.9% vs 67.8%; p=0.008), current smoking (20.2% vs 13.1%; 
p=0.027), chronic respiratory disease (22.6% vs 15.4%; p=0.028) and estimated 
glomerular filtration rate (74 vs 81 ml/min/1.73m2; p=0.007). Women had less grafts 
performed (3.1 vs 3.3; p=0.014) and less use of radial grafts (14.9% vs 25.2%; 
p=0.004). Female sex was independently associated with higher 30-day mortality 
(4.8% vs 0.8%) odds ratio 5.63, 95% confidence interval 1.67-19.0; p=0.005 and 
medium-term mortality hazards ratio 2.49, 1.06-5.84; p=0.037 (1-year survival 93.9% 
vs 98.1%); but not surgical morbidity (21.4% vs 16.9%; p=0.661). 

Conclusion Women had higher 30-day and medium-term mortality after CABG even 
after adjusting for higher prevalence of risk factors and comorbidities. 

Ischaemic heart disease (IHD) was the single most common cause of death in New 
Zealand (NZ) at 19.0% in 2009, with 45.3% being women.1 Coronary artery bypass 
grafting (CABG) is the standard treatment for patients with severe three-vessel or left 
main stem coronary disease, and multi-vessel disease in diabetic patients.2–4 

Many,5–15 but not all16–19 studies have found women to have higher rates of mortality 
and morbidity after CABG. Most contemporary operative risk scores therefore 
include sex as an important parameter for predicting mortality after cardiac 
surgery.20,21 However, sex is frequently an underappreciated risk factor in the decision 
making for CABG and is not included in the New Zealand Access or Urgency Scores. 
Outcomes according to sex have also not been investigated in a NZ cohort.  

We aimed to compare characteristics and mortality and morbidity outcomes by sex in 
a contemporary cohort of New Zealanders undergoing CABG. 

Methods 

Ethics—Ethics approval of this study was obtained from our hospital’s Ethics Committee. Consecutive 
patients having isolated CABG without concomitant valve surgery from July 2010 to June 2012 at 
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Auckland City Hospital were included in the study. Relevant pre-, peri- and post-operative data were 
retrospectively collected from computerised clinical records. 

Definitions—The following definitions were used for baseline characteristics. Angina was graded 
using the Canadian Cardiovascular Society Classification (CCS) and heart failure by the New York 
Heart Association Functional Classification (NYHA). Hypertension was defined as prescribed 
medications for lowering blood pressure, any measurement of over 140/90 mmHg prior to operation or 
a previous formal diagnosis.  

Hypercholesterolaemia referred to total cholesterol >5.0mmol/L, on treatment to lower cholesterol 
before admission or a previous formal diagnosis. Stroke included any previous history of a neurological 
deficit that persisted over 24 hours and caused by disturbance of cerebral blood supply. Peripheral 
vascular disease included claudication, vascular intervention or amputation of peripheries for arterial 
insufficiency, aortic aneurysm and ankle brachial index <0.9 or imaging evidence of >50% stenosis in 
any peripheral artery.  

Chronic respiratory diseases included use of inhaled corticosteroids for respiratory symptoms, forced 
expiratory volume in 1 second (FEV1) <80% on spirometry, or previous formal diagnosis. The number 
of major coronary vessels with >50% stenosis was recorded. Estimated glomerular filtration rate 
(eGFR) was calculated using the Modification of diet and renal disease equation using the last pre-
operative serum creatinine measurement. The operative risk was calculated using logistic EuroSCORE 
I.20 

Operative variables collected include number of grafts and duration of cardiopulmonary bypass and 
aortic cross-clamp. Post-operative high-sensitivity troponin T (hs-TnT) was routinely measured 12-24 
hours post-operatively. The development of new Q-waves or left bundle branch block (LBBB) on ECG 
on day 3 after CABG or new regional wall motion abnormalities on post-operative echocardiogram 
were independently interpreted by two authors (TKMW and HDW).  

Five post-operative complications as defined by the Society of Thoracic Surgeon’s (STS) score and 
their composite were determined.21 These included permanent stroke (acute neurological deficit>24 
hours due to cerebral blood supply disturbance), renal failure (new dialysis requirement or increase of 
creatinine to >4.0 mg/dL and >3 times last pre-operative level), prolonged ventilation >24 hours, deep 
sternal wound infection and return to theatre for any reason.  

Mortality data were checked against New Zealand’s national registry up till 31 December 2012. Thirty-
day mortality, medium-term mortality and composite surgical morbidity were our main pre-specified 
outcomes. 

Statistical analyses—Continuous and categorical variables were presented as mean (standard 
deviation) and percentages (frequency) respectively. Mann-Whitney U test and Fisher’s exact test were 
used were used for univariate analyses. Univariate survival analysis was performed using Kaplan-
Meier curves and log-rank (Mantel-Cox) test.  

Multivariate analyses was performed on variables with p<0.10 in univariate analysis. Logistic 
regression was used to calculate odds ratios (OR) for cross-sectional outcomes and Cox proportional 
hazards regression used to calculate hazards ratios (HR) for longitudinal outcomes, together with their 
95% confidence intervals (95%CI). SPSS (version 17.0, SPSS Inc., Chicago, IL, USA) and Prism 
(version 5, GraphPad Software, San Diego, CA, USA) software were used for analyses. All tests were 
two tailed and p-value less than 0.05 were d statistically significant. 

Results 

Out of 818 CABG patients included in the study, 168 (20.5%) were women. Table 1 
presents the pre-operative characteristics by sex. Women were older (66.4 vs 64.0 
years; p=0.007), had higher body mass index (30.1 vs 28.8 kg/m2;p=0.004), higher 
CCS class for angina (p=0.037), had higher prevalence of hypertension (78.9% vs 
67.8%, p=0.008) and chronic respiratory disease (22.6% vs 15.4%; p=0.028), more 
were current smokers (20.2% vs 13.1%; p=0.027) and had impaired renal function (74 
vs 81 ml/min/1.73m2; p=0.007). Women also had significantly higher logistic 
EuroSCORE I (6.6% vs 4.0%; p<0.001).
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Table 1. Baseline characteristics 
 

Variables Men Women P value 

Number 650 168  

Demographics 

Age (years) 64.0 (10.1) 66.4 (9.7) 0.007 

Ethnicity   0.288 

 New Zealand Europeans 42.8% (278) 36.3% (61)  

 Māori 9.1% (59) 13.7% (23)  

 Pacific 14.2% (92) 16.7% (28)  

 Indians 13.2% (86) 14.9% (25)  

 Other Asians 6.5% (42) 4.2% (7)  

 Other 14.3% (93) 14.3% (24)  

Body mass index (kg/m2) 28.8 (4.8) 30.1 (6.7) 0.004 

Presentation 

Canadian Cardiovascular Class for angina   0.037 

 0 13.1% (85) 10.7% (18)  

 1 7.2% (47) 4.8% (8)  

 2 26.2% (170) 17.9% (30)  

 3 17.7% (115) 24.4% (51)  

 4 35.8% (233) 42.3% (71)  

New York Heart Association Class    0.062 

 I 82.0% (533) 82.1% (138)  

 II 10.6% (69) 6.0% (10)  

 III 3.5% (23) 7.1% (12)  

 IV 3.8% (25) 8.9% (15)  

Recent myocardial infarction within 6 weeks 50.0% (325) 48.2% (81) 0.729 

Intra-aortic balloon pump 8.2% (53) 7.7% (13) 1.000 

Inpatient operation  80.0% (520) 78.0% (131) 0.592 

Waitlist (days) 21 (47) 23 (45) 0.521 
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Past medical history 

Myocardial infarction 65.5% (426) 69.6% (117) 0.360 

Percutaneous coronary intervention 10.6% (69) 12.5% (21) 0.490 

Coronary artery bypass grafting 1.4% (9) 1.2% (2) 1.000 

Congestive heart failure 5.2% (34) 6.0% (10) 0.702 

Atrial fibrillation  7.7% (50) 6.5% (11) 0.742 

Diabetes 37.5% (244) 41.1% (69) 0.423 

Diabetes on insulin 9.8% (64) 14.9% (25) 0.071 

Hypercholesterolaemia 91.2% (593) 93.5% (157) 0.434 

Hypertension 67.8% (441) 78.9% (132) 0.008 

Current smoker 13.1% (85) 20.2% (34) 0.027 

Stroke 6.3% (41) 5.4% (9) 0.722 

Peripheral vascular disease 10.2% (66) 14.9% (25) 0.098 

Chronic respiratory disease 15.4% (100) 22.6% (38) 0.028 

Dialysis 2.8% (18) 3.6% (6) 0.608 

Investigations 

Left main stem stenosis >50%  43.1% (280) 47.0% (79) 0.384 

Number of diseased coronary arteries   0.475 

 1 0.6% (4) 1.2% (2)  

 2 17.2% (112) 20.2% (34)  

 3 82.2% (534) 78.6% (132)  

Ejection fraction   0.517 

 Normal (>50%) 69.5% (452) 74.4% (125)  

 Mild impairment (40-50%) 14.5% (94) 12.5% (21)  

 Moderate impairment (30-40%) 10.0% (65) 9.5% (16)  

 Severe impairment (<30%) 6.0% (39) 3.6% (6)  

Estimated glomerular filtration rate per ml/min/1.73m2 81 (28) 74 (33) 0.007 

EuroSCORE I (logistic) 4.0% (4.4%) 6.6% (6.3%) <0.001 

EuroSCORE II 2.4% (2.9%) 3.2% (3.5%) <0.001 

Society of Thoracic Surgeons score 3.1±3.2% 5.5±4.5% <0.001 
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*P values less than 0.05 are in bold, and between 0.05–0.10 are in italics. 

Table 2. Operative variables and post-operative outcomes 
 

Variables Men Women P value 

Operation details 

Off-pump 2.8% (18) 2.4% (4) 1.000 
Number of distal anastomoses 3.3 (0.8) 3.1 (0.8) 0.014 
Left internal mammary artery graft 98.0% (637) 97.6% (164) 0.762 
Right internal mammary artery graft 6.2% (40) 5.4% (9) 0.856 
Radial artery graft 25.2% (164) 14.9% (25) 0.004 
Saphenous vein graft 93.8% (610) 93.5% (157) 0.858 
Cardiopulmonary bypass time (minutes) 92 (26) 90 (26) 0.332 

Post-operative outcomes 

Post-operative high-sensitivity troponin T (ng/L) 581 (855) 575 (879) 0.933 
New electrocardiogram or echocardiographic changes 13.7% (88/641) 12.8% (21/164) 0.898 
Composite Surgical morbidity 16.9% (110) 21.4% (36) 0.176 
 Stroke 1.1% (7) 1.2% (2) 1.000 
 Renal failure 2.5% (16) 1.2% (2) 0.553 
 Prolonged ventilation >24hours 12.6% (82) 15.5% (26) 0.370 
 Deep sternal wound infection 0.2% (1) 1.2% (2) 0.109 
 Reoperation 4.3% (28) 7.7% (13) 0.076 

Operation to discharge (days) 8.0 (5.5) 8.8 (6.2) 0.095 

Re-admit to hospital within 30 days  18.3% (119) 19.6% (33) 0.739 
30-day mortality (%) 0.8% (5) 4.8% (8) 0.001 
*P values less than 0.05 are in bold, and between 0.05-0.10 are in italics. 
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Table 3. Multivariate analyses 
 

Variables 30-day mortality P value 

Odds ratio 95% Confidence Interval 

Female 5.63 1.67–19.0 0.005 

Māori/Pacific 5.13 1.41–18.7 0.013 

New York Heart Association Class IV 5.78 1.20–27.7 0.028 

Variables Medium-term mortality P value 

Hazards ratio 95% Confidence Interval 

Female 2.49 1.06–5.84 0.037 

Māori/Pacific 2.31 0.99–5.40 0.053 

New York Heart Association Class IV 3.13 0.96–10.2 0.059 

Estimated glomerular filtration rate per 10ml/min/1.73m2 1.22 1.02–1.45 0.027 

Variables Surgical morbidity P value 

Odds ratio 95% Confidence Interval 

Female 1.12 0.68–1.82 0.661 

Māori/Pacific 1.63 1.03–2.57 0.037 

Intra-aortic balloon pump 7.25 3.84–13.7 <0.001 

Diabetes on insulin 1.88 1.06–3.35 0.032 

Current smoker 1.87 1.11–3.17 0.019 

Estimated glomerular filtration rate per 10ml/min/1.73m2 1.07 0.99–1.16 0.074 

Ejection fraction (<40%) 2.74 1.67–4.50 <0.001 

EuroSCORE I (logistic) 1.04 1.00–1.08 0.028 
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Table 2 presents the operative and post-operative variables by sex. Women had lower 
number of bypassed vessels (3.1 vs 3.3; p=0.014) and lower proportion who had 
radial grafts used (14.9% vs 25.2%; p=0.004). Duration of cardiopulmonary bypass 
and aortic cross-clamp were similar. Women had higher 30-day mortality (4.8% vs 
0.8%; p=0.001). Individual and composite surgical morbidities as well as length of 
hospital stay did not differ by sex. 

 

Figure 1. Kaplan-Meier survival curves of isolated coronary artery bypass 

grafting by sex 
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Kaplan-Meier survival curves are illustrated in Figure 1, for a mean follow-up of 
1.4±0.6 years. Women had higher medium-term mortality during follow-up with 
hazards ratio 3.88, 95% confidence interval 1.43–10.6, p=0.008, although this appears 
to be weighted solely from differences within the first 30 days. One-year survival was 
93.9% for women and 98.1% for men. 

Table 3 presents the predictors of the pre-specified surgical outcomes in multivariate 
analyses. Female sex was independently associated with 30-day mortality (hazards 
ratio 5.63, 95% confidence interval 1.67–19.0, p=0.005) and medium-term mortality 
(2.49, 1.06–5.84, p=0.037), but not surgical morbidity (p=0.661). 
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Discussion 

This study shows in a major New Zealand Cardiac Surgery Centre that 30-day and 
medium-term mortality after CABG was higher in women than men at 6.4 times and 
3.9 times respectively. Even after adjusting for other relevant variables in multivariate 
analysis, the corresponding ratios were 5.6 and 2.5.  

Other studies have reported mixed results. Several found female sex to be 
independently associated with higher early (usually 30-days or in-hospital) and/or late 
mortality (2–7 years) after CABG with ratios of 1.2-2.3.7,9,11–14 Some found women to 
have higher mortality that could be explained by differences in baseline 
characteristics.5,8,10,15 Several found no differences in mortality between women and 
men, (18, 19) and in several women had slightly better late survival.16,17 

Women in our cohort had more cardiovascular risk factors and comorbidities than 
men. Women were older,5–19 had higher body mass index,6–8,13–15,19 higher CCS class 
for angina,7,9,11,13,15,18,19 higher prevalence of hypertension,6–10,15,16,19 more chronic 
respiratory disease5,7,11,13–15 and worse renal function.6,7,9,11,12,14,1 All of these 
parameters are established predictors of higher mortality after cardiac surgery and are 
included in the EuroSCORE20 and/or STS scores.21 Women had higher EuroSCOREs 
in our cohort given their sex which is included in the EuroSCORE, older age and 
more comorbidities, they also had higher STS scores. These are important reasons that 
at least partially explain the worse outcomes that we found after CABG for women. 

Other risk factors found to be more prevalent in women who had CABG reported by 
at least three studies include higher NYHA class or history of congestive heart 
failure,7,8,10–12,15,19 hyperlipidaemia,7,10,13,15,16 diabetes,5–7,9–12,14–17,19 peripheral 
vascular disease,8–11,13,14,17,19 cerebrovascular disease7,8,10–12,17 and urgent surgery.8–

11,13,14,16,19 We did not find these associations in our cohort which may be because of 
the lack of power compared to other studies. 

Some previous studies have also reported that women having CABG are less likely to 
be current smokers,6,8,10,13,15,18,19 have had previous CABG,5,7,9,11,12,14,15,17 impaired 
ejection fractions5,7,9,12,14,15,17,18 and less extensive coronary artery disease.11,14,15,17–19 
We did not find these associations in our cohort. Indeed we found more women were 
current smokers than men, putting them at higher risk for both cardiovascular and 
respiratory diseases. These findings may explain the difference in mortality after 
CABG by sex was greater in our cohort compared to other studies. 

As previously reported, we found women to have less surgical bypass 
anastomoses6,8,10,13,15,18,19 and less use of radial grafts.8,15,19 Fewer anastomoses may 
reflect less extensive coronary artery disease, but also females have smaller coronary 
arteries than men23 and target vessels may have been too small to be grafted.  

Other studies have also found less utilisation of internal mammary grafts8,12–15,18,19 
and shorter duration of cardiopulmonary bypass or aortic cross-clamp8,10,13,15 in 
women, most likely due to less grafting being performed. Under-utilisation of arterial 
grafts which have better patency, inadequate revascularisation as well as longer time 
on cardiopulmonary bypass are all established predictors of mortality after CABG in 
women.5,13,17–19,22  
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Despite the differences by sex mentioned above, there may be other characteristics 
beyond baseline and operative characteristics not accounted for that relate to female 
sex being independently associated with mortality after CABG. The first group of 
reasons are characteristics unique to women, including smaller coronary vessels23 
resulting in greater technical difficulty, reduced perfusion and graft failure. Women 
may also have more coronary microvascular dysfunction,24 and ovarian oestrogen 
receptor or ovarian dysfunction.25 The second category of reasons is related to the 
presentation and management of women with IHD.26 Women are more likely to have 
atypical ischaemic symptoms,27 silent, unrecognised or late presentation28 and to 
receive less aggressive or delayed investigations and interventions.29 The presence of 
higher angina class and a trend for higher heart failure class in women in our study 
suggests that they may have received less aggressive and/or delayed interventions 
than men. These factors would be expected to lead to worse outcomes after CABG in 
women. 

Only 20.5% of CABG performed in our cohort were in women, even though 
approximately 45% of IHD deaths in NZ occur in women. Our data show that women 
are more symptomatic than men prior to CABG, have a higher prevalence of risk 
factors than men and do worse than men after CABG with higher mortality. There is 
thus a need to raise the awareness of managing IHD in women in respect of earlier 
screening, early performance of investigations and referral for CABG as appropriate. 
The NZ national guidelines recommend cardiovascular risk screening 10 years later in 
women compared to men and 10 years later than national funding screening for breast 
cancer (55 vs 45 years of age),30 even though deaths from IHD are more common than 
deaths from breast cancer. There should be a lower age threshold for screening for 
cardiovascular risk factors than the 55 years of age currently recommended and 
similar to the 45 years of age for men. In addition, the indications for cardiac 
investigations should take into account the often atypical presentation of women.  

Limitations—This is a retrospective observational study. The number of patients and 
pre-specified end-points was limited given that it was a single-centred cohort, so that 
there was limited statistical power. Follow-up time was restricted as this was a recent 
cohort. Outcomes after discharge such as re-admissions, recurrent myocardial 
infarction and quality of life were not obtained. 

Conclusion 

Female sex was independently associated with 5.6 times higher 30-day mortality and 
2.5 times higher medium-term mortality after CABG. Women have had more risk 
factors and comorbidities that put them at higher risk. Further research is required to 
identify reasons behind this and to formulate strategies to help reduce this disparity. 
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Abstract 

Aims To audit all patients admitted to a New Zealand (NZ) Hospital with a suspected 
or definite acute coronary syndrome (ACS) over a 14-day period, to assess their 
presentation type and management in hospital and at discharge, with emphasis on 
time delays for invasive management and revascularisation treatments. 

Methods We updated the established NZ ACS Audit group of 39 hospitals admitting 
ACS patients across NZ, and enrolled NZ patients in conjunction with the bi-National 
Australia and NZ ACS ‘SNAPSHOT’ audit. Comprehensive data was recorded on all 
patients admitted between 00.00 hours on 14 May 2012 to 24.00 hours on 27 May 
2012. Patient management at intervention centres (7 public, 3 private) was compared 
with non-intervention centres (29 public).  

Results There were 1007 patient admissions: STEMI (10%), NSTEMI (26%), UAP 
(17%), other diagnoses including secondary myonecrosis (18%), chest pain thought 
unlikely to be ischaemic (29%). Cardiac investigations were used in a minority of 
patients: chest X-ray (91%), echocardiogram (29%), exercise test (23%), computed 
tomographic (CT) angiogram (4%) and conventional coronary angiogram (33%). 
Patients admitted to a non-intervention centre (n=439) were less likely to receive an 
echocardiogram (25 vs 31%, p<0.05). Non-intervention centre patients with 
NSTEMI/UAP waiting longer for angiography (3.8 vs 2.1 days p<0.0001), and had a 
longer length of hospital stay (4.0 vs 3.1 days, p=0.043). For patients with a final 
diagnosis of a definite ACS (n=531), non-intervention centre patients were 
significantly less likely to be revascularised with PCI (25% vs 37%, p=0.0019) 
although CABG surgery numbers were not statistically different (4.1% vs 7.3%, 
p=0.13).  

Conclusions A collaborative group of clinicians and nurses has performed a third 
nationwide audit of suspected and definite ACS patients, and shown some gaps in the 
current service, including limited access to echocardiography and cardiac 
angiography. In particular we noted significant delays for non-intervention centre 
patients accessing planned invasive assessment. This study reveals areas of clinical 
need and emphasises the benefit of ongoing clinical audit, with subsequent feedback 
and a focus on integrated clinical service delivery, which can improve the care of 
ACS patients in New Zealand. 
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Glossary 

 

 

The optimal management of patients with an acute coronary syndrome (ACS) requires 
an integration of extensive clinical knowledge with effective service infrastructure. 
This medical knowledge, which is the result of numerous clinical trials and in-depth 
clinician experience, is summarised in local.1,2 and international3-6 guidelines on the 
management of ACS patients. The guidelines direct this complex area of medicine, 
allowing for some individual variation due to particular patient co-morbidities and an 
integration of all of these factors by clinicians’ skills. 

Appropriate translation of this knowledge into clinical practice has been a challenge. 
The development of an effective infrastructure within and across District Heath 
Boards (DHBs) was initially hampered by a poor understanding of the clinical need, 
by the Ministry of Health in Wellington. To facilitate change, in the late 1990s, 
clinicians across New Zealand (NZ) collaborated to audit patient management with 
the first Cardiac Society of NZ ACS audit in 2002.7 This audit produced the 
momentum for National change in ACS patient management. 

The first National audit in 2002 demonstrated a low level of available services, and an 
inequitable management pattern, with rural patients receiving a half to a third of 
modern investigations and revascularisation compared to most city patients.8 The 2nd 
ACS National audit of 2007, revealed that more equitable service had evolved, 
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although levels of investigations undertaken were low, and there were still significant 
time delays to access appropriate management.9,10 

While falls in age-standardised mortality have been well publicised over the last 3 
decades, heart disease still accounts for 30% of all deaths in New Zealand, and the 
number of ACS patients is not falling.11 Multiple challenges exist to improve patient 
care,12 and barriers need to be cleared to enable a cohesive service to develop.13  

In 2012, the Australian Cardiology community wished to run a similar comprehensive 
audit in Australia, and so combined with the NZ ACS Audit group, as a bi-national 
Australia and New Zealand ‘SNAPSHOT’ ACS group. This 'sister' publication, to the 
major bi-national publication,14 reports on the current (2012) ACS management 
provision in New Zealand and focuses on the interventional service. Once again we 
chose to undertake the Audit during a 2-week autumn period, to be consistent with the 
2002 and 2007 Audits, and to minimise the known influence of seasonal change on 
the number of ACS patients.15 

Methods 

Study group—The established New Zealand ACS Audit Group network from 2002 and 2007 was 
updated and consisted of one physician for every hospital in New Zealand that admitted ACS patients. 
Most centres also co-opted one or more coronary care unit or research nurses or registrars to assist with 
data collection for the study.  

The New Zealand ACS Audit Group with its own Steering Committee ran the New Zealand section of 
the bi-national study, on behalf of the 39 participating Centres (see acknowledgements). The bi-
national study was designed and run by academic clinicians and researchers from both countries, with 
widespread support from the Cardiac Society of Australia and New Zealand, and from many associated 
state and national groups.14 The bi-national steering committee had 4 New Zealand representatives (see 
acknowledgements). 

A 2-week audit period was accepted as a compromise between the need to collect sufficient patient 
numbers to obtain an accurate representative cohort versus the ability of unfunded clinicians and nurses 
to collect the consecutive patient data. We collected data from 00.00 hours on Monday 14 May to 
24.00 hours on Sunday 27 May 2012. 

Hospitals—Since 2007, the number of hospitals ‘planning to admit’ ACS patients had not changed 
(n=39 Centres), but several hospitals now had more local access to invasive cardiac angiography or 
percutaneous coronary intervention (PCI).  

North Shore Hospital in Auckland had acquired a cardiac angiography suite in November 2007, with a 
second laboratory in 2011, which is operational with three PCI operators, during working hours on 
weekdays. Hence North Shore Hospital is now included in the interventional centre group.  

Both Nelson Hospital and Tauranga Hospital had acquired a limited PCI service, mostly during 
weekdays and working hours, although with just one PCI operator, and hence were still included 
among the non-intervention Centres. 

Other smaller hospitals in New Zealand were not actively trying to admit such patients. Therefore, in 
2012 there were 39 hospitals admitting ACS patients, 10 of whom were deemed ‘interventional’ and 29 
‘non-interventional’ Centres. 

Data collection—Written study protocols were supplied to all participating sites, along with definitions 
of the various data being collected. 

The data collection form recorded patient demographics, initial and discharge diagnosis, medication 
use in hospital and at discharge, as well as investigations undertaken and invasive treatments received 
by patients. Clinical variables enabled the calculation of the GRACE risk score 16, as well as the 
logistical details of patient presentation and transfers between hospitals.  

Data (including revascularisation procedures) from patients subsequently transferred to another 
institution are ‘attributed’ to their original admitting hospital. Ethnicity was self-reported at hospital 
admission and a “single prioritised ethnic group” assigned,17 as practiced by the standard New Zealand 
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method (i.e. those patients reporting multiple ethnicities have been allocated classification on the 
“prioritised” basis of selecting the ethnicity if one of the recorded ethnicities are (in order), Maori, 
Pacific peoples, Asian, other groups except NZ European). 

Data was then entered via a secure online system to the George Institute for Global Health, Sydney 
University, Australia. The George Institute built the database and co-ordinated data-management. The 
NZ ACS Audit Group donated its previous data form from 2007 to the bi-national effort. Significant 
identical data were collected in 2012, as well as extra data, consistent with the evolving management of 
ACS patients. 

In addition, each participating hospital was asked to complete a single site survey 14 describing local 
resources including cardiac investigation and management capabilities and workforce characteristics. 

Patient eligibility and diagnosis—The inclusion criterion for the audit was ‘a patient admitted 
overnight with a suspected or definite acute coronary syndrome’. Patients were tracked for the duration 
of the acute care episode including all transfers between hospitals. 

Following admission and investigations, a ‘discharge diagnosis’ was subsequently determined by the 
local clinical team who confirmed the diagnosis of an ACS as a STEMI, NSTEMI or UAP, or 
determined a ‘non-ACS’ presentation resultant on investigations undertaken in hospital and the 
patient’s clinical course. 

“STEMI/LBBB” required ST elevation or new onset LBBB on an electrocardiogram (ECG) at any time 
during the admission, with elevation of cardiac biomarkers except where patients had died prior to 
biomarkers being taken. “NSTEMI” required evidence of biomarker elevation with or without ECG 
changes consistent with ischaemia. “Unstable angina” and “Chest-pain unlikely ischaemic” reflected 
local clinical determination. Where the diagnosis remained uncertain in the absence of definitive ECG 
changes and/or biomarker elevation, but where the patient received in-hospital coronary 
revascularisation (either PCI or CABG), the classification of “chest-pain likely ischaemic” was applied.  

Where a clear alternative primary diagnosis emerged, or when evidence of myonecrosis was considered 
secondary to another disease process (e.g. pulmonary embolus) patients were grouped as “other 
diagnosis including secondary myonecrosis”. 

Patient events and outcome—In-hospital major adverse cardiac events (MACE), previously defined 
14, included the occurrence of any one of the following events: death, new or recurrent MI, MI 
following PCI or CABG, major bleeding, stroke, cardiac arrest or worsening heart failure. Clinical 
event reporting relied on local documentation using a standardised completion note. Formal 
adjudication of events was not possible.  

Hypertension and dyslipidaemia were defined as patients on treatment, or with a previous clinical 
diagnosis. Patients with diabetes mellitus were those on diet control, oral hypoglycaemic, or insulin 
treatment. Cardiogenic shock was defined as: a systolic blood pressure of <90 mmHg for at least 30 
minutes, or the need for supportive measures to maintain a systolic blood pressure of >90 mmHg with 
end organ hypoperfusion.18 Sustained ventricular tachycardia was defined as >30 seconds of ventricular 
tachycardia, or requiring electrical cardioversion. 

Ethics Committee application—Following input from all 39 centres and expedited review, the 
National Multicentre Ethics Committee concluded that this was an audit of health service delivery and 
a consent waiver was applied.19 The Ethics Committee permitted the collection of patient names and 
National Health Index (NHI) numbers to assist with accurate data collection. 

Statistics: Data are presented as mean (standard deviation) or median (interquartile range) as indicated. 
Comparisons between groups for categorical variables were made using Fisher’s exact test, or the chi-
square test as appropriate. Between groups comparisons of non-normally distributed data was made 
using Wilcoxon/Kruskall Wallis test. Confidence intervals for rates were calculated using a mid P 
method (www.openepi.com). 

All tests were two tailed, P<0.05 was considered significant and since all comparisons had been pre-
specified no adjustment to the overall significance level was made. All analyses were performed using 
SAS (v9.2, SAS Institute Inc) software. 
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Results 

All 39 New Zealand hospitals identified as admitting acute coronary syndrome 
patients agreed to participate and together registered 1007 patients. There were 149 
transfers between hospitals for the same episode of care. No patients were readmitted 
within the 2 weeks. Three hospitals had no suspected ACS admissions during the 
audit period whereas 2 hospitals admitted more than 100 patients over these 2 weeks 
(Table 1).  

At hospital discharge, patients were diagnosed with STEMI/LBBB (10%), NSTEMI 
(26%), unstable angina pectoris (17%), another cardiac or medical condition including 
patients with secondary myonecrosis (18%) or chest pain not of ischaemic origin 
(29%) (Table 2a). 

Baseline demographics 

Baseline demographics: all suspected or definite ACS patients (N=1007) — The 
median age of all patient admissions was 69 years, 58% were male and they were 
predominantly Caucasian (77%), with 71% of patients being born in New Zealand 
(Table 2a). Previous cardiac history was of myocardial infarction (29%), PCI (20%) 
and CABG surgery (10%).  

Patients whose chest pain was not ischaemic (n=293) were younger (63 vs 70 years, 
p<0.0001), and more likely to be female (47% vs 40%, p=0.025), compared to the 
other 4 categories of patients (n=714). 

Baseline demographics: definite ACS patients (N=531) — The median age of the 
definite ACS patient admissions was 72 years (Table 2a). STEMI/LBBB patients 
were younger (68 years) than NSTEMI (75 years) or UAP (71 years) patients 
(p<0.0001). Although STEMI patients were younger, STEMI and NSTEMI patients 
had a similar GRACE risk score16: 142 (IQR: 126–163) and 141 (122–168) (P=0.56), 
respectively. The GRACE risk score for UAP patients was significantly lower (117 
(IQR: 100–136) p<0.0001). 

Baseline demographics: intervention or non-intervention centre patients (N= 

1007) — Just over half of patient admissions (n= 568 (56%)) were to one of ten 
hospitals identified as ‘Intervention centres’ (Table 1).  

Patients initially admitted to non-intervention centres (n= 439 (44%)) tended to have 
an increased likelihood of a positive family history, were more likely to be Caucasian 
or Maori and born in New Zealand, and less likely to be of Pacific Islands, Indian or 
Asian ethnicity or be born in the Pacific Islands. Further, non-intervention Centre 
patients were more likely to have renal impairment and a prior history of atrial 
fibrillation, TIA or stroke (Table 2b). 

 



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 41 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5939/ ©NZMA 

  

 

 

Table 1. Admissions and transfers to intervention (n=568) and non-intervention 

(n=439) centres (national population of 4,318,000)
20  

 

Intervention centres (n=10 hospitals) 

 No. of 

own pts 

Trans in Trans 

out 

Total 

admiss 

Angio PCI CABG 

Auckland City Hospital 
Middlemore, Auckland 
North Shore, Auckland 
Mercy, Auckland (P) 
Ascot, Auckland (P) 
Waikato, Hamilton 
Wellington 
Wakefield, Wellington (P) 
Christchurch 
Dunedin 
Intervention TOTAL 

125 
68 
82 
0 
1 
57 
56 
0 

141 
38 

568 

28 
11 
6 
0 
0 
40 
30 
0 
12 
11 

138 

15 
8 
5 
0 
0 
0 
1 
0 
0 
0 
29 

153 
79 
88 
0 
1 

97 
86 
0 

153 
49 

706 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

100% 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

100% 

Y 
N 
N 
Y 
N 
Y 
Y 
Y 
Y 
Y 

70% 

 

Non-intervention centres (n=29 hospitals) 

Auckland/Northland, North Island (population 1,607,100) 

 No. of 

own pts 

Trans in Trans 

out 

Total 

admiss 

Angio PCI CABG 

Kaitaia 
Dargaville 
Rawene 
Kawakawa 
Whangarei 
Waitakere 
TOTAL 

2 
2 
2 
10 
22 
54 
92 

0 
0 
0 
0 
3 
0 
3 

0 
1 
2 
5 
8 
4 
20 

2 
2 
2 

10 
25 
54 
95 

N 
N 
N 
N 
N 
N 

0% 

N 
N 
N 
N 
N 
N 

0% 

N 
N 
N 
N 
N 
N 

0% 

Waikato/Central, North Island (population 829,700) 

Thames 
Tauranga 
Whakatane 
Rotorua 
Tokoroa 
Te Kuiti 
Taupo 
Gisborne 
Taumarunui 
New Plymouth 
TOTAL 

10 
53 
8 
13 
2 
2 
6 
4 
0 
21 

119 

0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
2 

7 
8 
3 
8 
2 
2 
4 
2 
0 
6 
42 

10 
54 
8 

13 
2 
2 
7 
4 
0 

21 
121 

N 
Y 
N 
N 
N 
N 
N 
N 
N 
Y 

20% 

N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 

10% 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

0% 

Wellington/Lower North Island and Upper South Island (population 1,023,200) 

Hastings 
Wanganui 
Palmerston North 
Masterton 
Hutt 
Nelson 
Blenheim 
TOTAL 

58 
16 
20 
11 
16 
6 
19 

146 

0 
0 
0 
0 
1 
5 
0 
6 

6 
8 
8 
3 
4 
1 
5 
35 

58 
16 
20 
11 
17 
11 
19 

152 

Y 
N 
Y 
N 
N 
Y 
N 

43% 

N 
N 
N 
N 
N 
Y 
N 

14% 

N 
N 
N 
N 
N 
N 
N 

0% 
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Christchurch/Canterbury, South Island (population 557,600) 

Greymouth 
Ashburton 
Timaru 
TOTAL 

6 
4 
33 
43 

0 
0 
0 
0 

1 
1 
10 
12 

6 
4 

33 
43 

N 
N 
N 

0% 

N 
N 
N 

0% 

N 
N 
N 

0% 

Dunedin/Otago, South Island (population 300,400) 

Oamaru 
Clyde 
Invercargill 
TOTAL 

13 
6 
20 
39 

0 
0 
0 
0 

2 
1 
8 
11 

13 
6 

20 
39 

N 
N 
N 

0% 

N 
N 
N 

0% 

N 
N 
N 

0% 

Non-intervention TOTAL 439 11 120 450 17% 7% 0% 

GRAND TOTAL 1007 149 149 1156 38% 31% 18% 
(P)=private hospital.  
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Table 2a. Baseline demographic data of all patients admitted with suspected or definite ACS (n=1007)  
 

Variables TOTAL 

 

STEMI/LBBB 

 

NSTEMI 

 

Unstable angina 

pectoris 

Other diagnosis + 

secondary myonecrosis 

Chest pain 

 not ischaemic 

P 

N (%) 1007 99 (9.8%) 260 (26%) 173 (17%) 182 (18%) 293 (29%)  

Age median [years](range) 69 (20–97) 68 (33–97) 75 (21–96) 71 (37–92) 69 (20–97) 63 (26–95) <0.0001 

Sex (male)  585 (58%) 73 (74%) 144 (55%) 111 (64%) 103 (57%) 154 (53%) 0.0018 

Family history  257 (26%) 22 (22%) 63 (24%) 52 (30%) 48 (26%) 72 (25%) 0.58 

Ethnicity  
– Caucasian 
– Maori 
– Pacific Island 
– Asian 
– Indian 
– Other 

 
780 (77%) 
86 (8.5%) 
46 (4.6%) 
35 (3.5%) 
43 (4.3%) 
17 (1.7%) 

 
79 (80%) 
9 (9.1%) 
1 (1.0%) 
2 (2.0%) 
8 (8.1%) 

0 

 
212 (82%) 
21 (8.1%) 
10 (3.8%) 
5 (1.9%) 
5 (1.9%) 
7 (2.7%) 

 
140 (81%) 
13 (7.5%) 
10 (5.8%) 
3 (1.7%) 
5 (2.9%) 
2 (1.2%) 

 
137 (75%) 
19 (10%) 
12 (6.6%) 
6 (3.3%) 
6 (3.3%) 
2 (1.1%) 

 
212 (72%) 
24 (8.2%) 
13 (4.4%) 
19 (6.5%) 
19 (6.5%) 
6 (2.1%) 

 
<0.0001 

0.058 
0.43 

<0.0001 

0.0095 
0.18 

Country of birth  
– New Zealand 
– United Kingdom 
– Pacific Islands 
– India 
– Asia 
– Australia 
– Other 

 
719 (71%) 
82 (8.1%) 
54 (5.4%) 
16 (1.6%) 
21 (2.0%) 
20 (2.0%) 
95 (9.4%) 

 
77 (78%) 
6 (6.1%) 
3 (3.0%) 
5 (5.1%) 
2 (2.0%) 
1 (1.0%) 
8 (8.0%) 

 
193 (74%) 
24 (9.2%) 
11 (4.2%) 
2 (0.8%) 
3 (1.2%) 
5 (1.9%) 

22 (8.5%) 

 
127 (73%) 
11 (6.4%) 
9 (5.2%) 
1 (0.6%) 
1 (0.6%) 
4 (2.3%) 
20 (12%) 

 
120 (66%) 
18 (9.8%) 
13 (7.1%) 
4 (2.2%) 
4 (2.2%) 
5 (2.7%) 

18 (9.8%) 

 
202 (69%) 
23 (7.9%) 
18 (6.1%) 
4 (1.4%) 

11 (3.8%) 
5 (1.7%) 
30 (10%) 

 

<0.0001 

0.0053 

0.039 
0.50 

0.0019 
0.56 

0.0047 

Tobacco smoking 
– Current 
– Past 
– Never 

 
153 (15%) 
432 (43%) 
422 (42%) 

 
21 (21%) 
39 (39%) 
39 (39%) 

 
32 (12%) 

117 (45%) 
111 (43%) 

 
32 (19%) 
76 (44%) 
65 (38%) 

 
25 (14%) 
77 (42%) 
80 (44%) 

 
43 (15%) 

123 (42%) 
127 (43%) 

 
 
 

0.51 

Hypertension  621 (62%) 52 (53%) 184 (71%) 122 (71%) 102 (56%) 161 (55%) <0.0001 

Diabetes mellitus 234 (23%) 16 (16%) 79 (30%) 49 (25%) 36 (20%) 54 (23%) 0.0014 

Dyslipidaemia  540 (54%) 49 (50%) 146 (56%) 115 (67%) 90 (50%) 140 (48%) 0.0015 

Atrial fibrillation 170 (17%) 11 (11%) 48 (19%) 35 (20%) 42 (23%) 34 (12%) 0.0047 

Renal impairment 
– On dialysis 

167 (17%) 
9 

10 (10%) 
0 

59 (23%) 
3 

38 (22%) 
2 

32 (18%) 
3 

27 (9.2%) 
1 

<0.0001 

Morbid obesity 67 (6.7%) 4 (4.0%) 15 (5.8%) 10 (5.8%) 20 (11%) 18 (6.1%) 0.12 

Prior myocardial infarction (MI) 
– MI within 1 month  

292 (29%) 
66 

15 (15%) 
3 

97 (37%) 
24 

67 (39%) 
16 

49 (27%) 
13 

64 (22%) 
10 

<0.0001 
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Variables TOTAL 

 

STEMI/LBBB 

 

NSTEMI 

 

Unstable angina 

pectoris 

Other diagnosis + 

secondary myonecrosis 

Chest pain 

 not ischaemic 

P 

Prior PCI  
– Within 6 months  

203 (20%) 
36 

11(11%) 
2 

47 (18%) 
7 

60 (35%) 
11 

28 (15%) 
5 

57 (20%) 
11 

<0.0001 

Prior CABG  103 (10%) 3 (3%) 34 (13%) 30 (17%) 19 (10%) 18 (5.8%) <0.0001 

Prior TIA / stroke  127 (13%) 7 (7.1%) 47 (18%) 26 (15%) 27 (15%) 20 (6.8%) 0.0004 

Prior PAD 78 (7.8%) 5 (5.1%) 33 (12%) 16 (9.2%) 9 (4.9%) 15 (5.1%) 0.0042 

Grace risk score (med/IQR) 123 (97–146) 142 (126–163) 141 (122–168) 117 (100–136) 126 (96–147) 101 (83–121) <0.0001 

Killip class (I or II or III/IV) % 84%/13%/3% 83%/12%/5% 74%/21%/5% 90%/10%/1% 79%/17%/ 4% 94%/7%/ 0% <0.0001 

 

Table 2b. Baseline demographic data of all patients admitted with suspected or definite ACS (n=1007): intervention or non-intervention 

centre  
 

Variables Total Intervention centre Non-intervention centre P 

N (%) 1007 568 (56%) 439 (44%) – 

Age median [years](range) 69 (20–97) 68 (20–95) 70 (37–97) 0.11 

Sex (male) 585 (58%) 331 (58%) 254 (58%) 0.89 

Family history 257 (26%) 106 (19%) 151 (34%) <0.0001 

Ethnicity 
– Caucasian 
– Maori 
– Pacific Island 
– Asian 
– Indian 
– Other 

 
780 (77%) 
86 (8.5%) 
46 (4.6%) 
35 (3.5%) 
43 (4.3%) 
17 (1.7%) 

 
423 (75%) 
34 (6.0%) 
38 (6.7%) 
26 (4.6%) 
35 (6.2%) 
12 (2.1%) 

 
357 (81%) 
52 (12%) 
8 (1.8%) 
9 (2.1%) 
8 (1.8%) 
5 (1.1%) 

 
0.0098 

0.0013 

<0.0001 

0.036 

<0.0001 
0.33 

Country of birth 
– New Zealand 
– United Kingdom 
– Pacific Islands 
– India 
– Asia 
– Australia 
– Other 

 
719 (71%) 
82 (8.1%) 
54 (5.4%) 
16 (1.6%) 
21 (2.0%) 
20 (2.0%) 
95 (9.3%) 

 
362 (64%) 
53 (9.3%) 
44 (7.7%) 
12 (2.1%) 
13 (2.3%) 
10 (1.8%) 
74 (13%) 

 
357 (81%) 
29 (6.6%) 
10 (2.3%) 
4 (0.9%) 
8 (1.8%) 

10 (2.3%) 
21 (4.8%) 

 
<0.0001 

0.13 
<0.0001 

0.20 
0.66 
0.65 

<0.0001 

Tobacco smoking 
– Current 

 
153 (15%) 

 
90 (16%) 

 
63 (14%) 
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Variables Total Intervention centre Non-intervention centre P 

– Past 
– Never 

432 (43%) 
422 (42%) 

225 (40%) 
253 (45%) 

207 (47%) 
169 (39%) 

 
0.055 

Hypertension 621 (62%) 350 (62%) 271 (62%) 0.97 

Diabetes 234 (23%) 137 (24%) 97 (22%) 0.45 

Dyslipidaemia 540 (54%) 298 (53%) 242 (55%) 0.40 

Atrial fibrillation 170 (17%) 84 (15%) 86 (20%) 0.044 

Renal impairment 
On dialysis 

167 (17%) 
9 

79 (14%) 
6 

88 (20%) 
3 

0.010 

Morbid obesity 67 (6.7%) 38 (6.7%) 29 (6.6%) 0.96 

Mechanical heart valve 12 (1.2%) 8 (1.4%) 4 (0.9%) 0.57 

Chronic liver disease 5 (0.5%) 3 (0.5%) 2 (0.5%) 0.99 

Chronic lung disease 121 (12%) 57 (10%) 64 (15%) 0.032 

Active cancer limiting life 19 (1.9%) 12 (2.1%) 7 (1.6%) 0.64 

Dementia or cognitive impairment 34 (3.4%) 19 (3.4%) 15 (3.4%) 0.99 

Significant impairment mobility/dependent for ADLs 56 (5.6%) 25 (4.4%) 31 (7.1%) 0.073 

Prior myocardial infarction 
– MI within 1 month 

292 (29%) 
66 

163 (29%) 
44 

129 (29%) 
22 

0.81 

Prior PCI 
– Within 6 months 

203 (20%) 
36 

120 (21%) 
26 

83 (19%) 
10 

0.38 

Prior CABG 103 (10%) 63 (11%) 40 (9.1%) 0.30 

Prior TIA / stroke 127 (13%) 59 (10%) 68 (16%) 0.017 

Prior PAD 78 (7.7%) 42 (7.2%) 36 (8.2%) 0.64 

Grace risk score (median IQR) 123 (97–146) 119 (95–145) 126 (99–145) 0.10 

Killip class (I or II or III/IV) % 84%/13%/3% 83%/14%/2.3% 85%/12%/3% 0.56 
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Table 3. Investigations, revascularisations and events. ALL patients (n=1007) 
 

Procedure Total Intervention centre Non-intervention  

centre 

P 

N 1007 568 (56%) 439 (44%)  

Chest X-ray 911 (91%) 508 (89%) 403 (92%) 0.21 

Echocardiogram 287 (29%) 176 (31%) 111 (25%) 0.049 

Stress echo 14 (1.4%) 13 (2.3%) 1 (0.2%) 0.0051 

Exercise test 229 (23%) 131 (23%) 98 (22%) 0.82 

Stress nuclear study 1 (0.1%) 0 1 (0.2%) 0.44 

CT coronary angiogram 39 (3.9%) 24 (4.2%) 15 (3.4%) 0.62 

Conventional angiogram 331 (33%) 189 (33%) 142 (32%) 0.79 

PCI 169 (17%) 103 (18%) 66 (15%) 0.20 

CABG 34 (3.4%) 13 (2.3%) 21 (4.8%) 0.035 

PCI or CABG 202 (20%) 115 (20%) 87 (20%) 0.87 
In hospital events 
– Major bleed 
– Cardiac arrest 
– Worsening heart failure 
– CVA 
– MI post admission 
– In hospital death 
– MACE 

 
6 (0.6%) 
18 (1.8%) 
60 (6.0%) 
5 (0.50%) 
22 (2.2%) 
20 (2.0%) 
98 (9.7%) 

 
4 (0.71%) 
9 (1.6%) 
27 (4.8%) 
3 (0.5%) 
8 (1.4%) 
9 (1.6%) 
44 (7.8%) 

 
2 (0.47%) 
9 (2.1%) 
33 (7.5%) 
2 (0.5%) 
14 (3.2%) 
11 (2.5%) 
54 (12%) 

 
0.70 
0.64 

0.080 
0.99 

0.080 
0.36 

0.0018 

Length of stay, days med (IQR) 2.2 (1.1, 4.6) 2.0 (1.0–3.9) 2.8 (1.1–5.9) 0.0006 

 

Table 4. Investigations, revascularisations and events. ‘DEFINITE’ ACS: 

STEMI/LBBB (n=99) or NSTEMI (n=260) or UAP (n=172) (n=531 total) 
 

Procedure Total Intervention centre Non-intervention  

centre 

P 

N 531 271 (51%) 260 (49%)  

Chest X-ray 487 (92%) 250 (92%) 237 (91%) 0.64 

Echocardiogram 209 (39%) 120 (44%) 89 (34%) 0.021 

Stress echo 4 (0.8%) 4 (1.5%) 0 0.12 

Exercise test 89 (17%) 38 (14%) 51 (20%) 0.10 

Stress nuclear study 1 (0.2%) 0 1 (0.4%) 0.49 

CT coronary angiogram 23 (4.3%) 11 (4.1%) 12 (4.6%) 0.83 

Conventional angiogram 284 (53%) 158 (58%) 126 (49%) 0.024 

PCI 165 (31%) 101 (37%) 64 (25%) 0.0019 

CABG 30 (5.7%) 11 (4.1%) 19 (7.3%) 0.13 

PCI or CABG 194 (37%) 111 (41%) 83 (32%) 0.038 
In hospital events 

– Major bleed 
– Cardiac arrest 
– Worsening heart failure 
– CVA 
– MI post admission 
– In hospital death 
– MACE 

 
5 (1.0%) 

14 (2.6%) 
47 (8.9%) 
4 (0.8%) 

20 (3.8%) 
17 (3.2%) 
80 (15%) 

 
3 (1.1%) 
6 (2.2%) 

22 (8.0%) 
2 (0.7%) 
7 (2.6%) 

7.0 (2.6%) 
35 (13%) 

 
2 (0.8%) 
8 (3.1%) 

25 (9.6%) 
2 (0.8%) 

13 (5.0%) 
10 (3.8%) 
45 (17%) 

 
0.99 
0.60 
0.65 
0.99 
0.17 
0.47 
0.18 

Length of stay, days med (IQR) 3.5 (1.9–6.0) 3.1 (1.9–5.0) 4.0 (2.0–7.1) 0.0030 
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Investigations and management 

Investigations, revascularisations and events — Overall, for all patients (n=1007), 
low levels of standard cardiac investigations were undertaken: chest X-ray (91%), 
echocardiogram (29%), exercise test (23%), conventional cardiac angiogram (33%) 
(Table 3). 

For patients with a definite ACS presentation (n=531), non-intervention centre 
patients received fewer echocardiograms (34% vs 44%, p=0.021) and conventional 
cardiac angiograms (49% vs 58%, p=0.024) and also less revascularisation with PCI 
(25% vs 37%, p=0.0019) or either PCI or CABG surgery combined (32% vs 41%, 
p=0.038) (Table 4). 

Investigations and management of STEMI/LBBB (N=99) patients: intervention 

and non-intervention centres — The 99 STEMI patients (Table 5a), were treated 
more often with primary PCI (42%) than fibrinolytic therapy (31%) (p<0.0001) 
(Table 5b). ‘Rescue' PCI was used for 6% of fibrinolytic patients. 27% patients 
received neither method of reperfusion. 1 patient had an acute ‘pharmaco-invasive’ 
strategy, as his entrance to the catheter laboratory was delayed by a prior STEMI 
patient, and fibrinolytic therapy was given immediately before ‘primary’ PCI was 
undertaken. 

The overall median ‘door to device time’ (DTDT) for primary PCI patients was 82 
(56–93) minutes. The overall median ‘door to needle time’ (DTNT) for fibrinolysis 
patients (excluding pre-hospital fibrinolysis) was 42 (25–84) minutes (Table 5b). 

Investigations and management of NSTEMI/UAP (N=432) patients: intervention 

and non-intervention centres — A conventional cardiac angiogram was performed 
in 197 (46%) of the 432 NSTEMI/UAP patients (Table 6a). The GRACE score was 
>140 in 156 (36%) patients, of whom 47 (30%) received an angiogram, whereas the 
GRACE score was <140 in 274 (63%) patients, of whom 147 (54%) received an 
angiogram (Table 6b). 

Non-intervention centre NSTEMI/UAP patients had a longer median hospital stay 
than intervention centre patients: 4.0 (IQR 1.8–6.9) days vs 3.1 (IQR 1.7–5.1) days 
(p=0.043) (Table 6b).  
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Table 5a. Demographics, investigations and management of ‘STEMI/LBBB’ patients  
 

Variables STEMI/LBBB intervention centre STEMI/LBBB non-intervention centre P TOTAL STEMI/LBBB 

N 55 (56%) 44 (44%)  99 

Demographics 
– Age (median, IQR) 
– Sex (male %) 
– Family history 

 
68 (58–75) 
40 (73%) 
10 (18%) 

 
69 (61–77) 
33 (75%) 
12 (27%) 

 
0.5 

0.82 
0.33 

 
68 (33–97) 
73 (74%) 
22 (22%) 

Ethnicity 
– Caucasian 
– Maori 
– Pacific Islands 
– Asian 
– Indian 
– Other 

 
41 (75%) 

5 (9%) 
1 (2%) 
1 (2%) 

7 (13%) 
0 

 
38 (86%) 

4 (9%) 
0 

1 (2%) 
1 (2%) 

0 

 
0.23 

 
79 (80%) 
9 (9.1%) 
1 (1.0%) 
2 (2.0%) 
8 (8.1%) 

0 

Prior MI 9 (16%) 6 (14%) 0.78 15 (15%) 

Prior PCI 9 (16%) 2 (5%) 0.11 11 (11%) 

Prior CABG 3 (5%) 0 0.25 3 (3%) 

Prior TIA/stroke 3 (5%) 4 (9%) 0.7 7 (7.1%) 

GRACE score, med (IQR) 141 (116,159) 139 (129,164) 0.57 140 (126-162) 

% GRACE score >140 28 (51%) 21 (48%) 0.84 49 (50%) 

Investigations/management 
– Chest X-ray 
– Echocardiogram 
– Stress echo 
– Exercise test 
– CT angiogram 
– Conventional angiogram 
– Total PCI 
– CABG 

 
46 (84%) 
42 (76%) 

1 (2%) 
3 (6%) 
3 (6%) 

52 (95%) 
44 (80%) 

2 (4%) 

 
42 (96%) 
28 (64%) 

0 
1 (2%) 
1 (2%) 

35 (80%) 
22 (50%) 

4 (9%) 

 
0.11 
0.19 
0.99 
0.63 
0.63 

0.031 

0.0025 

0.4 

 
88 (88%) 
70 (70%) 
1 (1%) 
4 (4%) 
4 (4%) 

87 (87%) 
66 (66%) 
6 (6%) 
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Table 5b. Reperfusion management and time to treatment of ‘STEMI/LBBB’ patients  
 

Variables STEMI/LBBB intervention centre STEMI/LBBB non-intervention centre P TOTAL 

STEMI/LBBB 

N 55 (56%) 44 (44%)  99 

Anti-coagulation 
– GP IIb/IIIa inhibitor 
– Bivalirudin 
– UF heparin 
– LMW heparin 

 
25 (45.5%) 

2 (3.6%) 
43 (78%) 
20 (36%) 

 
3 (6.8%) 
1 (2.3%) 
30 (68%) 
36 (82%) 

 
<0.0001 

0.99 
0.36 

<0.0001 

 
28 (28%) 
3 (3%) 

73 (73%) 
56 (56%) 

Reperfusion 
– Fibrinolysis* 
– Primary PCI 
– Number with rescue PCI (n) 
– Neither fibrinolysis nor Primary PCI 

 
6 (11%) 
36 (66%) 

0 
14 (25%) 

 
25 (56%) 
6 (14%) 

6 
13 (30%) 

 
<0.0001 

<0.0001 

0.68 

 
31 (31%)” 
42 (42%) 

6 
27 (27%) 

Reperfusion time frames 
– Number with pre-hospital fibrinolysis (n) 
– Number with in-hospital fibrinolysis (n) 
– Median DTNT, min (IQR)** 
– % DTNT <30 mins 

 
1 
5 

86 (37–155) 
1 (17%) 

 
2 
23 

37 (25–70) 
10 (40%) 

 
0.33 
0.38 

 
3 

28 
42 (25–84) 
11 (35%) 

Rescue PCI time frames 
– DTNT (rescue PCI) min (IQR) 
– Fibrinolysis to DT hrs (IQR) 
– DTDT (rescue PCI) hrs (IQR) 

 
– 
– 
– 

 
23 (11–25) 

7.1 (2.6–13.4) 
7.9 (5.6–13.8) 

 
n/a 
n/a 
n/a 

 
23 (11–25) 

7.1 (2.6–13.4) 
7.9 (5.6–13.8) 

Primary PCI time frames 
– Number with primary PCI (PCI) 
– DTDT (All PPCI) mins 
– DTDT % <90 mins 
– DTDT % ≤120 mins 

 
36/44 (82%) 
73 (55–91) 
27 (61%) 
32 (73%) 

 
6/22 (27%) 

219 (129–306) 
1 (4.7%) 
1 (4.7%) 

 
<0.0001 

0.0023 

<0.0001 

<0.0001 

 
42/66 (64%) 
82 (56–93) 
28 (43%) 
33 (51%) 

Start of angiogram to DT 22 (13–27) 20 (13–25) 0.90 22 (13–27) 
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Variables STEMI/LBBB intervention centre STEMI/LBBB non-intervention centre P TOTAL 

STEMI/LBBB 

Angiogram time frames 
– Pts with routine angiogram (excluding PPCI/rescue PCI)* 
– Pts without angiogram 
– Time to routine angiogram (n=38)** 
– Time to routine angiogram ≤24 hours 

 
16 (29%) 
3 (5.5%) 

20 (2.9–47) 
9 (60%) 

 
23 (52%) 
9 (20%) 

41 (26–69) 
5 (21%) 

 
0.024 

0.031 
0.064 
0.037 

 
39 (39%) 
12 (12%) 

29 (17–67) 
16 (37%) 

In hospital events 
– Major bleed 
– Cardiac arrest 
– Worsening heart failure 
– CVA 
– MI post admission 
– In hospital death 
– MACE**** 

 
0 

4 (7.3%) 
8 (15%) 
1 (1.8%) 
1 (1.8%) 
4 (7%) 

13 (24%) 

 
1 (2.3%) 
5 (11.4%) 
8 (18%) 

0 
4 (9.1%) 
3 (7%) 

16 (36%) 

 
0.15 
0.51 
0.78 
0.99 
0.17 
0.99 
0.19 

 
1 (1%) 
9 (9%) 

16 (16%) 
1 (1%) 
5 (5%0 
7 (7%) 

29 (29%) 

Length of stay (med IQR) 3.1 (2.6–4.1) 4.5 (3.4–10) 0.001 3.7 (2.8–6.1) 
* Includes one patient treated with pharmaco-invasive intervention (fibrinolysis + PPCI) 

 ** Excludes pre-hospital fibrinolysis 

 *** Data from one angiogram are excluded because of unavailable times 

**** MACE includes all cause death, new or recurrent MI, major bleeding, stroke, cardiac arrest, worsening heart failure 

DTNT=Door to needle time, DTDT=door to device time. 
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Table 6a. Demographics, investigations and management of ‘NSTEMI/UAP’ patients  
 

Variables NSTEMI/UAP 

intervention centre 

NSTEMI/UAP 

non-intervention centre 

P value TOTAL 

NSTEMI/UAP 

N 216 216  432 

Demographics 
– Age (median, IQR) 
– Sex (male %) 
– Family history 

 
73 (63–84) 
129 (60%) 
34 (16%) 

 
73 (61–81) 
127 (59%) 
82 (38%) 

 
0.21 
0.92 

<0.0001 

 
73 (62–82) 
256 (60%) 
116 (27%) 

Ethnicity 
– Caucasian 
– Maori 
– Pacific Islands 
– Asian 
– Indian 
– Other 

 
171 (79%) 
9 (4.2%) 

16 (7.4%) 
7 (3.2%) 
8 (3.7%) 
5 (2.3%) 

 
180 (83%) 
24 (11%) 
4 (1.9%) 
1 (0.5%) 
3 (1.4%) 
4 (1.9%) 

 
0.0008 

 
351 (81%) 
33 (7.6%) 
20 (4.6%) 
8 (1.9%) 

11 (2.6%) 
9 (2.1%) 

Prior MI 88 (41%) 77 (36%) 0.32 165 (38%) 

Prior PCI 58 (27%) 49 (23%) 0.37 107 (25%) 

Prior CABG 34 (16%) 29 (13%) 0.59 63 (15%) 

Prior TIA/stroke 31 (14%) 42 (19%) 0.20 73 (17%) 

Grace score (med IQR) 131 (108–155) 128 (104–152) 0.22 130 (106–154) 

% GRACE score ≥140 85 (39%) 71 (33%) 0.19 156 (36%) 

Investigations/management 
– Chest X-ray 
– Echocardiogram 
– Stress echo 
– Stress nuclear study 
– Exercise test 
– CT angiogram 
– Conventional angiogram 
– Total PCI 
– CABG 

 
204 (94%) 
78 (36%) 
3 (1.4%) 

0 
35 (16%) 
8 (3.7%) 

106 (49%)* 
57 (26%) 
9 (4.2%) 

 
195 (90%) 
61 (28%) 

0 
1 (0.5%) 
50 (23%) 
11 (5.1%) 
91 (42%) 
42 (19%) 
15 (6.9%) 

 
0.14 

0.099 
0.24 
0.99 

0.090 
0.64 
0.18 
0.11 
0.29 

 
399 (92%) 
139 (32%) 
3 (0.7%) 
1 (0.2%) 
85 (20%) 
19 (4.4%) 
197 (46%) 
99 (23%) 
24 (6%) 
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Table 6b. Anticoagulation management, GRACE scores and time to treatment of ‘NSTEMI/UAP’ patients  
 

Variables NSTEMI/UAP 

Intervention centre 

NSTEMI/UAP 

Non-intervention centre 

P TOTAL 

NSTEMI/UAP 

N 216 (50%) 216 (50%)  432 

Anti-coagulation 
– Fibrinolysis 
– UF heparin 
– LMW heparin 
– GP IIb/IIIa inhibitor 
– Bivalirudin 

 
0 

74 (34%) 
137 (63%) 
4 (1.9%) 

0 

 
0 

56 (26%) 
155 (72%) 
7 (3.2%) 
3 (1.4%) 

 
0.074 
0.080 
0.54 
0.24 

 
0 

130 (30%) 
292 (68%) 
11 (2.6%) 
3 (0.7%) 

Angiogram time frames 
– Number of conventional angiograms 
– Time to Angiography hrs (med IQR) 
– GRACE score >140 
– GRACE score >140 no angiogram 
– GRACE score >140 + angiogram 
– GRACE score >140 + angiogram <24hr 
– GRACE score <140 (n) 
– GRACE score <140 no angiogram 
– GRACE score <140 + angiogram 
– GRACE score <140 + angiogram <72hr 

 
106 (49%)* 
49 (23, 78) 
85 (39%) 
58 (68%) 
27 (32%) 
4 (15%) 

131 (61%) 
54 (41%) 
77 (59%) 
56 (73%) 

 
91 (42%)** 
90 (50, 136) 
71 (33%)*** 

51 (72%) 
20 (28%) 

0 
143 (66%) 
73 (51%) 
70 (49%) 
30 (43%) 

 
0.18 

<0.0001 

0.19 
0.12 
0.13 
0.13 
0.18 
0.12 
0.12 

0.0004 

 
197 (46%) 
65 (32, 96) 
156 (36%) 
109 (70%) 
47 (30%) 
4 (8.5%) 

274 (63%) 
127 (46%) 
147 (54%) 

86/147 (59%) 

In hospital events 
– Major bleed 
– Cardiac arrest 
– Worsening heart failure 
– CVA 
– MI post admission 
– In hospital death 
– MACE**** 

 
3 (1.4%) 
2 (0.9%) 
14 (6.5%) 
1 (0.5%) 
6 (2.8%) 
3 (1.4%) 
22 (10%) 

 
1 (0.5%) 
3 (1.4%) 
17 (7.9%) 
2 (0.9%) 
9 (4.2%) 
7 (3.2%) 
29 (13%) 

 
0.62 
0.99 
0.71 
0.99 
0.60 
0.34 
0.37 

 
4 (1.0%) 
5 (1.2%) 

31 (7.2%) 
3 (0.7%) 

15 (3.5%) 
10 (2.3%) 
51 (12%) 

Length of stay, days (med IQR) 3.1 (1.7-5.1) 4.0 (1.8-6.9) 0.043 3.5 (1.8-6.0) 

* Data from two angiograms are excluded because times unavailable; ** Data from two angiograms are excluded because of unavailable times; *** GRACE score could not be calculated for 
two patients admitted to non-intervention centres; **** MACE includes all cause death, new or recurrent MI, major bleeding, stroke, cardiac arrest, worsening heart failure 
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Table 7. Discharge Medications of ‘DEFINITE’ ACS Patients (N=514: n=531 - 17 in hospital deaths)  

 
Variables Total 

(n=514) 

STEMI/LBBB 

(n=92) 

NSTEMI 

(n=250) 

Unstable angina pectoris 

(n=172) 

P 

Aspirin (1) 470 (91%) 91 (99%) 225 (90%) 150 (87%) 0.32 

Other anti-platelet (2) 355 (69%) 90 (98%) 192 (77%) 73 (42%) <0.0001 

Dual anti-platelet therapy (1 AND 2 ) 350 (68%) 90 (98%) 188 (75%) 72 (42%) <0.0001 

Beta-blocker 401 (78%) 76 (83%) 194 (78%) 131 (76%) 0.89 

ACE-I/ARB 319 (62%) 75 (82%) 150 (60%) 94 (55%) 0.0016 

Statin 439 (85%) 87 (95%) 209 (84%) 143 (83%) 0.24 

Other lipid-lowering medicine 24 (5%) 1 (1%) 16 (6%) 7 (4%) 0.091 

 

 



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 54 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5939/ ©NZMA 

  

 

Discussion 

During a 2-week period in May 2012, 1007 New Zealanders were admitted to hospital 
with a suspected or definite ACS, a life-threatening illness (Figures 1a, 1b). There are 
robust, evidence-based clinical guidelines 1-6 which direct ACS patient management 
and, if applied, are able to optimise patient outcomes. ACS remains a life-threatening 
illness, and we have shown that 7% of STEMI patients and 2% of NSTEMI/UAP 
patients are dying during admission to a New Zealand hospital. 

The translation of science to clinical practice — The principal challenge for the 
management of ACS patients is the translation of robust evidence into clinical 
practice.21-23 This requires a detailed understanding of patients’ presentations and their 
comorbidities, knowledge of the available local hospital service, and access to more 
advanced service provision at larger hospitals, with the ability to rapidly transfer 
patients who will benefit to receive invasive coronary treatments.  

Such optimal management requires a high level of clinical skill, access to 
medications, investigations and revascularisation procedures as well as a cohesive 
integration of clinical and health management services. 

The New Zealand Regional branch of the Cardiac Society of Australia and New 
Zealand has run a 3rd, in-depth ACS patient audit to document clinical care across 
New Zealand in 2012. This 3rd audit has been completed in conjunction with the first 
bi-national Australia and New Zealand audit, which has demonstrated a mixed access 
to many of the key areas of clinical management 14 across both countries.  

The New Zealand community has a unique, complete ACS patient audit as all 39 
Centres planning to admit ACS patients have contributed to this National audit. 

Cardiac investigations — A total of 331 angiograms were performed on the 1007 
patients; exact details on time to angiography was absent for 3 patients, so data are 
presented for 328 angiograms. Although some patients were ultimately diagnosed 
with a non-ACS diagnosis, access to cardiac investigations is still required to 
optimally manage a patient with chest pain. 

Overall, a low level of cardiac investigations is available to patients admitted to a 
New Zealand Hospital with an ACS (n=531). Although 92% patients receive a chest 
X-ray, the absence of this basic investigation for 8% of patients is surprising (Table 
4). The majority of patients are not assessed with an echocardiogram (61%) or a 
cardiac angiogram (47%), levels which are cause for concern. Even if some patients 
are particularly frail, and it would be inappropriate for them to undergo an invasive 
cardiac angiogram, just under half of the patients would not fit into this category. 
Further, few patients would be so frail that a non-invasive echocardiogram would not 
help to guide good management, but it was not performed in more than half of the 
patients. 

Management of STEMI/LBBB patients — For patients with a clinical presentation 
of a STEMI or a new (or presumed new) LBBB ECG pattern, early reperfusion within 
12 to 24 hours of symptom onset significantly lowers patient mortality.1,3,5 Urgently 
restoring myocardial blood supply is paramount as time delays result in the loss of 
viable myocardium.24
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For STEMI/LBBB patients, a primary PCI is the optimal method of reperfusing the 
culprit, occluded artery.25 Local 26 and overseas programmes27 designed to allow 
emergency access to angiography and primary PCI have been shown to be effective. 
Guidelines emphasise the need to try to achieve a ‘door to reperfusion time’ (DTRT) 
of ≤90 minutes, and optimally ≤60 minutes.  

For patients unable to access primary PCI within 120 minutes, fibrinolytic therapy is 
the preferred reperfusion strategy 3. For some particularly remote regions, ‘pre-
hospital’ fibrinolytic therapy is safe and reduces time to treatment.28 In many rural 
hospitals in New Zealand fibrinolytic therapy will continue to be the only possible 
initial reperfusion strategy, but should be followed by patient transfer to an 
interventional centre for a subsequent invasive management approach.3 In cases of 
failed fibrinolysis, or if there is evidence of re-occlusion or reinfarction with 
recurrence of ST-segment elevation, the patient should undergo immediate 
angiography and ‘rescue’ PCI.29  

Early routine post-fibrinolysis angiography with subsequent PCI, as required, reduces 
the rates of reinfarction and recurrent ischaemia compared to a more conservative 
strategy.30 Therefore, early referral for angiography is the standard of care after 
fibrinolysis: the so-called ‘pharmaco-invasive’ strategy.3 Patients should access 
angiography within 24 hours of presentation with a STEMI/LBBB.3,31  

Time delays to accessing cardiac angiography for STEMI/LBBB patients (n=99) 

— Of the 99 STEMI/LBBB patients, 87 underwent cardiac angiography in this audit; 
in 1 patient the exact times to angiography were not available.  

Interventional centre STEMI/LBBB patients were treated with a primary PCI in 36 
(66%) of 55 cases, with a ‘door to device time’ (DTDT) of 73 (55, 91) minutes (Table 
5b). 6 patients received fibrinolytic therapy. Of the 19 STEMI/LBBB patients not 
undergoing primary PCI only 3 did not access cardiac angiography prior to hospital 
discharge. However, only 9 (60%) of these 16 patients received angiography in <24 
hours. 

In contrast, only 6 (14%) of the non-Interventional centre 44 STEMI/LBBB patients 
underwent a primary PCI, with a DTDT of 219 (129, 306) minutes: significantly 
longer than the median 73 minutes for Intervention centre patients (p=0.0023) (Figure 
5b). 23 (53%) non-Interventional centre patients were treated with fibrinolytic 
therapy, with a median DTNT of 37 (25, 70) minutes.  

Pre-hospital fibrinolytic therapy was given to 2 non-Interventional centre patients. Of 
the 38 (86%) patients not receiving primary PCI, 6 (14%) received ‘rescue’ PCI, 9 
(20%) did not receive cardiac angiography prior to hospital discharge and 23 (52%) 
underwent a ‘routine’ angiogram. Only 5 (22%) of these 23 patients received 
angiography in <24 hours (Figure 5b). 

Management of NSTEMI/UAP patients — Multiple studies support a strategy of 
routine invasive management for NSTEMI/UAP patients.2,4,6 A recent meta-analysis 
of 3 major trials, with long-term (5-year) outcome data, compared a routine invasive 
with a selected invasive strategy and revealed a reduction in rates of death and non-
fatal MI with the most pronounced difference in high risk patients.32 There was a 2.0 
to 3.8% absolute reduction in CVS deaths or MI in the low and intermediate risk 
groups, and an 11% absolute risk reduction in the highest risk patients.32
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Figure 1a. North Island, total patient admissions (map) and patients undergoing angiography ± revascularisation (tables) 
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Figure 1b. South Island, total patient admissions (map) and patients undergoing angiography ± revascularisation (tables) 
 

 

 

 



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 58 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5939/ ©NZMA 

  

 

A key step in the management of ACS patients is for them to access cardiac 
angiography. From this investigation, appropriate revascularisation with PCI33 or 
CABG surgery34 can be undertaken. 

The optimal timing of angiography and revascularisation in NSTEMI/UAP patients 
has been extensively studied 4. Patients at very high risk, i.e. those with refractory 
angina, severe heart failure, life-threatening ventricular arrhythmias or haemodynamic 
instability, were not generally included in randomised controlled trials, in order not to 
withhold potentially life-saving treatments.  

A recent meta-analysis of 4 major trials demonstrated that early catheterisation 
followed by coronary intervention on the first day of hospitalisation was safe and 
superior to delayed angiography, in terms of lower risk of recurrent ischaemia (-41%), 
and shorter hospital stay (-28%).35 In the ACUITY data analysis, delay to PCI of more 
than 24 hours was an independent predictor of 30-day and 1-year mortality.36,37  

For ‘high risk’ NSTEMI and UAP patients, Guidelines recommend that cardiac 
angiography is optimally performed within 24 hours.4 For ‘stable’ NSTEMI and UAP 
patients, Guidelines recommend that patients access cardiac angiography within 72 
hours.4 Delay to angiography is of no benefit to patient management, and adds 
unnecessary costs of accommodation, in-hospital medication and clinical service 
provision during prolonged hospitalisation. 

Time delays for accessing cardiac angiography in NSTEMI/UAP patients 

(n=433) — Of the 433 NSTEMI/UAP patients, 197 (45%) underwent cardiac 
angiography in this audit; in 2 patients exact times to angiography was not available.  

Significant delays to access angiography were seen (Figure 2). Non-intervention 
centre patients waited a median of 41 hours longer to access angiography than 
intervention centre patients: 90.2 (50, 136) hours (3 days and 18 hours) vs 49.4 (23–
74) hours (p<0.0001) (Figure 3). The additional delay for non-intervention patients 
was consistent across the 5 Regions (Figure 3). The median time to access 
angiography was 65 (32, 96) hours (Figure 4). 

Unstable or high risk NSTEMI/UAP patients should access angiography within 24 
hours 4, and such patients could follow a similar transfer system planned for post 
fibrinolytic STEMI patients, also aiming for an angiogram within 24 hours. Currently, 
only 19% of New Zealand patients gain access within 24 hours (Figure 5); it is 
unclear if they represent all of the ‘unstable’ or ‘high risk’ patients, but they did have 
a higher GRACE score than patients receiving angiography after 24 hours (130 (SD 
26) v 124 (SD31), P=0.042).  

All remaining ‘stable’ NSTEMI/UAP patients should access angiography within 72 
hours 4. This should be a readily achievable target as non-Intervention centres could 
transport their patients the day following admission, with a coordinated strategy in 
place in the Regional centre to allow angiography on the day of transfer. However, 
currently, only 55% of patients access angiography in <72 hours (Figure 5).  

These data suggest some limitation to service organisation across regions. There is a 
need to integrate ambulance, fixed-wing aircraft and helicopter transport for access to 
earlier angiography. These patients are waiting for an essential investigation, and no 
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additional benefit is conferred for patients or healthcare funders when these delays 
occur. 

 

Figure 2. Days from admission to angiogram. NSTEMI/UAP patients (n=195) 
 

 

 

Figure 3. Time to angiogram by regional interventional or non-interventional 

centres (NSTEMI/UAP) n=195 
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Figure 4. Time to angiogram (median IQR) by region (NSTEMI/UAP) 
 

 

 

Figure 5. Proportion of NSTEMI/UAP patients with time to angiogram ≤24 or 

≤72 hours  
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Figure 6. Length of stay, n=1007, All Patients. 
 

 
Mean (IQR) length of stay as graphed above. 

 

Figure 7. Length of stay, ‘definite’ ACS patients, n=531 
 

 
Note: Mean (IQR) length of stay as graphed above. 
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To improve the delay in the access to angiography, a sustained focus on early 
angiography at both the non-intervention and intervention centres would be needed. 
This may require a change in work flow for Regional angiography laboratory staff, 
with routine angiography lists on both Saturdays, Sundays and public holidays.  

The management of ACS patients is now a 24 hour, 7 days per week service, and the 
traditional model of a weekday, daytime hours opening of a Regional angiography 
laboratory should be reconsidered. In a New York study of 231,164 myocardial 
infarction patients, those admitted over a weekend were less likely to receive cardiac 
angiography within 2 days, and were more likely to have died by 30 days (12.9% vs 
12.0%, p=0.006) 38. Many other services, such as trauma and orthopaedic surgery, 
now have comprehensive “24/7” care at all times. The management of ACS patients 
requires a similar, pro-active approach. 

Patients’ length of stay — Patients from non-Intervention centres have a median stay 
which is nearly a day longer than intervention centre patients (Figures 6 and 7). If the 
additional costs of staying in hospital for an extra day, were instead used to facilitate 
earlier transfer of patients to interventional centres, the costs would be off-set to some 
extent, and might even be a cost saving to a health service. It would certainly provide 
better patient care. 

For geographical and historical reasons, each of the 5 Regions in New Zealand has 
developed a slightly different structure of angiography and revascularisation services. 
Hence there is a need for good Regional planning, based at the Regional 
Interventional Centre, as well as good National planning of service 21, 23.  

Clinical need for ACS patients has to be assessed and balanced with clinical need in 
other areas of medicine, and the overall financial restraints. However the cost of sub-
optimal management of ACS patients may lead to greater expense due to ongoing 
treatments required for patients with heart failure and malignant ventricular rhythm 
problems 39. 

Medical management — Medical management of ACS patients is central to their 
treatment.1–6 Although beyond the scope of this paper, sub-optimal uptake of medical 
therapies is apparent from the data shown (Tables 5a, 5b, 6a, 6b). Particular emphasis 
needs to be given to the discharge medications, where significant prognostic benefit 
can be derived from the use of dual anti-platelet therapy, a statin, ACE-I/ARB and 
Beta-blocker therapy.  

Rates of patients’ discharged following a definite ACS without standard medication 
for secondary prevention were: aspirin (9%), dual anti-platelet therapy (32%), beta 
blocker (22%), ACE-I/ARB (38%), statin (15%) (Table 7). Effective programmes to 
improve on these levels are required. 

The NZ ACS audits: the ‘momentum for change’ — This comprehensive 3rd 
National ACS patient audit has again demonstrated the importance of audit as a 
valuable clinical tool. With a clinical service as complex and difficult as ACS patient 
management, and with the contribution of different cultures and a geographically 
isolated population in New Zealand, the ability to determine accurate data on 
patients’, their clinical management, and the level of service provision available for 
them, is clearly central to the planning of a health service. The need to have central 
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planning to organise a National service, as well as ongoing input from local regions 
and centres, is resoundingly clear from an assessment of the need of ACS patients. 

From its inception at the end of the 1990s, the New Zealand ACS Audit group has 
developed a momentum for change, by obtaining accurate patient data, and publishing 
this for the general good. Following the first National audit in May 2002,7,8 with the 
2nd National audit in 20079,10 the Health Ministry then worked with the New Zealand 
Regional Cardiac Society of New Zealand and became increasingly supportive of the 
process of integrated service delivery.  

The Ministry of Health Quality Improvement Plan40 included representation from this 
Audit group and made helpful progress in the ACS management area, with ongoing 
collaboration which has ultimately led to the creation of the National Cardiac 
Network in 2010,41 which has the potential, if properly funded and supported, to be at 
the centre of the National management structures for the optimal care of ACS patients 
across New Zealand.  

Embedded within this cardiac Network structure is the vital inclusion of Regional 
leaders, who are practicing clinicians, who should be able to help develop the ACS 
service as required over time for the good of all New Zealanders. 

Study limitations— There are a number of limitations to our audit,14 including the 
fact that we did not collect data for investigations and treatment following 
hospitalisation, that we were reliant on local investigators to check the accuracy of 
patient data and that we were unable to verify whether we had collected all relevant 
admissions. 

Conclusions 

The Cardiac Society of New Zealand ACS audit group has completed a 3rd National 
audit of the management of ACS patients. This audit group has been a momentum for 
change over the last decade. Ongoing audit and feedback to refine service delivery is 
still warranted, as we have identified both areas of clinical management and areas of 
service delivery where improvements might be made, especially in the availability of 
echocardiography and timely cardiac angiography.  

Each regional centre needs to have protocols and a close relationship with its referral 
centres, to look to decrease the disparities of care, and provide ongoing improvements 
in the management of these critically unwell New Zealanders. 
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Risk stratification and timing of coronary angiography in 

acute coronary syndromes: are we targeting the right 

patients in a timely manner? (ANZACS-QI 1) 

Andrew J Kerr, Aaron Lin, Mildred Lee, Ian Ternouth, Bridget Killion, Gerry Devlin 

Abstract 

Aims The New Zealand non-ST elevation acute coronary syndrome (NSTEACS) 
guideline recommends that clinically appropriate patients with combined high risk 
features (positive troponin and ischaemic ECG and a GRACE score >140) have 
coronary angiography within the first hospital day. All other ACS patients referred for 
angiography should be studied within 72 hours. We evaluated the relationship 
between risk criteria, and both the incidence and timing of angiography in our 
practice. 

Methods 2868 consecutive patients (2007 to 2010) with NSTEACS admitted to 
Middlemore, Waikato and Taranaki Hospitals. Individual patient demographic, risk 
factor, diagnostic, investigation and in-hospital outcome data was collected 
prospectively using Acute PREDICT software. 

Results 391 (13.6%) patients met the combined high risk criteria. Compared with 
lower risk patients they were older and more likely to have known cardiac disease, 
diabetes, renal impairment, left ventricular failure, left ventricular systolic dysfunction 
and more likely to die in hospital. Patients with combined high risk were less likely 
than others to undergo coronary angiography (61.6% vs 75%, p<0.0001). Only a fifth 
of combined high risk patients referred had coronary angiography within 1 day. Only 
just over half of those referred for angiography were studied within 3 days. 

Conclusions The New Zealand guidelines high risk criteria identify one in seven 
patients with NSTEACS as potentially appropriate for angiography within the first 
day. For those referred this was infrequently achieved, and only half of all NSTEACS 
patients referred met the 3-day target. Implementation of a national ACS registry to 
support more appropriate and timely management is appropriate. 

International guidelines have recommended the routine use of risk stratification 
algorithms to help guide the management decisions in patients admitted with an acute 
coronary syndrome (ACS).1,2  

The Global Registry of Acute Coronary Events (GRACE) score was derived in a 
cohort representative of the entire spectrum of ACS and has good predictive accuracy 
for death and recurrent myocardial infarction both early and late after ACS.3–5  

An in-hospital risk of death of ≥3%, which corresponds to a GRACE score of >1404 is 
considered to put a patient into a “GRACE high risk” category. The recently 
published New Zealand (NZ) non ST-elevation ACS guidelines6 embrace the use of 
the GRACE score for both helping to guide the decision regarding whether an 
invasive strategy should be pursued and how urgently this strategy should be pursued.  
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In particular, they recommend that the:  

• Score be used as part of the integrated decision regarding whether to pursue an 
invasive strategy—“This score should be recorded in all ACS patients to aid 
medical management to determine whether an invasive strategy is appropriate 
and its timing taking into account co-morbidities, including frailty and renal 
failure, risk of an invasive procedure, likelihood to benefit and patient 
preferences.”  

• Highest risk patients are identified and if they are clinically appropriate for an 
invasive strategy they should have coronary angiography within 24 hours. 
“High risk” is defined as those with the combination of raised cardiac necrosis 
biomarkers, ischaemic ECG changes and a GRACE score >140 (“combined 
high risk criteria”). All other ACS patients referred for angiography should be 
studied within 72 hours.  

We sought to better understand the implications of the recommended risk 
stratification for patient management in contemporary NZ practice, and in particular 
to answer these questions:  

• What proportion of those with ACS have the combined high risk features 
(raised cardiac necrosis biomarkers, ischaemic ECG changes and high 
GRACE risk), and what are the characteristics of this group? 

• What is the relationship between risk, and both incidence and timing of 
angiography in current clinical practice? 

Methods 

Study design—The study cohort comprised consecutive patients with a final diagnosis of non-ST 
elevation acute coronary syndrome (NSTEACS) admitted to Middlemore Hospital (n=1707, from 
August 2007 to November 2010), Waikato Hospital (n=840, from January 2008 to February 2010) and 
Taranaki Hospital (n=321, from July 2008 to February 2010). Only first admissions during the study 
period were included.  

Data and definitions—Individual patient demographic, risk factor, diagnostic, investigation and in-
hospital outcome data on all ACS patients was collected prospectively as previously described using 
Acute Predict, an electronic database.10 Clinical and angiographic data were entered by nursing and 
medical staff at or shortly after discharge. Data quality is supported by definition fields within the 
electronic form and 3-monthly scheduled audits of data quality.  

For this study, selected data recorded in the Acute Predict data set were used. The NSTEACS cohort 
included all those with a diagnosis of unstable angina (USA) or non ST-elevation MI (NSTEMI). For 
these analyses ethnicity was categorised in four groups: European, New Zealand Māori, Pacific, Indian, 
and Other. ST segment deviation was defined as ST depression >= 0.5 mm or transient ST elevation in 
two contiguous leads. Cardiac necrosis biomarkers were considered raised if at least one troponin level 
was above the local laboratories reference range for that assay.  

GRACE score was calculated using the published in-hospital mortality algorithm4 which requires the 
following items which are routinely collected in Acute Predict – admission heart rate, admission 
systolic blood pressure, age, creatinine level, Killip Class, cardiac arrest at admission, ST-segment 
deviation and elevated cardiac necrosis biomarker (troponin) levels. Using this algorithm a GRACE 
score of >140 predicts an in-hospital mortality rate of ≥ 3% which is considered high risk.  

Time of hospital admission and angiography were not collected in the electronic ACS registry. For this 
analysis, time to angiography was the difference between the date of admission and the date of 
angiography. For example, when the angiogram was performed on the day after admission, this was 
reported as an angiogram within 1 hospital day. 
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Statistics: Descriptive statistics for continuous variables were summarised as mean with standard 
deviation, and/or median with inter-quartile range. Categorical data are reported by frequency and 
percentage. For continuous variables, comparisons between groups were performed by the non-
parametric Mann-Whitney U test due to all data being non-normally distributed. For categorical 
variables, Chi-squared test or Fisher exact test were used where appropriate. All P-values reported were 
two tailed and a P-value <0.05 was considered significant. Data was analysed using SAS statistical 
package, version 9.3 (SAS Institute, Cary, NC). 

The study was approved by the National Multi Region Ethics Committee (MEC/07/19/EXP). 

Results 

Of the 2868 patients with a NSTEACS admission 835 (29%) had a GRACE score 
>140, 748 (26%) had ST-segment deviation and 2265 (79%) had elevated troponin. 
There were 391 (13.6%) of the cohort who met the guideline combined high risk 
criteria requiring all three to be positive (Table 1). 

Of those with GRACE scores >140, 53% (15.5% of the whole cohort) did not have 
both the additional high risk features. Conversely of those with low/intermediate 
GRACE scores 12% (8.7% of the whole cohort) were both ECG and enzyme positive. 
Therefore, 22% of the whole cohort had both ST segment deviation and elevated 
cardiac enzymes. 

 

Table 1. Cohort composition according to individual components of combined 

high risk (n=2868) 
 

Variable Frequency (% out of 2868) 

GRACE low/intermediate risk GRACE high risk (>140) 

ST –ve/Troponin –ve 
ST +ve/Troponin –ve 
ST –ve/Troponin +ve 
ST +ve/Troponin +ve 

456 (15.9) 
67 (2.3) 

1260 (43.9) 
250 (8.7) 

40 (1.4) 
40 (1.4) 

364 (12.7) 
391 (13.6) 

Total 2033 (71) 835 (29) 
–ve=negative; +ve=positive. 

 

Demographics, risk factors and presentation in combined high risk patients—
Patients with combined high risk features were compared with the lower risk patients 
in Table 2. The high risk patients were more likely to be older with nearly a third over 
80y and only 1.3% under 50y, despite 15% of the cohort being <50y. Women were 
relatively over-represented in the high risk group. There was no statistically 
significant under-representation of any ethnic group although there was a trend 
towards fewer Maori patients.  

Combined high risk patients were more likely to have a history of cardiac disease 
including prior myocardial infarction and heart failure. Over a third had diabetes, 
nearly half had at least moderate renal impairment at admission, and a third of them 
presented with left ventricular failure Of those who had ejection fraction assessed at 
this admission just under half had at least mild left ventricular systolic dysfunction. 
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Table 2. Demographics and clinical presentation in NSTEACS patients with 

combined high risk criteria (GRACE >140 + elevated troponin + ST segment 

deviation) compared with others 
 

Variable All 

n=2868 

Lower risk 

n=2477 (86.4%) 

Combined high risk 

n=391 (13.6%) 

P value 

Age, years (Mean ± SD) 64.3 ± 13.0 62.9 ± 12.8 73.5 ± 10.2 <0.0001 

Age group, n (%) 
<50 
50–<65 
65–<80 
80+ 

 
432 (15.1) 
982 (34.2) 

1065 (37.1) 
389 (13.6) 

 
427 (17.2) 
905 (36.5) 
880 (35.5) 
265 (10.7) 

 
5 (1.3) 

77 (19.7) 
185 (47.3) 
124 (31.7) 

 
 

<.0001 

Gender, n (%) 
Males 
Female 

 
1916 (66.8) 
952 (33.2) 

 
1681 (67.9) 
796 (32.1) 

 
235 (60.1) 
156 (39.9) 

 
0.0025 

Ethnicity, n (%) 
Maori 
Pacific 
Indian 
Other Asian 
European/Other 

 
288 (10.0) 
346 (12.1) 
224 (7.8) 
57 (2.0) 

1953 (68.1) 

 
264 (10.7) 
295 (11.9) 
197 (8.0) 
49 (2.0) 

1672 (67.5) 

 
24 (6.1) 

51 (13.0) 
27 (6.9) 
8 (2.1) 

281 (71.9) 

 
 

0.0702 

Diagnosis 
NSTEMI, n(%) 
USA, n(%) 

 
2205 (76.9) 
663 (23.1) 

 
1831 (73.9) 
646 (26.1) 

 
374 (95.7) 
17 (4.3) 

 
<0.0001 

Current smoker, n (%) 396 (25.7) 362 (26.6) 34 (19.0) 0.0290 

Diabetes, n (%) 447 (29.0) 381 (28.0) 66 (36.9) 0.0137 

Fasting LDL 
Median (IQR) 

 
2.6 (1.9–3.4) 

 
2.7 (1.9–3.4) 

 
2.4 (1.8–3.1) 

 
0.0076 

Previous CVD, n (%) 1319 (46.0) 1117 (45.1) 202 (51.7) 0.0155 

Previous MI, n (%) 768 (26.8) 640 (25.8) 128 (32.7) 0.0042 

Previous CHF, n (%) 319 (11.1) 249 (10.1) 70 (17.9) <0.0001 

Admission HR (bpm) 
Median (IQR) 

 
75 (64–88) 

 
74 (63–87) 

 
81 (70–97) 

 
<0.0001 

Admission systolic BP (mmHg) 
Median (IQR) 

 
139 (122–156) 

 
140 (124–157) 

 
130 (115–150) 

 
<0.0001 

Killip score on admission 
I 
II or III 
IV 

 
2469 (86.1) 
388 (13.5) 
11 (0.4) 

 
2205 (89.0) 
265 (10.7) 

7 (0.3) 

 
264 (67.5) 
123 (31.5) 
14 (1.0) 

 
 

<0.0001 

ST segment deviation, n (%) 748 (26.1) 357 (14.4) 391 (100) <0.0001 

Elevated troponin, n (%) 2265 (79.0) 1874 (75.7) 391 (100) <0.0001 

eGFR on admission, n (%): 
≥60 
30–<60 
<30 

 
2078 (72.5) 
636 (22.2) 
154 (5.4) 

 
1875 (75.7) 
496 (20.0) 
106 (4.3) 

 
203 (51.9) 
140 (35.8) 
48 (12.3) 

 
 

<0.0001 

EF, n (%) 1469 (51.2) 1252 (50.6) 217 (55.5) 0.0686 

If EF assessed, n (%) 
Normal (≥50%) 
Mild (40 to 49%) 
Moderate or severe (<40%) 

 
1003 (68.3) 
225 (15.3) 
241 (16.4) 

 
877 (70.1) 
189 (15.1) 
186 (14.9) 

 
126 (58.1) 
36 (16.6) 
55 (25.4) 

 
 

0.0003 

P values compare lower with high risk group. 
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Table 3. Relationship between risk score, management and in-hospital outcome 

in the cohort 
 

Variable All 

n=2868 

Low/intermediate risk 

n=2477 (86.4%) 

High risk 

n=391 (13.6%) 

P value 

Angiogram, n (%) 2099 (73.2) 1858 (75.0) 241 (61.6) <0.0001 

Admission to angiogram time, days 
Median (IQR) 

 
3 (2–5) 

 
3 (2–5) 

 
3 (2–5) 

 
0.3458 

CAD >50% on angiogram, n (%)* 
No significant coronary artery disease 
Single/ double vessel disease 
Three vessel disease and/or LMS >50% 

 
327 (15.6) 

1222 (58.2) 
550 (26.2) 

 
311 (16.7) 

1126 (60.6) 
421 (22.7) 

 
16 (6.6) 

96 (39.8) 
129 (53.5) 

 
 

<0.0001 

PCI this admission, n (%) 1046 (36.5) 943 (38.1) 103 (26.3) <0.0001 

Referral for CABG, n (%) 
Inpatient 
Outpatient 
None 

 
314 (11.0) 
81 (2.8) 

2473 (86.2) 

 
255 (10.3) 

66 (2.7) 
2156 (87.0) 

 
59 (15.1) 
15 (3.8) 

317 (81.1) 

 
 

0.0063 

Total revascularisation, n (%) 1436 (50.1) 1260 (50.9) 176 (45.0) 0.0314 

Treatment upon discharge, n (%) 
Aspirin 
Clopidogrel 
ACEIs or ARBs 
Beta-blockers 
Statin 

 
2767 (96.5) 
1841 (64.2) 
1805 (62.9) 
2399 (83.7) 
2666 (93.0) 

 
2406 (97.1) 
1629 (65.8) 
1558 (62.9) 
2076 (83.8) 
2321 (93.7) 

 
361 (92.3) 
212 (54.2) 
247 (63.2) 
323 (82.6) 
345 (88.2) 

 
<0.0001 
<0.0001 
0.9174 
0.5502 

<0.0001 

In-hospital complications, n (%) 
In-hospital death 
Stroke in hospital 
Overt bleeding (TIMI Major or Minor) 

 
36 (1.3) 
12 (0.4) 
21 (0.7) 

 
24 (1.0) 
7 (0.3) 

14 (0.6) 

 
12 (3.1) 
5 (1.3) 
7 (1.8) 

 
0.0020 
0.0160 
0.0294 

*Denominator is those who underwent coronary angiography, p-values compare low/intermediate with high risk 
group. 

 

Management and outcome in combined high risk patients (Table 3)—Patients 
with combined high risk were less likely than others to undergo coronary 
angiography. However, those who had coronary angiography were more likely to 
have obstructive coronary disease (93.4% vs 83.3%) and much more likely to have 
triple vessel and/or left main coronary disease (51.9% vs 22.5%). Consequently, 
overall revascularisation rates were only slightly lower in high risk patients despite 
the lower coronary angiography rates.  

The in-hospital mortality rate was 3.1%, threefold higher than for the other patients. 
Of note, half the deaths in the high risk group were in those who did not undergo 
coronary angiography. 

The differences between those with combined high risk and others was broadly 
similar when analysis was limited to just those who underwent coronary angiography 
except that revascularisation rates were now similar in each risk group (Table 4) 
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Table 4. Characteristics of patients who had angiography according to their risk 

group 
 

Variable All 

n=2099 

Low/intermediate risk1 

n=1858 (87%) 

High risk1 

n=241(13%) 

P-value 

Age, years (mean ± SD) 62.1 ± 12.2 60.9 ± 12.1 71.1 ± 9.3 <0.0001 

Age group, n (%) 
<50 
50-<65 
65-<80 
80+ 

 
370 (17.6) 
791 (37.7) 
784 (37.4) 
154 (7.3) 

 
367 (19.8) 
732 (39.4) 
655 (35.3) 
104 (5.6) 

 
3 (1.2) 

59 (24.5) 
129 (53.5) 
50 (20.8) 

 
 

<0.0001 

Gender, n (%) 
Male 
Female 

 
1468 (69.9) 
631 (30.1) 

 
1316 (70.8) 
542 (29.2) 

 
152 (63.1) 
89 (36.9) 

 
 

0.0135 

Ethnicity, n (%) 
Maori 
Pacific 
Indian 
Other Asian 
European/Other 

 
223 (10.6) 
266 (12.7) 
180 (8.6) 
42 (2.0) 

1388 (66.1) 

 
205 (11.0) 
235 (12.7) 
162 (8.7) 
37 (2.0) 

1219 (65.6) 

 
18 (7.5) 

31 (12.9) 
18 (7.5) 
5 (2.1) 

169 (70.1) 

 
 
 

0.4609 

Diagnosis 
NSTEMI, n(%) 
USA, n(%) 

 
1660 (79.1) 
439 (20.9) 

 
1426 (76.7) 
432 (23.3) 

 
234 (97.1) 

7 (2.9) 

 
<0.0001 

Current smoker, n (%*) 351 (27.1) 326 (28.0) 25 (18.8) 0.0232 

Diabetes, n (%*) 338 (26.1) 296 (25.4) 42 (31.6) 0.1274 

Fasting LDL (Median [IQR]) 2.7 (2.0–3.4) 2.7 (2.0–3.4) 2.4 (1.8–3.2) 0.0154 

Previous CVD, n (%) 805 (38.4) 699 (37.6) 106 (44.0) 0.0560 

Previous MI, n (%) 472 (22.5) 404 (21.7) 69 (28.2) 0.0236 

Previous CHF, n (%) 151 (7.2) 121 (6.5) 30 (12.5) 0.0008 

Admission HR (bpm) 
Median (IQR) 

 
74 (63–87) 

 
73 (63–85) 

 
80 (68–96) 

<0.0001 

Admission systolic BP (mmHg), Median 
(IQR) 

 
139 (123–156) 

 
140 (124–157) 

 
128 (116– 145) 

 
<0.0001 

Killip score on admission 
I 
II or III 
IV 

 
1871 (89.1) 
225 (10.7) 

3 (0.1) 

 
1700 (91.5) 

157 (8.5) 
1 (0.1) 

 
171 (71.0) 
68 (28.2) 
2 (0.8) 

<0.0001 

ST segment depression, n (%) 440 (21.0) 232 (12.5) 208 (86.3) <0.0001 

ST segment deviation, n (%) 526 (25.1) 285 (15.3) 241 (100) <0.0001 

Elevated troponin on admission, n (%) 1330 (63.4) 1132 (60.9) 198 (82.2) <0.0001 

Elevated troponin in hospital, n(%) 1697 (80.9) 1456 (78.4) 241 (100) <0.0001 

eGFR on admission, n (%) 
≥60 
30–<60 
<30 

 
1663 (79.2) 
368 (17.5) 

68 (3.2) 

 
1512 (81.4) 
295 (15.9) 

51 (2.7) 

 
151 (62.7) 
73 (30.3) 
17 (7.1) 

<0.0001 

Admission to angiogram time, days 
Mean ± SD 
Median (IQR) 

 
3.64 ± 2.45 

3 (2–5) 

 
3.62 ± 2.43 

3 (2–5) 

 
3.79 ± 2.58 

3 (2–5) 

0.3458 

PCI this admission, n (%) 1044 (49.7) 941 (50.7) 103 (42.7) 0.0209 

Referral for CABG, n (%) 
Inpatient 
Outpatient 
None 

 
285 (13.6) 

76 (3.6) 
1738 (82.8) 

 
234 (12.6) 

61 (3.3) 
1563 (84.1) 

 
51 (21.2) 
15 (6.2) 

175 (72.6) 

<.0001 

Total revascularisation, n (%) 1400 (66.7) 1232 (66.3) 168 (69.7) 0.2918 

Complications during hospital stay, n (%) 
In-hospital death 

 
13 (0.6) 

 
7 (0.4) 

 
6 (2.5) 

 
0.0018 

P values compare low/intermediate with high risk group. 
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Table 5. Comparison of combined high risk ACS who had angiography and 

those who did not  
 

Variable Angiography 

n=241 

No angiography 

n=150 

P-value 

Age, years (mean ± SD) 71.1 ± 9.3 77.3 ± 10.4 <0.0001 

Age group, n (%) 
<50 
50-<65 
65-<80 
80+ 

 
3 (1.2) 

59 (24.5) 
129 (53.5) 
50 (20.8) 

 
2 (1.3) 

18 (12.0) 
56 (37.3) 
74 (49.3) 

 
 
 

<.0001 

Gender, n (%) 
Males 
Female 

 
152 (63.1) 
89 (36.9) 

 
83 (55.3) 
67 (44.7) 

 
0.1287 

Ethnicity, n (%) 
Maori 
Pacific 
Indian 
Other Asian 
European/Other 

 
18 (7.5) 

31 (12.9) 
18 (7.5) 
5 (2.1) 

169 (70.1) 

 
6 (4.0) 

20 (13.3) 
9 (6.0) 
3 (2.0) 

112 (74.7) 

0.6653 

Diagnosis 
NSTEMI, n(%) 
USA, n(%) 

 
234 (97.1) 

7 (2.9) 

 
140 (93.3) 
10 (6.7) 

 
0.0761 

Diabetes, n (%*) 42 (31.6) 24 (52.2) 0.0126 

COPD, n (%) 15 (6.2) 17 (11.3) 0.0731 

Previous CVD, n (%) 106 (44.0) 96 (64.0) 0.0001 

Previous MI, n (%) 68 (28.2) 60 (40.0) 0.0157 

Previous CHF, n (%) 30 (12.5) 40 (26.7) 0.0004 

Admission HR (bpm) 
Median (IQR) 

 
80 (68–96) 

 
84 (73–98) 

0.0674 

Admission systolic BP (mmHg) 
Median (IQR) 

 
128 (116–145) 

 
135 (114–153) 

0.0835 

Killip score on admission 
I 
II or III 
IV 

 
171 (71.0) 
68 (28.2) 

2 (0.8) 

 
93 (62.0) 
55 (36.7) 

2 (1.3) 

 
 

0.1457 

Elevated troponin in hospital, n(%) 198 (82.2) 121 (80.7) 0.7115 

EF, n (%) 162 (67.2) 55 (36.7) <0.0001 

LVEF, n (%) 
Normal (>=50%) 
Mild (40 to 49%) 
Moderate or severe (<40%) 

 
106 (6542) 
24 (14.8) 
32 (19.8) 

 
20 (36.4) 
12 (21.8) 
23 (41.8) 

 
 

0.0005 

eGFR on admission, n (%) 
≥ 60 
30-<60 
<30 

 
151 (62.7) 
73 (30.3) 
17 (7.1) 

 
52 (34.7) 
67 (44.7) 
31 (20.7) 

 
 

<0.0001 

Complications during hospital stay, n (%) 
In-hospital death 

 
6 (2.5) 

 
6 (4.0) 

 
0.5480 

 

Who are the high risk patients who did not have coronary angiography? (Table 
5)—Half of those high risk patients who did not have angiography were 80y or older 
compared with only a fifth of those who did.  



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 76 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5943/ ©NZMA 

  

 

Other factors associated with lower rates of angiography were known prior 
myocardial infarction and history of congestive heart failure, diabetes and severe renal 
impairment. Rates of angiography did not vary according to gender or ethnicity.  

 

Figure 1. Time from hospital admission to coronary angiography according to 

combined risk category 
 

 

 

Table 6. How many patients receive coronary angiography within recommended 

timeframes? 
 

Hospital, n (row %) High risk (n=241) Low/intermediate risk (n=1858) 

≤1 day >1 days P-value ≤ 3 days > 3 days P-value 

All 
MMH 
Waikato 
Taranaki 

20.7% 
19.6% 
23.2% 
16.7% 

79.3% 
80.4% 
76.8% 
83.3% 

 
0.7659 

55.9% 
63.9% 
40.7% 
30.1% 

44.1% 
36.1% 
59.3% 
69.9% 

 
<.0001 

MMH: Middlemore Hospital. 

 

Relationship between risk and time taken to perform coronary angiogram—The 
median time from admission to coronary angiography was 3 days for both combined 
high and lower risk groups (p=0.35). Only about a fifth of combined high risk patients 
were getting angiography within the recommended 1 day timeframe with no 
significant variation in practice between the three hospitals. Of the other patients with 
NSTEACS only just over half were studied within their recommended 3-day 
timeframe. There were significant variations between hospitals ranging from 64% of 
patients presenting to Middlemore Hospital to just 30% of Taranaki patients meeting 
the 3-day target. 
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Discussion 

Only a fifth of very high risk NSTEACS patients in this cohort referred received 
coronary angiography in the one day time-frame recommended in the recent New 
Zealand guidelines for ACS. Of other NSTEACS patients only a half of those referred 
had their coronary angiography within the recommended 3 days. Only one in seven of 
the NSTEACS patient met the combined high risk criteria. This analysis confirms that 
use of the combined high risk criteria identifies a sub-group at very high risk.  

The in-hospital mortality in these patients was 3.1% compared with 1% in the lower 
risk patients. Of those who had angiography half of those with combined high risk 
criteria compared with less than a quarter of lower risk patients had three vessel 
and/or left main coronary disease. In addition to the excess risk captured by the 
components of the score (including troponin, ECG changes, age and left ventricular 
failure) high risk patients were more likely to have diabetes, chronic cardiac disease, 
renal failure and LV dysfunction on echo.  

Reassuringly there was no significant under-representation by gender or ethnic group. 
There was, however, a trend towards fewer Maori patients in the high risk group 
which needs to be further assessed in a larger cohort. This may be related to Maori 
patients being younger on average with correspondingly lower GRACE scores.  

Coronary angiography rate in high risk patients—In what may seem a paradoxical 
finding, high risk patients were less likely to receive coronary angiography than lower 
risk patients (61.6 and 75%, respectively). Those high risk patients who didn’t receive 
coronary angiography had more comorbidity, including older age, more advanced 
renal impairment, prior cardiac history and LV impairment. In this study we did not 
assess the appropriateness of the decision regarding whether to perform coronary 
angiography.  

The combined high risk criteria are intended to be used to prioritise the timing of 
coronary angiography, not to make the initial decision regarding whether to refer for 
coronary angiography. As the NZ guidelines make clear, this decision must take into 
account a broader range of considerations related to both benefits and risk of the 
procedure for each individual patient - in particular, frailty, other significant co-
morbidities, and patient preferences.  

What are the benefits of early angiography in NSTEACS?—A number of trials 
have evaluated the risk and benefits of early compared with more delayed coronary 
angiography. In a recent meta-analysis, intervention within the first day reduced rates 
of recurrent ischaemia and reduced the hospital length of stay.7 There was no 
significant difference in mortality or recurrent myocardial infarction, suggesting that 
it is safe to intervene early.  

Although there is no study which has specifically evaluated the benefits of 
intervention within the first day based on the NZ Guideline combined high risk 
criteria evaluated in our study, there is good support for this approach from the 
TIMACS study. In this large multi-centre trial comparing early (within 24 hours ) 
with more delayed (median 50 hours) intervention in the subgroup with GRACE score 
over 140, there was a significant 35% lower rate of the primary outcome (death, 
myocardial infarction or stroke) at 6 months in the early intervention group (21% vs 
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13.9%).8 By applying an even more stringent definition of high risk in the NZ criteria, 
GRACE >140 as well as ECG and troponin changes, it is likely that a group even 
more likely to benefit is being targeted.  

What remains unclear is the extent to which we are potentially disadvantaging those 
with GRACE>140 who don’t also have ECG and troponin elevation by applying 
these guidelines. Whilst 29% of the cohort had a GRACE score >140, only half of 
these (13.6%) met the combined criteria. What is evident from our study is that at the 
time of the study there were significant constraints in timely access to intervention, 
with only just over half of patients receiving treatment within 3 days.  

In this context, the decision to target early intervention, at least initially, to the 
approximately 10% of those at highest risk is a pragmatic approach. It is worth noting 
that some of these higher risk patients may need a period of clinical stabilisation prior 
to angiography and so may not be appropriate for study within the first day. This 
particularly includes those presenting with decompensated heart failure or acute renal 
failure who, because of their high weighting in the GRACE score, may be over-
represented in the high GRACE score group.  

We note that the NZ Guideline strategy is more conservative than the European 
Society of Cardiology (ESC) recommendation that “high risk patients as identified by 
a GRACE risk score >140 and/or the presence of at least one primary high risk 
criterion should undergo invasive evaluation within 24 hours”.1 Their two primary 
risk criteria are ischaemic ECG changes and cardiac enzyme change. Using this ESC 
recommendation would lead to 86% of the patients in our cohort being recommended 
for angiography within 1 day.  

A further consideration is whether even earlier, immediate, access to the catheter lab 
for NSTEACS patients would improve outcomes compared with a <1 day strategy. A 
recent multi-centre study in high risk ACS patients reported that immediate early 
angiography (70 minutes) compared with more delayed study (21 hours) did not 
modify clinical outcome.9 

Where to next?—Since this cohort was collected, the timely access to coronary 
angiography for ACS patients has become a priority national target. This has currently 
been operationalised in the Midland and Northern District Health Boards as a 3-day 
target. This target was initially incorporated in the Midland ACS project and the 
Northern Region Health Plan, both endorsed by the Ministry of Health. It has now 
become a national target.  

The agreed target is for at least 70% of high risk ACS patients referred for 
angiography to receive this within three days of hospital admission. This target 
includes both ST-elevation MI and NSTEACS patients. The 70% target was set 
recognising that there are patients for whom it is clinically appropriate to delay 
coronary angiography pending clinical stabilisation, including those with active 
infection, acute renal failure, and decompensated heart failure. In addition, due to 
significant co-morbidities and patient preference an invasive strategy may not be 
undertaken.  

Finally some patients and their families request more time than others to make 
decisions regarding invasive management. Areas already identified for potential 
improvement include (1) expediting referral and transfer process, (2) optimising 
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catheter laboratory workflow, and (3) increasing operating hours of the laboratory 
including longer operating hours and investigating the feasibility of weekend lists.  

Currently the NZ Guideline recommendation that the high risk subgroup receive 
intervention within 24 hours has not been incorporated in the national target. As 
individual units and regions develop strategies to meet the 3-day target it would be 
appropriate to consider the processes required to triage and treat these higher risk 
patients even earlier. An important first step will be to incorporate the combined high 
risk criteria as part of the standard referral information. 

In 2013, the NZ Ministry of Health in conjunction with the NZ Cardiac Clinical 
Network has commenced funding a national ACS and cardiac procedures registry and 
quality improvement programme to be known as the All NZ Acute Coronary 
Syndrome Quality Improvement programme (ANZACS QI). This will provide a 
platform to support initiatives to improve appropriate and timely access to coronary 
angiography. 

Conclusions 

Using a definition of high risk ACS which incorporates troponin, ECG and GRACE 
score criteria identifies just over one in 7 patients with ACS as potentially appropriate 
for intervention within the first day in hospital. This combined approach appropriately 
identifies a high risk subgroup within the ACS continuum. These patients are less 
likely than lower risk ACS presentations to undergo an invasive strategy and rarely 
achieve this within the 24 hours recommended in the NZ guideline. Angiography is 
performed within 3 days in only half of all ACS presentations where this is considered 
clinically indicated.  
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Interhospital transfer of acute general surgical patients in 

the Taranaki region of New Zealand 

Amir Butt, Primal P Singh, Glenn Farrant, Stephen Kyle, William Gilkison, Michael 
Fancourt, Andrew G Hill, Damien Mosquera 

Abstract 

Aim This study investigated the transfer of acute general surgical patients from HPH 
to TBH in order to evaluate Interhospital transfer time in a rural New Zealand setting. 
It specifically investigates the prioritisation and time to transfer of unwell patients 
who required ICU/HDU admission following transfer. 

Method 9 months case-control retrospective study based on review of ambulance’ 
“patient transfer sheets” and patients’ medical records. Ambulance transfers of 
General Surgical emergencies were divided into two groups and analysed with group 
1 admitted to ICU (ICU group) versus those admitted to the wards (non-ICU group).  

Results The majority of patients in the non-ICU group (34 patients, 77%) were 
managed conservatively while 8 patients (18%) underwent operative intervention. 
Four patients (24%) in the ICU group had surgery while 7 patients (41%) needed 
specialist investigations such as gastroscopy (n=5), ERCP (n=1) or angiography 
(n=1). One patient in each group died during their admission at TBH.  

Conclusions There was no statistically significant difference in ambulance transfer 
times between the ICU and non-ICU groups (138 versus 124 minutes respectively), 
with the main determinant being the “ambulance response time” which could have 
been shortened by better identification of acute general surgical patients who 
ultimately required ICU/HDU care following transfer. The development of local 
protocols and checklists ensuring necessary communication between hospital and 
ambulance staff may allow better triage and prioritisation of transfer and lead to 
shorter transfer times for more unwell patients. 

Interhospital transfer (IHT) is often necessary to provide higher-level care for 
critically ill patients or allow specialised investigations when such facilities are not 
available at the referring centre.1–4  

The safety and efficiency of this transfer is particularly important for rural hospitals 
which may have limited accessibility due to geographic isolation.5 New Zealand has 
such a population distribution that over one-third of the population resides more than 
one hour from a tertiary hospital.6 Therefore, hospital care for many patients is 
provided by local primary and secondary hospitals and the need for IHT to a tertiary 
centre becomes necessary when more specialised treatment is required.7  

A safe and timely transfer is especially important for acute surgical patients who may 
deteriorate quickly and need immediate operation or invasive intervention 4. Although 
there are numerous reports in the literature on IHT of critically ill patients, this has not 
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been specifically evaluated for acute general surgical patients in a rural New Zealand 
setting. 

The Taranaki region of New Zealand offers a useful setting to evaluate IHT as it is 
served by two hospitals—Hawera Public Hospital (HPH) and Taranaki Base Hospital 
(TBH)—which provide secondary- and tertiary-level care, respectively.  

Taranaki has an area of 7258 square kilometres (km) and the 2 hospitals are situated 
69 km apart and serve a population of 104,280. HPH is a rural, 26-bed hospital and 
includes an emergency department with basic investigations such as plain X-rays, 
general laboratory tests and ultrasound. It has two road ambulances which serve a 
population of over 20,000.  

The larger TBH has 210 beds including 5 intensive care unit (ICU) and 5 high 
dependency unit (HDU) beds. It has general and subspecialty surgical services 
available but no cardiac, neurosurgical or tertiary level paediatric surgery service. 

This study aimed to investigate the transfer of acute general surgical patients from 
HPH to TBH in order to evaluate IHT in a rural New Zealand setting. It specifically 
investigates the prioritisation and time to transfer of more unwell patients who 
required ICU/HDU admission following transfer. 

Methods 

All patients with acute general surgical conditions who were transferred from HPH to TBH between 
December 2009 and September 2010 were retrospectively evaluated. Ambulance and hospital transfer 
sheets were used to obtain relevant details of patient transfer as outlined in Table 1.  

 

Table 1. Patient transfer outcomes 
 

Transfer outcomes Details 

Mode of transfer Road or air ambulance, or patient’s own transport 

Ambulance priority Designated priority for road ambulance transfer (1-4) 

Time for transfer 
– Ambulance response time 
– Ambulance pick-up time 
– Ambulance travel time 

 
Time taken by ambulance from receipt of transfer call to arrival at HPH 
Time taken to pick up patient from HPH 
Time taken from patient pick up to arrival at TBH 

Total time of transfer Sum of the three recordings in “time for transfer” 

Time of referral for transfer and time of arrival at TBH Whether inside (0730 – 1630) or outside of working hours 
HPH, Hawera Public Hospital; TBH, Taranaki Base Hospital. 

Transfer priority: 1 – unstable patient needing immediate transfer, 2 – unstable patient but transfer can be delayed up to 30 min, 
3 and 4 priority for stable patients.  

 

All transferred patients were discussed by the attending medical doctor in the emergency department at 
HPH with the general surgical team at TBH prior to transfer. All patients transferred by ambulance 
were accompanied by a nurse while patients with stable conditions could use their own transport if this 
was available. The referral diagnosis and management of patients at TBH including transfer to 
ICU/HDU was also recorded. 

Data were recorded in Microsoft Excel (Microsoft Corporation, Redmond, WA) and analysed using 
SPSS for Windows version 17.0 software (SPSS Inc., Chicago, IL). Normality of data was assessed 
using the Kolmogorov-Smirnov test. Transfer times are presented as mean with standard deviation and 
groups were compared using the t-test. Statistical significance was defined a priori as a P value less 
than 0.05. 
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Results 

Seventy-five patients with acute general surgical conditions were transferred from 
HPH to TBH during the study period. The median age of patients was 59 years (range 
2–92) and 39 patients (52%) were male.  

Sixty-one patients (81%) were transferred via road ambulance, 1 patient was 
transferred via air ambulance after a stab wound to his abdomen, and 13 patients 
(17%) used their own transport.  

Trauma, gastrointestinal bleeding, hepatopancreaticobiliary pathology and cutaneous 
sepsis were the most common diagnoses at the time of referral (Table 2). 

  

Table 2. Referral diagnosis of transferred patients 
  

Referral diagnosis Number of patients 

Trauma 
Gastrointestinal bleeding 
Hepatopancreaticobiliary pathology^ 
Cutaneous sepsis (abscess, cellulitis) 
Bowel obstruction 
Appendicitis 
Nonspecific abdominal pain 
Acute abdomen 
Intra-abdominal sepsis 
Vascular 
Complicated hernias 
Other 

11 
10 
10 
10 
7 
6 
6 
5 
5 
3 
1 
1 

^HPB pathology (acute cholecystitis, choledocholithiasis, acute pancreatitis). 

*Other (postoperative wound dehisecence). 

 

Forty-eight (64%) of the referrals for transfer were made during working hours and 29 
patients (39%) arrived at TBH within working hours. Of the 61 patients transferred 
via road ambulance, 17 patients (28%) were admitted to ICU/HDU after arriving at 
TBH (ICU group) while 44 patients (72%) were admitted to the ward (non-ICU 
group). Two of the 17 patients in the ICU group had an ambulance priority of 1 while 
all other patients transferred via road ambulance had an ambulance priority of 4. The 
referral diagnoses for patients admitted to ICU/HDU are shown in Table 3.  

 

Table 3. Referral diagnosis of transferred patients admitted to ICU/HDU at 

Taranaki Base Hospital 
 

Referral diagnosis Number of patients 

Gastrointestinal bleeding 
Trauma^ 
Acute abdomen 
Vascular* 
Intra-abdominal sepsis 

6 
5 
3 
2 
1 

^Head injury (n=3) and chest injury (n=2). 

*Leaking abdominal aortic aneurysm (n=1), thrombosed popliteal aneurysm (n=1), 
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There was no statistically significant difference in ambulance transfer times between 
the ICU and non-ICU groups (Table 4). The two patients in the ICU group with an 
ambulance priority of 1 had a shorter total transfer time than the overall group (63 and 
76 minutes). 

 

Table 4. Time taken for road ambulance transfer 
 

Variables ICU group 

(n=17) 

Non-ICU group 

(n=44) 

P value^ 

Response time 
Pick-up time 
Travel time 
Total transfer time 

57 ± 51 
18 ± 11 
64 ± 10 

138 ± 56 

38 ± 34 
18 ± 11 
69 ± 10 

124 ± 38 

0.167^ 
0.970^ 
0.057^ 
0.362^ 

Time values shown in minutes as mean ± standard deviation. 

^T-test. 

 

The majority of patients in the non-ICU group (34 patients, 77%) were managed 
conservatively while 8 patients (18%) underwent operative intervention. Four patients 
(24%) in the ICU group had surgery while 7 patients (41%) needed specialist 
investigations such as gastroscopy (n=5), endoscopic retrograde 
cholangiopancreatography (n=1) or angiography (n=1).  

One patient in each group died during their admission at TBH—a patient with severe 
head trauma in the ICU group, and a patient with an abdominal aortic aneurysm in the 
non-ICU group who was made palliative due to his comorbidities following 
discussion with the family. 

Discussion 

This retrospective study has evaluated IHT of acute general surgical patients between 
two hospitals in the Taranaki region of New Zealand. The majority of patients were 
transferred via road ambulance and all but two patients had an ambulance priority of 
4. Patients admitted to ICU/HDU following transfer to TBH had similar transfer times 
when compared to patients who were admitted to the ward. 

IHT is required when the needs of the patient exceed the resources of the referring 
hospital and aims to improve patient outcome by allowing access to the necessary 
investigations or treatment.  

The urgency of transfer should reflect the clinical condition of the patient and their 
risk of deterioration to ensure treatment can be initiated in a timely fashion. In this 
study, admission to ICU and HDU following transfer was used as a proxy measure of 
the severity of a patient’s clinical condition since more unwell patients would require 
ICU or HDU support compared to patients admitted to the ward. This is supported by 
findings from other studies that have shown patients admitted to ICU following IHT 
have more severe illness, higher mortality and a longer hospital stay 8-9. This is also 
demonstrated by this study which found the majority of patients in the ICU group 
needed operative intervention or specialist investigations. 
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However, when patients transferred by road ambulance were categorised according to 
this grouping, there were no significant differences in the total transfer time between 
the two groups.  

The ICU group had a non-significant trend towards a shorter ambulance travel time 
but had a longer ambulance response time and similar pick-up time. Only two patients 
transferred via road ambulance, both requiring ICU admission, had a higher 
ambulance priority than 4 and had a considerably shorter travel time than the overall 
ICU group.  

These findings suggest that there is need for better identification of acute general 
surgical patients who may require ICU/HDU care following transfer and more 
appropriate prioritisation of ambulance transfer to ensure a faster transfer. These two 
determinants will lead to better triaging of acute patients that will not only shorten the 
“ambulance response time” but also reduce total travel time.  

Better communication between referring and receiving clinicians can help ensure an 
appropriate triage and a checklist system detailing necessary communication between 
hospitals, which has been shown to reduce time to definitive treatment in trauma 
patients, may be useful 10. 

There are several limitations to this study including its small sample size and 
retrospective nature. While admission to ICU and HDU was used as a measure of 
clinical severity, such a classification may be oversimplified and does not take into 
account the availability of an ICU/HDU bed. Although the ICU group had a longer 
ambulance response time, this time category also had the largest variation in transfer 
times but reasons for this variability, such as ambulance availability, were not 
evaluated. 

In conclusion, this study shows acute general surgical patients who required 
ICU/HDU admission following ambulance transfer from HPH to TBH have similar 
transfer times to patients requiring ward admission. The development of local 
protocols and checklists ensuring necessary communication between hospital and 
ambulance staff may allow better triage and prioritisation of transfer and lead to 
shorter transfer times for more unwell patients. 
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Diagnosis of cognitive impairment and the assessment of 

driving safety in New Zealand: a survey of Canterbury GPs 

Petra A Hoggarth 

Abstract 

Aim To assess how GPs in Canterbury determine the driving ability of their older 
patients with cognitive impairment.  

Methods A 10-item questionnaire was sent to 514 Canterbury GPs via the mail 
system of three Primary Health Organisations. GPs could either post or fax back 
responses anonymously and were also able to add their own comments. 

Results 185 GPs returned completed questionnaires (36% response rate). Six of 10 
items were rated in the middle of the response range, indicating a middling level of 
agreement. All but three GPs reported using a cognitive screening test and most talked 
to their patients about the need to plan for driving cessation. GPs did not frequently 
report referring for on-road driving assessments and many commented they would 
appreciate a more structured guideline with specific recommendations.  

Conclusion There is room for improvement in the amount of information provided to 
GPs about how to best assess older patients with cognitive impairment for fitness to 
drive. Recommendations of specific cognitive screens and a flowchart format would 
be a valuable addition. 

As the population of New Zealand ages, a higher proportion of drivers will be 65 
years or older.1 A greater proportion of drivers will therefore suffer from diseases of 
old age including cognitive impairment. Illnesses associated with cognitive 
impairment include the various dementias, Parkinson’s disease, multiple sclerosis, 
stroke, and depression.  

While some causes of cognitive impairment are irreversible and progressive, such as 
the various dementias, others may resolve over time or with treatment, such as 
impairment due to stroke or depression.  

Prevalence rates for dementia have been reported between 13% and 43% in the 80 to 
89 age group, increasing exponentially per year within this age range, with rates 
between 40% to 65% in those aged over 90.2–4  

As a group, drivers with dementia are 10.7 times more likely to be involved in a 
crash5 and have almost 2.5 times as many crashes that result in insurance claims 
compared to an age-matched control group.6 Nonetheless, many people with early 
dementia are able to pass an on-road driving assessment, with observed pass rates 
ranging from 35% to 73%.7-10  

The difficulty for driving safety is in determining which drivers are likely to have 
their cognitive impairment improve with treatment, which cognitively impaired 
drivers are currently safe to continue driving, and which drivers need to stop 
immediately and permanently (i.e. those with a deteriorating dementia). 
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A number of researchers have recommended that people with moderate and severe 
dementia cease driving and suggest that people with mild dementia may be able to 
continue driving with appropriate monitoring and assessment.11,12 Statements have 
also been made that results of neuropsychological tests cannot be used reliably to 
determine which drivers with dementia are safe and unsafe on the road.11,13  

Following a review of the driving and dementia literature, The American Academy of 
Neurology identified the Clinical Dementia Rating (CDR) as the most useful measure 
of overall cognitive decline in people with dementia.13 This tool is a clinician rated 
scale that assesses the level of cognitive impairment and classification into categories 
of None, Very Mild, Mild, Moderate, and Severe.  

The American Academy of Neurology also lists other risk factors including caregiver 
ratings of poor driving, the incidence of traffic offences and crashes, and changes in 
driving patterns such as reduced mileage and situational avoidance.13 These 
recommendations are ranked by order of the strength of relationship to on-road 
driving outcomes based on the literature review. A flowchart is provided for clinicians 
to aid in decision making and this article is readily available at 
http://www.neurology.org/content/74/16/1316.full.pdf+html 

In New Zealand, compulsory on-road driving assessments for drivers aged 80 and 
over ceased in December 2006. GPs are charged with making decisions regarding 
driving safety for their older patients, including those with cognitive impairment.  

The task of making decisions about driving is made more difficult because cognitive 
impairment must first be adequately assessed and diagnosed. This process takes 
longer than a standard GP appointment allows, and should include talking to a reliable 
informant about noticed changes in cognition and behaviour. The New Zealand 
Transport Agency (NZTA) provides a guide for medical practitioners for assessing 
driving safety in a number of medical conditions including dementia (Medical Aspects 

of Fitness to Drive
14).  

This guide provides no statistics to highlight the increased risks of crashes in those 
with dementia, and makes no mention of dementia severity and how it relates to 
driving safety. The guide suggests the use of tests of cognitive function, but does not 
recommend any. It also suggests the use of a test of road signs provided in an 
appendix as a way to determine if problems related to driving ability exist. This test 
has no recommended cut point to detect a problem and to the author’s knowledge has 
not been tested for reliability or validity for detecting on-road driving problems. 

A New Zealand article15 published by a group of driving researchers, driving 
specialist occupational therapists, an old-age psychiatrist, and a GP representative 
provided a detailed review of older driver licensing practice and assessment in New 
Zealand, including a section for drivers with cognitive impairment.  

The authors suggested that older drivers be routinely assessed for cognitive 
impairment when they present to their GP for a medical fitness to drive certificate. 
The authors also suggested that driving ability was assessed every 6 months, and that 
GPs did not use the road sign test provided in the NZTA’s Medical Aspects of Fitness 

to Drive
14 handbook due to a lack of information about its validity for determining 

driving ability. The authors instead suggested use of a standardised version of the 
Mini Mental State Examination (MMSE). 
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In the current study, the author (PAH) and Christchurch GP and member of the 
Primary Care Liaison Team for Older Persons Health at the CDHB, Dr Michael 
Thwaites, arranged for a questionnaire to be delivered to all GPs in the Canterbury 
region to assess the issues of diagnosing cognitive impairment and driving 
assessment.  

Canterbury GPs are in a privileged position in that 400 medical driving assessments 
per year are funded by the DHB at the Driving and Vehicle Assessment Service at 
Burwood Hospital. In almost all other DHBs these assessments must be paid for 
privately.  

The goal of this survey was to assess how GPs were diagnosing cognitive impairment 
and determining driver safety, and also to find areas of perceived need for additional 
education or guidance from the NZTA. 

Method 

A questionnaire was constructed by the author and reviewed by Dr Michael Thwaites and Police 
Constable Wayne Stevenson, and is replicated in Table 1. Questions 3, 9, and 10 focused on how GPs 
diagnosed and managed cognitive impairment in their older patients.  

Question 3 referred to the Cognitive Impairment Pathway, which is part of the Health Pathways online 
resource compiled by specialists at the Canterbury DHB and targeted at primary care physicians. The 
remaining questions addressed self-rated knowledge and confidence related to making decisions about 
driver safety, as well as questions about the use of resources such as the NZTA’s Medical Aspects of 

Fitness to Drive
14 and formal driving assessments.  

The response choices for the questions deliberately did not allow for a non-specific 
rating, such as “Neither confident nor unconfident”, thus requiring respondents to take 
an affirmative or negative side in their response. The response choices also did not 
indicate specific timeframes or request estimates of numbers of patients seen by GPs. 
One reason for this was that asking for more specific details may have meant a lower 
response rate due to a perceived or actual increased amount of time required to 
complete the questionnaire. Another reason was that reported numbers may not be 
particularly accurate and may present a summary that appeared more precise than it 
actually was.  

Thus, the outcome of the survey would provide a general but non-specific summary of 
thoughts and practices of GPs in relation to cognitive impairment and driving. 
Respondents were encouraged to write any additional comments on the back of the 
form. 
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Table 1. Text of questionnaire sent to GPs 
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514 GPs from three Primary Health Organisations (PHO) in Canterbury were posted 
questionnaires in late 2012 through the secure mail delivery network of their PHO. 
410 were sent to GPs under Pegasus Health PHO, 40 to GPs under Christchurch PHO, 
and 64 to GPs under Rural Canterbury PHO.  

The 10-item questionnaire was delivered in an envelope with a one page covering 
letter introducing the survey, asking for anonymous responses, and stating that the 
results could be used both as part of a submission to the NZTA, as well as submission 
to a peer-reviewed journal. GPs could reply either using the included envelope or by 
faxing their questionnaire back to the author.  

Descriptive statistics of frequency, median, and mode were reported. Statistics were 
calculated using SPSS Statistics version 17.0 software. Response options were coded 
into nominal values.  

Questions 1, 4, 5, 6, 7, and 9 had four response options, coded as values 1 through 4 
in order of presentation on the form (see Table 1). Questions 2, 3, and 8 had five 
options, coded as the values 1 through 5. For these three questions, the first four asked 
for a subjective rating, whereas the last question acted as a way for the rater to note if 
they had not come across this situation (e.g. the response “I had not heard of it” for 
the question regarding use of the Medical Aspects of Fitness to Drive

14 handbook).  

When descriptive statistics were calculated for questions 2, 3, and 8 the number of 
responses rated 5 was first noted, with descriptive statistics performed only for the 
responses rated 1 through 4. Additional comments on the back of the form were 
recorded and presented in a qualitative manner. 

Results 

185 GPs responded (36% response rate). The number responding to each question is 
shown in the second column of Table 2. For questions 2, 3, and 8 the number from the 
third column must be added to the second column to determine the number of 
respondents. Missing values were excluded from the analysis for that question. 
Descriptive statistics for questions 1 to 9 are presented in Table 2.  

 

Table 2. Results of questionnaire for each question 
 

Question number N N noting they could not rate this item (%) Median (mode) 

1 
2 
3 
4 
5 
6 
7 
8 
9* 

179 
160 
156 
184 
184 
184 
184 
131 
185 

– 
21 (11.6%) 
25 (13.8%) 

– 
– 
– 
– 

53 (28.8%) 
– 

2 (2) 
3 (3) 
2 (2) 
3 (3) 
2 (2) 
3 (4) 
2 (1) 
1 (1) 
1 (1) 

Due to differences in interpretation in this question (see text below) this result cannot be accurately interpreted. 

 

Twenty-five respondents reported they had not heard of the CDHB’s Cognitive 
Impairment Pathway on the Health Pathways information portal (question 3). Of the 
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remaining respondents, the median rating for using the Cognitive Impairment 
Pathway information was Sometimes. 

Question 9 asked how frequently respondents conducted a cognitive screening test 
with an older patient suspected of cognitive impairment. It became clear from 
participant comments that this question was being interpreted in two different ways. 
The intention was to gauge how frequently a GP performed screens within their 
practice in general, but some respondents took the question to refer to how often tests 
were repeated on specific individuals. Because of this lack of clarity, responses to this 
question could not be accurately interpreted. 

Question 10 asked respondents to note which cognitive screening tests they used 
within their practice for assessment of older patients with suspected cognitive 
impairment. The frequency for each response is found in Table 3. 

 

Table 3. Numbers of respondents endorsing the use of different cognitive 

screening tests 
 

Cognitive test N (%) 

Mini Mental State Exam16 (MMSE) 131 (71%) 

Montreal Cognitive Assessment17 (MoCA) 100 (54%) 

Modified Mental State Exam18 (3MS) 29 (16%) 

IQCODE19 (short or long version) 11 (6%) 

None 3 (2%) 

Addenbrooke’s Cognitive Examination20 (ACE-R) 0 

Other 
– SIMARD-MD21 
– GP-Cog22 
– 6CIT23 
– Road Sign Test14 
– Hopkins Verbal Learning Test 24 
– Abbreviated MMSE 

 
8 (4%) 
5 (3%) 
3 (2%) 
2 (1%) 
1 (1%) 
1 (1%) 

 

Only three respondents reported that they did not use a cognitive screening test. The 
most commonly used test was the MMSE with 131 responses. The MoCA was the 
next most common at 100. No respondents reported using the ACE-R. Twenty 
respondents reported using a different screen from those listed: eight used the 
SIMARD-MD, five used the GP Cog, three used the 6CIT, two used the Road Sign 
Test from the NZTA Medical Aspects of Fitness to Drive

14 handbook, and one each 
used the Hopkins Verbal Learning Test and an abbreviated version of the MMSE. 

For question 1, respondents median score for their knowledge of driving risks for 
older adults with cognitive impairment was Well Informed. For question 2, twenty-
one respondents (11.6%) reported that they had not read the NZTA Medical Aspects 

of Fitness to Drive
14 guidelines for drivers with cognitive impairment. Remaining 

respondents satisfaction with this resource was Slightly Satisfied.  

For question 4, respondents rated their level of confidence in making decisions about 
driving in patients with cognitive impairment as Not so Confident. For question 5, 
respondents rated the frequency of their use of a medical driving assessment at 
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Burwood Hospital as Sometimes. Thirteen respondents (7%) rated this as Never. For 
question 6 respondents rated the frequency of their use of an On-Road Safety Test, 
such as offered by the Automobile Association as Seldom, with 60 respondents 
(32.4%) reporting they never referred for this assessment. 

For question 7 respondents rated how frequently they raised the issue of planning for 
driving cessation with patients with cognitive impairment or their families as 
Sometimes. Question 8 asked how useful it was to receive information about a driving 
incident that sparked an NZTA request for review of a patient’s driving ability. Fifty-
three respondents (28.8%) reported that they had not received such a request. The 
remainder rated this as Very Important. It is possible that some people rated this 
option even if they hadn’t personally received a report from NZTA. 

Thirty-one respondents added additional comments to the back of their 
questionnaires. Comments were sorted into a number of super-ordinate categories 
based on theme. Ten responses were comments on a GP’s own practice, or about 
finding a specific resource useful (such as a cognitive screening test).  

Eleven comments expressed dissatisfaction with the current NZTA guidelines or with 
the use of cognitive screens. In this category, several GPs stated that cognitive screens 
were not sensitive enough, or did not relate to real-world driving. Several respondents 
asked for more specific guidelines from the NZTA. Some respondents stated that they 
believed that all patients with dementia should stop driving. 

Two respondents voiced concerns about patients declining to pay for the On-Road 
Safety Test. One respondent noted a situation where the issue of driving led to the 
break-down in the patient–GP relationship and subsequent change of GPs for the 
patient. Six respondents voiced criticism of being able to tell a person’s on-road safety 
from any office-based test, and a few called for a reintroduction of compulsory on-
road testing of all older drivers. One respondent noted that the waiting list for medical 
driving assessments at Burwood Hospital was too long (around 8–12 weeks at the 
time of writing). 

Discussion 

Almost all GPs reported using a cognitive screening test with their patients with 
cognitive impairment, but only Sometimes utilised the guidelines of the CDHB’s 
Cognitive Impairment Pathway. The most commonly used cognitive screen was the 
MMSE.  

The MMSE is a useful tool for detecting the presence of moderate or severe dementia 
and to measure decline over time, but it has poor sensitivity for detecting people with 
mild cognitive impairment or mild dementia.17,25 The second most commonly used 
test was the MoCA. This is most likely due to its recommendation as a screening tool 
in the CDHB’s Cognitive Impairment Pathway.  

The Short IQCODE is also recommended in the Pathway, but only 11 respondents 
reported using this measure, which requires administration to an informant. Only two 
respondents used the Road Sign Test recommended and provided in the Medical 

Aspects of Fitness to Drive
14 handbook.  
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The SIMARD-MD21 was used by eight respondents, although some studies have 
criticized its use, suggesting it has no advantage over other already available 
approaches to predicting driver safety,26 and that it was adapted from an existing 
screen for cognitive impairment which does not necessarily translate to usefulness in 
predicting driving ability.27  

The remaining questions relating to driving decisions showed that GPs often rated 
themselves in the intermediate levels of feeling confident, informed, or satisfied. This 
indicates room for improvement in provision of information about how cognitive 
impairment affects driving ability and guidelines for helping with decision-making 
regarding driving ability (more about this below). Questions 5 and 6 showed that GPs 
rated their use of driving assessments, either medical or not, in the Seldom to 
Sometimes range, with the On-Road Safety Test not being used by a third of 
respondents.  

These results suggest that many GPs are making decisions about driving ability 
without the use of on-road assessments. This makes it important that GPs receive 
information about the additional evidence-based predictors of driving ability that are 
not currently included in the Medical Aspects of Fitness to Drive.

14 This information 
will be even more important for GPs in the majority of DHBs where on-road medical 
driving assessments are not publicly funded.  

Question 7 showed that GPs rated a discussion of future driving cessation occurring 
with a patient or their family member Sometimes. It is positive that these discussions 
are taking place. Ideally this conversation should occur with every driver with a 
progressive dementia as all will become unsafe drivers at some point. 

GPs felt strongly that requests for assessment of patients from the NZTA should 
include detailed information about the driving incident that triggered the notification. 
This has implications for police officers who are present at driving incidents/crashes 
that precipitate the generation of a report. Police officers need to know what 
information is useful to report to NZTA about a crash and the older driver involved in 
a crash.  

There are several limitations to this survey. As mentioned in Methods, specific 
timeframes and estimates of numbers of patients seen were not requested in order to 
make the questionnaire quicker to complete and thus increase the response rate, as 
well as to avoid reporting of numbers that might appear more precise than they were. 
Therefore, questions that asked about frequency of a behaviour (questions 3, 5, 6, 7, 
and 9) can only be used to make general statements that lack specificity. For example, 
GPs may have chosen different timeframes to think about frequency, e.g. 12 or 6 
months, or may have relied on an internal hunch about frequency without a specific 
timeframe. Another factor affecting frequency is the number of older patients in a GPs 
practice who present with cognitive impairment, e.g. fewer older patients will lead to 
less need to consider driving ability.  

Another issue is the response rate of 36%. Due to the high workload of GPs the 
questionnaire was designed to be easily completed in less than five minutes, and also 
provided two ways to return; by mail and by fax. Reasons for the low response rate 
are unknown but are likely multifactorial. These could include that the survey was 
still too long for some GPs to find time to complete, that GPs did not consider it a 
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worthwhile use of their time, or that it was sent out at a time of year when time was in 
short supply (it was distributed in November which could be considered a time of 
build up to the festive season).  

A low response rate may increase the likelihood of a biasing in results. Perhaps GPs 
with higher rates of cognitively impaired older people in their practice were more 
likely to respond. Also, some respondents commented about recent education sessions 
they had attended related to driving and cognitive impairment, and those who 
attended may have been more likely to respond to the survey. Perhaps those GPs who 
rarely performed assessments of driving ability with their older patients did not feel 
confident in rating their knowledge on the subject.  

In summary, the questionnaire provided information about the knowledge and 
confidence in assessing driving ability in cognitively impaired older adults. GPs may 
benefit from the provision of more detailed information about how cognitive 
impairment affects driving, and many would appreciate a more systematic way to 
assess driving safety than currently offered by the Medical Aspects of Fitness to 

Drive
14

 handbook.  

The author would like to see statistics about the increased crash rates of older adults 
with cognitive impairment included in Medical Aspects of Fitness to Drive. GPs may 
also benefit from the recommendation of specific cognitive tests with high reliability 
and validity that both aid in assessing the presence and severity of dementia as well as 
making estimates about level of impairment and how this relates to driving ability.  

Furthermore, the author would like to see some tests with greater sensitivity to mild 
cognitive impairment and mild dementia recommended, such as the 3MS or MoCA, 
and others, such as the MMSE, to have their limitations detailed. Since GPs do not 
always choose to refer for an on-road assessment, information should be provided 
about worthwhile research-based predictors of poor driving such as caregiver report 
of marginal or unsafe skills, a history of crashes or traffic citations, reductions in 
mileage, avoidance of certain driving situations, and aggressive and impulsive 
behaviour.13  

Lastly the author believes a flowchart similar to that published by The American 
Academy of Neurology13 and adapted for New Zealand regulations and conditions 
would be a valuable addition. 
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Norovirus contamination of a drinking water supply at a 

hotel resort  

Susan Jack, Derek Bell, Joanne Hewitt 

Abstract 

Aim To investigate a waterborne gastroenteritis outbreak and consider wider 
environmental contamination concerns. 

Methods An acute gastroenteritis outbreak was investigated through interviews, 
analysis of faecal samples, drinking water and environmental water samples. 

Results A total of 53 cases reported an illness of acute gastroenteritis following stays 
and/or dining at a hotel or neighbouring resort in southern New Zealand over a 1-
month period in early spring 2012. The consumption of table or tap water was 
strongly associated with the illness. Faecal samples were positive for norovirus (NoV) 
genogroup I and II (GI and GII). Drinking tap water samples were positive for NoV 
GI and GII but negative for Escherichia coli (E. coli). Wider environmental water 
testing at local drinking water sources, around the sewage disposal field and at the 
nearby river showed the presence of NoV GI and GII. Voluntary boil water notices 
were issued and implemented with no further cases following this action. Additional 
treatment of drinking water supplies has been implemented and sewerage disposal 
concerns referred to local government. 

Conclusion Investigation of this gastroenteritis outbreak revealed contamination of 
both drinking water and the wider environment with NoV. Bacterial indicators do not 
adequately cover contamination by viruses but due to costs, frequent virus monitoring 
programmes are currently impractical. A strategy to decrease environmental 
contamination of drinking water supplies in this busy tourist location through 
improved management of sewage disposal and drinking water is urgently required.  

Background—Noroviruses (NoV) are non-enveloped, single-stranded RNA viruses 
belonging to the Caliciviridae family. They have a low infectious dose and similar to 
other enteric viruses can remain infectious in the environmental waters for long 
periods, surviving longer than bacteria.1–4

 In New Zealand, NoV is the most 
commonly identified cause of gastroenteritis outbreaks characterised by an acute 
illness of nausea, vomiting and/or diarrhoea.5  

Globally, waterborne NoV outbreaks caused by inadequately treated human 
wastewater contaminating drinking water supplies are well recognised. Both NoV 
genogroup I and II (GI and GII) are frequently implicated in waterborne outbreaks 
associated with drinking and recreational water.1,6–9  

Two waterborne NoV outbreaks have been previously described in New Zealand,10,11 
both resulting from consumption of contaminated drinking water at two different ski 
resorts. Other suspected waterborne NoV outbreaks have been reported in New 
Zealand but not confirmed.  
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Although city and town drinking water supplies are well regulated and monitored in 
New Zealand, small community water supplies have until recently been under 
voluntary regulation. E. coli levels are used as the indicator of contamination of water 
supplies in New Zealand. 

On 27 August 2012, Public Health South were notified that 11 people from a group of 
15 diners at a hotel close to a ski resort had become ill with gastroenteritis between 24 
and 48 hours after dining on 24 August. A foodborne, waterborne, and/or person-to-
person outbreak was considered. The group had consumed table water sourced from 
the hotel kitchen tap.  

During the subsequent 2 weeks, there were reports of three groups who reported 
similar symptoms after dining at the same hotel, staying at the neighbouring resort, or 
consuming only tap water from the same water supply. Of note, one of these groups 
was three visitors just passing through the township and had only consumed tap water. 
Previous sporadic cases of gastroenteritis had been reported from 18 August, 
including four staff from the hotel. This report describes the outbreak investigation.  

Outbreak setting—The outbreak setting was a hotel located close to five major ski 
areas which can cater for groups up to 120, or al fresco dining for 200. It is a popular 
destination for ‘apres-ski’ refreshment, with several hundred people visiting each day 
during the ski season. It also offers accommodation with 16 rooms. A neighbouring 
resort, with an independent water supply and sewage system provides self-contained 
accommodation and recommends the hotel for dining. A small township surrounds the 
hotel and resort, and the hotel water system supplies water to neighbouring residences 
or facilities via 11 water access points. 

Methods 

Epidemiological investigation—A retrospective investigation was initiated using a standardised 
questionnaire via direct or telephone interviews. Initially, attempts were made to contact all who may 
have been exposed. Due to the resort largely catering for domestic or international tourists, locating and 
contacting all those who may have been exposed to conduct a cohort study was unsuccessful despite 
multiple contact attempts. Contacting local households also proved difficult as many dwellings were 
unoccupied, or were rented out as holiday accommodation with a rapid turnover of guests.  

As the outbreak evolved it was decided to focus the questionnaires only on those who were 
symptomatic. Exposure between 15 August and 15 September was assessed to capture possible 
secondary cases. A case was defined as any person visiting or living in the township who developed 
acute gastroenteritis (vomiting and/or diarrhoea) within 12–48 hours of visiting between 15 August and 
15 September. Data from the outbreak was entered in EpiData v3.1 and analysed with EpiInfo v3.5.3 
software.  

Environmental investigation—The restaurant and kitchen at the hotel were inspected for hygiene and 
application of cleaning schedules and the sickness policy for staff.  

The water system was inspected by the local authority and water engineers. Visual inspection was 
conducted of the waste water system including the sewage disposal field and water run-off; the 
drinking water system including the bore site in relation to the disposal fields and run-off, the bore, 
chlorine pump system, and storage tanks. In addition the neighbouring resort bore site and sewage 
disposal fields were examined later in the investigation.  

The free available chlorine (FAC) levels were determined from the kitchen tap water on the 6 
September using a portable chlorine metre (Pocket Chlorimeter™ II, Hach Company, Colorado, USA).  

Microbiological investigation—Between 29 August and 12 September, eight faecal samples were 
collected from symptomatic patrons who were still in the region. The samples were referred to 
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Environmental Science and Research Ltd (ESR) for bacterial pathogens associated with acute 
gastroenteritis and/or tested for NoV GI and GII as previously described.12  

The leftover food sample from a patron in the initial affected group was also collected on 29 August 
and referred to ESR for bacteriology testing including for Bacillus cereus, Clostridium perfringens, 

Salmonella spp, and Campylobacter spp.  

On 6 and 7 September, water samples were collected from the hotel kitchen tap with further water 
samples collected between 7 and 24 September (Table 1) from the following locations: hotel kitchen 
tap; hotel bore; neighbouring resort outside tap; neighbouring resort drinking water tap.  

Environmental water samples from the local river surface water, and surface water upstream and 
downstream of sewage disposal fields were also collected on 13 and 14 September. All water samples 
were tested for total coliforms, E. coli, and also submitted to ESR for NoV GI and GII testing. Briefly, 
viruses were concentrated from water samples (20 L) using ultrafiltration based on previously 
described methods10 with NoV GI and GII detection using two-step real-time reverse transcriptase-
PCR (RT-qPCR) assays.13,14 The NoV genotype for each sample was determined by sequencing in the 
NoV polymerase region B and capsid region C.12  

Results 

Direct or telephone interviews were conducted with 66 people. Most of the people 
interviewed had been ill with acute gastroenteritis. However, some residents whose 
properties were on the hotel water supply but had not become ill, or reported a 
gastroenteritis illness before the onset date of this outbreak, were also interviewed 
early in the investigation.  

There were 53 cases that fulfilled the case definition meeting the requirements for 
dates, symptoms and exposure. The cases had a mean age of 41 years (range 4 to 73 
years) with equal numbers of male and female. The mean incubation period was 2.1 
days (range 0 to 6 days). However, five cases that occurred from 4 to 6 days following 
exposure are considered most likely due to person-to-person secondary infection. 
With these cases excluded, the mean incubation period was 1.7 days.  

The mean duration of illness was 36 hours (range 4 to 100 hours). Among the cases 
were 12 residents of the township whose houses were supplied from the same water 
supply. 

Diarrhoea was reported in 74% (95% CI, 59–85) of cases; 63% (95% CI 48–77) and 
66% (95% CI 52–79) reported nausea and vomiting respectively; and 22% (95% CI 
11–36) reported fever. The epidemic curve showing the gastroenteritis cases from 17 
August to 5 September is shown in Figure 1. 

Microbiological investigation—The leftover food was negative for Bacillus cereus 
(<10 CFU/g), Clostridium perfringens (<10 CFU/g), Salmonella spp (not isolated), 
and Campylobacter spp (not isolated). 

Of the eight faecal samples collected, seven were tested for NoV and three tested for 
bacterial pathogens. Five faecal samples were NoV GI positive and one sample was 
both NoV GI and NoV GII positive. One sample was NoV negative and insufficient 
faecal material was submitted from one case. Three samples tested for bacterial 
pathogens were negative for Salmonella spp, Shigella spp and Campylobacter spp 
(Table 1).  
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Figure1. Epidemic curve of gastroenteritis cases  
 

 

 

Water samples from the hotel drinking tap taken on 6 September and from the bore on 
13 September were NoV GI positive. Samples taken from the hotel drinking tap were 
negative for E. coli (<1 MPN/100 mL) on 14 September (Table 1). 

A water sample from the neighbouring resort outside drinking tap taken on 13 
September was NoV GI and GII positive. E. coli concentrations from the resort 
drinking water tap and bore contained were <1 most probable number (MPN)/100 mL 
and 17 MPN/100 mL respectively during the outbreak period (Table 1). 

Environmental water samples from the local river surface and downstream of the 
resort disposal field collected on 13 and 14 September respectively were both NoV GI 
and GII positive. E. coli concentrations for the river surface and downstream of resort 
samples were 23 MPN/100 mL and 17 MPN/100 mL respectively on 14 September 
(Table 1).  

Further NoV characterisation showed that NoV GI.7 was identified in three faecal 
samples. In one of the faecal samples that contained both GI and GII, the GII was 
identified as the GII.4 Sydney_2012 variant. GII.4 Sydney_2012 variant was also 
identified in a resort water sample and one environmental water (surface water 
downstream of disposal field) sample, both taken on 13 September. The NoV GI 
detected in two of the faecal samples, two drinking water samples and two 
environment waters and the NoV GII detected in the river surface collected on 13 
September were not successfully genotyped.  
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Table 1. Microbiological investigation results 
 

Sample Date sample 

taken 

Norovirus 

genogroup I 

Norovirus 

genogroup II 

E. coli 

MPN/100 

mL 

Bacterial 

pathogens 

FAC levels 

(mg/L) 

Food       

Leftover food from hotel 29/08/12    Negative  
Faecal samples       

1 29/08/12 POSITIVE Negative  Negative  

2 31/08/12 POSITIVE Negative  Negative  

3 31/08/12 Insufficient sample    

4 07/09/12 POSITIVE Negative    

5 07/09/12 POSITIVE Negative    

6 11/09/12 Negative Negative    

7 11/09/12 POSITIVE Negative    

8 12/09/12 POSITIVE POSITIVE    

Drinking water       

Hotel water supply       

Drinking tap 06/09/12 POSITIVE Negative   <0.2 
Drinking tap (merchandise 
store) 

13-14/09/12 Negative Negative <1   

Drinking tap (pub) 16/09/12     0.56 
Bore 07/09/12 Negative Negative    
Bore (un-chlorinated) 13/09/12 POSITIVE Negative    
Bore 15/09/12     0.52 
Bore 16/09/12     1.07 
Water tank 13/09/12 Negative Negative    
Resort water       

Drinking tap (outside) 13-14/09/12 POSITIVE POSITIVE 17   
Environmental water       

River surface water 13-14/09/12 POSITIVE POSITIVE 23   
Surface water upstream of 
resort disposal field 

13-14/09/12 Negative Negative 31   

Surface water downstream 
of resort disposal field 

13-14/09/12 POSITIVE POSITIVE 17   

1 E. coli MPN/100 mL: E. coli most probable number per 100 millilitres. For every 100mL of drinking 
water tested, no total coliforms or E. coli should be detected. 

1 FAC mg/L: Free available chlorine. A residual of at least 0.2 mg/L is required for adequately treated 
drinking water 

 

Environmental investigation—On 6 September, a general inspection of the hotel 
kitchen was conducted identifying a clean kitchen that had regular and strict cleaning 
schedules. Since the notification of the initial group they had increased their cleaning 
and sanitising of all surfaces. The chef was very experienced and meticulous with 
food preparation.  

The hotel manager was also questioned regarding their sickness policy. Sick staff 
records were entered into the template for a Food Control Plan. However, they did not 
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follow this sickness policy in this outbreak, with the staff approximate exclusion time 
of only 24 hours rather than the recommended 48 hours. 

The water system comprised a bore from which water was chlorinated and pumped to 
holding tanks, then flowing by gravity assistance to the hotel and other water access 
points.  

Initial FAC results on 6 September indicated inadequate chlorination (Table 1). The 
bore for this water supply was situated 70 m downstream from the disposal field for 
the hotel, and in the drainage path from the resort disposal field, and 45 m away from 
a private house septic tank. The 14 m deep bore with a water depth of 7.8 m was not 
completely secure allowing surface water flooding contamination. 

The chlorination system was assessed and an airlock was discovered which was 
resolved and the holding tanks were re-chlorinated. Super-chlorination was not 
undertaken. Later inspection revealed that the chlorine pump was ineffective in 
injecting chlorine against the flow of water explaining the low chlorination levels. A 
new chlorine pump was fitted, and re-chlorination was commenced with frequent 
testing to ensure adequate chlorination was occurring. 

Observation of the neighbouring septic disposal field revealed visible surface water 
run-off across the valley potentially seeping into the ground water from which the 
bore drew water. 

Discussion 

This outbreak resulted in acute gastroenteritis of at least 53 people in a busy tourist 
location. As in most outbreaks, the actual number is likely to be considerably higher15 
and anecdotal reports suggested much higher numbers of cases over that period. This 
is the third waterborne NoV outbreak caused by sewerage contamination of drinking 
water documented in New Zealand.10,11  

Norovirus contamination—Based on our findings, we believe that there was a link 
between the contamination of drinking water and reported illness, but acknowledge 
there were limitations in the study design. NoV GI and GII were detected from faecal 
samples of cases, from the hotel and resort drinking water taps, the hotel bore water, 
and the wider environment.  

The NoV GI.7 identified in the samples from cases is an uncommon genotype,12 
having only been previously identified once in the last 10 years in New Zealand (J 
Hewitt, unpublished data). Therefore, the identification of this genotype in three of 
the samples supports the epidemiological investigation.  

It is interesting that whilst GII.4 are predominant in institutional outbreaks in New 
Zealand and overseas,12,16 NoV GI and non-GII.4 are frequently associated with 
waterborne outbreaks including in the previously documented New Zealand 
waterborne outbreaks.10,11 Although the NoV GII.4 Sydney_2012 variant also 
detected in this outbreak was the predominant strain circulating in New Zealand in 
late 2012,17 its occurrence at the time of the outbreaks (end of August 2012) was 
unusual. Therefore, its presence in both the faecal samples and the water samples was 
considered significant.  
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E. coli concentrations from the river surface water were within the acceptable limits 
for recreational water. Although water samples taken from the hotel kitchen tap and 
bore were NoV positive, they were negative for faecal coliforms and E. coli 
illustrating that in some instances, a positive NoV result can occur despite a negative 
E. coli result. 

Water and wastewater—We concluded that problems with hotel water system 
management and wastewater, and specifically with the groundwater intake separation 
distance, contributed to this outbreak.  

The water management system for the neighbouring resort was also found to be 
inadequate, with unfiltered, untreated water from a bore that was not totally protected. 
It was found that the water supply had several positive E. coli results in the previous 
few months, and at the time of the investigation contained 17 MPN/100 mL E. coli 
and NoV GI and GII. 

In New Zealand, prior to the passing of the Health (Drinking Water) Amendment Act 
in October 2007,18 community drinking water supplies were largely unregulated. The 
Drinking Water legislation has a sequential introduction from 2012 to 2016 depending 
on the population size served by a water source. It requires each water supply serving 
more than 500 people to have a Public Health Risk Management Plan (PHRMP) that 
identifies and manages potential risks to the water supply by 2012 to 2015.  

For all water supplies serving 25 or more people, “all practicable steps” must be taken 
to comply with drinking water standards by 2016. However, the current legislation 
does not adequately address drinking water and wastewater risk management for 
small resident populations that have large seasonal influxes due to tourism. 

The status, registration and monitoring of the resort water supply was inadequate 
despite fulfilling legislative requirements for the current time. The initial registration 
was for single title self-supply but subsequent development and issuing of unit titles 
should have obligated the registration of the resort water supply as a small community 
drinking water supply with attendant monitoring recommendations. This was 
recommended in 2008 but never actioned.  

Discharge consent monitoring was however conducted using the resort bore drinking 
water as a convenient testing point and reported to the regional council. Repeated high 
E. coli counts were overlooked as they met environmental water standards suitable for 
discharge despite failing drinking water standards. 

New Zealand drinking water quality is monitored by assessing E. coli concentrations 
as an indicator of water contamination by excrement from humans, birds or animals. 
New Zealand follows the World Health Organization recommendations that no E. coli 
should be detected in drinking water.19 Virological compliance standards have not yet 
been set for New Zealand although this is planned for future drinking-water standards 
(Chapter 7).18 The current recommendation states that ‘In the absence of any 
minimum acceptable values for viruses in the current DWSNZ it should be 
understood that if they are specifically sought, they should not be detected’. 

Treatment of drinking water depends on the quality of source water. It could include 
chlorination, filtration and coagulation, ultraviolet treatment or ozone treatment. 
Ultraviolet disinfection may not provide adequate protection against viruses, and if 
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treatment does not include filtration, at least two disinfectants should be used to 
provide adequate protection against viruses as well as protozoa.18  

Human faecal contamination of the bore water with NoV is the likely cause of this 
outbreak. Inspection of the hotel bore site revealed possible reasons for contamination 
including inadequate bore protection, and being sited downstream of visible runoff 
from the neighbouring resort disposal field.  

Private small community water supplies, whilst requiring initial consents from local 
government authorities, can currently operate with minimal risk management. The 
New Zealand Ministry for the Environment's National Environmental Standard for 
Sources of Human Drinking-water requires that regional councils ensure that effects 
on drinking-water sources are considered in council decisions on resource consents 
and regional plans.  

ESR has recommended separation distances between wastewater discharges and 
groundwater intakes to reduce the likelihood of contamination based on viral transport 
rather than the more commonly used bacterial transport.20 Using the ESR 
recommendations we calculated that the minimum separation distance between 
sewage disposal field and bore for this hotel and resort should have been about 300 m.  

Viruses can survive for long distances in aquifers,9 and can have low infectious 
doses.4 Some Regional Councils have set separation distances based on bacterial 
transport, or have no specified requirements. This should no longer be acceptable in 
New Zealand. 

Fragmented approaches to small community drinking water and sewerage 
infrastructure and consenting processes lead to unclear responsibilities for private 
owners, local and regional councils. The current approach to rural subdivision by 
local government, under the Resource Management Act can result in piecemeal 
private development, which in this case, has permitted drinking water sources and 
wastewater disposal to co-exist in close proximity to each other. Despite existing 
legislation including the Health Act, Building Act and Drinking Water Standards 
these outbreaks due to contaminated drinking water can and do occur in NZ 

Conclusion 

Investigation of this gastroenteritis outbreak revealed drinking water and wider 
environmental contamination with NoV. A strategy to decrease environmental 
contamination of drinking water supplies in this busy tourist location through 
improved management of sewage disposal and drinking water is urgently required. 
Bacterial indicators may not adequately cover contamination by viruses, however due 
to costs and specialised tests required, frequent virus monitoring programmes are 
currently impractical.  

All local government should take note of this outbreak and consider mitigating risks 
through a comprehensive adherence to recommended separation distances between 
drinking water sources and sewerage disposal systems.  
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Abstract 

Aim To measure the prevalence of exposure to potentially modifiable risk factors in 
the homes of children hospitalised in Wellington. 

Methods Parents/caregivers of all children admitted to Wellington Public Hospital 
during a two-week period in July 2012 completed a standardised questionnaire in a 
face-to-face interview. The questionnaire collected sociodemographic, health and 
housing condition data.  

Results We interviewed parents/caregivers of 106 children, of whom 72% were aged 
0–4 years. Respiratory conditions were the most common cause of admission. One 
third of parents noticed dampness and mould in their house, 50% stated that their 
house was colder than they preferred during the past month, 20% lived in uninsulated 
houses, 20% lived in overcrowded houses, and 38% were exposed to second hand 
smoke (SHS). Compared to New Zealand European (NZE) children, the odds ratios 
(OR) for Pacific children living in cold and overcrowded houses and being exposed to 
SHS were 14.0 (95%CI 3.0–66.0), 10.8 (95%CI 2.6–44.1) and 16.0 (95%CI 4.8–55.5) 
respectively. OR for Māori children living in cold and overcrowded houses and being 
exposed to SHS were 3.0 (95%CI 1.0–9.0), 6.8 (95%CI 1.6–30.1) and 8.0 (95%CI 
2.5–28.6) respectively, compared to NZE children. The OR for children from 
deprived neighbourhoods (NZDep2006 areas 7–10) living in cold and overcrowded 
houses and being exposed to SHS were 4.1 (95%CI 1.8–9.6), 5.7 (95%CI 1.9–17.0) 
and 4.1 (95%CI 1.6–9.6) respectively.  

Conclusions Among children admitted to Wellington Hospital there is a high 
prevalence of exposure to cold, damp and overcrowded houses and many children are 
exposed to SHS. Māori and Pacific children and children living in socioeconomically 
deprived areas are more likely than others to be exposed to these potential risk factors 
for childhood hospitalisation. This audit of child admissions could be repeated to 
provide surveillance of modifiable risk factors. A shortened version of the 
questionnaire could be used to screen children to identify those with harmful 
exposures in their home environment, provided suitable intervention programmes can 
be established.  

Despite New Zealand being a relatively prosperous nation, its indicators of child 
health and safety are some of the lowest in the OECD.1 
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A report entitled ‘Doing Better for Children’ published in 2009, revealed that New 
Zealand is ranked 29th out of 30 countries in the OECD for overall child health and 
safety.1 This report identified that New Zealand was ranked 21st for infant mortality, 
20th for the proportion of children living in poor houses and had rates of whooping 
cough and pneumonia 5–10 times greater than the United Kingdom and United 
States.1 

Research conducted into child health and safety within New Zealand supports these 
findings and suggests that this problem is not improving. As just one example, both 
national and Capital and Coast District Health Board (CCDHB) rates of acute 
childhood hospital admissions have been increasing since 2006.2,3 

There is considerable evidence that a significant proportion of hospital admissions for 
children are preventable through decreasing their exposure tomodifiable risk 
factors.2,3 Housing quality has been well established as an important determinant of 
health in children.2,4–9 

New Zealand research shows that exposure to crowded, cold, damp and mouldy 
housing and second-hand smoke (SHS) all contribute markedly to childhood diseases, 
notably rheumatic fever, asthma and lower respiratory tract infections.2,4-8Although 
we have a good understanding of the impact these modifiable risk factors have on 
childhood illnesses, we have limited data on the proportion of hospitalised children 
who are exposed to these hazards.  

In light of New Zealand’s poor record in child health and the potential that exists to 
prevent a significant proportion of childhood hospitalisations, it makes sense to screen 
children admitted to hospital for exposure to known modifiable risk factors.10 

In this study, we aimed to trial the use of a questionnaire in a face-to-face interview to 
measure the prevalence of exposure to potentially modifiable risk factors in the homes 
of children admitted to Wellington Hospital over a 2-week period.  

Secondly, we aimed to assess the usefulness and feasibility of routinely screening 
children admitted to hospital via a questionnaire approach to identify at-risk children, 
who could potentially be followed-up to prevent readmission.  

Methods 

Ethical approval—Category B human ethics approval from the Univeristy of Otago was obtained for 
this study. Locality assessment was provided by the clinical leader of paediatric services for Capital 
and Coast District Health Board (CCDHB). 

Research team—This research was conducted by MBChB students at the University of Otago, 
Department of Public Health, Wellington. Professor Michael Baker and Professor Philippa Howden-
Chapman supervised this project.  

Study procedure—We conducted a cross-sectional study of probable risk factors for acute child 
hospitalisations at Wellington Hospital. To achieve this we interviewed parents/caregivers of all 
children admitted acutely to the paediatric ward in Wellington hospital during a 2-week period in July 
2012 (14/7/2012–27/7/2012).  

Briefly, all children who were aged 14 years or under at the time of admission and were an acute 
medical or surgical admission to Ward 1 or Ward 2 at Wellington Hospital, were included in this study. 
Children who were admitted as an elective surgical or medical admisson, were being managed by the 
Neonate Intensive Care Unit or Intensive Care Unit, or had not left the hospital since birth, were 
excluded from the study.  

Figure 1 shows the inclusions and exclusions during the 2-week study period. 
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Figure 1. Schematic representation of inclusions and exclusions of the study 
 

 

 

Interview process—The parents/caregivers of each child included in this study were interviewed by 
fourth year MBChB students. Once a child was deemed eligible for inclusion, the parents/caregivers 
were approached by an interviewer.  

Interviewers briefly explained the study and the interview process and provided an information sheet. 
Once the parents/caregivers had a chance to read the information sheet the interviewer sought to obtain 
verbal consent to the interview. The interview involved administering a standardised face-to-face 
questionnaire designed to identify the child’s exposure to probable modifiable risk factors.  

Questionnaire—We developed a questionnaire using standardised questions from similar studies and 
the New Zealand Health Survey.11The questions were aimed at assessing each child’s exposure to 
modifiable risk factors in the home, such as cold and dampness, overcrowding and exposure to SHS. 
Ethnicity recording used the standard census questions and was subsequently recoded to prioritised 
ethnicity.  

The Canadian National Occupancy Standard (CNOS) was used to measure household crowding.12 With 
the CNOS a household is said to be crowded if the dwelling requires extra bedrooms to meet the needs 
of the occupants, based on an agreed set of criteria (for example, there should be no more than two 
people per bedroom; children aged 5 to 17 years should not share a bedroom with another child of the 
opposite sex; single adults aged 18 years and over require a separate bedroom). A copy of the 
questionnaire is available on request. 

Documenting primary diagnosis—At the completion of each interview the interviewer recorded the 
‘reason for admission’. This was based on the primary diagnosis the child had been given. The primary 
diagnosis was identified by either recording what the parent/caregiver reported as the reason for 
hospitalisation and/or by looking in the patient’s hardcopy medical notes and/or electronic file.  

At analysis, each child’s ‘reason for admission’ was categorised as one of the following conditions: 
respiratory condition; skin infection; other infection; trauma/injury; fever (source not defined); acute 
exacerbation of chronic condition; gastrointestinal condition or other. 

Data analysis—Most of the data from this study are presented in a series of frequency tables with 
counts and percentages. Annualised admission rates were calculated for demographic groups based on 
the CCDHB population. We also conducted three bivariate analyses.  
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Firstly, we analysed the association between exposure to specific risk factors and hospitalisation due to 
a respiratory compared with a non-respiratory condition (a case–case comparison). Secondly, we 
analysed the association between exposure to these specific risk factors and ethnicity in this 
hospitalised population. Thirdly, we analysed the association between exposure to these specific risk 
factors and socioeconomic deprivation.  

These associations were tested with Chi-squared tests and odds ratios (OR) were calculated with 95% 
confidence intervals (95%CI). 

Results  

Inclusion and exclusions—Figure 1 shows that during the 2-week study period 
(14/7/2012–27/7/2012) 190 children were admitted to paediatric wards (Wards 1 and 
2) in Wellington Hospital. Of this group, we located and approached the 
parents/caregivers of 119 for interview, of whom 106 agreed, giving a response 
proportion of 89%. Interviews typically took 20–30 minutes to complete. 

Demographic characteristics—Table 1 shows the demographics of the 106 children 
included in this study. Approximately 63% of the children were male and the majority 
of children (72%) were aged 0–4 years.  

 

Table 1. Demographic characteristics of 106 children admitted to Wellington 

Hospital in July 2012 
 

 
* To estimate an annualised rate per 100 000, the numerator was calculated by multiplying the observed incidence 
over the 14-day study period by 26 to estimate the annual incidence (without any seasonal adjustment) and for the 
denominator we used the CCDHB source population data.. 
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Compared with prioritised ethnicity data from the CCDHB, Pacific children were 
over-represented in our study (24% were Pacific Peoples whereas 11% of children in 
the CCDHB are Pacific) and New Zealand European under-represented (42% 
compared with 57% in the CCDHB population).13

 

Children from more socioeconomically deprived backgrounds were over-represented 
in our study. By matching addresses taken from the questionnaire to NZ Deprivation 
Index deciles,14 we found that 43% of our cohort lived in the most deprived 4 deciles 
(NZ Dep 7–10), whereas 23% of the CCDHB catchment live in these areas.13 

Reason for admission—Figure 2 shows that the largest proportion of admissions 
were respiratory conditions, comprising 34% of all admissions. Gastrointestinal 
conditions, fever (source not defined) and skin infections were the next largest groups 
of admissions. 

 

Figure 2. Composition of study sample by illness and injury category (n=106) 
 

 

 

General health and vaccination status—Table 2 shows the general health of 
children, as reported by the primary caregiver. The majority (92%) of caregiver’s 
reported that their child’s general health was good, very good or excellent. This was 
despite 38% of the children in our study having a chronic health condition and 32% 
having a previous hospitalisation.  
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Most of the children in our study were up-to-date with vaccinations (i.e. the child had 
received all vaccinations for their age in accordance with the New Zealand 
Immunisation Schedule,15 which parents were able to view as a reference).  

 

Table 2. General health and vaccination status of children in study sample 
 

 
*Long-term health problems that need regular treatment or visits to the doctor. The most common chronic 
conditions were asthma (9) and eczema (8)..  

 

Housing characteristics—Table 3 shows characteristics of the houses in which 
children in our sample lived. Approximately 52% lived in houses that were owned by 
the primary caregiver, a family member or someone living in the same house. About 
45% of children lived in rented houses including 20% who lived in houses rented 
from Housing New Zealand Corporation. Almost 80% of primary caregivers 
described their house as having excellent or good condition.  

Table 3 also shows that the majority of caregivers in this study had not noticed leaks, 
dampness or mould/mildew in their houses. However, a sizable minority reported 
noticeable dampness (30%) and mould/mildew (25%).  
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Table 3. The type of housing ownership and respondent’s impression of the 

condition of the house where their child resides  
 

 

 

Housing and exposure to cold—Table 4 shows the prevalence of exposure to cold 
housing in our study. Approximately 50% of children lived in houses that primary 
caregivers reported as being colder than they prefer during the past month (June–
July).  

We also found that more than 60% of children were exposed to at least one indicator 
of cold housing. Indicators for cold housing included the two already mentioned, 
along with how often the house has been so cold that the respondent had shivered 
inside and how often they could see their breath inside (see Table 4).  

Contributing to indoor cold, almost 20% of children lived in uninsulated houses. 
Fourteen percent of respondents had been unable to pay electricity or gas bills by the 
due date, on one or more occasions during past 12 months (suggesting ‘fuel poverty’). 
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Table 4. Prevalence of exposure to cold housing, lack of insulation, and difficulty 

paying energy bills 
 

 

 

For the results displayed under ‘Child’s exposure to 1, 2, 3, or 4 types of cold housing 
indicators’, we used the following indicators: How often house is colder than 
preferred during past month; how often respondent has needed to sleep in same room 
as other family members just to keep warm; how often the house has been so cold that 
the respondent has shivered inside; and how often the house has been so cold that the 
respondent could see their breath inside. For example, if a child lived in house where 
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it has been colder than preferred and where they could see their breath inside this 
child would be recorded as being exposed to 2 indicators of cold housing.  

The main forms of heating used in children’s houses and bedrooms are shown in 
Table 5. Approximately 70% of houses used enclosed fires/wood burners, heat pumps 
and electrical portable heaters. The majority (54%) of children had electrical portable 
heaters in their bedrooms. However, 15 children had no form of heating in their 
bedrooms. Use of unflued gas heaters was uncommon (one household). 

 

Table 5. Main forms of heating used in the child’s house and bedroom  
 

 

 

Crowding—Table 6 shows the prevalence of crowding in our study cohort. As noted, 
we used the Canadian National Occupancy Standard (CNOS) to identify and measure 
levels of household crowding.12 

We found that 21% of children in our study lived in overcrowded houses (bedroom 
deficit of one or more).The proportion was markedly higher for Pacific (52%) and 
Māori (29%) children than NZ European (7%). 

Additionally, 34% of children shared a bedroom with two or more others, which is by 
definition household crowding (removing those already classified as crowded using 
CNOS, this group adds 20% to the proportion of children exposed to crowding).  

Another form of ‘functional crowding’ was the 16% who needed to sleep in the same 
room as other family members just to keep warm (again, removing the overlap, this 
exposure adds 13% to those classified as living in crowded conditions).  

Another dimension of household crowding was the 20% of children who shared a bed 
with one or two others. This proportion varied with age from 23% for infants in their 
first year of life, 24% for those aged 1–4 years, 15% for those aged 5–9 years, and 6% 
for those aged 10–14 years. 
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Table 6. Prevalence of household crowding in study sample  
 

 

 

Smoking—Table 7 shows the prevalence of exposure to SHS (having one or more 
smokers in the household) in our study and the average for New Zealand children less 
than 15 years (sourced from the 2006/2007 New Zealand Health Survey16). 

In our study 38% of children were exposed to SHS. The proportion was markedly 
higher for Māori (57%) and Pacific (72%) children than NZ European (13%). Pacific 
children in our study had a much higher prevalence than the average exposure for 
Pacific children in the whole New Zealand population. 

 

Table 7. Prevalence of exposure to second-hand smoke in study cohort and in 

New Zealand population for children <15 years 
 

 

 

Injury hazards—Table 8 depicts the prevalence of injury hazards in the homes of 
children in this study. About one quarter of houses did not have child-proof storage of 
medicines and cleaning products and one third of homes did not have a fenced 
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property that prevents children from accessing the road. The majority of houses had 
recently tested and working smokes alarms. 

 

Table 8. Prevalence of injury hazards within houses of study population  
 

 

 

Respiratory and non-respiratory admissions—As depicted earlier (Figure 2) 
respiratory conditions were the most common reason for admission in this population. 
Table 9 shows that all except one of these admissions were in children aged 0–4 
years. Further, over half of all admissions in children less than one were due to 
respiratory conditions. 

 

Table 9. Number of respiratory and non-respiratory admissions within each age 

band 
 

 

 

Table 10 illustrates the associations between exposure to specific risk factors and 
hospitalisation due to a respiratory condition, compared with a non-respiratory 
condition (case–case comparison). A child was counted as being exposed to a risk 
factor if they were exposed to at least one of the indicators of cold housing, dampness 
and mould, second-hand smoke exposure, and overcrowding. For the frequencies of 
each of these indicators refer to relevant tables above. 
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Children exposed to cold housing were over four times more likely to be admitted 
with a respiratory illness than non-respiratory causes (OR=4.4, 95%CI 1.7–11.3).  

Children who lived in an overcrowded house were almost three times more likely to 
be admitted with a respiratory illness than other causes (OR=2.6, 95%CI 1.0–7.0).  

 

Table 10. Odds of a respiratory admission when exposed to given risk factors 

compared to non-respiratory admissions 
 

 

 

Ethnicity and socioeconomic deprivation—Table 11 depicts the associations 
between exposures to risk factors and ethnicity. To calculate odds ratios we compared 
the frequencies for Māori and Pacific children with those for New Zealand European 
children. Pacific children admitted to hospital were 14 times (OR=14.0, 95%CI 3.0, 
66.0) more likely to be exposed to cold housing than New Zealand European children 
admitted to hospital.  

Pacific children were also 16 times more likely to be exposed to SHS (OR=16.0, 
95%CI 4.8–55.5) and eleven times more likely to live in overcrowded houses 
(OR=10.8, 95%CI 2.6–44.1) than New Zealand European children admitted to 
hospital.  

Māori children were three times more likely to be exposed to cold housing (OR=3.0, 
95%CI 1.0, 9.0) and seven times more likely to be living in overcrowded houses 
(OR=6.8, 95%CI 1.6–30.1) than New Zealand European children admitted to hospital. 
Māori children were also eight times more likely to be exposed to SHS (OR=8.0, 95 
CI 2.5–28.6) than New Zealand European children.  
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Table 11.Odds of exposure to adverse housing conditions for Māori and Pacific 

children compared to NZ European in children admitted to hospital 
 

 

 

Table 12 presents the associations between risk factors and socioeconomic 
deprivation. To calculate odds ratios we compared the frequencies for children living 
in NZ Dep areas 7-10 with those for children from NZ Dep areas 1-6. Children living 
in NZ Dep areas 7-10 were four times more likely to be exposed to cold housing 
(OR=4.1, 95%CI 1.8, 9.6) and SHS (OR=4.1, 95%CI 1.6, 9.6) than children from NZ 
Dep areas 1-6.  

Further, children living in NZ Dep areas 7–10 were almost six times (OR=5.7, 95%CI 
1.9, 17.0) more likely to live in an overcrowded house than children from the less 
deprived NZ Dep areas 1–6. 

 

Table 12. Odds of exposure to adverse housing conditions for children from 

NZDep2006 areas 7–10 compared to children from NZDep2006 areas 1–6in 

hospitalised children  
 

 

 

Home assessment services—A high proportion of participants indicated they would 
use “a free-service that would involve someone coming to your house to look at its 
condition and things that affect health and safety for children“: 78% yes; 19% no; 3% 
don’t know.  
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Discussion 

This study identified high levels of exposure to cold, damp and overcrowded housing, 
and SHS in this relatively small sample of children admitted to Wellington Hospital 
during winter. 

Māori and Pacific children and those from socioeconomically deprived families were 
more likely to be exposed to these risk factors than European children and those 
admitted from more affluent neighbourhoods. This study also shows that a standard 
questionnaire can be administered in a hospital ward as a practical and relatively 
simple way of identifying children exposed to modifiable risk factors. A shortened 
version of this questionnaire could be used routinely to identify at-risk children and 
therefore guide targeted interventions to prevent readmission. 

We found that 50% of parents considered their house to be colder than they prefer 
during the past month, one-third had noticed household dampness and mould and 
20% of households were uninsulated.  

These findings are consistent with data from previous research in New Zealand. 
Howden-Chapman et al17reported that the mean temperature in New Zealand homes 
in 2004 was 16.5ºС and Shannon et al18 found that 90% of their study cohort lived in 
homes below the World Health Organisation recommended minimum temperature of 
18ºС.19 

Our data on uninsulated homes are also consistent with previous research, which in 
2001 identified that 25% of houses in New Zealand were uninsulated20 and in 2007 
the Building Research Association of New Zealand found that up to two-thirds of 
homes lacked a level of insulation consistent with the 1996 NZ standard for insulation 
in new homes.21 

A large body of evidence has shown that children who live in overcrowded houses 
have an increased risk of contracting infectious disease,22 including acute rheumatic 
fever,23 meningococcal disease,24 and pneumonia.25 

We found that 20% of our study population live in overcrowded houses, classified as 
being short of one or more bedrooms for the occupants. The proportion climbed to 
more than half for Pacific children. The overall level of exposure to household 
crowding in this study is about double the prevalence of crowding in the New Zealand 
population (10.4% at the time of the 2006 census).26 

We also identified high levels of functional crowding, with 34% of children sharing a 
bedroom with two or more others, which is by definition household crowding and 
16% needing to sleep in the same room as other family members just to keep warm. 

A remarkable finding was that 20% of children shared a bed with one or two others. 
Amongst infants (less than one year of age), the proportion was 23% (7/31).Given the 
strong association between bed sharing and sudden infant death syndrome, this level 
of exposure is of concern.27,28 

It is well recognised that children who are exposed to SHS are at an increased risk of 
being hospitalised for lower respiratory tract infections.25,29-31  

In this study 38% of children were exposed to SHS, with the majority of Māori and 
Pacific children living in smoking households. This prevalence is much higher than 
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the average level in the New Zealand population of 9.6%.16 A similar study in 
Counties Manukau, Auckland, found that two thirds of their study population were 
exposed to SHS.7 

Māori and Pacific children in New Zealand experience a greater burden of ill-health 
than New Zealand Europeans.7,32–36 In light of this, we investigated whether Māori 
and Pacific children were at a higher risk of exposure to risk factors than others.  

In this sample, we found that both Pacific and Māori children who were hospitalised 
were more likely than New Zealand European children who were hospitalised to live 
in cold and overcrowded houses, and also of being exposed to SHS. If anything these 
estimates may understate true differences between Pacific and Māori children and 
others’ population prevalence, as Pacific and Māori children are more likely to be in 
hospital than European children in the first place. 

These results build upon other housing research conducted in New Zealand. Kearns et 
al.35 and Butler et al.36 found that Māori and Pacific Peoples live in colder, damper 
and mouldier houses than New Zealand Europeans.  

Many studies have found that Pacific Peoples experience the greatest levels of 
crowding and that Māori have consistently higher levels of crowding than New 
Zealand Europeans.24,26,37 The 2006/07 New Zealand Health Survey (NZHS) found 
that Māori children had twice the risk of exposure to SHS in their home compared to 
the total population.16 

There is robust evidence both within New Zealand38-40 and other OECD countries,40-42 

indicating that a social gradient in health outcomes exists. In light of this and 
relatively high levels of income inequality in New Zealand,40 we investigated the 
association between a child’s exposure to risk factors and their NZDep2006 index.  

We found that hospitalised children living in NZDep2006 areas 7-10 were far more 
likely to live in cold and overcrowded houses and be exposed to SHS than 
hospitalised children from NZDep2006 areas 1-6.  

Our data support existing evidence indicating that people living in the most 
socioeconomically deprived areas of New Zealand are more likely to live in cold, 
damp43 and overcrowded houses.26,43,44 Our results are also consistent with data from 
the 2006/07 NZHS, which showed that children living in NZDep2006 quintile 5 areas 
(most deprived) were more likely to be exposed to SHS than children living in 
NZDep2006 quintile 1.16 

There are a number of limitations to this study. This study was done at a single time 
(winter) and place (Wellington) so the findings are not necessarily generalisable to the 
New Zealand paediatric patient population as a whole.  

Respiratory infections have a higher incidence in winter and the contribution of poor 
housing conditions is likely to be greater then than at other times of the year. Further, 
the data gathering was largely based on a questionnaire so relied upon the 
participants’ judgement and recall, which introduces potential respondent biases. For 
example, people’s perception of cold and dampness will naturally differ between 
individuals.  
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We also recognise that parents/caregivers might be reluctant to disclose sensitive 
information regarding their child’s health and condition of their house to medical 
students. This may have led to under-reporting of potential risk factors. Such biases 
could be estimated by inspecting the houses of a sample of subjects. It would also be 
useful to assess the reliability of the questions by re-interviewing a sample of 
participants. 

As we did not utilise a control population, we could not examine causal relationships 
between risk factors and hospitalisations. This limitation was partly overcome by the 
use of case-case comparisons, where we compared respiratory with non-respiratory 
admissions.  

We also had a relatively small study size and thus we were unable to undertake a 
multivariate analysis of the data. In light of this, we performed bivariate analyses on 
the associations between risks factors and ethnicity and socioeconomic deprivation. 
Therefore we were unable to separate the effect of ethnicity and socioeconomic 
deprivation and other variables on risk factors.  

Recently there has been a great deal of concern among community and hospital 
clinicians that some groups of children are experiencing a particularly high burden of 
ill-health.7,10 These children tend to be Māori and Pacific and come from poorer 
families.7,10 In particular, clinicians are concerned that these children make up the 
majority of admissions to paediatric wards in New Zealand. It is within this context 
that we consider the contribution of this study lies.  

To our knowledge this is the first time that detailed information on a large range of 
environmental, social, primary-health and health literacy factors has been collected 
for children admitted to a New Zealand hospital.  

We see this study as a trial of the use of a questionnaire to support child health 
improvement in two ways: (1) strategy-focussed surveillance and (2) control-focussed 
surveillance.45 

With strategy-focussed surveillance, a version of this questionnaire could be used 
periodically to obtain information on a small sample of paediatric admissions to 
measure their prevalence of exposure to potentially modifiable risk factors, 
particularly in the home. Over time, such data would provide a basis for guiding and 
evaluating policies and programmes to reduce exposure to such risk factors. 

With control-focussed surveillance, the goal would instead be to screen all children 
admitted to hospital for exposure to important modifiable risk factors in the home and 
community. We have shown that it is a relatively simple and fast way to acquire 
detailed information and that parents/caregivers are willing to spend time on a 
hospital ward engaged in such an interview. 

Any screening tool would need to be greatly shortened from this current 
questionnaire. However, before a screening tool could be implemented, it would be 
necessary to ensure services are available to address the identified risk factors within 
the home and community.  

Both of these approaches could be enhanced by visiting homes to assess housing 
conditions. Almost 80% of participants stated they would use a free service that 
involved someone coming to their house to look at its condition and things that affect 
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the health and safety of children. This approach could use a comprehensive 
assessment tool, such as the Healthy Housing Index,46 developed to measure the 
health and safety of the home environment and identify potential improvements.47 
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ST-elevation myocardial infarction: New Zealand 

management guidelines, 2013  

ST-Elevation Myocardial Infarction Guidelines Group* and the New Zealand Branch 
of the Cardiac Society of Australia and New Zealand (*See Appendix 1) 

Abstract 

The New Zealand branch of the Cardiac Society of Australia and New Zealand have 
produced guidelines on the management of acute coronary symptoms since 2005. 
These have been developed by clinicians throughout New Zealand with the aim to 
improve quality of care. They focus on the most effective strategies based on evidence 
from clinical trials. The evidence is graded and the recommendations are patient 
focused. Patients should be informed of the risks and benefits of treatment and share 
in decision making. 

Glossary 

ACS Acute coronary syndromes 
ACE Angiotensin converting enzyme 
AF Atrial fibrillation 
AMI Acute myocardial infarction 
ARB Angiotensin receptor blocker 
BP Blood pressure 
CABG Coronary artery bypass grafting  
CCU Coronary care unit 
CPR Cardiopulmonary resuscitation 
CKMB Creatine kinase MB fraction  
DAPT Dual antiplatelet therapy 
ED Emergency department 
EF Ejection fraction  
GTN Glyceryl trinitrate 
IRA Infarct related artery  
IC Intracoronary  
IV Intravenous 
LV Left ventricular 
LDL Low density lipoprotein 
LBBB Left bundle branch block 
MI Myocardial infarction 
PCI Percutaneous coronary intervention 
r-PA Reteplase 
SC Subcutaneous 
SL Sublingual 
STEMI ST-elevation myocardial infarction 
TIMI Thrombolysis in myocardial infarction 
TNK Tenecteplase 
TPA Tissue plasminogen activator 
UFH  Unfractionated heparin  
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Purpose 

These guidelines apply to the management of patients with ST-elevation myocardial 
infarction (STEMI) and are an update from the 2005 guidelines.1 

They have been developed by representatives of all major New Zealand hospitals 
including general cardiologists, invasive cardiologists, non-invasive cardiologists, 
emergency department physicians and experts in rehabilitation and nursing (Appendix 
1).  

The purpose of these guidelines are to provide a summary of the most up-to-date New 
Zealand2 and overseas evidence as well as recommendations of recent European 
Society of Cardiology (2012) and US (2013)3,4 guidelines and to make 
recommendations based on the evidence that will lead to the best outcomes for 
patients with STEMI in New Zealand.  

The guidelines are recommended for all health providers who care for patients with 
STEMI. For a detailed description of the levels of evidence cited in these guidelines, 
please see Appendix 2.  

These guidelines are intended for best clinical practice. Treatments and approaches 
need to be modified according to individualised assessment of patients risk and 
likelihood to benefit as well as patient preferences.  

Where doctors or hospitals are not able to meet the guidelines because of resource 
constraints it is important that there is documentation of communication between 
doctors and managers clearly defining the clinical implications of any resource 
shortages. 

Management 

ST segment elevation on the electrocardiogram (ECG) persisting for ≥20 minutes in 
the context of an acute coronary syndrome (ACS) is indicative of an occluded 
epicardial artery. Included within this subset are those patients presenting with 
presumed new left bundle branch block pattern on the ECG. 

When patients first present with ischaemic symptoms (chest pain or a surrogate such 
as shortness of breath) lasting ≥20 minutes, or syncope, their management (Figure 1) 
depends on whether ST elevation or presumed new onset (left bundle branch block) 
LBBB is present on the ECG or not.  

If the symptoms are ≤ 12 hours, urgent reperfusion with fibrinolysis, or catheter-based 
reperfusion is mandatory (Appendix 2). Good nursing care is a very important 
component of the care of patients with STEMI. 
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Figure 1. STEMI algorithm 
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Diagnosis 

The diagnosis of STEMI is defined as new ST elevation at the J point in at least 2 
contiguous leads using the cut points defined below or presumed new LBBB. 

Investigations 

ECGs—An ECG should be performed <10 minutes of presentation and reviewed 
immediately on first assessment. Class I; Level of Evidence B  

The ECG criteria eligibility for reperfusion are new ST elevation at the J point in two 
contiguous leads.  

Sex differences require different cut-points for women, since J point elevation in 
healthy women in leads V2 and V3 is less than in men.5,6 The following cut-points 
should be used: ≥2 mm in men >40 years, >2.5 mm in men <40 years, or ≥1.5 mm in 
women in leads V2–V3, and/or ≥1 mm in other leads. ST elevation may be observed in 
other conditions, such as acute pericarditis, LBBB, Brugada syndrome, stress 
cardiomyopathy and early re-polarization pattern. 

Supplemental leads, as well as serial ECG recordings, should always be considered in 
patients that present with ischaemic chest pain and a non-diagnostic initial ECG.7 
Circumflex occlusion with ECG evidence of ischaemia in the left circumflex territory 
of the infero-basal wall of the LV is often overlooked. With an infero-basal MI due to 
circumflex artery occlusion there may be marked ST segment depression in leads V1 
to V4 associated with tall R waves and upright T waves in the right precordial leads 
(V1 to V3).  

The best leads for recording circumflex territory ischemia are the posterior leads in 
the fifth interspace; V7 at the left posterior axillary line, V8 at the left midscapular 
line, and V9 at the left paraspinal border. These leads should be recorded when there 
is a high clinical suspicion for circumflex occlusion e.g.: ST segment depression in 
leads V1-3 or ongoing ischaemic symptoms or haemodynamic instability and a normal 
ECG. Class IIa; Level of Evidence C Patients are eligible for reperfusion if ST elevation 
is >0.5 mm. 

Right ventricular leads (V3R & V4R) reflect the free wall of the right ventricle and 
should be recorded in patients with inferior infarction. If there is ST elevation 
>0.5mm, (>1 mm in men <30 years) this is diagnostic of RV infarction. Class IIa; Level 

of Evidence C 

Often patients with new LBBB may not have an acute thrombotic occlusion and the 
diagnosis of MI is more difficult in the presence of LBBB.8,9 However, concordant 
ST-segment elevation or a previous ECG may be helpful to determine the presence of 
an acute MI in this setting. The Sgarbossa criteria define 3 criteria for diagnosing 
acute MI during LBBB. The 2 criteria with independent diagnostic value were 
concordant ST elevation >1mm (i.e., ST elevation with positive QRS complex) and 
precordial V1–3 ST depression >1 mm, a third criterion of discordant ST elevation >5 
mm was suggestive but not diagnostic of acute MI. Patients with old LBBB, with ST 
elevation changes as above, and a good ischaemic history should have acute 
angiography. 
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Atypical ECG presentations that require consideration for urgent reperfusion include 
ventricular paced rhythm and ST-segment elevation in lead aVR. In the context of 
symptoms of an ACS, and widespread ST depression, ST elevation in aVR suggests 
proximal LAD or left main disease and should be regarded as a STEMI equivalent. 

If the initial ECG is normal, and there is a high clinical suspicion of ongoing MI, 
serial ECGs should be performed at 5 to 10 minute intervals and optimally continuous 
ST segment monitoring should be performed. ECGs should be obtained every 6 to 8 
hours in all other patients until an established diagnosis has been made. 

Patients who present with a history consistent with acute myocardial ischaemia and 
have an ECG with new or presumed new LBBB should be classified and managed as 
a STEMI.  

The absence of ST elevation or a new LBBB pattern does not exclude the presence of 
epicardial coronary artery occlusion, but the benefit of reperfusion has not been 
demonstrated among these patients.  

Cardiac biomarkers—Blood samples for measurement of troponin levels, which are 
the preferred cardiac markers,10 should be obtained within 10 minutes of presentation. 
Class I; Level of Evidence C Measurement should be repeated 3 hours later and again if 
prolonged recurrent ischaemia occurs. Decisions on immediate management of 
STEMI should not await biomarker results. Class I; Level of Evidence C  

High sensitivity (hs) troponins are detected in many individuals and for the diagnosis 
of MI a ≥ 50% change (rise and/or fall) above the 99th/% is required at low levels (e.g. 
hsTroponin T ≥15–50 ng/L) and a ≥20% change with higher levels e.g. >50 ng/L 
hsTroponin T.11,12 

Troponins (which are specific cardiac markers), may be elevated in conditions other 
than an MI.13,14 CKMB should not be measured if troponin assays are available. 

Other blood tests—Blood should also be obtained for full blood count, electrolytes, 
glucose, renal function, liver functions and lipids. A chest X-ray should be performed, 
but in the absence of clinical features suggesting aortic dissection or other differential 
diagnoses, not before initiation of treatment. 

Acute echocardiography—Acute echocardiography may be a useful adjunct when 
the diagnosis of MI is uncertain but must not delay primary PCI or administration of 
fibrinolytic therapy in clear cases. Class I; Level of Evidence C  

Regional wall motion abnormalities occur within minutes following coronary 
occlusion and their presence supports but is not specific for the diagnosis of MI. 
Echocardiography may also suggest alternative diagnoses such as pulmonary 
embolism, pericardial effusion, myocarditis and aortic dissection. The absence of 
wall-motion abnormalities excludes major MI.  

Echocardiography should be performed early in patients with shock and is useful in 
the detection and assessment of complications such as ventricular septal defect, sub 
acute rupture and LV thrombus. .  

Computed tomographic angiography—In the emergency setting, the role of 
computed tomographic (CT) scanning should be confined to the differential diagnosis 
of acute aortic dissection or pulmonary embolism. 
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Management 

Pre-hospital—Pre-hospital triage has been one of the biggest advances in the 
management of STEMI and is strongly recommended as a critical factor in reducing 
times to reperfusion. Class I; Level of Evidence C Availability of automated external 
defibrillators is a key factor in increasing survival. Class I; Level of Evidence C  

Patients presenting at locations requiring transport times to the nearest hospital of 
greater than 45 minutes,15 and ‘first medical contact to device time’ >120 minutes, 
should be considered for administration of pre-hospital fibrinolysis. Class I; Level of 

Evidence B 

Fibrinolytic therapy should be administered in patients without contraindications (see 
Table 8), if there are trained medical or paramedical staff able to interpret ECGs on-
site (or able to transmit the ECG for interpretation)16,17 and trained in how to 
administer fibrinolytic therapy. Bolus thrombolytic agents (TNK or r-PA) should be 
administered together with aspirin and enoxaparin (see doses below). Class I; Level of 

Evidence B 

Monitoring  

Continuous ECG monitoring should be performed from first medical contact in all 
patients with suspected MI Class I; Level of Evidence B 12-lead ECGs should be 
recorded to assess ST segment recovery. This is recommended to be performed at 60 
minutes after start of fibrinolytic infusion. Failure of reperfusion is defined as <50% 
ST segment resolution  

Adjunctive therapies for all patients 

Oxygen should be administered to patients who are breathless, hypoxic (saturations 
<93%), or who have heart failure or cardiogenic shock. Oxygen may be harmful if 
saturations are >93%. Oxygen may increase afterload via arterial vasoconstriction. A 
recent Cochrane analysis showed increased mortality with oxygen therapy.18 

Sublingual GTN and morphine or fentanyl should be administered for pain relief 
(observe BP and RR). IV antiemetics should be given with morphine 
(metoclopramide 10 mg or cyclizine 25 mg). 

Aspirin—All patients should immediately receive aspirin 150–300 mg which should 
be chewed if enteric-coated and 75–150 mg continued indefinitely (if there are no 
contraindications). Class I; Level of Evidence A This recommendation is based on the 
collaborative meta-analysis of randomised trials of antiplatelet therapy showing no 
relation of dose with efficacy19 and information from other studies showing increased 
bleeding with increasing aspirin doses.20  
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Table 1. Pre-hospital therapies 
 

 

 

Table 2. Emergency Department therapies 

 

 

 

Reperfusion therapy—Urgent reperfusion of the ischaemic myocardium by 
restoration of flow in the occluded epicardial coronary artery is the primary 
therapeutic goal in patients with STEMI who present ≤ 12 hours of symptom onset. If 
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reperfusion therapies are initiated early after symptom onset, the infarctions are 
smaller, complications are reduced and survival is greater.21 When epicardial flow is 
restored within 30 minutes of occlusion infarction may be aborted. Reperfusion can 
be achieved using a strategy of primary PCI, fibrinolysis or a pharmacoinvasive 
approach. 

Primary angioplasty is superior to fibrinolytic therapy in reducing mortality, 
reinfarction, and stroke. Therefore the preferred reperfusion strategy for STEMI is 
primary angioplasty if performed by an experienced team. Class I; Level of Evidence A  

However there may be situations where fibrinolytic therapy is appropriate such as 
treatment within 1 hour of symptom onset when outcomes with fibrinolytic therapy 
may be similar to those achieved with primary angioplasty. 

 

Table 3. Primary angioplasty compared with fibrinolytic therapy 
 

Primary PCI preferred Fibrinolytic therapy preferred 

Primary PCI capable catheterisation laboratory 
available (door-to-balloon time <90 minutes)  

Primary PCI capable catheterisation laboratory not 
available 

Appropriate operator and team experience Transfer for PCI not possible ≤120 min 

Duration of symptoms ≥1 hour Duration of symptoms <1 hour (and delay to laboratory) 

Cardiogenic shock Difficult vascular access 

Contraindications to fibrinolysis (Table 8)  

 

• Primary PCI should be performed in patients with STEMI and cardiogenic 
shock or acute severe heart failure, irrespective of time delay from MI onset22–

24 Class I; Level of Evidence: B 

• Reperfusion therapy is reasonable for patients with STEMI and symptom 
onset within the prior 12 to 24 hours who have clinical and/or ECG evidence 
of ongoing ischaemia. Primary PCI is the preferred strategy in this population. 

Class I; Level of Evidence C 

• Reperfusion therapy with primary PCI may be considered in stable patients 
presenting 12–24 hours after symptom onset. Class IIa; Level of Evidence B 

Primary angioplasty 

The catheterisation laboratory staff should be notified by a single call,25 preferably 
while the patient is enroute to hospital, laboratory staff should aim to arrive in the 
catheterisation laboratory within 20 min of being contacted. 

• On arrival at hospital, the patient should be taken to the catheterisation 
laboratory as soon as catheterisation laboratory staff are available. Class IIa; 

Level of Evidence B  
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Table 4. Primary angioplasty: exclusion criteria 
 

 

 

Frailty, comorbidities, procedural risk, ability to benefit, and patient preferences must 
be taken into account. Class I; Level of Evidence C 

There should be no age criteria. Peripheral vascular disease, inability to lie flat 
(patients can be intubated), renal impairment and severe respiratory disease are not 
exclusions. 

 

Table 5. Angiography and PCI 
 

 

 

Intra-aortic balloon pumping 

• Routine use of Intra-aortic balloon pumping IABP (in patients without shock) 
is not recommended. Class III; Level of Evidence A 

The Counterpulsation to Reduce Infarct Size Pre-PCI-Acute MI (CRISP AMI) trial 
showed no benefit of routine insertion of an IABP in patients with anterior MI without 
shock,26 and showed increased bleeding, which is consistent with previous data 
regarding the role of IABPs in patients with acute MI without cardiogenic shock.27 

Aspiration thrombectomy 

Aspiration thrombectomy may be considered in patients undergoing primary PCI.28–33 
Class IIb, Level of Evidence B 
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One single-centre randomised trial, the Thrombus Aspiration during Percutaneous 
coronary intervention in Acute myocardial infarction (TAPAS) trial,31,32 showed 
improvement in indices of myocardial reperfusion (ST-segment resolution and 
myocardial blush) with routine use of manual thrombus aspiration before a balloon or 
a stent was introduced into the coronary artery. One-year follow-up showed a 
reduction in mortality with thrombus aspiration as a secondary endpoint.  

In the TASTE (Thrombus Aspiration in ST-Elevation Myocardial Infarction in 
Scandinavia) trial 7244 patients were randomised to receive thrombus aspiration. 
Thrombus aspiration resulted in no difference in 30-day mortality; 2.8% vs 3.0% or 
other efficacy or safety endpoints. Long-term follow-up is awaited.33  

Stenting 

Stenting is recommended over balloon angioplasty alone. Class I; Level of Evidence A  

Drug eluting stents are be preferred, according to standard PCI guidelines. Class IIa, 

Level of Evidence A  

Bare-metal stents should be considered in patients with high bleeding risk, inability to 
comply with 6 months of dual antiplatelet therapy (DAPT), or anticipated invasive or 
surgical procedures in the next 6 months.  

Culprit vessel or multivessel PCI 

PCI of non-culprit lesions may be considered in patients with cardiogenic shock Class 

IIa; Level of Evidence B and persistent ischaemia after PCI of the culprit lesion. PCI of 
the non-culprit lesions at the time of primary PCI may also be considered in stenosis 
of >50%. Class IIb; Level of Evidence B

34–39.In the PRAMI (Preventive Angioplasty in 
Acute Myocardial Infarction) trial39 246 patients with PCI of the non-infarct culprit 
lesions > 50% resulted in a reduction in the endpoint of cardiovascular death, MI or 
refractory angina at 23 months; HR 0.35; 95% CI 0.21 – 0.58; p<0.001. There was a 
trend for cardiac death to be reduced; HR 0.34; 95% CI 0.11 – 1.08; p=0.07. 

P2Y12 inhibitors 

Ticagrelor—Administration of ticagrelor is the preferred P2Y12 inhibitor and should 
be given at presentation in all patients with STEMI undergoing primary PCI, with a 
180 mg loading dose, even in patients who have already received clopidogrel, and 
then 90 mg bid for a year. Class I; Level of Evidence B  

Ticagrelor should be stopped 5 days prior to surgery.  

This recommendation is based on one trial, the PLATelet inhibition and patient 
Outcome (PLATO) trial, where there was a 22% (1.4% absolute) reduction in total 
mortality with a significant 16% (1.9% absolute) reduction in CV death, MI and 
stroke with diverging event curves up to 12 months. There was an increase in non 
CABG-related PLATO defined major bleeding (4.5%vs 3.8%, p=0.03)40 

Contraindications are those on dialysis, those with ≥ moderate liver dysfunction, those 
with severe lung disease, and those with advanced conduction system disease (≥ 
Mobitz type 2). 



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 137 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5953/ ©NZMA 

  

 

Prasugrel—Prasugrel (60 mg loading dose, then 10 mg daily) can be considered for 
patients who are not receiving a P2Y12 inhibitor (safety of switching is not well 
defined) and in diabetes, where a larger effect was shown in the Therapeutic 
Outcomes by Optimizing Platelet Inhibition with Prasugrel (TRITON) trial41,42 unless 
patients have had a previous stroke, transient ischaemic attack, <60 kg, or are at high 
bleeding risk. Class I; Level of Evidence B 

Prasugrel is funded by PHARMAC for 7 days after STEMI and for patients who have 
undergone drug eluting stent implantation, angioplasty or had a bare metal stent 
implanted in the previous 4 weeks and are clopidogrel-allergic or have experienced 
stent thrombosis whilst on clopidogrel. 

Prasugrel should be stopped 7 days prior to surgery. 

Clopidogrel—Clopidogrel should be considered for use in patient cohorts with 
contraindications to ticagrelor and prasugrel and in patients at very high bleeding risk. 
In general clopidogrel should not be used unless ticagrelor or prasugrel are not 
available or these drugs have to be stopped for a major side effect. Class I; Level of 

Evidence C 

Antithrombotic therapy with primary PCI 

Unfractionated heparin (UFH) Class I; Level of Evidence C or bivalirudin Class I; Level of 

Evidence B can be used for primary PCI. In the absence of a single trial showing 
benefit enoxaparin is not recommended.  

There have been no placebo-controlled trials evaluating UFH in primary PCI but there 
is a large body of experience with this agent. One large open-label trial demonstrated 
the superiority of bivalirudin over the combination of UFH+GP IIb/IIIa inhibitor,43 
with the benefit being driven by a marked reduction in bleeding. There was also 
decreased thrombocytopaenia. There was an increase in stent thrombosis in the first 
30 days in the bivalirudin arm. The reduction in all cause and cardiovascular mortality 
at 30 days, was maintained up to 3 years.43 

In the EUROMAX (European Ambulance Acute Coronary Syndrome Angiography) 
trial pre-hospital administration of bivalirudin in 2218 patients with STEMI reduced 
major bleeding by 47%; 2.6% vs 6.0%; p<0.001.44 There was no difference in death. 
There was an increase in stent thrombosis within 24 hours (1% vs 0.2%; p=0.007). 

Unfractionated heparin dosing—With GP IIb/IIIa receptor antagonist planned: 50–
to 70 -U/kg IV bolus.  

With no GP IIb/IIIa receptor antagonist planned: 70–to 100 -U/kg bolus.  

Bivalirudin dosing—Bivalirudin: 0.75-mg/kg IV bolus, then 1.75-mg/kg/h infusion 
with or without prior treatment with UFH. Reduce infusion to 1 mg/kg/h with 
estimated creatinine clearance <30 mL/min. A bolus only can be given if the 
procedure is expected to be <1 hour. 

Bivalirudin is preferred over UFH in patients at high risk of bleeding. Class I; Level of 

Evidence C 
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Glycoprotein IIb/IIIa inhibitors with primary PCI 

Routine upstream administration of IIb/IIIa inhibitors is not recommended for PCI 
and stenting. Class III; Level of Evidence B  

IIb/IIIa inhibitors (eptifibatide Class IIB; Level of Evidence B or abxicimab Class IIB; 

Level of Evidence A are recommended to be considered to be given selectively when 
there is angiographic thrombus, embolism or slow flow. Class II; Level of Evidence B  

High bolus dose tirofiban can be given upstream and has shown benefit 45,46 but is no 

longer funded by PHARMAC. 

IC rather than i.v. administration of GP IIb/IIIa inhibitors has been tested in several 
small studies with variable results.47 In the Intracoronary Abciximab Infusion and 
Aspiration Thrombectomy in Patients Undergoing Percutaneous Coronary 
Intervention for Anterior ST Segment Elevation Myocardial Infarction (INFUSE-
AMI) trial comparing IC abxicimab versus no abxicimab there was a reduction in 
infarct size as measured by magnetic resonance imaging (MRI).30  

In the large Abciximab Intracoronary versus Intravenous Drug Application 4 in 
STEMI (AIDA-4) trial there was a significant reduction in heart failure at 90 days but 
not at 12 months (p=0.07) with IC versus IV abxicimab.48 There was no reduction in 
the primary composite of death, reinfarction and heart failure at one year.  

There have been no trials of IC IIb/IIIa administration versus placebo for poor 
coronary flow, distal embolisation or large thrombus burden. There has been no 
evidence of harm with IC administration.  

It is recommended that IC administration and continuing IV administration be given 
for 18-24 hours in these circumstances. Class IIa; Level of Evidence C  

Dosing 

Abciximab: 0.25-mg/kg IV bolus, then 0.125 mcg/kg/min (maximum 10mcg/min). 

IC abxicimab 0.25-mg/kg bolus. 

Eptifibatide: (double bolus): 180-mcg/kg IV bolus, then 2 mcg/kg/min; a second 180-
mcg/kg bolus is administered 10 minutes after the first bolus. In patients with 
creatinine clearance <50 mL/min the infusion should be reduced by 50%. The boluses 
can be given IC.  

PCI of a non-infarct artery before hospital discharge 

PCI is indicated in a non-infarct artery at a time separate from the primary PCI if 
recurrent ischaemia occurs at rest or on mild to moderate exercise, Class I; Level of 

Evidence C, and is reasonable in patients with inducible ischaemia on non-invasive 
testing or decreased fractional flow reserve <0.80. Class IIa; Level of Evidence B 
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Table 6. Time targets for primary PCI  
 

 

 

Table 7. Audit of primary PCI 
 

 

 

All aspects of delay should be audited with regular feedback to all parties involved. 

Fibrinolytic therapy 

Fibrinolytic therapy is recommended within 12 hours of onset of ischaemic symptoms 
in patients without contraindications or primary PCI cannot be performed by an 
experienced team within 120 minutes of first medical contact. Class I; Level of Evidence 

A  

Choice of fibrinolytic—In the absence of contraindications (Table 8) a fibrin specific 
agent (tPA, TNK, r-PA) is most effective and are recommended.49 Class I; Level of 

Evidence B 
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Table 8a. Major contraindications to fibrinolytic therapy 
 

 

 

Table 8b. Relative contraindications to fibrinolytic therapy 

 

 



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 141 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5953/ ©NZMA 

  

 

 

Dosing of fibrinolytic agents  

• Streptokinase – infusion (1.5 MU over 30 minutes) 

• TPA – infusion (weight based up to 100 mg over 90 minutes 

• r-PA – 10 units over 2 minutes repeated after 30 minutes 

• TNK– weight adjusted bolus 30–50 mg over 5–10 seconds, reduced to 50% of 
dose in patients ≥75 years 

P2Y12 inhibitors with fibrinolytic therapy 

For patients who are <75 years it is recommended that a loading dose of 300 mg of 
clopidogrel be given.50 For patients >75 years 75 mg of clopidogrel should be given at 
presentation. Class I; Level of Evidence A 

Prasugrel and ticagrelor have not been studied as adjuncts to fibrinolysis and should 
not be given in the first 24 hours.  

Ticagrelor should be started 24 hours after beginning fibrinolysis with a loading dose 
of 180 mg and continued 90 mg bid for a year. Class IIa; Level of Evidence C 

Antithrombotic therapy with fibrinolytic therapy 

Enoxaparin is the preferred antithrombotic therapy with fibrinolytic therapy. Class I; 

Level of Evidence A In the Enoxaparin and Thrombolysis Reperfusion for Acute MI 
(ExTRACT) trial 30-day death or MI was reduced by 17% with enoxaparin compared 
with UFH (12.0% vs 9.9%) p<0.0001.51  

Major bleeding was increased by 0.7% absolute in patients treated with enoxaparin 
(1.4% UFH vs 2.1% enoxaparin) with similar rates of intracranial haemorrhage 0.7% 
UFH vs 0.8% enoxaparin. In patients ≥75 years the absolute benefit of enoxaparin 
was similar to the benefit in younger patients and major bleeding (2.9% vs 3.3%) and 
intracranial haemorrhage (1.7% vs 1.6%) was similar in patients treated with UFH 
and enoxaparin.52  

In patients <75 years an IV bolus of 30 mg followed by 1.0 mg/kg 12 sc hourly 
should be given for at least 48 hours. In patients aged ≥75 years the bolus should be 
omitted and 0.75 mg given sc 12 hourly. For patients with creatinine clearance ≤30 
ml/min the dose of enoxaparin should be reduced to 1.0 mg/kg once a day.  

Enoxaparin should be continued up to the time of revascularisation or hospital 
discharge. Class I; Level of Evidence A 

If patients have been pre-treated with enoxaparin no additional enoxaparin is 
necessary if PCI is performed within 8 hours of the previous dose. If the previous 
dose of enoxaparin was >8 hours an additional 0.3 mg/kg IV is required.  

In view of increased bleeding and events if patients are switched from one 
antithrombotic agent to another, 6 patients should continue on the initial 
antithrombotic agent. Class III; Level of Evidence B  
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IIb/IIIa receptor antagonists with fibrinolytic therapy 

IIb/IIIa receptor antagonists should not be used in patients receiving fibrinolytic 
therapy because of increased bleeding and lack of effectiveness. Class III; Level of 

Evidence A 

Time targets for fibrinolytic therapy  

Door to needle time should be <30 minutes. 

 

Table 9. Audit of fibrinolytic therapy 
 

 

 

Rescue PCI 

Patients with ongoing ischaemic symptoms or haemodynamic instability should be 
urgently transferred to a PCI capable centre for angiography and PCI as appropriate. 
Class I; Level of Evidence A 

Facilitated PCI 

Large scale clinical trials have shown that facilitated PCI i.e. all patients are taken 
directly to the cardiac catheterisation laboratory immediately following fibrinolysis 
failed to improve outcomes compared to primary PCI alone, perhaps due to the 
prothrombotic state induced by fibrinolysis.53,54 Facilitated PCI is not recommended. 
Class III; Level of Evidence A 

Pharmaco-invasive strategy 

The pharmaco-invasive strategy aims at ensuring an open artery acutely with 
fibrinolysis and rescue PCI for failure of reperfusion and stenting of the culprit 
stenosis in successfully reperfused patients 3–24 hours after commencing fibrinolytic 
therapy.  
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In a recent combined data overview (n=2961) of trials comparing the 
pharmacoinvasive strategy to fibrinolytic therapy with standard of care with PCI only 
being performed for rescue or recurrent ischaemia there was a significant reduction in 
reinfarction (OR 0.55, 95%CI 0.36–0.82; p=0.003) and recurrent ischaemia (OR 0.25, 
95% CI 0.13–0.49; p,0.001) at 30 days with the pharmaco-invasive strategy but there 
was no benefit on 30 day (OR 0.87, 95% CI 0.59–1.30) or 6 month (OR 0.88, 95% CI 
0.62–1.25) mortality.55 These benefits were achieved without an increased risk of 
major bleeding (OR 0.93, 95% CI 0.67–1.31) or stroke (OR 0.63, 95% CI 0.31–1.26).  

In the recent Strategic Reperfusion Early after Myocardial Infarction (STREAM) 
study 1892 patients with STEMI who presented <3 hours after symptom onset and 
who were unable to undergo primary PCI within 1 hour, were randomised to either 
primary PCI or fibrinolytic therapy. 56 In the fibrinolysis group bolus TNK was given 
(amended to half dose in patients ≥75 years of age when the data and safety 
monitoring board noticed increased intracranial haemorrhage), clopidogrel, and 
enoxaparin before transport to a PCI-capable hospital. Emergency coronary 
angiography was performed if fibrinolysis failed (ST resolution <50% at 90 minutes); 
otherwise, angiography was performed 6 to 24 hours after randomisation. The 
primary end point was a composite of death, shock, congestive heart failure, or 
reinfarction at 30 days. The primary end point occurred in 116 of 939 patients 
(12.4%) in the fibrinolysis group and in 135 of 943 patients (14.3%) in the primary 
PCI group (relative risk in the fibrinolysis group, 0.86; 95% confidence interval, 0.68 
to 1.09; P=0.21). Emergency angiography was required in 36.3% of patients in the 
fibrinolysis group, whereas the remainder of patients underwent angiography at a 
median of 17 hours after randomisation. More intracranial haemorrhages occurred in 
the fibrinolysis group than in the primary PCI group (1.0% vs. 0.2%, P=0.04; after 
protocol amendment, 0.5% vs. 0.3%, P=0.45). 

Recommendations 

• Patients with a door to device time >120 minutes should receive fibrinolytic 
therapy followed by PCI as appropriate. Class I; Level of Evidence A 

• Patients with failure of ≥50% ST segment resolution or new ST depression57 at 
60 minutes after beginning fibrinolytic therapy should be immediately 
transferred to a PCI capable centre. Class I; Level of Evidence A This doesn’t 
mean that hospital should wait for 60 minutes before starting the transfer 
process. The emergent process (accessing availability of transport, time delays 
etc) can be started as soon as fibrinolytic therapy is begun in patients who are 
felt to be potentially eligible for emergent transfer if they fail to reperfuse.  

• All patients with successful reperfusion should be transferred to a PCI capable 
centre for angiography Class I; Level of Evidence A and PCI as appropriate 3-24 
hours after beginning fibrinolytic therapy. Class IIa; Level of Evidence A This 
should include patients with a GRACE score ≥155. If this cannot be achieved 
it definitely should be achieved <72 hours. Class IIa; Level of Evidence A 
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Table 10. Time targets for referral hospital 
 

 

 

Reinfarction 

Approximately 2–6% of patients experience reinfarction in hospital and this is 
associated with increased mortality and more frequent heart failure, cardiogenic shock 
and ventricular arrhythmias.  

If new ST elevation is evident on a 12 lead ECG urgent PCI should be considered in 
PCI capable hospitals. Class I; Level of Evidence A  

In hospitals without PCI facilities re-administration of a fibrin-specific agent (50% of 
dose in first 24 hours and full dosage if ST elevation reinfarction occurs after 24 
hours) should be considered, followed by urgent transfer for PCI. Class IIa; Level of 

Evidence A
58  

Therapy in patients failing to receive reperfusion therapy 

Unfortunately 27% of patients in New Zealand who are eligible to receive reperfusion 
therapy fail to receive it.59 

Patients should receive aspirin 150 mg and ticagrelor as a 180 mg loading dose and 
then 90 mg bid for a year. An antithrombin agent either UFH or enoxaparin should be 
begun immediately, if there are no contraindications, and continued for at least 48 
hours. Glycoprotein IIb/IIIa inhibitors are not recommended. Class III; Level of Evidence 

C 

Surgical revascularisation  

The success of PCI and fibrinolysis for STEMI has meant that the need for urgent 
surgical coronary artery bypass grafting (CABG) is limited to a very few select 
circumstances although it may be used as the primary reperfusion strategy in 2–5% of 
patients with STEMI. Surgery may be appropriate in the following circumstances: 

• Failed PCI (primary or rescue) with ongoing symptoms and/or haemodynamic 
compromise. Class I; Level of Evidence B 

• In patients who require surgical management of severe mitral regurgitation 
due to ischaemic papillary muscle rupture or repair of ventricular septal 
rupture, or sub acute rupture. Class I; Level of Evidence B 
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• Patients who are unsuitable for fibrinolysis or PCI who have persistent or 
recurrent ischaemia refractory to medical therapy. Class I; Level of Evidence B 

• Patients <75 years (and selected older patients without important comorbidity) 
who develop cardiogenic shock within 36 hours of STEMI, have left main or 
severe 3 vessel coronary artery disease and can undergo CABG within 18 
hours of the development of shock.60

 Class I; Level of Evidence B 

All patients undergoing CABG should be prescribed evidence based therapies at 

discharge such as aspirin, ticagrelor for 12 months if after ACS, β-blockers, 
angiotensin converting enzyme (ACE) inhibitors or angiotensin receptor blockers 
(ARBs) and statins. Class IIa; Level of Evidence B 

 

Table 11. Adjunctive therapies for all STEMI patients 
 

 

 

ββββ-blockers 

IV β-blockers can be used during PCI for pain and/or electrical instability and should 
be considered for administration immediately following primary PCI or initiation of 
fibrinolysis in patients who are haemodynamically stable without decompensated 
heart failure and without contraindications (asthma, systolic BP <110 mmHg, heart 
rate <50 minutes, PR Interval >0.24 msecs, Mobitz Type II 2nd degree or 3rd degree 
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heart block), Class IIa; Level of Evidence B
61 e.g. metoprolol 5 mg IV bolus every 2 

minutes up to 15 mg followed 15 minutes later by 50 mg orally. For patients with 
heart failure or decreased ejection fraction it is recommended that ß-blockers 
(carvedilol, metoprolol or bisoprolol) be begun when the patient is stable for 24–48 
hours and continued long-term. Class I; Level of Evidence A

62,63 

The data for long-term β-blockers was obtained prior to the reperfusion era and the 

trials were not performed with background therapy of aspirin and statins.64
 β-blockers 

can be stopped at 1–3 years after MI or continued in the absence of side-effects. Class 

IIa; Level of Evidence B  

ACE inhibitors and ARBs 

All patients with evidence of heart failure, anterior infarction, LV systolic 
dysfunction, diabetes, or a history of previous infarction should be considered to 
receive oral ACE inhibitors beginning 2 hours after admission if the systolic BP is 
>100 mmHg usually commencing with a low dose of a short acting drug and then 
increasing over several days to maximally tolerated doses. Class I; Level of Evidence 

A
65,66 In all other patients ACE inhibitors are recommended to be begun on day 1 and 

continued long term. Class IIa; Level of Evidence A An ARB should be commenced if an 
ACE inhibitor is not tolerated. 

If a choice has to be made between β-blockers and ACE inhibitors because of 
hypotension, ACE inhibitors are the preferred initial therapy (because of their effect 
on remodelling). If patients are intolerant of ACE inhibitors they should be started on 
an ARB. Class I; Level of Evidence B

67 

Aldosterone antagonists 

Aldosterone antagonists are recommended in patients treated with β-blockers and 
ACE inhibitors or ARBS who have an ejection fraction ≤40%, heart failure (defined 
as the presence of basal crepitations, pulmonary hypertension on a chest X-ray, or a 
third heart sound) or diabetes, provided that the serum creatinine is <220µmol/L in 
men and <180 µmol/L in women, and potassium is <5.0 mEq/L. 68 Class I; Level of 

Evidence B 

Lipid modifying therapy 

Initiation of statin therapy should begin on admission to hospital in high dose (e.g. 
atorvastatin 80 mg). Class I; Level of Evidence A Administration of high dose statins is 
reasonable before PCI to reduce the risk of type 4a (periprocedural MI). 69 Class IIa; 

Level of Evidence A The long-term aim is to reduce events,70 and to improve adherence. 
Class I; Level of Evidence B 

Meta-analysis of trials comparing more versus less-intensive LDL-cholesterol 
lowering with statins show that, compared with less-intensive regimes, more-intensive 
statin therapy results in reduced cardiovascular death, MI, ischaemic stroke and 
coronary revascularisation.71 

The LDL should be reduced to <1.6 mmol/L. Class IIa; Level of Evidence C
72–74 
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Nitrates 

Nitrates are appropriate for the control of angina and hypertension and can be used for 
coronary artery spasm during PCI and for coronary artery spasm longterm. 

Calcium channel blockers 

There is no evidence that calcium antagonists improve prognosis following STEMI, 

but they can be used for angina preferably in combination with a β-blocker and for 
hypertension or coronary artery spasm. Heart rate limiting calcium channel blockers 

are preferred if patients cannot tolerate a β-blocker e.g. verapamil or diltiazem. Class 

IIb; Level of Evidence B
75 

Calcium channel blockers that increase heart rate should not be used without 

concomitant β-blocker therapy. Class III; Level of Evidence A 

Long-term anticoagulation—Patients with pedunculated or mobile left ventricular 
thrombus should be anticoagulated for a minimum of 3-4 months Class IIa; Level of 

Evidence B with repeat echocardiography at this time to determine if continuation of 
anticoagulation is appropriate. Anticoagulation of patients with low ejection fractions 
and no LV thrombus is controversial and treatment should be individualised. 
Anticoagulation can be considered in patients with large anterior wall motion 
abnormalities, if they are at low risk of bleeding, to prevent the development of 
thrombi. There is no need to anticoagulate patients with transient AF (<24 hours). 
Class IIa; Level of Evidence B 

Patients with persistent AF and a CHADSVASC score>276 should be anticoagulated 
long-term. Class I; Level of Evidence C dabigatran is preferred to warfarin because of the 
greater effect on reduction of stroke and embolism with high dose (150mg bid) and 
lower bleeding with low dose (110 mg bid) and significantly lower rates of 
intracranial haemorrhage (5–6 events per 100 patient years) with both doses compared 
with good international normalised ratio (INR) control (INR in therapeutic range 
>73% of the time) on warfarin.77 

Bleeding risk should be assessed by the HAS-BLED score 
(www.qxmd.com/calculate-online/cardiology/has-bled-score-bleeding-in-atrial-
fibrillation), which is available for iPods and iPhones.78 There is also a pocket guide 
available (Figure 2).  
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Figure 2. HAS-BLED pocket guide
78 

(published in HAS-BLED Pocket Guide) 

 

 Condition Points 

H Hypertension (systolic BP >160mmHg) 1 

A 
Abnormal renal function creatinine >200umol/L 

 Liver function bilirubin >2x normal, AST/ALT >2x normal 

1 

1 

S Stroke History 1 

B Predisposition to/prior major bleeding 1 

L Labile INR 1 

E Elderly age >65 1 

D Drugs alcohol, antiplatelet agents, NSAIDS 1 

Score Bleeding risk classification (% bleeds per 100 patients-years) 

0-1 Low risk (1.1%) 

2 Intermediate risk (1.9%) 

≥3 High risk (4.9%) 

 

Apixaban79 has been shown to decrease stroke, systemic embolism and mortality as 
compared with warfarin therapy. Rivaroxaban,80 and edoxaban81 have been shown to 
be non-inferior to warfain with respect to stroke and systemic embolism but to have 
lower rates of bleeding. Edoxaban also had lower mortality than warfarin. These drugs 
may be funded by PHARMAC in the future. 

Diabetes mellitus 

Diabetics are a high-risk group and all patients with glucose >11mmol/L should be 
treated with a dose-adjusted insulin regimen. Class IIa; Level of Evidence B

82 There are 
several appropriate regimens, a routine glucose, insulin, potassium regimen is not 
recommended Class III, Level of Evidence A (see local regimens).  

Renal dysfunction—Renal dysfunction is present in approximately 30–40% of 
patients with ACS and is associated with a worse prognosis and increased bleeding 
risk. 

In patients with known or anticipated reduction of renal function, several 
antithrombotic agents (e.g. enoxaparin and eptifibatide) should be either withheld or 
their doses reduced appropriately. Ensuring proper hydration before (IV fluids started) 
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and after primary PCI, and limiting the dose of contrast agents are important for 
minimizing the risk of contrast-induced nephropathy 

In the PLATO trial the benefit of ticagrelor was consistent or enhanced in patients 
with renal dysfunction i.e. GFR <60 ml/min.83 

Risk stratification—Risk assessment plays an important role in predicting patient 
prognosis and initiating appropriate evidence-based therapies in patients who are most 
likely to benefit from them. There are a number of risk scores. The Global Registry of 
Acute Coronary Events (GRACE) risk score for early risk stratification in patients 
with STEMI is used most commonly for predicting mortality 6 months after the MI 
and should be calculated on admission and at discharge 84,85 (Figure 3) (It is available 
on IPODS and iPads (www.outcomes.org/GRACE).  

 

Table 12. Admission GRACE Risk Score
84 

 

Variables Points  Variables Points 

Age (years)   Creatinine (µmol/L)  
<40 0  0-34 2 
40-49 18  35-70 5 
50-59 36  71-105 8 
60-69 55  106-140 11 
70-79 73  141-176 14 
>80 91  177-353 23 
   >354 31 
Heart Rate (beats per min)   Heart Failure  
<70 7  Class I (No heart failure) 0 
70-89 13  Class II (Rales – JVP) 21 
90-109 23  Class III (Pulmonary odema) 43 
110-149 36  Class IV (SHOCK) 64 
150-199 46    
>200 0    
Systolic blood pressure (mmHg)   Other risk factors  
<80 63  Cardiac arrest at admission 43 
80-99 58  Elevated cardiac markers 15 
100-119 47  ST segment deviation 30 
120-139 37    
140-159 26    
160-199 11    
>200 0    

 

Total Points Probability of in-hospital death (%) 

<60 <0.2 
70 0.3 
80 0.4 
90 0.6 

100 0.8 
110 1.1 
120 1.6 
130 2.1 
140 2.9 
150 3.9 
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160 5.4 
170 7.3 
180 9.8 

  
190 13 
200 18 
210 23 
220 29 
230 36 
240 44 

>250 >52 
 

This score should be recorded in all ACS patients to aid medical management to determine whether 
an invasive strategy is appropriate and its timing, taking into account co-morbidities, including 
frailty and renal failure, risk of an invasive procedure, likelihood to benefit and patient preferences. 
A score >155 denotes high risk (>5% in-hospital mortality). The score should also be recorded at 
discharge to determine 6 month prognosis 

 

Figure 3. GRACE Risk calculator for 6 month post discharge mortality after 

hospitalization
85

 (Adapted with permission from Eagle KA, et al. JAMA. 

2004;291(22):2727 – Figure 2.) 
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Management of patients with STEMI and out-of-hospital cardiac arrest 

Immediate angiography and PCI, when indicated, should be performed in resuscitated 
out-of-hospital cardiac arrest patients whose initial ECG shows STEMI or LBBB not 
known to be old. Class I; Level of Evidence B  

Therapeutic hypothermia should be started as soon as possible in comatosed patients 
with STEMI and out-of –hospital cardiac arrest caused by ventricular fibrillation or 
pulseless ventricular tachycardia, including patients who undergo primary PCI. Class 

I; Level of Evidence B 

Immediate angiography and PCI should be considered in survivors of cardiac arrest 
without diagnostic ECG changes of STEMI but with a high suspicion of ongoing 
infarction. Class IIa; Level of Evidence B  

Complications of myocardial infarction  

The majority of deaths in hospitalised patients with STEMI are due to LV pump 
failure and mechanical complications. Compared to the pre-reperfusion era, death 
from ventricular tachyarrhythmias is now less common. 

Mechanical complications—A number of mechanical complications may occur 
including mitral regurgitation, ventricular septal defect and free wall rupture—all of 
which require urgent echocardiography, and may require urgent insertion of an IABP 
and urgent surgical consultation. 

Arrhythmias—Ventricular or atrial arrhythmias are frequent. Local CCUs have 
standard protocols for treatment.  

Ongoing ischaemia 

If patients have ongoing ischaemia expeditious angiography should be performed and 
PCI or CABG performed as appropriate. CABG is recommended for consideration in 
patients with a high syntax score (>32)86

 Class IIa; Level of Evidence B and patients with 
diabetes87

 Class IIa; Level of Evidence A 

An ECG should be obtained during symptoms to document the degree and extent of 
ischaemia 

Cardiogenic shock 

The presence of shock due to left ventricular dysfunction following MI implies 
ischaemia/infarction of a large area of myocardium and is associated with 70–80% in-
hospital mortality. Shock is defined as hypotension (BP ≤90 mmHg or requiring 
inotropes to keep the BP >90 mmHg for 30 minutes) unresponsive to fluid loading 
and associated with decreased tissue perfusion and decreased urine output.  

The Should we emergently revascularize Occluded coronaries for Cardiogenic Shock 
(SHOCK) trial shown that mortality is reduced to ~50% when aggressive support 
measures including administration of fibrinolytic therapy, intra-aortic balloon 
counter-pulsation, mechanical ventilation and early revascularisation are performed.22 
In patients without important comorbidity the interventional team, including an 
anaesthetist should be contacted immediately and oxygen, appropriate ventilation and 
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inotropic support should be begun immediately, insertion of IABP and emergency 
angiography should be undertaken. For patients where PCI is not appropriate, surgery 
should be considered. Class I; Level of Evidence B  

Heart failure—Frusemide should be given to decrease breathlessness. All patients 
should be placed on evidence based therapies including β-blockers,62,63 ACE 
inhibitors or ARBs,65-67 and spironolactone.68 

Class I; Level of Evidence A
  

Enoxaparin 40 mg/day should be given to prevent deep vein thrombosis and 
pulmonary embolism. Class I; Level of Evidence A Digoxin should be considered for 
patients in sinus rhythm who continue to be symptomatic despite the above therapies 
as it has been shown to decrease rehospitalisation. Class IIa; Level of Evidence B

88 

Right ventricular infarction—Right ventricular infarction is usually diagnosed 
clinically or by ST elevation in right precordial ECG leads (see above) or on 
echocardiography. Patients may have raised jugular venous pressure, hypotension and 
clear lung fields. It is important that all patients get adequate fluids—i.e. at least 2 
litres in the first 24 hours. If patients are hypotensive a fluid challenge should be 
given—e.g. 200 mL of IV saline over 10–15 minutes. Swan Ganz catheterisation may 
help monitor volume status. Class IIa; Level of Evidence C  

Pericarditis 

Anti-inflammatory therapy: anti-inflammatory drugs should be avoided in the first 
week after MI. and paracetamol used. 

Glucocorticoids and nonsteroidal anti-inflammatory drugs are potentially harmful for 
the treatment of pericarditis after STEMI with reports of causing scar thinning and 
infarct expansion and increased free wall rupture.89,90

 Class III; Level of Evidence C 

Harm 

Colchicine has been shown to have benefit in acute pericarditis and can be used in a 
dose of 0.6 mg 12 hourly.91 

Other complications 

Delayed complications include post myocardial infarction syndrome and Deep Vein 
Thrombosis/Pulmonary Embolism.  

Testing for inducible ischaemia 

Most patients, except where adjustment of therapy based on the test results would not 
help management, those who have not had angiography or those who have had 
incomplete revascularisation, should undergo testing for inducible ischaemia—e.g. by 
treadmill, stress echo, or nuclear imaging prior to hospital discharge. Class I; Level of 

Evidence A 

Management of an occluded infarct-related artery 

Delayed PCI of a totally occluded artery >24 hours after STEMI should not be 
performed in asymptomatic patients with 1 or 2 vessel coronary artery disease in the 
absence of haemodynamic instability, ventricular arrhythmias, or recurrent ischaemia 
at rest or on mild to moderate exercise or inducible ischaemia on non-invasive 
testing.92

 Class III; Level of Evidence A 
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Echocardiography  

Echocardiography is useful for the assessment of cardiac structure and function, in 
particular myocardial thickness, thickening and motion. It is the imaging technique of 
choice for detecting complications of acute MI, including myocardial free wall 
rupture, acute ventricular septal defect and mitral regurgitation secondary to papillary 
muscle rupture or ischaemia. Echocardiography also defines valve structure and 
function as well as assessment of differential diagnoses. 

Assessment of left ventricular function should be performed to assess left ventricular 
function in all patients if this has not been assessed by other means. Class I; Level of 

Evidence B 

Magnetic Resonance Imaging 

MRI can also be used for the assessment of LV Function and viability. Class IIb; Level 

of Evidence C 

Holter monitoring 

Routine Holter monitoring is not recommended. Class III; Level of Evidence C 

Pacing in STEMI 

Temporary pacing is indicated for symptomatic bradyarrhythmias unresponsive to 
medical treatment. Class I; Level of Evidence C 

ICD implantation 

Recommendations for primary ICD implantation in New Zealand are as follows: 

Patients ≥3 months after acute myocardial infarction with EF ≤30% measured ≥3 
months after optimal heart failure treatment.93 

Optimal treatment is defined as maximal heart failure medications, including ACE 
inhibitors or angiotensin receptor blockers, β blockers and spironolactone as tolerated. 

Patients receiving warfarin or dabigatran 

There are no clinical trials to guide management in STEMI. A recent study has shown 
that aspirin may not be necessary after stenting in patients receiving warfarin and 
clopidogrel. In the What is the Optimal antiplatelEt and anticoagulant therapy in 
patients with oral anticoagulant at coronary StenTing (WOEST) study 573 patients 
undergoing stenting were randomised in an open design to receive warfarin plus 
clopidogrel plus aspirin versus warfarin plus clopidogrel. The primary endpoint of all 
bleeding events at 1 year was reduced by 64% in patients not receiving aspirin, 
p<0.0001, without an increase in ischaemic events.94 

In a non-randomised small study the rate of TIMI major bleeding was 5 fold greater in 
patients after stenting in patients receiving prasugrel as compared with patients 
receiving clopidogrel on background aspirin and warfarin therapy95 

The stopping of aspirin may be considered in patients receiving an oral anticoagulant 
and a P2Y12. Class IIb; Level of Evidence C  
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At the time of PCI if the patient is on warfarin and the INR is therapeutic, or the 
patient is on dabigatran full dose bolus bivalirudin rather than UFH should be 
considered at the time of primary PCI. Class IIb; Level of Evidence C 

 

Table 13. Approach for patients receiving warfarin or dabigatran. Class IIa; Level 

of Evidence C 
 

 

 

Hospital stay  

Patients undergoing uncomplicated successful reperfusion therapy should be kept in 
the coronary care unit for a minimum of 24 hours, after which they may be moved to 
a step-down monitored bed for another 24–48 hours. Class I; Level of Evidence C 
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Early transfer (same day) may be considered in selected low risk patients after 
successful primary PCI without observed ventricular arrhythmias. Class IIb; Level of 

Evidence C  

Early discharge (after 72 hours) is reasonable in selected low-risk patients, if 
rehabilitation and appropriate follow-up are arranged. Class IIb; Level of Evidence B 

Resource availability 

It is recognised that in New Zealand there are limitations on resources. Equitable 
provision of care for patients with STEMI must be provided for rural communities.  

Rehabilitation 

All patients should be referred to a Rehabilitation Service Class I; Level of Evidence A 
and be encouraged to attend rehabilitation programmes, to stop smoking, avoid 
second-hand smoke, undergo regular exercise, (30 minutes of brisk walking or 
equivalent on >5 days of the week), to achieve ideal weight, to have a 
cardioprotective diet, and to adhere with medications. 

Advice about return to work and sexual activities should be tailored to the individual 
patient. The National Heart Foundation of New Zealand has several excellent patient 
information brochures. For driving guidelines, refer to the “Medical Aspects of 
Fitness to Drive” book issued by the Land Transport Safety Authority. 

 

Table 14. Cardiac rehabilitation 
 

 

 

Clinical networks 

Clinical networks with predefined protocols for transport from hospitals without PCI 
capacity to hospitals with PCI capacity must be further developed.97 Class I; Level of 

Evidence C 
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Measurement of performance indicators 

Routine audit should be integrated into all clinical services that provide care to 
patients with ACS. This should include prescribing and adherence with aspirin, 
P2Y12 inhibitor, B-blockers, ACE inhibitors or ARBS, statins, cardiac rehabilitation 
and smoking cessation. Metrics including percentages of patients receiving 
reperfusion, primary angioplasty, fibrinolytic therapy, and PCI following fibrinolytic 
therapy. “First medical contact to device and to needle”, “Door to device”, and “door 
to needle” times should also be monitored with feedback to all involved. Class I; Level 

of Evidence B  

Conclusion 

It is very important that patients with STEMI receive reperfusion therapy either PCI 
or fibrinolysis as quickly as possible along with the other evidence based therapies 
and that access across New Zealand be equitable. In New Zealand approximately 30% 
of patients don’t receive reperfusion therapy59 and cost effective therapies are 
underutilised. These guidelines provide the evidence and recommendation for best 
practice management of patients with STEMI. 
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Appendix 1. ST-Elevation Myocardial Infarction Guidelines Group 
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Appendix 2. European Society of Cardiology classes of recommendation and 

grading levels of evidence
4
 

 

Classes of recommendation Definition 

Class I 
Evidence and/or general agreement that a given treatment or procedure is beneficial, 
useful effective. 

Class II Conflicting evidence and/or a divergence of opinion about the usefulness/efficacy of the 
given treatment or procedure. 

Class IIa Weight of evidence/opinion is in favour of usefulness/efficacy. 

Class IIb Usefulness/efficacy is less well established by evidence/opinion. 

Class III Evidence or general agreement that the given treatment or procedure is not 
useful/effective, and in some cases may be harmful. 

Levels of evidence 

Level of Evidence A Data derived from multiple randomised clinical trials or meta-analysis. 

Level of Evidence B Data derived from a single randomised clinical trial or large non-randomised studies. 

Level of Evidence C Consensus of opinion of the experts and /or small studies, retrospective studies, 
registries. 
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Increasing awareness of Rhodococcus equi pulmonary 

infection in the immunocompetent adult: a rare infection 

with poor prognosis  

Samantha Herath, Christopher Lewis, Mitzi Nisbet 

Abstract 

The aim of this case report and review is to increase awareness of this uncommon 
infection with Rhodococcus equi (R. equi), in immunocompetent adults. R. equi is a 
soil-dwelling Gram-positive bacillus that frequently causes infection in grazing 
livestock. Human infection is rare and mostly limited to the immunocompromised 
hosts.  

We present a case of pneumonia caused by R. equi infection in a 55-year-old male 
builder who presented with cough, dyspnoea and night sweats, initially suspected to 
have pulmonary tuberculosis. Following biopsy of the mediastinal lymph nodes, R. 

equi was cultured, which is usually not a contaminant. Despite extensive 
investigations a host immune defect was not identified. The patient recovered after 
three months of combination antibiotic treatment, initially with intravenous 
vancomycin and meropenem followed by oral clarithromycin and rifampicin.  

To further clarify this rare disease we did a literature review that identified 26 adult 
patients with R. equi infection, without an identified host immunosuppressive 
condition. In this cohort, the median age at presentation was 53 years and infection 
holds a strong male predominance 19 (73%). An environmental exposure (e.g. 
farming, horse breeder) was found in 13 (50%). Ten (38%) of these patients had 
pulmonary infection. All deaths 3 (12%) occurred in the patients had pulmonary 
infection. 

R.equi is an infection that is difficult to diagnose and carries a high mortality if 
prompt treatment is not established. It is important to realise the potential for this 
disease to be misdiagnosed as pulmonary tuberculosis or community acquired 
pneumonia. Clinical suspicion is important especially if an environmental exposure is 
suspected.  

Rhodococcus equi (R. equi), previously known as Corynebacterium equi, is an aerobic 
intracellular Gram-positive rod that is partially acid fast. It is a soil organism that 
causes infection in grazing animals. It is carried in the gut of many herbivores and 
widespread in their environment. It was first reported as a cause of human infection in 
1967.1 

Human infection is rare and usually occurs in immunocompromised hosts most 
commonly reported in patients with human immunodeficiency virus (HIV) infection. 
It has also been associated with solid organ transplantation, lymphoproliferative 
malignancies, diabetes mellitus, and the use of long-term steroids.  
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Infection is usually acquired by the airborne route with pneumonia being the most 
common manifestation. Infection can also be acquired orally,2 or by direct inoculation 
of the skin.2–5  

We report a case of R. equi infection in an adult who had no identified 
immunosuppressive condition. We reviewed the literature to identify all reported 
cases of adults with R. equi infection who had no identified contributing 
immunodeficiency and reviewed the clinical characteristics, radiological findings, 
treatment and clinical outcome to further define this condition and to raise awareness 
of this disease.  

We have focused mainly on pulmonary infection as it is the commonest manifestation 
and has the worst prognosis.  

Case report 

In autumn 2010, a 55-year-old builder of New Zealand European ethnicity presented 
to our emergency department with a 1-week history (day 7) of fevers to 39ºC, 
drenching night sweats and exertional dyspnoea. He reported cough with minimal 
sputum production. He had lost 5 kg of weight over the preceding 6 weeks. There was 
no history of haemoptysis or chest pain. He has clear recollection of exposure to dust 
that was disturbed whilst he was tiling a laundry, the evening prior to the onset of his 
symptoms (day 1). He also reported that a wedge of a tile had cut his arm resulting in 
a pustular lesion that had resolved prior to his presentation to hospital.  

He had a history of ulcerative colitis diagnosed 15 years prior, which was well 
controlled on mesalazine. A surveillance colonoscopy 18 months prior to the 
presentation was normal. He was an ex-smoker with a 10-pack year history having 
stopped smoking 15 years prior. He denied any history of contact with tuberculosis 
and his only prior travel was to Australia.  

His chest X-ray showed right lower zone opacity (Figure 1). 

 

Figure 1. Right lower zone opacity 
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At initial presentation he had a white blood cell count of 12.6 × 109/L (4–11) and a C-
reactive protein of 34 mg/L (<5). Spirometry was normal with a FEV1 of 3.69 L (91% 
predicted) and a FVC of 5.07 L (96% predicted). He was diagnosed with community 
acquired pneumonia and due to a previously reported allergy to penicillin; he was 
discharged home on oral erythromycin (400 mg twice daily).  

His symptoms however persisted with drenching night sweats, dyspnoea and cough 
and a computed tomography (CT) scan of his chest was completed on day 15. 

 

Figure 2. Right lower zone 

consolidation 
 

Figure 3. Necrotic mediastinal adenopathy 
 

  

 

This showed a right lower lobe consolidation (Figure 2) with necrotic enlarged 
mediastinal lymph nodes (Figure 3). The lung paranchyma was unremarkable. 
Pulmonary tuberculosis was suspected at the time and a bronchoscopy was performed.  

A bronchial wash revealed inflammation of the right lower lobe bronchus, without 
any evidence of infection. A transbronchial needle aspirate (TBNA) from the 
subcarinal lymph node (station 7) was completed and on day 32 this cultured a few 
colonies of R. equi.  

As Rhodococcus is usually not a contaminant and is commonly associated with 
immunocompromised states, a host immune assessment was completed. He had 
negative serology for HIV including CD4 and CD8 counts within the normal range.  

The nitroblue-tetrazolium test for chronic granulomatous disease was negative. Anti-
nuclear antibodies and rheumatoid factor were negative. Immunoglobulins, serum 
protein electrophoresis, lactate dehydrogenase, beta-2-microglobulin, fasting blood 
sugar and renal function were normal. Mycobacterium cultures from left lower lobe 
bronchial washings were also negative. 

The patient was treated initially with 1 week of erythromycin from day 7 to 14. 
Following this he underwent extensive further investigations and was not given any 
antibiotic treatment until the positive R. equi cultures were noted on day 32.  
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To exclude the possibility of an additional diagnosis of a malignancy, a further 
bronchoscopy with endobronchial ultrasound (EBUS) was completed on day 37. 
Cytology did not identify any malignant cells. However, R. equi was again cultured 
despite previous treatment with a macrolide. The isolate was susceptible to 
clarithromycin, ciprofloxacin and imipenem.  

From day 38 he had 2 weeks of intravenous (IV) imipenem 500 mg q8h and IV 
vancomycin 2 g q12h (obtaining vancomycin trough levels of 16.6 mg/L and above). 
After 2 weeks of treatment his fevers had resolved and his CRP had settled to 10 
mg/L.  

Vancomycin was continued for a further 4 weeks with the addition of oral rifampicin 
600 mg daily and oral clarithryomycin 500 mg bd. Both oral antibiotics were then 
subsequently continued to complete a total of 3 months of treatment.  

At 3 months, a CT chest scan showed significant improvement with resolution of the 
right lower lobe pneumonia (Figure 5) and marked reduction of the mediastinal 
lympthadenopathy (Figure 6). Antibiotics were therefore stopped at this time. 

 

Figure 5. Resolution of right lower zone 

pneumonia 
 

Figure 6. Resolution of mediastinal 

adenopathy 
 

  

 

Literature review 

A Medline and Ovid search was completed under the search criteria of Rhodococcus 

equi. The same search was repeated using the previous organism name of 
Corynebacterium equi. The bibliographies of the selected articles were further 
reviewed to locate articles not listed in Medline or Ovid. See Table 1. 

All patients who had an immunocompromising condition including HIV infection, 
splenectomy, long-term steroid use, malignancy, lymphoproliferative disorders, 
diabetes mellitus, renal failure or who were a transplant recipient were excluded.  
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Table 1. Summary of the 26 reported cases with R. equi infection in immunocompetent hosts 
 

Reference Age Sex Exposure Site Diagnostic specimen Antibiotic treatment Duration (months) Surgical resection Outcome 

Jones MR 1989 76 M Gardner Pulmonary Sputum AMO, TIN 0.75 Thoracotomy Died 

Hillman et al. 1989 29 M Corneal laceration Ocular Vitreous aspirate CEF, GEN, CLI NA Lensectomy Cured 

Lee-cheiong et al 
1995 

27 M Stung by a rock fish 
(scuba diving) 

LN LN biopsy EES 1 No Cured 

Egawa T 1990 28 M Agricultural student 
(performing 
experiments) 

Pulmonary Open lung biopsy OFX, CFS, LMX 10/7 then 
OFX/ TIC for 1/12 

1.3 No Cured 

Moyer D et al. 
1993 

76 F Not known Pulmonary Blood culture EES, RIF, GEN 4/52 then 
EES/RIF for 2/12 

3 No Cured 

Verville et al. 1995 53 M Exposure to livestock Pulmonary Bronchial washing CLI, EES, RIF, CTO 7 No Cured 

Verville et al. 1995 38 M Not known Pulmonary Sputum EES 0.5 No Cured 

Walsh et al. 1994 83 F Not known Pulmonary Sputum AMS 5days No Died 

Friedberg F et al. 
1995 

76 F Horse breeder Soft tissue 
around 
mandible 

Biopsy of soft tissue CIP, RIF 8 No Relapse 
(6 weeks) 

DeMarais et al. 
1995 

24 F Not known Meningitis CSF PVK/, CRO 10/7 then , ACL 
for 2/52 

0.75 No Lost 

Scott M et al. 1995 55 M Eye trauma Ocular Eye discharge NA NA No Cured 

Linares M et al. 
1997 

48 M Not Known Pulmonary Resected RML NA NA RML resection Cured 

Kedlaya et al. 2001 48 M Horse stable 
(following windy day) 

Pulmonary Blood culture VAN, CRO, RIF, MET 8/52 
then RIF, EES for 12 /52 

5 No Cured 

Sigler E 1998 53 F Not known Disseminated Bone marrow aspirate EES 1 No Cured 

Tripodi MF et al. 
2009 

55 M Not known Endocarditis Blood culture IMP, GEN 2/52 then 
CLA/SXT for 3/12 

3.5 No Cured 

Nasser et al. 2001 16 M Scalp laceration on 
farm 

Scalp Biopsy EES, RIF 3 Debridement Cured 

Corne et al. 2001 65 M Not known Brain abscess Brain abscess aspirate VAN 5/52 then SXT for 9/12 10.25 Debridement Cured 
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Reference Age Sex Exposure Site Diagnostic specimen Antibiotic treatment Duration (months) Surgical resection Outcome 

Tripodi MF et al. 
2009 

64 M Not known Endocarditis Blood culture, LN biopsy VAN, RIF 1/12 then EES,RIF 
for 1/12 

2 No Cured 

Napoleao F et al. 
2005 

46 M Farm/horse exposure Liver abscess Aspirate liver abscess EES, RIF 1 Liver resection Cured 

Gabrielas P et al. 
2006 

72 F Horse stable Pulmonary, 
brain abscess 

Blood culture EES, RIF 2/52 then 
CLA,VAN for 6/52 

2 No Relapse, 
Died 

Ulivieri S et al. 
2006 

37 M Not known Brain abscess Brain abscess aspirate SXT, IMP, LIN 2.5 Debridement Cured 

Wichmann D 2008 54 M Not known Brian abscess Brain abscess aspirate RIF, MER, VAN 3/52 then 
RIF, CLA for 12/12 

12 .75 Debridement Cured 

Diapera M et al. 
2008 

70 M Farm hand (for 
horses) 

Tongue Tongue biopsy CIP, MET 
 

NA Excision Cured 

Matsushita et al. 
2010 

25 M Not known Endocarditis Blood culture CIP, VAN 
 

1 MV resection Cured 

Index Case 
2010 

55 
 

M Builder working tiling 
a dusty laundry 

Pulmonary 
 

TBNA of sub-carinal LN 
 

VAN 6/52 with CLA , RIF 
for 3 mon3/12 

3 
 

No 
 

Cured 
 

Sandkovsky et al 
2011 

31 F Breast reduction 
surgery 

Breast tissue Breast wound discharge RIF,MOX for 6 weeks 1.5 Debridement Cured 

 

 

 

 

LN=lymph node, CSF=cerebrospinal fluid, RML=right middle lobe, NA =Not available. 
AMO=amoxycillin, ACL=amoxicillin/clavulanic acid, AMS=ampicillin-sulbactum, CEF= cefazolin, CFS=cefsulodin, CRO=ceftriaxone, CIP=ciprofloxacin, CLA =clarithromycin, 
CLI=clindamycin, EES=erythromycin, GEN=gentamyicn, IMP=imipenem, LMX=latamoxef, LIN =linezolid, MER=merapenam, MET=metronidazole, MOX=moxifloxacin, 
OFX=ofloaxcin, PVK=penicillin, RIF=rifampcin, SXT=trimethoprim/sulfamethoxazole, TIC=ticarcillin, TIN=tinadazole, VAN=vancomycin.  
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Epidemiology 

There was a marked male predominance with infection occurring in 19 (73%) males. 
The median age was 53 (range 16–83) years. A possible environmental exposure 
source was identified in 13 (50%) cases. Occupations involving animal husbandry 
like, farmers, horse breeders and gardeners seem most susceptible.  

Diagnosis 

The primary organ involved was predominantly the lungs. Ten (38%) cases had 
pulmonary involvement at presentation. Four (15%) patients had brain abscesses, 3 
(12%) had endocarditis, 2 (8%) had ocular infection and there was 1 patient each, who 
had meningitis, lymph node infection, infection of the tongue, infection of the soft 
tissue over the mandible, liver abscess, infection of the scalp and breast cellulitis.  

Of the 10 patients with pulmonary involvement, chest X-rays showed pulmonary 
infiltrates in 8, cavities in 4, and unilateral pleural effusions in 1 patient. CT chest was 
performed in 4 out of the 10 patients. Mediastinal adenopathy was not mentioned in 
the CXR or CT scans in all except the index case. Three patients had no reported 
respiratory symptoms despite pulmonary infiltrates.  

R. equi was cultured from all patients who were included in this cohort. Of the 10 
patients with pulmonary involvement, R. equi was cultured from a spontaneous 
sputum specimen in 3 patients and blood cultures in 3 patients. In the remaining 4 
patients, R. equi was cultured from an open lung biopsy, a surgical lobectomy, 
bronchial washings and a TBNA specimen.  

Treatment 

Antibiotic treatment was the mainstay of treatment while some patients had surgical 
treatment in combination or as the sole therapy. 

Antibiotic treatment was described in 24 (92%) patients. The median length of 
treatment for all cases with a successful outcome was 3.8 months (range 2 weeks to 
12.8 months).  

Six out of the 10 cases of pulmonary infection successfully completed treatment with 
antibiotics as the sole therapy. The antibiotic treatment in this group was given for a 
median of 3 months (range 0.5–7 months). One patient had monotherapy with oral 
erythromycin. The remaining 5 patients received combination therapy including 
intravenous antibiotic treatment (intravenous antibiotic used were vancomycin in 2, 
ceftriaxone in 2, gentamicin, ticarcillin and clindamycin in 1 patient each). Oral 
treatment was most commonly a macrolide (in 4 patients) and was given in 
combination with rifampicin (4 patients). Other oral agents used were ofloxacin (1 
patient) and metranidazole (1 patient).  

Surgical resection was completed in 10 patients (42%); 9 (35%) had a resection at a 
non-pulmonary site. Two (8%) patients with pulmonary involvement had a lobectomy 
via open thoracotomy. One patient had a surgical resection of the affected lobe (RML 
resection) as the sole treatment and was cured. One patient who had combination 
antibiotics (amoxicillin and tinadazole) and a thoracotomy succumbed to the disease. 
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Prognosis 

Patients with pulmonary infection had worse outcomes. All deaths 3 (12%) in the 
whole group occurred in the patients with pulmonary involvement. 

One of the patients who died received antibiotic treatment together with a 
thoracotomy. Of the other 2 patients who died, 1 had treatment with only ampicillin-
sulbactum. The other patient had a concomitant brain abscess and was possibly a 
delayed diagnosis. She was treated with erythromycin and rifampicin for 2 weeks 
followed by vancomycin and clarythromycin for 6 weeks, but relapsed and later died 
from this infection.  

Overall, 22 patients (85%) in total were initially reported to be successfully treated 
without no documented relapse and one (4%) patient was lost to follow up. Two (8%) 
patients relapsed and 1 of these patients subsequently died from infection. The total 
mortality due to infection was 3 (12%).  

Discussion  

R. equi is uncommon pathogen in immunocompetent patients. This infection 
predominantly occurs in males and is frequently reported in patients with occupations 
such as horse breeding, gardening and farming that provide potential exposure to this 
organism. As an environmental exposure can be frequently identified a detailed 
history is important in assessing patients who may have this infection.  

R.equi can cause a diverse range of presentations with pulmonary infection being the 
most common. Clinical symptoms can closely mimic other conditions such as 
tuberculosis. Given the diagnostic difficulties it is likely it is under diagnosed and 
when a diagnosis is made, it may be late in the clinical course. 

Obtaining an appropriate sample for culture is important prior to commencing 
treatment. Mediastinal infection may be successfully cultured from a TBNA and this 
is the first reported case of necrotizing mediastinal adenopathy as a result of R. equi 
infection as well as using EBUS to diagnose R. equi pulmonary infection.  

Therapy should be individualised depending on the clinical context of disease and 
response to treatment. It is difficult to conclude the exact duration or the ideal choice 
of antibiotics from the reported treatment data. However, the successfully treated 
patients with pulmonary infection required prolonged antibiotic treatment. Successful 
outcomes have been reported in patients treated with an injectable agent such as 
vancomycin, ceftriaxone or ticarcillin.  

Once clinical symptoms improve antibiotics may be rationalised to an oral treatment 
regimen. Macrolide have been used effectively to treat this infection. Most patients 
were treated with rifampicin in addition to a macrolide for at least 3 months. Shorter 
treatment courses may be adequate; however there is currently insufficient literature 
to support this.  

This disease requires prolonged antibiotic treatment and has a significant mortality 
even in immunocompetent adults, with all reported deaths occurring in patients with 
pulmonary infection.  
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Vigilance and prompt referral for appropriate investigation and treatment is vital to 
improve morbidity and mortality. 
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Parenteral poppy seed tea packs a powerful punch 

Dominic Monaghan, Brad Peckler  

Abstract 

Poppy seed tea (PST) has a long history of use for its medicinal (analgesic, anti-
diarrhoeal, anxiolytic) effects. It is also commonly used as a recreational drug in its 
oral form throughout the world, but reports of intravenous use are very rare. We 
present two cases of intravenously injected PST with dramatic effects in order to 
create awareness among health professionals of this method of drug use and its 
potential complications, as well as to help clinicians dealing with opiate-dependent 
patients to warn them of the risk. 

Cases 

Both cases are recidivist multi-substance abusers, including glue, opiates, salbutamol 
(up to 1× inhaler per day), amphetamines and cannabis. They admitted to normally 
crushing up oral medications, especially codeine, and injecting them through a 
“microfilter”, claiming to be experienced at using this technique.  

On this evening, after drinking a moderate amount of alcohol, they had bought a bag 
of poppy seeds from a local corner-shop, had boiled them in water and allowed it to 
cool, then had injected this poppy seed tea through the microfilter.  

The 24-year-old man (Case 1) injected approximately only half the amount of Case 2, 
a 35-year-old man. Within minutes of the injections, both suffered almost identical 
symptoms and called the ambulance, which arrived 15 minutes later. Both patients 
had a temperature of about 39ºC, heart rate around 170 beats per minute, blood 
pressure of 120/70 mmHg and were suffering from severe, generalised myalgia, 
vomiting, dyspnoea and rigors. 

They were both treated with salbutamol nebulisers and antiemetics en route to the 
hospital. On arrival to ED 30 minutes after the drug use, temperatures rose to 40ºC, 
saturations were low at around 90% on room air, and respiratory rates were raised at 
around 38 per minute. Both had a plethoric appearance, rigors with piloerection, were 
writhing around the bed in pain from generalised muscle aches, and the vomiting 
continued. 

There were no signs of an opiate toxidrome, although Case 2 (who had injected more) 
did have a lower respiratory rate, miotic pupils and would fall asleep between periods 
of agitation, compared to Case 1 who was continuously agitated, tachypnoeic and had 
normal pupils. Neither had stigmata of septic embolisation. Electrocardiograms 
showed no QT-prolongation.  

Blood tests revealed a mild metabolic acidosis and low white blood cells and a 
neutropaenia (<0.8×109/L). The chest X-ray showed no infiltrates. Blood pressures 
peaked at the upper range of normal during the agitated phase before beginning a 
steady decline. 
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Hospital course 

Both patients were given ceftriaxone plus vancomycin and were treated with 
intravenous benzodiazepines for the agitation. Blood cultures were sent on both prior 
to antibiotics. They deteriorated while in the ED with falling blood pressures despite 
greater than 5L crystalloid infusions each, eventually requiring noradrenaline 
infusions to maintain a mean arterial pressure of >60 mmHg. At this point they were 
admitted to the intensive care unit for further management. 

Over the next 18 hours both were weaned off noradrenaline, although a further 5L of 
intravenous fluid was given while in intensive care. White blood cells rose rapidly to 
>20 then fell slowly, and C-reactive proteins rose to around 200 mg/L. They were 
continued on intravenous antibiotics (meropenem, followed by cefuroxime and 
clindamycin for Case 1, and piperacillin/tazobactam followed by cefuroxime and 
flucloxacillin for Case 2) until discharge.  

Renal function remained undisturbed, but both had a mild hepatic transaminitis and a 
slowing of blood coagulability. Throughout their course they continued to complain 
of generalised myalgia. They were stepped down from intensive to high-dependency, 
and then to the general medical wards and at 72 hours they both self-discharged 
against advice with prescriptions for oral flucloxacillin and salbutamol inhalers. 

Blood cultures did not have any growth in either patient. 

Discussion 

The point of interest in these nearly identical cases is the speed of deterioration.  

Patients exhibited a mixed toxidrome but seemed to have predominately 
sympathomimetic symptoms of agitation, high fever, tachycardia and hypertension 
(clouded in Case 2 by opiate effects). This clinical picture changed rapidly to that of a 
sepsis syndrome, featuring high fever with severe rigors, and progressive hypotension 
requiring massive crystalloid infusions and eventually vasopressors. There was initial 
neutropaenia which added to this picture, although their subsequent hospital course 
suggested that this was not an issue of an infective agent, but of a toxin. 

Opium has been used for millennia for medicinal (anti-diarrhoeal and analgesic) and 
relaxation purposes,1 but equally as a recreational drug. Poppy seed tea is commonly 
used in New Zealand in its oral form among drug users, as documented in a 2007 
survey of local opiate-dependent patients in Wellington.2  

Forty percent of the patients surveyed used oral PST regularly, with half of them 
citing it as their main source of opiates. Potential advantages mentioned in this paper 
were the reduced cost, the oral use of the drug and resultant reduction in 
complications of intravenous use of other drugs, and the ease of preparation. It was 
noted that several patients had been able to completely transition from IV morphine to 
oral PST, but also that none of the patients used - or knew of anyone else who used - 
PST intravenously. 

Another case report from Melbourne, Australia in 2006 describes two cases of opiate 
addicts using poppy seed tea orally to maintain their addiction and notes that the use 
of PST was increasing at that time.3 The injection of PST is mentioned in major online 
drug-user forum, such as www.blulight.ru and www.drugs-forum.com, almost always 
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strongly advising other users not to try it, citing reports of anaphylactic and septic 
shock. 

Opium alkaloids, especially morphine and noscarpine, but also codeine, papaverine 
and thebaine are derived from opium poppies (Papaver somniferum).4 Although the 
normal process of extraction is by “milking” latex from unripe fruit all parts of a 
poppy plant can contain these substances, and ingestion of dried poppy seeds can lead 
to detectable levels of opiates in serum or urine samples.5  

Bulk packs of poppy seeds are reported to contain a wide range of opiate 
concentrations from 1.5–294 mg/g of seeds,6 and it is possible to have systemic 
morphine effects from doses of poppy seeds solely in the form of toppings on baking 
products,5 despite the fact that washing the seeds (which is common practise by 
manufacturers) has been shown to decrease up to half of the free morphine and 
codeine.6 

Preparation of the tea is through washing or soaking poppy seeds in water for varying 
lengths of time, and it has been shown that soaking them for only 5 minutes with 
constant agitation liberates 50% of the available morphine content.7 In our local 
survey in 2007, every PST user had a unique method of preparation, ranging from 15 
minutes to 12 hours of soaking prior to boiling, and the use of other ingredients to 
make it more palatable.2 

Along with the ease of liberating opiates for abuse (IV in this case) comes the risk of 
concentrating contaminants on the poppy seeds, including heavy metals like 
cadmium, lead and chromium,8 minerals, herbicides and pesticides such as 
carbendazin,9 oils, plant matter and infectious agents (fungal spores, bacteria). Added 
to that, opiates alone have immunomodulatory properties and can induce sepsis in 
laboratory animals.10 

Although there is much literature on infections in intravenous drug users, particularly 
about the large variety of unusual organisms, a MEDLINE® search did not reveal any 
reports of rapid septic or toxic shock after an intravenous load of foreign material with 
no organism detected as was the case in our patients. Specifically, we could not find 
any reports of complications from injected poppy seed tea. 

The exact cause of our patients’ symptoms was not entirely clear. There were features 
of both sympathomimetic and opiate toxidromes as well as of distributive shock 
(anaphylaxis or sepsis). Septic emboli could have accounted for some of the 
presenting features, but no evidence of that was found as no cultures had any growth. 
Reactions to a parenteral foreign substance could account for many of the clinical 
features the patients exhibited. We believe that the clinical course was likely a 
combination of the above factors. 

Conclusion 

We present two nearly identical cases of injection of PST with dramatic and rapidly 
toxic effects, culminating in admissions to the intensive care unit. Fortunately for our 
cases they had the insight to call for help early, avoiding a potentially serious 
outcome.  
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Unfortunately for all involved they both expressed a desire to try this again, having 
“worked out what the problem was”, and one of them has represented to our ED in the 
interim with further opiate drug-seeking behaviour.  

We have spoken to both on the phone to reiterate the danger of trying anything similar 
in the future. With the easy availability of poppy seeds, and groups of opiate-
dependent people in most parts of the developed world, we can expect to see similar 
presentations in the future.  

If anyone else has had any experience with patients using poppy seed tea 
intravenously, please share them via the correspondence details below. 
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A diagnosis staring you in the face 

James Bedford, Mariappan Sivakumar, David A King, Julian Howes, Mostafa Abdel-
Hafiz  

A 54-year-old male was diagnosed with appendicitis and booked for an 
appendectomy. He had a history of polycythaemia rubra vera, managed with monthly 
venesection. Following anaesthetic induction, correct endotracheal tube placement, 
and initiation of ventilation, the patient’s oxygen saturations (SpO2) became 80%.  

He was treated with IV heparin and transferred for a computed tomography 
pulmonary angiography. This showed no pulmonary embolism but two large 
arteriovenous malformations (AVMs) in the left lung and one AVM in the right lung. 
Appendicitis was apparent on abdominal CT. The patient underwent an uneventful 
appendectomy and recovery although he remained hypoxic. 

Close examination of the patient revealed conjunctival, buccal and skin 
telangiectasias (see Figure 1). A diagnosis of hereditary haemorrhagic telangiectasia 
(HHT) was made. All three pulmonary AVMs were later closed with a combination of 
Amplatzer type 2 plugs and Nester platinum embolisation coils (see Figure 2) and his 
polycythaemia resolved. 

 

Figure 1. Multiple facial, buccal and skin telengectasias (see arrows) 
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Figure 2. Right-sided pulmonary AVM 
 

 
a) Pre-embolisation (AVM marked by arrow); b) Post-embolisation (remnants of AVM marked by arrow). 

 

HHT is an autosomal dominant vascular disorder characterised by skin and mucosal 
telangiectasias and AVMs.1 Pulmonary AVMs occur in 20% of patients2 and, as in 
our patient, may cause hypoxaemia and polycythaemia related to a right-to-left 
intrapulmonary shunt.3  

This case illustrates the importance of excluding other causes of polycythaemia before 
diagnosing polycythaemia rubra vera.  
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An unusual chest radiograph  

Joseph M Pappachan, Gurmit Gill, Annbelle Machin, Adrian B Walker 

A 78-year-old female was admitted to the hospital after an episode of syncope. She 
had no significant past medical history of any illness including gastro-oesophageal 
reflex disease.  

Physical examination was unremarkable. An electrocardiograph and 24-hour 
ambulatory electrocardiography did not show any evidence of cardiac arrhythmia. 
Haematological and biochemical blood tests as well as an electroencephalograph were 
normal.  

Her chest radiograph showed abnormal bi-basal paracardiac opacification (Figure 1). 

 

Figure 1. Chest radiograph 
 

 

 

What is the cause of the abnormal radiograph?  
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Answer & Discussion 

Chest radiograph shows bi-basal paracardiac opacities from a giant hiatus hernia 
containing bowel loops with air bubbles (Figure 1 arrows). An ultrasonographic study 
of the thorax confirmed the diagnosis of a giant type IV hiatus hernia with colonic and 
small bowel loops within it.  

A Type IV hiatus hernia results from a large defect in the phreno-oesophageal 
membrane, allowing abdominal organs, such as stomach, colon, spleen, pancreas and 
small intestine to enter the hernia sac.1  

Complications such as bowel obstruction and strangulation can occur in some cases. 
Symptomatic cases are managed by surgical or endoscopic repair of the 
diaphragmatic defect. However, she declined any further diagnostic evaluation and 
surgical treatment.  
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Ethanol-related ecchymosis 

Yassar Alamri, Steven Soule, Gary Lim 

Clinical details—A 48-year-old man, with known history of alcohol abuse and 
chronic hepatitis C, presented with a 1-week history of localised periumbilical 
abdominal pain and vomiting with one bout of low-volume haematemesis. The pain 
was severe, dull and constant with radiation to the left upper quadrant. There was no 
history of preceding abdominal trauma. Of note, he reported an ethanol intake of 50–
60 g per day for the past 30 years; he was diagnosed with hepatitis C in 2009. 

At presentation he was alert and afebrile but distressed and in pain. His oxygen 
saturation was 95% on room air, respiratory rate 18 per minute, heart rate 88 bpm, and 
supine blood pressure 120/60 mmHg. Inspection of the abdomen revealed moderate 
abdominal distension and mild venous distension but no caput medusae. There was a 
large periumbilical ecchymosis (see Figure 1) but no bruising of the flanks. He was 
generally tender to palpation with guarding and mild rebound and percussion 
tenderness. Bowel sounds were present. 

 

Figure 1. Periumbilical ecchymosis 
 

 
 

Initial investigations revealed a normocytic anaemia (haemoglobin 102 g/L), 
thrombocytopenia (platelets 97×109/L), normal white cell count and INR of 1.5. 
Serum amylase (pancreatic) and α-fetoprotein were normal. Liver function tests 
revealed an AST 72 U/L, ALT 52 U/L, ALP 116 U/L, γ-GT 118 U/L, albumin 27 g/L 
and bilirubin 69 µmol/L.  

What is the name given to this appearance and what diagnoses does it suggest? 
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Answer—Cullen’s sign (as opposed to Grey Turner’s sign which refers to bruising of 
the flanks). 

Discussion—Ultrasound-guided abdominal paracentesis yielded uniformly and 
heavily bloodstained specimen with no organisms. 

Contrast CT of the abdomen and pelvis (see Figure 2) showed a large amount of free 
fluid, some of which had slightly higher density. There was an area of low attenuation 
involving the inferior spleen highly suggestive of splenic injury with adjacent splenic 
haematoma. There was also background splenomegaly, a small cirrhotic liver and 
enlarged portal vein and distal oesophageal and splenic varices. 

 

Figure 2. A transverse view of contrast CT abdomen 
 

 
Blue arrow: Irregular liver margin, Black arrow: Free fluid, Red Arrow: Splenic haematoma. 

 

A diagnosis of atraumatic splenic rupture in the setting of cirrhosis and portal 
hypertension was made and the patient was managed conservatively. He made a slow 
but uneventful recovery and was discharged 21 days later. There were no plans to 
repeat his imaging, apart from routine hepatocellular carcinoma surveillance. 

Cullen’s sign refers to periumbilical cutaneous discolouration due to the presence of 
haemoperitoneum. The discolouration is typically bluish or purple, but may also 
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include yellow or green shades depending on the time elapsed since the acute 
haemorrhage. 

Cullen’s sign develops secondary to retroperitoneal haemorrhage.1 Retroperitoneal 
blood tracks along the left margin of the falciform ligament, the lower part of which 
attaches to the umbilicus. From there, blood fills the connective tissue sheath around 
the ligamentum teres hepatis, to finally reach the subcutaneous periumbilical tissues. 

Although classically associated with haemorrhagic pancreatitis, periumbilical 
ecchymosis was first described by TS Cullen in 1918 in a 38-year-old female who 
presented with a ruptured ectopic pregnancy.2 However, other causes of Cullen’s 
signs have subsequently been reported, including splenic rupture (either traumatic or 
in the context of infectious mononucleosis), malignant disease and duodenal ulcer 
perforation.3,4 

The spleen is in the portal circulation, a low-pressure system (i.e. 5–10 mmHg) 
comprising the hepatic portal vein and its tributaries. This is thought to slow rapid 
flow of blood and, therefore, minimise damage to normal erythrocytes within the 
spleen.5 In portal hypertension, however, there is more resistance to outward flow 
from the spleen, leading to passive congestion and splenomegaly. 
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Survey of smoking areas at bars in central Wellington City: 

scope for further hazard reduction? 

Background—In 2003 the Smoke-free Environments Act 1990 (SFEA) was amended 
with the aim of making all the inside of hospitality venues (e.g. bars and restaurants), 
smokefree. This move was consistent with international approaches, which have been 
shown to produce significant benefits to public health, in particular, a reduction in 
cardiovascular events following the introduction of such smokefree policies.1–3 

Along with the amended Act, the New Zealand Ministry of Health provided an ‘open 
areas calculator’ (OAC) to assist in implementing the new law. This OAC is a 
standard tool for specifying minimum ventilation rates and indoor air quality 
acceptable to human occupants. The OAC was designed to help enforcement officers 
determine whether a space was substantially enclosed and therefore an internal or 
open area. Given that a number of these premises already had alfresco dining areas 
and courtyards, it was thought to be a useful approach to helping premises adapt to the 
new law. 

Since the new smokefree law became operational in 2004, the physical structure of 
bars started to change and smoking areas starting appearing within them. A common 
strategy was, and still is, to recess the main entrance and add bi-fold doors or 
windows so that front area of the bar is for smoking, but with this area still connecting 
quite well to the rest of the bar (Figure 1).  

 

Figure 1. A Wellington bar with an “open area” involving a recessed front area 

for smoking 

 

 

 

The OAC has allowed bar owners the scope for doing this. Studies here and in 
Australia have shown that this practice results in there being people exposed to 
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hazardous levels of air pollution from secondhand smoke near to, or adjacent to, these 
smoking areas.4–6 

A recent judicial review has thrown a light on this problem, with a judgement that the 
use of the OAC contradicts the purpose of the Act.7 This means that it is particularly 
timely to consider the extent to which licensed premises adopt highly enclosed 
smoking areas.  

Methods—To investigate the extent of these issues in Wellington City, four staff at 
Regional Public Health Wellington observed bars in the Wellington Central Business 
District (CBD) in 2013 to examine what sort of areas there were where smoking was 
allowed. Observations were made at 76 bars out of an estimated total of 85 (89%) 
active licensed premises currently operating in the CBD, according to the regional 
health surveillance system database. The selected premises were those with a focus on 
serving alcohol to patrons, rather than acting mostly as a food-serving restaurant or 
café or entertainment venue. Data were collected on key aspects of the smoking areas 
(as per Table 1). 

Results & Discussion—The results show that only 21% of the bars had areas were 
clearly ‘outside’, i.e. in areas without a roof (Table 1). Thirty-seven percent had a 
smoking area inside the footprint of a building. Furthermore, 15% had smoking areas 
adjacent to bi-fold doors or windows, and 9% were inside a building and above 
ground level.  

The most concerning finding in terms of occupational health, was that 8% of the 
sampled bars had a staffed service bar in the smoking area. Of the 48 bars that were 
technically compliant to the OAC, 29% (14) had some form of enclosure 
characteristic (at least overhead cover) or had a staffed bar in the smoking area. 

 

Table 1. Observed characteristics of smoking areas in licensed bars in the 

Wellington CBD (n=76)  
 

Characteristic of the licensed bar No (N) Yes (N) Yes (%) 

Had smoking areas that were courtyards, decks, or other areas 
without roofs 

60 16 21 

Smoking areas adjacent to bi-folds/windows 64 11 15 

Sails (overhead canvas) were present over smoking areas [A] 69 7 9 

Drop-down sides were present in smoking areas [B] 71 5 7 

Smoking areas inside the footprint of the building (within the 
architectural plan defining the building) [C] 

48 28 37 

Smoking area inside the building and above ground level [D] 69 7 9 

Bar with staff bar service present in the smoking area [E] 70 6 8 

Smoking area technically compliant with the “Open Area 
Calculator” (OAC) as accessed by a Smokefree Officer 

28 48 63 

Technically compliant with the OAC (n=48) but “yes” to any one 
of [A] to [E] 

34 14 29% (14/48) 
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These observations suggest that since the introduction of the SFEA in 2004, many 
licensed premises have effectively moved smoking from outdoor areas to a point 
where smoking regularly occurs “inside” of the venue or in highly enclosed “outdoor” 
settings. In addition, for at least 15% of venues, because of the likelihood that smoke 
can drift in from smoking areas, the point of the SFEA (to protect people from 
secondhand smoke) is being negated. This is also true for bar workers, some of whom 
are being exposed to a proven carcinogen (secondhand smoke) as a result of working 
in smoking areas. While this survey was only in the Wellington CBD, observations by 
the authors in other towns and cities in New Zealand, suggest that the results are 
likely to be fairly typical for the country. 

The denormalisation of smoking is likely to be undermined if our hospitality and 
entertainment environments allow smoking to become acceptable. The 
denormalisation of smoking behaviour is less likely to occur if bars openly encourage 
patrons to frequent smoking areas that are sheltered, comfortable and inviting. At the 
moment it would appear to be quite normal and acceptable to smoke in an “indoor” 
area of a Wellington bar. Smokers could therefore see their smoking behaviour as 
socially acceptable in these environments.8 

The aims of the 2003 changes to the SFEA reflected a desire to completely remove 
the hazard of secondhand smoke from workplace employees in licensed premises, to 
denormalise smoking as a social activity and to help reduce relapses for smokers who 
had quit. These aims can only be achieved if smoking is obviously framed as “not a 
normal activity” in all workplaces, including bars, cafés and restaurants. The benefit 
of a complete smoking ban in these venues appears to be being seriously eroded with 
current practices.  

To honour the intent of the 2003 SFE Act, it appears that we need to go beyond the 
use the OAC, or other similar tools, and instead adopt legislation that makes all areas 
inside or near buildings used by the public smokefree.  

We could follow the lead of other jurisdictions (e.g. Washington State, USA) and 
prohibit smoking from anywhere near the entrances or windows of public buildings or 
workplaces (i.e. 25 feet in that State).9 Given this picture, a timely review of New 
Zealand’s SFEA appears to be in order, to fully align it with the Government’s goal of 
a smokefree nation by 2025. 
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An apparent drop in synthetic cannabinoid presentations  

Throughout the last 2 years, numerous voices have raised alarms about the hazards of 
synthetic cannabinoid use and increasing and dangerous presentations both to 
Emergency Departments and to Mental Health Emergency services.1  

Locally, as well as auditing the effect on inpatient admissions,2 the Emergency 
Psychiatric Service began recording numbers of presentations that primarily involved 
synthetic cannabinoid intoxication, use or withdrawal. At the start of April, a column 
was added to the day-to-day attendance ledger for staff to record if synthetic 
cannabinoid use was a significant factor in the presentation. 

Detailed analysis is underway, but the initial results are that from early April to the 
end of October, 79 out of 1702 attendances appeared to involve synthetic 
cannabinoids. Significantly, 56 of these attendances occurred from April to June, 
compared to 23 from July to September, possibly demonstrating a change in use over 
this period. The overall presentation numbers were similar, 856 in the first 3 months 
and 846 in the last 3 months. 

 

Evan Mason 
Clinical Lecturer 
Department of Psychological Medicine, School of Medical Sciences 
University of Otago, Dunedin, New Zealand 
evan.mason@southerndhb.govt.nz  

 

References:  

1. Schep LJ, Slaughter RJ, Temple WA, et al. Synthetic cannabinoid use in New Zealand: a 
recent rebound. N Z Med J. 2012 Oct 26;125(1364):114–6.  

2. Glue P, Al-Shaqsi S, Hancock D, et al. Hospitalisation associated with use of the synthetic 
cannabinoid K2. N Z Med J. 2013 Jun 28;126(1377):18–23. 

 

 



THE NEW ZEALAND  
MEDICAL JOURNAL  

Journal of the New Zealand Medical Association 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 192 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5958/ ©NZMA 

  

 

Best practice rosters—are mandatory split nights rosters 

really the answer?  

Recent discussions between parties negotiating the collective employment agreement 
for Resident Doctors in New Zealand have focused on the maximum number of 
consecutive nights.1 Proponents of a limitation on consecutive nights have generated a 
volume of low-quality evidence in support of their viewpoint. There has hitherto been 
a lack of incentive to generate evidence supporting the status quo.  

Some advocates have suggested that more than two (or was that three3? Or four4?) 
consecutive night shifts result in a critical level of fatigue-related risk. These 
arguments have been used to support mandatory roster change with shorter and more 
frequent periods of night shift. 

However, a review commissioned by the New Zealand Resident Doctors Association 
found that no firm conclusions can be made on the best working patterns to improve 
patient or junior doctor health and wellbeing, performance, training or work/life 
balance.5 Indeed there is a lack of evidence which directly compares the supposedly 
problematic seven nights (one block of seven nights per roster cycle) rosters with the 
proposed solution of split nights (e.g. two blocks of three and four nights per roster 
cycle) rosters.  

A qualitative survey of junior doctors in the UK found that there were mixed opinions 
regarding split nights rosters.6 Many doctors feel that more frequent spells of nights 
are disruptive and result in; more time away from daytime work; reduced training and 
supervision; alienation from team structures and an impaired work/life balance.  

These negatives present their own patient safety challenges. For some doctors a 
mandatory split nights roster may do more harm than good. In short there is no 
evidence to suggest one type of roster is necessarily better than another.  

It is clear that there is no magic bullet for rosters covering 24/7 services. A one size 
fits all solution is inappropriate and what is good for doctors in one speciality in one 
hospital may be quite different in another where work patterns are dissimilar.  

We contend that what constitutes best roster practice depends on context and is best 
decided at a local level in consultation with the Resident Doctors who actually do the 
night work. This is what Resident Medical Officers in New Zealand want and we call 
on policy makers to recognise this. 
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Bariatric surgery 

Bariatric surgery will only ever be a partial response to the obesity epidemic but as 
the article by Lam et al shows is of significant benefit to those having the surgery.  

The obesity epidemic disproportionately affects Pacific (62%) and Māori (44%) 
compared to European/other (26%) people.1 Given that all those who might benefit 
from such surgery cannot be operated on it is important that any selection process for 
operations within the public sector attempts to achieve some sort of fairness.  

Lam et al reported that 17.5% of their patients were Māori or Pacific which is 
equivalent to the ethnic mix of the Waitemata District Health Board district.2,3 
However given that Maori and Pacific peoples rates of obesity are around twice that 
of European to be fair the rate of bariatric surgery for these groups should be twice 
that for European/Other peoples, not, as in this cohort, the same rate.  

By not selecting patients in a way that attempts to mirror the burden of the obesity 
epidemic, health outcome disparities for the effects of obesity in the Waitemata DHB 
have been increased. 
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In Lighter Vein 

Published in NZMJ 1912 

"There's a pyschient wyting!" The scene is laid somewhere between the North Cape 
and Stewart Island. It is the handmaid's voice. No cringing servitor is she, but 
independent, self-respectful. To the waiting room the doctor speeds and is ordered to 
go at once to Mr. Jones' "residence."  

Now Mr. Jones is a man much respected in the community, a J.P., a member of local 
bodies, and a likely candidate at the next general election—in the popular interest. 
The doctor uses his stethoscope and says "how unfortunate, I am sorry to say that you 
have a severe attack of pleurisy" and, inwardly, he thinks that in the absence of any 
friction sounds, it is obviously diaphragmatic.  

Citrate of potash and spirits of nitrous ether, the A.B.C. liniment, and with great care, 
Mr. Jones will make a good recovery. In a day or two some vesicles appear in fiery 
lines upon the sufferer's chest, silent witnesses to Jones that the clever doctor has 
brought the inflammation to the surface. In two weeks time the patient is 
convalescent, and in another two weeks he is restored to his public duties and his 
private business  

Jones, good soul, paid his bill; there was no discount; and moreover, has never ceased 
to praise his clever doctor who is equally successful in all, or rather nearly all his 
cases. Jones has never heard of shingles, although his late mother, who drank strong 
waters very freely, had it once or twice in conjunction with a chronic liver complaint.  

It is not ethically correct to publish the doctor's name, but his photograph may be seen 
in Mrs. Jones' drawing-room every first and third Wednesday. 
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Introduction Symptomatic change in bowel habit following distal colorectal 
resection is termed anterior resection syndrome (ARS) and may be related to 
abnormal motility resulting from failure of the myenteric plexus to re-establish across 
new anastomoses. A key facet of normal motility is the colonic meal response.  

Aims First, to establish whether patients with no symptoms of ARS have a normal 
colonic meal response; second, to determine whether coordinated pressure wave 
propagation occurs across colorectal anastomoses in these patients.  

Methods A fibre-optic manometry catheter was endoscopically placed within the 
distal colorectum of 15 patients (6 males; median age 68y/o) noting the point at which 
it crossed the anastomosis. A 2-hour baseline period of manometry recording was 
followed by administration of a 700 kCal meal and a further 2 hours of recording. 
Data were examined for the presence of retrograde and antegrade propagating 
sequences (PS). This was compared with data previously acquired from 11 healthy 
controls (3 males; median age 53y/o) using an identical technique. 

Results Catheter displacement occurred in 3 patients. An increase in postprandial PS 
activity was observed in patients (p<0.001); this meal response did not differ from 
controls for retrograde (p=0.324) or antegrade PS (p=0.716). Retrograde and 
antegrade PS travelled across colorectal anastomoses in 11/12 and 8/12 patients 
respectively.  

Conclusion Patients without ARS demonstrated a colonic meal response which did 
not differ from healthy controls. Pressure waves traversed the site of anastomosis in 
coordination. This provides functional evidence for anastomotic nerve regeneration 
and restoration of normal motility following distal colorectal resection.  
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Bitter taste receptors within the gastrointestinal tract 

Walker EG
1, Walmsley RS2,3, McGill A-T4,6, Poppitt SD4,5 and Ingram JR1 

1The New Zealand Institute for Plant & Food Research, Auckland, NZ.  

2Gastroenterology Waitemata District Health Board, Auckland, NZ. 

3Faculty of Medicine, 4Human Nutrition Unit, 5School of Biological Sciences, 6School 
of Population Health, The University of Auckland, Auckland, NZ. 

Introduction In humans, bitter perception is associated with toxicity and is detected 
25 different bitter taste receptors (TAS2R). These receptors have been identified in an 
increasing range of cell-types and tissues including enteroendocrine cells of the 
gastrointestinal (GI) tract mucosa. Activation of these receptors in enteroendocrine 
cells causes the release of gut peptide hormones involved in the regulation of GI 
function and appetite e.g. Cholecystokinin (CCK). Little is known about the 
distribution of these receptors within the GI tract. 

Method 300 mucosal biopsies (3mm) from the stomach (fundus, body and antrum), 
duodenum (D2), duodenum (D4) or proximal jejunum, terminal ileum, colon 
(ascending, transverse and sigmoid) and rectum were collected from healthy 
volunteers undergoing routine gastroscopy or colonoscopy. Semi quantitative 
expression of mRNA for specific TAS2Rs was determined using reverse transcriptase 
polymerase chain reaction (RT-PCR) in collected samples prior to a planned 
quantitative PCR study currently underway. Human mRNA libraries of whole 
stomach, small intestine and colon were also analysed using RT-PCR. 

Results Preliminary data shows that TAS2Rs are present in the stomach, small 
intestine and colon and may exhibit regional variations in relative expression levels 
depending on the specific receptor type examined. 

Conclusion Our preliminary data would suggest that bitter sensing can occur 
throughout the GI tract with the potential for regional variation in what type of bitter 
compounds can be detected. Our aim is to map this regional variation to better 
understand the GI tract chemosensory system and its relationship to GI function and 
the gut-brain axis. 

 

Spontaneous maturation of organoids grown from isolated human 

colonic biopsies 

Rodrigues Ely1, Slobbe Lynn1, Schultz Michael
2,3, Butt Grant1 

1Department of Physiology, University of Otago, Dunedin, 2Department of Medicine, 
Dunedin School of Medicine, University of Otago and 3Gastroenterology Unit, 
Dunedin Hospital, Southern District Health Board, Dunedin 

Background Until recently, studies of intestinal epithelial function have employed 
immortal cell lines. The intestinal epithelium is complex, consisting of distinct cell 
types, derived from stem cells in the base of the crypts. Recently, the stem cell niche 



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 198 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5954/ ©NZMA 

  

 

has been defined and utilised to grow primary intestinal epithelial cultures. We have 
used that technique to grow primary cultures of human colonic epithelium.  

Methods Crypts isolated from endoscopic biopsies of the colonic mucosa were 
transferred to Matrigel and incubated in growth media. Gene expression was 
determined by qPCR and organoid structure by confocal microscopy and histology.  

Results Within 24h cells in the upper 60% of the crypts underwent apoptosis, while 
the lower 40% of the crypt formed a circular organoid. Passaging by mechanical 
dissociation removed dead cells and resulted in the growth of thin, spherical 
organoids. Culture for 15 days led to larger, thick-walled spherical or budding 
organoids, accompanied by the development of a columnar epithelium and 
appearance of luminal mucus. Transcript expression at days 4 and 15 demonstrated 
changed expression of key genes associated with differentiation and maturation of the 
epithelium. In particular, there was increased expression of MUC2 transcript, which is 
associated with goblet cells and mucus secretion in the native colonic epithelium.  

Conclusion This technique allows us for the first time to grow, store frozen and 
regrow organoids resembling the colonic epithelium of individual patients, and to 
study different functional aspects of the epithelium in various disease groups, 
including IBD and SpA, based on the genetic background. 

Acknowledgement This project was supported by the GutHealthNetwork, a Research 
Theme of the University of Otago and a University of Otago Research Grant. 

 

Patient preferences for care in end stage liver disease 

Lampen-Smith A
1, Gerred S2, Ray-Chaudhuri D3, Orr D1, Gane E1, O’Callaghan A4 

1. New Zealand Liver Transplant Unit, Auckland City Hospital 

2. Department of Gastroenterology, Middlemore Hospital 

3. Department of Gastroenterology, Northshore Hospital 

4. Department of Palliative Care, Auckland City Hospital 

Introduction Mortality from end stage liver disease (ESLD) is higher than for many 
cancers, but little information is available regarding patient preferences for care 
towards end of life. The objective of this study was to explore patient understanding 
of prognosis and preferences for care in ESLD.  

Methods Patients with advanced Child-Pugh B or C cirrhosis, without hepatocellular 
carcinoma, were identified from clinical databases. Postal questionnaires were sent to 
eligible patients.  

Results Eighteen (37%) out of 49 questionnaires were returned. The average age of 
eligible patients was 60 (41-84) and the average MELD was 15 (8-27). Fourteen 
(78%) respondents felt informed about their medical condition, seven (39%) thought 
their health would be stable over 12 months, seven thought their health would 
improve, three (17%) anticipated a deterioration. Thirteen (72%) patients did not 
recall a conversation with their specialist regarding prognosis. Thirteen had not 
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discussed their end of life treatment preferences, should they lose capacity, with their 
specialist. 

In terms of information needs, seventeen (94%) patients would want to know if their 
condition was life-limiting. Seventeen considered it important to receive detailed 
health information, with 100% choosing to speak with their specialist regarding health 
care at the end of life. 16 (89%) considered it important that palliative care be offered 
to patients with ESLD. 

Conclusion Patients with ESLD may not be as aware of their prognosis as they would 
like to be. Overwhelmingly patients want detailed information and they want it from 
their specialist. More research needs to be done to determine whether we are meeting 
the needs of patients with ESLD. 

 

Osteoprotegerin: a pro-inflammatory role in IBD 

Nahidi L1, Leach ST1, Lemberg DA1,2, Day AS
1, 3  

1School of Women’s and Children’s Health, University of New South Wales, 
Randwick, Sydney, NSW, Australia; 2Department of Gastroenterology, Sydney 
Children’s Hospital, Randwick, Sydney, NSW, Australia;  

3Department of Paediatrics, University of Otago, Christchurch, Christchurch, New 
Zealand. 

Introduction Osteoprotegerin (OPG) is a member of the tumor necrosis factor (TNF) 
receptor super-family and is a cytokine receptor. OPG has been identified as an 
osteoclastogenesis inhibitory factor, but its role in the intestinal epithelial 
inflammatory response is not clear. The primary aim of the current study was to 
delineate the effects of OPG upon epithelial barrier function as well as epithelial 
responses with contrast to TNF-α. A further aim was to determine whether OPG is 
capable of activating the nuclear factor (NF)-κB signaling pathway. 

Methods Caco-2 and HT-29 cells were grown in vitro to confluence on permeable 
support membranes and then co-cultured with either TNF-α or OPG for 6 and 9 hours 
respectively. Following exposure to TNF-α or OPG, interleukin (IL)-8 protein and 
gene levels were measured. Ussing chamber, western blotting, quantitative PCR and 
immunofluorescence were employed to further elucidate the impact of OPG on 
intestinal barrier integrity and function. 

Results Similar to TNF-α, treatment of epithelial monolayers with OPG resulted in 
increased monolayer permeability (P<0.05), diminished tight junction function and 
integrity along with loss of tight junction proteins from cell membranes. This was 
accompanied by elevated IL-8 protein and gene expression (P<0.05). Western 
blotting also revealed that OPG, like TNF-α, induced NF-κB activation as indicated 
by Iκκ-α phosphorylation. 

Conclusion The current results indicate that OPG possesses pro-inflammatory 
properties as it induces gut barrier dysfunction and secretion of pro-inflammatory 
cytokines. Moreover, these results provide initial evidence that OPG is likely to exert 
its pro-inflammatory effects through NF-κB activation. 



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 200 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5954/ ©NZMA 

  

 

 

The Descriptive Epidemiology of Inflammatory Bowel Disease in 

Nelson, New Zealand 

Kemp G, Meffan P, Fry D, Krishnaprasad K, Heaphy B, Day AS, Gearry RB 

Departments of Medicine and Paediatrics, University of Otago, Christchurch, Nelson 
Hospital, Nelson, New Zealand 

Introduction There is limited descriptive population-based epidemiological research 
on Inflammatory Bowel Disease (IBD) in NZ. This study aimed to determine the 
descriptive epidemiology of IBD in Nelson, NZ. 

Methods All IBD patients were recruited prospectively between January 1, 2001 and 
January 1, 2013. Patient information was entered onto an IBD database. IBD 
prevalence (January 1, 2013), annual incidence rates for (2001-2012), and age at 
diagnosis were determined. Nelson City and Tasman Region areas were defined using 
the territorial local authorities.  

Results The IBD, Crohn’s disease (CD) and ulcerative colitis (UC) prevalence rates 
(per 100,000) in 2012 in Nelson were 451.6, 245.3 and 206.3, respectively. Age-
standardised prevalence (per 100,000) for IBD was 389.3 (standardised using the 
World Health Organisation standard population). The crude incidence rate for IBD 
(per 100,000) was 11.7 in 2001, compared with 18.9 in 2012. CD incidence (per 
100,000) increased exponentially from 4.7 in 2001 to 18.3 in 2010. UC incidence (per 
100,000) remained stable at 7.0 in 2001 and 5.26 in 2012. The peak age of diagnosis 
was 20 years for CD and 25 years for UC. The median ages of diagnosis for males 
and females were 30 and 31 for CD, and 37 and 39 for UC.  

Conclusion This is the first prospective longitudinal IBD epidemiology study in the 
southern hemisphere. IBD is at least as common in Nelson as in Canterbury, NZ. CD 
showed an exponential increase in incidence with peak rates being higher than 
Canterbury (2006) and comparable to that found in Geelong, Australia.  

 

A reduction in FODMAP intake correlates strongly with a reduction 

in IBS symptoms – The FIBS study 

Harvie R
1
, Chisholm A1, Schultz M2 

1. Department of Human Nutrition, University of Otago 

2. Department of Medicine, University of Otago 

Background IBS affects 7-10% of the population. There is evidence that a diet low in 
fermentable oligo-, di-, monosaccharides and polyols (FODMAP) is beneficial. This 
RCT studied the effect of low FODMAPs on symptoms and Quality of Life (QoL). 

Methods Participants with IBS (Rome III) were randomised into a low FODMAP 
(FODMAP) or a waiting list control group (control). They completed the IBS SS (IBS 
symptom severity scoring system, 0-500 increasing with severity), IBS QoL 
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questionnaire (0-100 increasing with improved QoL) and a FODMAP specific food 
frequency questionnaire at baseline, three and six months. 

Results Both groups (FODMAP, n=23 and control, n=27) were similar at baseline. At 
3 months there was a significant reduction in IBS SS in the FODMAP vs control 
group (275.6±63.6 to 128.8±82.5 vs 246.8±71.1 to 203.6±70.1; p<0.0002) correlating 
strongly with the reduction of FODMAPs consumed (p=0.02). The QoL improved 
significantly in the FODMAP (68.5±18.0 to 83±13.4) vs control group (72.9±12.8 to 
73.3±14.4; p<0.0001) and there was a reduction in the FODMAP vs control group in 
the frequency (5.6 days to 2.2 out of 10 vs 3.8 to 3.6 days out of 10; p<0.0001) and 
severity of pain (44.6±16.9 to 22.3±20.4 vs 40.1±20.4 to 31.8 ±23.7; NS) at 3 months. 
The reduction in IBS SS and improvement in IBS QoL was sustained at 6 months in 
the FODMAP group. 

Conclusion This study showed a reduction in dietary FODMAPs correlates with 
symptom improvement and improved quality of life in participants with IBS while 
being nutritionally adequate.  

Acknowledgement This study was supported by Dieticians NZ, Southern District 
Health Board and the GutHealthNetwork, a Research Theme of the University of 
Otago 

 

Malnutrition Screening in Hospitalised Patients; Laboratory test 

(Prealbumin) versus Routine Clinical Assessment . 

Eccles T*, Pountney A**, Stonehouse W*, Hardy G*, Walmsley RS# 

*IFNHH, Massey University, Auckland 
**Medical Laboratory, Waitemata DHB 
#Department of Gastroenterology, North Shore Hospital, Waitemata DHB. 

Background Disease-related malnutrition (DRM) occurs in 30% of Australian and 
New Zealand Hospitals. Nutritional support for those at risk of DRM improves 
clinical outcomes and shortens hospital stay. In Waitemata DHB nutrition assessment 
utilises the Malnutrition Universal Screening Tool (MUST) but in 2009 only 8% of 
patients at North Shore Hospital (NSH) were screened with MUST. Universal 
screening at hospital admission with Prealbumin (PAB) has been proposed as a more 
effective method of identifying patients at risk of DRM. 

Aim To evaluate whether universal PAB screening increases patient referral to 
dietitians for comprehensive DRM assessment. 

Methods Population: consecutive patients admitted to two surgical, one orthopaedic 
and two medical acute wards. 

End point patients referred to dietitian for DRM assessment. 
Phase I: routine clinical care, with MUST screening  
Phase II: routine clinical care + access to PAB result within 32 hours of admission. 
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Results 

In phase II 27% patients tested had low PAB indicating DRM risk. 30% of referrals to 
dietitian had low PAB. Only 46% of referrals had MUST screening. 

 

 No. of days Admissions subject to 

screening method 

Referrals to 

dietitians 

Phase I 25 970 (50.4% male) 77 (7.9%) 

Phase II 22 564 (51% male) 43 (7.6%) No 
sig. diff. 

 

Conclusion 

• DRM risk is poorly recognized by clinicians. 

• PAB screening did not improve recognition. 

• The NSH population at DRM risk is similar to the published literature. 

• Universal PAB screening might result in improved rates of DRM detection if 
abnormal levels automatically triggered dietitian assessment. [245] 

 

mir-1247 is Down-Regulated in CpG island Methylator Phenotype 

Colorectal Cancers 

Liang JJ
1; Bissett I2; Ting A1; Jarrar A1; DeJulius K1; Church J1; Kalady M1 

1Department of Colorectal Surgery, Digestive Disease Institute, Cancer Biology, 
Lerner's Institute, Cleveland Clinic, Cleveland, OH, United States. 2Department of 
Colorectal Surgery, University of Auckland, Auckland, New Zealand. 

Aim microRNAs (miRNAs) are post-transcriptional regulators that can function as 
tumor suppressor genes. Down-regulation of known tumor suppressor genes in human 
cancers is closely linked to CpG island hypermethylation (CIMP+) and is now 
recognized as an important mechanism in the role of carcinogenesis. Mir-1247 was 
differentially hypermethylated in CIMP+ group in a previously performed global 
miRNAs methylation study. Here, we explore the possible role of mir-1247 as a 

tumor suppressive miRNA in colorectal cancers.         

Methods RNA was isolated from 20 CIMP+ and 20 CIMP- fresh frozen tissues and 2 
CIMP+ and 2 CIMP- cell lines. Expression of mir-1247 was evaluated by real time 
quantitative-PCR. Cell lines were treated with 5-aza-2'-deoxycytidine for 3 days and 
post treatment methylation status and mir1247 expression were determined by 
Methylation Specific PCR (MSP) and qPCR, respectively. Cells were transiently 
transfected with mir1247 for 48hours and cell growth, rate of apoptosis and migration 
were compared to controls. 

Results A lower level of mir-1247 expression was noted in CIMP+ group when 
compared to CIMP- group (p<0.05). Similar results were seen in the representative 
cell lines (p<0.05). De-methylation treatment of AZA confirmed by MSP 
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demonstrated an increase in mir1247 expression at 96 hour for CIMP+ cell lines. 
Furthermore, functionally miR1247 transfected cell had increased apoptosis and 
decreased cell growth and migratory effect in when compared to mock transfected cell 
lines.  

Conclusions Methylation suppresses the expression of miR-1247 which offers a 
potential explanation for the development of methylator phenotype colorectal cancers 
by acting as tumor suppressor.  

 

T cell distribution in gastrointestinal inflammatory disorders  

Dunn E
1, Taylor E1, Stebbings S2, Schultz M2, Butt G3, Kemp R1.  

1Department of Microbiology and Immunology, Otago School of Medical Sciences, 
2Dunedin School of Medicine, 3Department of Physiology, Otago School of Medical 
Sciences, University of Otago, Dunedin. 

Background/Aims Inflammatory Bowel Disease (IBD) and Spondyloarthropathy 
(SpA) have epidemiological, symptomatic and genetic overlap. Many people with 
IBD develop SpA and vice versa. This genetic and symptomatic crossover suggests a 
role for the immune system in linking these diseases. Our aim was to analyse 
intestinal T cell distribution and investigate the pathophysiological crossover of 
intestinal inflammation between people with IBD and SpA. 

Methods Intestinal tissue biopsies were collected from healthy or diseased people 
from intestinal locations, dissociated, incubated with specific antibodies and analysed 
using flow cytometry. 

Results Analysis of six intestinal regions of healthy individuals revealed increased T 
cell frequency in the terminal ileum (TI) compared to the colon (24.9 ± 3.4% and 9.2 
± 2.1%, respectively, mean ± SEM, n=5, P<0.001, One-way-ANOVA with Tukey’s 
posthoc test). Further analysis of TI tissue from people with IBD revealed increased 
inflammatory (IL-17+) (IBD, 1.1 ± 0.4%; control, 0.23 ± 0.04%, n=3, P<0.05, 
unpaired Student’s t-test) and CD8+ regulatory (FoxP3+CD25Hi) T cells (IBD, 0.95 ± 
0.20%; control, 0.16 ± 0.06%, n=3, P<0.01).  

Conclusions These methods are effective for T cell characterisation within healthy 
and inflamed intestinal tissue. Increased T cells were present in the healthy TI 
compared to the colon, which is the most common site of IBD and SpA inflammatory 
lesions. Inflammatory and regulatory T cells were increased in inflamed tissue 
compared to healthy, suggesting a role for immune dysregulation in disease 
progression. Further study will analyse SpA patients to complete study of the 
pathophysiological crossover between IBD and SpA.  

 



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 204 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5954/ ©NZMA 

  

 

Use of Fibroscan in the assessment of chronic hepatitis B infection 
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1, Moyes CD2, Moyes S3, Cunningham C4, Purcell H2, Hornell J2, Gane EJ1 

1NZ Liver Transplant Unit, Auckland City Hospital, Auckland, New Zealand 
2The Hepatitis Foundation of New Zealand, Whakatane, New Zealand 
3Department of General Practice and Primary Health Care, School of Population 
Health, University of Auckland, Auckland, New Zealand 
4Research Centre for Maori Health and Development, Massey University, Wellington, 
New Zealand 

Background Fibroscan technology has been widely available since 2009 and allows 
non-invasive staging of liver fibrosis. It is validated in Caucasian and Asian 
populations but not yet in Pacific Island populations. 

Aim To describe the use of Fibroscan in an unselected cohort of chronic hepatitis 
B(CHB) patients identified in the 1984 Kawerau study in New Zealand. 

Methods In 1984,a community seroprevalence study in Kawerau identified 572 
chronic HBV carriers. Surviving carriers are followed up in 2012(28 years later) with 
blood tests and Fibroscan (portable scan with M-probe). Anthropometric 
measurements were performed on the day of Fibroscan. Unreliable Fibroscan was 
defined as <10 valid readings, IQR>30% of median or success rate<60%. Liver 
stiffness measurement(LSM) failure was defined as no valid readings obtained.  

Results As of 2012, 63/572(11%) have died. 343/509 surviving individuals have had 
Fibroscan(67%). Median age was 44 years. 60% were males. 79% were Maori,21% 
European. Median BMI was 30.4kg/m2(range 18.1-56.5). 39/343(11%) had LSM 
failure. A further 39(11%) had unreliable LSM readings. Patients with unsuccessful 
scans had higher BMI: median 37kg/m2 vs 29,(p<0.0001), and higher waist 
circumference:107.5cm vs 94cm(p<0.0001). A reliable LSM reading was achieved in 
70% of patients who had a repeat Fibroscan with XL probe. LSM readings were 
observed to increase with BMI:7% with BMI<30 have LSM>8kPa vs 34% with 
BMI>30,(p<0.0001). 

Conclusions In an unselected cohort with CHB in NZ, Fibroscan was unsuccessful in 
22% using the M-probe. Using the XL probe improved overall reliable LSM to 94%. 
Obesity was a predictor of unsuccessful Fibroscans and resulted in over-estimation of 
liver fibrosis. 

 

Retrospective comparison of Radiofrequency and Microwave 

ablation for Hepatocellular Carcinoma 

Cederwall C, Gane E, Bartlett A, Maddon M, McCall J, Holden A 

New Zealand Liver Transplant Unit, Auckland City Hospital, New Zealand 

Background Radiofrequency thermal ablation is an effective treatment for 
small(<3cm) hepatocellular carcinoma (HCC) in patients with compensated liver 
disease not amenable to resection or transplantation. Microwave ablation (MWA) is 
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felt to have advantages over RFA, including higher intra-tumoural temperatures, 
larger ablation fields, with less heat sink effect and shortened ablation times.  

Methods In 2011, our Hepatoma Service introduced MWA as the preferred localized 
ablative therapy for HCC via percutaneous, laparoscopic and open surgical approach. 
This retrospective audit compared baseline characteristics, technical aspects and 
complications for patients treated with MWA or RFA between May 2009 and 
December 2012. Radiological response, tumour recurrence, and survival were also 
evaluated.  

Results 61 compensated cirrhotic patients, with median MELD of 7, underwent 
ablation MWA(n=35) or RFA(n=26). Common aetiologies were HCV(57%:35%), 
HBV(23%:54%) and alcohol(11%:8%). Procedures were performed percutaneously 
(n=28:17), laparoscopically (n=4:8), and at laparotomy(n=3:1 ). Median tumour size 
was 2.5cm(MWA), and 2.1 cm(RFA) (p=0. 06). Median ablation time was 4 
minutes(MWA) versus 19 minutes(RFA). No major complications were seen in the 
RFA group. In the MWA group, one patient decompensated, two developed 
pneumothorax, and two developed portal vein thrombosis on follow-up imaging. 

At 6-month follow-up 14/25(55%) of RFA patients were ‘disease-free’ compared to 
15/23(65%) MWA (p=0.52). 11/25(44%) of RFA patients were ‘alive-with-disease’ 
compared to 6/23(26%) MWA. Two MWA patients were ‘dead-with-disease’ at 6 
months 

Conclusions Early analysis of our experience suggests RFA and MWA are both 
effective. However, MWA increases ablation zone, reduces procedure duration and 
local recurrence, but possibly has higher rates of local complications.  

 

Tenofovir use in chronic hepatitis B infection women during 

pregnancy: Auckland Experience 

Huang J
1, Gane E1, Upton A2, Wilkinson L3, Parry E3  

1New Zealand Liver Transplant Unit 
2Labtests Auckland 
3Auckland District Health Board Women’s Health 

Introduction Tenofovir (TDF) is funded (i) from early pregnancy to treat active 
chronic hepatitis B (CHB) (HBV DNA > 4 Log IU/mL and ALT > ULN), and (ii) in 
third trimester to prevent vertical transmission in immunotolerant CHB (HBV DNA > 
7 log IU/mL and persistently normal ALT).  

Method Retrospective audit reporting experience of tenofovir use during pregnancy 
and post-partum follow-up of mothers and babies.  

Results 66 women received TDF during pregnancy, median age 30 years. 38 were 
Asian; 24 Pacific Islanders and 4 were Maori.  

(i) TDF was started during first trimester (median 10 weeks) in 17 women with active 
CHB, of whom 12 were switched from entecavir or lamivudine (median viral load 
<1.2 log IU/mL) and 5 were started de novo for pregnancy-related hepatitis flare 
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(median 7.5 log). 5 were HBeAg-positive, of whom one achieved seroconversion. All 
women were switched to entecavir after breastfeeding. 

(ii) TDF was started during third trimester (median 32 weeks) in 49 women to prevent 
vertical transmission. All were HBeAg-positive with baseline HBV DNA >7 log 
IU/mL which dropped to median 4.5 log at delivery. TDF was discontinued 8 weeks 
post-partum. 2 patients developed post-partum ALT flare (>3 xULN). Follow-up 
HBV serology in 15 babies confirmed protective hepatitis B immunity. 

Conclusion TDF is safe and effective therapy for both active CHB and for prevention 
of vertical transmission of HBV. When TDF is administered to prevent vertical 
transmission, postpartum follow-up should include close monitoring of mothers for 
post-TDF flares and testing of neonates to confirm immunity. 

 

15 Years of Liver Transplant Assessments for Chronic Liver Disease: 

A Single Centre Experience 

Lim MH, Gane EJ, Orr DW. New Zealand Liver Transplant Unit, Auckland Hospital. 

Background Liver transplant (LT) remains the best treatment for decompensated 
liver disease and hepatocellular carcinoma (HCC). Due to organ shortage, LT 
assessment is vital to provide the best utility for the available organs. 

Aims and Methods Patients with chronic liver disease assessed for LT were 
retrospectively evaluated with respect to their outcome and predictors of survival. 
Subgroup analysis was performed to analyse changes in LT assessment over three 5-
year intervals.  

Results Six hundred and twenty six patients with a median age of 54 years (range 16-
71), underwent LT assessment from December 1997 to December 2012. The etiology 
of liver disease was HCV in 206 (32.9%), HBV in 132 (21.1%), ALD in 72 (11.5%), 
NASH in 46 (7.3%) and ‘Other diagnosis’ in 170 (27.2%) patients. Four hundred and 
eleven (65.7%) were assessed for decompensated liver disease and 215 (34.3%) for 
hepatocellular carcinoma (HCC). 309 (67.5%) patients were listed for LT at their 
initial assessment. Overall survival was significantly better for patients listed 
compared with those not listed (75.0% vs 45.0%, p<0.0001, OR 3.27). 

Subgroup analysis of patients without HCC, show patients with HBV have a 
significantly better survival than ALD and NASH (79.5% vs 51.8% vs 53.7 
respectively, p<0.001). Patients with NASH were more likely to be diagnosed with 
coronary artery disease (22% vs 2.3% HBV, p<0.001), and patients with ALD were 
less likely to be listed due to psychosocial contraindications.  

Indication for LT over different eras shows that the incidence of NASH and HCC 
assessments has doubled. In contrast patients assessed for decompensated HBV have 
significantly decreased.  

Conclusions Patients with chronic HBV assessed for LT have the best survival with 
ALD and NASH the worst outcomes on an intention to treat basis. NASH and HCC 
are becoming an increasingly more prevalent indication for LT assessment.  
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The prevalence of abnormal liver enzymes in New Zealand: findings 

from the 2008/09 Adult Nutrition Survey 

Coppell KJ,
1 Miller J,1,2 Schultz M,3 Gray A,4 Mann JM,1,2 Parnell W2 

1 Edgar National Centre for Diabetes and Obesity Research, Department of Medicine, 
University of Otago, Dunedin. 

2 Department of Human Nutrition, University of Otago, Dunedin. 

3 Department of Medicine, University of Otago, Dunedin.  

4 Department of Preventive and Social Medicine, University of Otago, Dunedin.  

Aim To describe the prevalence of liver damage, as defined by abnormal liver 
enzymes, among the New Zealand adult population, and high risk subgroups using 
data from the 2008/09 Adult Nutrition Survey (2008/09 ANS). 

Methods The 2008/09 NZANS was a nationally representative, cross-sectional survey 
of 4,721 New Zealanders aged 15 years and above. A non-fasting blood sample was 
obtained from 3,348 non-pregnant participants. Liver function (ALT, AST, GGT) was 
measured using 3,035 remaining blood samples. ALT elevation and GGT elevation 
were used to estimate liver (hepatocyte) damage. Elevated levels were defined as 
ALT >29 IU/L and GGT >71 U/L for men, and ALT >22 IU/L and GGT >42 U/L for 
women. Data were weighted, and means and proportions calculated. 

Results The prevalence of elevated ALT was 13.1% (95% CI: 11.3, 15.2), and the 
prevalence of elevated GGT was 7.8% (95% CI: 6.6, 9.2). The prevalence of elevated 
ALT rates was 16.9% (95% CI: 14.0, 20.3) among men and 9.7% (95% CI: 7.9, 11.8) 
among women. High rates of elevated ALT were observed among Māori (18.0%) and 
Pacific (18.6%) compared with New Zealand European/Others (12.2%). Similarly, 
high rates of elevated GGT were observed among Māori (13.2%) and Pacific (17.1%) 
compared with New Zealand European/Others (6.6%). Elevated ALT and elevated 
GGT rates were higher among obese individuals, 22.0% and 13.1%, respectively, than 
those for normal weight individuals, 6.2% and 3.8%, respectively.  

Conclusion The prevalence of abnormal liver enzymes is high in the New Zealand 
population, particularly among Māori, Pacific and obese individuals. 

 

Biliary dilatation induced by different opiate drugs – a case series 

Smyth D, Stace N, Capital and Coast District Health Board 

Introduction Biliary dilatation has previously been associated with chronic 
methadone use as well as recreational opium use, presumably because of the tonic 
effects of opiates on the sphincter of Oddi. Discussion with colleagues around New 
Zealand revealed that this association is not widely appreciated. There is no literature 
on whether biliary dilatation is also related to the chronic use of other opiate drugs, 
such as morphine and oxycodone.  
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Methods Over several years we accumulated, investigated and followed a small series 
of patients with biliary dilatation associated with chronic opiate use. Subjects were 
identified from gastroenterology outpatient clinics. They were found to have biliary 
dilatation on ultrasound, for which no reason was apparent. Other investigations were 
completed.  

Results Six subjects with biliary dilatation associated with chronic opiate use were 
identified. Four were associated with methadone, 1 with morphine, and 1 with 
oxycodone. All subjects were asymptomatic and had normal alkaline phosphatase and 
bilirubin levels. In 4 subjects, there was both intrahepatic and extrahepatic duct 
dilatation. In 5 subjects, either further investigations found no other cause for biliary 
dilatation, or serial ultrasounds were unchanged over several years, confirming the 
benign nature of the condition.  

Conclusion The association of methadone, morphine and oxycodone with biliary 
dilatation suggests a probable opiate class effect. This is probably due to the tonic 
effect of opiates on the sphincter of Oddi. A larger series is needed to confirm the 
association. Of note all patients had a normal bilirubin and alkaline phosphatase, and 
no patients had abdominal pain. 
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Are e-cigarettes the answer to the problem? 

Results of a trial published in The Lancet on Sept 7 showed that e-cigarettes might be 
as effective as patches to help with smoking cessation at 6 months. Good news—but 
there may be a downside.  

In the United States e-cigarette usage in school children is increasing apace. It is 
reported that 20% of children who use e-cigarettes have never smoked conventional 
cigarettes. This is alarming for several reasons. Long-term safety has not been 
established. Secondly e-cigarette smoking is very likely to be addictive. Furthermore, 
using e-cigarettes may encourage users to smoke tobacco. 

As a result of safety fears, the EU and UK are planning to regulate e-cigarettes as they 
would a medicine. This move also produces problems. Over-regulation could 
marginalise e-cigarettes in favour of conventional cigarettes. Deficient regulation may 
result in the expansion of the e-cigarette market. The tobacco companies who have a 
substantial stake in e-cigarettes would welcome this as it would potentially 
renormalise smoking habits.  

Lancet 2013;382:914. 

 

Long-term cognitive impairment after critical illness 

Survivors of critical illness frequently have a prolonged and poorly understood form 
of cognitive dysfunction. This prospective study involved 821 adult patients admitted 
to a medical or surgical intensive care unit (ICU) with respiratory failure, cardiogenic 
shock, or septic shock in two hospitals in the United States. 

Six of the patients had cognitive impairment at baseline. Delirium developed in 74% 
during their hospital stay. At 3 months, 40% of the patients had global cognition 
scores that were 1.5 SD below the population means (similar to scores for patients 
with moderate traumatic brain injury), and 26% had scores 2 SD below the population 
means (similar to scores for patients with mild Alzheimer’s disease). 

The findings persisted when the patients were evaluated at 12 months. A longer 
duration of delirium was independently associated with worse global cognition at 3 
and 12 months. There was no consistent association between the use of sedative or 
analgesic medications with the cognitive impairment. 

N Engl J Med 2013;369:1306–16. 

 

Intravenous iron therapy for treatment of anaemia 

Intravenous iron therapy has two possible advantages. It may be helpful in avoiding 
the gastro-intestinal adverse effects of oral iron therapy. It will also reduce the need 
for blood transfusion. The safety and efficacy of intravenous iron are examined in this 
meta-analysis.  



 

 
NZMJ 13 December 2013, Vol 126 No 1387; ISSN 1175 8716 Page 210 of 213 
URL: http://journal.nzma.org.nz/journal/126-1387/5955/ ©NZMA 

  

 

Seventy-five studies involving more than 10,000 participants were reviewed. The 
most common intravenous iron preparations used in the included studies were iron 
sucrose, iron gluconate, and ferric carboxymaltose. Intravenous iron was associated 
with a significant increase in mean haemoglobin concentration (6.5 g/L) compared 
with oral iron or no supplement. There was a significant reduction in the need for 
blood transfusion (risk ratio 0.7). However it was associated with a significant 
increase of infection (risk ration 1.3).  

An editorial notes that “it is surprising that only 27 of the included 75 trials reported 
on infection risk as an outcome. Future trials should include a standard and rigorous 
assessment for infection.” 

BMJ 2013;347:f4822 & 5378. 
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Medical Benevolent Fund  

NZMA Members, and families of deceased Members, may apply for aid when in 
situations of financial hardship or distress. 

Applications should be directed through the NZMA: 

Central Office 
P O Box 156 
Wellington 

Tel: 0800 656161 
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National Heart Foundation Senior Fellowship 

View this notice at http://journal.nzma.org.nz/journal/126-1387/5935/content.pdf  

 

((Libraries, print out the above PDF and replace this page)) 
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National Heart Foundation 2014 Grant Applications 

View this notice at http://journal.nzma.org.nz/journal/126-1387/5936/content.pdf  
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