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It fits in the palm of your hand
Gerald Moss

Though somewhat eclipsed by growth in the cellphone market, there has been a
significant increase in the uptake of ‘palm organiser’ technology.1 The actual devices
are now known as personal digital assistants (PDAs) or hand-held computers, and
come in a bewildering array of styles offering many facilities and accepting a host of
accessories. Cellphones with organiser features (Smartphones)  have popular appeal,
but PDAs with wireless connectivity will be of more interest to clinicians. There are
many sources of information about PDAs on the Internet, including some excellent
commercial sites providing, for example, an overview of the handheld device market
and a learning centre with tutorials.2

The variety of available devices is nothing compared to the available software for
PDAs. A New Zealand perspective on software for hand-held computers in healthcare
is provided in this issue of NZMJ.3 This article will be a valuable source of reference
for readers, particularly if they print the tables and update them as more information
becomes available. A New Zealand specific drug information publication is scheduled
for release as a software program for PDAs late this year or early next year. The
American College of Physicians – American Society of Internal Medicine recently
unveiled a preview version of PIER4 (Physicians’ Information and Education
Resource), which is a web-based information support tool eventually to be released in
a version for hand-held computers. There is constant innovation and an extensive
literature.5

Practical applications of the technology described here in the context of New Zealand
healthcare3 might further be teased out considering the relevance of the PDA to
Interns and house surgeons. In olden times, these clinicians wore white coats with
pockets containing a drug formulary, the handbook for the specialty in which they
were practising, a notebook containing important ‘local’ information and perhaps
‘patient care reminders’ on scraps of paper. Today, a stethoscope worn as a scarf
around the neck, and a pager clipped to the belt has replaced this. The pager calls the
clinician to the telephone and promises much waiting.

In some institutions, PDAs are providing staff with all these reference materials and
more, as well as replacing the pager through wireless connectivity. There are many
opportunities to improve safety, effectiveness and efficiency.

“Not all workers will suit a PDA,” say Gillingham’s group and not all PDAs (if any)
will suit a particular worker. Decisions on the introduction of hand-held computers
into clinical practice should not be made by IT departments alone, but after thorough
discussion with the staff who will be expected to use them. Usability considerations
will include size, weight and battery life of course, but more to the point, security,
privacy, the ease with which the screen can be read, and the method of data input.

Readers familiar with the PDA will be assisted by the information in this edition of
the Journal; those less familiar will hopefully have their interest piqued and all parties
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may begin to see opportunities to use these devices in order to work smarter not
harder. Why, even managers so equipped might forsake the computers in their offices
and venture out and about and meet people on the job.
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Informed consent – do less, talk more and write it all down
Frank A Frizelle, Editor

The NZMA has recently commented that, in their view, ‘the medico-legal
environment in New Zealand is a hostile one and constitutes a deterrent to good
medical practice. The present ‘blame and shame’ culture acts as a disincentive to
quality initiatives, early detection and reporting of medical error.’1

A recent document sent to all medical practitioners is aimed to provide guidance on
informed consent. 2 Its role, however, is more likely to form the framework within
which medical practitioners will be judged by the legal profession.

The concept of obtaining informed consent before a procedure came about as a
medical issue, in which the doctor and patient entered into a relationship based on
trust that the doctor would do their best for the patient (and that the patient would pay
their bill).

I have for a long time held an interest in informed consent. This interest was initially
academic. I long ago realised that the information patients want differs from what
doctors think they want. The results of my observations were published in the NZMJ
and showed that this was in fact the case.3

More recently, a complaint has been made about my practice, which will no doubt
come to a hearing. The complaint has, as one might suspect, made me reflect once
again on the nature of informed consent and the problems associated with obtaining it.
No practitioner sets out to give a patient inadequate information for consent, and most
aim to achieve a level of consent that they would want themselves or would want a
family member to receive. However, doctors are only human and there are times
when we might not be on top of our game. Due to the position that we are given by
the community, and our role as patient advisers, it is expected that we will perform
optimally 24 hours a day, seven days a week, 52 weeks a year, throughout our
practice life.

The increasing legalisation of medical practice has led to concerns by medical
practitioners about their ability to deal with these unrealistic expectations. One can
always add something more to a consultation. Doctors have to be careful to ensure
that they are realistic about the information that should be given in regard to a
procedure. One can almost always in retrospect add something, or clarify something.
With the aid of retrospective analysis, when a patient does have an unexpected
complication or problem, one will always wish that the possibility had been discussed.
Even if it had, however, there is increasing evidence to show that there is a good
chance that the patient or their family member would not remember it anyway.

If we don’t gain adequate informed consent from a patient, what drives our failure?
Do we do it on purpose? Are there doctors who have a malicious desire to hurt their
patient by not obtaining informed consent? Is it that medical practitioners do not
understand what is required? I think none of these explanations is likely and, further,
there is no data to support them. In the private sector, some patients and many lawyers
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may think that inadequate informed consent might be a means to financial gain.
Again, I think this unlikely. It is more likely that in the private sector one has the time,
resource, and support to provide a high level of consent.

So what is it that really drives the problem if medical practitioners are not obtaining
adequately informed consent? Fatigue, lack of time, overwork, burnout, or lack of
resources? It could be any or all of these factors, combined with poor communication.
In this last regard, does the patient have a responsibility as well? It takes two to
communicate. The relationship of trust between the patient and doctor assumes a
willingness on both sides to try to make it work. Failure of communication always
seems to be interpreted by complaints authorities as a failure on the part of the
medical practitioner; I do not believe it is always this simple.

The aim of the increased legalisation is to protect the patient, and there have
undoubtedly been times when it is apparent that it is required. We must be careful,
though, not to lose touch with the real world; we are real people and the world we live
in is not perfect. The legalisation of what should be a medical act has increased to
such an extent that it is almost impossible to fulfil the requirements of informed
consent (or it is almost always possible to pick holes in it). Many of the complaints to
the various complaint interest groups eventually come down to the issue of informed
consent or communication of informed consent.

We must remember that we are often judged by those who have the luxury of not
having to make the decisions we do. Medical practitioners know that they must be
increasingly careful in gaining informed consent, and the effects of this will be fewer
patients seen in public clinics and more time spent discussing the implications of
decisions with patients. Such consultations must be adequately researched with
support nursing staff and educational material, and they must be well documented.
This defensive approach will without doubt be more expensive to the public purse, but
the alternative is that the doctor will eventually end up in the gun. My hard-earned
advice is to do less, talk more and write it all down.

Correspondence: Professor Frank A Frizelle, Department of Surgery, Christchurch
Hospital, Private Bag 4710, Christchurch. Fax: (03) 364 0352; email:
frank.frizelle@cdhb.govt.nz
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Determinants of major non-communicable diseases in the
elderly: the pilot Freemasons health study
Valery Feigin, Craig Anderson, Cliona Ni Mhurchu, Jim Mann, Melanie Abas and
Derrick Bennett

Abstract

Aim To present preliminary results of the pilot phase of the Freemasons Health Study.

Methods  A prospective cohort study, in which determinants of occurrence of stroke
and dementia in the elderly will be investigated.

Results The pilot study (n = 507) showed substantial heterogeneity in risk factor
levels among participants and suggested outcome rates that would allow a study of
6000 individuals aged 65 years and over to produce statistically reliable results within
a few years of follow up. Preliminary results of the pilot study suggest that the
demographic (age, sex) and risk factor (namely blood pressure levels and ranges of
body mass index) profile of the projected sample of the Freemasons population is
similar to that of the general elderly New Zealand population.

Conclusions  The pilot study confirmed that the collection of baseline data from the
New Zealand Freemasons population and their spouses is feasible, and that the
prevalence of major vascular risk factors in the elderly Freemasons population is
similar to that of the general New Zealand population of comparable age. In addition
to contributing to our understanding of the aetiology of major non-communicable
diseases in the elderly, the proposed major study provides a unique opportunity to
investigate the determinants of health and requirements for care in an elderly New
Zealand population.

The World Health Report 1997 predicted that non-communicable diseases would
come to dominate public health in the world in the 21st Century.1 As in many other
economically developed countries, the proportion of older people in New Zealand is
rapidly increasing, and age-related chronic illnesses – including stroke, dementia,
Parkinson’s disease, depression, coronary artery disease, cancer, and osteoporosis –
affect large numbers of older people and are having a dramatic and increasing impact
on our society and the health care system. Interventions aimed at preventing or
postponing these devastating disorders could have a dramatic positive impact on
quality of life2 and health-related expenditure in society. However, before any
potential interventions can be promoted with confidence, more needs to be known
about the specific causes of these diseases, especially those with potentially
modifiable risk factors.2 To our knowledge, no prospective cohort studies have been
undertaken to investigate relationships between omega-3 fatty acids and inflammatory
markers, and the occurrence of cerebrovascular disease and dementia in the elderly.
This paper describes the recruitment and other preliminary results of the pilot phase of
the Freemasons Health Study.
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Methods
The Freemasons Health Study is a prospective cohort study. The study aims to identify determinants of
occurrence of stroke, dementia, depression, and hip fracture in the elderly, with a particular emphasis
on the role of omega-3 fat consumption, markers of systemic inflammation, endothelial dysfunction,
and micronutrients. A study population for the pilot phase of the study comprises a random sample of
Freemasons’ members and their spouses, aged 65 years and over. The aims of the pilot study were as
follows: 1) to develop and test the study questionnaires; 2) to develop and test recruitment methods and
assess response rates among Freemasons and their spouses; 3) to formalise and test procedures for data
collection, including on-site physical examination; and 4) to assess distributions of the major risk
factors of interest. The University of Auckland Human Subjects Ethics Committee approved the study.
All participants provided written consent. A computerised system was developed to monitor study
performance and follow up of the participants. The study was carried out according to the New Zealand
Good Clinical Research Practice Guidelines.3

The baseline data collection had five phases/components (Figure 1): 1) self-administered questionnaire
about social and demographic parameters, medical and family history, general health and behavioural
risk factors; 2) baseline physical examination to be performed at local Lodges or community halls; 3)
multiple interview-administered 24-hour recall dietary assessments; 4) diagnostic evaluation of
subjects suspected to have an outcome of interest; and 5) follow-up assessment for the confirmed
outcomes of interest (for major phase of the study only).

Figure 1. Five phases of data collection

The health questionnaire (phase 1) collected information about a wide range of factors, including
medical history, drug history, family history, smoking habits, alcohol consumption, physical activity
(exercise habits), social and economic status (ethnic origin, occupation, level of education, gross
income), symptoms of anxiety/depression,4 medical care, and health-related quality of life. In addition,
women were asked to provide information about reproductive history, including details of pregnancies,
contraception, menstrual history and gynaecological surgery. There is evidence that health interview
surveys yield overall reliable data on chronic illness among older respondents.5 After completion, the
questionnaires were checked for completeness by study nurses and data entry staff.
Participants were invited to undergo a physical examination (phase 2) and venesection by study
research staff at their local Freemason lodge for completion of the baseline assessment. The physical
examination included the following measurements: height/weight, waist and hip circumferences,
resting brachial blood pressure (the mean value of two consecutive measurements in the right arm
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taken before the participant’s blood sample is drawn), radial pulse counting, cognitive assessment
questionnaire, mobility tests (timed ‘Up-and-Go’, a timed mobility task that involves getting up from a
chair, walking three metres, turning around and returning to sitting in the chair;6 and graded fluency of
rapid alternating movements of the first two digits in the right hand), and evaluation of muscle tone,
postural imbalance and facial expression. Nail/hair samples were taken for further analyses for trace
elements, such as zinc and selenium.7 Trained research nurses performed these measurements in a
standardised/uniform manner.
Diet (phase 3) was assessed using the standardised 24-hour diet recall method used and validated in the
New Zealand National Nutritional Survey in 1997.8 The assessments were carried out in the form of
telephone-administered computerised 24-hour dietary recalls. A 24-hour diet recall was designed to
collect a list of all food and beverages the respondent consumed within the previous 24-hour period, a
detailed description of each food, and the amount eaten. As people do not eat the same food every day,
a total of three 24-hour diet recalls were collected from all study participants over a period of three
weeks. The dietary information collected during the study was sent to the University of Otago for
further analysis. Calculation of daily intakes of 43 nutrients was derived from these data for each
individual. Nutrients included energy, macronutrients, vitamins, trace elements, fatty acids,
antioxidants and fibre. Serial blood sampling was performed to determine: serum level of potassium,
sodium, urea, creatinine, total cholesterol, low-density lipoprotein, high-density lipoprotein,
triglycerides, fibrinogen, C-reactive protein, full blood count, von Willebrand factor and plasma
omega-3 and omega-6 fatty acids. Routine descriptive statistical analysis of basic demographic
characteristics and some major risk factors was performed for the pilot phase of the study.

Results

Five hundred and seven male and female participants were recruited to the pilot study.
Recruitment and baseline exposure data collection procedures were field tested over a
four-month period in 2000. The overall response rate for men (after first invitation)
was 53% of all subjects invited to participate in the study. All participants completed
the self-administered questionnaire in full. Baseline physical examinations were
undertaken in the evenings at 17 local Lodges throughout the South Auckland region
extending into the Coromandel Peninsula. Data collection procedures were completed
on site without significant revisions to the study protocol. Exposure data were
obtained from both the lifestyle (general health) and 24-hour recall diet
questionnaires. Baseline physical examination required approximately 40 minutes per
subject. Due to time restriction, the 24-hour diet recall data were collected from
approximately 90% of the participants. The dietary interviews took an average of 30
minutes each, and each participant had three interviews conducted on different days
of the week.

Males constituted 58% of the pilot study sample, with a mean age of 65.7 years (SD:
11.6 years). The mean age for females was 62.0 years (SD: 11.4 years). Thirty six per
cent of subjects were aged 65–74 years; 14%, 75–84 years; and 2%, 85 years or more.
Of the 502 participants with known (specified) ethnicity, there were 487 (97%)
Caucasians, 7 (1.4%) Maori or Pacific people, and 8 (1.6%) Asians or people of other
ethnic groups. Of 507 participants, 27 (5%) had a history of stroke and 1 (0.2%)
participant died from stroke during the three-month follow up. Distribution of some
risk factors among participants is shown in Figure 2 at the end of this article.

Elevated blood pressure (systolic pressure ≥ 140 mm Hg and/or diastolic pressure ≥
90 mm Hg) and/or history of hypertension, was observed in 369 (69%) subjects. Sixty
six per cent of men and 34% of women were former or current smokers. Current
smokers (smoking one or more cigarettes per day) made up 9% of male and 7% of
female respondents. The mean body mass index in participants was 28.7 kg/m2 (29.0
in men and 28.2 in women).
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Using threshold levels of 25 kg/m2 and 30 kg/m2 respectively, 51% of participants
could be classified as overweight and 31% as obese. Overall, 67% of respondents
were current alcohol consumers (drinking once or more per month) with a mean
intake of 2.3 standard drink (75 ml of ethanol) per week. Other data collected but not
yet analysed included blood, diet, cognitive function, assessment of
anxiety/depression and mobility function. Virtually all participants expressed their
satisfaction with the study performance and indicated their willingness to continue to
participate in the study.

Discussion

The New Zealand Freemasons Health Study uses a cohort design, one of the most
robust epidemiological methods for identifying causes of disease.9,10 As the risk
profile of study participants is established prior to the outcome(s) of interest, there is
greater certainty about the strength of causal relationships. In addition, prospective
cohort studies are typically less affected by selection and recall biases than other types
of observational studies.9 To reliably investigate causal relationships within specific
age groups of the population, it is intended that the cohort be followed for at least five
years. This project provides an opportunity for evaluation of diet, dietary or other
lifestyle factors in the prevention of stroke, dementia, and other major non-
communicable diseases, and may provide a unique source of information on the
determinants of healthy life expectancy in an older New Zealand population.

The New Zealand Freemasons are a well defined population of predominantly older
(over 60 years) people with a comprehensive membership database. Therefore, this
population provides a unique data source with regard to the study of the determinants
of major diseases and disability in the elderly, which can be conducted relatively
efficiently compared with most large-scale cohort studies. Although it could be
argued that Freemasons are not generally representative of the elderly population at
large, this should not, however, limit the internal validity and generalisability of
anticipated aetiologic relationships in the study. The robust and widely accepted
conclusions of studies based on such highly selected cohorts as US nurses,11 British
doctors,12 Seventh-Day Adventists, and New Zealand blood donors13 attest to this. As
noted by Elwood14 and quoted by others,13 “the issue is not whether the subjects are
‘typical’ or ‘representative’, but whether the association between outcome and
exposure is likely to apply to other groups.”

The pilot study confirmed that the collection of baseline data from the New Zealand
Freemason population and their spouses was feasible. The preliminary analyses of the
data demonstrated substantial heterogeneity in risk factor levels among participants
and, together with other population-based studies of stroke in the region,15 suggest
outcome rates that would allow a study of 6000 individuals aged 65 years and over to
produce statistically reliable results within a few years of beginning follow up.
Distribution of the major risk factors of interest differ little from recent New Zealand
national population data,8 which reveal that in men and women aged 65–74 and 75+
years, mean BMI ranges from 26.0 to 26.4 and prevalence of hypertension (systolic
pressure ≥ 140 mm Hg and/or diastolic pressure ≥ 90 mm Hg with or without
antihypertensive medication) ranges from 53.0% to 72.5%. The study results also
suggest that the composition of the study population is especially pertinent to the
study of chronic non-communicable diseases in the elderly. As shown in the pilot
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study, the demographic (age, sex) and risk factors profile of the projected sample is
estimated to be similar to that of the general elderly New Zealand population.

The major phase of the study aims to identify risk factors for stroke, dementia, and
hip fracture in the elderly, with a particular emphasis on lifestyle (especially fat
consumption, smoking, physical activity and alcohol intake) and other potentially
modifiable risk factors (including systemic inflammation, hypertension). Each of
these potential risk factors has a relatively high prevalence in the general community;
each therefore might contribute importantly to the total burden of these and other
major non-communicable diseases that share similar risk factors. This particular study
is not powered to investigate determinants of these diseases in ethnic minority groups
(such as Maori and Pacific people). However, inclusion of these ethnic groups in
future studies, and accumulation of more outcomes with an increase of length of
follow up, will provide an opportunity to compare determinants of occurrence of these
outcomes in Maori and non-Maori people.
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Figure 2. Distribution of selected risk factors among participants
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A reservoir for methicillin-resistant Staphylococcus aureus in
the Auckland community?
Simon Briggs, Camilla McGuiness, Michelle Foster and Sally Roberts

Abstract

Aim To determine if there is a difference in methicillin-resistant Staphylococcus
aureus (MRSA) colonisation rates between patients over the age of 60 years admitted
to Auckland Hospital from either residential care facilities (RCF) or the community.

Method A prospective cohort study. The following information was collected: patient
demographics; admission in the last 12 months; presence of risk factors for MRSA
colonisation; any history of MRSA colonisation. Swabs from the nose, perineum and
any infected wounds or skin lesions were collected. Urine was cultured if the patient
had a urinary catheter in situ.

Results 19 (9%) patients of 213 from RCF, and 6 (3%) patients of 201 from the
community were positive for MRSA (p = 0.02). Patients admitted to hospital in the
previous 12 months were three times more likely to be colonised with MRSA than
others (p = 0.01). Excluding those patients already known to be MRSA positive,
patients admitted from RCF were six times more likely to be newly found to be
MRSA positive. Twenty four of the 25 MRSA isolates were EMRSA-15.

Conclusions  Patients from RCF are statistically more likely to be colonised with
MRSA compared with patients of similar age admitted from the community.
Identification of such high-risk carriers allows targeted infection control activity to
control MRSA within hospitals.

Methicillin-resistant Staphylococcus aureus (MRSA) was first reported in New
Zealand in 1975.1 It remained an uncommon isolate until the early 1990's. Since then,
the MRSA isolation rate has increased each year.2 In 2001, 8.5% of Auckland
community S.aureus isolates were MRSA (Personal communication, S Lang).

EMRSA-15, one of the 17 epidemic strains of MRSA that have been identified in the
United Kingdom, was first recognised in New Zealand in 19953 and by late 1998 it
was being isolated on a regular basis in several Auckland hospitals. For the first half
of 2001, EMRSA-15 accounted for 71% of all multiresistant methicillin-resistant S.
aureus (mMRSA) isolates reported nationally.4 It was most commonly isolated from
hospitals and healthcare facilities (HCF) in the Auckland region.4 Up to one third of
patients with EMRSA-15 were in HCF other than public hospitals; predominantly
residential care facilities (RCF) such as rest homes and private hospitals.

MRSA is now endemic in the Auckland region and patients colonised with MRSA are
admitted to Auckland Hospital on a regular basis. The following criteria are used to
determine who should be screened for MRSA colonisation on admission to Auckland
Hospital: a past history of MRSA colonisation or infection; a previous admission to a
hospital or ward within the last six months in which cross infection with MRSA has
been reported; a past history as an employee or patient in an overseas hospital. These
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criteria do not detect all patients colonised with MRSA and, as a consequence,
transmission of MRSA can occur.

The weekly MRSA Report, published by the Institute of Environmental and Scientific
Research (ESR), has shown a steady increase in the number of patients with MRSA
from HCF other than public hospitals within the Auckland region. The identity of
these HCF is not published in the report. Overseas reports have identified nursing
homes, called rest homes and private hospitals or RCF in New Zealand, as reservoirs
of MRSA.5–12 We were concerned that patients from RCF unknowingly colonised
with MRSA were being admitted to Auckland Hospital and serving as a reservoir for
cross infection to other patients and/or staff. Patients over the age of 60 years
admitted to Auckland Hospital were screened for MRSA colonisation to determine if
there was a difference in MRSA colonisation rates between patients admitted from
RCF and from the community.

Methods
Patient selection A prospective cohort study of patients over the age of 60 years admitted to Auckland
Hospital was performed. The study group included patients admitted from RCF and the comparator
group consisted of patients admitted from the community. The daily admission records were reviewed
and sequential patients were enrolled in the study. For each patient, the following information was
collected: patient demographics; admission to a public hospital in the last 12 months; the presence of
infected wounds or skin lesions; an indwelling urinary catheter (IDC); and previous history of MRSA
colonisation. ‘Wounds’ were defined as surgical wounds, and ‘skin lesions’ included decubitus ulcers,
skin tears and primary pyodermas.
Patients were excluded if they had been in Auckland Hospital for longer than 24 hours before
microbiological sampling occurred; if they were being transferred from another public hospital; or if
they were unable to give written consent.
The Auckland Ethics Committee approved this study.
Microbiology Swabs were taken from the nose, perineum and any infected wounds or skin lesions. If
an indwelling urinary catheter was present on admission, a urine sample was collected. The swabs were
placed into transport media (Transwab, Medical Wire & Equipment Co. Ltd, Corsham, England) and
transported to the microbiology laboratory. Swabs were platted onto 5% sheep blood agar and MRSA
media (Mannitol salt agar containing 4 µg/ml oxacillin, BBL). Plates were incubated aerobically at
35°C and read at 24 and 48 hours. Suspicious colonies were investigated further by routine laboratory
methods.
All MRSA isolates were sent to ESR for confirmation of methicillin/oxacillin resistance. Strains were
identified primarily by phage typing. All isolates of the EMRSA-15 strain were further typed by two
methods: 1) DNA macrorestriction analysis after SmaI digestion and pulsed-field gel electrophoresis
(PFGE); and 2) Spa gene repeat typing.13 DNA macrorestriction analysis was carried out by
modifications of a published method.14

Statistical methods Data was analysed using the Mantel-Haenszel chi-square test. Odds ratios with
95% confidence intervals were calculated. The sample size was calculated to have a power of 80% to
detect a 5% significance.

Results

Patients Over a 12-week period, October to December 2001, 270 patients were
enrolled in the study group. Fifty seven patients were excluded because they had been
in hospital for longer than 24 hours before the swabs were collected (56 patients) or
two sets of swabs were collected during the same admission (1 patient). The study
group consisted of the remaining 213 patients. Over a five-week period, March to
April 2002, 201 patients were enrolled in the community group.
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Patient demographics, admission to an acute hospital in the last 12 months, presence
of infected wounds, skin lesions or an IDC, and MRSA colonisation rates for the
study and community groups are shown in Table 1.

Table 1. Patient demographics, admission to hospital in the previous 12 months,
presence of infected wounds, skin lesions or urinary catheter and number of
patients colonised with MRSA

Study group
(n = 213)

Community group
(n = 201)

P values*

Age (years), mean ± SD 84 ± 8 74 ± 8 NS

Male (%)

Female (%)

73 (34)

140 (66)

98 (49)

103 (51)

NS

NS

Admission in the previous 12 months (%) 102 (48) 93 (46) NS

Infected wounds (%)

Skin lesions (%)

IDC (%)

29 (14)

39 (18)

31 (15)

13 (6)

4 (2)

1 (0.5)

0.02

< 0.001

< 0.001

Patients colonised with MRSA (%)

Known MRSA positive

New MRSAdiagnosis

19 (8.9)

7

12

6 (3)

4

2

0.02

NS

0.02

* Mantel-Haenzel chi-square test

The main differences between the study and community group were age and gender
distribution; the mean age of the study group of patients was 10 years older than that
of the community group, but this was not statistically significant. Females accounted
for 66% of the study group compared with 51% of the community group.

Nineteen patients (9%) from RCF in the study group and six patients (3%) in the
community group were positive for MRSA. The difference between the two groups
was statistically significant (p = 0.02). The common odds ratio was 3.2 (95% CI 1.2 –
8.1). Excluding the patients known to be MRSA positive at admission (seven patients
in the study group and four in the community group), patients from RCF were six
times more likely to be newly found to be MRSA positive on admission compared to
those patients admitted from the community.

Twelve (63%) of the 19 patients with MRSA from RCF and all of the six patients
with MRSA from the community had been in a public hospital in the last 12 months.
Patients from RCF were more likely to have a wound and/or skin lesions (24%) than
patients from the community (8%), but the rates of MRSA colonisation of wound
and/or skin lesions between the two groups was not statistically different. The
presence of either of these two variables was statistically significant as shown in
Table 2.

Study group patients came from 78 (38%) of the 207 RCF in the greater Auckland
region. A median of 2 (range 1–18) patients were screened from these 78 RCF. The
19 patients colonised with MRSA came from 17 (22%) of the 78 RCF.
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Table 2. Variables associated with MRSA colonisation

Odds Ratio 95% confidence

intervals

P value*

Study group

Admission to hospital in the
last 12 months

3.9 1.45 - 10.2 0.003

Infected wounds, presence
of skin lesions or an IDC

6.7 2.3 - 19.5 <0.001

Community group

Admission to hospital in the
last 12 months

14.8 0.88 - 269.4 0.01

Infected wounds, presence
of skin lesions or an IDC

12.0 2.2 - 64.7 <0.001

* Mantel-Haenzel chi-square test

Microbiology Twenty four of the 25 MRSA isolates were identified as EMRSA-15;
one isolate from the community group was a distinct strain. DNA macrorestriction
analysis (PFGE) of the 19 EMRSA-15 isolates from the study group identified four
restriction fragment patterns. The number of fragment differences between the four
patterns indicated that the isolates were all closely related.15 One pattern, designated
profile A, predominated, accounting for 47% of the isolates. Additional molecular
typing by analysis of the variation in the number of repeat regions in the Spa gene did
allow further strain differentiation.

Discussion

MRSA, in particular mMRSA, is becoming an increasing problem in Auckland
Hospital. In overseas studies, the prevalence of MRSA colonisation in nursing home
or RCF patients ranges from 4.75 – 31%.5–12 In our study the rate was 9%. Compared
with the community group, patients from a RCF were 3.2 times as likely to be
colonised with MRSA. The rate of MRSA colonisation in the community group was
3%. This was higher than we had anticipated, but all six of these patients had been
admitted to hospital in the previous 12 months, five of the six patients within the last
six months.

An admission to hospital in the last 12 months and the presence of risk factors for
MRSA colonisation (infected wounds, skin lesions and an IDC) statistically increased
in the likelihood of MRSA colonisation in both the study and the community group.
Risk factors for MRSA colonisation include increasing age, male gender, open
wounds and decubitus ulcers, the presence of invasive devices such as an IDC and
gastrostomy tubes, recent antibacterial treatment, hospitalisation in the last six
months5,10,16–18 and increasing levels of dependence.9

The 19 patients colonised with MRSA in the study group came from 17 (22%) of the
RCF screened, only three patients came from the same RCF. The number of patients
screened from each individual RCF was low and it is highly likely that we have under
represented the number of RCF with patients colonised with MRSA. Colonisation
with MRSA is likely to be widespread among Auckland RCF residents. To establish
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this, the next step would be to do a point prevalence study looking at MRSA
colonisation rates in a random selection of RCF.

Between 1995 and 2001, a sample of the EMRSA-15 isolates submitted to ESR from
all over New Zealand were typed by Spa gene repeat typing and one profile
predominated, accounting for 84.7% of the isolates (Personal communication, H.
Heffernan). There was a small trend of increasing diversity seen towards the end of
that time and we suspect we are seeing a continuation of that trend, as this profile
accounted for only 47% of our EMRSA-15 isolates. Our small sample size limited the
usefulness of further molecular typing in this situation, but it could be useful in an
outbreak situation.

It was not our routine practice to use salt broth enrichment for the isolation of MRSA
at the start of this study. A recent study has shown that the use of salt broth
enrichment increases the yield of MRSA isolation by 19 – 32%.19 Therefore, it is
likely that we did not detect all patients colonised with MRSA. Our true rates may be
up to 30% higher.

The control of MRSA within the hospital setting, and management within the
community, contributes significantly to the workload of infection control
practitioners. The first national guidelines for the control of MRSA in New Zealand
were published in 1992;20 these guidelines are in the process of being reviewed. RCF
are required to comply with the Infection Control Standard (NZS 8142: 2000). The
introduction of MRSA into a RCF can stretch the already limited infection control
resources within that RCF. Spread within RCF has been described.12 Seven patients in
the study group had not been admitted to an acute hospital in the previous 12 months
and we speculate that they acquired MRSA within their RCF.

Risk factors for colonisation with other multi-resistant organisms, such as
vancomycin-resistant enterococci and extended spectrum beta- lactamase producing
Klebsiella spp. and Escherichia coli, are similar to the risk factors for MRSA
colonisation. The spread of MRSA in RCF should act as a warning for the potential
for these facilities to become reservoirs for other multi-resistant organisms.9,21

In summary, we have shown that 9% of patients admitted to Auckland Hospital from
RCF are colonised with MRSA, a rate three times as high as those in the same age
group admitted from the community. Two thirds of the patients with MRSA from
RCF had been in a public hospital in the last 12 months, the others, we suspect,
became colonised with MRSA in their RCF. High endemicity MRSA is associated
with increased hospital-acquired infection rates, increased use of glycopeptides, the
emergence of antibiotic-resistant Gram-positive bacteria, and increased health costs.22

This concern has lead to a review of the criteria for MRSA screening of patients on
admission to Auckland Hospital. The early identification of patients colonised with
MRSA by screening, and the subsequent use of contact precautions by staff caring for
these patients, will reduce the likelihood of transmission occurring to other patients
and/or staff members. As a consequence, there may be increases in laboratory costs,
nursing time associated with the collection of swabs and complying with isolation
precautions, and the increased occupancy of single rooms. The impact on patients’
psychosocial wellbeing that occurs with MRSA colonisation also needs to be
considered.23 Despite this, screening high-risk patients on admission to hospital has
been proven to be cost effective.22 Screening has been an important strategy for the
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control of MRSA in Auckland Hospital and, by including RCF patients as an
important high-risk group, we hope to be able to detect patients colonised with MRSA
as they are admitted to hospital, not after transmission to other patients has occurred.
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What do general practice patients know about their
prescription medications?
Chrystal Jaye, Jason Hope and Isobel R Martin

Abstract

Aim To explore the knowledge that general practice patients have about their
prescription medications and identify demographic predictors of poor medication
knowledge.

Methods  This is a questionnaire survey of a large New Zealand urban general
practice serving a range of socioeconomic groups. Patients attending this practice
completed a questionnaire about their prescription medications. Their responses were
validated using practice records and pharmaceutical reference manuals.

Results Seven hundred and forty five medication questionnaires were submitted by
344 patients. The medication name was correct in 85% of these questionnaires;
therapeutic action was correct in 79% of responses; indication for medication was
correct in 87% of responses; while dosage was correctly recalled in 83% of responses.
Age and household income were associated with accurate recall of medication names
(p = 0.006 and p = 0.002 respectively), and income was associated with accurate
knowledge of the therapeutic action of medication (p = 0.04). General practitioners
and specialists were patients’ primary source of information about medications.

Conclusions  Patient knowledge about their medications was much higher than in
previous studies conducted in hospital settings. Our findings reinforce the educational
role of the general practitioner and specialist when prescribing. This is particularly
important when prescribing for patients who are elderly, retired and have a low
income.

Research to date has suggested that patients, particularly the elderly, often have poor
knowledge about their prescription medications. This includes misunderstandings of
their doctor’s instructions, and lack of knowledge about dosage, side effects and
contraindications of prescribed medications.1–10 A recent study concluded that only
48% of patients presenting to an emergency department could recall all of their
current medications.11 One older study found that 50% of hospital patients
interviewed immediately after seeing their doctor made one or more errors in recalling
their therapeutic regimens.12 Poor understanding of treatment and a lack of knowledge
about medications has been implicated in noncompliance.13 Some studies have
suggested that many patients do not know the purpose of their medication. Older
patients in particular are more likely to be taking multiple medications, with an
increased likelihood of confusion as to the therapeutic action of each medication.1,8–

10,14,15 Recent research emphasises doctor–patient congruence in medication
regimes,9,10 suggesting that a good doctor–patient relationship and patients’
conviction of the efficacy of treatment,16 and less frequent dosing regimens,17 are
associated with compliance. Another study reported that 25% of medication errors
voluntarily reported in the US involved confusion by health professionals and patients
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between medications with similar spelling or sounding names.18 Although slightly
dated, the findings of Busson and Dunn5 suggested that regular repeats are associated
with better recall of instructions about using medicines. While research has been
conducted in overseas hospital and pharmacy settings, there are no published reports
based in New Zealand general practice settings. Therefore, the aims of this project
were to explore general practice patients’ knowledge of their prescription medications
and to identify demographic predictors.

Methods
Recruitment The present study was conducted in a large New Zealand suburban general practice
during April and May 2001. This general practice was chosen because it served a range of
sociodemographic suburbs in a large New Zealand city. Ten general practitioners worked in this
practice, which provided a range of general practitioner behaviour.
The receptionists were asked to give all patients presenting for either a doctor’s or nurse’s appointment
an orange information flyer about the study. Research assistants then invited those patients sitting in
the waiting room holding a flyer to participate in the study if they were older than 16 years of age, and
had taken prescription medications in the previous fortnight. The research assistants were present in the
practice for 126 hours during 19 days (an average of 6.5 hours a day, or 74% of the practice’s open
hours) over a range of clinics including morning, afternoon and evening sessions.
Questionnaire design The items for inclusion in the questionnaire were identified from the literature, a
priori knowledge, and consultation with colleagues. Items included demographics, number of
medications and knowledge of medications prescribed. The questionnaire was designed so that one
separate page was required for each medication. The questionnaire was piloted and refined, and the
first week of data collection treated as a pilot with further refinements being made.
Study conduct Respondents were asked to complete their questionnaire and return it to the research
assistants prior to their consultation with the doctor or the nurse (Group A). Signed informed consent
was obtained for practice staff to access participants’ medical records in order to validate responses.
Practice staff then forwarded a list of participants’ prescription records (using Study ID Code only) to
the researchers. Those patients who were ineligible because they had not taken prescription
medications in the previous fortnight were asked to complete the demographics section of the
questionnaire for comparative purposes (Group B).
Names of medications were validated by practice records or commonly used pharmaceutical reference
manuals (New Ethicals Catalogue, British National Formulary, and the New Zealand Pharmaceutical
Schedule) if not recorded in practice records. Medications which were listed by the patient but not
recorded in the practice records were assumed to have been prescribed by specialists, or other clinics
such as after hours and tertiary student health services. Medication indications and dosage were
validated by practice records, while therapeutic action was validated using practice records and
pharmaceutical manuals.
The study was given ethical approval by the Otago Ethics Committee.
Statistical analysis Data were entered on to SPSS v.10.0 and analysed in that programme. Frequencies
and proportions were calculated, and categorical data analysed using chi-square. Continuous variables
were compared using the t test. Multivariate analysis was undertaken to examine the data for predictors
of number of medications, and accurate recall of therapeutic action, indications, and dosage of
medications.

Results

During the times when the clinics were “manned” by the research assistants, 958
flyers were distributed. This was estimated to be a distribution to 56% of all patients
presenting at the practice for doctor or nurse appointments over the study period at
times when the research assistants were present. This estimate is based on practice
appointment schedules accessed on three randomly chosen days during the study
period. Over a range of clinics held on these days (a total of 32.5 hours), the research
assistants were present for 24 hours (74%). Three hundred and forty seven (36%)
patients were ineligible because they had not taken prescription medications during
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the prior fortnight and 82 patients (9%) were not recruited because they were called
for their appointment immediately or had already completed a questionnaire (a total of
429 (45%)). Therefore, 529 participants were invited to participate in the study, of
whom 88 (17%) refused. This gives a response rate of 83% and a total of 441 patients
recruited to the study. Of these, 97 (22%) questionnaires were invalid because the
patient had not signed the consent form allowing their practice records to be accessed,
or because of missing information. The remaining 344 (78%) of the completed
questionnaires were valid (Group A). Two hundred and fifty demographic forms were
also collected from ineligible patients to provide a comparative demographic profile
(Group B).

A total of 344 participants filled in a questionnaire form for one medication, 212
participants completed forms for two medications, 117 for three, 42 for four, 16 for
five, 8 for six, 4 for seven, and 2 for eight medications. No patient had time to
complete forms for more than eight medications.

Patients (n = 344) reported having taken a total of 887 different types of prescription
medications (range 1–17 medications per person) during the two weeks prior to filling
in the questionnaire. Questionnaire forms were completed for 745 of the total 805
medications in the range of 1–8 medications per person, and the names of 732 of these
745 medications were matched in either the patients’ clinical records or
pharmaceutical manuals. Thirteen medication names could not be matched. Five
hundred and eighty eight (79%) of the medications taken within the fortnight prior to
completing the questionnaire were prescribed from this practice.

Of the total 588 medications prescribed by the practice, 539 (92%) were classified as
long-term medications (taken for three months or longer), and 30 (5%) as short-term
medications. These data were missing for 19 (3%) of the medications.

The majority of all responses gave correct names of medications according to practice
records or pharmaceutical manual (631/745 (85%). When the correct responses were
calculated for medications prescribed by the practice and validated using practice
records only, the proportion of correct medication names was even higher (519/588
(88%)). This figure includes both correct and incorrect spellings. The name of the
medication was reported as unknown in only 12% (91/745) of all responses.

Knowledge of the therapeutic action of the medication was accurate in 79% of
responses (581/736), while 87% of responses (505/583) accurately described the
reason participants had been prescribed the medication by their doctor according to
practice records. Of the medications prescribed by the practice, 83% of responses
gave the correct dosage according to practice records (472/567) (see Table 1). The
denominator in these calculations varies because missing data have been excluded
from the analysis.

The demographic data for the study population matched the New Zealand 1996
National Census data for age.18 It also reflected the combined demographic profile of
the study sample (Group A) and the ineligible comparative group (Group B) (see
Table 2).

Regression analysis showed that age was the strongest predictor of number of
medications (p < 0.001), with occupation also a predictor (p < 0.05). Other
demographic variables were not significantly related to the number of medications.
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Table 1. Patient knowledge of prescription medications (n = 745)

n (%)
What is the name of this medication?

Right drug, correct spelling 412 (55)
Right drug incorrect spelling 219 (30)
Don’t know 91 (12)
Incorrect drug 23 (3)
Missing* 0

What does this medication do?
Correct 581 (79)
Incorrect 55 (7.5)
Don’t know 100 (13.5)
Missing 9

Why did the doctor prescribe?
Correct 505 (87)
Incorrect 49 (8)
Don’t know 29 (5)
Missing 162

What is the dosage?
Correct 472 (83)
Incorrect 91 (16)
Don’t know 4 (1)
Missing 178

*Missing data have been excluded from analysis.

Table 2. Comparison of study sample and ineligible comparative sample
demographics, and NZ 1996 National Census Data (age 16 – >60)

Study sample
(Group A, n = 344)

Comparator sample
(Group B, n = 250)

Total study
population
(n = 594)

NZ 1996
Census data

n(%) n(%) n(%) n(%)
Age
16-19
20-24
25-39
40-60
>60
Not answered

19 (5.5)
25 (7)

99 (29)
108 (31)

92 (27)
1 (0.5)

24 (9.6)
34 (13.6)

107 (42.8)
66 (26.4)

19 (7.6)
0

43 (7.2)
59 (9.9)

206 (34.7)
174 (29.3)
111 (18.7)

1 (0.5)

218 040 (7.5)
256 230 (9)

857 930 (30)
1 000 070 (35)

567 200 (20)
0

Gender
Female
Male
Other

233 (68)
110 (32)

1 (0.3)

156 (62.4)
93 (37.2)

1 (0.3)

389 (65.5)
203 (34.2)

2 (0.3)

1 491 310 (51)
1 408 140 (49)

0

Ethnicity
European
Maori
Pacific Is.
Asian
Other
Not answered

310 (90)
19 (6)

2 (0.5)
2 (0.5)

7 (2)
4 (1)

207 (82.8)
21 (8.4)
8 (3.2)

5 (2)
9 (3.6)

0

517 (87)
40 (6.7)
10 (1.7)
7 (1.2)

16 (2.7)
4 (0.7)

2 594 694 (68)
523 371 (18)
183 874 (4.8)
168 552 (4.4)
176 216 (4.6)

0
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Table 3. Predictors of patient knowledge about prescription medications

Name of
medication correct

(n = 745)

Indication
correct

(n = 745)

Therapeutic
action correct

(n = 745)

Dosage
correct

(n = 588)*
n (%) n (%) n (%) n (%)

Age
16–19
20–24
25–39
40–60
> 60
Not answered
Missing

19/25 (76)
37/42 (88)

149/180 (83)
214/249 (86)
212/248 (85)

0/1
0/0

8/10 (80)
32/33 (97)

118/128 (92)
176/197 (89)
171/216 (79)

0/0
161

21/24 (87)
33/42 (78)

149/177 (84)
209/248 (84)
168/244 (69)

1/1 (100)
9

8/10 (80)
27/30 (90)

107/122 (88)
156/190 (82)
173/213 (81)

0/0
23

Gender
Female
Male
Other
Not answered
Missing

422/500 (84)
208/244 (85)

1/1 (100)
0/0
0/0

337/388 (87)
168/195 (86)

1/1 (100)
0/0
161

393/497 (79)
187/238 (78)

0/0
0/0

9

314/376 (83)
156/189 (82)

1/1 (100)
0/0
22

Ethnicity
European
Maori
Pacific Is.
Asian
Other
Not answered
Missing

571/678 (84)
33/36 (91)

4/4 (100)
2/3 (66)

13/15 (86)
8/9 (88)

0/0

465/540 (86)
21/25 (84)

4/4 (100)
0/0

9/11 (81)
6/7 (85)

158

533/669 (79)
26/36 (72)

4/4 (100)
2/3 (66)

11/15 (73)
5/9 (55)

9

431/518 (83)
19/25 (76)

4/4 (100)
0/0

10/11 (90)
7/8 (87)

22

Household income
≤ $20 000
$21–40 000
$41–60 000
> $61 000
Not answered
Missing

241/289 (83)
173/197 (88)

81/97 (83)
53/62 (85)

85/100 (85)
0/0

198/233 (85)
130/151 (86)

70/78 (89)
43/48 (89)
63/73 (86)

162

117/166 (70)
76/96 (79)
46/54 (85)
23/28 (82)
38/50 (76)

401

176/229 (77)
128/146 (87)

67/77 (87)
37/46 (80)
50/54 (93)

36

Occupation
Employed
Student
Homemaker
Retired
Unemployed
Other
Not answered
Missing

278/338 (82)
38/39 (97)
73/87 (84)

169/199 (85)
39/43 (90)
32/36 (89)

2/3 (66)
0/0

234/265 (88)
23/26 (88)
55/64 (86)

138/170 (81)
29/32 (90)
23/27 (85)

3/3 (100)
158

271/331 (82)
33/39 (85)
69/87 (79)

134/197 (68)
40/43 (93)
31/36 (86)

3/3 (100)
9

220/251 (87)
18/25 (72)
49/60 (82)

137/170 (80)
28/31 (90)
20/27 (74)

2/3 (66)
21

*The denominator is 588, the number of prescriptions issued by the practice and matched in practice
records.

The demographic variables accounted for only 16% of the variability in the number of
medications taken (see Table 3).

Multivariate analysis indicates that age and household income were related to
accurate recall of the medication name (p = 0.006 and p = 0.002 respectively). Income
was also significantly related to knowledge about the therapeutic action of the
medication (p = 0.04) (see Table 3).
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Table 4 shows the primary sources of information about the medications taken by the
study sample. In most cases, this was the GP or specialist. Twenty one per cent of
responses to this question indicated that patients obtained information about their
prescription medications from a combination of sources.

Table 4. Reported primary source of information about prescription medications
(n = 733)

Primary information source n (%)
GP/specialist
Practice nurse
Chemist
Information pamphlet
TV/media
Friends/relatives
Internet/email
Other
Don’t know
Combination of above sources

524 (71.5)
8 (1.1)
4 (0.5)

15 (2.1)
0 (0)

6 (0.8)
2 (0.3)
9 (1.2)
8 (1.1)

157 (21.4)

Table 5 shows the responses to the question, “If you were out of town and needed
more of this medication but couldn’t remember the name, how would you describe it
to another doctor?” Just over half of the medications would be described by
respondents according to their therapeutic action, physical description, or indication
(387/745 (52%)). A relatively large proportion indicated that they did not know how
they would describe their medications to another doctor in this hypothetical situation
(154/745 (21%)).

Table 5 Description of prescription medication to another doctor (n = 745)

Description of Medication n (%)
Therapeutic action
Physical description of medication*

Name of condition
Contact own doctor or nurse
Carry a drug list
Always carry own supply
Won’t forget
Don’t know
Other
Missing

163 (22)
120 (16)
104 (14)

6 (1)
28 (4)
15 (2)
68 (9)

154 (21)
74 (10)
13 (1.7)

*For example, colour, size, shape

Discussion

The sample size for this research (n = 344) consisted of all recruited eligible patients
within the study period. Our results are based upon analysis of the 745 medications
reported by these 344 individuals (Group A). The scope of our findings is limited
because we were unable to access all patients presenting to their GP or practice nurse
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during the study period, although weekday morning and afternoon clinics on
consecutive days were studied, and evening and Saturday morning clinics were
sampled in order to account for potential demographic differences between clinics.

Although the combined demographic data for the study sample (Group A) and those
not eligible because they had not taken prescription medications in the previous
fortnight (Group B) gave a broad demographic picture of the patients presenting
during the study period, the demographic profile of the remaining 44% of patients
who visited their GP (or practice nurse) and were not invited to participate in the
study is unknown. Reception staff may have been a source of bias by inadvertently
screening who was given a flyer, and/or forgetting to distribute flyers during busy
periods.

A further possible bias is that the 22% who produced invalid responses (omitted to
sign consent forms or did not answer questions) might also be patients who are more
likely to have poor knowledge of their medications. This could have introduced bias
in the responding 344 towards being knowledgeable.

While the study sample (Group A) was representative of the New Zealand population
for age, it was not representative of the New Zealand population for gender and
ethnicity.19 It is known that there are demographically fewer Maori in the study region
than for NZ as a whole, although this does not wholly explain the low numbers of
Maori in the study sample. The low numbers of non-European participants preclude
ethnic comparisons. There were also a higher proportion of women in the study
sample. While women may have been more often invited to participate in the study, or
more likely to agree to this request, it is known that a higher proportion of women
visit their general practitioner than men. This is explained by younger women’s more
frequent visits for contraception, pregnancy and childbirth-related healthcare services,
as well as a reluctance by many men to seek health care.20

It is known that the elderly are more likely to be taking multiple medications than
other groups in the population.20 In the present study, the over 60 age group, and those
with a household income of $20 000 or less, reported the highest numbers of
prescription medications. This level of income is likely to comprise those living on
elderly pensions, and social welfare, unemployment and domestic purposes benefits.

Our results suggest that increasing age and decreasing household income are also
significantly correlated with less accurate recall of medication names. Household
incomes of $20 000 and less were also associated with less accurate knowledge about
the therapeutic action of the drug. Age was significantly correlated with less accurate
recall of medication names by the elderly in studies by Torrible and Hogan,21 and al
Mahdy and Seynour7 but less certainly with a general population attending emergency
and medical hospital clinics in the studies by Brody,12 and Vilke et al.11

The primary finding of the present study is that a relatively high proportion of all
participating patients could correctly recall the name, indications, therapeutic action,
and dosage of their prescription medications. Very few participants in this study were
taking more than three medications (n = 42) and this number is too small to support
any trends for multiple medications and medication recall. However, there was little
indication that participants with multiple medications had greater difficulty recalling
this information than participants with only one or two medications. These findings
contradict much of the previous research into patient recall of medications,6,12,14,15
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although al Mahdy and Seymour7 similarly reported a weak correlation between the
number of drugs prescribed and errors in recall of medication name and indication.

There are several possible reasons for these unexpected findings. The study
population had made advance appointments to visit their GP or practice nurse and, as
the majority were on long-term medications, were possibly presenting for repeat
prescriptions. Our findings may therefore reflect differences in the characteristics of
hospital and general practice populations. It may be that general practice populations
are relatively knowledgeable about their medications in comparison to hospital
populations. Previous research has found relative differences in medication recall and
knowledge among patient cohorts. In one case, outpatients were more likely to recall
the names of their medications and indications for their therapy than hospital
admissions and discharges.8 Another study conducted in an emergency department
found that patients who had a GP had better recall of their medications than those
patients without a GP.11 It is also possible that patients of the general practice where
the present research was conducted tend to be better informed than patients of other
practices, although it was selected as the study site because of its size, range of
suburbs and the socioeconomic bands of its patients. Another potential reason for the
high rates of recall may be that these participants were all satisfied with their GP, a
correlation reported by Brody.12

Twenty one per cent of prescribed medications taken by the study sample (Group A)
were not recorded in the practice records. This appears to be a better result than the
discrepancies reported by Heerdink et al,22 Bedell et al,9 and Bikowski et al;10 61%,
51%, and 65% respectively. Torrible and Hogan21 found that although slightly less
than 11% of their elderly participants were using current prescription medications not
known to their GP, a high proportion of these patients had duplication of medications,
potential drug interactions, or were misusing medications. In the present study, the
reasons for disagreement between participant and practice records may include
medications incorrectly identified by the patient, medications taken prior to the
previous fortnight, confusion between prescription and over-the-counter (OTC)
medications, and medications prescribed by a health professional outside this practice,
for example, at another practice such as an after hours or tertiary student health clinic,
or by a specialist. This high proportion does indicate a need for GPs and practices to
accurately document all patient medications, including those originating outside the
practice. This information is particularly important if a new treatment regime is
initiated by the GP.9,21,22

In conclusion, most patients surveyed in this study presenting to an urban general
practice appeared to have good knowledge of their prescription medications. Our
results indicate that participants considered their prescribing practitioner, either GP or
specialist, to be their primary source of information about prescription medications.
Although the majority of the sample correctly recalled the name(s), indication, dosage
and therapeutic action of their medication(s), our findings reinforce the educational
role and responsibility of the prescribing practitioner when prescribing for patients.
This is particularly important when prescribing for patients who are elderly, retired
and have a low income.

Author information: Chrystal Jaye, Lecturer; Jason Hope, Research Assistant; Isobel
Martin, Senior Lecturer, University of Otago, Dunedin
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The Ottawa ankle rules for the use of diagnostic X-ray in
after hours medical centres in New Zealand
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Antony Dowell and John Durham

Abstract

Aims  The aims of this study were to measure baseline use of Ottawa ankle rules
(OAR), validate the OAR and, if appropriate, explore the impact of implementing the
Rules on X-ray rates in a primary care, after hours medical centre setting.

Methods  General practitioners (GPs) were surveyed to find their awareness of ankle
injury guidelines. Data concerning diagnosis and X-ray utilisation were collected
prospectively for patients presenting with ankle injuries to two after hours medical
centres. The OAR were applied retrospectively, and the sensitivity and specificity of
the OAR were compared with GPs’ clinical judgement in ordering X-rays. The
outcome measures were X-ray utilisation and diagnosis of fracture.

Results Awareness of the OAR was low. The sensitivity of the OAR for diagnosis of
fractures was 100% (95% CI: 75.3 – 100) and the specificity was 47% (95% CI: 40.5
– 54.5). The sensitivity of GPs’ clinical judgement was 100% (95% CI: 75.3 – 100)
and the specificity was 37% (95% CI: 30.2 – 44.2). Implementing the OAR would
reduce X-ray utilisation by 16% (95% CI: approx 10.8 – 21.3).

Conclusions  The OAR are valid in a New Zealand primary care setting. Further
implementation of the rules would result in some reduction of X-rays ordered for
ankle injuries, but less than the reduction found in previous studies.

The aims of this study were to measure baseline use of the Ottawa ankle rules (OAR)
for suspected fracture of the ankle, validate the OAR in a New Zealand primary health
care setting and, if appropriate, explore the impact of implementing the rules in
general practice after hours settings.

The OAR were developed upon the basis of a series of studies of ankle injuries,1–3

which were analysed to find clinical indicators for an X-ray of the ankle or foot. The
full formulation of the OAR is shown in Figure 1.4

The Accident Compensation Corporation (ACC) has recommended that the OAR be
used in New Zealand.5 There has been one attempt to validate the OAR in the New
Zealand setting,6 which showed that up to 7% of fractured ankles might have been
missed if the OAR had been implemented. This study has been criticised upon the
methodological grounds that it used an earlier version of the OAR and only tested one
part of the OAR.7 The authors of the New Zealand study contended that the failed
validation reflected the inexperience of junior staff in the assessment of limb injuries
and in applying the OAR.8

A pilot study, conducted before this study began, suggested that use of the OAR had
the potential to reduce the number of unnecessary X-rays in a New Zealand setting.
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Figure 1. The Ottawa ankle rules

An ankle radiographic series is only required if there is any pain in the malleolar zone and any
of these findings is present:

− bone tenderness at the posterior edge or tip (within 6 cm) of the lateral malleolus

− bone tenderness at the posterior edge or tip (within 6 cm) of the medial malleolus

− inability to bear weight both immediately and at presentation

A foot radiographic series is only required if there is any pain in the midfoot zone and any of
these findings is present:

− bone tenderness at the base of the fifth metatarsal

− bone tenderness at the navicular

− inability to bear weight both immediately and at presentation

Data concerning the utilisation of X-rays in the management of 159 patients with
ankle injuries presenting to Wellington’s After Hours Medical Centre (AMC) over a
three month period were collected with a retrospective notes audit. Analysis of these
data showed that ankle injuries are common (approximately 600 cases per annum),
frequently X-rayed (73% of ankle injuries), and the majority of these X-rays (75%)
are normal. Similar data have been published in other centres throughout the world.9–

11 Implementation of the OAR overseas has resulted in a reduction of up to 34% in the
number of X-rays performed, without a corresponding increase in the number of
undiagnosed fractures.3, 12–16 Even where the Rules have not been fully validated, they
were found to be more sensitive than clinical suspicion alone.17

Methods
Survey To find the baseline use of the OAR, postal questionnaires were sent to general practitioners
(GPs) on the rosters for the Wellington and Christchurch AMCs. The questionnaire asked about the use
of six guidelines to avoid specific prompting about the OAR. GPs were asked to indicate on five point
scales, from never to always, how often they used guidelines for heavy menstrual bleeding, lipid
disorders, back pain, ankle injuries, depression and youth suicide. A reply-paid envelope was included.
A second questionnaire and reminder letter was sent to non respondents.
Validation of Ottawa ankle rules The research was conducted at the Wellington AMC and the
Christchurch 24 Hour Surgery. Prospective data were collected on eligible patients over a six-month
period. In each case, the general practitioner seeing the patient was asked to determine whether the
patient was eligible to participate in the study and to seek consent from the patient. The GPs managed
patients in their usual manner and recorded their findings on a data collection sheet that included (but
did not emphasise) the observations necessary to apply the OAR. X-ray results were later recorded by
the research team. Patients who did not receive X-rays were followed up with a phone call to determine
their outcome seven to ten days after the initial consultation.
The outcome measures were X-ray utilisation and diagnosis of fracture. The sample size was based on
the number of patients required to detect a 20% difference in X-ray rates before and after the
implementation of the OAR. A sample size of 200 patients from each centre would enable us to detect
a 20% difference with a power of 80% at the 95% confidence level.
Inclusion and exclusion criteria Patients were included in the study if they were aged 18 years or
over, had pain and/or tenderness secondary to blunt trauma due to any mechanism of injury, including
twisting, falling or direct blow, affecting any of the following anatomical sites: the distal 6 cm of the
tibia and/or fibula; the talus; the navicular, cuboid and cuneiform bones; the anterior process of the
calcaneus and/or overlying soft tissues. Patients were excluded if they: were pregnant; had isolated
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injuries of the skin; had an injury sustained more than 10 days prior to the consultation; had an altered
mental state (such as alcohol intoxication); a penetrating injury; multiple trauma; or an underlying
physical condition preventing application of the OAR. Clinically insignificant fractures were defined as
bone fragments less than 3 mm in breadth, following the initial study that validated the OAR.3

Data analysis Data were entered into a Microsoft Access database. Ottawa positive and negative status
was determined retrospectively from the data for each patient by two GPs working independently and
blinded to the X-ray results. Where there was disagreement, a third general practitioner reviewed the
cases. Ineligibility due to insufficient information was determined in the same manner. Statistical tests
were carried out in EpiInfo. Exact confidence limits were obtained from Documenta Geigy Scientific
Tables for sample sizes of less than 100 and approximated for larger samples.18

The study was approved by the Wellington Ethics Committee.

Results

Survey 410 (87.1%) GPs completed the survey; 291 (94.5%) from Christchurch and
119 (73.0%) from Wellington. Eighty nine per cent of GPs reported that they never or
hardly ever used ankle guidelines (Table 1), the lowest self-reported use for any of the
guidelines.

Table 1. General practitioners’ self-reported use of guidelines

Reported use of the Guideline (%)

Guideline Never Hardly
ever

Often Very
often

Always n

Heavy menstrual bleeding

Lipid disorders

Back pain

Ankle injuries

Depression

Youth suicide

131 (33)

61 (15)

125 (31)

205 (52)

138 (34)

203 (51)

169 (42)

102 (25)

188 (47)

147 (37)

169 (42)

152 (38)

81 (20)

154 (38)

56 (14)

30 (8)

72 (18)

34 (8)

19 (5)

62 (15)

25 (6)

9 (2)

22 (5)

10 (2)

2 (0)

22 (5)

4 (1)

4 (1)

1 (0)

2 (0)

402

401

398

395

402

401

Recruitment Data were collected from May to December 2001 for 109 consenting
patients from Christchurch and 107 from Wellington. Comparison of recruited
patients with completed ACC forms indicated a coverage of slightly more than 50%
had been achieved. Seven patients from Christchurch and nine from Wellington were
subsequently excluded from the analysis because the data collection forms had not
been completed sufficiently to allow application of the OAR (13), they were ineligible
due to an underlying physical condition (1), or they had fractures of the lower leg (2).

Recruited patients included 94 males and 106 females. There was no difference
between Wellington and Christchurch with regard to age (?2 = 1.97, p = 0.742) and
gender (?2 = 0.34, p = 0.559) of recruited eligible patients.

Data comparing recruited patients to non-recruited patients were available from
Wellington, where ACC forms were audited and compared with recruitment forms.
Study data collection forms were completed for 99 of 226 (43.8%) eligible patients
for whom ACC forms were completed. The age (?2 = 1.48, p = 0.478) and gender (?2

= 1.07, p = 0.302) profile of patients not recruited for the study was not significantly
different from recruited patients.
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Table 2 shows the number of patients for whom the OAR were positive, whether they
received X-ray, and whether they had a fracture.

Table 2. Comparison of the use of the OAR and usual practice in identifying
ankle fractures

Fracture* No Fracture
Ottawa rules
Positive
Negative

13
0

97
86

Usual clinical practice
X-ray ordered†

X-ray not ordered
13
0

116
67

* Excludes clinically insignificant fractures; † Ordering X-rays was used as a measure of usual practice

X-rays A total of 133 (67%) patients received X-rays, 74 (73%) in Christchurch and
59 (60%) in Wellington.

Fractures Seventeen fractures were diagnosed; nine (9%) in Christchurch and eight
(8%) in Wellington. Three fractures from Christchurch and one from Wellington were
clinically insignificant; three were flake avulsions and one was a bone fragment.

Sensitivity and specificity of the Ottawa ankle rules There were 11 cases of
disagreement between the reviewing practitioners when surveying the data sheets for
Ottawa status that were resolved by a third practitioner. In total, 113 patients were
assessed as Ottawa positive, and 16 of these patients had fractures. The four patients
with clinically insignificant fractures were excluded when the sensitivity and
specificity of the OAR was assessed. Of these four, three were Ottawa positive and
one was Ottawa negative.

The overall sensitivity of the Ottawa Rules was 100% (95% CI: 75.3 – 100) and the
specificity 47% (95% CI: 40.5 – 54.5). In Christchurch the sensitivity was 100%
(95% CI: 75.3 – 100) and the specificity 39% (95% CI: 28.8 – 49.4); and in
Wellington the sensitivity was 100% (95% CI: 75.3 – 100) and the specificity 56%
(95% CI: 44.7 – 66.0). The positive predictive value of the OAR was 12% overall
(95% CI: 6.5 – 19.4); 10% (95% CI: 3.6 – 19.6) in Christchurch, and 15% (95% CI:
6.2 – 28.3) in Wellington.

Sensitivity and specificity of usual practice The sensitivity and specificity of usual
practice was determined by assessing whether an X-ray was ordered or not by the GP
at the time of the consultation. In total, 129 X-rays were ordered, of which 13
revealed a fracture. The overall sensitivity of usual practice was 100% (95% CI: 75.3
– 100) and the specificity 37% (95% CI: 30.2 – 44.2). In Christchurch the sensitivity
was 100% (95% CI: 75.3 – 100) and the specificity 30% (95% CI: 21.03 – 40.5); and
in Wellington the sensitivity was 100% (95% CI: 75.3 – 100) and the specificity 43%
(95% CI: 32.9 – 54.2). The positive predictive value of usual practice was 10% (95%
CI: 5.3 – 16.1) overall; 9% (95% CI: 3.2 – 17.5) in Christchurch; and 12% (95% CI
5.0 – 23.3) in Wellington.
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What difference would implementing the Ottawa ankle rules make? General
practitioners ordered X-rays for 101 of the 110 (92%) Ottawa positive cases and for
all four patients with clinically insignificant fractures. X-rays were ordered for 28 of
86 (33%) Ottawa negative patients. In the setting we studied, use of the Ottawa rules
would reduce the total number of X-rays ordered from 129 to 110. Implementing the
OAR would therefore reduce X-ray utilisation by 16% (95% CI: approx 10.8 – 21.3).
However, strict application of the OAR would mean that one of the four patients with
clinically insignificant fractures would not have been X-rayed.

Discussion

Strict application of the OAR to the patients in this study would not have resulted in
GPs missing any clinically significant ankle fractures. The sensitivity and specificity
of usual practice was comparable to the sensitivity and specificity of the OAR. Strict
application of the OAR would have saved only 19 X-rays in the sample studied. It
was therefore decided that the benefits of further implementation of the OAR did not
warrant a specific implementation programme.

The study has validated the OAR in a New Zealand primary care setting. The
difference between this result and that found in the earlier attempt to validate the
OAR in New Zealand could be explained by the exclusion criteria that were used in
this study, but were absent from the earlier research. If we had not applied exclusion
criteria, the OAR would have appeared to miss three fractures. Upon close
examination, however, these were clinically insignificant flake avulsions to which the
OAR could not be applied. The original validation of the refined OAR excluded
fractures with bone fragments less than 3 mm in breadth on the empirical grounds that
such fractures were not treated with plaster immobilisation.3 However, in a setting in
which the clinical norm is to treat avulsion fractures, the appropriateness of the OAR
for these events is open to debate. This emphasises the point that while the OAR are
valid in a New Zealand setting, they must be applied appropriately.

Use of the OAR would have reduced the number of X-rays ordered by 16% in the
sample that we studied. Even though awareness of the OAR among GPs was low, the
outcome of usual practice of ordering X-rays is similar to the outcome that would
have been obtained using the OAR. This suggests that clinically experienced
practitioners may be able to apply the important elements of guidelines without
acknowledging that they are using a guideline in any formal sense.

The potential for 16% reduction in X-rays was less than we expected on the basis of
previous research,3,12–16 and it is therefore questionable whether good results could be
achieved with an education campaign. Resources for an education campaign are
probably justified only where there is prima facie cause to suspect that an unduly high
proportion of ankles are being X-rayed.

We have validated the OAR in a New Zealand primary care setting, however we have
identified some limitations to them as a tool in clinical practice. The Rules do not
make as much of a difference to normal practice in ordering X-rays as might be
expected from previous studies, and the definition of clinically insignificant fractures
to which the OAR do not apply is a grey area that deserves careful consideration in
practice.
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Hand-held computers in healthcare: what software
programs are available?
Wayne Gillingham, Alec Holt and John Gillies

Abstract

The technology sector of healthcare is entering a new evolutionary phase. The
medical community has an obligation to the public to provide the safest, most
effective healthcare possible. This is more achievable with the use of computer
technology at the point of care, and small, portable devices could fulfil this role. A
PriceWaterhouse Coopers 2001 survey1 on information technology in physician
practices found that 60% of respondents say that physicians in their organisation use
personal digital assistants (PDAs), compared with 26% in the 2000 technology
survey. This trend is expected to continue to the point where these devices will have
their position on a physician’s desk next to the stethoscope. Once this electronic
evolution occurs, doctors will be able to practice medicine with greater ease and
safety. In our opinion, the new generation of PDA mobile devices will be the tools to
enable a transformation of healthcare to a paperless, wireless world.

This article focuses on uses of PDAs in healthcare, whether by the registrar,
consultant, nurse, student, teacher, patient, medical or surgical director. Current PDA
healthcare software is categorised and discussed in the following five groups: 1)
reference/text book; 2) calculator; 3) patient management/logbook; 4) personal
clinical/study notebook; 5) utility software.

What is a personal digital assistant?

PDAs are set apart from other computer systems by the fact that they are “personal”.
They become your diary, your watch, and your mobile phone. They are of limited use
to others and tailored to your needs. In healthcare, there are few workers who perform
exactly the same activity; a PDA can be tailored to suit each individual and improve
productivity, unlike a desktop or laptop personal computer (PC), which restricts a
user’s characteristics to suit a standardised framework. The major argument for
equipping each worker with a PDA, rather than having a pool of machines that are
handed over each shift, is the fact that they are personal – PDAs go home with you
and fit in as part of your life.

Uses for PDAs in healthcare

There are three main operating systems (OS) for PDAs. Palm operating system
occupies a large share (estimated 60–75%) of the market. Pocket PC (WinCE) and
EPOC32/Symbian OS share 15% each. The Linux OS is still in Beta release, ie it is
still being tested and modified. The software available for the OS defines the PDA’s
utility, unlike personal computers in which the choice of OS is a secondary
consideration. The Internet was searched for healthcare related PDA software and the
software was organised into relevant categories. In particular, characteristics, features
and benefits to healthcare workers, and teaching and learning in clinical practice were
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analysed. High-ranking applications that require further investigation were
highlighted. There five main categories of healthcare software are outlined below.

Reference/text book

The obvious example of reference software is a drug formulary, such as the British
National Formulary (BNF), transferred to electronic format. These are very popular
among PDA users; most are free and carry disclaimers about content. The most well
known is ePocrates3 for the Palm (Figure 1), which is updated weekly on the Internet.
Textbooks in medicine, surgery and anatomy are popular, as are lists of definitions,
procedure codes and laboratory reference values. Most reference material is managed
with additional viewing software that compresses the data.

Figure 1. ePocrates drug database for the Palm OS

By far the majority (greater than 60%) of healthcare software is reference software,
with medical, reference values, and drugs databases being equally popular. Surgical
and anatomical texts or illustrations are uncommon. Reference software is almost
exclusive and does not offer other features apart from some drug databases that offer
drug dosage calculations. The plethora of data reflects the ease with which documents
can be converted and stored on a PDA, rather than the demand for such software. The
size of some texts is reduced by using a compression program such as Tomeraider4

(all platforms) or iSilo5 (Palm OS). Most commercial software use proprietary reader
software to avoid piracy or ease development. Only one in four of the commercial
reference software had any type of regular update service (Table 1).

What is reference software used for? The most popular audience is junior staff who
use it for clinical management decisions. Commercial drug databases are of limited
use to New Zealand hospitals, as each provides its own “preferred medicines list”
(PML). PMLs can be easily converted to any PDA format and used as a portable
reference text. PMLs may not contain other drug information such as methods of
action and alternative brand names; free drug databases are useful for this. In our
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experience, when information on drugs is so easily accessible, you refer to it more
frequently and, over time, become familiar with most drugs.

Table 1. Commercial reference software updates

Daily update Weekly update Monthly update
Medical text Clinical Update

(biweekly)
Clinical Guidelines
Clinical Medicine Consult 2.0
Infectious Diseases
MyDoktor 3.0
PEPID '99 (Portable Emergency
Physician Information Database)

Drug database Parkstone Med ePocrates Rx & ID
(Freeware)

Medical texts and handbooks are useful for interns and house surgeons to aid learning.
These people do not make most vital management decisions and it is unlikely that
they would need weekly or monthly updated medical texts; therefore, any of the other
less expensive or free medical texts would be adequate. Most of this type of learning
is done using traditional textbooks, although handbook-type files are useful. As with
drug databases, users will avail themselves of the service if it is easy to access – for
example, students will go to the computer lab and read Harrisons Online rather than
searching the textbook.

In hospital practice, registrars make the majority of clinical decisions, under the
guidance of their consultant. The current trend towards evidence-based medicine
(EBM) questions this relationship, as traditionally management decisions were made
on consultant preference rather than current best evidence. Ideally, the registrar
should research the topic, find the best management for their patient and discuss it
with the consultant. In reality, time constraints make this impossible, and the
consultant guides the registrar via telephone or ward round. Now there are
subscription services that provide best evidence services on the Internet, such as the
Cochrane database, Best Evidence and Uptodate.com5 (Uptodate is a clinical
reference on CD-ROM and online for medicine sub specialists). Others, such as
Prodigy for primary care6 and BestBets EBM7 are useful free sites. A pilot trial is
being performed by the University of Toronto with their own EBM database. 8

Another highly recommended subscription site is Bringing Evidence to the Point of
Care,9 which is part of the Oxford Clinical Handbook system.10

EBM is the next step in modern healthcare, and PDAs can deliver it. Registrars are
the most appropriate link in the chain to introduce a PDA combined with Internet-
based EBM resources.

Calculators

Either simple single calculation-type programs, such as re-warfarinisation tables, or
multiple calculation-type programs are available that work out everything from blood
gases to Mini Mental State exams (Figure 2). Often, these are combined with a
database to allow monitoring of successive values, for example, diabetic blood sugars
for one patient. Drug formularies can be combined with calculators to work out
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dosage regimes. Calculation software is an essential part of any health worker’s PDA,
if only for conversion of pounds to kilograms.

Figure 2. Medikit calculation software for EPOC32

Calculators suited three types of audience: patients, juniors and specialists. There are
many available to patients for management of self medication, most commonly for the
treatment of diabetes. The patient-orientated software was not fully investigated, as it
was not the focus of the research. Some are included as examples only and may not be
representative. Few commercial calculators (Table 2) were solely calculators. The
more advanced calculators were involved in drug dosing calculations combined with a
formulary. Notably, most comprehensive products are shareware or free, which is
good for junior staff, but becomes a problem when life and death decisions are made
on software that is not rigorously checked for accuracy. Possible solutions for New
Zealand would be for a specialist to review the non-commercial calculation software
and accredit it for use in the hospital. Updates would have to undergo the same
accreditation. This system is driven by the need for billing to private insurance
companies and so exists in the USA health market; for example Parkstone Med has
daily updates of insurance policies.

Table 2. Calculation software

Recommended calculators Other software

Shareware MediKit v 3.01
Chartnote 3.13
Medcalc 3.91
Medmath

Commercial ePatient 2000
Parkstone Med
PEPID '99

Pedisuite
ER Suite
CE On-Call Professional
Doxuite
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It is notable that few calculators combined intuitive userbility with
comprehensiveness and so the recommended applications stood out. An accredited
calculator and PML on a PDA would suit the student to registrar audience and
increase PDA desirability as a useful tool. A recent innovation is evidence-based
calculators such as Medrules and MD EBM 2.01 for Palm OS, and Inforetriever 3.0
for WinCE. These help analyse data using Bayesian theory to give the best clinical
decision. Although excellent clinical tools, the Palm versions carry disclaimers and
should not be used for clinical decisions but as teaching software only. All provide
journal references and are excellent teaching aids. Inforetriever (Figure 3) is
commercial, has regular monthly updates, and is a useful tool that works well in PDA
format.

Figure 3. Screen shots for EBM calculator InfoRetriever

Patient management/logbook

Patient information management systems are big business. On a smaller scale, most
PDAs are not integrated into the system so they act as a replacement for the scraps of
paper with patient stickers attached that a busy house surgeon carries around. This
type of ward management software is popular, and some organised wards transfer the
data from PDA to PDA as a type of electronic handover. More advanced packages
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allow a clinical record to be kept as well, for example, the lab tests ordered, the
results, X-ray findings and billing. This can be printed out as a discharge summary
and save time scanning back through notes for salient points. In anticipation of the
SNOMED Clinical Terms coding system due this year (replaces READ CT, ICD10 &
9, OPCSv4 and other systems), an international system will be recognised and
universally adopted ( in the UK, USA, Australia and New Zealand), which will aid in
standardised software development. Unfortunately, the coding system is massive, and
wireless links with PDAs acting as terminals may be required. There are many
problems with keeping a collective clinical record on computer. This possibility is
unlikely to be fully realised for many years yet, unlike the general practitioners’
system, which works well.

Logbook systems are commonplace and PDAs perform this task well. Logbooks can
be used for training purposes (Figure 4) or Clinical Audit. PDAs will soon become
essential as a logbook of some type for every healthcare worker.

Figure 4. Screen shot for Trainee Surgical Logbook for EPOC32

There were seven titles in the training record category, which are essentially surgical
logbooks (Table 3). Most logbooks are individual to the specialty and often to the
region, and so many more titles exist. For some reason, anaesthetists were the first off
the mark and produced palmtop anaesthetic logbooks literally years before any others.

Table 3. Training record/logbook software worth considering

Release type Title EPOC32 Palm OS WinCE PC-Mac

Commercial Anesthesia
Assistant 3

No Yes No No

Commercial prologger No Yes No Yes
Shareware AnaeStats No Yes No No
Shareware Ob/Gyn Stat

Tracker
No Yes No No

Shareware sLOG Yes No No No
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Logbooks can operate either as a stand-alone package, or just the data entry part with
the actual computing power done on the PC. Most logbooks represent the transfer of a
paper-based system to a computer and are often flawed, as a computer system has the
ability to collect much more detail and manage relational databases. The choice of
logbook depends on your specialist training field. Commercial software offered no
benefits over shareware.

Ward management software

Ward management software helps with day-to-day running of the ward and provides
ability to record blood results and create “to do” lists. Notably, WinCE software
features in most of the worthy software (Table 4).

Table 4. Ward management software worth considering

Release type Title EPOC32 PalmO/S WinCE PC-Mac

Commercial Patient Tracker 5.1 No Yes Yes Yes
Commercial Doxuite No No Yes No
Commercial ePatient 2000 No Yes Yes Yes
Commercial Mobile MedData Charts No Yes Yes No
Commercial Mobilephysician.net No Yes Yes Yes
Commercial PatientKeeper No Yes Yes Yes
Commercial PocketChart No No Yes No
Commercial PocketPractitioner 2002

Office V2.0
No Yes No Yes

Commercial Touchbase No No Yes No
Fully supported
commercial

Parkstone Med No No Yes No

Shareware WardWatch v2.5 No Yes No No
Shareware Chartnote 3.13 Yes No No No
Shareware Client_L 4.02 Yes No No No

The acknowledged problem with ward management software is the lack of integration
with the ward computer system. Shareware, and some of the commercial software,
require the manual entry of patient data such as name, address and lab results. One of
the authors used Client_L in a busy UK hospital and found it useful, but after two
months returned to using a piece of paper and patient stickers, the reason being the
time it took to enter all the initial data. He would only manage patients for one or
maybe two days, due to the 1:4 daily rota. He thinks a PDA would be helpful after
three to four days of same patient contact. Commercial software, such as
PatientKeeper and Touchbase, synchronise via wireless or Internet links to
autopopulate themselves with the doctor’s patient demographics and lab results. It is
hard to imagine this occurring overnight in a New Zealand public hospital,
particularly considering that the focus of these programs is often to improve insurance
billing and coding. Mobilephysician.net shifts the hospital data onto the Internet so it
can be accessed remotely or by any platform. Patients can also access the information
and schedule appointments.

Software tends to be either low spec or very high spec, but modular software such as
Touchbase allows you to purchase only the features you want, such as ward
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management and autopopulation. Most commercial software overlaps as a clinical
record and there is no easy solution or halfway step for ward management.

One suggestion is to use one of the readily available PDA telnet programs and/or
Internet browser, depending on the hospital, with wireless access to the local area
network (LAN). A page or screen can be set up by the IT department to generate
current patient lists and lab/imaging results for each user. This would provide most of
the available hospital computer services on the PDA. Additional services are available
at some hospitals, such as online imaging/X-ray booking at Wellington, and electronic
discharge summaries at Auckland. No proprietary software would have to be
produced for the PDA, nor would the solution be platform specific. The availability of
data in one’s hand really does save time and aids productivity. WinCE solutions are
popular, because scaled-down versions of Microsoft products are included in the OS
as well as the ability to write in Visual Basic, saving the need to learn a proprietary
PDA language. Therefore, WinCE PDAs are most likely to make the jump from a
dumb terminal to a basic integrated ward management package in New Zealand.
MediHPC performs some of the above tasks by facilitating integration of a WinCE
machine with hospital enterprise systems.

Clinical audit is required but underfunded in New Zealand, so it is unlikely that any
hospital is going to action PDA software for audit. Nevertheless, some departments
have done this at their own personal cost. Most Oral and Maxillofacial Surgery
departments south of Auckland, for example, have introduced a standardised palmtop
logging system for Casualty attendances.11 This has proved very worthwhile, and
some of their data has resulted in improved practice. Note that clinical audit is quite
different to a computerised clinical record.

Clinical record

PocketPractitioner 2002 Office V2.0 and PatientKeeper have their own open
programming language to allow third-party developers to add their own influence. It
links with the hospital system and does most things required. Mobile MedData Charts
is effectively the patient’s notes in your hand, plus all lab and pharmacy facilities.
Touchbase has the novel feature of voice dictation that is then transmitted for typing;
each module of Touchbase covers a need in healthcare, such as wireless receipt and
acknowledgement of lab results. Digital Assist Palm Medical Charting is what seems
to be an emergency department charting program. Although there must be more to it
for the price (Table 5), most reviews are not kind to it.

Table 5. Worthwhile clinical record software

Title Palm OS WinCE PC-Mac Price

ePatient 2000 Yes Yes Yes $160.00
Mobile MedData Charts Yes Yes No $70.00
Mobilephysician.net Yes Yes Yes $1,200.00
Palm Electronic Medical Records 8.1 Yes No No Unknown
PatientKeeper Yes Yes Yes $70.00
PocketChart No Yes No Unknown
PocketPractitioner 2002 Office V2.0 Yes No Yes $200.00
Touchbase No Yes No Unknown
Digital Assist Palm Medical Charting Yes No No $4,500.00
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The above software is a pipedream for New Zealand systems. Even if a small hospital
adopted them as a trial, not all workers will suit a PDA and other systems will be
necessary for these users to access and enter data.

However, there are some visionaries in New Zealand. The school dental services in
Wellington, Christchurch and Taranaki have equipped all school dental therapists
with palmtop computers that hold complete patient records (Molaris School Dental
System). Wellington has kept this data for almost ten years and can perform world-
leading analysis on child dental health at the touch of a button. Palmtops obviously
suit the mobile needs of a dental therapist; even start and finish times for each patient
are kept to help plan allotment of resources. Taranaki has linked their system to the
national hospital patient register and it is notable that the School Dental Service has
cleaned up large parts of the database by eliminating double ups and other coding
errors with patients.

Personal clinical or study notebook

Every health worker who has a notebook can create their own dataset, whether that be
surgeons’ glove sizes or good ideas for a research project. Most PDAs come equipped
with on board software to allow personal organisation using either agenda entries or a
jotter pad. Specific healthcare notebooks fall into three subcategories.

Citation managers allow for download or entry of journal and other referenced
material (Figure 5), and keep facts are readily at hand for clinicians. Although
wireless communication to medical resources is more commonplace, a personal
database of choice articles is still useful. Citation managers were few (Qcite,
EPOC32; Reference Pocketeer, Palm OS) and if one is available use it. Databases
could be created from the inbuilt software, but features such as import from Medline
and Web synchronising are useful in the Shareware versions and hard to write
yourself.

Figure 5. Reference Pocketeer for the Palm, citation manager
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Brain mapping or project planning software with a healthcare focus is uncommon but
useful to those who know how to use them, especially those who think on the run.

Study notebooks were available but offered nothing of any value. Making one’s own
simple database or word file to build up a knowledge base is simple to do on the
inbuilt PDA applications. Tablet-based systems may not favour this, due to their slow
data input.

Simple medical notebooks or database systems offer little over non-medical systems.

Utility software

For healthcare workers, the main utility software is that of document viewers. They
offer either conversion and viewing of PC or Internet based documents, or
compression of documents. Web page viewers such as AvantGo2 allow for updates of
pages each time you synchronise with the PC, which can then be viewed offline later
in spare time. In the healthcare setting, wireless updates can make X-ray reports
appear when they are available or update patient lists as you walk about the hospital.
This type of technology is well established in some Northern American Hospitals.
Downloading the day’s lecture notes for reading later on the train may seem useful,
but in practice it does not happen. The level of demand for this service is quite
different than for lab results or referral letters, despite the underlying utility software
being identical.

Many Palm-based OS solutions require additional software to run. Some of the
additional software such as Tomeraider is available on all platforms, and makes good
sense. Tomeraider compresses text files into a flat database format and is very fast.
There are conversion programs and readers for the various platforms, but they are
often less than perfect. Palm has the most medical reference data, but as mentioned a
lot of it is unnecessary; most is stored in iSilo or hanDBase format, which can be read
by EPOC32 but not WinCE as yet. All three platforms have PDF and HTML viewers
as well as telnet and web browsers. Palm OS is the weakest in terms of web browsing,
due to its low-resolution screen and limited processing power. Software such as
AvantGo for the Palm and WinCE takes the web page and converts it into an offline
format for later viewing. It features an automated synchronisation system, so that each
time the palm is synchronised with the PC the selected web pages are checked and
new developments are updated to the Palm. This is an excellent feature for clinical
updates, newsletters, timetables and memorandums.

Other considerations (teaching/study/learning aids)

There is limited software available for teaching purposes. There are many titles
available that would make good learning aids due to the easy access of information
such as drugs databases. They can be useful for quickly accessing data such as
eponyms, references and drugs, but the size and format of textbooks is superior.
“Flash card” equivalent software is available and would be good for revision.

Problems with this study

Software is not only rapidly developing but we estimate 2000 Medical PDA software
titles are available. Most are nothing special, but with such a number fragmented
across web sites, with maybe two or three resellers and three or four reviews, it
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becomes difficult to successfully find and collate all software. Few hospitals use
PDAs hospital wide and there is a lot of enthusiast software written and used in
departments that is not published on the web. The data collected is therefore not
complete, but we hope it is representative.

Conclusions

There is an enormous resource on the Internet for healthcare-related PDA software.
The current software has been categorised into five categories and eighteen
subcategories. Half the software fits into more than one category, in particular the use
of computational features on reference data, for example calculating drug doses from
drug formularies and best treatments from evidence-based texts.

Healthcare workers have varied roles and the suitability of software to different
audiences has been recorded. Teaching and learning on computer systems is still at an
early stage in healthcare education. Most learning for students is either by formal
study or on the job experience. PDAs bridge this gap by providing formal study
references traditionally bound to the library in the palm of their hand while “on the
job”. Each category of software improves productivity and so allows for more
experience. Benefits have been outlined in the text; one disadvantage not mentioned is
the need for juniors to do “the hard yards”. PDAs allow for menu choices and list
options but nothing compares to having to formulate one’s own history, examination,
investigations and problem list onto a blank piece of paper. Juniors need to be
proficient at this, as it helps consolidate a lot of knowledge; teachers need to be aware
of the pitfalls and supervise carefully.

High-ranking applications are grouped in the linked tables [Tables 8 to 13 appear at
the end of this article] and many are mentioned in the text. The choice of applications
for introduction to NZ hospitals should be made according to their features and what
will be most readily accepted. For PDAs to be adopted by healthcare workers, they
need to be instantly usable and fill a need. Therefore, preferred medicine lists and lab
results on hand are great sales tactics.
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9. Bringing evidence to the point of care. http://www.cebm.utoronto.ca/projects/  Accessed 25
February 2002.

10. UpToDate: welcome. http://www.uptodate.com  Accessed 25 February 2002.

11. Maxillofacial casualty logbook. http://www.geocities.com\gillinghamw\CasLog.htm
Accessed 25 February 2002.
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Table 8. Definite hit software

Student House Surgeons Registrar/Trainee GMP Consultant Clinical
heads

Reference/

textbook

Drugs
Database +
PML.  Half the
suitable
software is non
commercial

Drugs + PML,
Medical & Lab
Reference

EBM literature or
online EBM eg.
Uptodate.com

Drugs + PML
EBM
software

Calculator Appealing but
should do this
manually to
understand the
process

A definite

Patient
managemen
t/logbook

Training Logbook Clinical
record that
syncs with
PDA – most
GMP’s have
PC

Audit
Logbook
(To supply
to the
clinical
staff.)

Personal
clinical/
study/
notebook

Citation
Manager

Utility
software

Document viewer, Web browser and email

Other Wireless access
to Hospital Lab
results and
ordering.

Wireless access to
Hospital Lab
results and
ordering.
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The following tables list notable software titles for each category listed above. This
software can be found on the Internet by searching for it by title.

Table 9. Reference software suitable for students

Platform Category

Release type Title
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Commercial 5 Minute series ID, Paeds, Ortho,
Sports, Toxicology, A2z of drugs

* * * *

Commercial Cardiology eHandbook * * *
Commercial Documents To Go Professional

4.0
* *

Commercial Doxuite * * * *
Commercial EMS Gold 1.3 / Pocket Trauma

1.2
* *

Commercial Infectious Diseases * *
Commercial Medical Dictionary Bundle

/Beiks/ 2.0
* *

Commercial Obstetrics for Primary Care
Physicians

* * *

Commercial PDATox * * * *
Commercial Pedisuite * * * *
Commercial PocketMedicine Series * * *
Commercial Skyscape Essentials Bundle,

Drug Interaction Facts, 5 Minute
Clinical Consult, iFacts

* * * *

Freeware Cancer Staging and Treatment**
1.9

* *

Freeware Drugs Database (BNF) * * * *
Freeware SurgicalDB 1.0 * *
Fully supported
commercial

Digital Assist Palm Medical
Charting

* *

Shareware MD EBM 2.01 * *
Shareware MiniRD 1.0 * *
Shareware Orth v1 * * *
Shareware PregCalc Pro PregCalc Pro * *
Shareware sLOG * *
Shareware USMLE 1: Review (Demo) 1.1 * *
Shareware WardWatch v2.5 * *
Commercial 5 Minute Medical Consult * * * *
Commercial MyDoktor 3.0 * * * *
Commercial Wash Mnl™ (The Washington

Manual of Medical Therapeutics,
30th Edition)

* * * *

Freeware eDrugsDatabase 1.0 * *
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Platform Category

Release type Title
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Freeware MedCalc 3.91 * *
Freeware MedMath * *
Shareware MediKit v 3.01 * *
Commercial Clinical Guidelines * *
Commercial Clinical Medicine Consult 2.0 * * *
Commercial Clinical Update Biweekly * *
Commercial ePatient 2000 * * * * * *
Commercial Inforetriever 3.0 * * * *
Commercial Mobilephysician.net * * * *
Commercial PatientKeeper * * * *
Commercial PEPID '99 (Portable Emergency

Physician Information Database)
* * * * *

Commercial Touchbase * * *
Freeware ePocrates Rx & ID * *
Freeware MedRules * *
Fully supported
commercial

Uptodate.com * * * * *

Shareware Client_L 4.02 * *
Shareware Qcite * *
Shareware Reference Pocketer 2.2 * *
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Table 10. Notable reference software

Release type Title
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Brief Description

Shareware AnesthesiaDrugs
4.0.4

* * *

Shareware CodeMeister 2.02 * * * * * ICD9 codes for USA

Shareware Orth v1 * * * * * orthopaedic coding, scoring,
classifications

Shareware USMLE 1: Review
(Demo) 1.1

* * * US med exams flash cards

Fully supported
commercial

Parkstone Med * * * * * * * Drug prescriber, biller, referrer

Fully supported
commercial

Uptodate.com * * * * * * * * * Online EBM database

Freeware Cancer Staging and
Treatment** 1.9

* * * * * * staging and text

Freeware Drugs Database
(BNF)

* * * * * * BNF on palmtop

Freeware eDrugsDatabase 1.0 * * * * * * drugs database

Freeware ePocrates Rx & ID * * * * * * drugs and infectious diseases
database

Freeware SurgicalDB 1.0 * * * * Surgical Database

Commercial 5 Minute Medical
Consult

* * * * * Oxford handbook type

Commercial 5 Minute series ID,
Paeds, Ortho, Sports,
Toxicology, A2z of
drugs

* * * * * * * Medical Handbooks on any
topic, pay for each individually

Commercial Cardiology
eHandbook

* * * * * Cardiology text

Commercial Clinical Guidelines * * * * * * Clinical guidelines text

Commercial Clinical Medicine
Consult 2.0

* * * * * * medical ref oxford handbook
style, can buy just one
specialty or all (this package)
clinical medicine series

Commercial Clinical Update
Biweekly

* * * * * * * * biweekly medical update email
sent to the palm

Commercial Doxuite * * * * * * Patient management
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Release type Title

St
ud

en
t

H
/S

R
eg

is
tr

ar
/T

ra
in

ee
G

M
P

C
on

su
lt

an
t

A
dm

in
C

lin
ic

al
 h

ea
ds

T
ea

ch
er

s
P

at
ie

nt
s

R
ef

er
en

ce
/T

ex
tb

oo
k

C
al

cu
la

to
r

P
at

ie
nt

 M
an

ag
em

en
t /

 L
og

bo
ok

P
er

so
na

l /
 C

lin
ic

al
 S

tu
dy

 N
ot

eb
oo

k
U

ti
lit

y 
so

ft
w

ar
e

Brief Description

Commercial EMS Gold 1.3 /
Pocket Trauma 1.2

* * * * Trauma and ACLS guide

Commercial ePatient 2000 * * * * * * * * * * Patient management

Commercial ER Suite * * * * * combines pedisuite, drip
calculator, fluid wizard and
PDA Tox

Commercial Infectious Diseases * * * * * * infectious diseases text

Commercial Inforetriever 3.0 * * * * * * * * ClinicalDecision making tool
based on EBM

Commercial Medical Dictionary
Bundle /Beiks/ 2.0

* * * * Medical Dictionary 38000
definitions

Commercial Mobile MedData
Charts

* * * * * * * * Patient Management System
links to hospital system

Commercial MyDoktor 3.0 * * * * * * * Medical database over 1500
entries

Commercial Obstetrics for
Primary Care
Physicians

* * * * * Obstetrics handbook text

Commercial PDATox * * * * * * * Drug poisoning guide

Commercial Pedisuite * * * * * Paediatric guide and calculator

Commercial PEPID '99 (Portable
Emergency
Physician
Information
Database)

* * * * * * * * Medical & drug reference and
calculator Editions are Emerg
Med, Student, Medicine,
Nurses, Paramedic, pharmacy

Commercial PocketChart * * * * * * Patient management clinical
record

Commercial PocketMedicine
Series

* * * * * * * medical texts almost any topic,
each a separate purchase

Commercial Touchbase * * * * * * * * * Modular patient management,
drugs, billing and reference
system

Commercial Wash Mnl™ (The
Washington Manual
of Medical
Therapeutics, 30th
Edition)

* * * * * * Medical text USA
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Table 11. Notable calculator software

Release type Title
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Brief Description

Shareware Chartnote 3.13 * * * * * * Patient management software
for physicians

Shareware Diabetes
Manager 2.23

* * Diabetes tracker manager
with food database

Shareware MD EBM 2.01 * * * * * * Evidence-Based Medicine
Stats Calculator

Shareware MediKit v 3.01 * * * * * * Advanced comprehensive
medical calculator

Shareware MiniRD 1.0 * * * dieticians calculator
Shareware Orth v1 * * * * * orthopaedic coding, scoring,

classifications
Shareware PregCalc Pro

PregCalc Pro
* * * * * Pregnancy Calculator

Fully
supported
commercial

Parkstone Med * * * * * * * Drug prescriber, biller,
referrer

Freeware MedCalc 3.91 * * * * Medical Calculator
Freeware MedMath * * * * Medical Calculator Multiple
Freeware MedRules * * * * * EBM calculator
Commercial Doxuite * * * * * * Patient management
Commercial ePatient 2000 * * * * * * * * * * Patient management
Commercial ER Suite * * * * * combines pedisuite, drip

calculator, fluid wizard and
PDA Tox

Commercial Inforetriever 3.0 * * * * * * * * Clinical Decision making tool
based on EBM

Commercial PDATox * * * * * * * Drug poisoning guide
Commercial Pedisuite * * * * * Paediatric guide and

calculator
Commercial PEPID '99

(Portable
Emergency
Physician
Information
Database)

* * * * * * * * Medical & drug reference and
calculator Editions are Emerg
Med, Student, Medicine,
Nurses, Paramedic, pharmacy
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Table 12. Notable patient management software

Release type Title
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Brief Description

Shareware AnaeStats * * * Anaesthesia Logbook for
USA

Shareware Chartnote 3.13 * * * * * * Patient management software
for physicians

Shareware Client_L 4.02 * * * * * patient tracker, manager
Shareware Ob/Gyn Stat

Tracker
* * * Obs & Gynae Logbook

Shareware sLOG * * * * * Surgical trainee logbook,
amazing

Shareware WardWatch v2.5 * * * * Ward management for
residents

Fully
supported
commercial

Digital Assist
Palm Medical
Charting

* * * * * * Emergency Dept Patient
Charting software

Fully
supported
commercial

Molaris School
Dental System

* * * School Dental Service
Clinical Record data

Fully
supported
commercial

Parkstone Med * * * * * * * Drug prescriber, biller,
referrer

Freeware SCATA
Logbook

* * * Anaesthetics logbook

Commercial Anesthesia
Assistant 3

* * * * Anaesthetics Logbook

Commercial Doxuite * * * * * * Patient management
Commercial ePatient 2000 * * * * * * * * * * Patient management
Commercial Mobile MedData

Charts
* * * * * * * * Patient Management System

links to hospital system
Commercial Mobilephysician.

net
* * * * * * Patient Management give

wireless / internet front end
Commercial Palm Electronic

Medical Records
8.1

* * * * * * * Patient management software
- synchs to bigger Windows
version. Pay for windows
version - undisclosed cost $$$

Commercial PatientKeeper * * * * * * * * Complete Patient
Management System links
with hospital system - open
architecture language for 3rd
party development
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Release type Title

St
ud

en
t

H
/S

R
eg

is
tr

ar
 / 

T
ra

in
ee

G
M

P
C

on
su

lt
an

t
A

dm
in

C
lin

ic
al

 h
ea

ds
T

ea
ch

er
s

P
at

ie
nt

s
R

ef
er

en
ce

/T
ex

tb
oo

k
C

al
cu

la
to

r
P

at
ie

nt
 M

an
ag

em
en

t/
L

og
bo

ok
P

er
so

na
l/C

lin
ic

al
 S

tu
dy

 N
ot

eb
oo

k
U

ti
lit

y 
so

ft
w

ar
e

Brief Description

Commercial PocketChart * * * * * * Patient management clinical
record

Commercial PocketPractition-
er 2002 Office
V2.0

* * * * * Complete patient
management links to PC

Commercial prologger * * OB & Gyn Logbook
Commercial Touchbase * * * * * * * * * Modular patient management,

drugs, billing and reference
system

MedCheck 1.3 * * * * Monitors care giver
administration of meds
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Table 13. Notable notebook software

Release type Title
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Brief Description

Shareware Qcite * * * * * * * Citation manager like endnote
but more useful, imports from
medline

Shareware Reference
Pocketer 2.2

* * * * * * * Citation manager

Commercial Anesthesia
Assistant 3

* * * * Anaesthetics Logbook

MedCheck 1.3 * * * * Monitors care giver
administration of meds
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Suggestions for improving the monitoring of adverse events
following immunization in New Zealand
Matthew Miller and Nikki Turner

Immunization is an important tool in public health. Vaccines have helped control
epidemics and eradicate disease. Unfortunately, vaccines can also be associated with
adverse reactions. These are referred to as adverse events following immunization
(AEFI). The World Health Organisation (WHO) describes an AEFI as “any adverse
event that follows immunization that is believed to be caused by the vaccination”.1

The importance of maintaining accurate AEFI data should not be underestimated.

• The information is used in developing and changing immunization programmes.
The withdrawal in 1999 of the rotavirus vaccine RotaShield® in the United States
(US) following reports to their passive surveillance system (the Vaccine Adverse
Events Reporting System or VAERS)2 highlights this point.

• Information from a national monitoring system can be used to reassure those who
are unsure of the safety of vaccines, or to counter unfounded, anecdotal
accusations of AEFI. A well executed monitoring programme can be used to
demonstrate the true presence or absence of AEFI to both the public and
providers.3 It is concerning that public reports of alleged vaccine reactions may in
part be responsible for recent declines in New Zealand immunization rates.4

• A rigorous monitoring programme can contribute to the small but growing body
of knowledge about serious AEFI.

This paper discusses the New Zealand system and opportunities for its enhancement.

Present New Zealand system

New Zealand performs post-market surveillance of vaccines through the Centre for
Adverse Reactions Monitoring (CARM). CARM is a passive monitoring system. It
receives spontaneous reports from doctors, nurses and the public on a voluntary basis.
Reports are evaluated by a medical assessor and then entered into a database. The
information gathered by CARM is provided to the Medicines Adverse Reactions
Committee (MARC) for their quarterly meetings, and to the WHO Collaborating
Center for International Drug Monitoring.5 Despite the ongoing collection of data,
there exists no easy-to-access, up-to-date information regarding the incidence of AEFI
in New Zealand. In addition, passive monitoring systems have limitations – these
include a reliance on reporters submitting reports, under reporting for less severe
events, and unverified diagnoses. Broader AEFI monitoring systems in the US,
Canada and South Australia provide good examples of how to address these
problems.

This article presents a summary of recommendations to improve the monitoring and
communication of AEFI in New Zealand, based on a review of systems in the US,
Canada, and South Australia. It should be noted that this is intended to be a starting
point for a discussion on potential enhancements, not a conclusive list of changes. In
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addition, as practice nurses, public health nurses, other outreach nurses and doctors all
perform immunizations, the term ‘health professional’ includes both nurses and
doctors.

Enhancing the current system

New Zealand uses the same adverse events monitoring system for both vaccines and
prescription medicines. International experience suggests that differences between
these two areas would support the use of a separate monitoring system for vaccines.6

For example, there is less acceptance of side-effects for vaccines as they are given to
healthy persons, and greater difficulty in assessing causation of AEFI. In addition,
AEFI during immunization campaigns need to be assessed quickly to avoid a loss in
public confidence, and a decline in immunization rate.3 With this in mind, the process
of reporting of AEFI in New Zealand could be brought in line with the reporting of
communicable diseases. This is especially relevant, as these are the illnesses that
vaccines are designed to prevent. Using a model similar to that proposed by the
WHO,1 the Medical Officer of Health could be incorporated as a district level
supervisor/investigator as the first step in the reporting sequence. Here, all reports
could be collated and passed on to CARM, flowing unidirectionally to avoid
duplication of reports. This step serves two purposes. First, it would allow the initial
reporting of AEFI to happen at a local level and an investigation could be carried out
by the Medical Officer of Health (or alternatively, protocols for investigations
provided to general practitioners). This would be particularly important in the case of
severe or frequent AEFI, to confirm diagnosis and improve accuracy.7 Second, it
would allow immediate feedback and response to parents and vaccinators. This
recommendation is motivated by observations that some parents feel their experience
of AEFI is not taken seriously by health authorities.8 At present, a letter goes to the
reporter of the AEFI,5 but not the vaccine recipient unless they are the same person or
they specifically request one. In the US, feedback and follow-up procedures are
comprehensive, with reports followed up at 60 days and one year for severe AEFI.3 In
South Australia, a letter, including advice on future immunization, is sent to both
doctor and patient.9

Accuracy of reporting could be enhanced by the use of a dedicated report form. The
current report form is generic for drugs, vaccines and medical devices. It is a simple
form with an open question asking for a description of the adverse event. It has been
reported that this open question may contribute to a lack of consistency of AEFI
diagnosis in New Zealand. For example, hypotonic hyporesponsive episodes may be
recorded differently depending on the description provided by the reporter.10 Both the
US and Canada use a specialised report form for AEFI. In addition, the Canadian
form incorporates a short definition of diagnoses to improve reporting accuracy.

Under reporting occurs in all passive reporting systems7 and New Zealand is no
exception.10 In the US and Canada, it has been found that a significant proportion of
physicians were unaware of reporting systems, did not know how to report, or were
reluctant to report adverse drug reactions.11,12 The factors that influence the reporting
and non reporting of AEFI by New Zealand health professionals need to be
investigated in order to identify ways in which reporting rates may be improved.
Similarly, continuing education programmes about the need to report, and how to
report, AEFI have achieved success in increasing AEFI reporting rates overseas.12,13

Education about the reporting of AEFI could be extended to include the public.
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Currently, a post-vaccination advice card for parents, produced by the Immunization
Advisory Centre (IMAC), is available through public health education units.
Originally intended to advise on management of common or severe AEFI, these cards
also include advice on the reporting of AEFI. This represents a simple method to
prompt parents to report as well, whether to their nurse, doctor, or via the IMAC free
phone line, or directly to CARM. A summary of these recommendations is provided
in Table 1.

Table 1. Summary of recommendations for improved passive surveillance
through CARM

• Medical Officer of Health to take up provincial supervisory role

• Protocols/local investigation to confirm severe or frequent AEFI

• Response and feedback to parents/vaccine recipient upon receipt of report, including
advice on future immunizations

• Separate report forms for AEFI

• Research into factors influencing New Zealand physician/nurse reporting rates

• Continuing education programmes on immunization and the need to report AEFI

Communication of AEFI data

Passive AEFI monitoring systems receive all reports of an AEFI, including suspected,
coincidental and unverified events. As such, these reports cannot be used as stand-
alone evidence of vaccine reaction. Most importantly, information provided in a
passive monitoring system cannot establish causality. This is because no control
group exists (unvaccinated persons who have, or have not experienced an AEFI) to be
included in an analysis.3 The results of passive monitoring systems need to be
published, with these limitations mentioned and discussed. Both the US3 and South
Australia9 maintain ongoing publication of AEFI data. In New Zealand, CARM
reports are occasionally published in the IMAC email newsletter ‘IMNUZ’14 only. It
is recommended that CARM summaries are published, together with a description of
the limitations of the data, in more widely distributed publications. This would assist
in achieving openness in the monitoring of AEFI in order to reassure both public and
health professionals of the safety of vaccines. This concept is not new. In 1989,
during changes to the New Zealand immunization schedule it was noted, “we must be
alert for side effects, acknowledge that they are always there, and explain them”.15

Feedback in the form of regular publishing of data may also improve response rates,
as responders realise their reports are being used for something meaningful.16 These
recommendations, along with that for active surveillance of monitoring are
summarized in Table 2.
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Table 2. Summary of recommendations for improved communication and active
monitoring of AEFI

• Addition of AEFI to the National Immunization Register

• Addition of AEFI to linked databases such as KidZnet/Kidslink

• Pilot study of AEFI on the Computer Research Network of the Royal New Zealand College
of General Practitioners

• Ongoing surveillance on AEFI through parent-held health diaries

• Ongoing publishing of AEFI data, including an explanation of the limitations of this data,
either in press or on a web site

Active monitoring

Active monitoring refers to a process of obtaining AEFI data that links immunization
status to health events. Passive and active monitoring systems are complementary.
Passive monitoring signals a concern regarding a suspected AEFI to a vaccine, and
active monitoring can help estimate the attributable risk.3 The best example of active
monitoring is a Canadian hospital-based system called IMPACT (Immunization
Monitoring Project ACTive), in which paediatric admissions nationwide are scanned
by a dedicated nurse to identify those that have recently been immunized.17 The US
also has at its disposal the Vaccine Safety Datalink, a large linked database from
which can be drawn a vaccinated sample for analysis of post-vaccination events.3

While not considered active monitoring in its strictest sense, this post hoc analysis
allows a comprehensive examination of AEFI.

A number of factors, including the wide distribution of our population, diversity in
electronic record keeping, and lack of a complete health database, make active
monitoring in New Zealand challenging, but not impossible.18 Investigating the use of
existing technology to link current general practice and hospital databases is a
potential first step. In particular, the National Immunization Register that will soon be
functional should have AEFI added as another information field. Also, local linked
databases such as KidZnet/Kidslink have the capacity to include AEFI in their
structure. The Computer Research Network of the Royal New Zealand College of
General Practitioners also offers a potential method for active surveillance, with the
additional benefit of not being electronically linked; rather information can be sent as
computer files on disk after a search of practitioners’ databases.19 Health diaries,
another method of active surveillance, have been piloted to study the incidence of
AEFI in New Zealand,20 and a larger study has been designed by IMAC and is
awaiting funding.

Conclusions

The monitoring of adverse events following immunization is important to the safety
and efficacy of immunization programmes. The surveillance of AEFI is required to
monitor the safety of vaccines and raise signals of concern. A well maintained and
published database of AEFI allows the evaluation of safety issues. Public availability
of data helps to answer claims of vaccine dangers and maintain public confidence.
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This article has reviewed the New Zealand system and suggests potential
improvements to the current system based on international literature and experience.
Improvements are possible through enhancement of the present system, improvement
of communications and employment of additional, more active, monitoring. In
applying some of the international examples to improve the monitoring of AEFI,
more accurate information can be maintained in the future.
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Removal of the mandatory reporting provisions – only a
Pyrrhic victory?
Jonathan Coates

Much of the early debate in relation to the proposed Health Practitioners Competence
Assurance Bill1 focused on the issue of whether medical practitioners (and all health
practitioners) should be required to report a colleague they believe to be practising
below an acceptable standard. The Ministry of Health’s discussion paper and the
Cabinet paper on the Bill both suggested that the mandatory reporting of a colleague’s
substandard practice would become the law, and practitioners who failed to comply
with the mandatory reporting requirements could themselves be subject to disciplinary
action. However, following extensive opposition, when the Bill finally appeared the
mandatory reporting requirement had been dropped and replaced with a provision that
allows practitioners to report other health practitioners who are practising below an
acceptable standard, but does not require  such reporting. Although the Bill has yet to
complete its journey through the parliamentary process and it is still possible that
mandatory reporting may be reinstated, it appears that the opponents of mandatory
reporting have won a significant victory. However, it is possible that any such victory
is, at least to some extent, more illusory than real.

Regardless of whether or not the Bill includes a statutory duty to report substandard
practice, it is likely that there is already (and will continue to be) a duty on
practitioners to report colleagues who are practising below an acceptable standard.
Right 4(2) of the Code of Health and Disability Services Consumers’ Rights provides
that “every consumer has the right to have services provided that comply with legal,
professional, ethical, and other relevant standards”. This right imposes a duty on
practitioners to comply with current standards. If current standards include an ethical
obligation on practitioners to report colleagues who are practising below an
acceptable standard, then that ethical duty is likely to amount, at the very least, to a de
facto legal duty to report colleagues. This is a duty that practitioners would be well
advised to respect. If practitioners breach this duty they may well find themselves
facing an investigation by the Health and Disability Commissioner and the possibility
of a disciplinary charge.

Is there then an ethical duty on a medical practitioner to report a colleague who the
practitioner believes is practising below an acceptable standard? The codes of ethics
of both the New Zealand Medical Association and the Medical Council suggest that
there is. The New Zealand Medical Association’s Code of Ethics2 provides that
doctors must take “appropriate steps to ensure unsafe or unethical practices on the
part of colleagues are curtailed and/or reported to relevant authorities without delay”.
The Medical Council advises doctors that they “must protect patients when [they]
believe a doctor’s or other colleague’s health, conduct, or performance is a threat”.3 It
seems likely that most practitioners would agree that where a colleague’s practice is
below an acceptable standard there is an ethical obligation on the practitioner to take
some action rather than just leave the colleague to continue practising, thereby risking
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harm to patients. Therefore, it is likely that the Code of Rights elevates this ethical
duty to a legal duty. Breach of the ethical duty to take action may well result in legal
action being taken against the practitioner.

Does this mean that the opponents of mandatory reporting, who have persuaded the
Ministry of Health to forego mandatory reporting, have achieved nothing more than a
Pyrrhic victory? If the goal in opposing mandatory reporting was to ensure that
practitioners do not have an obligation to take action, then it would indeed be a
Pyrrhic victory. Practitioners do have an obligation to take action, regardless of the
mandatory reporting provisions in the Bill. However, it is unlikely that opponents of
mandatory reporting are trying to evade the ethical obligation to stop incompetent
doctors from practising. The opposition was probably taking issue with the way in
which practitioners should go about dealing with a colleague’s substandard conduct.
A statutory duty to report to an external agency would represent a significant
statement about the direction in which we are heading in the regulation of our health
professionals. Many fear that it would create a punitive atmosphere in the workplace
that fosters a culture of fear. On the other hand, the absence of a statutory obligation
to report to an external agency will allow more latitude for substandard practice to be
dealt with within health care organisations and may avoid the creation of an
environment in which practitioners are fearful that open discussion of mistakes may
result in a referral to an external agency.

Whatever the grounds for opposing mandatory reporting, and regardless of whether
the final version of the Health Practitioners Competence Assurance Act expressly
requires mandatory reporting, the obligation on practitioners to take action in the face
of unacceptable practice will remain.
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Proceedings of the 164th Scientific Meeting of the Otago
Medical School Research Society, Thursday 15 August 2002
2001 Youth Behaviour Survey: a web-based survey of current health behaviours
of 652 Dunedin 5th formers. M Carter1, B Taylor1, R McGee1, S Williams 2.
1Department of Women’s and Children’s Health; 2Department of Preventive and
Social Medicine, Dunedin School of Medicine, University of Otago, Dunedin.

It is well known that adolescents as a group tend to engage in multiple health risk
behaviours, many of which put their immediate and long-term health and wellbeing at
risk. The aim of this study was to determine the prevalence of selected health-
compromising and -promoting behaviours of Dunedin adolescents, to compare some
results to those of a similar survey in the United States, and to test the effectiveness of
using web-based technology to do so.

A web-based survey was designed and administered to a random sample of 652
Dunedin 5th form students in 2001, involving all 12 Dunedin high schools. Logistic
regression was used to compare the data between males and females, and confidence
interval analysis used to compare the data between Dunedin and American youth.

Some key findings were; 43.4% of the sample (95% CI: 37.1 – 49.9) had smoked at
least one cigarette in the last 30 days with females more likely to have smoked than
males (p < 0.05); binge drinking (defined as consuming five or more alcoholic drinks
within a four hour period) occurred in 60.9% (CI: 55.0 – 66.5) of the sample in the
last 30 days with no difference between males and females; 47% (CI: 44.6 – 51.8) had
at least one experience of marijuana, with 26.2% (CI: 22.7 – 30.1) smoking it in the
last 30 days with no difference between males and females. There was no significant
difference in marijuana use between Dunedin and American youth. When Dunedin
respondents were asked if they had ever had sexual intercourse, 32.2% (CI: 28.0 –
36.9) said that they had, with no difference between boys and girls. Dunedin youth
were less likely to have had sexual intercourse than American youth at this age (p <
0.05).

This research has shown that a web-based survey is a practical and feasible method of
assessing the health behaviours of New Zealand adolescents and that, with some
exceptions, the behaviour of Dunedin youth is remarkably similar to that of American
youth.

Investigations into the synergistic activity of tamoxifen and catechins in human
breast cancer cell lines. K Chisholm, R J Rosengren. Department of
Pharmacology and Toxicology, Otago School of Medical Sciences, University of
Otago, Dunedin.

Decreasing tamoxifen-induced endometrial cancer may be achieved by lowering the
dose of tamoxifen, without loss of anti-carcinogenic activity through synergistic
combination. Catechins, including epigallocatechin gallate (EGCG), epigallocatechin
(EGC), and epicatechin gallate (ECG), decrease the proliferation of many different
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cancer cell lines and tumours. Importantly, no toxic side-effects have been observed.
The aim of this work was to determine if lowered doses of tamoxifen and catechins
could impede breast cancer cell proliferation, alone, and in combination, through
synergistic actions.

Oestrogen receptor α positive (ERα +ve) MCF-7, T47D, and ERα -ve MDA-MB-
231, Hs578t breast cancer cells were dosed in vitro for 7 days with catechins (EGCG,
EGC and ECG 0–25 µM) individually and in combination with tamoxifen (0.01 µM).
Cell number was determined by the Sulphorodamine B cell proliferation assay.

Treatment of T47D and MCF-7 cells with 0.01 µM tamoxifen inhibited cell
proliferation to 49% and 51% of controls respectively. Catechins alone failed to
inhibit T47D cell proliferation, however MCF-7 cells were significantly inhibited
with = 20 µM EGCG and 25 µM ECG. No synergistic activity was observed when
cells were treated in combination with tamoxifen and catechins. Therefore, the
addition of catechins into the lowered tamoxifen dosing schedule did not increase the
effectiveness of tamoxifen.

The mechanism of translational-1 frameshifting at the HIV-1 frameshift site on
mammalian ribosomes. R Graves, E Poole, W Tate. Department of Biochemistry,
Otago School of Medical Sciences, University of Otago, Dunedin.

Human immunodeficincy virus (HIV-1) is responsible for one of the most devastating
epidemics the world has seen, particularly in the developing world, where the
combination anti-retroviral therapy (HAART) is too expensive. Simpler, low-cost
alternative therapies are desperately needed.

HIV-1 uses a unique translational recoding feature (programmed -1 frameshift) to
produce an exact ratio of different proteins (gag & gag-pol) from the same RNA
sequence. Within the human genome, only the antizyme genes have been confirmed
to use a +1 frameshift mechanism, making the -1 frameshift event a potential drug
target.

Our research group originally characterised the frameshift mechanism on bacterial
ribosomes and proposed a new model, ‘post-translocational slippage’. In this model
the ‘slippery sequence’ (U UUU UUA) in HIV-1 RNA, is positioned in two sites of
the active centre of the ribosome (P – peptidyl, and E – exit sites), while the third site
(A – aminoacyl site) is occupied by the glycine codon (GGG), prior to slippage.

We have constructed a dual reporter system containing the sequence of the frameshift
site and replaced the GGG codon with a stop codon (UGA.) This caused a decrease in
relative frameshift efficiency, ranging from 30% (in vitro) to 82% (in vivo) compared
to the wild type. Preliminary in vivo experiments also indicate a decrease in
frameshift efficiency with over expression of the eukaryotic decoding factor (eRF1.)
However, this is only seen when the stop codon replaces the glycine codon in the
ribosomal A site, suggesting that the ribosome is in the post-translocational state prior
to slippage.

Revealing the exact mechanism of the -1 frameshift provides an opportunity to trial
specific drugs in a mammalian cell culture model. This may determine whether a drug
might alter frameshift efficiency and consequently disrupt the balance of protein
synthesis in the virus.
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The effects of heme oxygenase inhibition by tin protoporphorin IX chloride on a
full thickness incisional model of rat cutaneous wound healing. R Howard, M
Kapoor, I Hall, I Appleton. Department of Pharmacology and Toxicology, Otago
School of Medical Sciences, University of Otago, Dunedin.

Heme oxygenase (HO) converts heme to carbon monoxide, biliverdin, and bilirubin.
In previous studies of inflammation, increased HO-1 resulted in a significant
suppression of inflammation, whereas decreased HO-1 led to a potentiation of
inflammation. However, its effects on wound healing have not been established.
Therefore, this study examined the effects of inhibiting HO-1 using tin protoporphorin
IX chloride (SnPP) in an incisional model of rat cutaneous wound healing.

In this model, 60 male Sprague Dawley rats (200 ± 25 g) were given four 1 cm full-
thickness incisional wounds and sacrificed at days 0, 1, 3, 7, 14 and 21 post wounding
(n = 5 per group). One day prior to wounding, and for a further 3 days, rats were
injected with 30 mmol/kg SnPP or saline intradermally at each wound site.
Biochemical assays were performed on homogenates for arginase, nitric oxide
synthase (NOS) and for nitrite levels. Histological analysis of scarring was performed
using van Gieson’s collagen stain.

Blind analysis of van Geison’s stained sections showed that SnPP resulted in
significant worsening of the scar, with disorientated collagen deposition, at days 14
and 21. There was also a significant decrease in arginase activity (p < 0.01) at days 1
and 3, thereafter levels were increased at days 14 and 21. Significant increases in
iNOS activity (p < 0.01) and nitrite (p < 0.01) at day 3 were also observed. Arginase
catalyses the reaction of L-arginine to the polyamines and ornithine, the precursor to
proline, the building block of collagen synthesis. Thus, the decrease in arginase
activity at the early time points, and increase at the later time points, could account for
the disorientated collagen deposition observed with SnPP.

In conclusion, the present study suggests that SnPP may have practical implications in
the treatment of abnormal scarring, where excess collagen deposition is a feature,
such as keloids and hypertrophic scars.

The effects of epicatechin gallate (ECG) on wound healing and scar formation.
M Kapoor, R Howard, I Hall, I Appleton. Department of Pharmacology and
Toxicology, Otago School of Medical Sciences, University of Otago, Dunedin.

The catechins (free radical scavengers) have shown anti-inflammatory effects in vitro,
but their potential effects in vivo have not been established. Therefore, in this study
we have determined the effects of epicatechin gallate (ECG) on scarring using a full-
thickness incisional model of wound healing in rats.

Wound healing was initiated in 60 male Sprague Dawley rats weighing 250 ± 25 g (n
= 5/group/time-point). Four full-thickness dermal incisions (1 cm long) were made on
the dorsal region of each rat. The treatment and control groups received 200 µg/kg
ECG or saline intra-dermally, 24 hours prior and for a further 7 days post wounding.
The rats were sacrificed by CO2 exposure on days 0, 1, 3, 7, 14 and 21 and biopsies
extracted. Homogenates of biopsies were assessed for arginase activity, nitric oxide
synthase (NOS) activity and nitrite levels (stable breakdown product of NO). A blind
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histological analysis of scarring was determined using van Gieson’s collagen stain to
assess the maturity and orientation of the collagen fibres within the scar.

The blind study showed that ECG significantly improved scarring on days 14 and 21.
Significant increases in both iNOS activity (p < 0.01) and nitrite levels (p < 0.05)
were observed on days 1 and 3. In contrast, a decrease in arginase activity was
observed at all time points, reaching significance at days 1 and 3 (p < 0.01). Arginase
catalyses the conversion of L-arginine to L-ornithine and polyamines. L-ornithine is
further metabolised to proline (building block for collagen synthesis). The levels of
arginase activity exhibited by ECG might account for improved scarring seen in this
model. The increase in NOS activity, with resultant increase in the cytostatic effects
of NO, may also contribute to the improved scarring seen with ECG.

In conclusion, ECG might have future implications in improving the efficiency of
scarring and other aspects of wound healing.

The onset of irreversible cerebellar Purkinje cell death following ethanol
exposure during the third trimester equivalent of development in the rat. A-K
Loughnan, R M A Napper. Department of Anatomy and Structural Biology,
Otago School of Medical Sciences, University of Otago, Dunedin.

Exposure of the fetus to ethanol may result in brain dysfunction. Animal models have
shown extensive loss of cerebellar Purkinje (P) cells following binge-like ethanol
exposure during the third trimester equivalent (postnatal days (PN) 4 to 12 in the rat).
Recent studies indicate cell loss occurs via apoptosis. Determination of an accurate
interval between ethanol exposure and the onset of irreversible P cell death would
indicate the window of time available for therapeutic intervention. This study aimed
to establish the onset of P cell death by detection of active caspase-3 using
immunohistochemical labelling. Active caspase-3 is a marker of the initiation of
irreversible cell death in the apoptotic pathway.

On PN 4, Sprague-Dawley rat pups were given ethanol in two doses, 2 hours apart
(4.5 g/kg ethanol dose in a 10.2% (v/v) milk solution) to mimic a binge-like exposure.
Animals were killed at 1 hour intervals, up to 22 hours post-ethanol delivery. The
cerebella were removed, embedded in wax and 5 µm thick parasagittal serial sections
were cut. Mid-vermal sections were incubated with an antibody for active caspase-3
to detect P cells at a stage of irreversible cell death.

Preliminary results showed that active caspase-3 was present in P cells within 4 hours
of initial ethanol exposure. Active caspase-3 increased in intensity up to 10 hours and
decreased thereafter to 16 hours post-ethanol insult.

These results indicate that initiation of P cell death via the apoptotic pathway is rapid.
Therefore, therapeutic intervention would need to be performed within 4 hours post-
ethanol exposure in order to prevent apoptotic cell death within the cerebellum.
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The molecular basis of phenotypic variation in Listeria monocytogenesand its
effects on biofilms. I Monk1, P Bremer2, G Cook1. 1Department of Microbiology,
Otago School of Medical Sciences; 2Department of Food Science, University of
Otago, Dunedin.

A New Zealand outbreak of listeriosis in 1992 was linked to the consumption of
smoked mussels contaminated with Listeria monocytogenes isolate KM'92. From
KM’92 cultures, we have isolated variant cells capable of rapidly colonising surfaces
that exhibit an atypical “rough” (chains of cells) rather than “smooth” (single cells)
colony morphology. Rough colony formation by L. monocytogenes has been
considered a spontaneous event, associated with a decreased secretion of a murein
hydrolase (cell wall degrading enzyme), termed the Invasion associated protein (Iap).
The scientific literature indicated that rough colony cells could not revert back to the
smooth phenotype. As epidemiological studies frequently implicate processing
surfaces as the source of pathogens, we are investigating the genetic basis for this
enhanced colonising ability and determining its implications for cell survival and food
contamination.

Rough phenotypic variants were selected by growing “biofilms” (surface adherent
cells) on surfaces exposed to flowing media. No differences were observed between
the phenotypes when grown over a range of environmental conditions, or tested for
antibiotics sensitivity or the ability to survive starvation. Surprisingly, under certain
conditions, one biofilm-generated rough variant was able to revert back to the smooth
morphology. Protein expression of the rough and smooth phenotypes was evaluated
via cell fractionation using either western blot versus Iap or zymogram functional
analysis to detect murein hydrolases. The rough variants were shown to have impaired
secretion of Iap, and an unidentified cell wall-bound murein hydrolase. The
expression and/or activity of other cell wall-degrading enzymes was also shown to be
down-regulated. Ongoing experiments are aimed at identifying the genetic basis for
the formation of rough colonies. This information will enhance our understanding of
the role of murein hydrolases in cell division and aid in the development of Listeria
control strategies.

A neural mechanism underlying behavioural hyperactivity. T L Pitcher, M J
Tunstall, J R Wickens. Department of Anatomy and Structural Biology, Otago
School of Medical Sciences, University of Otago, Dunedin.

The spontaneously hypertensive rat (SHR) displays genetically determined
hyperactivity, the neural basis of which is unknown. The aim of the present study was
to measure cellular properties of neurons in the striatum, a brain nucleus involved in
motor activation. In vitro intracellular recordings were obtained using sharp
microelectrodes. Neuronal responses to injected current in the SHR were compared to
neuronal responses from a Wistar control strain.

No group differences were found in the resting membrane potential, input resistance,
or action potential amplitude or duration. However, the afterhyperpolarisation which
follows each action potential was significantly smaller in neurons from the SHR (11.3
± 3.0 mV, mean ± SD, n = 6) compared to Wistar control neurons (15.0 ± 1.4 mV, n =
6). There was also a difference in the decrease of action potential frequency during a
period of repetitive firing, which is described by a double exponential. Neurons in the
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SHR showed a significantly slower initial decrease in action potential frequency (6.2
± 0.9 ms) compared to Wistar controls (14.9 ± 7.1 ms). There was, however, no
difference in the later decrease in action potential frequency (SHR, 247 ± 197 ms, n =
4; Wistar, 261 ± 144 ms, n = 6).

This is the first report of abnormal excitability in the striatal neurons of the SHR.
Since these neurons are involved in motor activation, this difference in excitability
may be related to the behavioural hyperactivity seen in the SHR. An understanding of
the neural basis for behavioural hyperactivity may provide new insight into the
underlying neural mechanisms of behavioural disorders such as attention deficit
hyperactivity disorder (ADHD).

The human epithelial sodium channel (ENaC) binds to the medium subunit of
AP-2 and co-localises with clathrin-coated vesicles. M Rohlfs, F J McDonald.
Department of Physiology, Otago School of Medical Sciences, University of
Otago, Dunedin.

The human epithelial sodium channel (ENaC) represents the rate-limiting step for
sodium uptake in the distal nephron and therefore plays a key role in regulating blood
pressure. The channel complex is composed of three similar subunits: alpha, beta and
gamma. Mutations in channel subunits cause Liddle's syndrome, an inherited form of
hypertension.

It is known that the regulation of sodium uptake through ENaC involves the retrieval
of active channels from the plasma membrane. In this process ubiquitin protein-
ligases such as Nedd4 and Nedd4-2 play an important part. These Nedd4, like
proteins, use their WW-domains (named after two conserved tryptophanes (W)) to
bind to PY-motifs in the cytosolic part of the channel subunits to facilitate
ubiquitination and internalisation of ENaC. The PY-motifs in the ENaC subunits are
also part of a YxxΦ-motif (where Φ is a hydrophobic amino acid) which is known as
a binding motif for the medium subunit (µ2) of the adaptor protein (AP-2) of the
clathrin endocytosis machinery. Another group has shown that over-expression of a
negative mutant of dynamin inhibits the retrieval of EnaC, resulting in increased
sodium current, leading to the conclusion that ENaC is endocytosed through clathrin-
coated vesicles.

Here we show, using fusion-protein binding assays, that the beta and the gamma
subunit of the ENaC bind to the medium subunit µ2 of AP-2. In contrast, no binding
of the EnaC’s alpha subunit could be shown to µ2. In addition, the channel subunits
were present in subcellular vesicle preparations co-localising with the heavy chain of
clathrin and the medium subunit of AP-2.

Therefore our data supports the hypothesis that the human ENaC is retrieved from the
plasma membrane through clathrin-coated vesicles, and also that the three subunits of
the human ENaC bind differently to the medium subunits of AP-2.
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WPW with prognostically significant conduction. L Allchorne , W Smith. Green
Lane Hospital, Auckland.

Introduction Sudden death may occur in symptomatic patients with WPW syndrome
in whom atrial fibrillation (AF) progresses to ventricular fibrillation. A shortest R-R
interval between pre-excited beats during AF < 250ms conventionally identifies at
risk patients. Assessment of risk in asymptomatic patients remains controversial.

Aim We undertook a review of all patients with WPW syndrome studied over a six
year period at Green Lane Hospital to assess outcome in patients with antegrade
conducting pathways on no treatment.

Results Between January 1995 and December 2001, 54 of 376 asymptomatic or
minimally symptomatic patients were identified with apparent pre-excitation on
surface ECG, in whom induction of AF was attempted at EPS to assess their risk of
sudden death. There were 37 males and 18 females, mean age = 29.7 yrs (range 2.5 –
81.3yrs). Two patients had structural heart disease, one with hypertrophic
cardiomyopathy masquerading as WPW. There were 32 left sided pathways, 18 right
sided and 2 midseptal. 24 pathways were bidirectional (antegrade ERP = 197–332ms)
and 28 antegrade conducting only (ERP 200–300ms), one of which was a bystander
pathway. Of the 53 patients with an accessory pathway, 15 were truly asymptomatic,
17 had palpitations without documented arrhythmia, 16 had SVT, and 5 others
symptoms including syncope. Three of 16 patients (19%) with SVT, 3 of 18 patients
(15%) with palpitations and 2 of 15 (13%) asymptomatic patients had a shortest pre-
excited R-R interval < 250ms of whom 7 were successfully ablated, 2 treated
medically, 1 observed. Three additional patients underwent RFA (WPW 2, AVNRT
1) for symptomatic tachycardia two to six months later. No complications.

Conclusions Prognostically important accessory pathways are uncommon in truly
asymptomatic patients. Patients with symptomatic tachycardia not otherwise requiring
treatment, are recommended to undergo screening EPS and ablation if appropriate.
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2

Corrected TIMI frame counts in patients with angiographically normal coronary
arteries. B J Webber, J M Fleming, T West, H D White. Green Lane Hospital,
Auckland University of Technology, Auckland.

Background Corrected TIMI frame counting (CTFC) was developed to reproducibly
assess coronary flow after myocardial infarction. The method counts the number of
cine frames for X-ray contrast medium to reach distal coronary landmarks. The left
anterior descending (LAD) frame count is corrected because the artery is longer than
the circumflex (CX) or the right coronary artery (RCA). Normal CTFC, reported as
21.0 ± 3.1 in the original derivation population, may be unreliable as a relatively
small number of normal arteries were counted and some mild disease may have been
present within these arteries.

Methods  Frame counts were determined from the three main epicardial coronary
arteries of 44 consecutive patients who had angiographically smooth, normal coronary
arteries and normal left ventricular function. Frame counts were adjusted to 30 frames
per second. Mean frame count values were compared using ANOVA and student’s T
test.

Results The LAD was counted in 42, CX in 43, and RCA in 36 patients. There were
eight patients with left dominant coronary artery anatomy where RCA was not
counted. The overall CTFC was 25.1 ± 8.1. The frame count for the LAD was 41.0 ±
13.7, CX 28.0 ± 8.2, and RCA 22.8 ± 7.2. Frame counts in the LAD were
significantly different to those of the CX and RCA (p = <0.0001). Also, frame counts
in the CX were significantly different to the RCA (p = 0.002).

Conclusions CTFC assumes the CX and RCA frame counts to be the same. In this
data they were different, thus correcting only the LAD may not be appropriate.
Patients with angiographically normal arteries in this study had higher frame counts
than previously reported.
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Echocardiography database. S White, A Hamer, B King. Nelson Hospital,
Nelson.

Background A clinical echocardiography database has been used in Nelson Hospital
since 1997 to improve the efficiencies of the service and access to the clinical data.

Objectives The system was designed to facilitate real time echocardiogram
sonographer reporting with cardiologist review and report on selected cases. Access to
the report occurred through the hospital Intranet facility. The reporting format prints
on a single A4 sheet for physician review and subsequent filing in hospital case notes,
with a copy to the patient’s general practitioner. The database was designed in
conjunction with Nelson Hospital Information Service staff using Microsoft Access
software.

Results Five years of experience has demonstrated the success of this relatively
simple system to meet initial requirements of rapid reporting and clinical access to
current and previous echocardiogram data. Additional advantages include improved
workload planning, reporting of changes in workload plus the clinical reporting
facility allows patient identification for clinical review, audit or research purposes.

Summary The development of this database has been extremely successful. A close
liaison with the local IT department has created a structure that meets our clinical
requirements and can be developed with relative ease. We have observed that very
few New Zealand units have any echocardiography database and from our experience
strongly recommend that such a facility be created. There is an opportunity for
creation of a national minimal echocardiogram dataset to be defined and implemented
as part of this process.
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AAI(R) pacing – should we choose it more often? I Tripp, G Armstrong, J
Stewart, M Hood, W Smith. Greenlane Hospital, Auckland.

Introduction AAI(R) pacing for sick sinus syndrome is inexpensive, and provides
physiological pacing with elegant simplicity. Compared with ventricular-based
pacing, it provides normal ventricular depolarisation sequence without adverse
haemodynamics or myocardial perfusion. It is associated with less atrial fibrillation
and heart failure.

Hypothesis It is possible to select patients for AAI(R) pacing with a low incidence of
subsequent upgrade, and this approach is cost beneficial.

Methods  Review of patients implanted at Greenlane, 1980–2000.

Results 2.7% (117 of 4366) of implants were AAI(R), compared with <1% for
Australasia. Median follow up 4 (2.4, 7.8) years. Upgrade to DDD(R) was required in
12 (10%) patients after a median of 1.7 (0.5, 2.8) years.

Patients not upgraded
n = 105

Patients upgraded
n = 12

Age at implant (years) 52 (30,78) 48 (32, 67)

Male 49 (47%) 7 (58%)

Pre-implant characteristics
Paroxysmal atrial fibrillation
1st degree AV block
Left anterior hemi-block
Right bundle branch block
Left bundle branch block
RBBB and left anterior hemi-block
Wenckebach point (ppm)
Years of follow up

27 (26%)
3 (3%)

13 (12%)
7 (7%)
2 (2%)
3 (3%)

136 ± 14
3.5 (2.4,7.6)

2 (17%)
1 (8%)

2 (13%)
2 (17%)
2 (17%)
2 (17%)

141 ± 14
7.0 (5.1,9.9)

Need for subsequent upgrade trended greater in those with pre-implant first degree
atrioventricular block, LBBB or RBBB; but not hemi-block or low Wenckebach
point. Compared with routine implantation of DDD(R) units, this approach saved
NZ$240 885.

Conclusions Patients with sick sinus syndrome can be selected for AAI(R) pacing
and this approach results in cost savings.
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The effect of coronary stenosis on cornary artery blood flow velocity as assessed
by frame counting. B J Webber, J M Fleming, T West, H D White. Green Lane
Hospital, Auckland University of Technology, Auckland.

Background The corrected TIMI frame count assesses coronary flow velocity by
counting the number of cine frames it takes for X-ray contrast medium to reach distal
coronary landmarks. Little data is available as to the effect of stenosis on coronary
flow velocity as assessed by frame counting.

Methods Frame counts were determined from each major epicardial artery of 44
consecutive normal patients and 125 randomly selected patients with coronary artery
disease all of whom had normal left ventricular function. The diameter percent (D%)
of the most severe lesion of each artery was measured. Frame counts were normalised
and grouped into varying degrees of stenosis severity. ANOVA and student’s T test
were used to compare mean values.

Results Mean coronary flow velocity, as expressed by normalised frame counts,
slowed significantly (p = 0.014) from normal arteries to arteries with mild disease
(D% = 15 to 30). Coronary flow velocity then increased significantly (p = 0.006) as
disease progressed to severe disease (D% = 75 to 80). When arteries became critically
narrowed (>80%) there was a sudden significant (p = 0.0008) slowing down of
coronary flow velocity.

Conclusions The degree of severity of coronary artery disease significantly affects
blood flow velocity. Allowing for these effects when evaluating blood flow post
myocardial infarction may improve the predictive power and usefulness of frame
counting in both clinical and research applications.



NZMJ 27 September 2002, Vol 115 No 1162 Page 6 of 68
http://www.nzma.org.nz/journal/ © NZMA

6

Does morphine administration influence ability to give informed consent at
hospitalisation with acute myocardial infarction? Results from the HERO-2
trial. B F Williams, J K French, H D White. For the HERO-2 Consent Study
Investigators. Cardiovascular Research Unit, Green Lane Hospital, Auckland

Background Whether decision-making ability is hindered by administration of pain
relieving medication or whether small doses of morphine to relieve pain enhances
comprehension of information and decision-making ability at hospitalisation for acute
myocardial infarction has not previously been evaluated.

Aim To determine the influence of morphine administration on the informed consent
process for participation in a clinical trial of therapy adjunctive to thrombolysis at
hospitalisation for AMI.

Methods Data were collected from 399 patients with AMI who were invited to
participate in the HERO-2 trial at 16 hospitals in New Zealand and Australia. The
amount of morphine administered before the consent process was compared with the
decision to give or decline consent, memory of the consent process and self-reported
comprehension of the verbal information given at the consent process.

Results 367 patients (74% male) consented and 32 (63% male) declined HERO-2
randomisation. Prior to the consent process, morphine was administered to 74% of
consenting vs 75% of declining patients (p = 0.94). There was a trend for patients who
consented to have received more morphine than those who declined randomisation
(5.9 mgs [SD 5.6] vs 4.4 mgs [SD 4.4] p = 0.07). Memory of the consent process was
not influenced by whether or not patients had received morphine prior to the consent
process when compared with those who did not remember it (76% vs 76% p = 0.99)
or by the dose of morphine administered (5.78 mgs [SD 5.57] vs 5.38 mgs [SD 4.95]
p = 0.41). Whether or not patients had received morphine and the dose given did not
influence self-reported comprehension of verbal, written or overall comprehension of
information.

Conclusion Administration of morphine did not hinder or enhance decision-making
ability or comprehension of information given at the consent process during acute
myocardial infarction.
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Collecting data to identify gaps in service provision. F Doolan-Noble. National
Heart Foundation, Auckland.

Introduction Cardiovascular disease is the leading cause of death in New Zealand
accounting for 40% of deaths. As with many countries, there appears to be sub
optimal use of secondary prevention practices including cardiac rehabilitation.

Aim A national audit was designed to establish benchmarking data on cardiac
rehabilitation centres in New Zealand. The audit was designed to take part in two
stages. The initial stage of the audit has collated data on the facilities themselves,
format of the programme, administrative issues and cultural and staffing issues.

Method An audit tool was designed and pre-tested extensively. All centres were sent
an audit form along with a pre-paid envelope in August 2000. A telephone call three
weeks later was used to contact non responders. All centres were given ten weeks
from the time of distribution to return forms.

Results A return rate of 89% was achieved. Overall, the results showed that in many
respects cardiac rehabilitation appears to be working well, however the audit
highlighted three main areas of concern. Only 15% of responding centres had any
formal input from Maori and no centre had any formal input from Pacific Island
peoples. In Auckland, the area with the largest Maori population, three out of the four
cardiac rehabilitation centres responded to the audit, but none had any formal input
from Maori into the programme. The second area of concern was communication
between the secondary/primary care interface with less than 50% of centres having
any mechanism in place for communication between the cardiac rehabilitation
programme and the primary health care team. The final area of concern was the
inability of programmes to follow up patients who declined or did not attend. This
audit found that only 27% of responding centres had the ability to follow these
patients up.

Conclusion It would appear from the data collected that the main areas that need
addressing in cardiac rehabilitation service provision are similar to those facing the
entire health service in New Zealand. Specifically, to reduce the inequalities in service
provision and to enhance coordination of care across the secondary primary care
interface ensuring our patients do not have to navigate fragmented health services.
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Cholesterol levels in central region coronary surgery and angioplasty patients in
2001. D Middleditch, M Simmonds. Department of Cardiology, Capital & Coast
District Health Board, Wellington.

Introduction Frequent changes have occurred in the Guidelines for cholesterol
targets and statin availability over the past few years in NZ. This may have resulted in
patients at most need of the therapy either not receiving treatment or not meeting the
therapeutic goals.

Aim To investigate whether patients who had undergone either coronary surgery
(CABG) or coronary angioplasty (PCI) between 1 January 1995 and 31 December
1999, had total serum cholesterol (TC) levels at the National Guideline target of 4.5
mmol/L.

Method A postal and telephone audit invited all GPs from the Wellington, Lower
Hutt, Kapiti Coast, Manawatu and Palmerston North regions to assess their patients
who had had PCI or CABGs performed between 1 January 1995 and 31 December
1999.

Results 297 GPs were asked to audit 1201 patients. 251 (84%) of the GPs contacted
returned 855 (80%) of the patient audit forms. 625 (73%) of the patients were on a
statin (mean TC 4.61mmol/L) and 187 (22%) on no lipid-modifying therapy (mean
TC 5.19 mmol/L, p < 0.001). The majority (44%) commenced a statin in 1999. The
most popular statin was Atorvastatin (42%) followed by Simvistatin (26%) with no
difference in TC levels. 43(5%) were on fibrates. No difference was seen between
patients on no treatment and those on fibrates (mean TC 5.06 mmols/L) (p = 0.46).
Only three patients were on both a fibrate and statin. 58% of the patients had a
cholesterol level above the recommended target of 4.5 mmol/L, and 38% of these
were on a statin. Of the 328 patients with a TC greater than 4.5 mmol/L on a statin, 51
were above 6 mmol/L. No significant difference in TC levels or statin therapy was
seen between males and females, but a higher proportion of women were on fibrates
(p = 0.043). Patients over 60 were more likely to be on no treatment (p = 0.02). No
treatment difference was found for PCI or CABG patients, or for those who had
multiple procedures.

Conclusion Although a majority of post CABG and PCI patients are on a statin, the
recommended TC goal has been reached in less than half. Older patients were less
likely to be on lipid-modifying treatment. Audit processes such as this should assist in
achieving therapeutic aims.
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A 30-day follow up of elective day case coronary interventions. S Seneviratne, E
Petzer, M Simmonds, P Matsis, A Aitken. Department of Cardiology, Capital &
Coast District Health Board , Wellington.

Introduction Elective day case percutaneous coronary interventions (PCIs) are
becoming increasingly popular. All elective coronary angiography and interventions
at CCDHB during the year 2001 were performed with an intention to discharge on the
same day.

Aim To retrospectively audit 30-day outcomes in elective coronary interventions at
our institution.

Materials and methods  Medical records of all patients who had elective PCIs during
1 January 2001 to 31 December 2001 were reviewed to record coronary anatomy,
vascular access, medications, closure devices and post procedure details. All hospital
readmissions during the first 30 days were also identified using medical records and a
telephone survey.

Results A total of 255 patients (age 63.3 +/- 10.7 years, males 199, females 56), had
elective PCIs. One hundred and thirty four were admitted for definite PCIs while 121
had PCIs following diagnostic catheterisation. Seventy four patients had interventions
to more than one vessel. There were 22 vein grafts and four left main stem
interventions. Vascular closure devices were used in 31 patients. Two hundred and
thirteen of 255 (84%) patients were discharged on the same day. The following table
summarises the reasons for failure to discharge on the same day.

Chest pain without requiring coronary reimaging 11
Late sheath removal 9
Groin haematomas (no pseudoaneurysms) 7
Social reasons 4
Chest pain requiring same day coronary reimaging 3
Use of Reopro 3
Miscellaneous 5

Thirty-day readmission data was available in 250 patients. There were no deaths. Six
patients required readmission for cardiovascular reasons. They included one subacute
stent thrombosis, one non-STEMI and one femoral pseudoaneurysm. None of these
three events occurred within the first 48 hours.

Conclusion Day case PCI is both safe and feasible. However, approximately one in
six patients may require overnight admission.
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Periangioplasty serum C-reactive protein levels do not predict angiographic
restenosis. C J K Hammett1, J K French1, R A H Stewart1, C K Wong1, M W I
Webster1, J A Ormiston1, R Ameratunga2, R The2, W Gao1, B J Webber1, M
Denton1, L Pearce1, H D White1. 1Cardiology Department, Green Lane Hospital,
Auckland; 2Immunology Department, Lab Plus, Auckland Hospital.

Introduction Previous reports have demonstrated a significant rise in serum C-
reactive protein (CRP) levels peaking 48 to 72 hours following percutaneous coronary
intervention (PCI), but the effect of this inflammatory response on restenosis is
unclear.

Aims  To determine whether peri-procedural CRP levels during PCI influence
angiographic restenosis rates.

Methods  We studied 117 patients who underwent elective coronary angioplasty in the
Fragmin and Simvastatin Trial (FAST) with available stored peri-procedural serum
samples and corresponding pre-, post-, and six-month coronary angiograms; age
(mean ± SD) 59.4 ± 9.7, 83% male. The majority of patients (>90%) underwent
balloon angioplasty alone without stenting. CRP was measured by high sensitivity
immunoassay on serum samples which had been taken immediately prior to (“pre-
CRP”) and 48 hours after ("post-CRP") PCI. The percentage diameter stenosis six
months after PCI was determined by quantitative coronary angiographic (QCA)
analysis. The majority of patients (61%) had single vessel PCI. Where multi vessel
PCI had been performed, analysis was done on a “per patient” basis by averaging the
per cent diameter stenosis for all lesions on which successful angioplasty had been
performed.

Results The median diameter stenosis on the six month angiogram was 46.5% (IQR
34.5–62.8) and 42.4% of patients had diameter stenosis ≥50%. PCI induced a
significant rise in serum CRP levels; pre-CRP (median [IQR]) 1.26 mg/l (0.69–2.22),
post-CRP 6.62 mg/l (4.04–13.2), p < 0.0001. However there was no correlation
between pre-CRP level, post-CRP level, or CRP rise and percentage diameter stenosis
at the angioplasty site on the six-month angiogram (p > 0.2 for all). There was no
association between CRP (pre-, post-, or rise) and angiographic restenosis rates (p >
0.1 for all).

Conclusion PCI leads to a significant rise in serum CRP levels measured 48 hours
post procedure, but this inflammatory response has no influence on the subsequent
occurrence of restenosis.
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Mitral regurgitation mechanism: does harmonic imaging make TEE redundant?
S Pasupati, S Hussain, L Howitt, C Edwards, A Scott, H Hart, G P Armstrong.
North Shore Hospital, Auckland

Introduction Transoesophageal echo (TEE) precisely delineates the mechanism of
mitral regurgitation (MR), to determine valve reparability and surgical approach.
Harmonics improve the 2-D image quality of transthoracic echo (TTE).

Hypothesis Harmonic TTE is sufficiently accurate to dispense with TEE for
assessment of MR.

Methods  Comparison of TTE reports by sonographer with TEE reports by
cardiologist (reference technique) on 53 patients with chronic MR. All reported
without knowledge of previous study. Agreement assessed with ? statistic (0 = no, 1 =
total agreement).

Results (see table) MR severity graded as trivial (n = 12), mild (n = 13), moderate (n
= 14) or severe (n = 14). Agreement was good (? = 0.64) and no differences were
more than one grade. For number of jets detected, agreement was only fair (? = 0.37),
due to higher sensitivity of TEE colour Doppler. Agreement for mechanism was very
good (? = 0.97). Flails (n = 12) were detected by TTE in nine patients (? = 0.72,
sensitivity 0.75, specificity 0.93); the three missed were small flail chordae.
Agreement for leaflet involved (anterior, posterior or both) was very good for
prolapse (? = 0.80) and good for restriction (? = 0.63). Agreement was moderate for
detecting involvement of medial, middle, lateral portions of leaflet (? = 0.49).

Conclusion With more experience, harmonic TTE may possibly replace TEE for
evaluation of MR mechanism.

Mitral regurgitation parameter ? Agreement of TTE with TEE

MR severity (trivial, mild, moderate, severe) 0.64 Good
Mechanism (restrict, prolapse, rheumatic) 0.97 Very good
Restricted leaflet (anterior, posterior, both) 0.63 Good
Prolapse leaflet (anterior, posterior or both) 0.80 Very good
Area of prolapse (medial, middle, lateral) 0.63 Good
Flail (yes or no) 0.72 Good
Number of regurgitant jets 0.37 Fair
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Increased plasma natriuretic peptide levels predict symptom onset in aortic
stenosis. I L Gerber1, R A H Stewart1, M E Legget1, T M West1, R French1, T M
Sutton1, T G Yandle2, J K French1, A M Richards 2, H D White1. 1Cardiology
Department, Green Lane Hospital, Auckland; 2Cardioendocrine Research
Group, Christchurch.

Introduction The onset of symptoms is a critical point in the natural history of aortic
stenosis and the cardinal indication for valve replacement, but may be difficult to
determine.

Aims  This study assessed the associations between natriuretic peptide levels, disease
severity, and cardiac symptoms in aortic stenosis.

Methods  Seventy-four patients with isolated aortic stenosis underwent independent
assessment of symptoms, transthoracic echocardiography, and measurement of
plasma levels of atrial natriuretic peptide (ANP), brain natriuretic peptide (BNP), and
its aminoterminal portion, N-BNP. Natriuretic peptide levels were also measured in
100 clinically normal controls.

Results The aortic valve area was smaller in symptomatic patients (n = 45) than in
asymptomatic patients (n = 29; mean, 0.71 ± 0.23 cm2 and 0.99 ± 0.31 cm2,
respectively; p <0.0001). After adjustment for the aortic valve area, plasma natriuretic
peptide levels were higher in symptomatic patients than in asymptomatic patients (p
<0.005 for all comparisons), even when left ventricular systolic and diastolic function
were normal (n = 61; N-BNP, p =0.007; BNP, p =0.013; ANP, p =0.054). There was
an increase in natriuretic peptide levels associated with increasing New York Heart
Association (NYHA) class (for N-BNP: normal controls median, 13 [interquartile
range, 8 to 21] pmol per liter; for aortic stenosis class I, 34 [16 to 58] pmol per liter;
class II, 105 [57 to 159] pmol per liter; class III/IV, 202 [87 to 394] pmol per liter; p
<0.0001). Natriuretic peptide levels were not increased with angina or syncope.

Conclusion Plasma natriuretic peptide levels are elevated in patients with
symptomatic aortic stenosis. In combination with the aortic valve area, measurement
of natriuretic peptide levels may indicate the optimal timing of aortic valve
replacement surgery when the interpretation of symptoms is uncertain.
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Extended follow up after isolated aortic valve replacement in the elderly. C A
Wasywich, P N Ruygrok, T M West, D A Haydock. Green Lane Hospital,
Auckland

Aim Assessment of extended outcome in elderly patients who underwent isolated
aortic valve replacement (AVR) at Green Lane Hospital during the years 1980–1989.

Methods Patients were identified from the surgical database and clinical information
gathered. Long-term follow-up information was obtained.

Results Ninety three patients aged >70 years (median 73, range 70–80) underwent
isolated AVR. Indication for surgery was aortic stenosis in 68 patients (73%). Fifty
two patients (56%) received an allograft valve, 17 (18%) a xenograft, and 24 (26%) a
mechanical prosthesis. Median hospital stay was 12 days (range 0–105). Five surgical
deaths occurred, three of 18 patients having a repeat operation (17% mortality) and
two of those having their first operation (3% mortality). No deaths occurred from 2–
30 days post operatively. Detailed follow up was obtained for the 71 late deaths and
the 16 live patients (one patient lost). Median length of follow up was 6.8 years (range
0.1–18.9). Survival by valve type was assessed. Patients who received an allograft
valve had significantly better long-term survival (median 10.6 years, 95% CI 8.1–
13.8) compared to mechanical or bioprosthetic valve replacement (median 6.5 years,
95% CI 4.7–11.9), p = 0.03. For the group as a whole, survival was similar to an age
and sex-matched population.

Conclusion Isolated aortic valve surgery in the elderly is associated with excellent
long-term outcome. Allograft aortic valve replacement is associated with a superior
outcome.
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Comparison of 1450t and 1470t pacesetter leads. Stacey Harrison.Green Lane
Hospital, Auckland.

Introduction The 1450T Pacesetter Membrane E and 1470T Membrane Ex
pacemaker leads are endocardial, passive fixation, low polarisation leads. The 1450T
lead has a 3.5 mm2 tip surface area and the indifferent electrode is 12 mm from the tip
and requires a 9 F introducer. The 1470T lead has a 2.3 mm2 tip surface area, the
indifferent electrode is 29 mm from the tip and requires an 8 F introducer. The smaller
tip is designed to increase tip/heart impedance thus decreasing energy consumption
and prolonging battery life.

Aim To compare the lead impedance differences between the 1450T and 1470T leads.

Materials and methods  124 consecutive patients implanted with Regency SR+

2400L pacemakers at Greenlane Hospital from July 1999 to May 2000, with a length
of follow up of at least one year were selected for the study. Pacing data was collected
at implant, one year post implant and most recent follow up; data included pacing
threshold, R wave amplitude, impedance, evoked sense and polarisation signals,
measured pulse amplitude, current and energy, battery voltage, impedance and
current, and complications.

Results n = 124, 52 (42%) 1450T and 72 (58%) 1470T. Average length of follow up
= 1.9±0.95 years.

Impedance
Ω

Threshold
V

Sensing
mV

Polarisation
mV

Implant*
1450T
1470T
p value

658
643
NS

0.28
0.32
NS

12.38
11.60

NS
1 year post implant
1450T
1470T
p value

720
693
NS

0.64
0.67
NS

18.58
14.23
0.026

1.03
1.29

0.008
Last follow up
1450T
1470T
p value

714
683
NS

0.70
0.64
NS

16.58
13.45
0.079

1.06
1.19

0.004
*Polarisation data not available at implant

Conclusions There was no statistical difference in impedance between the 1450T and
1470T leads; however polarisation is higher in the 1470T lead. There is a statistically
significant difference in sensing at one-year follow up but the decreased sensing in the
1470T is not reflected at further follow up.



NZMJ 27 September 2002, Vol 115 No 1162 Page 15 of 68
http://www.nzma.org.nz/journal/ © NZMA

15

Introduction of a hospital-based smoking cessation programme. C Thompson, T
Eaton, P Ruygrok. Departments of Respiratory Medicine and Cardiology, Green
Lane Hospital, Auckland.

Introduction Green Lane Hospital is a specialist cardio-respiratory centre with
cigarette smoking directly responsible for a large proportion of its disease burden.
Although there is good evidence smoking cessation programmes can lead to enhanced
levels of cessation in hospitalised patients and outpatients, they have largely been
confined to the community setting.

Aim To provide a hospital-based smoking cessation programme for in- and
outpatients.

Methods A formal proposal to the Ministry of Health to secure funding was made.
The proposed programme was modelled in accordance with the New Zealand
Guidelines for Smoking Cessation and further modified to accommodate issues
specific to a hospital-based patient population. Patients’ triage would be undertaken
according to the 5 A’s and if ‘ready to quit’, individual counselling in association with
nicotine replacement therapy or bupropion over a six-week period, would be given. A
carbon monoxide monitor was felt to be important in the patient consultation and a
requirement to validate abstinence at 3, 6,12 and 24 months.

Results Following approval of funding by the Ministry of Health, a smoking
cessation specialist was appointed and a programme introduced at Green Lane
Hospital. Administrative and support structures (including database management)
were established and protocols written. Education and referral tools are in place and
an in-patient consultation service and post-discharge clinics are now functioning. The
absolute requirement for audit of outcomes have been recognised and instituted. We
hope this preliminary report and our subsequent reporting of results will encourage
similar programmes in NZ. Even in the infancy of our programme, the additional
benefit of heightened awareness of smoking cessation in our staff has been noted.
Preliminary data will be presented.

Conclusions  We report the establishment of a hospital-based smoking cessation
programme and early results.
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Developing cardiac rehabilitation guidelines for New Zealand. F Doolan-Noble,
D North, T Riddell.National Heart Foundation, Auckland

Introduction A national audit of cardiac rehabilitation facilities in New Zealand
(2000) highlighted the large variations in the practice and provision of cardiac
rehabilitation services nation-wide. In response to this, the National Heart Foundation
in collaboration with the New Zealand Guidelines Group reached a joint agreement to
develop evidence-based guidelines appropriate for the New Zealand setting.

Aim Develop and implement evidence-based practice guidelines for health
professionals working in cardiac rehabilitation.

Method The guidelines committee was formed in August 2000. Committee members
reflected the diverse needs of the consumers, health professionals and Maori and
Pacific Island groups. An extensive literature review was undertaken and the SIGN
system was used to grade evidence. Where no evidence was available, expert opinion
from within the group was sought. The draft document was circulated internationally
and nationally for comment, with emphasis put on seeking opinion from Maori and
Pacific peoples organisations.

Result Publication of evidence-based guideline that is specific to the New Zealand
context.

Conclusion There is no doubt that the process of cardiac rehabilitation for people
following a cardiac event could be better. But for Maori and Pacific peoples this will
involve commitment to a different process. There is enormous scope for Maori and
Pacific peoples’ cardiovascular health gains to be made through cardiac rehabilitation.
It is hoped that these guidelines re-orientate service provision to meet the needs of
Maori and Pacific peoples, that they provide the beginnings of a process that will
eliminate inequalities in Maori and Pacific cardiovascular health, and they support a
paradigm shift in the provision of care for people following a cardiovascular event.
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Effects of aortic valve replacement for aortic regurgitation on natriuretic
peptides. I L Gerber1, R A H Stewart1, M E Legget1, T M West1, R French1, J K
French1, T G Yandle2, A M Richards 2, H D White1. 1Department of Cardiology,
Green Lane Hospital, Auckland; 2Cardioendocrine Research Group,
Christchurch.

Introduction Plasma natriuretic peptide (NP) levels are increased in moderate-severe
aortic regurgitation (AR) and may reflect early left ventricular (LV) decompensation.

Aim To determine the effects of aortic valve replacement (AVR) on plasma NP
levels.

Methods  Ten patients with isolated severe AR, mean age 44 ± 21 years, underwent
echocardiography and measurement of brain natriuretic peptide (BNP), atrial
natriuretic peptide (ANP) and N-terminal BNP (N-BNP) within 24 hours pre AVR
and six months post AVR. Plasma levels of BNP, ANP and N-BNP were measured in
30 age and gender matched controls.

Results NP’s were elevated in aortic regurgitation pre AVR compared with controls,
p < 0.0001 for all, and remained elevated six months post AVR (Table). Despite
reductions in LV size and mass, LV ejection fraction tended to decrease. Mean ± SD
echo measures pre and post AVR were: LV end-diastolic diameter 7.4 ± 0.7 vs 5.3 ±
0.6cm, p < 0.0001; LV end-systolic diameter 5.0 ± 0.7 vs 3.9 ± 0.7cm, p < 0.005, LV
mass 347 ± 89 vs 276 ± 70g, p < 0.005; and LV ejection fraction 54 ± 7 vs 45 ± 15%,
p = 0.12, respectively.

Conclusion Elevated NP’s may reflect occult left ventricular decompensation that
persists after AVR. Further studies are needed to determine whether measurement of
NP’s in addition to echocardiography will assist in timing of AVR for aortic
regurgitation.

Controls Pre AVR Post AVR †P ‡P
BNP 5 (3-6) 12 (4-19) 7 (5-14) 0.16 0.010
ANP 6 (4-11) 15 (6-33) 15 (8-28) 0.92 0.003
N-BNP 9 (6-16) 30 (10-68) 17 (13-54) 0.13 0.019
NP levels expressed as median (interquartile range) pmol/l; †Pre AVR vs. Post AVR; ‡Post AVR vs.
controls
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Effects of aortic valve replacement for severe aortic stenosis on natriuretic
peptides. I L Gerber1, R A H Stewart1, M E Legget1, T M West1, R French1, J K
French1, T G Yandle2, A M Richards 2, H D White1. 1Department of Cardiology,
Green Lane Hospital, Auckland; 2Cardioendocrine Research Group,
Christchurch.

Introduction Plasma natriuretic peptide (NP) levels are increased in aortic stenosis
(AS) and correlate with disease severity, but the effects of aortic valve replacement
(AVR) on NP’s are unknown.

Aim To determine the effects of AVR on NP levels.

Methods Twenty three patients with severe AS, mean age 72 ± 12 years and mean
aortic valve area 0.74 ± 0.19 cm2 underwent echocardiography and measurement of
brain natriuretic peptide (BNP), atrial natriuretic peptide (ANP) and N-terminal brain
natriuretic peptide (N-BNP) within 24 hours pre AVR and six months post AVR. A
tissue valve was used in 18 patients and a mechanical valve in five patients.
Combined AVR and coronary artery bypass graft surgery was performed in 11
patients. Plasma levels of BNP, ANP and N-BNP were measured in 23 age and
gender matched controls.

Results BNP, ANP and N-BNP were higher in AS patients pre AVR compared with
controls, p < 0.0001 for each, and remained elevated six months post AVR (Table).
Mean ± SD echocardiographic measures pre AVR and six months post AVR were:
peak aortic velocity 4.6 ± 0.7 vs 2.3 ± 0.3 m/s, p < 0.0001; mean aortic gradient 51 ±
16 vs 12 ± 3 mmHg, p < 0.0001; LV mass 226 ± 59 vs 200 ± 56 g, p = 0.05; and LV
fractional shortening 35 ± 12 vs. 35 ± 8 %, p = 0.82 respectively. There were no
regional wall motion abnormalities six months post AVR.

Conclusion Despite favourable haemodynamic changes following aortic valve
replacement, NP levels remain elevated six months post AVR. This may partially
reflect the mild stenosis of the prosthetic valve, or the effects of incomplete
remodeling of the left ventricle. Further follow up is required to clarify these issues.

Control Pre AVR 6 Months †P ‡P
BNP 7 (5-9) 25 (9-35) 16 (10-25) 0.08 <0.0001
N-BNP 17 (11-32) 96 (42-155) 75 (44-110) 0.04 <0.0001
ANP 12 (9-14) 32 (21-43) 30 (22-37) 0.84 <0.0001
NP levels expressed as median (IQR) pmol/l; †6 months post AVR vs. pre AVR; ‡6 months post AVR
vs. control
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Tachycardia causes Troponin elevation despite normal coronary arteries. T
Bakshi, M Choo, C Edwards, A Scott, H Hart, G Armstrong. North Shore
Hospital, Auckland.

Troponin (Tn) elevation is common after paroxysmal tachycardia and suggests the
presence of concomitant coronary artery disease. We hypothesised that Tn rise can
occur following tachycardia without haemodynamic compromise and in the absence
of coronary artery disease. Patients admitted with paroxysmal tachycardia and
elevated TnI were identified. TnI (ACS:Centaur) was considered elevated if greater
than 99th centile. Subsequent TnI had to be greater than zero. Patients were included
if coronary angiography showed no significant stenoses (<50% diameter loss without
complex features or thrombus). Angiography was performed a median of 4 days
(range 1–180) following acute presentation. Six patients were identified, none with
coronary, cerebrovascular, peripheral vascular disease or a serum creatinine greater
than 0.15 mmol/L. All had 1–2mm of ST depression during or after tachycardia.
There were no deaths, myocardial infarctions or acute readmissions at 42 ± 26 weeks
of follow up. We are not aware of other reports of normal coronary arteries in
tachycardia-related Tn elevation. No patient had hypotension or altered sensorium,
although two were diaphoretic. The mechanism of myocardial necrosis given the
modest rate and duration of some of the tachyarrythmias is speculative; vasospasm or
a combination of increased myocardial oxygen demand due to increased heart rate and
reduced myocardial oxygen supply due to shortening of diastole.

Age, sex Tachycardia Rate,
duration

TnI CK Coronary
disease

56, F AF 140 bpm,
10 hrs

0.20 122 Mild

45, M SVT 160 bpm,
2.5 hrs

8.26 773 Normal

49, F SVT 195 bpm,
0.7 hrs

0.21 128 Normal

37, F SVT 250 bpm,
8 hrs

1.44 123 Normal

46, M VT 240 bpm,
1.5 hrs

0.68 111 Normal

49, F VT 200 bpm,
unknown

54.79 1100 Mild

Troponin is a sensitive marker of myocardial injury and may rise following brief
bouts of supraventricular tachycardia in the presence of angiographically normal
coronary arteries.
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Database development. Grainne McAnnalley. North Shore Hospital, Auckland.

Aims In 2001, North Shore Hospital set up an electronic database to document all
patients admitted to the five-bed coronary care unit and the four-bed coronary step
down unit. The purpose: 1) to record clinical progress and complications; 2) to collect
demographic patient information; 3) to determine 30 day and 1 year mortality; 4) to
establish the number of patients proceeding to angiogram angioplasty, bypass surgery;
5) to introduce an electronic patient record; 6) to introduce the nursing staff to the
collection of real time data.

Methods A three-month pilot helped plan what type of information should be
gathered, and in what form. The CCU nurse admitting the patient was responsible for
entering the patient demographic data. Each duty nurse assigned to the patient would
update any new developments, and prior to transfer from the unit the nurse would
check the database for completeness. If the patient progressed to exercise tolerance
testing, the nurse supervising the test entered that information. The CCU house officer
was responsible for the phone follow-up calls at 30 days and 12 months.

Results To date, there are 1231 patients entered. From March 2002, the first patients
entered had their 12month follow-up phone calls and their record completed. Now the
final results can begin to be interpreted, and adjustments to the database design may
be undertaken.

Conclusion To be discussed: patient demographics, door to needle delay, treatment
option groups, angiogram and post angiogram intervention group analysis, progress
and complication statistics, nurse compliance and ongoing audit of data quality.
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Does enrolment into a thrombolytic trial delay door to needle time? D H Schmid,
J G Mackenzie, L J Jones. Hawke’s Bay Hospital.

Background Hawke’s Bay Hospital is an acute care facility that frequently
participates in multinational randomised trials of thrombolytic therapy (and/or
adjunctive therapy) for acute myocardial infarction (AMI). However, there is often
reluctance by medical registrars to enroll patients due to concern that the consent and
randomisation processes delay door to needle (DTN) time.

Aim The purpose of this audit was to determine whether or not enrolment into the
Hero 2 Trial delayed DTN time.

Method The study consisted of a retrospective analysis of medical records for all
patients who were enrolled into the Hero 2 trial at our site, and for all patients who
were admitted to the hospital and received thrombolytic therapy for AMI during the
same period (February 1999 to March 2001). Thirty nine patients were entered into
the ‘trial’ group and 111 patients into the ‘non-trial’ group. Information collected
included DTN times on all patients, door to consent and door to randomisation times
on the patients who were enrolled into the thrombolytic trial. An independent sample
T test was used to analyse the data.

Result The mean DTN time in the ‘trial’ group was 78.3 minutes (SD = 32.1 mins),
the mean DTN time in the ‘non trial’ group was 79.3 minutes (SD = 44.8 mins),
showing no statistical difference between the two groups.

Conclusion DTN time was not delayed due to consent and randomisation to the Hero
2 Trial at Hawke’s Bay Hospital. We are soon to commence enrolment of eligible
patients into another multinational, randomised trial designed to evaluate adjunctive
therapy to fibrinolysis and we recommend that this audit be repeated. We need to
establish whether or not new incentives that have been introduced since March 2001
have resulted in reduced DTN times in all eligible patients, and reduced door to
consent and randomisation times in those who enroll into the thrombolytic trial.
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Secondary prevention in coronary artery disease patients in South Auckland: the
current treatment gap. S El-Jack, A Kerr, A Ko, D Scott. Cardiology
Department Middlemore Hospital, Auckland.

Methods  We audited baseline and current secondary prevention parameters in
consecutive patients with established coronary artery disease (CAD) identified
retrospectively after an acute coronary syndrome (ACS) (n = 48), recent coronary
artery bypass grafting (CABG) (n = 50), or remote CABG (n = 49), focussing on
management of hypercholesterolemia.

Results 72% of the whole group, and 80% of those whose admission total cholesterol
(TC) levels met the then PHARMAC criteria for statin funding, were on a statin. 37%
failed to achieve the New Zealand Heart Foundation (NZHF) target of TC<5 mmol/l
current at the time and 57% exceeded the National Cholesterol Education Programme
(NCEP-ATPII and III) and the 2002 NZHF Interim Consensus Guidelines target of
low density lipoprotein (LDL) <2.6 mmol/l.. 40% had a blood pressure of >140/90
mmHg, 14% were still smoking and 6% were not on aspirin. 29% were non smokers
who were on aspirin and met the then current target TC and blood pressure.

Conclusion Risk factor management is sub optimal in a significant percentage of
secondary prevention patients. Liberalization of statin availability in New Zealand
subsequent to this audit creates the opportunity to reduce the treatment gap.
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Troponin audit at North Shore Hospital. J Wickham, H Hart, G Armstrong, T
Scott. North Shore Hospital, Auckland

Introduction At North Shore Hospital it was noted that there were a number of
patients who were Troponin I Positive who were admitted directly to the general
wards. It was not known whether the screening of these patients was appropriate and
how many should have been admitted to CCU instead. It was also not known how
many patients were involved and whether or not CCU would have been able to cope
with these numbers because of restrictions on beds.

Aim To find out the number of patients involved who were Troponin I Positive and
admitted directly to medical wards. To assess whether the decision in sending these
patients directly to the wards was appropriate.

Materials and methods  An audit tool was developed. The audit took place over a
four-week period. On a daily basis, all Troponin I results were obtained from the
laboratory. Those patients who had positive Troponin I results and were sent directly
to the medical wards were identified. A daily review of these patients was carried out
by the cardiologist and cardiology nurse specialist.

Results There were a total of 2187 Troponin I tests carried out on a total of 1025
patients in the four-week period. Of the Troponin I tests, the sum of positive patients
was 143. Eighty two patients were involved in the audit. The maximum Troponin I
was <50, the minimum Troponin I was 0.21, and the mean Troponin I was 4.41. The
maximum CK was 2500, the minimum CK was 14, and the mean CK was 351.95.

Conclusions  Overall triaging of patients was satisfactory. Medical management on
the wards was mostly appropriate. Troponin I estimations were done too frequently.
North Shore Hospital has too few CCU beds for the size of its catchment.
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Increased age at admissions to Auckland Hospital Coronary Care Unit: results
from the CCU/9d database. W Benjamin, J Elliott, G Gamble, C J Ellis.
University Department of Medicine, Auckland Hospital, Auckland.

Background The coronary care unit/cardiology ward (CCU/CW) at Auckland
hospital is a 17-bed facility within a 550-bed tertiary referral hospital. Since 1 August
1997, a daily prospective audit has been performed to capture patient demographics
and assign one of 22 admission diagnoses. There is increasing evidence that the
decrease in age-adjusted CHD mortality is an artifact of age adjustment and does not
represent a true reduction in the incidence of disease, rather a delay in presenting. The
CCU/CW database presents an opportunity to test this hypothesis.

Methods  This study examined the age of patients consecutively admitted to the
CCU/CW at Auckland hospital with an admission diagnosis of definite MI, unstable
angina, or atypical chest pain from August 1997 to May 2002. Complete
ascertainment of admissions was ensured by checking a variety of sources (eg daily
logs, CCU day books and by cross-reference to hospital admissions).

Results From 1997 to 2002 there were 7194 patient admissions. Of these, 3948
admissions were for definite MI (31%), unstable angina (64%), and atypical chest
pain (5%). The median age at admission increased significantly (Kruskall-Wallis p =
0.037) from 62 years (IQR 52–74) to 67 years (IQR 55–75).

During census years 1996 to 2001, the population of the (now) Auckland District
Health Board has increased and aged, however comparison of the age/sex
standardised rates in 1997 and 2002 suggests that this cannot explain the increase in
mean age of admissions (p = 0.01).

Conclusion Over five years the age of admission to Auckland Hospital CCU with
definite MI, unstable angina or atypical chest pain (55% of admissions) has increased.
This increase cannot be explained by the ageing Auckland population and may reflect
an increase in the age of presentation.
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Increase in lipid modifying prescriptions seen for myocardial infarction patients
following easing of Pharmac’s restrictive ‘statin’ policies. C J Ellis, J Pang, W
Benjamin, J Elliott, G. Gamble. University Department of Medicine, Auckland
Hospital, Auckland.

Both ‘statin’ and ‘fibrate’ drugs have been shown to lessen the risk of further
myocardial infarction (MI) and death in patients with a prior MI. Previous national
and international studies have shown a sub optimal level of use of these drugs in such
patients, a consequence of a variety of factors. One additional ‘hurdle’ to good drug
prescribing in New Zealand has been the activities of the Pharmaceutical
Management Agency (PHARMAC), who manage the drug budget for the NZ funding
authorities. We reviewed the effect of a change to the access criteria for statins,
decreed by PHARMAC on 1 December 1998.

Methods  Auckland Hospital coronary care unit/cardiology ward (CCU/CW) admits
1700 patients a year. From an ongoing prospective database of all patient admissions,
we reviewed those patients with an admission diagnosis of a definite MI and recorded
patients’ discharge medications. From 1 August 97 to 31 January 99, 319 patients
(mean age 64 [IQR 54–75] years, 65% male) were admitted with an initial definite
MI; 171 patients received thrombolytic therapy, 24 died. Of 295 survivors at hospital
discharge, 98 (30%) patients were prescribed a lipid modifying drug: 74 (23%)
patients a statin, 24 (8%) a fibrate.

From 1 December 1998, PHARMAC lowered the level of total cholesterol at which
patients could be prescribed a statin from the previous level of >6 mmol/l, to >5.5
mmol/l (>4.5 mmol/l for patients with prior coronary angioplasty or bypass surgery).
For the time period before the change (pre December 1998) compared with the time
period after the change (post December 1998) we saw a doubling of prescriptions for
lipid modifying prescriptions – 28% patients to 47% patients (p = 0.01), and for
statins, 20% to 47% patients (p = 0.0007).

Conclusion Lipid modifying medications were prescribed significantly more often
when PHARMAC eased their restrictive statin policies. Further patient benefit can
now be expected as PHARMAC has finally allowed more statin prescriptions for
these patients.
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Management of dyslipidaemia in the community: a survey of 250 patients in 10
Auckland practices. B Gribben1, C Bustead1, C J Ellis2. 1CBG Health Research
Group; 2University Department of Medicine, Auckland Hospital, Auckland.

Background There are approximately 90 000 people in New Zealand taking statin
medication; approximately 30 per full-time equivalent general practitioner. However
few data exist to describe the management of dyslipidaemia in general practice.

Methods  Ten Auckland general practices from predominantly high-income areas
were randomly selected for study. A series of computerised queries were run on
practice records to summarise the number of patients currently prescribed statins.
Since coding of diagnosis is variable, markers for ischaemic heart disease (IHD)
(nitrates) and diabetes mellitus (insulin, sulfonylureas, biguanides) were also
searched. Practice nurses reviewed 250 patients (25 patients per practice were
randomly selected), and performed a chart audit of the patients’ dyslipidaemia
management. No patient was identified to the researchers and all procedures complied
with the Health Information Privacy Code.

Results 1363 patients on statins were identified, nearly twice what would be expected
from national statistics and representing 2.8% of the estimated catchment population
(49 000). The rate of diabetes mellitus (1.2%) and IHD (1.5%) in this sample was
lower than in national estimates. 40% of people with diabetes mellitus and 42% with
IHD were taking a statin. From 1 January 2001, there had been a tendency to start
patients on higher doses. Of the 250 patients selected for in-depth questioning, most
(122) had a single prescription (the dose hadn’t been titrated nor had patients switched
agents). Overall, 90% of the 250 patients failed to reach the total cholesterol target of
<4 mmol/l (ACC/AHA and draft 2002 New Zealand guidelines) and 50% patients
failed to make the <5 mmol/l target (1996 NZ guidelines). Further, 39% patients did
not achieve a triglyceride level of <2 mmol/l and 24% patients did not achieve a high-
density lipoprotein (HDL) cholesterol of >1 mmol/l (1996 NZ guidelines targets).

Conclusion The management of dyslipidaemic patients in general practice is
complex. Patients from practices in predominantly high-income areas may be more
likely to be prescribed statins than could be expected from the national statistics.
Unfortunately, many patients fail to meet the conservative target for total cholesterol
of <5 mmol/l. Better uptake, dose titration and stronger statins appear to be required.
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Age of death from ischaemic heart disease has increased over 10 years in 74 371
deaths. C J Ellis, G D Gamble. University Department of Medicine, Auckland
Hospital, Auckland.

Background There is increasing evidence that the decrease in age-adjusted ischaemic
heart disease (IHD) mortality is an artefact of age adjustment and does not represent a
true reduction in the incidence of disease, rather a delay in presenting.

Methods  This study examined the age at death in all people in New Zealand whose
death was attributed to IHD (ICD-9, codes 410–414) during the years 1988 to 1998
and collated by the New Zealand national health information service mortality index.
The age/sex structure of the referring population was taken from national census
figures. Years between the five-yearly census cycle (1996 and 2001) were estimated
from linear interpolation.

Results Between 1988 and 1998, there were 74 371 deaths from IHD. The average
age of death in 1988 was 73.5 years (SD12.1), increasing to 76.7 years (SD11.3) in
1998 at 3.4 months per year (p < 0.001 for linear trend). During the study period, the
proportion of people aged >70 years has risen from 8.6% to 9.4%, but the age/sex
standardised mortality has fallen from 4.3/1000 to 3.9/1000.

Conclusion Over 10 years, the age of death from IHD has significantly increased,
with people living an extra four years before dying of IHD. This increased survival is
reflected in a reduction in age/sex standardised IHD mortality and is independent of
the ageing of the New Zealand population.
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Hospitalisation for acute myocardial infarction and angina is increasing in young
and old New Zealanders. J M Elliott, A M Richards. Christchurch School of
Medicine, Christchurch.

Introduction Age-specific mortality due to heart disease has been falling for many
years, but little is known about the prevalence of coronary disease in NZ.

Aims  We have determined the age-specific incidence of admission with myocardial
infarction (MI) and angina to public hospitals in NZ since 1990.

Methods  Age group and gender-specific analysis of hospital discharge data (from
annual “Selected Hospital Morbidity and Mortality Data” publications) was correlated
with NZ Census data. All day stay admissions were excluded.

Results Hospital discharges with the diagnosis of MI have increased by 5% per year
from 5496 in 1990, to 7727 in 1999/2000. Increases were observed in younger age
groups, particularly in women. In the 45–54 years age group, the number of MIs
increased by 39% in men (from 535 in 1991, to 743 in 1999/2000), and by 50% in
women from 117 to 175 a year. The figure shows that age-specific incidence of MI
and angina in 45 to 54-year-old men increased by 20% (from 831 in 1991, to 997/100
000 per year in 1999/2000), and by 53% from 263 to 403 in women of the same age.

Conclusion Hospitalisation with MI and angina has increased in the last 10 years.
This increase may be due to changes in the threshold to admit such patients or to a
true increase in the incidence of acute coronary syndromes, and has important
implications in health planning.
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Percutaneous intervention with stent deployment in anomalous circumflex
coronary arteries. N E J West, C J McKenna, O Ormerod, K M Channon.
Department of Cardiology, John Radcliffe Hospital, Oxford, UK.

Background Anomalous origin of the circumflex (Cx) artery is the commonest
congenital coronary anatomical variant. Such anomalous vessels, arising from the
right coronary sinus or artery, are prone to atherosclerosis in their retroaortic portion.
Percutaneous intervention (PCI) in these vessels poses particular technical challenges
owing to this variant anatomy; although balloon angioplasty of these vessels has been
described, no series including stent deployment has hitherto been published.

Methods  20 patients with anomalous Cx anatomy were identified from the John
Radcliffe Hospital dataset between 1996 and 2002, 10 of whom underwent PCI
(including stent deployment) to the anomalous Cx. Hospital notes and angiograms of
19 of the 20 patients were reviewed (by two reviewers independently) retrospectively.

Results 7/19 anomalous Cx (2/10 undergoing PCI) originated from the RCA. 15/19
anomalous Cx (10/10 PCI) were significantly diseased (>70%) in their proximal
portion, with 15/19 having other coronary disease (9/10 PCI). Average age of PCI
patients was 62 ± 3 years, 9/10 were male and 6/10 presented with acute coronary
syndromes. PCI was successful in 10/10 subjects: Judkins right (5/10) or Amplatz
right (3/10) guide catheters were used, and 1.4 stents (range 1–2) deployed in each
patient, average diameter 3.0 ± 0.1 mm and length 15.0 ± 3.0 mm. Periprocedural
heparin dosage was 106 ± 14 IU/kg and abciximab was administered in 2/10 patients.
All patients received aspirin (75–150 mg) and ticlopidine (250 mg bd) or clopidogrel
(75 mg od) for 4 weeks post PCI. Symptom- and event-free survival was recorded in
8/10 patients to 26 ± 7 months.

Conclusions  These data confirm that not only is PCI with stent deployment
technically feasible and successful in anomalous Cx coronary arteries, but also (in
these small numbers) that mid-term follow up is satisfactory in terms of provision of
symptomatic relief of angina and prevention of further coronary events.
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Sleep apnoea is highly prevalent amongst a stable heart failure population in
New Zealand. K Ferrier1, A Neill1, A Campbell1, M Richards 2, T O’Meeghan3.
1WellSleep Wellington; 2Cardio-endocrinology Research Group, Christchurch;
3Hutt Valley Health Lower Hutt.

Introduction Heart failure is highly prevalent and is associated with significant
morbidity and mortality despite recent advances in drug therapy. It has been proposed
that the deleterious cardiovascular effects associated with sleep apnoea syndromes
may promote the progression of heart failure (HF).

Aim In a group of stable community dwelling HF subjects, the study aims to: estimate
the prevalence of sleep apnoea (obstructive and central); compare polysomnographic
indices of sleep apnoea with markers of impaired cardiac function (echocardiographic
indices, cardiac natriuretic hormones, increased sympathetic activation and exercise
tolerance).

Methods  Patients with stable HF due to systolic dysfunction (left ventricular ejection
fraction (LVEF) <45% on echocardiography) and without other major co-morbidities
were prospectively recruited from cardiology outpatient clinics. Polysomnographic
indices of obstructive sleep apnoea syndrome (OSAS) and central sleep apnoea (CSA)
were compared with markers of cardiac function: Minnesota HF score, progressive
shuttle walk test, echocardiography, 24-hour catecholamine urine collection, venous
natriuretic cardiac hormones, brain natriuretic hormone (BNP), N Terminal–BNP
(NT-BNP), endothelin and adrenomedullin. Non parametric statistical tests were used.

Results 53 of 87 eligible subjects completed the study protocol (41 male, 12 female,
60 ± 9.8yrs, mean BMI 27.9 ± 5.3 kg/m2, mean LVEF 34 ± 9%). Sleep apnoea
syndromes were diagnosed in 36 (68%), including OSAS in 28 (53%), and CSA in 8
(15%).

Variable HF (No apnoea)
(mean ± SD, CI  )

OSAS
(mean ± SD, CI)

CSA
(mean ± SD, CI)

P value

LVEF %
(Simpsons)

35.2±8.2
30.8-39.5

36.0±7.0
33.2-38.7

24.0±10.4**
13.3-34.1

0.018

NYHA III / IV 3/17 8/28 2/8 0.2
Atrial
Fibrillation

0/17 6/28* 5/8* 0.004

NT-BNP
pmol/L

91.9±92.3
40.4-142.0

108.1±190.2
34.3-181.8

247.0±165.1**
94.3-400.0

0.009

BNP pmol/L 16.9±18.7
6.5-27.0

17.3±17.2
10.6-24.0

38.1±27.7**
12.5-63.7

0.009

Urine
noradrenaline
nmol/day

263.2±113.0
205.6-328.7

352.2±168.7*
286.8-417.6

337.9±135.6*
248.0-478.2

0.038

*significant vs HF; **significant vs HF & OSAS
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Conclusion Both obstructive and central sleep apnoea are commonly found in a stable
heart failure population. Central sleep apnoea patients had lower LVEFs, were more
likely to have atrial fibrillation, and had higher BNP, NT-BNP and urinary
noradrenaline levels. These results may explain the poorer prognosis of patients with
both HF and CSA.
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Metoprolol increases plasma brain natriuretic peptide and second messenger
CGMP in patients with congestive heart failure. M E Davis1, R W Troughton1,
M G Nicholls1, T G Yandle1, C M Frampton1, C M J Kirkpatrick2, A M
Richards 1. 1Christchurch Cardioendocrine Research Group; 2Department of
Clinical Pharmacology, Christchurch Hospital, Christchurch.

Introduction Interactions of beta blockade with the cardiac natriuretic peptide system
are poorly understood but may be relevant to the beneficial effects of beta blockers in
heart failure.

Aim To investigate in patients with chronic heart failure the effects of metoprolol on
the metabolism and biological actions of atrial natriuretic peptide (ANP) and brain
natriuretic peptide (BNP) in a time-matched randomised crossover study.

Materials and methods  Sixteen male patients with congestive heart failure (CHF)
(New York Heart Association Functional Class II-III and left ventricular ejection
fraction <40%), receiving an angiotensin converting enzyme inhibitor, were randomly
assigned to treatment with metoprolol (stepped increase to 190 mg over six weeks) or
not. Patients had ANP and BNP infused at 4 pmol/kg/min for three hours, two days
apart on two occasions, the first as baseline, the second after introduction (or non-
introduction) of metoprolol.

Results Patients receiving metoprolol had higher baseline plasma BNP (mean
increment 9.0 ± 2.3 pmol/L, p = <0.001) and cyclic guanosine monophosphate
(cGMP) (mean increment 2.3 ± 1.0 pmol/l, p = 0.012) compared to controls. On
metoprolol treatment compared to controls, plasma ANP was enhanced during BNP
infusions (peak increment 15.4 ± 4.5 pmol/l, p = 0.005) and plasma BNP was
increased during ANP infusions (peak increment 19.2 ± 8.6 pmol/l, p = 0.012).
Plasma N-terminal BNP was increased by metoprolol (mean increment 50.3 ± 17.5
pmol/l, p = 0.008) and during either infusion (ANP infusion p = 0.037, BNP infusion
p = 0.028). Mean total body clearance of BNP decreased from 2.50 L/min to 1.44
L/min after metoprolol treatment but this was not significant compared to controls (p
= 0.17).

Conclusions  Metoprolol may exert part of its beneficial effects in CHF via the
natriuretic peptides. Both plasma BNP and its second messenger cGMP were
increased by metoprolol treatment. This appears at least in part due to increased
secretion (reflected in raised N-BNP levels) with a possible contribution from reduced
plasma clearance. There may also be increased competition between ANP and BNP
for clearance pathways.
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The value of simple clinical tests in the diagnosis of heart failure. S P Wright1, G
D Gamble1, A Pearl2, S Muncaster1, J Pomfret1, G A Whalley1, H Walsh1, N
Sharpe 1, R N Doughty1. 1Division of Medicine; 2Department of General Practice
and Primary Healthcare , University of Auckland.

Background Chest radiography (CXR) and ECG are common first-line investigations
in suspected heart failure (HF), particularly in the community, and are recommended
in many HF diagnosis guidelines. BNP measurement is very promising as a diagnostic
tool for the diagnosis of HF. Abnormalities of these tests may increase the diagnostic
accuracy of HF in the community. This study examines the diagnostic utility CXR,
ECG and BNP in a community-recruited sample of patients with suspected HF.

Methods Patients with dyspnoea and/or ankle oedema were referred by their general
practitioner. Each patient underwent full clinical assessment including CXR,
echocardiography and N-terminal BNP measurement (normal range 0 to 50 pmol/l).
Major radiographic abnormalities were: cardio-thoracic ratio (CTR) >50%, interstitial
oedema or pulmonary venous hypertension (PVHT). Major electrocardiographic
abnormalities were: atrial fibrillation (AF), left ventricular hypertrophy (LVH),
bundle branch block (BBB), Q waves or leftward axis. An independent expert panel
decided whether or not HF was present using ESC criteria.

Results 304 patients were included, mean age 72 yrs (SD 11.4), 65% female; 80%
Caucasian; mean CTR 55% (95% CIs 50%, 59%); 29 (9%) had interstitial oedema
and 41 (14%) had PVHT. On ECG, 35 (12%) had AF, 20(7%) had LVH, 25 (8%) had
BBB, 59 (20%) had Q-waves and 43 (14%) had a leftward axis. 77 patients (25%)
met the case definition for HF.

Sens (%) Spec (%) PPV (%) NPV (%)
CTR >50% alone 89 47 36 92
Abnormal ECG alone 74 69 45 89
Major CXR abnormality alone 93 51 40 96
BNP >150 pmol/l alone 60 93 73 87
Major abnormality ECG and CXR 64 83 57 87
Major abN on ECG and CXR and N-
terminal BNP>150 pmol/l

42 97 84 83

Conclusion Radiographic cardiomegaly alone has low positive predictive value for
the diagnosis of HF in the community. The presence of major abnormalities of ECG
and CXR, both commonly requested tests in primary care, are helpful in the diagnosis
of HF, with high specificity if both tests are abnormal. However, BNP measurement
alone has a high specificity and NPV and may be considered as the first-line
investigation for suspected heart failure presenting in the community.
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The use of beta-blockers and/or Spironolactone  in heart failure. S Seneviratne 1,
P Suisted2, C Burgess2. 1Department of Cardiology, Capital & Coast District
Health Board, Wellington; 2 Department of Medicine, Wellington School of
Medicine & Health Sciences, Wellington.

Introduction Beta-blockers and Spironolactone decrease mortality and readmission
rate in patients with congestive cardiac failure (CCF).

Aim To audit their uptake in the Cardiology and Internal Medicine (IM) Inpatient
Services at Capital & Coast District Health Board (CCDHB).

Materials and methods The medical records of patients who were discharged
between 1 January 2001 and 30 June 2001 from CCDHB, with a primary diagnosis of
CCF from the IM service and primary or secondary diagnosis of CCF from the
Cardiology Service were identified. These were analysed for cardiac drugs on
admission and discharge, contraindications to the use of Beta-blockers or
Spironolactone, NYHA status at discharge and ECHO derived LVEF.

Results Of the 3795 patients admitted, 292 were identified as having heart failure
(146 from each Service), 84 were excluded due to death, an admission being
procedure related or the notes being unavailable. The mean (SD) age was 73.9 (10.5)
years for IM and 71.6 (10.3) years for cardiology patients. On admission, 35 patients
were taking Beta-blockers and 24 were prescribed Spironolactone. Only three of 62
eligible IM patients and 5 of 35 cardiology patients were commenced on Beta-
blockers, whilst 10 of 23 IM and 1 of 7 cardiology patients were started on
Spironolactone. Six patients were prescribed Spironolactone and one a Beta-blocker
even though there were contraindications to their use. Sixteen patients were
prescribed Spironolactone inappropriately.

Conclusion Our study has shown a low level of uptake of Beta-blockers and
Spironolactone. However, our patients were far older than those included in either the
Beta-blocker or Spironolactone trials, with 78% above 65 years and 47% being older
than 75 years. Furthermore, many of our patients had co-morbidities that probably
dissuaded physicians from introducing these drugs. Adequate trials, particularly in
older individuals with CCF, are indicated.
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Reducing heart failure readmissions: a successful heart failure specialist nurse-
led intervention programme. T O’Meeghan, M Hawkins, A Cuthbert.
Department of Cardiology, Hutt Hospital, Lower Hutt.

Introduction Heart failure is a common cause for admission to hospital. Integrated
management programmes have been shown to reduce admissions.

Aim To review the admission frequency and mortality of patients in the nurse-led
heart failure clinic at Hutt Hospital.

Methods  Retrospective review of hospital notes.

Results Over the period 1 January 1999 to 30 November 2000, 222 patients were
admitted to the clinic and were seen by the heart failure specialist nurse (HFSN), and
supervised by a cardiologist A comparison was made between all cardiac and medical
admissions for the year prior to and the year following admission to the clinic. During
the year of follow up, 124 (55.8%) patients had no admissions. Mortality during
follow up was 24 (10.8%), with nine deaths during the first month. Patients received
an average of three appointments range (1–23), with 75 only receiving one visit.
There were 146 (65.8%) males mean age 66, females mean age 69.

CHF Other
cardiac

Total
cardiac

Other
medical

Admissions during the 12 months prior
to intervention

118 130 248 73

Admissions during the 12 months after
intervention

49 75 124 61

156(70.3%) were European, and 51(28%) identified as Maori or Pacific Islander, who were relatively
younger, mean age 56.

Conclusions  Mortality similar to other reports. Nurse-based clinic at a secondary
(Hutt) hospital appears to be successful in reducing admissions. Maori and Pacific
Islanders are significantly represented and at a younger age.
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C-reactive protein is increased in patients with aortic stenosis but not aortic
regurgitation – evidence for aortic stenosis as an inflammatory disease. I L
Gerber1, C J KHammett1, R A H Stewart1, H Oxenham2, R French1, J K
French1, T M West1, M E Legget1, H D White1. 1Department of Cardiology,
Green lane Hospital, Auckland; 2University of Auckland, Auckland.

Introduction Histological evidence of inflammation similar to that observed in
atherosclerosis has been reported in aortic stenosis (AS), but not in aortic
regurgitation (AR).

Aim To determine whether high-sensitivity C-reactive protein (CRP), a systemic
marker of inflammation, is elevated in AS and AR.

Methods Transthoracic echocardiography was performed, and CRP was measured by
high-sensitivity enzyme immunoassay in: 22 patients with isolated non-rheumatic AS,
mean age 69 ± 9 years; 20 patients with isolated non-rheumatic AR, mean age 46 ± 20
years; and in 31 controls, mean age 66 ± 4 years. Exclusion criteria for all subjects
were history of cerebrovascular disease, peripheral vascular disease, cancer, recent
development of any active inflammatory or haematological disorder, and the presence
of coronary stenosis >50% determined by coronary angiography (in all patients with
AS and in eight patients with AR). The other 12 AR patients had no symptoms of
angina and no regional wall motion abnormalities on echocardiography. All controls
were free of cardiovascular disease as determined by history, physical examination,
exercise ECG and echocardiography.

Results Mean ± SD echocardiographic measures for AS were: peak aortic velocity
4.7 ± 0.7 m/s; aortic valve area 0.76 ± 0.27 cm2; left ventricular (LV) ejection fraction
58 ± 10%; and for AR, LV end-diastolic diameter 6.9 ± 0.8 cm, and LV ejection
fraction 57 ± 6%. CRP was increased in AS compared with controls, median (IQR)
1.95 (1.62–4.67) mg/l vs 1.51 (0.72–2.12) mg/l, p = 0.008, but not in AR compared
with controls, 1.04 (0.36–2.09) mg/l, p = 0.35 after adjusting for age. There were no
significant correlations between CRP and echocardiographic measures of valve
disease severity for AS and AR, p > 0.05 for all.

Conclusion Serum levels of CRP are raised in patients with aortic stenosis, but not in
aortic regurgitation. This data supports the hypothesis there is an active inflammatory
component to non-rheumatic aortic stenosis.
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The Ross procedure for aortic valve replacement: early and late outcomes in 63
patients. P J Raudkivi, Green Lane, Mercy & Ascot Integrated Hospitals,
Auckland.

Between May 1994 and May 2002, 63 patients underwent pulmonary autograft
replacement of the aortic valve and right ventricular outflow tract reconstruction with
a cryopreserved pulmonary homograft. The mean age was 30 years (range 4–55).
Among the surgical indications were rheumatic aortic incompetence (AI) 16 (25%),
bicuspid/congenital AI 16, homograft AI 11 (17%), and bicuspid/congenital stenosis
(AS) 11. Surgical methods included free-standing autograft aortic root replacement 47
(75%), autograft inclusion in the host root 15 (24%), subcoronary insertion 1,
reduction of aortic root diameter 24 (38%); and there were 16 re-operations. Adverse
early surgical outcomes included resternotomy for bleeding 3 (5%), autograft explant
2, septal infarct 2 and hospital death 2 (3%).

All 55 New Zealand resident survivors (no late deaths) have been reviewed within the
last two years. Echocardiograms obtained at a mean post operative interval of 27.5
months (range 1–86) reveal mean aortic and pulmonary valve velocities of 1.36 ±
0.39 and 1.72 ± 0.52 m/s, moderate AI in 2, and moderate pulmonary incompetence
(PI) in 5. No patient has severe AI or PI, two patients have significant persistent left
ventricular dilatation, and one has severe (rheumatic) mitral incompetence.

Conclusion In this series (the largest personal experience of the Ross operation in
New Zealand) virtually all survivors have excellent cardiac function and competent
neo-aortic valves. Moderate neo-pulmonary (homograft) incompetence is apparent in
about 8% and no patient has been observed with significant progression of autograft
incompetence.
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Cardiac neuropeptides predict symptomatic status and severity of mitral
regurgitation in patients with non-ischaemic mitral regurgitation. T M Sutton1,2,
A J Kerr1, I L Gerber2, R A H Stewart2, A M Richards 3. 1Middlemore Hospital,
Auckland; 2Greenlane Cardiovascular Research Department, Auckland;
3Christchurch Cardioendocrine  Research Group, Christchurch.

Background Cardiac natriuretic peptides (NPs) may provide an alternative method of
identifying patients with severe mitral regurgitation (MR) and normal left ventricular
(LV) function, who are in the early stages of LV decompensation and may benefit
from early surgery. This study assessed the relationship between the NPs atrial
natriuretic peptide (ANP), brain natriuretic peptide (BNP) or its N-terminal moiety
(N-BNP) and quantitative echocardiographic assessment of MR/symptomatic status.

Methods Patients (n = 50) with no other potential causes for elevation of NPs and
isolated non-ischaemic MR/normal LV function underwent transthoracic echo and NP
assay. Symptomatic status was assessed by the NYHA classification.

Results NP levels were higher in symptomatic (n = 15) versus asymptomatic (n = 35)
subjects. Reported as NP – pmol/l as median then IQR:

Asymptomatic Symptomatic P value
ANP 14 (9–18) 25 (20–39) 0.001
BNP 7 (4–11) 22 (13–28) 0.001
N-BNP 28 (14–45) 111 (75–150) 0.001

NPs correlate moderately well with quantitative echocardiographic assessment of MR
and cardiac chamber dimensions. Correlation coefficient with Ln (ANP: BNP: N-
BNP) then p value:

LA size 0.5 (0.001) 0.75 (0.001) 076 (0.001)
MR score 0.49 (0.001) 0.55 (0.001) 0.51 (0.001)
Regurgitant fraction 0.4 (0.001) 0.43 (0.001) 0.40 (0.001)
Vena contracta 0.37 (0.001) 0.61 (0.001) 0.51 (0.003)
LVESDI 0.48 (0.04) 0.52 (0.005) 0.48 (0.005)

Conclusion In patients with non-ischaemic MR NPs correlate with the MR severity,
left ventricular/atrial dimensions and symptomatic status. Measurement of ANP and
BNP or N-BNP may improve assessment of MR in the context of normal LV function
when clinical and/or echocardiographic data are inconsistent.
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Associations between plasma natriuretic peptide levels, disease severity and
symptoms in aortic regurgitation. I L Gerber1, R A H Stewart1, M E Legget1, R
L French1, S C Greaves1, A M Richards 2, J K French1, H D White1. 1Cardiology
Department, Green Lane Hospital, Auckland; 2Cardioendocrine Research
Group, Christchurch.

Introduction Aortic regurgitation (AR) is a condition of combined volume and
pressure overload. Increased left ventricular (LV) volumes and LV wall stress are
reported to be stimuli for natriuretic peptide (NP) release.

Aims  To determine whether NPs are elevated in AR, and to determine the
associations between NPs and echo measures of LV size and function, and cardiac
symptoms.

Methods  Forty patients with isolated moderate-severe AR, mean age 44 ± 17 years
underwent independent assessment of symptoms, transthoracic echocardiography, and
measurement of atrial natriuretic peptide (ANP), brain natriuretic peptide (BNP), and
its aminoterminal portion, N-BNP. NP levels were also measured in 40 age- and
gender-matched controls.

Results Mean ± SD echo measures for AR were: LV end-diastolic diameter, 6.7 ± 0.7
cm, LV end-systolic diameter, 4.4 ± 0.6 cm, LV end-systolic wall stress 172 ± 33
g/cm2, and LV ejection fraction 58 ± 5 % respectively. Plasma levels of the NP’s were
higher in AR than controls, for N-BNP median 21 (IQR 9–44) vs 9 (6–16), p =
0.0007, for BNP 7 (5–13) vs 5 (3–6), p = 0.0112, and for ANP 13 (9–18) vs 6 (4–11)
pmol/l, p = 0.0004 respectively. Each of the NPs were higher in symptomatic (n = 13)
compared with asymptomatic (n = 27) patients, for N-BNP 44 (23–104) vs 17 (8–34),
for BNP 12 (7–25) vs 7 (5–13), and for ANP 31 (13–57) vs 13 (9–18) pmol/l, p < 0.05
for all. There were no significant differences of LV diameters, LV volumes and LV
mass between symptomatic and asymptomatic patients, but LV ejection fraction was
lower (54 ± 6% vs 58 ± 5%, p = 0.03 and LV end-systolic wall stress was higher 193
± 33 g/cm2 vs 165 ± 30 g/cm2, p = 0.03 for symptomatic patients. Correlations
between the NPs and echocardiographic measures were weak, correlation coefficients
0.02–0.34, p > 0.05 for all.

Conclusion NPs are elevated in AR and higher in symptomatic compared with
asymptomatic patients. Correlations with echo measures of LV size and systolic
function are weak.
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Presence of donor-derived DNA in the plasma of sex-mismatched cardiac
transplant: a potential novel strategy for monitoring graft rejection. K S Woo, L
Y S Chan, J Edmond, P Ruygrok, E Chau, Y M D Lo. The Chinese University of
Hong Kong and Grantham Hospital, Hong Kong SAR. Green Lane Hospital,
Auckland.

Introduction Recently, much interest has been focused on the presence of cell-free
deoxyribonucleic acid (DNA) in the plasma of human subjects. In particular, donor-
derived DNA has been detected in the plasma of recipients of liver and kidney
transplantation, a phenomenon referred to as plasma DNA chimerism.

Methods  We investigated whether such a phenomenon may also be present after
cardiac transplantation. 130 cardiac recipients (mean age 48.3 ± 13.9 years) were
recruited >1 month post transplant. 108 recipients were males, with 84 male and 24
female donor hearts. Of the remaining 22 female recipients, 15 (mean age 38.2 ± 14.0
years) had male donor hearts. Plasma DNA was extracted and analysed in blinded
fashion using a real-time quantitative polymerase chain reaction assay of the SRY
gene present on the Y chromosome.

Results SRY sequences were detected in six out of the 15 female-recipient-male-
donor cases (40%). The fractional concentration of such donor-derived Y
chromosomal sequences ranged from 0.03 to 2.93% (mean = 0.7 ± 1.13%). The
corresponding concentrations of donor-derived Y chromosomal sequences in the
cellular fraction were minimal (0 to 0.0008%). No SRY sequences were detected in
the seven female recipients with female (gender-matched) donor hearts (ie no false
positive). SRY sequences were correctly identified in all male recipients, irrespective
of donor genders (ie no false negative).

Conclusions  These data represent the first description of plasma DNA chimerism
following cardiac transplantation. As plasma DNA has been postulated to be a marker
of cell death, the quantitative analysis of plasma DNA chimerism following cardiac
transplantation may be useful in the monitoring of patients for graft rejection.
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Regular exercise training does not lower serum C-reactive protein levels in
healthy elderly subjects. C J K Hammett1, H Oxenham2, J C Baldi2, R N
Doughty2, N Sharpe 2, R Ameratunga3, R The3, J K French1, R A H Stewart1, H D
White1. 1Cardiology Department, Green Lane Hospital, Auckland; 2University of
Auckland, Auckland; 3Department of Immunology, Lab Plus, Auckland
Hospital, Auckland.

Introduction Non-randomised trials have reported a reduction in serum levels of
inflammatory markers with exercise training.

Aim We performed a randomised controlled trial to assess whether regular exercise
training lowers serum levels of high sensitivity c-Reactive protein (hsCRP) in healthy
elderly subjects.

Methods  61 healthy elderly subjects (35 F, 26 M, mean age 67, range 60–79) with no
evidence of diabetes or cardiovascular disease by history, physical examination,
exercise electrocardiography, and echocardiography were randomised to either six
months’ exercise training (n = 30) or to a control group (n = 31). The exercise group
performed 45 minutes of supervised aerobic activity 3–4 times per week, at an
exercise intensity approximately 80% of their maximal aerobic capacity (VO2-max).
The control group continued their usual exercise activities. All subjects had
assessment of cardiovascular fitness by VO2-max during treadmill exercise, and
measurement of serum hsCRP levels, at baseline and at six months.

Results Baseline hsCRP (median [IQR] ) was 1.55 mg/l (0.51, 2.93) in the exercise
group and 1.51mg/l (0.72, 2.12) in the control group. There was a significant
improvement in cardiovascular fitness in the exercise group at six months, with an
increase in VO2-max (mean ± SEM) of 4.42 ± 0.91 ml/kg/min, compared to 0.40 ±
0.83ml/kg/min in the control group (18% vs 4% change, p = 0.0018). However, there
was no significant change in hsCRP levels in either group at six months, with a 6%
reduction in hsCRP in the exercise group and a 4% reduction in the control group
(absolute change -0.12 mg/l [-0.81, 0.33] versus -0.06 mg/l [-0.36, 0.52]; p = 0.30).

Conclusion In healthy elderly subjects, exercise training did not lower hsCRP levels.
Further study is needed to determine whether regular exercise lowers hsCRP in
subjects with risk factors for, or prior, coronary heart disease.
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Postprandial resistance vessel reactivity is unaltered by improved glycemic
control in postmenopausal women with Type 2 diabetes. C Strey, J Young, B
Shand, C Florkowski, R Scott. Lipid and Diabetes Research Group, Christchurch
Hospital, Christchurch.

Introduction Type 2 diabetes causes atherogenic metabolic disturbances in the
postprandial state. The forearm blood flow (FBF) response to a meal is used to
evaluate postprandial endothelial dysfunction.

Hypothesis Improved glycemic control enhances postprandial resistance vessel
reactivity in Type 2 diabetes.

Methods FBF was measured with venous occlusion plethysmography before and
three hours after a meal (660 kcal, 55% fat) in 19 Type 2 diabetic (DM) and 10
healthy postmenopausal women (control) at baseline and during intra-arterial infusion
of 20 and 40 µg/min of acetylcholine (A20, A40). Measurements were repeated in the
DM group after optimising glycemic control over three months. Lipoproteins and
glycemic indices were obtained before each FBF measurement. Flow curves were
blinded for analysis.

Results Postprandial triglycerides, insulin and glucose were higher in the DM group
(p < 0.01). HbA1c fell by 0.96 ± 0.26 % (p < 0.01) and postprandial glucose
decreased by 2.37 ± 1.07 mmol/L (p < 0.05) without a significant increase in insulin.
Baseline FBF did not differ between the study groups irrespective of the prandial
state. Acetylcholine dependent FBF was less in the DM group before and after the
meal (p < 0.05 – 0.01). The meal increased baseline (p < 0.01 and p < 0.05) and
acetylcholine dependent (p < 0.05, NS for A40 in controls) FBF in both groups. The
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meal-induced FBF response did not differ between the three studies and did not
correlate with postprandial metabolic changes. Better glycemic control was associated
with improved A40 dependent FBF (pre meal p = 0.064, post meal p < 0.05), but did
not alter the meal-induced blood flow response.

Conclusion: A high-fat meal does not impair endothelium dependent vasodilation in
resistance arteries. Better glycemic control improves endothelial function, but does
not alter postprandial FBF responses in postmenopausal women with Type 2 diabetes.
Postprandial FBF is a questionable surrogate for endothelial function.
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Homocysteine levels in alcohol-dependent patients pre and post detoxification.
S Narasimhan, M Weatherall, G M Robinson. Department of Internal Medicine,
Kenepuru Hospital, Porirua.
Introduction Hyperhomocysteinemia (hHcy) is increasingly recognised as a risk
factor for vascular disease. It may also be a risk factor for dementia. In addition to the
variety of genetic, nutritional and medical disorders associated with hHcy, there have
been several reports, including our preliminary study, of hHcy in alcohol-dependent
patients. In these reports and in one animal study of alcohol-fed rats, there was no
clear evidence that vitamin depletion was the cause of the hHcy. It may be that
excessive alcohol consumption might directly influence homocysteine levels through
the one-carbon metabolism.

Aims The aims of this study were: to determine the prevalence of hHcy in alcohol-
dependent patients; to explore the possible associations of hHcy with B12 or folate
deficiencies; to establish whether hHcy reduces with abstinence.

Methods  Consecutive patients admitted for alcohol detoxification were venesected on
arrival, before food or vitamin supplementation. All patients with a positive
breathalyser reading were enrolled. The specimen for plasma homocysteine (Hcy)
analysis was collected in an EDTA tube and sent immediately on ice to be centrifuged
and frozen. It was then analysed by the FPIA (Fluorescent Polarisation Immuno
Assay) method using an IMX machine. A repeat specimen for plasma Hcy analysis
was collected on completion of detoxification. A paired t test was used to compare the
Hcy levels before and after detoxification. Matched logistic regression was used to
determine the odds for a Hcy in the normal range at discharge compared to admission.
Multiple linear regression tested if vitamin levels or measures of liver function were
associated with the change in Hcy levels.

Results In the 34 subjects, the mean Hcy value pre detoxification was 21.33 mmol/L
with a range of 6.8 to 76.7. The mean Hcy value post detoxification was 12.66
mmol/L with a range of 5.1 to 38.5. The difference was statistically significant (p =
0.001). Hcy was within the normal range (5 to 15 mmol/L) in 17 of the 34 patients on
admission, and in 25 of the 34 patients on discharge. The odds for a Hcy in the normal
range on discharge compared to admission was 3.25 (95% CI 1.54 to 7.68). In
multiple linear regression, none of the explanatory variables, ie age, blood alcohol on
admission, gender, B12, folate, or liver function tests (as measured by gamma
glutamyl transferase) were associated with the change in Hcy from admission to
discharge. Admission Hcy was not associated with any of admission blood alcohol
level, B12 or folate levels.

Conclusions  The study shows that hHcy occurs in 50% of alcohol-dependent patients
and falls quickly during abstinence.

Significance Our speculations are firstly that hHcy occurring with regular and
excessive alcohol consumption may contribute to the explanation of the ‘J-shaped
curve’ association between coronary events and alcohol use. Secondly hHcy may also
be a contributing factor to dementia associated with alcoholism. This study was made
possible with the support of an Alcohol Advisory Committee (ALAC) grant.
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Maspin: An investigation into the prognostic significance of a putative tumour
suppressor protein. P Bradbury, S Kirkwood, K Stowell, B Vellenoweth, B
Lockett, P Harper, R Isaacs. Mid-Central Regional Cancer Treatment Service,
Palmerston North.

Maspin is a serine proteinase inhibitor expressed in the epithelium of breast, prostate,
and thymus tissue. Maspin has a putative role as a tumour suppressor protein, with
expression reported to be down regulated as epithelial cells progress from normal
epithelium to invasive and metastatic states.

Evidence for its tumour suppressor role includes work with nude mice where smaller
mammary tumours are generated if the cells are first transfected with maspin. In
biological assays using a membrane invasion culture system, recombinant maspin was
also shown to inhibit the invasiveness and motility of mammary and prostate
carcinoma cells.

Given these apparent tumour suppressor roles and the apparent change in expression
state with malignant transformation, maspin expression has been proposed as a
prognostic factor.

We have investigated this hypothesis with immunocytochemistry staining for maspin
expression on formalin-fixed, paraffin-embedded breast cancer tissue from a newly-
established tumour bank. Maspin expression in breast cancer samples has been
correlated with established breast cancer prognostic markers and with clinical history.

Preliminary immunostaining demonstrated the lack of maspin expression in some
breast tissue samples, in line with other published data, but some breast cancer
samples and nodal metastasis express high levels of maspin expression. The fact that
maspin expression is variable in different breast cancer specimens implies that it may
have prognostic significance. We will present preliminary data from our
immunostaining for maspin in breast cancer tissue.
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Chemokine-receptors CXCR4 and CCR7 gene expression in breast cancer: a
comparative study between patients with and without metastasis. H Mustafa1,2,
A Reeve 1, D Perez2, H Yoon3, D Patrick1. 1Cancer Genetics Laboratory,
Biochemistry Department, Otago University, Dunedin. 2Oncology Department,
Dunedin Public Hospital; 3Pathology Department, Dunedin Public Hospital,
Dunedin.

Breast cancer metastasis to different sites in the body is the major cause of morbidity
and mortality in this disease. The aim of different modalities of systemic treatment
after the surgical removal of the primary tumour is to delay or decrease the incidence
of metastasis. These types of treatment can cause significant morbidity. The
mechanism of spreading tumour cells to different sites is still unclear, but recent
studies suggest a role for chemokines in this process. Recently, it was reported that
metastatic breast tissues express two chemokine receptor genes (CXCR4 and CCR7)
which may determine the incidence and the location metastatic spread.

We have studied 21 breast tumour tissues for patients who developed breast cancer
more than 10 years ago for the expression of the chemokine-receptor genes (CXCR4
and CCR7) using Real Time Polymerase Chain Reaction (RT-PCR) method. Out of
the 21 patients, 11 (52.3%) had regional lymph node metastasis and 8 (38.1 %) had no
evidence of lymph node involvements. Nine (42.8%) patients developed distant
metastasis at some stage, and 12 (57.1%) patients showed no evidence of such
metastasis during this period. All 21 breast tumour tissues expressed consistently the
chemokine-receptor gene CXCR4. The CCR7-receptor gene was expressed in all
samples, however the CCR7 receptor gene was expressed at low levels in six breast
tumour tissues (five had no evidence of metastasis and one with local metastasis after
more than 10 years of disease-free period).

From this preliminary data, we may conclude that chemokine CCR7 receptors may
have a role in the mechanism of breast distant metastasis. Furthermore, these
receptors may have a role in predicting patients at high risk of cancer distant
metastasis. This may allow us to narrow our selection for patients who need further
treatments. We are looking forward to confirming these results by studying more
breast tumour tissues.
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Survival following first ischaemic heart disease admission: effect of race and
socioeconomic status. C J Ellis, G D Gamble. University Department of
Medicine, Auckland Hospital, Auckland.

Background There is increasing evidence of multiple poor health outcomes in people
of indigenous Maori and Pacific Islands descent compared to New Zealanders of
European descent. However, it is uncertain how much this may be attributed to race or
contributed to by socioeconomic disadvantage. This study examined the time to death
in a cohort of 17 147 people who experienced their first hospital admission for
ischaemic heart disease (IHD).

Methods  The New Zealand national health information service is the national
repository of all hospital discharge data. Any hospital discharge occurring between
1996 and 1998 with a diagnosis of IHD (ICD-9, codes 410–414) was analysed and an
encrypted national identifying number used to match individuals against a separate
mortality register. Standard techniques were used to compare survival between self-
reported ethnic groups. Occupation was recorded on the mortality (but not the
hospital) database.

Results Survival following first IHD admission was significantly reduced in Maori
and Pacific Islands people (hazard ratio 0.81 [CI 0.78–0.84], p < 0.0001). Fifty per
cent survival was 10.2 (9.7 to 10.7) years for Europeans and 8.6 (8.4 to 8.9) years for
Maori or Pacific Islands groups. Adjustment for socioeconomic status (Elly-Irving) in
a Cox proportional hazards model removed the effect of race.

Conclusion There may be many potential confounding factors which explain the
difference in survival between Maori and Pacific Islands people and Europeans (for
example, delayed presentation, increased co-morbidities). However, the observation
that adjustment for socioeconomic status removed the effect, suggests that
disadvantage rather than race itself maybe an important factor in outcome following
IHD admission.
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Seasonal influence on death from ischaemic heart disease: data from the
southern hemisphere. C J Ellis, G Gamble. University Department of Medicine,
Auckland Hospital, Auckland.

Background In North America and Europe, there is evidence that ischaemic heart
disease (IHD) mortality increases in the colder and darker winter months and
decreases in the warmer summer period. The marked change in temperature is often
quoted as the reason for this difference. We examined whether this relationship held
true in the Southern Hemisphere, in a temperate climate, without such major swings
in temperature, but with marked changes in ultraviolet radiation exposure.

Methods  We reviewed the date of death in all people whose death was attributed to
IHD (ICD-9, 410–414) during the years 1988 to 1998 and collated by the New
Zealand National Health Information Service mortality index. The number of deaths
was compared by season.

Results Between 1988 and 1998 there were 74 371 deaths from IHD. More deaths
occurred in winter (29%, June – August) than in summer (21%, December –
February). Autumn (24%, March – May) and spring (25%, September – November)
periods had intermediate death rates (p < 0.0001). This has been a consistent finding
over the 10 years (p = 0.56). Average seasonal temperature in New Zealand has
changed little over 10 years (mean summer and winter temperatures of 16.7°C and
9.1°C in 1988, compared to 17.5°C and 9.1°C in 1998.) Average (1996–1998) skin
ultraviolet dose was 0.84 kJm2 in winter increasing to 5.46 kJm2 in summer.

Conclusion Winter in New Zealand is accompanied by an absolute increase in deaths
attributed to IHD of 8%, with a decrease in temperature of only 8% but an ultraviolet
dose reduction of 86%. Hence, seasonal IHD differences also exist in the southern
hemisphere, despite smaller falls in temperature, and perhaps related to decreases in
vitamin D-stimulating ultraviolet radiation.
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Folate deficiency predisposes to endothelial dysfunction and subclinical
atherosclerosis independent of homocysteine. K S Woo, M Qiao, P Chook, D S
Guo, G G Wang, X S Huang, X H Zhang, L Q Zhang, D S Celermajer. The
Chinese University of Hong Kong, Hong Kong SAR. Yu County Hospital,
Shanxi, Shanxi; Cardiovascular Institute, Fu Wai Heart Hospital, Beijing;
Guangdong Provinical Cardiovascular Institute, China; University of Sydney,
Australia.

Introduction The antioxidant property of folic acid and the interaction between folate
and endothelial nitric oxide synthase recently documented, alert an atherogenic effect
of folate deficiency independent of homocysteine.

Methods  To test this hypothesis, we studied 186 asymptomatic healthy subjects in
rural northern China (Yu County), an area highly prevalent for folate and vitamin B12
deficiency and cardiovascular diseases. Flow-mediated dilation of brachial artery
(FMD) and carotid intima-media thickness (IMT) were measured by high-resolution
ultrasound.

Results The population (mean age 39.1 ± 10.2 years, male 50.5%) was featured by
35.5% smoker, low plasma folate (11.9 ±1.5nmol/l) and vitamin B12 (140.7 ± 97.5
pmol/l), and high plasma homocysteine (20.0 ± 1.9µmol/l). FMD was higher in the
normal (folate >15 nmol/l) compared with low folate subjects (7.9 ± 1.9% vs
6.9±1.7%, p < 0.001), and was inversely correlated with carotid IMT (R = -0.313, p <
0.001). On multivariate linear regression, plasma folate levels was an independent
determinant of FMD (Model R = 0.54, F = 18.3, p < 0.001) and carotid IMT (Model
R = 0.68, F = 29.9, p < 0.001) after adjustment for sex, smoking, blood glucose,
lipids, homocysteine and vitamin B12. The correlation coefficients for carotid IMT
were:

Standardised coefficients p value
Age 0.51 < 0.001
Creatinine 0.15 0.017
Diastolic blood pressure 0.13 0.038
Folate -0.13 0.005
Waist-hip ratio 0.14 0.031

Conclusion Folate deficiency is associated with endothelial dysfunction and
subsequent atherosclerosis, independent of homocysteine effects.
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Hyperhomocysteinaemia, proinflammatory adhesion molecules and subclinical
atherosclerosis in predialysis renal failure. K S Woo, M Qiao, P Chook, P Y K
Poon, C C Szeto, S F Lui, S K Kwong, A Yu, S K S Ho, C P Ho. The Chinese
University of Hong Kong and Alice Ho Miu Ling Nethersole Hospital, Hong
Kong SAR.

Introduction While conventional risk factors cannot fully explain the accelerated
atherogenic process in renal failure, the impact of hyperhomocysteinaemia and
proinflammatory adhesion molecules on atherosclerosis remains unknown.

Methods  We studied 48 predialysis renal failure (PRF) patients and 48 age- and
gender-matched healthy asymptomatic subjects (controls). Fasting total plasma
homocysteine (tHcy) and plasma adhesion molecules (ICAM, VCAM and E-selectin)
were measured by immunoassay and ELISA respectively. Carotid intima-media
thickness (IMT) was measured by high-resolution ultrasound.

Results Compared with the controls, PRF patients had higher plasma creatinine
(273.9 ± 88.9 µmol/l vs 73.6 ± 13.5 µmol/l, p < 0.01) and blood pressures (p < 0.01),
lower LDL-cholesterol (due to statin therapy; 3.2 ± 1.0mmol/l vs 3.8 ± 0.9 mmol/l, p
< 0.01), but similar body mass index, HDL-cholesterol and fasting glucose. PRF
patients had significantly increased plasma tHcy, ICAM, VCAM and greater carotid
IMT.

Controls PRF p value
tHcy (µmol/l) 9.4±2.4 23.4±3.6 <0.01
ICAM (ng/ml) 590.1±152.7 667.7±167.3 <0.01
VCAM (ng/ml) 941.1±275.7 1331.3±399.3 0.01
E-Selectin (ng/ml) 97.4±40.3 110.8±54.5 0.18
IMT (mm) 0.6±0.1 0.8±0.1 p<0.01

Plasma tHcy, VCAM and ICAM were correlated with IMT (R = 0.61, 0.23, 0.34
respectively; p < 0.01). On multivariate linear analysis, plasma tHcy (ß = 0.27; p <
0.001), creatinine and systolic blood pressure were significantly related to carotid
IMT, independent of other risk factors (Model R = 0.68, F = 25.8; p < 0.001).

Conclusions  Hyperhomocysteinaemia may predispose to proinflammatory adhesion
molecules response and accelerated atherogenesis in PRF.
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Relationship between C-reactive protein and obesity in healthy young adults. M
J A Williams1, R Poulton2, S Williams 2. 1Department of Medical and Surgical
Sciences, 2Department of Preventive and Social Medicine, University of Otago,
Dunedin.

Background Obesity is associated with an increased risk of cardiovascular disease.
Elevations of C-reactive protein (CRP) have recently been shown to be independently
predictive of future cardiovascular events. Elevated CRP has also been associated
with central obesity, and other features of the metabolic syndrome. This study aimed
to assess the relationship between CRP and obesity in healthy young adults.

Methods  CRP, non-fasting total cholesterol, high density lipoprotein (HDL)
cholesterol, triglycerides, apolipoprotein A1, apolipoprotein B, Lp(a) lipoprotein
[Lp(a)], blood pressure, fitness (VO2max), socioeconomic status, smoking status and
anthropometric measurements were determined in 828 men and women aged 26
years.

Results C-reactive protein levels (mg/L) according to obesity, adjusted for sex,
childhood and adult socioeconomic position (Model 1) and for total cholesterol, HDL,
triglycerides, apolipoprotein A1, apolipoprotein B, Lp (a), systolic and diastolic blood
pressure, VO2max and smoking (Model 2).

Unadjusted Model 1 Model 2
Normal
(BMI=18.5-25.0)
n = 476

3.73 3.62 3.32

Overweight
(BMI=25.1-30.0)
n = 255

3.89 4.12 3.97

Obese
(BMI=30.1-35.0)
n = 75

6.04* 5.85* 5.24*

Very obese
(BMI>35.0)
n = 22

10.41‡ 8.72† 7.03*

differs from those in the normal range *p<0.05, †p<0.01, ‡p<0.001

Conclusions  CRP is independently related to obesity in healthy young adults.
Chronic inflammation may contribute to the increased risk of atherosclerotic disease
associated with obesity.
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Ferritin is related to cardiovascular risk factors in young men and women. M J
A Williams1, R Poulton2, S Williams 2. 1Department of Medical and Surgical
Sciences, 2Department of Preventive and Social Medicine, University of Otago,
Dunedin.

Background Elevated ferritin levels have been reported as a risk factor for coronary
heart disease in Finnish and Italian studies. Studies in other populations have found no
association between ferritin and cardiovascular disease raising the possibility of
confounding with other cardiovascular risk factors. The aim of this study was to
evaluate serum ferritin levels in relation to other cardiovascular risk factors in a large
cohort of young men and women.

Methods  Non-fasting serum ferritin, total cholesterol, high density lipoprotein (HDL)
cholesterol, triglycerides, apolipoprotein B, Lp(a) lipoprotein [Lp(a)], C-reactive
protein (CRP), anthropometric measurements and blood pressure were determined in
815 men and women aged 26 years.

Results Ferritin levels were 62.3 ± 46.8 µmol/l in women and 149.5 ± 73.2 µmol/l in
men. In women, serum ferritin correlated with CRP, waist measurement, body mass
index (BMI), and triglycerides. In multiple regression analysis, CRP alone was
independently associated with serum ferritin. Serum ferritin in men correlated with
waist measurement, BMI, triglycerides and HDL cholesterol. After adjustment for the
other variables, waist measurement was the only independent predictor of ferritin.

Conclusions  Ferritin levels in young men and women are associated with obesity and
serum triglycerides, HDL cholesterol in men and inflammation in women.
Confounding may contribute to reports of associations between ferritin and
cardiovascular disease.
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Coronary blood flow velocity in smokers as assessed by frame counting. B J
Webber, J M Fleming, T West, H D White. Green Lane Hospital, Auckland
University of Technology, Auckland.

Background Current smokers may have a better early prognosis post myocardial
infarction. Published research into the effects of smoking on coronary blood flow
(CBF) reports varied results with some reporting an increased blood flow for smokers
and others showing no difference. The one study that assessed CBF by frame counts
(FC) found, with univariate analysis, that the circumflex artery (CX) had faster blood
flow. Further study in this area is required.

Methods  Frame counts were determined for each major epicardial artery of 44
consecutive normal patients and 125 randomly-selected patients with coronary artery
disease, all of whom had normal left ventricular function. FC were adjusted to 30
frames per second. Variables collected included current smoking status and amount
smoked. ANOVA and multivariable analysis were used to compare mean values.

Results There were 24 (14%) current smokers, 11 (7%) had recently stopped, 58
(34%) were previous smokers, and 75 (45%) life-long non smokers. Smokers had
lower systolic blood pressure. FC of current smokers in the CX and right coronary
artery (RCA) arteries were significantly lower (CBF velocity was faster) than for non-
smokers (CX 25.46 vs 29.53, p = 0.038; RCA 18.76 vs 24.09, p = <0.001). The FC of
left anterior descending artery (LAD) was also lower (LAD 36.87 vs 42.11 p =
0.113). On multivariable analysis the blood flow velocity was significantly faster in
smokers compared with non smokers in all three arteries (p = 0.041 LAD, 0.027 CX,
and 0.023 RCA). The amount of tobacco smoked had no influence on FC.

Conclusions  Smokers have significantly faster coronary blood flow velocities than
non smokers.
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Does Simvastatin reduce the inflammatory response to coronary angioplasty? C
J K Hammett1, R A H Stewart1, J K French1, C K Wong1, M W I Webster1, J A
Ormiston1, R Ameratunga2, R The2, W Gao1, M Denton1, L Pearce1, H D White1.
1Cardiology Department, Green Lane Hospital, Auckland; 2Immunology
Department, Lab Plus, Auckland Hospital, Auckland.

Introduction Previous studies have reported that treatment with the HMG-CoA
reductase inhibitor Simvastatin for as little as four weeks, reduces serum C-reactive
protein (CRP) levels, suggesting an anti-inflammatory effect. Coronary angioplasty is
associated with an acute increase in serum inflammatory markers which may predict
early complications. The effect of Simvastatin on this inflammatory marker rise is
unknown.

Aim The aim of this study is to determine whether pre-treatment with Simvastatin
reduces the inflammatory response to coronary angioplasty.

Methods  We studied 92 patients (mean age 60 ± 10 years) randomised to Simvastatin
40 mg/d (n = 52) or placebo (n = 40) a median of 1.9 months (IQR 0.9 to 3.6 months)
before elective coronary angioplasty. All patients were taking aspirin 150 mg/day
unless there was a specific contraindication (aspirin use 92% for Simvastatin group,
95% for placebo group, p = ns). CRP was measured by high sensitivity immunoassay
on serum samples taken immediately prior to, and 48 hours, after angioplasty.

Results The CRP (median [IQR] ) immediately prior to angioplasty was 1.3 mg/l
(0.71–2.43) for the placebo group, versus 1.46 mg/l (0.67–2.14) for the Simvastatin
group, p = 0.79. CRP increased significantly post PCI for both groups (p < 0.001 for
both Simvastatin and placebo). Simvastatin did not significantly alter this
inflammatory response; the increase in CRP (pre angioplasty to 48 hours post
angioplasty) for patients randomised to Simvastatin was 4.68 mg/l (IQR 2.9–10.3),
compared to 5.18 mg/l (IQR 2.2–9.3) for placebo (p = 0.96).

Conclusion There is a significant increase in CRP measured 48 hours after
angioplasty confirming an inflammatory response. Simvastatin did not significantly
influence this inflammatory response.
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Causes of elevated Troponin with normal coronary angiogram. T Bakshi, M
Choo, C Edwards, A Scott, H Hart, G Armstrong. North Shore Hospital,
Auckland.

The new definition of myocardial infarction (MI) emphasises the role of Troponin
(Tn) for diagnosis. Tn rise indicates cardiac injury, but is not synonymous with MI or
ischaemia. We identified patients with elevated Tn but angiographically normal
coronary arteries.

Methods  Consecutive patients with elevated Tn were included if angiography showed
normal or mild disease (<50% diameter loss without complex features or thrombus).
TnI (ACS:Centaur) was considered elevated if above the 99th centile. Subsequent TnI
had to be above zero.

Results 21 patients qualified, average age 50 (range 33–73), 62% female. All had
serum creatinine < 0.15 mmol/L. There were no deaths or MIs at 41 ± 24 weeks
follow up. One patient with dilated cardiomyopathy had repeat admissions with heart
failure and further TnI rise. Five of 21 patients had LV wall motion abnormalities.
Four of six patients with tachyarrhythmia had no haemodynamic compromise, the
other two had diaphoresis only. Two patients had TnI release attributed to physical
exertion, including a 33-year-old male with typical ischaemic pain after soccer. 10 of
21 patients had no identifiable cause for Troponin rise.

Conclusion Troponin is a sensitive marker of myocardial injury and may rise
following apparently minor insults. It may have causes other than acute coronary
syndrome and may occur without angiographic coronary disease. Some conditions
masquerade as acute coronary syndromes, making clinical correlation essential for
interpretation of Troponin results. In this small group of patients with Troponin rise
due to diverse aetiology, the medium-term prognosis was excellent with one
exception.
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Dobutamine stress echocardiography in renal transplant evaluation: the
Middlemore and Green Lane Hospital experience. N L Amir, S Greaves, A H
Ko, S P Wong, I D Dittmer, T B West, K Madhan, A J Kerr. Middlemore and
Green Lane Hospital, Auckland.

Aim To evaluate the utility of DSE in assessing patients considered for renal
transplantation.

Methods  We retrospectively reviewed patients with ESRD referred for DSE as part of
pre renal transplantation assessment. These patients had DSEs in Middlemore and
Green Lane Hospital echocardiography laboratories following standard protocols.

Results There were 90 patients, mean age was 54.2 years (range 26–84) and 52%
were male. Average follow up was 36 months (range 11–43) The main cause of
ESRD was diabetes (53%). Patients with positive DSE were more likely to be on
CAPD, have hypertension, and RWMAs at baseline echocardiography. DSE was
positive in 18% (n = 16). Coronary angiography was performed in 88% of patients
with positive DSE (n = 14) and in 18% in the negative group (n = 14). In patients with
positive DSE who had coronary angiography 93% had obstructive CAD. There were
three patients with left main stem disease in the positive group. A positive DSE
strongly predicted all cause mortality compared with a negative study (38% vs 8%, p
= 0.006). The patients who had a positive test had more frequent PCI and CABG
(25% vs 2%, p = 0.008).

Conclusion A positive DSE accurately predicted coronary artery disease and poorer
long-term outcome. Conversely, a negative DSE predicted a relatively good
prognosis.
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Nitric oxide synthase dysfunction in experimental venous bypass grafts enhances
vascular oxidative stress. N E J West, K M Channon. Department of
Cardiovascular Medicine, University of Oxford.

Background Increasing evidence suggests that availability of the essential nitric
oxide synthase (NOS) cofactor tetrahydrobiopterin (BH4) may alter the balance
between NOS-catalysed NO production and the generation of deleterious oxygen
radicals such as superoxide (SO), worsening oxidative stress in vascular disease and
injury states.

Methods  Normocholesterolaemic New Zealand White rabbits (n = 12) underwent
jugular-carotid interposition bypass grafting and were harvested at 28 days. Vascular
SO production was assessed by lucigenin-enhanced chemiluminescence and localised
by oxidative fluorescent microtopography using dihydoethidium (DHE). NOS activity
was assessed by NADPH diaphorase staining and vascular levels of BH4 assayed by
HPLC.

Results SO production was increased in VG compared with JV from the same animal
(8.2 ± 1.4 vs18.1 ± 4.3 RLU/s/mg; p < 0.01). However, when JV segments were
preincubated with the NOS inhibitor L-NMMA (1 ± M), SO production was increased
(8.2 ± 1.4 vs16.6 ± 2.1 RLU/s/mg; p < 0.05), implying that NOS in JV generates NO;
in contrast, NOS inhibition in VG segments decreased SO production (18.1 ± 4.3 vs
11.0 ± 0.9 RLU/s/mg; p < 0.05), implying that NOS in VG produces SO.
Preincubation with the inactive isomer D-NMMA did not alter SO production in JV
or VG. DHE staining localised SO production to both hyperplastic intima and
endothelium of mature VG, although endothelial staining disappeared following pre-
treatment with L-NMMA. Staining for NOS and BH4 levels were both decreased in
VG (BH4 levels: 2.0 ± 0.9 vs 0.7 ± 0.2 pmol/mg; p = 0.058).

Conclusions  These data indicate that dysfunctional NOS in the endothelium of
mature VG preferentially produces SO rather than NO, possibly due to a lack of the
essential cofactor BH4. Such findings have important implications for vascular disease
states where NOS dysfunction is a prominent feature, including diabetes mellitus,
smoking and hypercholesterolaemia.
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A follow up of acute coronary interventions in the elderly. S Seneviratne , M
Simmonds. Department of Cardiology, Capital & Coast District Health Board
(CCDHB), Wellington.

Introduction An increasing number of elderly people have percutaneous coronary
intervention (PCI) in the setting of acute coronary syndromes.

Aim To assess the outcomes and current level of symptoms in the 70 years and older
age group, who have had coronary interventions in the acute setting.

Materials and methods  All patients 70 years and older, who had PCI for unstable
angina or MI at CCDHB between 1 January 2000 and 31 December 2001 were
identified. Their outcomes were assessed from medical records, telephone and/or a
postal survey.

Results A total of 161 patients (84 male, 77 female, age 75.2 ± 3.9 years) were
identified. One hundred and forty patients had single vessel interventions and 21 had
two-vessel PCI. Seventy seven (48%) patients had more than a 70% stenosis in one of
the major vessels not intervened on. There were three (1.8%) deaths prior to
discharge, three patients had pseudoaneurysms repaired surgically and two patients
had a transient ischaemic event post intervention. Therefore, eight patients (5%) had a
major adverse event prior to discharge. Follow up (13.2 ± 7.2 months, range 3–28
months) was available for 150 patients. During the follow-up period there were 17
deaths, 32 (22%) patients required readmission for acute coronary syndromes, 14
patients required further PCI and three required CABG. Of the 127 patients who were
alive and had not required CABG, 94 (74%) had either class 0 or 1 angina and nine
had class 3 angina.

Conclusion The older population is characterised by multi vessel disease and a
relatively high proportion of females. While there are increased readmissions and
ongoing mortality in this age group, PCI, often to the culprit lesion only, provides
good symptomatic benefit for the majority of patients.
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An audit of risk factor management in cardiac patients in the Nelson region. P
Barclay, A Hamer, D Fry, S Delany, M Clark, P Hale, B King. Department of
Medicine, Nelson Hospital.

Introduction An overwhelming body of evidence supports the use of strategies of
secondary prevention to prevent progression of symptomatic coronary artery disease.

Aim We performed a retrospective audit to examine the management of
hypercholesterolaemia and smoking in a cohort of patients collaboratively managed in
the Nelson region between January and December 1999.

Methods  The cohort of 178 subjects included all patients admitted to Nelson Hospital
with a discharge code of acute myocardial infarction or for diagnostic coronary
angiography, plus all patients who underwent a revascularisation procedure. Each
subject returned a questionnaire regarding current drug therapy and smoking
behaviour and regional laboratory results collated for serum cholesterol (s.chol) levels
at 9–21 months follow up.

Results A target s.chol of <4.5 mmol/l was achieved in only 42.7% of the total
cohort, although 56% of patients having a revascularisation procedure achieved this
value. Older patients presenting with non-ST elevation myocardial infarction were
less likely to be managed aggressively for s.chol lowering. HMGCoA reductase
inhibitors were utilised to lower s.chol in 90% of all patients who received drug
therapy. Fibrates were used in 5% of cases and combination therapy in one case only.
We achieved a substantial reduction in the numbers of patients smoking during the
follow-up period, from 24% to 8% active smokers with both sexes equally
represented in recalcitrant smokers.

Conclusions  There remains a substantial discrepancy between ideal and actual risk
factor management in our region with regard to achieving target levels of s.chol and
smoking abstinence. Our results, however, are as good as any available in the
literature outside of intervention study protocols. Strategies to improve the application
of evidence into practice in our community include attention to improved systems
within the Department of Medicine including increased effective liaison between
general practitioners and the hospital service. Education and empowerment of patients
to take greater responsibility for these important issues in secondary prevention of
cardiac disease could be the most powerful tool in this regard.
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Patient autonomy, competence and informed consent in acute myocardial
infarction: results from the HERO-2 trial. B F Williams, J K French, H D White.
For the HERO-2 Consent Study Investigators. Cardiovascular Research Unit,
Green Lane Hospital, Auckland.

Introduction Written informed consent is a prerequisite for enrolment in clinical
trials. At hospitalisation with an acute illness such as acute myocardial infarction
(AMI), competence to autonomously give consent may be compromised.

Aim To evaluate competence and thus autonomy to provide consent in patients with
AMI.

Methods  Data were collected from 399 patients with AMI who were invited to
participate in the HERO-2 trial at 16 hospitals in New Zealand and Australia. In
HERO-2, patients were randomised to receive either heparin or bivalirudin prior to
streptokinase. We evaluated memory of the consent process and, using a descriptive
content analysis of patient’s voluntary comments, we assessed competence to give
consent. Competence to give consent was graded from 0 (not competent) to 4 (fully
competent).

Results Only 22% (75/345) of patients had been educated beyond the level needed for
adequate comprehension of the written information. Comments were provided by 145
patients who had similar baseline characteristics to the 254 who did not comment.
93% remembered the consent process but grades of competence were clustered at the
lower end of the scale. 18% were considered to be not competent to consent.

Conclusion Competence to autonomously give written informed consent for trial
participation during AMI was less than optimal for all patients. The consent process
for these patients should be simple and predominately verbal.
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White blood cell count and coronary mortality on placebo compared to
Pravastatin in the LIPID study. R Stewart, J Simes, H White, A Kirby, A Keech,
D Sullivan, P Nestel, A Tonkin. For the LIPID study investigators. Green Lane
Hospital, Auckland; NH&MRC Clinical Trials Centre, Sydney; National Heart
Foundation of Australia.

Background Non-specific markers of inflammation are associated with increased
cardiovascular risk. This study assessed whether white blood cell count (WBC) was
associated with fatal and/or non-fatal coronary heart disease (CHD), and if the
association differed among those allocated to Pravastatin 40mg daily or placebo in the
Long Term Intervention with Pravastatin in Ischaemic Disease (LIPID) study.

Methods  Total WBC was measured prior to randomisation a median of 13.7 (IQR 7.9
to 24.8) months after hospital admission with myocardial infarction (n = 5754) or
unstable angina (n = 3260). Fatal and non-fatal CHD events (myocardial infarction,
unstable angina, coronary artery bypass surgery and coronary angioplasty) were
determined during a median follow up of 6.0 years.

Results Pravastatin had no effect on WBC at any visit. Higher WBC at baseline was
associated with increased CHD mortality both for patients randomised to placebo
(Hazard Ratio for WBC +1*109/l = 1.21, 95% CI 1.15 to 1.27, p < 0.0001) and to
Pravastatin (HR 1.07, 95% CI 1.01 to 1.09, p = 0.033, p for interaction = 0.004). This
relation remained stronger for the placebo group after adjusting for other baseline
predictors of CHD mortality (placebo HR 1.18, 95% CI 1.12 to 1.25, p < 0.0001,
Pravastatin 1.02, 95% CI 0.96 to 1.09, p = 0.52, p for interaction = 0.006). The
association between WBC at baseline and non-fatal CHD events was weaker and
similar for patients randomised to Pravastatin and placebo (placebo HR 1.02, 95% CI
0.99 to 1.05, p = 0.17, Pravastatin HR 1.03, 95%CI 1.00 to 1.06, p = 0.046, p for
interaction = 0.60).

Conclusion In the LIPID study, higher white blood cell count at baseline was strongly
associated with fatal coronary events but weakly associated with non-fatal coronary
events during follow up. The increased coronary mortality associated with a high
white cell count was attenuated by Pravastatin treatment.
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Nexus cardiovascular disease pilot: CVD risk assessment on the general medical
wards at Middlemore Hospital. A Kerr, J Foote, V Pillai, J Mueller, T
McClelland, G Leith, I Rowe. Middlemore Hospital and Counties-Manukau
DHB, Auckland.

Aims The Nexus CVD pilot has been designed to assess cardiovascular risk factors in
adult patients admitted to general medical wards, identify those with known coronary
heart disease (CHD) or CHD equivalents, calculate CVD risk in patients without
proven CVD, test the selective electronic ordering of blood tests in hospital, and
facilitate the feedback of information from hospital to general practitioners.

Methods  Adult patients (females aged 50–80 years, males aged 40–80 years)
admitted to three general medical wards were evaluated. An electronic CVD template
was completed, which included demographics, history of CHD or CHD equivalent
conditions (CVA/TIA, PVD, DM), and CVD risk factor data. The template
electronically imported pre-existing relevant laboratory data and automatically
ordered missing data. The risk factor data was fed into a guideline-based rules engine
to generate patient-specific recommendations for CVD risk factor optimisation.

Results Data is available on 202 patients (target number is 300 patients). The mean
age was 66 ± 9 years and 52% were male. Of the 202 patients, 109 (54%) had CHD or
CHD equivalent conditions. In this secondary prevention group, 48% had TC/HDL
ratios above 4.5 (NZHF interim consensus target), 37% had HDL < 1 mmol/L, 30%
had systolic BP > 140 mmHg, 18% smoked and 30% were not on aspirin. 62% of
secondary prevention patients were not on a statin. Of these, 43% had TC/HDL ratios
greater than 4.5.

Conclusion There is an important gap between ideal CVD risk factor.
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In-hospital and one-year outcomes after non-selevation myocardial infarction
(nstemi): utility of TIMI risk scores. R Buchan, D W Smyth, A M Richards, J M
Elliott. Christchurch School of Medicine and Christchurch Hospital,
Christchurch.

Aims and methods  We have conducted a retrospective case note audit of 146
consecutive NSTEMI patients admitted to Christchurch Hospital from 1 October 2000
to 31 December 2000. We have compared outcomes with those in patients with ST
elevation (STEMI), and with risk scores modelled and validated in unstable
angina/NSTEMI patients.+

Results Median age was 81 years, 43% women, 19% current smokers, 44% ex
smokers, 17% diabetics and 36% previous MI. Median length of stay was seven days
and in-hospital mortality was 8% (compared with six days and 10% in STEMI
patients). Sixty per cent had echo-cardiography, 9% exercise test, 28% angiography,
20% angioplasty (PTCA) and 4% bypass surgery (CABG) before discharge.
Discharge medication included aspirin in 91%, Beta-blocker in 83% and lipid
lowering in 45%. During the next year, 38% were readmitted, 14% with reinfarction,
and cumulative mortality was 23%. In-hospital and one-year deaths are compared
with predicted outcomes in NSTEMI patients.

TIMI Score 0 – 1 2 – 3 4 –5 ≥ 6

Number of patients 10 70 60 6
In hospital PTCA/CABG 50% 23% 22% 17%
Death-in hospital 0 6% 12% 0%
Death-1 year 0 19% 33% 17%
Predicted death (14 days)+ 1.2% 1.4% 4.0% 6.5%

+ Antman et al JAMA 2000; 284: 835 – 842

Conclusions  One year outcomes after NSTEMI remain poor despite current
treatments. The TIMI Risk score is of limited utility in predicting these outcomes.
Better predictors of readmission need to be developed.
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Patients admitted with an acute coronary syndrome in New Zealand: an audit of
practice in 2002. C J Ellis, J K French, S Mann, G Devlin, P Matsis, J M Elliott,
M J AWilliams, G D Gamble, H DWhite. For the NZACS Audit Group.
University Department of Medicine, Auckland Hospital, Auckland.

Background Remarkably little is known about patients admitted to a New Zealand
hospital with an acute coronary syndrome (ACS). Consequently, sensible policies to
guide patients’ management do not exist. We aimed to collect, assess and disseminate
data on patients who presented with an ACS, to improve patient care through a better
understanding of patient demographics, management and outcomes, throughout NZ.
We also aimed to establish a nation-wide group who could repeat the audit on an
annual basis to explore changes in ACS management over time.

Methods  For the two weeks (00.00 on 13 May to 24.00 on 26 May 2002) every
patient admitted for an overnight stay with known or suspected ACS was identified by
local clinical audit staff, who performed this role in addition to their usual clinical
duties. All hospitals in NZ were approached and a local auditor identified. In total, 36
hospitals participated (nil declined). Auditors provided local information: eg bed
numbers, access to angiography, troponin assays, staffing levels etc. The audit form
comprised four pages and collected patient demographics and clinical history, and
recorded investigations undertaken and procedures preformed until discharge. ACS
patients, including myocardial infarction (MI) patients were identified. All 13
Regional Ethics Committees, who supported the study, carefully reviewed the audit.

Results At the time of abstract presentation, the NZACS audit had been successfully
completed. Provisional data collection to 1 August 2002 (approximately 90% of total)
included 936 patient forms, 75 transferred patients, hence 861 patients, median age 69
years (IQR 58–78), 57% male. Patient ethnicity was Caucasian (85%), Maori (7%),
‘other’ (8%). Discharge diagnosis was ST elevation (STE) MI (11%), Non-STEMI
(35%), chest pain ‘probably ischaemic’ (20%), chest pain ‘unlikely ischaemic’ (17%),
‘other’ (17%). 340 patients (39%) had a ‘positive’ Troponin (T and I), of whom only
30% underwent angiography, 10% percutaneous intervention and 4% bypass surgery
on the same hospital admission.

Conclusion A nation-wide audit of ACS admissions to NZ hospitals for a
representative two weeks in May 2002 has been successfully completed. Rational
discussion of the clinical management of patients can follow on from the data
provided from this first national audit.
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Fertility hope for chemo patients as doctors grow eggs outside the
body

The dream of growing eggs from precursor cells in a test tube has come a step closer.
This could help women and girls facing chemotherapy to have children later on, and
even help conservationists breed at-risk species.

Most mammals produce only a few eggs at a time. If immature precursor cells could
be matured outside the body, far more eggs could be obtained. Now Izuho Hatada’s
team at Gunma University in Japan has managed to grow mouse eggs from their very
earliest stages and produce healthy offspring from them.

If Hatada’s technique works with human eggs, it would provide a new way to
preserve the fertility of female patients facing treatments such as radiotherapy or
chemotherapy that damage their eggs. Eggs could be grown from slices of frozen
ovaries. “This is specially significant for childhood cancer patients, because they
don’t have any mature eggs,” he says. But this is still years away.

And there’s a catch. Hatada’s team managed to get some mouse eggs to start to
mature by taking whole ovaries from fetuses and growing them for 28 days. But the
eggs stalled at the final stage of development. To get them to complete their
development, the researchers had to transfer their genetic material to mature eggs
taken from adult mice – the same nuclear transfer technique used in cloning. That
means any human treatments based on the technique would still have to rely on donor
eggs, which are in short supply.

New Scientist, 3 August 2002

Alarm as US woos nurses from NHS

The Government’s plan to improve the national health service by appointing 35 000
extra nurses is threatened by an international recruitment war that may cause an
exodus of staff from British hospitals, nurses’ leaders warned last week.

The general secretary of the Royal College of Nursing, Beverly Malone, said that
United States authorities were preparing a massive campaign to recruit 1 million
nurses by 2010.

American hospitals, paying higher salaries, would be recruiting from countries such
as the Philippines, South Africa and Australia, which have been sending thousands of
nurses every year to boost staff in the NHS.

“We know the US is a competitive country. Its independent sector... will make every
effort to recruit those nurses,” said Dr Malone.

Guardian Weekly, 25–31 July 2002
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Opponents of stem-cell patent win restrictions

In a ruling issued on 24 July, the EPO’s [European Patent Office] oppositions division
narrowed the patent held by the University of Edinburgh’s Centre for Genome
Research, invalidating all claims involving animal and human embryonic stem cells.

The patent, which details techniques for isolating and propagating genetically
engineered adult or embryonic stem cells, generated widespread complaints when it
was granted in December 1999.

Starting in March 2000, 14 parties, including Greenpeace and the German, Italian and
Dutch governments, filed objections. Most opposed the patent because it involved
techniques for working with human embryonic cells. The DFG, Germany’s main
research funding agency, objected on technical grounds, claiming that the University
of Edinburgh had not revealed enough technical information about the methods
involved.

Shortly after the objections were filed, the university withdrew parts of the patent that
covered technologies that could be used to alter the composition of the human germ
line. But the EPO’s ruling on the formal objections has gone further, leaving only
claims covering adult stem cells intact.

The patent office says that its decision was partly based on ethical grounds – uses of
human embryos are excluded from patentability according to EPO rules – and partly
due to the patent’s failure to disclose sufficient information for the techniques to be
repeated by stem-cell experts.

Nature 2002;418:470

Doctors face hepatitis C tests

The Department of Health plans to restrict doctors and other healthcare workers
known to be infected with hepatitis C from carrying out invasive medical procedures.
Healthcare workers who are about to start professional careers or training involving
procedures that expose patients to risk of infection may also be tested for the
infection.

BMJ 2002;325:406

Relation of childhood gastrointestinal disorders to autism

Autism is a spectrum of developmental disorders characterised by impaired social
interaction and communication. Several studies have shown that the prevalence and
incidence of autism have risen steeply over the past decade.

Wakefield and colleagues suggested an association between chronic inflammatory
intestinal disease and autism in 1998. They described 12 children with autism and
gastrointestinal symptoms, including diarrhoea, pain, and food intolerance.
Colonoscopy and biopsy showed ileal-lymphoid-nodular hyperplasia and non-specific
colitis. The authors hypothesised that chronic intestinal disease and malabsorption
may be causal factors in the development of autism. This has raised concerns about
gastrointestinal disease as a risk factor for autism. Using a nested case-control design
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we assessed the frequency of chronic inflammation of the gastrointestinal tract,
coeliac disease, food intolerance, and recurrent gastrointestinal symptoms among
children with a diagnosis of autism compared with children without autism. We used
anonymised data from the UK General Practice Research Database.

No evidence was found that children with autism were more likely than children
without autism to have had defined gastrointestinal disorders at any time before their
diagnosis of autism.

BMJ 2002;325:419

WHO chief announces surprise move to stand down

WHO Director-General Gro Harlem Brundtland dropped a bombshell on Aug 23 by
announcing that she will not stand for re-election when her 5-years term expires next
July. The former Norwegian prime minister said she has informed the chairman of the
Executive Board – Burma’s deputy health minister Kyaw Myint – that she would “not
be a candidate for nomination” when the board makes its choice in January.

“My decision to complete my work as Director-General at the end of my current term
reflects the fact that I have had leading positions in political and public office for
nearly 30 years, and would be 69 at the end of a second term”, she stated.

Brundtland associates said she wanted to spend more time with her three children and
nine grandchildren in Norway, and has become weary with the travel.

Lancet 2002;360:695
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Value of broth cultures in detecting methicillin-resistant
Staphylococcus aureus
Methicillin-resistant Staphylococcus aureus (MRSA) is an increasing problem in New
Zealand, in particular in the Auckland region. The “Guidelines for the control of
methicillin-resistant Staphylococcus aureus in New Zealand” have recently been
revised.1 Our involvement in this process has acted as an impetus for us to review our
practices locally.

A number of studies have reported an increased yield of MRSA with the use of salt
broth.2,3 We did not routinely use a 7% salt-containing- tryptone-based broth for the
detection of MRSA until earlier this year when it was included as part of our protocol.

Studies vary in the sensitivity of individual sites for the detection of MRSA4,5 but we
did not have local data.

With these two questions in mind, a review of all specimens processed for MRSA by
the Microbiology Departments at Auckland Hospital and Diagnostic Medlab over a
one-month period, March 2002, was performed.

A total of 2146 specimens from 777 patients were processed for MRSA. MRSA was
isolated from 152 (20%) of the patients screened. MRSA was isolated only from the
salt broth in 57 specimens from 48 patients. Twenty of the 48 patients had MRSA
isolated from another site sampled at the same time so they would have been
identified as MRSA positive. The addition of salt broth to our routine screening
method increased the yield of MRSA by 18%.

The nose and perineum/groin were sampled simultaneously in 451 patients and the
nose, perineum/groin and wound(s) were sampled simultaneously in 158 patients. The
sensitivity for two and three sites sampled simultaneously is shown in Table 1.
Multiple-site sampling increases the detection of MRSA carriage.

Table 1. Sensitivity of MRSA surveillance cultures when two or three sites are
sampled simultaneously.

MRSA positive sites Sensitivity (%)
Two sites sampled: nose and groin/perineum, n = 36

Nose only (n = 18)
Groin/perineum only (n = 9)
Nose and/or groin/perineum ( n = 36)

50
25

100
Three sites sampled: nose, groin/perineum, and wounds, n = 63

Nose only (n = 33)
Groin/perineum only (n = 9)
Wound only (n = 41)
Groin/perineum and/or wound (n = 52)
Nose and/or woun (n = 55)
Nose and/or groin/perineum and/or wound (n = 63)

52
41
65
83
87

100
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The use of salt broth increased the yield of MRSA and should be included in all
screening protocols. We have confirmed that the appropriate specimens to collect on
patients being screened for MRSA are as described in the guidelines, ie nasal and
perineum/groin swabs, and swabs from possible sites of infection such as skin lesions
and surgical wounds.

Sally Roberts
Heather Young
Suzanne Faulkner
Mary Bilkey
LabPlus, Auckland District Health Board, Auckland

Stephanie Eyres
Sue Renshaw
Arthur J Morris
Diagnostic MedLab, Auckland
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Eric Robert Blakely
Eric died on 26 August 2002 after a long and debilitating illness. Over his working
life he made a great contribution to diagnostic radiology in Christchurch.

He was born in Naseby on 24 March 1920, and boarded at
Waitaki Boys High School for his secondary education. After
graduating in Medicine at Otago University Medical School,
he joined the army Medical Corps and served in Egypt, the
Middle East, Italy and then Japan.

Demobilised, he married Esther, decided on Radiology and
became a registrar at Hutt Hospital. After qualification, he
was approached by St George’s Hospital in Christchurch, at
the prompting of Dr Oscar Moller, and invited to become
radiologist there. Eric accepted, and moved to Christchurch
in 1951.

This was the beginning of quality private radiology in the city. Soon Dr William
Bates at Lewisham wished to retire and Eric was asked to take over that practice.
With his arrival at St George’s the practice there had become busier, so Eric decided
to seek a partner to share the work at the two hospitals. He approached Basil de
Lambert, then working with George Rolleston at the Christchurch Hospital; de
Lambert was interested but was committed to giving notice and also he had been
awarded the travelling Baker Fellowship and was not available for eighteen months.
So Graeme Anderson was invited to join when available. The partnership was formed
in May 1953 but did not become active until June 1954, with Eric at St George’s and
Graeme Anderson at Lewisham. With the return of de Lambert later in the year, it was
decided to open an office practice as well – the start of 211 Gloucester Street.

The following year, de Lambert left to return to public hospital practice in Dunedin.
He was replaced by Guy Beetham.

Eric was determined to build the partnership and insisted on high standards; his
partnership agreement included a stipulation of six months study leave every five
years. There was close cooperation with George Rolleston and the Public Hospital
full-time staff – a weekly lunchtime meeting built up understanding between the two
groups.

As Christchurch Hospital workload increased, George Rolleston was forced to
abandon his principle of “geographic full-time” and part-time positions became
available. This allowed the private practice to offer Christchurch-trained radiologists a
satisfactory economic package – shared partnership of all income both private and
hospital (derived from part-time positions), ensuring that our best graduates stayed in
Christchurch. The Christchurch Radiology Group evolved later.

In 1956, Eric received a Fullbright Award and spent much of the year in Boston at the
Peter Bent Brigham Hospital, forming contacts with eminent American radiologists
who subsequently came to New Zealand on visiting professorships.
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Eric was uncompromisingly honest and equally intolerant of anything devious. His
technique for problem-solving usually worked – take some action, it’s better to be
wrong than dither. And Eric never dithered.

Beneath an often brusque exterior Eric was kind, generous and caring. He was an
outdoor man, keen cricketer, skier, devoted duck-shooter, and regular golfer.

That made his last years so sad to watch, and so difficult for him to bear .His courage
and tolerance of his handicap, which I thought an unendurable burden, in a man so
positive and active, was humbling.

Radiology in Christchurch owes a lot to Eric. Single-handedly he changed the
presentation of diagnostic services with a work ethic of service, dedication and
quality, and especially in creating a close relationship, and respect, between hospital-
based and private diagnostic practice. His life did make a difference.

Esther his wife, and their children Ann, Rob, Jo and Biddy survive him.
We are grateful to Dr Graeme Anderson for this obituary notice.
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Thyroid disorders
Rowan Hillson. Published by Vermilion, 2002. ISBN 0-09-188434-9. Contains 180
pages. Price NZ$34.95.

This 180-page paperback on thyroid disorders was written by a UK consultant
physician specialising in endocrinology, and is directed at people with thyroid
problems or those working with such individuals (eg nursing staff).

The text is easy to read and there are a number of simple drawings that effectively
illustrate concepts. Overall, the information given is accurate and conveys sound
common sense advice, as well as directing readers to appropriate sources for further
information including publications, Internet sites and organisations.

Throughout the text, the author uses the word “thyrotoxicosis” as an alternative to
hyperthyroidism (to avoid confusion with hypothyroidism), however her choice of the
word “myxoedema” instead of hypothyroidism seems less desirable and somewhat
outdated. Although the chapters on over- and under-active thyroids appear
comprehensive, there is minimal information on sub-clinical hyper- and
hypothyroidism. There is also no mention of the important role of genetic factors in
the aetiology of autoimmune thyroid disease. Surprisingly, smoking is not identified
in the section on thyroid eye disease as an important risk factor. The section on
thyroid cancer is small (four pages), and the emerging use of recombinant TSH in the
assessment of patients with cancer undergoing radioiodine scanning is not covered.
Despite this, the TRH test, which in the current setting of sensitive TSH assays is
rarely used, is explained in detail.

Notwithstanding these minor points, the book provides helpful information for the
majority of patients with thyroid disorders who wish to know more about their
condition.

Penny Hunt
Department of Endocrinology
Christchurch Hospital, Christchurch
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