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Introduction
Rau Rangatira ma, tena koutou, tena koutou, tena koutou katoa.
Nau mai haere mai Te Whare Wananga o Otago ki Otautahi. Piki mai kaki mai.
Each year the University of Otago, Christchurch (UOC) hosts a Summer Studentship Programme,
allowing participating students to be introduced to the excitement and challenge of research in a field
of interest to them.
Over the summer of 2018/2019, we hosted 47 projects in a wide range of areas. This book is a
compilation of the reports submitted by the student participants in the 2019/2020 Summer Studentship
Programme. There were many highlights in the programme, with significant findings in all categories –
from clinical to basic science, to community health – and we trust you will enjoy reading the reports.
The Summer Studentship Programme is heavily dependent on the financial generosity of external
organisations that contribute an educational grant for each student. We offer our thanks to these
sponsors, and they are listed in this report book.
This programme is supported by a significant infrastructure within the UOC. In addition to the
supervision, the Research Office provides administration of the programme and organises formal
presentations at the beginning and end of the study period. The final showcase is a well-attended event
that gives each student the opportunity to present their findings and to share their enthusiasm with
their peers. Thanks go to Carole Acheson, Professional Practice Fellow – Christchurch, for providing the
students with the seminar ‘Presentation Skills and Dealing with the Media’ in preparation for this day,
our judges, Associate Professor Gabi Dachs, Dr Janet Spittlehouse and Karen Keelan for undertaking
the difficult task of judging the student’s presentations.
From the final showcase day, three prizes of $500 each for outstanding student presentations were
awarded. In addition, a fourth prize of $500 for the ‘Best Overall Project’ was awarded this year. The
awards went to:
Jessica Permain – Best Overall Oral Presentation, Stability and reliability of a fecal marker of gut
inflammation (Chitinase-3-like-1) in health and disease. Supervised by Associate Professor
Jacqui Keenan and sponsored by Cure Kids & the Department of Paediatrics, UOC.
Isla Evison – Best Oral Presentation in the ‘Clinical’ category, Doctor/patient gender mismatch,
are we all treated the same? Supervised by Dr Paul Bridgeman and sponsored by Canterbury
Medical Research Foundation.
Caitlyn Cunningham-Tisdall – Best Oral Presentation in the ‘Community’ category, The incidence
of type 1 diabetes in Canterbury for the last 50 years (1970 – 2019). Supervised by Dr. Martin
de Bock and sponsored by the New Zealand Society for the Study of Diabetes.
Heath Ryburn – Best Oral Presentation in the ‘Laboratory’ category, Resistance of mycobacteria
to killing by human neutrophils. Supervised by Dr Heather Parker and sponsored by the W.H
Travis Charitable Trust.
We wish to offer our congratulations to the prize winners and our thanks to all the students whose fine
efforts made the selection process such a difficult one. Once again, our particular thanks go to all the
sponsors for their support of this programme.

Professor Lisa Stamp
Associate Dean (Research)

Rebecca Coombes
Research and Development Manager
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About the University of Otago, Christchurch
The University of Otago, Christchurch (UOC) is a division of Health Sciences within the University of
Otago and is New Zealand’s best performing Medical School for Health Research in New Zealand. Based
upon Performance Based Research Funding (PBRF) criteria, UOC staff with international reputations for
excellence are involved in the following research areas:












Cardioendocrine research; clinical and laboratory
Oxidative stress and antioxidant protection
Clinical pharmacology
Cancer biology and genetics
Neonatal paediatrics
Longitudinal studies of health and wellbeing
Psychology, depression, bipolar disorder and attempted suicide
Infectious diseases
Orthopaedics and joint regeneration
Radiology and medical imaging

The University of Otago, Christchurch has 26 Professors across a wide range of Clinical, Biomedical and
Public Health disciplines. In addition, there are a further 60 clinical academic staff, over 100 research
staff, and over 300 clinical staff employed by the Canterbury District Health Board who contribute to
teaching. There is a close collaboration between the Campus, the Canterbury District Health Board, the
region’s hospitals, general practitioners and other health and community agencies.
In addition to the 300+ medical students, there are approximately 450 postgraduate health sciences
students and over 70 PhD students.
The central Campus building houses most of the research laboratories, the teaching spaces, the library
and the administration. Most academic department headquarters; Medicine, Surgery, Anaesthesia,
Orthopaedics and MSM, Radiology, Paediatrics, Obstetrics and Gynaecology, Health Care of the Elderly,
Psychological Medicine and the Centre for Postgraduate Nursing Studies are located in one of the main
Christchurch Hospitals or in buildings in close vicinity.
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History of the University of Otago, Christchurch
TIMELINE 1850 – 2007
1850

Canterbury Association proposes
Medical school in Canterbury

1875

Dunedin Medical School opens

1923

Otago lengthens its undergraduate
course from 5 to 6 years

1924

A trial class of students is sent to
Christchurch Hospital

1926

Final year class formally sent to
Christchurch

1927

Classes now sent to Wellington and
Auckland

1937

Joint hospital/university committees
appointed to the four centres.

1966

Auckland Medical School approved

1970

University agrees to build and equip
"Medical Centre" in Christchurch
Architects provide design report

1972
1973

University of Otago, Christchurch
established
Construction complete, first 4th year
intake arrives
Official opening

1988

Number of postgraduate students
exceeds medical students

2007

Name changed to University of Otago,
Christchurch

HISTORY OF THE SCHOOL
The University of Otago, Christchurch dates
back to the 1850’s when the Canterbury
Association included the vision of a School of
Medicine in plans for the new settlement. The
UOC was formally established in 1972 as part
of the Faculty of Medicine of the University of
Otago, to provide training across all three
clinical years of the undergraduate medical
course.

POSTGRADUATE EDUCATION
OPPORTUNITIES
University of Otago, Christchurch campus
offers:







PhD supervision in the biomedical
sciences and a range of health
related areas
Honours degree in Biomedical
Sciences
Masters Degrees
Postgraduate Diplomas
Postgraduate Certificates

For health professionals including the
following specialty areas:









Public Health
Nursing
Mental Health
Pain
Musculoskeletal Management
Addiction
Health Management
Medical Laboratory Science

For further information contact:
Ruth Helms
Manager, Academic Programmes
University of Otago, Christchurch
Email ruth.helms@otago.ac.nz

SUMMER STUDENTSHIP PROGRAMME 2019-2020 | UNIVERSITY OF OTAGO, CHRISTCHURCH
4

Sponsors
This programme could not happen without the generous sponsorship from the following individuals
and organisations:



































Breast Cancer Foundation NZ
Cancer Society Ashburton Group
Cancer Society Cheviot Group
Cancer Society Westport Group
Cancer Society Ellesmere Group
Cancer Society Diamond Harbour Group
Cancer Society Kaikoura Group
Cancer Society Rangiora Group
Cancer Society Malvern Group
Cancer Society of New Zealand, Canterbury-West Coast Division
Canterbury District Health Board, Department of Clinical Pharmacology
Canterbury District health Board, Department of Infectious Diseases
Canterbury District Heath Board
Canterbury Medical Research Foundation
Canterbury Urology Research Trust
Cure Kids
Diabetes Christchurch Inc.
the Diabetes Training and Research Trust
Estate of Maree Elizabeth Britten
Leukaemia & Blood Cancer New Zealand
MacKenzie Charitable Foundation
Māori/Indigenous Health Institute (MIHI)
Maurice and Phyllis Paykel Trust
New Zealand Society for the Study of Diabetes
Nurse Maude Foundation
Pegasus Health Charitable Limited
Ruth Spearing Trust
W.H. Travis Charitable Trust
University of Otago, Christchurch
University of Otago, Christchurch - Centre of Postgraduate Nursing
University of Otago, Christchurch - Department of Paediatrics
University of Otago, Christchurch - Department of Population Health
University of Otago, Christchurch - Department of Psychological Medicine
University of Otago, Division of Health Sciences
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CLINICAL

Assessing Hyperglycaemia in Patients with Chronic Liver Disease
STUDENT:

Cicely Barron

SUPERVISOR(S):

Associate Professor Helen Lunt, Dr Jeffrey Ngu, Dr Huan
Chan, Helen Heenan, Judith McLaughlin

SPONSOR:

Diabetes Christchurch Incorporated & Diabetes Training
and Research Trust

Introduction: Patients with chronic liver disease (CLD) including cirrhosis have a high prevalence of
diabetes and impaired glucose tolerance. One study estimates the prevalence of diabetes in CLD at
around 35% and a second study suggests that 80% have impaired glucose tolerance and/or insulin
insensitivity. The co-existence of diabetes and liver disease is perhaps not surprising, as the liver has
an important role in the metabolism of carbohydrates and the homeostasis of blood glucose. It is also
suggested that many patients with CLD have undiagnosed diabetes, partly because the current
mainstay method of diabetes diagnosis is the HbA1c blood test, which looks indirectly at long term
glucose values. This test can be unreliable in this setting for several reasons. Historically, patients with
hepatitis C received anti-retroviral agents to eliminate this virus. Anti-retrovirals can cause haemolysis
and changes in red cell turnover, lowering HbA1c. However, discordant HbA1c values are also found
in patients with cirrhosis who are not on anti-retrovirals. This is likely due to cirrhosis causing
increased haemolysis independent of medication – giving a falsely lowered HbA1c, despite raised
average glucose values. Mechanisms are poorly understood however. It has therefore been suggested
that the traditional ‘gold-standard’ test for diabetes diagnosis, the oral glucose tolerance test (OGTT),
might be the best diagnostic test in the setting of CLD. This OGTT test is however difficult for some
patients to tolerate and is also time-consuming. A newer and more acceptable method of detecting
hyperglycaemia may be the measurement of interstitial glucose, using a subcutaneous sensor such as
the Libre Pro. This device records glucose in the interstitial fluid (fluid that ‘bathes’ the outside of
cells), every few minutes over a two-week period. After 2 weeks, HbA1c is estimated from the
cumulative glucose data that has been collected. Is this estimated HbA1c a more accurate way of
diagnosing diabetes compared to laboratory HbA1c, in the CLD population?
Aim: The aim of the summer studentship was to set up a feasibility study. This study looks at how well
a laboratory HbA1c correlates with both: i) the OGTT and ii) the estimated HbA1c from interstitial
glucose monitoring, in patients with established cirrhosis. The secondary aim of the study is to assess
how well patients with CLD tolerate two weeks of interstitial glucose monitoring. A better
understanding of discordance between HbA1c and glucose levels obtained from venous and
interstitial sampling, will help determine the best way of diagnosing diabetes, in patients with CLD.
Method: Participants were recruited from a local surveillance database held by the CDHB’s
gastroenterology department that the people with CLD had consented to be added to. The database
consists of 600+ patients with well-characterised cirrhosis, undergoing regular follow up and
surveillance. Potential participants were identified who appeared most at risk of having diabetes
based on previous clinical biochemistry results, such as an HbA1c near or just above the upper limit of
normal or an elevated plasma glucose. Additional inclusion criteria were: age >18 years, CLD defined
as biopsy Stage 4 or >=12.5kpa on Fibroscan, no known diabetes and also no clinical features known
to impact on HbA1c. Potential participants also needed to be free of an active blood infection, to
minimise risk of cross-infection upon sensor return. Potential participants were further screened by
asking their regular Gastroenterologist and GP to comment on their suitability. On the day of study,
participants arrived fasted at diabetes outpatients. Written consent was obtained and demographic
and clinical details checked. A three-month retrospective dietary history focussed on carbohydrate
intake was taken. Waist circumference and BMI was measured and recorded. A standard 75 g OGTT
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protocol was followed. Additional bloods were taken to help assess red cell turnover and insulin
resistance. Any overtly abnormal laboratory results were managed as per usual clinical protocols. The
Libre Pro sensor was inserted and activated just after the first OGTT blood sample was taken (see
patient picture below). Ethics approval: 19/NTA/148.

Participants were given information about looking after their sensor and given a courier envelope for
returning the sensor. There was a phone call follow up during the first week to check the sensor
remained in-situ. After 2 weeks, another phone call asked participants about OGTT versus Libre Pro
preferences. When all results were available, an individual written report was prepared for the
participant and a copy sent to the GP.
Setting up this sort of complex, real world clinical project required the student researcher to
undertake much liaison, consultation and communication across multiple departments.
Results: The initial participant helped us to refine some process related issues. The first participant’s
results are now available. We are pleased with the amount of information we managed to obtain in a
real world, ambulatory setting. Laboratory based HbA1c (mmol/mol) was 30 and estimated HbA1c
(from interstitial glucose) was 26, both of which are within normal range. The OGTT showed normal
fasting blood glucose, and a slightly raised glucose 2 hours-post glucose load, which is indicative of
impaired glucose tolerance. Therefore, this first case showed tests that are reasonably concordant.
We plan to study an additional 24 participants over the next couple of months. It will be interesting to
see if our study group population and chosen study methodology returns results that are similar to
earlier published estimates of diabetes prevalence in CLD.
Conclusion: The liver is heavily involved with glucose regulation and CLD patients are likely to have a
high burden of insulin insensitivity and high glucose levels. It is also likely that in CLD, HbA1c
underestimates true glucose values, due to changes in RBC turnover. This feasibility study can help us
determine if undertaking a larger scale study might be useful. Would such a study help the clinical
care and outcomes of CLD patients who are potentially walking around with undiagnosed, therefore
untreated, diabetes? Making a new diagnosis is not however without its own problems. For example,
treating diabetes in this patient population can be difficult, as many anti-diabetic medications are
contraindicated in severe liver damage.
A significant step forward would be showing that interstitial glucose monitoring can be used for
making a diabetes diagnosis in a real-world setting, in addition to its usual uses in therapeutic
monitoring and in formal clinical trials. The Libre Pro is a novel technology that has not been used in
this clinical context before. The problems of discordance between HbA1c and ’real world glucose’
values are not confined to CLD. Other clinical sub-populations might also benefit from this
technology, if we are able to show that it is accurate and acceptable to patients.
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COMMUNITY

Understanding the impact of pharmacist lead medication reviews on
prescribing, in primary care
STUDENT

Rebecca Beasley

SUPERVISOR(S)

Dr Ben Hudson, Gareth Frew Clinical Lead Canterbury
Community Pharmacy Group

SPONSOR

Pegasus Health Charitable Limited

Introduction: This study is about how pharmacists can optimise GP prescribing in primary care. A
Medicines Therapy Assessment (MTA) is a systematic, patient centred clinical assessment of all
medicines currently taken by a patient, identifying, resolving, and preventing medication related
problems as well as optimising the effectiveness of medication treatment. MTAs are usually used for
people with; chronic conditions, polypharmacy (more than 5 medicines), high risk medicines, recent
hospital admissions, or symptoms of a medicine adverse event. Polypharmacy is described as a person
who takes 5 or more medicines. 243,000 people in New Zealand over the age of 65 take 5 or more
medicines. Inappropriate polypharmacy is associated with adverse drug reactions. In 2017, 1022
adverse drug reactions reported to Medsafe were deemed serious, which means they result in death
or are life-threatening, cause or prolong hospitalisation, result in persistent or significant
disability/incapacity, a congenital abnormality or a medically important event.
Aim: The study seeks to understand the contribution MTA makes to reduce inappropriate
polypharmacy.
Specifically the study will aim to:
• Understand what type of recommendations pharmacists make as part of MTA service
provision.
• Investigate how often recommendations to start, stop or modify doses are acted on by
prescribers and also, how often they are subsequently reverted back.
Impact: The results of this study will give insights into whether MTAs have an impact on:
• Prescribing in primary care
• Efforts to reduce the rate of inappropriate polypharmacy.
Method: Stage One was to collate all of the recommendations from the MTAs. We selected 6 categories
for analysis (medicine start, medicine stop, dose increase, dose reduction, dose reduce to stop, and
continue as recommended) as they could be measured by looking at the patients’ dispensing records.
Recommendations to change from an inappropriate medicine to an appropriate medicine, such as
stopping omeprazole and starting pantoprazole due to an interaction between medicines were
categorised as a medicine stop and a medicine start, respectively. A further 7 categories were identified
but further analysis of these recommendations was not considered at this time. Stage Two. We
reviewed MTAs conducted for patients in the Pegasus PHO between October 2016 and December 2018.
The Ministry of Health provided a summary of these patients’ dispensing records for 6 months before
the MTA to 6 months after. We used these dispensing records to assess the impact the MTA had on
prescribing and we identified 3 categories; recommendation actioned, recommendations not actioned,
and recommendations actioned but then changed back.
Results: We identified 159 patients who had an MTA between 2016 and 2018 for whom we could access
dispensing data for 6 months before to 6 months after. 61% of the patients were female. The mean
age was 72.8. The patients were 79% NZE, 9% Maori, 11% Pacific and 1% Asian. The average number of
medicines they were taking before the assessment was 14.2. 82% of the MTA patients had
polypharmacy. On average 8 recommendations were made per person. The most common
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recommendations were medicine stop, medicine start and dose reduction; they were observed on most
assessments.
These
3
recommendations
all
contribute
to
reducing
inappropriate polypharmacy;
by
stopping
inappropriate
medicines
and
starting
appropriate ones. These 3
recommendations all had a
mean higher than 1 which
means you could expect to see
them on almost all MTAs. The
recommendations that came
under
‘other’
included
monitoring and referrals. We did not measure these during this study due to the data not being readily
available in the patients dispensing records. This graph shows the total number of recommendations
made for each category type (in blue) with the number of these recommendations that were actioned
within 6 months (in orange) and the number of these that were changed back within 6 months (in grey).
This shows that approximately 1/3 of the recommendations that require making a change to the
medicine are actioned. For nearly all of those that are actioned it appears to have been a good choice
as they are not changed back. This once again shows that the top 3 recommendations occurred
between 200 and 300 times over the 159 patients, which is why you would expect to see them on almost
all of the MTAs.

Conclusion: This study will be the start of a larger question of how can we improve this service. We
found that pharmacists can influence prescribing. Many recommendations are being made. Nearly all
of the recommendations that were actioned were not subsequently changed back, which, for the scope
of this study, we assume means these were good recommendations. Independently measuring
whether these recommendations were actually good or not would be an interesting study for the
future. We would also like to look at how these recommendations and actions change over time. Further
research could include looking in to what the recommendations that were not followed look like and
why they haven’t been followed. Also, what health outcomes are these assessments contributing to?
Are they decreasing hospital admissions or increasing quality of life among the patients. Answering
these questions will help to guide further development of the service which will help to further reduce
inappropriate polypharmacy.
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CLINICAL

Comparison of prostate cancer treatment options and waiting times
in the public and private sectors
STUDENT

Tom Botting

SUPERVISOR(S)

Mr. Nick Buchan

SPONSOR

Canterbury Urology Research Trust

Introduction: Prostate cancer is the most common form of cancer for men in New Zealand, with
3842 cases diagnosed in 2017. 1 in 8 New Zealand men will get diagnosed with prostate cancer in
their lifetime. It is a common cause of mortality and morbidity in New Zealand. In recent years, there
has been the development of databases that monitor the outcomes and quality of care of all cases.
One such database is the ‘Prostate Cancer Outcomes Registry – New Zealand’ database. This resource
gives us a way of monitoring the treatment of prostate cancer on a national scale.
This project was designed to take into account all new prostate cancers diagnosed in 2018 in
Christchurch, New Zealand. We wanted to compare the types of treatment offered and their uptake
between the public and private sectors of care. We also wanted to compare the time from diagnosis
to treatment between the two sectors and observe any effect the D’Amico risk profile of the cancer
may have had on this. We then want to compare our results to those of a study of patients diagnosed
in Christchurch in 2013.
The D’Amico criteria use the Gleason grade of the tumour, its T stage, and the PSA level at diagnosis to
estimate the risk of the cancer recurring within 5 years. Prostate cancer can be categorised into Low,
Medium, or High risk.
Aim: To analyse the treatment choices and waiting times of all prostate cancer patients diagnosed in
Christchurch in 2018 and observe any discrepancies between the public and private sectors.
Impact: This project will identify any inequities between treatment in the two sectors. It will provide
some explanations for any delays in treatment. It is important to understand where delays in treating
the cancer arise so we can act to minimise waiting time.
Method: The dataset was obtained after ethical review from the ‘Prostate Cancer Outcomes Registry –
New Zealand’ (PCOR-NZ) database. 94.8% of prostate cancers are recorded in this database after
opting out/ineligible patients. In total, we received a dataset of 407 prostate cancers diagnosed in
Christchurch in 2018. 257 patients were diagnosed in public, and 150 were diagnosed in private. We
applied some exclusion criteria to the data: age over 75, crossed between sectors, lost to follow up, or
left Christchurch for treatment.
This resulted in a study population of 195 patients in public and 127 in private. The wait time was
calculated from the date of diagnosis (by TRUS biopsy) until the date of treatment starting. The
method of treatment was also recorded. Patients were grouped according to the D’Amico criteria into
Low, Intermediate and High risk cancer groups.
Results: Of the patients treated in public, 75 (38.5%) had low risk disease, 81 (41.5%) intermediate
risk, and 39 (20%) had high risk cancer. In the private sector, 59 (46.4%) had low risk disease, 47 (37%)
intermediate risk, and 21 (16.5%) had high risk cancer. This shows a slightly higher proportion of high
risk cancer in the public system, although this was not shown to be statistically significant.
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In the table (right), we see the treatment choices in each sector. Active surveillance was by far the
most common, but it is not a curative treatment and was almost exclusively only an option for the
lowest risk cancers. If we look at actual
Public
Private
interventions, we see that surgery was
favoured in the private sector – 30.7%, while
radiation therapy was favoured in the public
sector – 29.2%. The difference in treatment
choices between sectors was found to be
statistically significant.

ADT

12 (6.2%)

16 (12.6%)

Brachytherapy

2 (1%)

8 (6.3%)

Active
Surveillance
Surgery

77 (39.5%)

48 (37.8%)

45 (23.1%)
39 (30.7%)
The graph (right) shows the difference in wait
Radiation
57 (29.2%)
16 (12.6%)
times for patients in public (blue) and private
Chemotherapy
2 (1%)
0 (0%)
(red). They are divided by risk group. In the
intermediate and high risk categories, we observed a statistically significant difference in wait times,
with intermediate risk patients waiting 25 days longer and high risk 40 days longer in public care.
We theorised that a radiation oncologist appointment may prolong the waiting time. We showed this
to be true, as it added 48 days in public and 33 in private.
Since 2013, we found that wait time had decreased overall for all risk levels in both sectors. The public
sector especially improved, with an average
reduction in wait time of 40 days. The private sector
improved by 23 days.
Conclusion: We observed a greater incidence of
high risk disease in the public sector. There are
significant differences in treatment waiting times
between sectors, especially in the higher risk
categories. Waiting times have decreased overall
since 2013, however there is still some discrepancy
between the public and private sectors and delays
inherent with certain types of treatment.
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CLINICAL

Clinical-pathological correlates to response to immune checkpoint
inhibitors in metastatic melanoma
STUDENT

Tim Bridgman

SUPERVISOR(S)

Dr Matthew Strother

SPONSOR

Cancer Society Ashburton Group

Introduction: New Zealand has one of the highest rates of skin cancer in the world. Metastatic
melanoma accounts for the most deaths of all skin cancers. Until the last decade, patients with
metastatic melanoma had a median survival of less than one year. In New Zealand, this changed in
2016, with Pharmac funding the immune checkpoint inhibitors, pembrolizumab and nivolumab. These
immunotherapies, which “turn-up” the immune system, have 40-50% long term survival, but are
complicated by 10-15% rates of serious toxicities. In spite of these side effects, immune checkpoint
inhibitors are the first line treatment of metastatic melanoma world-wide.
Aim: To investigate the immune checkpoint inhibitor response and toxicity rates in New Zealander’s
with metastatic melanoma, and explore clinical and pathological predictors of response to treatment
or toxicity.
Impact: There is an absence of data on the drugs in the New Zealand population. A prospective
registry was established by the oncology research department to further understand these drugs and
their actions in a New Zealand population. These results could be used to guide further use of
checkpoint inhibitors in New Zealand and may lead to further understanding of mechanisms of
action.
Method: In August 2017 the registry began prospectively enrolling patients receiving immune
checkpoint inhibitors (pembrolizumab or nivolumab) for metastatic melanoma (stage 4). Blood
samples were collected at baseline and weeks 6,12,24, 36 and 48 have been banked for future
laboratory assays. This summer project constructed and populated a database of the currently
enrolled 36 patients. Decisions on which data to use were made through literature search and on
consultation with colleagues. Data was collected at baseline prior to first dose of treatment and
throughout treatment and for 1 month after stopping treatment (if applicable). Data collected
included treatments, responses, toxicities and peripheral blood counts. After collection the task was
then to complete preliminary descriptive and statistical findings. In order to do so the cohort was
classified into two groups, responders and non-responders. Responders were defined as participants
alive and progression free. Non-responders were defined as those with documented progression by
CT scan and came off drug or those deceased. Features were analysed using t-tests of equal variance
for baseline differences and paired t-tests for intraindividual sequential data.
Results: Thirty-six patients were included in analysis. Twenty-five (69%) were male and all 36 were of
NZ European ethnicity. This is largely reflective of the epidemiology in NZ with males approximately
60% of melanoma cases and Māori at 10% of the risk of the European population. Average age at time
of enrolment was 67 and ranged between 31-90. At time of analysis 24 (67%) of the cohort are alive
(12 deceased).
After a median follow-up of 16 months (24days-3.5 years), 18 (50%) of patients had no shown
progression and are therefore eligible for continued treatment. 11 (31%) have progressed while on
the drug, 1 (3%) stopped treatment through choice and 3 (8%) died while on treatment. 3 (8%)
patients experienced toxicity of grade 3 or 4. These required hospitalisation and stopping of
treatment as per PHARMAC guidelines. Table 1 provides a summary of demographic and outcome
status in the cohort at census date.
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The responders group were those patients alive who had not had progression determined by CT scan.
Assessment is made using RECIST criteria which is a standard measure of evaluation for solid
tumours. This group included 21 (58%) enrolled patients. At baseline, measured variables including
lymphocytes, eosinophils, creatinine and albumin were no different between responders and nonresponders. These were then compared to values after 3 doses. Due to variation in treatment regime
of pembrolizumab and nivolumab this translates to 6-9 weeks after dose 1. In our cohort the median
time between baseline and values after dose 3 was 2 months (1-3 months).
The primary finding of this preliminary analysis showed correlation between an increase in eosinophil
count after dose 3 and being a responder. Non-responders showed no change from baseline,
whereas responders had an increase between baseline and dose 3. This increase was analysed using
a paired t-test, one-tailed, that returned p=0.009 which is a statistically significant change. The change
between the 2 groups was further analysed and a t-test of equal variance showed p=0.01. This is
shown in Figure 1 and represents a statistical difference between the 2 groups.
Conclusion: Our initial analysis reflects what is seen in the literature in reports from other trials of
these drugs. This confirms the efficacy of these drugs in a NZ population and has the potential to be
the first step in creating a wider national database of checkpoint inhibitors.
Increased eosinophils have been correlated with response and survival by other studies. There is
potential for further research into increasing eosinophils as a marker for autoimmune or idiosyncratic
drug reactions. Our work suggests that adverse drug reactions that increase the immune system’s
activity may be beneficial and play a role in the mechanism of action behind better outcomes for
patients. Further research into mechanisms and adverse reactions is required.
As part of the studentship I also participated in collaborative efforts to improve integration of the trial
into standard clinical practice. This involved evaluation of trial recruitment and revision of current
protocol to encompass further research objectives.

p= 0.01

TABLE 1

FIGURE 1
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Introduction: Early childhood caries (ECC) is decay in the baby teeth (primary dentition), it is a
preventable cumulative chronic disease, yet we see ~ 41% of New Zealand children experiencing ECC
in their teeth before they even start school. Children aged 3-4 years have been identified as being the
most likely age group to be admitted to hospital for dental treatment under general anaesthesia. It is
important to draw attention to ethnic inequalities with Maori (46.19%) and Pasifika (32.59%) having
relatively lower percentages of “caries free” tamariki compared to other ethnicities (70.82%) in New
Zealand.
ECC can give rise to pain, infection, abscesses, eating difficulty and sleepless nights. Premature loss of
primary dentition could result in emotional, social and orthodontic implications later in life. In New
Zealand, over 7000 children are put to sleep (dental general anaesthesia) every year and Ministry of
Health data shows an increasing trend over the last two decades.
Aims: To determine if dental treatment under general anaesthetic (DGA) is improving the child’s Oral
Health-Related Quality of Life (OHRQoL). To then identify and evaluate what effect the disease has on
family functioning, and whether these effects are sustainable over time, dependent or independent on
the type of dental treatment provided (restorations, crowns and extractions).

Impact: Research has shown significant improvements in OHRQoL to occur after DGA for ECC.
However, the role of family functioning, the sustainability of the effect of DGA on the changes in
OHRQoL and DGA-associated changes in impact prevalence all need to be investigated.
Method: The method of gathering data is via a validated questionnaire which is completed at baseline
on the day of the general anaesthetic, then post-operatively at 4 weeks, 6 months and at 12 months
either by online format via email or sent out in the mail with a self-addressed prepaid envelope to
return.
The inclusion criteria are parents of children aged between 12 months and 10 years of age with caries
and passing through elective dental general anaesthesia pathway at the Christchurch hospital
(Canterbury District Health Board) for treatment including extractions and/or restorations in their
primary dentition.
The exclusion criteria are as follows:
1.
2.
3.
4.

Parents of children under 12 months and over 10 years of age
Children with caries in their permanent teeth
Dental enamel defects
If interpreter services are needed

The questionnaire has a self-administered short form parental caregiver’s perception questionnaire (PCPQ) 8 items, Family Impact Scale (FIS) 8 items and a McMaster family functioning scale 12 items (asked
at baseline only).
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Results: Figure 1. represents the preliminary mean scale scores across the global item responses. The
light blue bars represent the child from the perception of the legal guardian through the
P-CPQ evaluation (proxy informant), from the question “How much is your child’s overall well being
affected by the condition of his/her teeth, lips, jaw or mouth?”. The green represents the mean scores
for the FIS (the question is the same, but in relation to the affects on their families daily lives rather than
the child’s) across the ordinal categories of the global family impact question. The mean scores show
the expected ascending gradient (showing poorer OHRQoL in those reporting greater impact),
confirming the validity of the scales in this clinical sample. There appears to be a positive gradient with
both the child and family component scores increasing proportionately across the scales mean P-CPQ
and FIS.
Figure 1. Preliminary baseline mean scale scores across the global item responses
Conclusion: Baseline preliminary data suggests that children receiving dental treatment under general
anaesthesia are having poorer OHRQoL in terms of pain, eating habits and sleep deprivation which is
also directly affecting the daily functioning of their families proportionately. In the Canterbury region,

the need for this type of treatment is currently very high and there are long waiting times of
approximately 12 months, thus adding a burden to both the affected children and family allowing the
continuing progression of decay resulting in worsening of the consequences longer term.
Our long term data will be able to shed light on the benefits of dental treatment for ECC under general
anaesthesia, the influence of family functioning in the efficacy of care, as well as sustainability of the
effects of DGA on the changes in OHRQoL and its associated changes in impact prevalence. These
results will be expected to be published in the next couple of years.
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Introduction: Spinal infections are rare, but carry the risk of significant morbidity to patients, including
paralysis, if not treated quickly and adequately. They may be separated into distinct clinical entities
including discitis, vertebral body osteomyelitis, facet joint septic arthritis, epidural abscess, and
infections involving metalware. Microbiology associated with spinal infections is varied, and in many
cases no causative organism is identified, resulting in the need to treat patients empirically.
Antibacterial treatment typically involves six weeks of intravenous antibiotics and in some cases,
surgical intervention is required. In spite of this, treatment failure and relapse does occur. There have
been several cases of treatment failure and relapse at Christchurch Hospital recently, so this review
intends to assess overall patient outcomes and attempt to understand whether there are any specific
factors contributing to poor outcomes.
Aims: To determine the incidence of spinal infections in Christchurch and describe the frequency of
each infection category. To describe the microbiology of spinal infections locally and compare to the
published literature. To describe treatments prescribed, patient outcomes, and identify any factors
which may contribute to poor outcomes.
Impact: This study will provide information of the spectrum of this infection locally and treatment
outcomes for comparison with published literature. If factors are identified that are associated with an
increased risk of treatment failure, this may enable us to modify treatment courses, patient monitoring
and follow up, to improve outcomes in the longer term.
Method: We reviewed all adult patients treated for non-tuberculosis bacterial spinal infections from 1
January 2009 until 30 June 2019 at Christchurch Hospital.
The existing home IV antibiotic database and inpatient clinical discharge codes were utilised to provide
a list of people treated for spinal infections at Christchurch Hospital. The study date range was changed
from 2008-2018 inclusive, to January 2009 till 30 June 2019 (9.5 year period) due to differences in clinical
coding prior to 2009. Duplicates, fungal and tuberculosis spinal infections, individuals younger than 18
years of age, and those who were not CDHB residents for their treatment were excluded.
From this, the medical records of patients with confirmed spinal infections were reviewed. Health
Connect South was used to collect information on patient demographics, spinal infection type and
microbiology, patient comorbidities, duration of hospital stay, antibacterial treatment and surgical
interventions, and treatment outcomes. Treatment outcomes were reported as cure, treatment failure,
or clinical relapse. Treatment failure included people who deteriorated midway or further through
planned course of treatment requiring a change in antibiotics. Death within 90 days and 1 year of
infection were also recorded.
Incidence was calculated using 2013 census information on the population >18 years of age resident in
the CDHB region.
Results: We identified 338 patients treated for spinal infections at Christchurch Hospital from 1 January
2009 until 30 June 2019.
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The overall average 10-year incidence was 9.1 per 100,000 population, or approximately 35.6 cases per
year. This incidence is higher than that reported in international literature. Excluding children and
adolescents could account for some of the difference as spinal infections are rarer in young people, but
more investigation is needed to further explain the discrepancy. Discitis and osteomyelitis were the
most frequently occurring infection types, present in 209 and 126 patients respectively. This was
followed by epidural abscess (87), septic arthritis (57) and infections involving metalware (31). Many
patients had multiple infection categories present simultaneously, notably discitis and osteomyelitis
infections existed together in 91 individuals.
5 individuals with incomplete data were excluded for further analysis, yielding 333 valid episodes.
Males were affected almost twice as often as females, making up 63% of the population. The mean age
was 62.3 years. The lumbosacral spine was the most affected region (41%), followed by the cervical
(20%) and thoracic spine (19%). In 20% of patients there was infection present in multiple levels.
Microbiology was identified in 72% of cases. Staphylococcus aureus was the most common causative
organism, confirmed in 143 patients. Other important organisms were alpha-haemolytic streptococcus
(19), coagulase negative staphylococcus (17), beta-haemolytic streptococcus (16) and enterococcus
species (15).
Treatment failure or relapse occurred in 20% of all patients treated. The average length of IV antibiotic
therapy administered was 6.2 weeks. The most common antibiotics prescribed were flucloxacillin and
cefazolin (effective against staphylococcus aureus) and ceftriaxone (broad spectrum). 48 patients
required a surgical intervention as part of their treatment.
Those who were treated successfully were generally younger in age (mean 7.9 years younger) and had
a shorter length of stay at their initial hospital admission (mean 8.5 days less). Those who were
successfully treated received an average of 5.6 days more IV antibiotics than their treatment
failure/relapse counterparts, and received a greater proportion of their IV antibiotics as outpatients
through the home IV service.
Patients experiencing treatment failure tend to have a higher Charlson comorbidity index (both age
inclusive and exclusive) as compared to those being cured. Those with diabetes mellitus, chronic renal
disease, heart failure and malignancy specifically were significantly more likely to experience treatment
failure/relapse than those without these conditions.
There was no statistically significant difference in treatment outcomes for differences in gender,
ethnicity, spinal levels affected, peak CRP, metalware involvement, injecting drug use or smoking and
no statistically significant difference between those who were treated empirically as compared to those
whose antibiotic treatment was guided by their microbiology results.
Conclusion: Spinal infections are uncommon in Canterbury, affecting approximately 9.1 per 100,000
people. Discitis and osteomyelitis are the most frequently occurring types of infection. Males and
people in their 6th decade of life are most affected. The average length of IV antibiotic treatment
prescribed was 6.2 weeks. Those older in age and with comorbid illness were more likely to experience
treatment failure, so may require a longer treatment regime. Further multifactorial analysis will be
performed to identify any other factors that may be contributing to an increased risk of treatment
failure.
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Introduction: Oesophageal atresia with tracheo-oesophageal fistula (OA/TOF) is a rare condition
affecting newborn babies. This condition occurs when the oesophagus (which connects the mouth to
the stomach) does not form properly, with the upper end forming a blind pouch while the lower end
connects to the trachea (windpipe). This is repaired surgically within the first few days of life. There
are two approaches: an open thoracotomy where a long cut is made to the chest wall, or a minimally
invasive thorascocopic procedure (keyhole surgery).
Minimally invasive surgery is preferred as there is a smaller scar and decreased risk of chest wall
abnormalities compared to the open surgery. However, minimally invasive surgical skills are difficult
to learn and training paediatric surgeons have a low exposure to this kind of surgery because this
condition is rare. Therefore, it is difficult for trainee surgeons to learn the skills needed for this
procedure.
To address this problem, a 3D printed model of a newborn baby’s chest has been developed in
Christchurch in collaboration with the Paediatric Surgical and Biomedical Engineering Departments.
This model simulates OA/TOF and is a tool that will allow training paediatric surgeons to practice an
OA/TOF repair. Using this simulator, we wanted to find out whether collection of objective data such
as force and motion tracking could discriminate between groups of different skill levels and therefore
be a good tool to assess the surgical skills needed for this repair.
Aim: The aim was to assess the role of force and motion tracking in skill acquisition in a 3D printed
keyhole surgery simulator and to validate the simulator in its effectiveness in assisting surgical skill
acquisition.
Impact: Assessment and feedback is an important part of learning, however traditional methods of
assessing surgical skill can be time consuming and resource intensive as it requires the presence of
an expert observer. Using an objective and relatively simple tool such as force and motion tracking
could avoid these issues and make the learning process more readily accessible and individualised for
training surgeons.
Method: Trainee interns, registrars and consultants from both paediatric and general surgery were
recruited via email invitations. They were shown a demonstrational video and were asked to do a
single suture to connect the two ends of the oesophagus together. There were two force sensors
connected to either end of the oesophagus to measure how much force they were using to pull the
oesophagus together. Motion tracking sensors were used to track the path length of both the right
and left surgical instruments used. The performance of each participant was video recorded through
the laparoscope used and will be marked later by an expert paediatric surgeon who will be blinded to
the experience level and identity of the participant.
Results: In terms of force applied to the oesophagus, the average maximum force applied during the
simulated repair was lowest with the consultants, who had the greatest experience in laparoscopic
procedures compared to the other groups, and the trainee interns who had the least experience had
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the highest applied maximum force. There was no significant difference in average force between the
groups.
With path length, there appears to be a correlation between path length of the right hand and
experience level, where the consultants had the smallest right path length and the trainee interns had
the highest right path length. It is more difficult to see a clear relationship between experience level
and left or average path length. However, the consultants also had the smallest left path length and
average path length compared to the other groups who had less experience.

Force applied on oesophagus
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Conclusion: These results show that the data on maximum force and right path length that was
collected is able to distinguish between the three different groups of skill and experience level, and
has the potential to be used as a training and assessment tool for the repair of OA/TOF on this
simulator. Further data collection may be required to validate the accuracy of force and motion
tracking as an assessment method and also to investigate the extent and role of how it assists in
achieving competency in this surgical procedure.
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Introduction: Antimicrobial resistance is a major problem in healthcare in New Zealand and
overseas.
A tool to assess antimicrobial prescribing and appropriateness is point prevalence surveys. This is
currently how information in gathered to inform antimicrobial stewardship work to aid in limiting
antimicrobial resistance here in Christchurch. This method is completed by assessing prescriptions of
each patient individually by hand to gather information from prescribing charts, patient notes and
other areas. This makes the process time consuming and resource intensive due to large numbers of
patients that have to be assessed in real time in all areas of the hospital.
Christchurch hospital has been using Medchart, an electronic prescribing system, since 2016, in most
clinical areas. The data being collected from this program has recently become available and is being
referred to here as eMeds data. This data could in theory be used in a similar way to a manual survey
to aid in antimicrobial stewardship work.
Aim: The primary aim of this project is to assess the validity of eMeds data using the latest manual
survey data as a gold standard.
The secondary objective is to develop tools to improve data visualisation using eMeds data to quantify
and describe antimicrobial use in the hospital.
Impact: Currently there is a wealth of prescribing information that potentially could be used to
inform practice. This project is a start point for beginning to utilize local electronically derived data for
antimicrobial stewardship work, and may have flow on effects for other medicine related initiatives.
Method: The validation process for eMeds data was aimed at replicating the information obtained
from the latest manual survey done on 30th November 2017. This was done by obtaining an extract of
eMeds data from the data warehouse of prescriptions on the 29th – 30th of November 2017 to reflect
the manual survey. Obtaining an extract that accurately reflected the manual survey was a process of
multiple requests to decision support (the CDHB group that coordinates with the data warehouse).
These multiple requests were made to ensure that our extract reflected the manual survey. For
example our first request asked for all prescriptions on the 29th – 30th of November 2017, this meant
that the extract was made containing only prescriptions created on these days thereby missing
prescriptions made on dates previous that patients were still receiving. Working with decision support
we were able to align our definitions of active prescriptions so that the extract and manual survey
matched.
Once the correct abstract was obtained, the validation process was completed by manually
comparing common fields in both sets of data these being; NHI, Age, Patient location, Assigned Health
Specialty, Drug Name, Route of Administration, Dose, Dose frequency and Indication. These were
compared to assess whether the information provided from the eMeds data aligned with the
information gathered in the manual survey.
Tableau is a computer program aimed at developing data visualisation tools, such as interactive
graphs, known as dashboards. This was used to pursue the secondary objective. This process was
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done using a six month rather than two day data extract. This extract was imported into Tableau to
begin development and testing of some simple interactive dashboards that clinicians could easily
manipulate . As part of development we met with key stakeholders such as the antimicrobial
stewardship team to get feedback on how to improve early iterations of these tools, and how to
expand the relevant information available in the eMeds data.
Results: The results of this project address the primary aim of validating the eMeds data against the
manual survey.
Of the 356 prescriptions recorded in the manual survey, 325 were present in the final extract of
eMeds data. Once prescriptions that were made on paper charts, and therefore never entered into
Medchart, were excluded, 325 of 326 (99.7%) prescriptions were present.
When comparing the common fields to assess validity, 7 of 9 fields accurately reflected the
information in the manual survey. In these 7 fields there were a small number of errors that were
identified. An example is that 7 prescriptions did not have a health speciality assigned. However, there
were no systemic differences in these fields. For example, the differences in the location field were
always between areas of the hospital covered by the same service, such as SARA and ward 16, which
are both general surgical wards. Two fields had significant discrepancies from the manual survey. The
dose frequency field was correct, however in the eMeds data it was reported in a manner which was
not specific enough to provide the same information as the manual survey. For example, medicines
were listed as regular, instead of the more useful six hourly or eight hourly. The other discrepant field
was indication, which was usually blank in the eMeds derived data.
Conclusion: The results of the validation have shown that the eMeds data is highly accurate and
reliable for the fields that reflect the manual survey data. The reliable fields currently make the eMeds
data useful primarily for observing prescribing patterns within the hospital areas that use Medchart.
This means that it is suitable for use to develop interactive data visualization tools for clinicians to
inform their practice.
The downfalls of the eMeds data in its current state have also been highlighted: these being the dose
frequency and indication fields. The Issue identified with dose frequency reflects how the information
is gathered from Medchart, meaning it’s delivered in a way that is not specific enough to reflect the
manual survey equivalent. The indication field is usually blank in the eMeds derived data, mainly as
this is not a mandatory field in Medchart. Therefore eMeds data is missing a key piece of information
that limits its ability to replace manual surveys as the standard for informing antimicrobial
stewardship. This is because appropriateness, which is derived using indication, is one of the key
factors assessed in manual point prevalence surveys. The eMeds data can currently however be used
in conjunction with current methods to inform the use of manual surveys such that they can be more
targeted or specific. There is currently work ongoing to improve indication reporting within the
hospital which may lead to this information becoming available in the not too distant future
potentially expanding the scope of eMeds data.
There has been some early work completed towards the secondary objective. Tableau was used to
develop some ‘proof of concept’ tools for data visualisation. This process has contributed to
groundwork within the Department of Clinical Pharmacology for future use of Tableau: specifically by
identifying the need for common definitions of data fields to be developed in conjunction with clinical
decision support, and by providing some basic training in Tableau.
Overall going forward the use of this kind of information from electronic systems within hospitals is
going to be an increasing part of everyday practice, not just in the realm of antimicrobial stewardship,
but across hospital departments.
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Introduction: Type 1 diabetes mellitus is an autoimmune disease involving destruction of beta cells in
the pancreas and insulin deficiency. Cases most commonly arise in childhood and the disease effects
males and females equally. Although the causes are still unclear, the rapid rise in incidence suggests
that some environmental triggers of autoimmunity currently play a larger role than genetic factors.
Globally, autoimmune diseases as a collective have also been seen to be rising. The ‘hygiene hypothesis’
suggests that this may be driven by lower infectious disease rates and better hygiene in Western
countries, and this has been supported by animal-model based research and epidemiological studies.
When looking at the global increase in incidence of type 1 diabetes, the ‘accelerator hypothesis’ has
been postulated as a potential contributing factor to the rise of diabetes in younger children, theorising
that higher body mass index is correlated with diagnosis at a younger age. Some studies outside of New
Zealand have supported this hypothesis. In international literature, Canterbury has been placed as
being in the highest 10% of the incidence distribution for the risk of childhood diabetes. It has been
demonstrated prior to this study that incidence in Canterbury from 1970 to 1999 was increasing at
approximately 5% per annum compared with a worldwide estimated rise in incidence from 1990-1999
of 2.8% per year.
Aim: To describe the incidence of type 1 diabetes over the last 50 years in Canterbury, analysing overall
and age-specific incidence along with seasonal and ethnic group incidence changes.
Impact: This study uses one of the longest incidence registers available worldwide. It echoes literature
that observes the increasing incidence of this condition globally. This study allows exploration of these
trends in incidence to make predictions and assess the impact on future clinical requirements for type
1 diabetes.
Method: The study population was all children aged between 0 and 14 years inclusive diagnosed with
type 1 diabetes in Canterbury between 1970 and 2019. 836 diabetes cases were ascertained through
the Diabetes Patient Management System (DPMS) which had previously been merged from the
Canterbury Register of Insulin Treated Persons initiated in 1982. For the time period prior to 1982, cases
were obtained through hospital records and a community-based survey of Canterbury pharmacies
identifying all people being prescribed insulin. From DPMS, cases of type 2 diabetes (n=20), MODY (n=4)
and Cystic Fibrosis Related Diabetes (n=14) were excluded from our initial dataset. The territorial
authority areas included in the study were: Christchurch City, Banks Peninsula, Waimakariri, Hurunui,
and Selwyn districts. Missing information and individual cases were checked through online patient
records on Health Connect South and through an audit of paper patient notes. This allowed diagnoses
to be confirmed and documentation of residential addresses, ethnicity and ketoacidosis status at
diagnosis. The final cohort consited of 736 cases of type 1 diabetes. The incidence (per 100000/year) of
type 1 diabetes was analysed using usually resident population census data generated from Stats NZ
as the denominator. The trends of age, gender, seasonality and ethnicity were analysed assuming
Poisson distribution.
Results: A total of 736 cases of type 1 diabetes were included in the final study analysis from 1970 to
2019; 367 (49.8%) males and 369 (50.2%) females. The overall trends in cases 0-14 over the 50 years,
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after regression of the natural log transformed data, showed an annual increase in incidence of 3.9%
(p <0.0001). The data (figure 1) is characterised by peaks and troughs but clearly shows the increasing
trend. Incidence was lowest in 1970 at 3.17 per 100,000 per year, and highest in 2018 at 36.12 per
100,000 per year. Range of age at diagnosis for the whole cohort over 50 years was 0.77 to 14.99 years.
The mean age at diagnosis was 8.7 years for females and 9.1 years for males with no statistically
significantly change in mean age at diagnosis over the 50 year period. This potentially refutes the
‘accelerator hypothesis’ due to there being no significant shift to a younger age at presentation over
time. There was negligible variation in the diabetes incidence between males and females over the 50
years.
Incidence was further analysed by breakdown of age groups 0-4 years, 5-9 years and 10-14 years (figure
2). The 10-14 year old cases, had the highest incidence overall, with an increase of 3.8% per annum. The
0-4 year old and 5-9 year old cases show a steady mean increase in incidence in the order of 5 cases/100
000/year in the first 20 years, followed by a marked 3 to 4 fold increase after 1990. Cases 0-4 had the
lowest overall increase, 2.9% increase per annum, and cases 5-9 years had an increase of 4.5% per
annum.
Cases for males and females showed a peak of diagnoses in winter (28.7%). The majority of cases (mean
percentage of 88.2%) identified as European and this remained stable over the 50 years, reflective of a
predominantly European population in Canterbury. Cases of Asian and Pasific Islander ethnic groups
emerged after 1990 and 82% of cases identifying as Māori arose in the last 2 decades.

Figure 1. Incidence of type 1 diabetes mellitus per
100,000 age-matched individuals diagnosed 0-14
years of age in Canterbury during 1970-2019

Figure 2. Age-specific mean incidence of type 1
diabetes mellitus per 100,000 age-matched
individuals diagnosed 0-4, 5-9 and 10-14 years
of age in Canterbury during 1970-2019

Conclusion: There has been a significant rise in incidence over 50 years from 1970 to 2019. This study
allows comparisons to be made to similar populations globally, placing current incidence in Canterbury
higher than that of Western Australia and Auckland over the last decade. This study is providing many
insights into this disease’s evolution and how this is increasingly impacting our health system workforce
requirements here in Canterbury. Further analysis will be undertaken to explore the trends in urban
and rural data as well as potential contributing socioeconomic factors to uncover more about the
causes of type 1 diabetes.
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Introduction: Many of those referred for opioid substitution treatment (OST) also have complex
psychiatric presentations with marked psychosocial and socioeconomic disadvantage. OST is a harm
reduction strategy aiming to stabilise drug use in those dependent on opiates. There are very well
established benefits for the individual, whānau and society (e.g. reduced crime, increased work
capacity). Many seeking OST are desperate for help but continue to struggle to with motivation to
change and to stop illicit drug use. Engagement with OST treatment is essential for benefits to occur
and dropping out or being removed from the programme has significant negative consequences. While
recent research has identified a small number of baseline variables associated with poor OST outcomes,
there are a range of initial assessment data and early engagement indicators yet to be explored in an
attempt to develop patient treatment trajectories for those enrolled for the first time in OST in a
publicly-funded outpatient alcohol and drug treatment service.
Aim: To determine whether initial assessment data and early engagement with the service predicts
treatment trajectories in those enrolled for the first time in OST.
Impact: Better understanding of aspects of initial presentation and response to treatment may assist
the Christchurch Opioid Recovery Service (CORS) in identifying those likely to be early responders, as
well as early identification of those at risk of non-response or dropping out. This will allow more
targeting of staff resources to enhance engagement and other relevant aspects of treatment delivery
for those at risk of poorer outcomes.
Method: This is a retrospective cohort study using an audit of routinely collected health data to address
the research question. All patients referred to the Christchurch Opioid Recovery Service (CORS),
Canterbury District Health Board for establishment on Opioid Substitution treatment (OST) from June
2016-October 2018 (a total of 120 referrals) were included in the audit. This allowed examination of
recovery trajectories over the year following admission for OST.
Relevant baseline variables were extracted from digital and, where necessary, hard copy health files.
These included demographics, substance use history and diagnoses, psychiatric diagnoses such as
mood, anxiety, trauma, and other diagnoses, baseline ECG and physical examination findings. A range
of relevant early engagement variables were also extracted, such as missed appointments, missed
doses, and positive urine toxicology (indicating continued use of illicit substances), as well as other
adverse events (e.g. new legal charges, family harm notifications, whether or not the patient remained
on the program, and if not, why).
Two retrospectively rated global measures were rated by CORS clinicians. Ratings were based on clinical
documentation at two time-points: team reviews at admission, and at 12 months (or on last contact
with the service if the patient discontinued treatment for any reason during the 1-year period).
The primary outcome was the Clinical Global Impression-Improvement (CGI-I, rating extent of
improvement from entry to 12 months) on a 7-point Likert scale ranging from 1 (very much improved)
to 7 (very much worse). Our secondary outcome was the Clinical Global Impression-Severity scale (CGIS, rated at entry and at 12 months. This scale rates severity of opioid use disorder and related
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consequences for each patient, relative to others with the same diagnosis. It uses a 7-point Likert scale,
with scores ranging from 1 (normal, not ill) to 7 (among the most extremely ill patients). Inter-rater
reliability checks of a subset of ratings demonstrated good reliability.
We then examined entry data and early engagement variables in relation to the dichotomised 12-month
improvement status variable (improved vs. unchanged), using descriptive statistics and binary logistic
regression modelling.
Results: The sample was initially divided into three outcome status categories based on the CGI-I
improvement rating at 12 months. These were the ‘Improved’ sample (CGI-I scores of 1-2, n=58), 48%),
an ‘Unchanged’ sample (CGI-I scores of 3-5, n=56, 47%) and a ‘Worsened’ sample (CGI-I scores of 6-7,
n=6, 5%) after 12 months. As the ‘Worsened’ sample only consisted of six patients, that subgroup was
excluded from the statistical analyses, with comparisons conducted between the ‘Improved’ and
‘Unchanged’ groups only.
At admission, the sample had an average of 2.8 substance use disorders, including opioids (100%),
alcohol (55%), cannabis (60%), stimulants (40%) and sedatives (28%). At entry, 57% were taking opiates
orally (rather than intravenously). Almost half of the sample had at least one psychiatric comorbid
diagnosis with the most common diagnoses being mood disorders included depression (20%) and
anxiety disorders (18%).
Entry variables predicting unchanged outcome at 12 months included intravenous opioid use at entry,
having a diagnosis of alcohol use disorder, having more substance use diagnoses, having attention
deficit hyperactivity disorder (ADHD) or a psychosis diagnosis. Multiple regression analyses indicated
that ADHD and route of drug administration were the strongest predictors of patient treatment
outcome at 12 months No demographic factors predicted outcome at 12 months.
In terms of early engagement variables, just over half of the whole sample had a positive urine
toxicology screen at 3 months, that is, illicit or non-prescribed psychoactive drugs were detected in their
urine. Positive drug screens occurred more than twice as often in the unchanged group compared to
the improved group at 3 months. Based on exploratory analyses, a composite scale was developed
based on the presence of indicators of poor engagement within the first 3-months: positive drug
screens, missed appointments and missed doses of opioid replacement medication. Low scores on this
composite measure strongly predicted positive outcome at 12 months.
Conclusion: This audit of clinical databases was able to identify a number of baseline factors (ADHD,
alcohol substance use, sum of substance use disorders, psychotic disorders, and route of opioid
administration at entry) that predicted relatively poorer patient outcomes at 12 months. Given the
predictive value of the early engagement composite scale in this study, further prospective research is
warranted to determine the predictive validity and clinical utility of the scale in other clinical samples.
Improved early identification of different treatment trajectories may enable targeting of resources to
those at risk to try to improve outcomes.
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We are most grateful for the support of the CMRF with this studentship. A manuscript reporting the
results is currently being prepared for submission to a peer reviewed journal. In addition Isla Evison
initiated and completed a side study during her studentship. Gender issues are never far below the
surface, if below the surface at all, in broken heart syndrome. At the end of the studentship her side
project on the influence of doctor/patient gender match and mismatch won the prize for the best
clinical research presentation. Many thanks again for your support of this work.

Introduction: Takotsubo syndrome, commonly known as Broken Heart Syndrome, accounts for
approximately 1 in every 20 women presenting with heart attack symptoms. Despite this, the
pathophysiology and best course of treatment remain largely unknown. It is proposed that this
condition may occur as the result of increased activation of the sympathetic nervous system, which is
responsible for the bodies stress response. This theory provides rationale for the use of beta
blockers; medications which help to block this response. Individuals presenting with this condition are
often treated with this class of medication, however its efficacy in this setting is yet to be established.
The use of beta blockers for patients with takotsubo cardiomyopathy has not been studied in a
randomised control trial and recent observational studies failed to show significant benefit with
regard to outcomes such as inpatient mortality and recurrence.
Although some observational studies have been conducted, none have yet examined the effect of
beta blockers directly on the electrocardiogram (ECG) of individuals with takotsubo cardiomyopathy.
This is of clinical relevance as ECG changes are known to occur in this condition; one characteristic
change being prolongation of the Q-T interval. This prolongation occurs after the event, typically
peaking on day three, and is then thought to return to baseline during recovery. A long QT interval
may increase the patient’s risk of arrythmia, a potentially fatal complication. Therefore, there is a need
to establish the effect of beta blockade on the QT prolongation of takotsubo cardiomyopathy in order
to determine the potential harms or benefits of using this medication.
Aim: To determine the effect of beta blockade treatment on QT and QTc interval changes in patients
with stress cardiomyopathy between days one and three of admission.
Impact: By analysing patient ECGs during admission, we can investigate how this medication may be
impacting both the course of recovery and the risk of complications in patients with this condition.
This study will therefore provide important evidence for the efficacy of beta blocker medication in the
setting of takotsubo cardiomyopathy.
Method: We conducted a retrospective case note review using all filed patient notes and online
prescribing charts. Patients were selected from the Christchurch Takotsubo registry, a database which
contains cases from Christchurch Hospital between 2006 to 2019. All patients in this registry meet a
modified form of the Mayo criteria for takotsubo cardiomyopathy.
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Using online and paper notes, QTc, QT and heart rate measurements were recorded from patient
ECGs on day one of admission and day three of admission. For each patient, administration of beta
blocker and QT prolonging medications during admission were recorded. The patients were then
categorized into one of three groups based on their beta-blocker treatment status. Those in the “not
commenced” group were patients who were not on beta-blockers on either day one or day three of
admission, those in the “commenced” group where not initially on the medication but were started
after day one ECG but before the day three ECG and the “continued” group were patients who were
receiving beta-blocker treatment on both day one and day three. The changes in QT, QTc and HR in
each study group were then measured and compared.
In order to determine if there were any differences in QT, QTc and heart rate between our three study
groups, we used a one-way ANOVA test. Post-hoc pairwise tests were then carried out to determine
our P-values. These p-values were then compared against 0.0167 after Bonferroni correction to
determine significance.
Results: Overall, we had data from 94 inpatients. The two male study participants were excluded
from the analysis, resulting in a study population of 92 women. 11 patients were on beta blocker
medication prior to their day 1 ECG (continued group), of the remaining patients 51 were commenced
before day 3 (commenced group). The most commonly prescribed beta blocker during admission was
metoprolol, with the most common dose being 47.5mg. 34 Patients were not on any beta-blocker
medication during the study period (not commenced group).
We found there to be no significant difference in the QT or QTc interval changes between the three
study groups. All three groups were shown to have statistically significant increases in QT and QTc
intervals between day on and day three: a pattern typical of takotsubo cardiomyopathy. However, the
quantity of this prolongation did not differ between those who did not commence, did commence or
continued with beta blocker treatment.
With regards to the effect of beta blockers on heart rate, an average reduction in heart rate of 8.7
beats per minute was seen in patients in the commenced group. There was a statistically significant
difference in the change in heart rate between this group and the continued group (p =0.0065). Beta
blockers are known to reduce heart rate. Therefore this was an expected finding and provides
reassurance about the quality of our data set.
Conclusion: Beta blockers are a commonly used medication for the treatment of takotsubo
cardiomyopathy, yet their effects in this condition are largely unknown. In our study, no observed
difference in QT interval changes between study groups provides evidence for the safety of the use of
beta blockers in the context of takotsubo cardiomyopathy. These results provide reassurance that
treatment with this medication should not cause harm to takotsubo patients by increasing the risk of
arrhythmia. However, beta-blocker treatment for this condition still remains of unproven benefit. In
order to determine benefit, a randomised control trial needs to be conducted. The results of our
study provide observational evidence for the safety of such a trial.
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Introduction: Pulmonary rehabilitation uses exercise, education and behavioural change to improve
quality of life and breathlessness in patients with chronic lung conditions. The Canterbury pulmonary
rehabilitation programme is known as the Better Breathing programme and is provided by the
Canterbury Clinical Network. It is an 8-week, 16 session programme that combines group exercise
training and education.
While the programme is very effective for those who attend only a small proportion of patients who
are referred attend the programme, and few Maori and Pasifika patients attend. Also if referral
numbers increase, the programme will not have enough space at the venues, or staff time to increase
attendance numbers if the Better Breathing course remains in the current format. The main reasons
people do not come to the Better Breathing programme are other time commitments such as work,
the timing of the sessions and transport. As well as a not understanding of what the programme is
and not knowing how it can benefit them.
New programme designs are needed to engage a more diverse group or participants and those
unable to complete the full Better Breathing programme. One solution that was trialled in 2019 was a
Taster Session: a two-hour pulmonary rehabilitation session which was a co-design project between
the Canterbury Clinical Network Community Respiratory team and two previous Better Breathing
programme participants.
The Taster Session was designed as a single health contact session to improve patient outcomes as
well promote the Better Breathing programme and community exercise groups. Having it as a single
session starting at 4:30pm was done to attract people who work during the day and those who are
unable to commit to an eight-week programme. Patients who had been referred to the Better
Breathing programme in 2019 who either did not attend or did not complete the programme were
invited to the Taster Session. There were 148 people who were sent a letter inviting them to a Taster
Session and 30 people attended. The purpose of this project was to evaluate the Taster Sessions.
Aim: Assess the Taster Sessions ability to:
•
•
•

Improve Better Breathing programme understanding
Improve attendance at community exercise groups
Improve patients’ symptoms, health-related quality of life and patient knowledge

It also aimed to explore patient, staff, and volunteer perceptions of the Taster Sessions. The study was
unable to assess attendance to the Better Breathing programme as no programmes were running
during the time course of this project.
Impact: This project will evaluate provide data that will influence programme planning in 2020.
Method: This was a two-part study with an audit of existing participant data and a telephone
interview of all Taster Session attendees.
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The audit assessed demographic data and assessment data which includes a fitness test (1-minute sitto-stand test), a test of symptoms (COPD assessment test) and a test of health-related quality of life
score (EQ5D score and visual analogue score). The demographic data and assessment from those
who attended the Taster Session was compared to those who were invited to the Taster Session and
those who attended the full Better Breathing programme in 2018.
Participant satisfaction was measured in a survey was given out at the session. Staff who attended the
Taster Session(s) and a volunteer who helped with the sessions were asked for their feedback over
email. Staff, volunteer and participant feedback was analysed by grouping feedback into themes and
summarising the main themes.
The telephone interview was done six to eight weeks after they had attended the Taster Session. In
the telephone questionnaire the symptom measure (CAT score) and health related quality of life
questionnaires (EQ5D score and visual analogue score) were repeated and compared to the data
gathered at the Taster Session. The Lung Information Needs Questionnaire (LINQ) was also asked
which measures patients’ knowledge about their lung condition. Participants were asked if the Taster
Session helped them understand what the Better Breathing programme is and if they had attended
any community exercise groups since attending the Taster Session.
Results:
•
•

•

•
•

•
•

Of the 30 participants, 29 (96.7%) participants were able to be contacted and interviewed.
The Taster Session did not attract a more diverse group of participants. The age and gender
distribution were similar: 0 (0%) of the Taster Session were Māori participants compared to
7% of the full Better Breathing programme completers in 2018.
The participant satisfaction survey results showed that Taster Session met participant
expectations: 23 (82%) of participants agreed that the Taster Session helped them understand
their lung condition.
7 (24%) of participants attended a community exercise group following the Taster Session.
There was no change in patient symptoms or health related quality of life after the taster
session as there was no statistically significant change in CAT score, EQ5D score of visual
analogue score.
Following the Taster Session participants still had unmet health information needs unmet as
the mean LINQ score was 8.3, an acceptable result is 6 or lower.
Staff and volunteer feedback indicated a need to more clearly define the aims of the Taster
Session.

Conclusion: The Taster Session met participant expectations but was not able to attract a more
diverse group of participants, meet all the health information needs of the participants, change
symptoms or health related quality of life. We identified that the main benefits of the Taster Session
are to increase health contact, provide options for those unable to attend a full Better Breathing
programme and promote the Better Breathing programme and community exercise groups. It is
therefore a matter of defining the aims of session to determine the future of the Taster Sessions. Our
data suggests that a Taster Session will not be able to replace a programme, but might play a support
role for the full programme. These results will influence future programme planning.
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Introduction: Over the last few years vaping has become popular in New Zealand as a method to quit
smoking. Vaping is playing a role in reaching a Smokefree Aotearoa 2025. Vaping is a useful aid in
smoking cessation. However, vapers are still exposed to carcinogenic and toxic substances even if it is
less harmful than smoking. From the Canterbury wellbeing index it showed that in Canterbury in
2014-17 15.2% of total people aged 15 and over in Canterbury, 39.4% of Māori, 36.5% of Pacific
people and 7.7% of Asians were regular smokers. Te Hā - Waitaha was designed to be pro-equity and
prioritises recruitment of Māori, Pacific and pregnant woman into the programme.
Aim: Analyse Te Hā - Waitaha data 2017-2019 and provide a report on the smoking cessation
products used by different Canterbury populations and how it has changed over the course of two
years. A particular focus will be the role of vaping in smoking cessation.
Method: The research methods included: a) brief literature review with a focus on vaping, ecigarettes, smoking, nicotine; b) connecting with the Te Hā - Waitaha c) extracting, interpreting and
presenting data; d) drafting a research report.
The Te Hā - Waitaha team collected the data as part of their clinical service to assist clients to quit
smoking and these were analysed anonymised. A total of 4442 records were initially in the data set.
Nine quarters from 2016/17 to 2019/20 were included in the analysis. Data was cleaned and only
complete data sets were included. The following variables were recorded: client ID, referral, enrolled
in Te Hā - Waitaha, gender, age, ethnicity, medicines used, other product, set quit date, smoking,
financial year and quarter. Pivot tables were used to manipulate data. “Other ethnicities” were
excluded in the data (25 participants) to focus on the main New Zealand populations.
Results: The initial dataset included 4442 clients. About 75%, 3300 client entries, were excluded
mainly because of incomplete data. The final dataset was 1142 clients who identified their ethnicity
as; NZ European (742), Māori (313), from a Pacific nation (37), and from an Asian nation (25). 30% of
the clients of Te Hā - Waitaha are Māori. That is a success for Te Ha Waitaha because 9% of
Canterbury’s population is Māori, although 14% report being current smokers. Māori are overrepresented as smokers and over-represented in the Te Hā – Waitaha programme.
The cohort excluded was similar to the study cohort presented. A total of 3183 clients were excluded
because of unknown or ‘blank’ incomplete datasets in products used. Of these clients, 61.6% (1959)
identified as NZ European, 31.2 % (992) Māori, 4.7% (150) from a Pacific nation and 2.6% (82) from an
Asian nation. A further 149 were excluded due to ‘blank’ or unknown data for medicines used. Of
these clients, 68% (108) identified as NZ European, 25% (40) Māori, 7% (11) from a Pacific nation. The
medicines used by the 3078 clients that were rejected due to unknown product use was bubpropion
0.8%(24), nortriptyline 0.2% (5), NRT – combination 57.8% (1839), NRT – single product 24.2% (769),
varenicline 7.4% (235), other 0.1% (3), none 6.4%(5), blank 3% (95), unknown 0.3% (10).
When looking at medicines prescribed and ethnicities recorded it was noted that 4.5% of Māori
compared to 9.4% of NZ Europeans within the cohort received varenicline. Therefore, Māori were
less likely to be offered varenicline than NZ Europeans (Figure 1).
Māori were also less likely to receive medications to assist their smoking cessation (10.5% of 313)
than other ethnicities; those identifying within the Pacific cohort were more likely to be able to access
NRT combination to assist smoking cessation (64.9% of 37) than other ethnicities. NZ Europeans were
SUMMER STUDENTSHIP PROGRAMME 2019-2020 | UNIVERSITY OF OTAGO, CHRISTCHURCH
31

less likely to use NRT combination with just over 43.4% (322 out of 742) but more likely to have access
to Varenicline medication (2.7% of 786) than other ethnicities (Figure 1).

Figure 2 presents the available smoking cessation products e.g. vaping, by ethnicity. The most
common product used by all groups were e-cigarettes containing nicotine. Māori were more likely to
use nicotine sprays (25% of 313). Across all ethnic groups, there were age variations in the use of
nicotine vaping: for the largest age cohort of Māori and Pacific it was 19-29 years old, for the Asian
cohort it was both 30 to 39 years old and 40 to 49 years old, whereas for NZ Europeans the largest
cohort was 50 to 59 years old (Figure 3).
Over the last two years the use of inhalators, nicotine and non-nicotine e-cigarettes has increased
across all ethnicities. This trend is particularly prominent in the last quarter (Figure 4). Figure 6
showed that of the ethnicities using vapes containing nicotine, Māori and NZ European were the
largest groups. We must also take into account that 30% of clients accessing Te Hā – Waitaha
programme are Māori.

Figure 5 illustrates the use of nicotine vaping in the 19 – 29 age group. Overall, 33% of the Māori
cohort and 37% of the Pacific cohort, vape. Māori and Pacific people in this age group use more
nicotine containing e-cigarettes then other ethnic groups in this age group.
Conclusion: Almost 5000 records of clients who engaged Te Hā - Waitaha for smoking cessation
were available. Te Ha Waitaha has been successful in engaging Māori and Pacific people to reduce
smoking. Māori were less likely to receive varenicline to assist their smoking cessation. Māori are
younger and have increasing vaping use. Further research in this area may choose to include the 149
clients who were excluded due to blank or unknown data for medicines used to reduce any potential
bias in the data set.
Figure 1. Medicines used by ethnicity (2017-19)

Figure 2. Products used by ethnicity (2017-2019)
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Introduction: Acute Myeloid Leukaemia (AML) is a form of leukaemia in which the myeloid stem cells
malfunction. Around 10 children, 0-14 years, and 10 adolescent and young adults (AYA), 15-29 years
are diagnosed with AML in New Zealand each year. Five-year survival rates in New Zealand for these
patients is approximately 70%.
A recent report on ‘Equity in New Zealand health care’ suggested that survival outcomes for Māori
children with AML were poorer than the survival for non-Māori non-Pacific Peoples and that Māori
had a higher than expected incidence rate of AML. These differences were not statistically significant,
but they did warrant further investigation. A previous study conducted in New Zealand identified
ethnic differences in the prevalence of certain cytogenetic profiles in paediatric patients with Acute
Lymphoblastic Leukaemia, however there was no impact on survival outcomes. Therefore, a focus of
this study was patient cytogenetics, which is the study of chromosomes and their abnormalities.
Aim: Our descriptive study aimed to use a combined child and AYA cohort to explore both biological
and non-biological factors that could contribute to any potential ethnic differences in AML incidence
and survival. The focus on cytogenetics was to identify any ethnic differences that could contribute to
survival outcomes.
Impact: This study has added to our understanding of AML by providing up to date information on
the role of biological and non-biological factors, in regards to survival for young patients with AML. In
particular, this study has identified the significance of patient cytogenetics, which will help to direct
areas for future research and allow us to compare treatment outcomes in New Zealand to
international benchmarks.
Method: Basic demographic and diagnosis information was obtained from the New Zealand Cancer
Registry and the New Zealand’s Children’s Cancer Registry for all AYA and children diagnosed with
AML between 2005 and 2018. A comprehensive review of patient medical records was then
undertaken for all those treated in a paediatric centre. The data collected included information
regarding treatment protocol, treatment complications, relapse, cause of death, and individual
cytogenetics. The two data sets were then collated and a limited analysis of overall incidence and
survival was conducted for the entire cohort, with a specific focus on exploring ethnic differences.
Results: The cohort consisted of 122 paediatric patients and 152 AYA patients, of whom 25% were
Māori, 14% were Pacific and 60% were classified as ‘All Other’ ethnicities. This study found no
statistically significant differences in survival, by prioritized ethnicity, at any stage post diagnosis for
the 0-29 year old cohort. However, there does appear to be some variation in survival according to
ethnicity. 3-year survival was 69% for Māori, and 60% for Pacific Peoples in comparison to 78% for
those of ‘All Other’ ethnicities. Other findings include that for the paediatric cohort there was no
statistically significant difference by ethnicity in regards to relapse rate, central nervous system
involvement at diagnosis or risk group allocation.
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One of the study aims was to identify whether there were ethnic differences in the incidence and
survival of paediatric patients based on their cytogenetic abnormalities. Our study identified that
Māori & Pacific Peoples accounted for 42% of paediatric AML cases, yet 75% of all complex
cytogenetics were identified in these two groups. The definition of complex cytogenetics was based
on current literature. Compared to the ‘All Other’ ethnic group, Māori and Pacific People were
significantly more likely to have AML with complex cytogenetics at diagnosis with a Fisher exact test
p=<0.05. In addition, compared to those of other ethnicities, Māori and Pacific paediatric patients with
complex cytogenetics appeared to have much poorer survival, with only 2 out of 12 of these children
surviving three years. When patients with complex cytogenetics were excluded from the survival
analysis, the paediatric survival rates for the three ethnic groups were similar. The 3-year survival for
Māori was 80%, Pacific Peoples was 89% and survival for those ‘All Other’ ethnicities was 85%. Our
preliminary analysis found that of the six patients who died from treatment related effects, three
were children of Maori or Pacific ethnicity who had complex cytogenetics.
Conclusion: Although this study did not find a statistically significant difference in AML survival by
ethnicity, such differences are difficult to detect due to the small number of cases of AML diagnosed
even over this extended time period. Nevertheless, the variation in survival observed warrants further
attention, particularly in light of the finding that Māori and Pacific children are significantly more likely
to have complex cytogenetics. According to the current paediatric AML study protocol used in both of
the national centres for childhood cancer treatment, the presence of complex cytogenetics does not
place patients in the high-risk category for treatment. This is in contrast to the current adult protocol
for AML where it does influence treatment group allocation. Preliminary results from this study
indicate that the presence of complex cytogenetics could be an important prognostic factor for
paediatric patients, particularly for Māori and Pacific patients. As we did not have access to
cytogenetic data for the AYA cohort we were unable to identify if there were also ethnic variations in
the frequency of complex cytogenetics for AYA with AML and, if so, whether this contributes to
variation in survival. However, our findings from the paediatric cohort indicate that this is an
important area for future research.
This study adds to our understanding of AML and the significance of patient cytogenetics. Our
increase in knowledge will allow for optimisation of treatment for patients, and therefore
improvement in clinical practice as we aim to achieve the vision of the New Zealand Cancer Action
plan of achieving equity in cancer outcomes by 2030.
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Introduction: Clinical academics are doctors who also carry out research and other scholarly activities.
Their contribution to the practice of medicine is crucial as they bridge the gap between scientific work
and clinical practice.
Unfortunately, international studies suggest that the number of clinical academics have been declining
over the past two decades. To reverse this trend, medical schools have introduced several research
training programmes at the undergraduate and postgraduate levels. One such initiative in New Zealand
is the intercalated MB ChB-BMedSc (Hons) programme at the University of Otago. Enrolled students
interrupt their medical training to undertake a one-year full-time supervised research project
culminating in a thesis.
Studies have demonstrated that undertaking undergraduate research is associated with improved
postgraduate scholarly productivity. However, long-term outcomes from the intercalated BMedSc
(Hons) programme have not been explored.

Aim: To assess the impact of completing a BMedSc(Hons) degree on academic success through
examining the number of post-graduation publications, attainment of higher academic degrees, and
appointment to faculty positions.

Impact: This study will provide evidence pertaining to the effectiveness of BMedSc(Hons) on the
development of the clinical academic workforce in New Zealand. These results will have implications
for New Zealand medical schools and funders of BMedSc(Hons) specifically and undergraduate
research training programmes in general.

Method: We used a matched-cohort design (with cases and controls) in order to assess the long-term
impact of completing a BMedSc(Hons) degree on future academic success. Data were collected in
December 2019.
Information (title, date, and student name, and gender) related to completed BMedSc(Hons) theses
between 1995 and 2008 were retrieved from the electronic Otago University Research Archive
(https://ourarchive.otago.ac.nz/). The reason for choosing this time period for data collection was to
allow sufficient time between graduation and completion of vocational (specialist) training. Medical
school graduation date for each case (i.e. BMedSc(Hons) students) was determined using the University
of Otago graduate database (https://www.otago.ac.nz/study/otago079982.html). We then identified
controls from the same graduate database matched for gender and graduation year in 1:1 ratio using
a random number generator on Microsoft Excel.
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Postgraduation publications for both cohorts were determined via standardised searches of the
PubMed database using the last name and first initials with other identifiers such as country affiliation
‘New Zealand’. Information related to completion of higher degrees and attainment of faculty/academic
positions, were collected from Google searches, New Zealand graduate qualification databases, and
publicly available local (New Zealand) and International (Australia, United Kingdom, Europe, North
America) registers of doctors.

Results: We identified a total of 99 medical students who successfully completed the intercalated
BMedSc(Hons) degree over the study period (1995-2008). Outcome data for five BMedSc(Hons)
students (3 females and 2 males) were substantially missing or incomplete, and thus were excluded
from the analysis. Of the remaining 94 graduates, 55 (58.5%) were male and 36 (38.3%) BMedSc(Hons)
projects were published. Median follow-up from graduation was 14.4 years (range, 8-22).
Over two-thirds of BMedSc(Hons) graduates (n = 73, 77.7%) had published at least one PubMed-indexed
publication post-graduation compared to just over one third for controls (n=35, 37.2%) with an odds
ratio [OR] 7.3, 95% confidence interval [CI] 3.13–17.21, p < 0.001. BMedSc (Hons) graduates also
produced a higher number of publications post-graduation compared to controls (n = 577, median 2,
mean 6.14, range 0–75 vs. n = 140, median 0, mean 1.49, range 0–14, p < 0.001).
BMedSc (Hons) graduates were significantly more likely to obtain any higher academic degree following
gradation compared to the controls (18.1% (n = 17) vs. 6.4% (n = 6), OR 3.2, 95% CI 1.17–8.74, p = 0.023),
including PhD degree (13.8% vs. 1.1%, OR 13, 95% CI 1.70–99.38, p = 0.013). Of the cases, 13.8% (n = 13)
had completed a PhD or equivalent (MD research degree), 6.4% (n = 6) had completed a Master’s
degree. Of the controls, only 1 (1.1%) had completed a PhD or equivalent and 4 (4.3%) had a Master’s
degree.
BMedSc (Hons) graduates were not more likely to attain faculty positions post-graduation compared to
controls (17% vs. 11.7%, OR 1.56, 95% CI 0.67–3.59, p = 0.301). There were 16 faculty positions attained
by BMedSc(Hons) graduates: 1 associate professor, 9 honorary/senior lecturers, and 6 research fellows
or junior academic staff. Of the 11 faculty roles held by controls, 6 were honorary/senior lecturers, 5
were research fellow/junior academic staff but none held a professorial position.

Conclusion: Findings from our study indicate that completing the intercalated BMedSc(Hons) degree is
associated with increased research productivity postgraduation and increased completion of higher
academic degrees including PhD or its equivalent. Intercalating was not associated with attainment of
faculty position although more BMedSc (Hons) graduates held higher level academic ranks compared
to controls. Our findings confirm the important role that intercalated degrees play in stimulating the
next generation of clinical academics.
Findings from this study will be communicated to the Otago Medical School, Faculty, and Medical
students. The study will be presented at local/international medical education meetings, and a
manuscript will be published in a peer-reviewed journal.

SUMMER STUDENTSHIP PROGRAMME 2019-2020 | UNIVERSITY OF OTAGO, CHRISTCHURCH
36

LABORATORY

Oxidative Stress in Metastatic Melanoma cells
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Introduction: Melanoma is a type of skin cancer that originates from melanocytes. Under normal
conditions these cells reside in the lower levels of the skin, where they protect against UV radiation by
producing melanin. When melanocytes divide and grow uncontrollably this can lead to tumour
formation, and metastasis when they spread to other areas of the body. Despite improvements in
screening and targeted inhibitors, new treatment options are urgently needed.
Cancer cells experience high levels of oxidative stress, which is an imbalance between the levels of
oxidants and antioxidants, and the resulting oxidative damage that follows. It is thought that
melanoma cells must have good antioxidant defences to cope with the oxidative stress that they
encounter. In a pilot study by the national cancer institute, it was found that melanoma cells express
high levels of the antioxidant peroxiredoxin, which removes the oxidising agent hydrogen peroxide.
This occurs when two peroxiredoxin monomers form a dimer, as they use hydrogen peroxide to form
interlinking disulfide bridges. Peroxiredoxin is also involved in cell signalling, and may upregulate
other antioxidant defences to protect the cell.

Monomer

Dimer

H2O2

HO
2

Aim: The aim of this project was to investigate whether peroxiredoxin expression and oxidation
contribute to hydrogen peroxide resistance in melanoma cells. Our hypothesis is that cell lines that
express more peroxiredoxin will cope with hydrogen peroxide better than cells with low
peroxiredoxin expression and oxidation.
Impact: Given that melanoma cells experience higher levels of oxidative stress, targeting their
antioxidant defences may be a useful therapeutic target in treatment. With impaired antioxidant
defences, melanoma cells will be left vulnerable to the oxidative stress they can normally cope with.
Method: A panel of metastatic melanoma cell lines were routinely cultured at 5% oxygen. Once 70%
confluency was reached, the media was exchanged and replaced with fresh media containing
increasing concentrations of hydrogen peroxide (0, 50, 100, 250, 500, and 1000 µM). Cell viability was
measured 18-20 h later using Fluorescence-activated cell sorting (FACS) with a propidium iodide (PI)
stain. Cell viability was compared to previous peroxiredoxin expression and oxidation data for the
melanoma cell lines examined.
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Results: NZM12 had the best survival out of the four cell lines tested, particularly at the lower
concentrations of hydrogen peroxide added. At 100 µM peroxide, NZM12 had no net increase in cell
death, followed by NZM40 which had a 2.3 % increase, then NZM15 with a 12.3 % increase, and finally
NZM9 with a 21.8 % net increase in cell death.

When comparing to previously obtained expression and oxidation data, NZM12 had the highest
peroxiredoxin 2 expression (8.1 ng/µg total protein) out of all the cell lines, and the highest oxidation
of peroxiredoxin 2 (97%). NZM40, which had the second lowest net increase in cell death at 100 µM,
also had the second highest level of peroxiredoxin 2 oxidation (74%). Peroxiredoxin 1 was highly
oxidised in all the melanoma cells that express it, whereas peroxiredoxin 2 oxidation was more
variable.

Peroxiredoxin 2 Oxidation:

Prx1
Prx2

NZM6

92%
-

NZM9

71%
45%

NZM11

92%
-

NZM22

74%
44%

NZM40

74%
74%

NZM12

-

97%

NZM15

84%
-

NZM42

83%
40%

HEMnLP

95%
50%

Conclusion: Peroxiredoxin 2 expression and oxidation appear to be important for hydrogen peroxide
resistance in melanoma cells. Melanoma cell lines with increased peroxiredoxin 2 oxidation tended to
have better survival against hydrogen peroxide than those cell lines with low oxidation. Peroxiredoxin
2 may be more sensitive to oxidative stress than peroxiredoxin 1 as its oxidation state varies across
the melanoma cell lines. Further repeats are needed for all the melanoma and melanocyte cell lines. If
peroxiredoxin 2 contributes to hydrogen peroxide resistance, then it may be a useful therapeutic
target to treat metastatic melanoma.
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Introduction:
Nurse Maude provides services to more than 400,000 people each year, delivering over a million
hours of district and specialist nursing, home support services, hospice and community palliative care
and allied support. Nurse Maude’s district nursing services deliver to more than 1,200 clients and
almost 200,000 face to face visits per annum.
Nurse Maude changed from its existing Client Management System (CMS) to a new Client Relationship
Management (CRM) system in 2018. A CRM is good for managing the full progression of the client
interaction and is useful when multiple staff are involved with client’s care. The system contains both
staff and client information including the types of services being provided and scheduling of these
throughout the client’s care. For this project the task time in the CRM database being analysed is
measured from arrival at the client’s home to when the nurse leaves the home following completion
of the task(s).
This project provided an opportunity to explore the potential of the new CRM system to establish any
difference between the scheduled and actual times to assist with schedule planning.
Aim:
1.

2.
3.

To measure whether Nurse Maude’s current templates for allocating scheduled task times for
district nursing matched the actual time taken as recorded in the CRM by the nurses as each
visit is completed.
To identify whether the new CRM was being used to its full potential in recording time taken
for tasks.
To identify variables that could impact on the variance between actual time taken and
scheduled time.

Impact:
Identifying this information will inform Nurse Maude about additional factors that impact on the
accuracy of their service scheduling.
Method:
Descriptive retrospective quantitative data analysis was performed using MS-Excel. Analysis of 4
months data for the Nurse Maude’s District Nursing Services was performed using MS-Excel. The data
included 73 different tasks and over 75,783 client visits. The top 10 most frequently performed tasks
were identified and then for each, the variance between actual time and scheduled time was
measured. Further analysis was carried out to identify any variance of time to perform the tasks that
could be attributed to variables including patient age and employee qualification level/experience.
Comparison was done between the 10 employees completing the tasks in the shortest time from the
planned time and the 10 employees completing the tasks in the longest time from the planned time.
Results:
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The top 10 most performed tasks identified, constituted 76% of all tasks performed. The most
commonly performed (32% of all tasks) was non-complex wound care. The average variance between
the actual time and planned time ranged between 15 minutes to 5 minutes for the top 10 most
performed tasks. The nurses were consistently taking less time than the planned time to perform the
tasks. Very few nurses took more time than planned time to perform the tasks.
Out of the top 10 most frequently performed tasks, Wound Care – Non- Complex, Wound Care –
Complex, Client/Family Support, Compression therapy and IV Prefilled tasks had greater time variance
than other tasks performed in all age bands. Patient age, employee role and employee qualification
level/experience were also examined to further explore the potential reasons for time variance.
When analysed by all three variables, only patient age appears to significantly affect the variance.
Interestingly however, specific tasks consistently appear to have some variance when analysed by all
three of these variables.
Conclusion:
•

•
•

Analysis of Customer Relationship Management (CRM) system data adds to Nurse Maude’s
understanding of factors affecting the time required to complete tasks undertaken in the
home.
Because the scheduled time varies for individual patients, analysis of Customer Relationship
Management (CRM) data can be used to develop more accurate task scheduling.
Variance in actual time could be explored more using patient casemix data, nurse’s
qualification and experience data.
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Introduction: The world is becoming a more interconnected place. Increasing travel and emigration
means that cultures are constantly mixing throughout the world. Newly graduating doctors need to
have the appropriate skills, knowledge and attitudes to be able to effectively practice in any country,
culture or healthcare system they work in.
Aim: The aim of this project was to plan, conduct and evaluate a global health classroom (GHCR)
between medical students at University of Otago, Christchurch (UOC) and students at School of
Medicine Tecnologico De Monterrey, Mexico (ITESM).
Impact: The GHCR model has been developed collaboratively between UOC and partnered overseas
medical schools. This pilot collaboration with ITESM has multiple potential benefits, including a new
on-going partnership as well as new innovations for the GHCR learning model.
Method: There are three major components to this project: (1) planning the GHCR, (2) running the
GHCR videoconference and (3) evaluating the GHCR.
1. Planning: In the weeks before the GHCR, we had to create a schedule for the session, recruit
participants, obtain consent, create surveys for the participants and write a case history from a
patient seen on the paediatric ward.
2. Running the session: The GHCR was run via ZoomTM videoconferencing software and consisted of
four main parts: Introduction, case presentations, breakout group discussions and the final group
discussions. The breakout groups which utilised the “Breakout Rooms” feature on ZoomTM was an
innovation suggested by our collaborators at ITESM. This ZoomTM feature enables a videoconference
to be split into two separate calls, each with its own audio and video, allowing for small-group
interaction. The two small groups were in separate rooms but were both given the same set of
guiding questions to prompt discussion between students. One group was teacher-led while the other
was student-led. Following the breakout group discussions, students reconvened for a whole group
discussion, followed by a final offline debrief. The whole session ran for approximately 90 minutes.

What was your experience of the session?
UOC students

ITESM students

0% 0%

0% 0%

0% 0%

Thoroughly
disliked

Disliked

Neutral

If given the choice how likely are you to participate in
another GHCR session in the future?

75%80%

UOC students

ITESM students

25%20%
Enjoyed

Figure 2 – Student experience during the GHCR

Thoroughly
enjoyed

0% 0%

0% 0%

0% 0%

Very unlikely

Unlikely

Neutral

16%10%
Somewhat Very likely
likely

Figure 3 – Future participation in GHCR sessions

3. Evaluation: The post-GHCR survey was designed to evaluate student experience and knowledge
gained during the session. We used QualtricsTM software, which allowed participants to respond from
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84%90%

either a smartphone or computer. Our survey included Likert-Scale and open-ended questions to
gather quantitative and qualitative data respectively.
Results: We evaluated the students’ experience and self-reported knowledge gained during the
session as these are key components to a successful classroom. We also looked for evidence of
changes in viewpoints and attitudes.
Students’ Experience: As illustrated by Figures 1 and 2, this session was thoroughly enjoyable for the
vast majority of participants. No student had a negative or even neutral experience. Even more
encouraging is that the majority of participants expressed strong interest for similar future sessions.
By analysing the qualitative data we were able to determine which aspects of the session were most
appreciated by the participants. 12 of the 22 participants (55%) stated that the interaction with their
international peers was the most enjoyable aspect, while 8 participants (36%) stated that they most
enjoyed learning about a different health care system.
One of our final questions in the survey was “Would you like more global health learning in your
curriculum?” 21/22 of participants (95%) responded “Yes”. The final student responded “No
preference”. Although this is a small sample size, it is clear to see that almost all participants from
both countries want more global health teaching.
Knowledge gained: During this session, participants reported gaining new knowledge regarding a
number of topics. We asked the participants to rate how their overall global health knowledge had
changed following the session, on a scale from “Greatly Decreased” to “Greatly Increased”. Overall,
21/22 (95.4%) of participants stated that their knowledge of global health had increased to some
degree following the session, with knowledge greatly increasing in 17% of UOC students and 20% of
ITESM students. The areas in which reported knowledge most increased were determinants of health
and barriers to healthcare, with 86% of all participants learning something regarding determinants of
health and 95% of all participants learning something about barriers to healthcare. Regarding “The
Impact of Culture on Health”, 72% of participants reported learning something new relating to this
topic, which was lower than we expected. By contrast all 22 participants had their level of interest in
the culture of the other country increase, with interest levels greatly increasing in 68% of participants.
We also asked students a free-text question about what global health topics they would like to learn
more about, with 27% of participants stating that they were interested in learning more about the
culture of the other country.
Viewpoint changes: When asked if the GHCR session had changed their viewpoint on medicine in
their own country, 20/22 (91%) of participants reported that their views had changed to some degree,
with 35% of these participants reporting a great change in their viewpoints. The second part of this
question asked students to elaborate on what/how their views had changed. 67% of the responses
from UOC students included remarks about a renewed or increased sense of appreciation for the NZ
healthcare system, as illustrated by the following quote: “In NZ we have such a great system that we
have taken for granted and think is the norm.”
Conclusion: This pilot GHCR study between New Zealand and Mexican medical students has shown
very promising results. Participants had a positive learning experience, stating that they enjoyed the
collaborative learning approach. Students also reported acquiring new knowledge in various global
health topics. Importantly, students in both countries reported equally positive experiences,
suggesting that this GHCR model provided a truly collaborative and reciprocal relationship between
UOC and ITESM. We believe a key factor to the success of this GHCR pilot was the division of the
whole group into smaller breakout groups. This encouraged discussion between students as they
were more likely to talk when speaking to a small group, as opposed to a large audience. The direct
interaction between students from two different countries allowed for the exchange of ideas,
thoughts, cultures and opinions; a dynamic which would be nearly impossible to replicate in a
traditional lecture theatre.
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Introduction: Tuberculosis (TB) is a lung disease caused by the bacterium Mycobacterium tuberculosis.
While it mainly infects the lungs it can also infect other organs. It is the leading cause of death due to
infectious disease world-wide and has infected 1.8 billion people around the globe. TB can remain
dormant (inactive) in a patient for years after initial exposure.
Christchurch Hospital treats approximately 50 patients for TB every year. Effective treatment for TB is
important as it can spread to close contacts such as family members. As such, TB treatment is relatively
resource intense involving a dedicated nurse and, in many cases, directly observed therapy, where
patients are watched as they swallow each dose. The World Health Organization recommends a
standard six-month treatment regimen of combination anti-TB medication. However, the duration of
treatment is usually modified by the site and extent of the disease with courses of up to 18 months.
Due to the resource intensity required for TB treatment, extension of treatment beyond the original
intention carries substantial additional social and monetary costs for the patient and the health system.
However, the frequency with which treatment is extended in New Zealand and the major reasons for
extending treatment duration are unknown.
Aim: The four main aims for this project were:
1. To determine to describe the baseline characteristics and treatment plans of patients treated
for TB at Christchurch Hospital.
2. To determine the proportion of patients receiving treatment longer than their original
treatment plans.
3. To describe the reasons for prolonged treatment duration.
4. To describe adverse effects from anti-TB treatment.
Impact: Although TB treatment success has historically been high in New Zealand, this study
documents complications, and extensions of treatment that are not usually reported. By highlighting
previously under recognised concerns about current TB treatment, we can identify opportunities to
improve treatment, through improved adherence support, early identification and management of
adverse drug reactions, use of therapeutic drug monitoring and access to emerging anti-TB medication.
Method: We performed a retrospective audit of all patients treated for active TB at Christchurch
Hospital from 1 January 2011 to 31 December 2018. Data was collected using clinic letters and discharge
summaries from Health Connect South (an electronic patient information system). Missing data was
attempted to be found by requesting physical copies of patient notes from archives. The data included
demographic details, the site of disease, initial planned treatment duration, actual treatment duration,
adverse drug reactions during treatment, and any other alterations from the initially planned treatment
duration and reasons for the change.
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This data was entered into an Excel (Microsoft Corporation, Seattle, WA, USA) spreadsheet and analysed
using statistical analysis software (Stata 16.0, Stata LLC, College Station, TX, USA). We calculated
proportions for categorical variables, and the mean, median and range for continuous variables.
Results: One hundred and ninety-two patients were treated for active tuberculosis.
Of those treated, 113 (59%) were female. The most frequent self-reported ethnicities were Indian (73,
38%) and South-east Asian (30, 15.6%). Seventeen NZ Europeans made up 8.9% of the group, while 8
Māori patients made up 4.2% of the cohort. TB of the lungs as the main site of disease (92, 48%), with
lymph node TB (51, 26%) and TB of the lung lining, or pleura (12, 6%) also common.
Most patients were planned for 6 months of anti-TB treatment (52%) by their physician. However 29
(15%) patients began treatment with a plan for ≥12 months treatment.
Overall, 144 (75%) of patients received treatment for the duration of their initial plan. There were 13
(7%) who had their treatment shortened, and 35 (18%) who had their treatment extended relative to
their initial planned duration.
The most common reasons for prolonged treatment duration were persistent or extensive disease (16,
46%), adverse drug reaction (7, 20%), and missed doses (4, 11%). When a patient’s treatment was
extended, it was increased on average by approximately 40% of the initial planned treatment duration.
Further exploration into the adverse drug reaction showed us that 35 (18%) patients experienced at
least 1 adverse drug reaction (ADR) during their TB treatment. The three most common ADR’s
experienced by patients were hepatitis (liver inflammation) (10, 29%), rash (9, 26%), and peripheral
neuropathy (tingling and numbness in hands and feet) (7, 20%).
Most of the patients treated for TB at Christchurch Hospital successfully completed treatment (176,
92%). Eleven (6%) patients moved during treatment and had care transferred, 2 (1%) moved to another
country during treatment and were lost to follow up, 2 (1%) died, and 1 (0.5%) failed treatment.
Conclusion:
From this study we can conclude that we are succeeding at treating TB in the vast majority of patients
at Christchurch Hospital. However, a considerable proportion of patients are still receiving prolonged
treatment and having adverse drug reactions. Extended TB treatment was most commonly due to a
slow response to TB treatment, or adverse drug reactions. Reducing the proportion of TB patients
experiencing prolonged treatment or adverse drug reactions will improve patients’ experiences, and
save the healthcare system resources such as money, medications, and time.
By using tools such as therapeutic drug monitoring to individualise drug dosing, providing additional
support for patient adherence, and incorporating emerging TB medications into treatment could
shorten and improve treatment journeys for patients with TB in Christchurch.
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Introduction: Concussion is a very common brain injury injury in New Zealand, which can cause
cognitive impairment in the early stages, although such impairment tends to fade overtime. It is
important to have brief, efficent and reliable screening tools for cognitive symptoms associated with
concussion, to assess the role of early cognitive impairment in the risk for the development of anxiety,
negative recovery expecations and poor outcomes. One such tool is The National Institute of Health’s
(NIH) Toolbox for Assessment of Neurological and Behavioural Function. The Cognition component of
the NIH Toolbox is a computerised neuropsychological screening battery developed to improve
efficiency of cognitive testing by utilising an IPad format, taking about 30 to 40 minutes to complete.
The Toolbox has been recommended and validated as a common data element for concussion
research and clinical trials. Consequently, this tool was utilised in a study currently underway in New
Zealand, titled “Optimising Recovery after Concussion.” As a part of the wider study, participants
following a concussion were required to complete the NIH Cognition Toolbox, alongside other
measures. The NIH Cognition Toolbox was developed in North America and has not previously been
used within a New Zealand clinical or research setting, therefore its utility as a screening tool for
cognitive impairment after concussion in New Zealand is currently unknown.
Aim: The overall aim of the present sub-study was to investigate the utility of the NIH Cognition
Toolbox for people with concussion in New Zealand research and clinical contexts, recruiting a small
number of participants from the larger parent study and clinicians familiar with the tool. This study
had two main objectives:

i)

ii)

to evaluate the utility of the NIH Cognition Toolbox to assess its potential advantages
and drawbacks for use with the NZ concussion population, from the end-user
perspective.
to investigate the cultural relevance of the NIH Cognition Toolbox for use in New
Zealand.

Impact: The findings of the study will give insight into the utility of the NIH Cognition Toolbox as a
neurpsychological screening battery for concussion in New Zealand, and potential modifications
required for possible wider use in New Zealand research and clinical settings.
Method: In this qualitative study semi-structured interviews and a focus group were conducted to
explore participants’ experiences of the NIH Cognition Toolbox and its utility. Five patient participants
were recruited from the main study to be involved in this study, consisting of four females and one
male. In addition, to get a broad understanding of the Toolbox’s utility five non-patient partcipants
were also included, consisting of two male neuropsychologists, one female research assistant and two
female Māori cultural advisors, all familiar with the Cognition Toolbox. Both the semi-structured
interviews and the focus group were recorded and trancribed, then examined using thematic analysis.
Results: Patient and non-patient responses were analysed separately, due to the differing experience
each group had with the NIH Cognition Toolbox. The results are presented in Table 1 below.
Table 1. Patient and non-patient participant themes and sub-themes
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Patient Participant Themes

1. Cultural Relevance of the Toolbox –
“I think there might be some language
issues”
- The Accent
- Relevance of the Picture Sequence
Memory Test
- Authentic Feedback
2. Technology – “it’s more in the context
of my life”
- The IPad
- Technology Familiarity
- Tests Themselves
- Comparing Traditional Methods with
Computerised Testing
3. Impact on Concussion Symptoms –
“it’s quite tough on a concussed brain”
- Time to Complete
- Timing Making a Difference
- Symptom Exacerbation

Non-patient Participant Themes

1. Cultural Relevance of the Toolbox –
“something a bit more kiwi”
- The Accent
- Relevance of the Picture Sequence
Memory Test
- Authentic Feedback
- The Demographics
2. Use of Technology for Cognitive
Testing (for concussion patients) –
“easy to use and administer”
- Interaction with Screens
- Ease of Administration
- Acceptability

There were marked similarities in the themes that emerged from patient and non-patient participant
narratives. For example, both participant groups described overlapping cultural relevance concerns,
impacting the Toolbox’s utility within the New Zealand population. These concerns primarily focussed
on two of the sub-tests, related mostly to the American accent impacting participants understanding
of the tests but also some of the content. Patient and non-patient participants also demonstrated
aligning and optimistic views regarding the technology of the Toolbox, in which they viewed the iPad
format to be straightforward, easy to follow, and a useful resource. An additional theme was
generated by patient participants regarding the impact on the testing on their concussion symptoms,
however participants largely related these symptoms to the nature of cognitive testing itself. Screen
interaction with the IPad was a concern raised, however being mindful of this the lighting flexibility of
the IPad was identified as an advantage.
Conclusion: The present study has provided valuable information regarding the utility of the NIH
Cognition Toolbox for New Zealand concussion patients, from the end-users perspectives. Our
findings showed that overall participants had positive experiences using the Toolbox and were
optimistic about its computerisation format. The cultural relevance of NIH Cognition Toolbox was
raised as a concern and therefore a potential area for modification, to optimise its utility for New
Zealanders. In conclusion, this study showed that with related amendments the NIH Cognition
Toolbox holds promise as an efficacious cognitive impairment screening battery for future use in New
Zealand for concussion.
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Introduction: Rheumatic fever (RF) is a systemic autoimmune reaction to untreated Group A
Streptococcal (GAS) bacterial throat infection (pharyngitis). It is a Notifiable Disease which is reported
to Medical Officers of health in public health units as stated under the Health Act 1956 (8). Just one RF
attack could lead to rheumatic heart disease (RHD) causing damage to heart valves (1,2). During
routine dental treatment, bacteria from the oral cavity may migrate to these damaged heart valves,
resulting in infective endocarditis (IE) and heart failure, therefore it is essential that these patients
have good oral health and access to appropriate oral health care (with antibiotic cover) to reduce
these risks (3,4,5). The greatest risk factor for RF is poverty (1,2,6,7) which leads to crowding and
droplet spread of GAS throat infections, alongside reduced access to health services. In New Zealand,
individuals that are 17 years of age and below are entitled to free basic oral health care that is
provided by DHB funded Community Dental Services and some private dentists who have DHBfunded Combined Dental Agreements. However, adults aged 18 and above have to pay privately for
the greater part of their dental services. In 2013, the Canterbury District Health Board (CDHB)
developed a programme of care as a response to the health needs of RF patients that offers free oral
health care to RF patients of all ages for the duration of the time they are on penicillin through the
CDHB’s Hospital Dental Service (HDS) (9). Most DHBs do not have this service and some have
indicated they are interested in the costs, so they may consider whether it is practical to replicate. This
service has not quantified the amount of dental care provided to CDHB RF patients previously, and
totals for approximately 5 years were considered as well as one year (2018) in more detail.
Aim: (1) To identify the patient demographics of Canterbury RF patients (2) To describe the type of
oral health services delivered to RF patients by the HDS and CDS over the 5 years to 2018, and to look
at the 2018 year in more detail. (3) To approximate the costs of this service using the New Zealand
Dental Association (NZDA) 2018 average fees for dental treatment. (4) To compare the type of dental
treatment for different ethnic groups in Canterbury.
Method: Data for patients with RF was extracted from the HDS management system - Titanium. This
HDS management system records all patient information including; age, ethnicity, medical history,
treatment history and appointment attendance. All data was anonymised and exported into an Excel
spreadsheet. Data was then categorised into consultation/ examination, radiography, fissure sealants,
tooth extractions, restorations and completed endodontic treatments. Data was then organised into
tables, trends over time were reviewed and graphs to best illustrate the aims of the project were
undertaken. In order to determine the reduced financial burden on RF patients, approximate costings
for dental services provided by the CDHB HDS were based on the 2018 average dental prices reported
on the New Zealand Dental Association website.
Results: Figure 1 displays the comparison of patient demographics of RF patients in canterbury and
New Zealand. Figure 2 illustrates the total completed dental treatments to patients from 2013 to 2018
(across 5 years) and in 2018. Figure 3 identifies the average cost of dental treatment towards RF
patients since commencing the scheme and in 2018 calendar year. Figure 4 clarifies ethnic differences
in the treatment provided during 2018.
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Conclusion: The purpose of providing free oral health services to RF patients is to increase access and
prolong quality of life for these patients who are often unable to access oral health care due to socioeconomic barriers. Also, to prevent the progression of disease potentially resulting in further
complications such as infective endocarditis (IE). There have been 3 patients diagnosed with IE, of
which 1 patient admitted in 2018. The national average costs for treatment of an admission of a
patient IE with a catastrophic complication and/or comorbidity (Cat CC) is $18,440.50 and without a
Cat CC is $12,747.92. In the 2018 calendar year, dental treatment for all present RF patients totalled
$13,620 which compared to just one admissions of IE, shows the beneficial quality service and
prevention of a potentially larger cost to DHB for this secondary intervention care. This service will
offer cost savings for DHBs and reduce the burden of oral health care costs on those of a
disadvantaged, low socioeconomic group to access much needed preventative and dental restorative
care to prevent further development of RHD or IE.
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Introduction: There have been previously published studies demonstrating the reduction in bacterial
meningitis which occurred in New Zealand and the UK following the introduction of vaccine
programmes, and an apparent recent increased incidence of viral meningitis in infants in the UK.
Although most meningitis nowadays is caused by viruses, little is known about how much viral
meningitis there is in New Zealand or outcomes following viral meningitis. In this study, rates of nonbacterial (aseptic) meningitis of different causes in NZ children from 1991-2017 were assessed. The
epidemiology of viral and aseptic meningitis in New Zealand children has not previously been
established, apart from isolated outbreaks and case reports. Some common viruses causing viral
meningitis include Enterovirus (EV), Parechovirus and Herpesvirus.
Aim: The aim of this study was to define the epidemiology of viral and aseptic meningitis in New
Zealand children from 1991-2017 by creating a national cohort of meningitis cases.
Impact: This study will help inform clinical practise, consideration of Enteroviral vaccines, future
research priorities, and ultimately will help to improve the care of children presenting to hospital with
suspected central nervous system infections. This research also improves understanding of ethnic
disparities in disease.
Method: A retrospective national cohort was developed including children aged less than 15 years
admitted to hospital with non-bacterial (aseptic) meningitis from 1991-2017. Data about hospital
admissions for non-bacterial meningitis was obtained from the Integrated Data Infrastructure (IDI) at
Statistics New Zealand. The IDI data allows many different national datasets including health data to
be linked for the same patient by NHI number. The cases were identified by ICD coding in the hospital
discharge dataset (called NMDS data). Cases identified were linked to other datasets such as census
and ministry of health data allowing de-identified information about ethnicity, gender, geographic
data and socioeconomic status to be linked to the cohort. Duplicates were identified and removed
from the cohort. Rates of viral and aseptic meningitis were analysed by different aetiologies and
pathogens, for example Enteroviral meningitis, Herpes meningitis, meningitis with no identified cause,
meningitis with a known non-infectious cause. Cases were also analysed by age group, gender,
ethnicity, DHB, deprivation (NZDep) and seasonality.
Results: The final cohort included 4899 cases of
viral meningitis in children under 15 from 19912017. The largest proportion of cases were
identified as enterovirus unspecified, the next
most common was Coxsacchie virus a type of
enterovirus. Although Parechovirus is a leading
cause of meningitis in other studies, it does not
have its own ICD code so we were unable to
analyse it separately. However these cases may
have been classified as enterovirus.
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We found that males have a statistically significant, consistently higher rate of viral meningitis. There
was a large spike in viral meningitis cases in 2001. Most of these cases were of enterovirus
unspecified and could indicate an Enteroviral
outbreak not previously described in the
literature, most likely echovirus 13 and 30.
However, this also coincided with the
meningococcal outbreak and some of this could
be made of misidentified or partially resolved
cases in which bacteria were not found.
Infants aged <1 year have the highest rate of
cases, with a high proportion of children aged
under 90 days. In contrast to the other age
groups there was a statistically significant
increasing trend in cases since the mid-2000s in
young infants. This could be due to improved
diagnostic capabilities with widespread PCR use.
In the ethnicity analysis from 1991-2013 we found
the highest rates were those who identify as
pacific ethnicity. Maori also had higher rates then
European and Asian ethnicities, which remained
similar throughout the study period.
In the analysis by DHB there was a trend to
higher rates in DHBs geographically north. However, this trend could be impacted by ethnicity
distribution. We also found that there was an association by NZDep, children of lower socioeconomic
status families or with higher deprivation scores had higher rates of disease, with the highest rates in
quintile 5. When we explored seasonality we found there was a correlation between increased rates
and the summer months.
Conclusion: The most common causative organism of viral meningitis in New Zealand is Enterovirus
with outbreaks most likely to occur in summer. Risk was associated with males, infants aged less than
one year, increasing deprivation (higher NZDep) and pacific ethnicity. Research is ongoing to analyse
the outcomes following viral meningitis in NZ children and to establish a clear link between DHB,
ethnicity and socioeconomic status.
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Introduction: Skin cancer is the most common cancer in New Zealand, responsible for 80% of all new
cancers annually. Melanoma skin cancer represents a significant proportion of these. Treatment of
melanoma involves surgical removal of the lesion (which is often darkly pigmented). Over time a
person may have a recurrence of melanoma. This may be located on the skin, in lymph nodes
throughout the body or in organs (systemic recurrence). A common site of recurrence is in the lymph
nodes that drain the area of skin where the initial melanoma arose. Treatment involves surgical
removal of lymph nodes to remove traces of the melanoma. Once the lymph nodes are removed
additional treatments may be recommended to decrease the risk of further melanoma recurrence.
One common form of additional treatment is radiation therapy whereby the area of the affected
lymph nodes is radiated over multiple doses to complete a course. One international study has shown
that radiation to lymph nodes following surgical removal results in a decreased rate of nodal relapse.
However, this decreased relapse rate did not correlate to a change in overall survival and does lead to
side effects. It is pertinent to understand the balance between the risks of radiation and the expected
benefits.
Aim: The aim of this research was to understand how effective nodal radiation is at preventing
further recurrence after a melanoma, which has spread to nodes, is surgically removed. Alongside
this, we aimed to clarify the demographics, cancer characteristics and treatments delivered for
patients who have a nodal recurrence of melanoma in Christchurch and compare these with
internationally published results in order to better inform our patients about the benefits of radiation.
Impact: Changes in radiation techniques since previous studies have resulted in an uncertainty of the
specific benefits and risks of those who undergo radiation therapy concurrent with surgical
management. Therefore this research aims to provide recent data to guide both patients and health
professionals alike of the role radiation therapy has in the treatment and prevention of metastatic
melanoma in lymph nodes.
Method: This research was conducted on patients in Christchurch treated with a melanoma nodal
recurrence occurring over a ten year period between 2009 and 2019. The majority of patients were
identified using hospital codes by the decision support team. The radiation database and Oncology
Multidisciplinary Team meeting minutes were reviewed to ensure a complete dataset. Patients were
excluded if they had evidence of systemic spread of melanoma within 2 months of the lymph node
surgery or did not have follow-up in Christchurch.
My involvement in this research was filtering to select patients which fit the entry criteria and then
collect data on demographics, melanoma characteristics, treatment and follow-up. This data was
identified by review of the patient notes, pathology reports and the radiation electronic record. This
information was then entered into Microsoft Excel. The data was then analysed by the hospital based
statistician.
Results: We identified 193 patients who fitted the study criteria. There were 122 (63%) males. The
median age of the cohort is 67 years (range of 23 to 93).
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Data relating to the fitness of patients was available for 130 (66%) patients. Of these, the majority had
an ECOG performance status of 0 or 1, which meant the patients were able to carry out their normal
activities of living with no or minimal impairment. The majority of patients had just one node in the
nodal group involved with melanoma (85 patients, 44%). There were 51 patients (26%) with 4 or more
nodes involved with melanoma. The size of the node involved with melanoma was less than or equal
to 4 centimetres for 120 patients (62%).
Radiation has been shown to be of benefit for patients with an intermediate to high risk of recurrence
in the nodes (those with larger node masses and those with a number of nodes involved). The criteria
used to select those patients with a potential benefit for radiation treatment are the same as for the
patients included in the international trial mentioned above. All patients fitting this criteria should be
offered a radiation oncology consult. When the patient (with their whanau/supports) is reviewed in
the radiation oncology clinic the possible benefits and side effects of radiation are explained and
patients decide whether they wish to proceed. It was found that 115 (60%) patients were referred to
radiation oncology. Common reasons for non-referral were due to low potential benefit for radiation
therapy (53%), declined by patient (5%) and the development of metastasis (5%). Of those referred to
radiation, 62 (54%) were given radiation.
The median follow-up was 2.6 years (range 53 days to 9.9 years). During this time 94 patients died, of
which 73 of these died of melanoma. On statistical analysis we found that only 32% of patients were
alive at 10 years after their nodal surgery. The rate of death was highest in the first 5 years after
surgery, with a 5 year survival rate of 49%. Radiation was not shown to have an effect on the overall
survival.
There were 48 patients who developed a further nodal recurrence in the follow-up period, 33 patients
(70%) within the first year. We looked at the number of patients who either had a melanoma rerecurrence in the nodes or died (nodal recurrence free survival) and found our 5 year nodal
recurrence free survival for those who received radiation was 79.5% and that quoted in the
international trial was 78%. Using statistical analysis we found that radiation decreased the risk of
nodal recurrence by 3.4 times compared to those who did not receive radiation. Radiation was
associated with side effects with 58% of patients developing significant skin breakdown during or
immediately after radiation treatment.
Conclusion:
This research has shown that radiation decreases the risk of nodal recurrence following nodal
dissection to standards achieved in international trials. Methods to improve referral of patients for
this treatment should be developed. Radiation, however, does not have significant impact on overall
survival of patients as patients who have nodal spread often also have systemic spread which limits
their survival. There is much room for improvement in survival outcomes and further research into
new agents for this group of patients is warranted.
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Introduction: Clinical learning is an important aspect of medical education. Ideally, it provides a
supervised environment for students with limited experience to put skills and knowledge into
practice. This may involve taking a patient’s history, performing a rectal examination, or obtaining a
blood sample. However, the presence of students is not compulsory. An appropriately applied
informed consent process provides a crucial link between students’ need to learn and patients’ right
to autonomy.
Before commencing this study, we reviewed the 2015 consensus statement prepared by the
Universities of Otago and Auckland, District Health Boards, Medical Students’ Association and the
Medical Council. This consensus statement covers a variety of clinical learning opportunities and
makes recommendations on the best way to go about the informed consent process. However, we
identified that this consensus failed to enlist the views of the patients. This represents a gap in the
current understanding of this topic.
Aim: To explore patients’ preferences on consent for their involvement in medical student teaching.
Impact: The consensus statement is due to be updated in 2020. Our research can help inform
appropriate guidelines.
Method: Using the discussion points in the consensus statement as a template, we designed 9 clinical
scenarios. These covered a range of medical student learning activities, from observing a routine
appointment, through to participation in surgery and sensitive examinations. We constructed a multichoice questionnaire around these scenarios. After each scenario, we asked questions to obtain 3
pieces of information. These were: the preferred mode of consent (implicit, verbal or written); the
timing of consent; who should obtain the consent.
Implicit consent (as explained to the patients) meant that the patient would be introduced to the
student, but not asked for their permission to have students present. Timing could be during the
relevant consultation/procedure, just before, or on a different day prior. Patients could choose
between the doctor, the doctor OR student, or anyone (e.g. nurse, receptionist) to take their consent.
Clinical leaders in Christchurch Hospital were approached to allow the investigator to interview
patients in medical, surgical and women’s health wards/clinics. The questionnaire was administered
using Qualtrics™ for electronic data collection, administered face to face using a web interface on a
tablet touchscreen. Data were analysed using descriptive statistics and multivariate logistic regression
analysis in SPSS™ Statistics v25.
Results: The survey was completed by 123 patients. 62 patients were male; 61 were female. 63
patients were under age 65; 60 patients were age 65 or older. 85 patients were under the care of a
medical team, 27 were surgical, and 11 were sourced from women’s health.
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The preferred modes of consent across the 9 scenarios are summarised in the graph. Most patients
preferred verbal consent across all 9 scenarios (56.9% to 82.1%). This included the scenarios
concerning surgery, where at most 31.7% of patients preferred written consent for student
participation. After completing our statistical analysis, we found that only 5% of the variability in
patients’ responses arose from differences between the scenarios with which they were presented. A
further 10% was attributable to measured characteristics of the patients (age, gender, ethnicity,
inpatient service, chronicity of presenting complaint and previous experience with medical students).
The majority (around 55%) of the variability in patients’ preferred mode of consent was due to
differences in the characteristics of the patients that we did not measure or control for in our study.
The remaining 30% was due to chance or other unknown variables independent of the scenario or the
patients.
Patients did not demonstrate any clear preference for the timing of verbal or written consent: 50.2%
preferred verbal consent to be obtained just before the relevant consultation/teaching session
(without the student present); 49.8% preferred verbal consent during the consultation/teaching
session. 55.3% preferred for written consent to be obtained just before the relevant procedure; 44.7%
preferred written consent on a different day prior. When exploring who should be responsible for
obtaining consent, we found that most patients preferred the doctor: 54.8% preferred the doctor to
take their verbal consent; 66.5% preferred the doctor to take their written consent.
Conclusion: There were several limitations to this study: we used scenarios rather than asking
patients at the time of the event in question. Implicit consent (opt out) may not have been well
understood by participants. Nevertheless, at this stage the key finding in our results is that the
preferred mode of consent is determined predominantly by patients’ individual preferences, rather
than by the scenario they are faced with. This contradicts a basic assumption in the guidelines that
patients should be required to give varying levels of consent based on the perceived “invasiveness” of
the scenario in question. We found that in most situations, most patients prefer verbal consent.
However, this does not allow us to assume that any form of consent for student involvement is
appropriate for all patients in any scenario. We suggest that when building on this research, the
option of sustained consent, integrated into a care plan should be considered: does a patient
need/want to be asked on every occasion? This may allow clinicians to account for the preferences of
individual patients while streamlining the process of consent to student involvement.
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Introduction: Human epidermal growth factor receptor 2 (HER2) is a cell surface receptor that is
overexpressed in approximately 20% of breast cancer tumours. These HER2-positive breast cancers are
associated with a more aggressive disease and higher recurrence rates. Trastuzumab (Herceptin) is an
effective treatment for HER2-positive breast cancers, but ineffective against HER2-negative breast
cancers. Suitability for treatment with Trastuzumab is assessed by the collection of a tumour biopsy
which is analysed for HER2 expression in the laboratory. However, this current method may not be
adequate to detect heterogenous HER2 expression in breast cancer tumours. Furthermore, variations
of HER2 expression across tumours and over time during progression of the disease or therapy have
been reported, resulting in treatment failure in some patients. MARS spectral molecular CT is a new
whole-body imaging technology that promises an opportunity to detect this variability non-invasively.
Before this approach can be tested in patients with cancer, testing in a suitable animal model is
required. Therefore, murine breast cancer cells have been genetically modified to over-express human
HER2 protein to develop a preclinical HER2-positive mouse model that will be used to assess the
potential of MARS spectral molecular CT in measuring HER2 protein expression in tumours noninvasively.
Aim: The aim of this study is to characterize murine breast cancer cells that have been gene-modified
to express human HER2 in vitro and, potentially, in vivo.
Impact: This study is part of ongoing research which aims to detect HER2 in patient’s tumours noninvasively using MARS spectral molecular CT. Insight derived from this information would allow for the
monitoring of HER2 status in patients prior to and during therapy which will enable clinicians to change
treatment accordingly.
Method: Mouse breast cancer cells were previously gene-modified with human HER2, and 9 clones
were available for analysis. HER2-modified cancer cells were characterised in vitro using western blot
analysis followed by densitometry to quantify human HER2 protein expression in the modified murine
cells. The HER2-modified breast cancer cells were also visualised using immunofluorescence with
fluorescently labelled Trastuzumab to determine where the HER2 protein was localised in the cells.
HER2-overexpressing human breast cancer cells (SkBr3) were used as positive controls, and nonmodified parental murine breast cancer cells (EO771) as negative controls. The highest expressing
HER2-modified murine breast cancer clone (1T2C) was implanted into the mammary fat pad of three
female C57/BL6 mice (Ethics approval C12-17) to determine whether gene modified clones grow and
whether HER2 expression persists in vivo. Parental, unmodified EO771 cells were implanted in parallel
into the same mice.
Results: Western blot densitometry analysis showed that the 9 HER2-modified mouse breast cancer
clones expressed only low levels of the human HER2 protein compared to the HER2 over-expressing
human breast cancer cells (Figure 1). Immunofluorescence images show weak green cytoplasmic
staining indicating that HER2 is not as strongly expressed on the cell surface compared to the human
breast cancer cells (Figure 2). When the strongest HER2 expressing clone was implanted into mice, no
tumours formed, whereas unmodified mouse breast cancer cells grew rapidly to form tumours in these
mice.
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Figure 1. HER2 protein expression in the HER2 modified mouse cell clones compared to human SkBr3
cells and the parental unmodified EO771 mouse breast cancer cells.

A.

B.

C.

Figure 2. Localisation of HER2 protein visualised by immunofluorescence. HER2 is labelled in green,
and cell nuclei is labelled in blue. A) HER2-overexpressing SkBr3 human breast cancer cell line B)
Unmodified parental EO771 mouse cell line C) HER2-modified EO771 mouse clone (1T2C).
Conclusion: The gene-modified mouse breast cancer cells expressed human HER2, but at significantly
lower levels compared to the HER2-overexpressing human breast cancer cells. Compared to previous
analysis, the gene-modified clones are also losing HER2 expression over time in culture with some
clones losing 60-80% of their HER2 expression. Furthermore, the HER2 is not clearly localised to the cell
surface, making detection with Trastuzumab more challenging. The most promising HER2 expressing
mouse breast cancer clone did not form tumours in mice, possibly due to the mouse immune system
which rejected the gene-modified cells.
The production of HER2 over-expressing murine cell lines is important for the development of a relevant
animal model that can be used to assess the potential of MARS spectral molecular CT in monitoring
HER2 protein expression non-invasively. However, the characterisation of the nine current genemodified clones in this study showed that they were not yet ready to be utilised for MARS spectral CT
analysis. Further work is required to overcome the issues of low protein expression, suboptimal cellular
localisation, and lack of in vivo growth.
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Introduction: Smokefree 2025 is a target set by the New Zealand government aiming for less than 5%
smokers, however, the smoking prevalence for Māori in the Canterbury District Health board (CDHB)
was 36.5%; this is higher than the population average of 15.2% (1).
The CDHB and Pegasus health have combined strengths in Te Hā Waitaha focussing on smoking
cessation including a vape to quit strategy. Referrals are received from primary care, hospital, lead
maternity care, pharmacy, self-referral or others. Clients are enrolled, provided with support including
a vape to quit strategy, and set a quit date. Participants are consented for a follow up telephone call.
Aim: Explore the outcome of participants who have used vaping as an aid to stop smoking.
Determine smoking and vaping status and explore experiences with vaping as a quit strategy.
Method: All potential participants were called twice, and one text message was sent. Short 3-10minutes, structured telephone interviews were conducted in November and December 2019.
After the primary questions about smoking/vaping status, the interview had one of four possible
scripts depending on their initial answer. Qualtrics was used to recorded responses. Closed-ended
responses were evaluated using Qualtrics / Excell; open-ended questions were evaluated using
frequency counting to identify themes. University of Otago Human Ethics Committee approved this
project
Results: A total of 100 participants were contacted who had engaged with Te Hā Waitaha between 6 –
12 months prior to the call. Of these, 35%% (n=35) identified as Maori and 65% (n=65) NZ European.
Participants had attempted to stop smoking for at least six after an initial quit attempt.
Of these 100 participants, 16% (n=16) are smokefree and not vaping, 31% (n=31) are smokefree and
vaping, 31% (n=31) are smoking and not vaping and 22% (n=22) are smoking and vaping. From those
that do vape (n=53) , 88.6% (n=47) use nicotine containing vape products (Fig 1).
The most common places to purchase vaping products were vape stores (64%), outlet stores (10%),
cannot recall (9%), service groups (7%) and dairies (5%). This was with a 94% response rate (fig2).
Fig three is summarising the reasons stated, why participants enjoyed vaping. Figure four is
summarising reasons why participants didn’t enjoy vaping.
Of our cohort, 56% recommended that vaping should be used as an aid with smoking cessation
compared to 44% did not support this.
Conclusion: A positive aspect is that the ‘vape to quit’ strategy achieved self-reporting cessation rate
of 48 participants and are smoke and vape free. It also created 53 new vapors and 22 are now
engaging in both, vaping and smoking.
Does this outcome support a ‘vape to quit’ strategy? On a national level this question hasn’t been
answered, however, our data will inform this debate.
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Introduction: Nurse Maude is a community health care provider based in Christchurch, New Zealand
and offering nursing care and home support services across the Canterbury Nelson/Marlborough and
Wellington region. Nurse Maude’s homecare services deliver to more than 3,000 clients providing
almost 600,000, face to face visits within a year across Canterbury.
In the year 2018 Nurse Maude (NM) changed from Client Management System (CMS) to the Client
Relationship Management (CRM) System. The move was aimed at introducing a forward-thinking
technology solution that allowed NM to more effectively manage patient needs, schedules and
resources to meet specific quality and other business requirements.
CRM systems are designed to allow employees to record and store client and service information in
real-time. Upon each completed visit service information such as task type and task duration
are uploaded into the system. Within CRM, the task duration time is recorded from the point of arrival
at the client’s home to the end of service and does not include the travel time.
As a part of Nurse Maude’s commitment to providing quality service, the objective of the project was to
understand more about its delivery of services and explore the potential of CRM to provide quality data.
Aim of the project: To use the CRM data to analyse whether the current templates for allocating
scheduled task times for homecare matched the actual time taken as recorded by the support
workers.
Impact: The potential impact of the research findings on Nurse Maude’s Service delivery are:
•

Supporting the delivery of quality care for clients

•

Assisting with planning for best utilization of resources

•

Exploring the need to take into account patient and staff variables in task allocation and time
scheduling.

Method: For this project, four months’ data including 27 different tasks consisting of 226,857 visits
between July and October 2019 was collected from the NM CRM. Using MS excel, the ten most
frequently performed tasks consisting of 219,026 visits, were identified as a definite dataset for the
purpose of analysis. A descriptive retrospective quantitative data analysis was performed on the data
set to measure the “average variances” between the “average actual time” and the “average scheduled
time”. To explore what variables impacted on the overall average variances, the client variable “RA
case mixes’ (indicates client complexity)” average variance was obtained. A comparison between the
10 employees who took more time than the scheduled time and the 10 employees who took less time
than the scheduled time was then made to further explore the differences, along with client variables
such as age.
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Results: The ten most frequently performed tasks constituted 97% of all the tasks performed over the
4 months’ period. The most commonly performed task was ‘Hygiene’ (washing, showering etc.) which
constituted 27% of all tasks performed.
For the 10 tasks, the “average time variance” between the “average actual time” and the “average
scheduled time” ranged from 0 to 2 minutes under the scheduled time. There were few support workers
who took either more time or less time than the scheduled time. The “average time variance” calculated
with “client complexity” was very small ranging from 0 - 2 minutes variance between the “average actual
time” and the “average scheduled time”. The “average variance” calculated with “client age” raged from
0-3 mins. 0-18 was the only age group with grater variance (3mins) compared to all the other age groups
(1min). Out of all the 10 tasks only “housework” was performed for clients in the age group 0-18.
Conclusion: This study provided important information about Nurse Maude’s time scheduling and the
tasks completion trend, which will allow Nurse Maude to plan for optimizing time and resources
utilization. The Average variance indicated that most of the time Homecare Support Workers kept to
the scheduled time with little variance between the scheduled times and recorded actual times. RA Case
mix the clients’ complexity indicator variable did not appear to significantly affect the variance. The little
variance between scheduled time and actual time justified that the allotted (scheduled time) task times
are enough to complete tasks and provide quality care. The CRM proved to be useful for collecting
quality data for analysis. Recommendations: a service quality indicator variable could be added to the
CRM system in the future. Time variance with employee qualification/experience could be measured.
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Introduction: Adverse drug effects (ADEs) are a common cause of patient harm and prevention
strategies can be highly effective. Pharmacovigilance to monitor and improve the “real world” use of
medications is traditionally a laborious task that involves manual review of prescriptions in a given time
period, assessment of the appropriateness of a prescription, and evaluation of rate and type of adverse
events.
Since 2016, the Canterbury District Health Board (CDHB) has been using the electronic prescribing
programme MedChart in hospital. Subsequently, we have a record of most in-hospital prescriptions
and these data have recently become available for analysis. Furthermore, laboratory data from all blood
tests from community and hospital blood tests are held in the CDHB data warehouse.
By linking prescription information to laboratory data sets, it is theoretically possible to do large scale,
rapid and targeted reviews of ADEs that are more efficient and can be visualised in real time. However,
a method to achieve this with CDHB data has not been developed as yet.
A common ADE is acute kidney injury (AKI) due to non-steroidal anti-inflammatory drugs (NSAIDs). In
susceptible individuals, NSAIDs can reduce the blood supply to the kidney and cause an AKI. Kidney
function is measured by the serum creatinine concentration and an AKI can be defined as a 50%
increase in serum creatinine from baseline. Therefore, laboratory data can be used as a surrogate for
ADEs and real patient harm, such as AKI.
Tableau® is a data visualisation tool already in use within the CDHB. With access to in-hospital
MedChart prescribing data and the database of serum creatinine tests stored in the CDHB data
warehouse, we seek to develop a method to identify patients with an NSAID induced AKI by combining
and analysing the data sets using the data visualization software Tableau®. The process could be
applied to any medicine and any ADE identifiable using laboratory data.
Aims:
1. Assess the feasibility of using laboratory and inpatient prescribing data to inform
pharmacovigilance in Christchurch Hospital
2. Assess the utility of Tableau® as an analytics tool using NSAIDS and AKI as an exemplar case
3. Design a graphical interface using Tableau® to visualise the clinical data
Impact: ADRs are a common but avoidable occurrence in hospital and novel pharmacovigilance
strategies using the vast data sets available can enable the development of a monitoring system
whereby the rates of ADRs are reported in a real time and this information is able to direct targeted
prevention strategies such as education campaigns.
Method: NSAIDs were defined using the New Zealand Formulary classification. The medication
prescription data of all patients admitted to Christchurch Public Hospital between 1/7/18 to 31/12/18
was extracted by Decision Support from prescribing data. The serum creatinine values of all patients
from 1/1/18 to 31/1/19 were extracted from laboratory data. The data extracts were validated
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analytically and by comparison with individual patient clinical records. The data extracts were joined
using NHI in the data visualization software Tableau®.
Serum creatinine values were classified into “Before NSAID” and “After NSAID” based upon the time and
date of the first successful administration of an NSAID prescription. The most recent serum creatinine
value was compared to each serum creatinine value after that over the next 7 days.
The requirements for the graphical interface were developed from the various cases and clinical
questions that the data could be used to answer. We used this to define the data that we needed to
display. We then defined the design elements that would make up a single Tableau® “dashboard” – a
series of graphs and tables, visible on a single screen and able to be filtered by the user to address their
specific question.
Results: The extraction of the data was successful, and both sets of data was successfully validated.
The two data sets were joined with a central join. Prescription dates were used to define each serum
creatinine value as “Before NSAID” and “After NSAID”. Patients who did not have both a “Before NSAID”
and an “After NSAID” serum creatinine value were excluded.
AKI was not able to be defined in Tableau® due to the data structure of the serum creatinine
concentration extract. We identified the requirement to define AKI using different software before
importing the data into Tableau®.
We identified several additional points that will require further attention prior to implementation. For
example, there is no clinically agreed definition of a “baseline” creatinine or an agreed definition for
stability of baseline creatinine. Use of NSAIDs prior to hospital admission is not available in these data
sets. Joining the community dispensing data will improve sensitivity but will still miss NSAIDs purchased
over the counter.
For the design of a graphical interface that can be used to functionally display AKI trends, we identified
several key factors that are available in the data warehouse and would be informative to include. These
include team, ward, specialty, the specific NSAID that the patient was prescribed as well as baseline and
maximum serum creatinine. There are other data, such as concomitant medications, dose and route of
prescription that is available, but is difficult to visualize in a user-friendly manner. Additionally, there
are other factors that are clinically important but which are not, as yet, available in the data warehouse,
for example comorbidities.
Conclusion: AKI from NSAIDs is a common but avoidable cause of harm to patients. Utilizing the large
prescribing and laboratory data sets that are available has the potential to allow for more rapid and
effective pharmacovigilance. This is not straight forward and native Tableau® was unsuitable for the
complexity of the data analysis. A multi-disciplinary approach is needed to establish a method for
identification of NSAID induced AKI from laboratory data. After ADE data has been appropriately
processed, Tableau® is suitable as a visualization tool for pharmacovigilance purposes.
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Introduction: A malignant pleural effusion (MPE) is when cancer causes an abnormal amount of fluid
to accumulate around the lungs. The median survival in patients with an MPE is 3 to 12 months.
Hence, rapid diagnosis is important as it informs treatment decisions for patients with limited life
expectancy. For initial MPE diagnosis, guidelines recommend thoracentesis, an invasive procedure
which extracts pleural fluid from around the lungs using a needle. Cytological analysis is performed
on this fluid, whereby cells in the fluid are examined to determine if they are cancerous.
In the literature, the sensitivity of pleural fluid cytology reported has varied from 40-90%. Many
factors may influence this sensitivity including tumour cell type, fluid volume and clinical setting.
Aim: We aimed to estimate sensitivity of pleural fluid cytology of MPE in Christchurch Hospital, and to
identify risk factors for false negative cytology.
Impact: Given the wide variation in estimates of sensitivity, local estimates are important for
informing clinical practice. In addition, an understanding of clinical or fluid characteristics that
influence sensitivity could allow for identification of populations of patients for whom other
alternative procedures might be appropriate for initial diagnostic testing.
Method: We conducted a retrospective audit from 21 July 2017 to 31 October 2019 using an existing
departmental logbook of patients who presented to Christchurch Hospital with an undiagnosed MPE.
Original clinical records were used to determine eligibility and extract data such as volume, cancer site
and type, biochemical properties of the fluid and fluid appearance. To be included in the study,
patients must initially have had pleural fluid taken for cytological assessment within the study time
frame and subsequently had their pleural effusion confirmed as malignant. Confirmation of
malignancy could occur through demonstration of malignant cells in the fluid or pleural tissue or if
the fluid was considered to be malignant at a multidisciplinary meeting.
We calculated the sensitivity of cytology by determining the proportion of patients with MPE whose
initial pleural fluid cytology results correctly diagnosed the MPE. We determined which patient groups
were at risk of having pleural fluid cytology which did not correctly diagnose the MPE by determining
sensitivity by original site of the cancer, and by performing logistic regression to look for patient or
fluid related risk factors.
Results: We screened 607 pleural procedures with 156 (25.7%) meeting inclusion criteria. The mean
age of patients was 69.8 years, 88 (56.4%) patients were female, 131 (81.0%) identified as NZ
European/Pakeha and 8 (5.1%) identified as Māori. The mean Eastern-Cooperative Oncology Group
(ECOG) score, which is a measure of how much patients are debilitated by their cancer, was 1.4. The
most common primary cancer sites were: lung 42 (35.0%), breast 23 (19.2%), pleural 16 (10.3%) and
lymphoma 12 (7.7%). Most (N = 87) pleural fluid samples sent for analysis contained 50ml or greater
of fluid.
Of the 156 patients in the sample, 117 (75.0%) patients had MPE diagnosed through initial pleural
fluid cytological analysis. Hence, we estimated the sensitivity of cytology on the initial pleural fluid
sample for diagnosing MPE as 75.0%. We can be 95% confident that the true sensitivity in the
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population (as opposed to the sample group) is between 67.5% and 81.6%. This is the ‘95% confidence
interval’ (95% CI). The sensitivity of pleural fluid by cancer site is shown in the Table.
Table. Sensitivity of pleural fluid cytology for the diagnosis of malignant pleural effusion,
Christchurch, 2017-2019.
Final Cancer Site
Lung
Breast
Pleural
Lymphoma

Sensitivity (95% confidence interval)
79.0% (66.8% - 88.3%)
91.3% (72.0% – 98.9%)
31.3% (11.0% - 58.7%)
75.0% (42.8% - 94.5%)

The bivariate logistic regression identified variables that were associated with reduced odds of falsely
negative cytology results. These variables were being female (OR 0.28, 95% CI 0.13-0.60) and having
cloudy pleural fluid (OR 0.12, 95% CI 0.03-0.41). Red pleural fluid was associated with increased odds
of falsely negative cytology results (OR 6.0, 95% CI 1.69 – 21.35) when compared to yellow pleural
fluid.
In the multivariate logistic model, red pleural fluid had an odds ratio of 6.7 (95% CI 1.18-37.60)
compared to yellow pleural fluid. This suggests having bloodstained pleural fluid is a risk factor for
receiving false negative cytology results. The variables included in the multivariate model were age,
pleural thickening on CT, cloudiness of pleural fluid, fluid pH, colour of pleural fluid and ECOG score.
Conclusion: We found that the sensitivity of pleural fluid cytological analysis was 75.0% which was at
the higher end of the range in the published literature. Several factors could influence this including
volume of fluid, method of fluid transport and storage, prevalence of specific cancer types in our
geographical location.
We found sensitivity of cytological analysis highest in pleural effusions from breast cancer.
Mesothelioma/primary pleural malignancies appeared to have a very low sensitivity and alternative
methods of initial diagnosis, such as image guided pleural biopsy or thoracoscopic biopsy should be
considered. We identified that fluid colour may give clinician a clue as to whether negative cytology in
a patient with suspected MPE may need further testing.
These results will provide rationale for improving diagnostic pathways for primary pleural disease.
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Introduction: Biomarkers are proteins that are usually produced in the body. Under conditions such
as inflammation these proteins are produced in greater amounts. Consequently, measurement of
these proteins can be useful in the diagnosis and monitoring of specific disease. Currently, the best
way to assess gut inflammation is with a scope test (endoscopy). As this is an invasive and expensive
test, much work has focused on developing easier and less-invasive ways to assess gut inflammation.
Chitinase-3-like-1 (CH3L1) is a novel biomarker for gut inflammation. It is non-invasive and detectable
in stool samples. A previous study has shown that children with active Crohn’s disease (one type of
gut inflammation) have higher levels of CH3L1 in their stool1. The production of CH3L1 has not yet
been assessed in other conditions that also feature an increased inflammation; one such condition is
cystic fibrosis (CF). Lung damage is most commonly seen in children with CF; recent studies have also
shown that gut inflammation is also present and that impacts upon growth and well-being of children
with CF.
Aims: The first aim was to work out if children with CF have higher levels of CH3L1 than healthy well
children. The second aim was to work out how stable the CH3L1 protein is within stool samples stored
under different conditions
Impact: This research will provide information on the application of CH3L1 as a biomarker of gut
inflammation in people with CF. CH3L1 measurements may be able to be used in children with CF to
detect gut inflammation and to assess the change in inflammation over time. This non-invasive testing
might enable better treatments thereby improving the well-being of these children. Testing of the
stability and activity of the CH3L1 protein in stool is critical to ensure that the test conditions are
optimised: this might enable to test more widely.
Method: Stool samples were collected from healthy children with no gut disease and from children
with CF. A standard protein detection test (immunoassay) was used to measure the levels of CH3L1 in
each sample. The differences between the groups were then evaluated using appropriate statistical
tests.
To assess the stability of CH3L1 in fecal samples, samples were collected from healthy people. Known
amounts of CH3L1 protein were then added to the samples and the samples were then stored in
either a freezer at -20oC or a fridge at 4oC for set times (24 hours, 48 hours or 7 days). The
concentrations of CH3L1 were also measured using the same immunoassay.
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Results:

Figure 1: CH3L1 concentration in healthy children (HC) compared to children with
Cystic Fibrosis (CF). P = 0.04
Samples were available from 29 healthy children and 41 children with CF. Levels of CH3L1 in stool
samples from children with CF were about three times higher than in heathy well children of the same
age (figure 1).
The levels of CH3L1 in samples where extra protein was added were unchanged over time.
Conclusion: This study has shown children with CF have much higher levels of CH3L1 than healthy
children, suggesting that this may be a useful biomarker to detect and monitior gut inflammation in
these children. Further studies to assess additional aspects of CH3L1 measurement in children with
CF are now required.
Although these preliminary experiments indicate that CH3L1 appears to be stable in the fridge or
freezer for up to 7 days, full recovery of added CH3L1 was not seen. This suggests that CH3L1 appears
to get stuck onto material within the stool samples. Further studies are required to fully understand
these findings.
References:
1.

Volkers, A., Appleton, L., Leach, S. T., Lemberg, D., & Day, A. S. (2019). Sa1761 – Chitinase 3Like-1 Protein: A Novel Biomarker of Disease Activity and Risk of Relapse in Children with
Inflammatory Bowel Disease. Gastroenterology, 156(6). doi: 10.1016/s0016-5085(19)37828-x
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Introduction: Distractions within the theatre environment include anything that interrupts the normal
flow of an operation. Distractions can lead to errors, and these can adversely affect patient safety.
Studies of distractions during surgery are part of human factors science - analysing how tasks, the
environment, workplace culture and organisational factors can be modified to reduce human
error. Highly-trained, skilled individuals can make mistakes because of these interactions.

Aim: The aim of this study was to provide a baseline assessment of the frequency and cause of
distractions in the operating theatres at Christchurch Hospital.

Impact: Understanding what causes the most frequent and most severe distractions within the theatre
environment may then inform initiatives to reduce them, and lessen their adverse influence on patient
outcomes. This also creates a baseline from which we will be able to determine if the move to the new
theatre block - with its new layout and processes – may reduce distractions.

Method: Operative procedures were observed from the beginning of the first incision to the end of the
last stitch. Potential distractions were recorded using a previously validated tool. This involved placing
them in categories 1-10 (e.g. category 1: phones including text messages, category 5: communication
difficulties). The potential distractor was then rated on an ordinal scale 1-9. A rating of one meant that
the potential distractor had no observable influence on the theatre, while a rating of nine meant that
the whole operation had to stop.

Results: There were 57 surgical procedures involving 2037 minutes of operating time. Potentially
distracting events were observed on 1151 occasions. This equated to 0.57 events per minute, or
approximately one every 2 minutes.
The most frequent distractions were around communication unrelated to the current patient, followed
by procedural issues, then equipment issues. Equipment issues were the most common reason that an
operation had to stop.
Compared to other published studies, Christchurch Hospital had a greater frequency of potentially
distracting events. This may be in part due to the imminent move of the theatres to a new building, and
the higher staffing numbers required to train the additional nurses needed to staff the extra paediatric
theatres.
Previous research has shown the most common reason for potential distractors to be external staff
entering theatre. External staff in Christchurch only caused 5% of the total events, and only twice did
they cause a procedure to stop.
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In our study, the most common cause of distraction to the scrubbed team was communication
unrelated to the current patient. This included discussion of other cases, teaching unrelated to the
current patient, conversations related to the running of theatre, and non-clinical conversations. This
was followed by procedural issues as the next most common cause of potential distraction. Procedural
issues included locating patient paperwork, anaesthetic discussions, or planning for the next portion of
a procedure.
Equipment issues were the third most frequent potential distraction, and also the highest impact. 18%
of equipment issues caused an operation to stop. This is consistent with published data.

Conclusion: This work has established that the patterns of distraction in Christchurch are somewhat
different from what has been published elsewhere. This is positive, in that it shows that there is not a
culture of walking in and out of theatres during surgery. It is hoped that with further analysis, these
data will provide a baseline for potential further work after the theatres have shifted into the new
building and to ensure a safe working environment with minimal distractions for the surgeons and
operative team.
Further research could look at noise levels within theatre, and its correlation to potentially distracting
events. Questionnaires could also be developed to understand how different members of the wider
team experience events, and whether they felt distracted during a procedure.
This study provides some insight into the effect of human factors within the surgical environment,
defining the problem as it relates to a New Zealand context.
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Introduction: In 2018 over 300 New Zealand women were diagnosed with metastatic breast cancer.
Metastatic means it is breast cancer that has spread to another part of the body and is incurable.
Treatment is considered palliative, meaning it focuses on extending and improving quality of life for
these women. Treatment modalities include systemic therapies which is any form of therapy that
targets the entire body. This includes chemotherapy, hormonal therapy and biological therapies. Each
particular form of these therapies constitutes one ‘line’ of treatment when given to these women. In
2018, the Breast Cancer Foundation NZ published a review titled, “I’m Still Here”. One component of
this was the first comprehensive statistical analysis of the National Breast Cancer Register.
Christchurch was one of the four regions included in this analysis. From this they concluded that there
were low rates of total systemic lines of therapy being given to women with metastatic breast cancer,
with 25% of women receiving zero lines of therapy and furthermore 55% of women receiving zero
lines of chemotherapy. They also found that in New Zealand women had poorer survival outcomes
when compared to equivalent countries.
Aim: The aim of this project was to review the treatment of women diagnosed with metastatic breast
cancer in the Christchurch region. We aimed to establish all treatment modalities used, their
sequence and associate these with factors such as patient age, domicile, tumour characteristics
including estrogen receptor and HER2 receptor status and site of metastases. Secondary to this,
determine survival outcomes in women diagnosed with metastatic breast cancer. Lastly, compare the
results from our dataset with that of the 2018 review to determine if they were correct in their
findings.
Impact: This research has determined that there are differences between the 2018 review and results
from analysis of our database, with our results being more favourable and showing that women
received greater numbers of systemic therapies. It has provided a better understanding of current
practice for treating women diagnosed with metastatic breast cancer, highlighting a discrepancy in
information that needs to be further looked into. Looking forward we should determine why this
occurred and utilise this database to inform future guidelines for treating these women.
Method: A database was created from all women and men diagnosed with metastatic breast cancer
in the Christchurch region between the years 2010 and 2015 identified from the National Breast
Cancer Register. The Oncology mosaiq and CDHB electronic records were used to extract data to
establish patient demographics, age at diagnosis of breast cancer and metastasis; detailed pathology
of tumour characteristics, estrogen, progesterone and HER2 receptors, grade, site(s) of metastases,
and all treatment modalities given. The date of last follow up was recorded to establish survival
outcomes. The database was then statistically analysed by SSPS and results were compared to the
2018 review.
Results: There were 205 people diagnosed with metastatic breast cancer in the Christchurch region
between 2010 and 2015. One patient had zero information recorded in both CDHB electronic records
and mosaiq oncology, being treated solely in the private sector and was therefore excluded. One
further patient was also excluded as an error between electronic records associated with their NHI
occurred, rendering all information lost. Therefore, overall analysis included 203 patients.
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Demographic results from our database found that 34.5% of women diagnosed were 70+ years of
age; 40.4% of women were diagnosed de novo with metastases at time of primary breast cancer
diagnosis; 26.3% of metastases were HER2 positive, 74.8% were estrogen receptor positive and 51.0%
were progesterone receptor positive, resulting in 17.4% of women having triple negative metastatic
breast cancer.
Of 202 women, 12 were of NZ Maori ethnicity, making up 6% of the population. Analysis to look for
disparities between NZ Maori and NZ European were not statistically significant due to the small
sample size.
Results of survival outcomes showed a median survival time from diagnosis of metastases of 16.7
months and one year and five year survival rates were 59% and 11.6% respectively.
Results showed 15.3% of women received zero lines of systemic therapies, 46.8% received zero lines
of chemotherapy and 35.5% received zero lines of hormonal therapy. 35% received 2-3 lines of
systemic therapy and 25.1% received 2-3 lines of chemotherapy, a greater proportion when compared
to results reported in the 2018 review of 31% and 17% respectively.
When further analysed by age groups, <40 years, 45-69 and 70+ years, the 70+ age group received the
lowest numbers of systemic therapies and chemotherapies with 18.6% receiving zero lines of systemic
and 77.1% receiving zero chemotherapy lines. Of those who were estrogen and progesterone
receptor positive those <40 years received lowest numbers of hormonal therapies with 21.9%
receiving zero.
Analysis of survival time from diagnosis of metastases by number of systemic therapies given,
showed a highly statistically significant association between increased survival time with increasing
number of systemic therapies.
Those diagnosed with metastases as recurrence received fewer lines of systemic therapies with 21.5%
receiving zero compared to 6.1% for those diagnosed with metastases de novo.
Conclusion: The demographics shown in our database were equivalent to that of the 2018 review
and aligned with current incidence rates in New Zealand. As survival outcomes were found to be in
concordance between the two analyses, we can support the conclusion that women in New Zealand
have poorer survival outcome compared to that of equivalent countries. We can also support the
conclusion made in the 2018 review that with increasing age there are lower numbers of lines of
treatment given.
However, when comparing summaries of treatment numbers we found that across all categories of
treatment modalities; systemic, chemotherapy, hormonal and biological, there was an
underestimation made by the review. Women from our database were shown to be receiving more
lines of therapies across all ages groups.
At this stage we can acknowledge that there are differences between the databases. Importantly,
there could be many reasons for this difference, such as limitations of the study design itself, missing
information from the private sector, the complex nature of metastatic breast cancer itself or that that
the discrepancy is in fact accurate. Moving forward, determining the reasoning behind the difference
would be a great value, and allow the further use the information obtained from our database to
inform future treatment of these women.
We can also conclude the importance of the National Breast Cancer Register and ongoing audits of its
data. From our data extraction alone we have been able to obtain and analysis key information
regarding the treatment of women diagnosed with metastatic breast cancer in the Christchurch
region. We also hope that in future the comprehensive amount of information recorded in our
database can be used in many other ways to help inform and guide future treatment and research of
metastatic breast cancer.
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Introduction: In the paediatric setting, parents are often asked to report the clinical symptoms of
their child. Although parents are commonly thought of as the experts of their own children, there is
conflicting evidence about the accuracy of these proxy reports. Ideally children would be able to selfreport their symptoms to the physician as symptoms are a combination of subjective and objective
experiences, however, children may not have developed sufficient reflective or communication skills
to allow for this.
Aim: We aimed to carry out a two phase study. Firstly, a systematic review looking for trends in the
literature reporting on the level and direction of agreement between child self-report and parent
proxy-report of physiological symptoms. Secondly, we performed a prospective study in a cohort of
children with Inflammatory Bowel Disease (IBD) to assess the child/parent dyad agreement levels in
the reporting of IBD symptoms using a validated tool called IBDnow. This tool reports seven
categories of IBD symptoms: pain, well-being, and stool characteristics.
Impact: It has been shown that children as young as 3 can reliability report their symptoms using
IBDnow, with a good level of agreement with their clinician. It is not known how well children and
their caregivers agree on IBD symptom reports, and this study will help guide the application of this
tool in clinical practise, and give insight into parent and child agreement with regard to IBD symptoms
and how this correlates with the literature.
Method: The systematic review process produced 36 papers for final review, which showed a strong
trend towards parents underestimating their child’s symptoms across a number of conditions. For the
prospective study we recruited participants from Christchurch Hospital Paediatric IBD clinic. Following
the consent/assent process, each child/parent dyad independently completed an IBDnow, reporting
the child’s symptoms in the previous week. Results were analysed to assess the individual agreement
level between each dyad for all IBDnow categories, and category agreement for the whole cohort
across each symptom category.
Results: We had 45 child/parent dyads (65% CD, 24% UC, and 11% IBD-U). The mean age for the
children was 11.6yrs (range 6-16yrs), and 51% of children were male. The mean proportion of
individual agreement was 0.62, which was below the acceptable range of 0.7 and lower than the
previously reported child/clinician dyad agreement of 0.72. No independent variable (child
age/gender/diagnosis, parent age/gender/education level) had a statistically significant effect on this
score. The overall category agreement was 62% which was also below the acceptable range of 70%.
Two categories had acceptable agreement: blood in stools (71%) and nocturnal stool frequency (84%).
None of the other five categories reached an acceptable agreement level, with stool consistency (47%)
and daytime stool frequency (46%) having the lowest level of agreement. Overall, caregivers tended to
overestimate as opposed to underestimate their child’s symptoms (21% vs 17%).
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Conclusion: The child/parent agreement using IBDnow did not reach an acceptable level, and
caregivers tended to overestimate their child’s IBD symptoms which is in contrast to the trend seen in
the literature. The cause for this difference is not known and further research needs to be done to
examine this, with one hypothesis theory being hypothesis is that it may be associated with parental
anxiety.
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Introduction: In the face of nursing workforce shortages and increasing pressure on health systems
globally, nursing education is adapting to provide a range of models of clinical education for the
nursing profession. One such model is the recruitment into nursing of students with prior
undergraduate degrees. While graduate-entry nursing programmes have been in existence
internationally for decades, the University of Otago, Christchurch’s Master of Nursing Science (MNSc)
degree is the first of its kind graduate-entry nursing programme in Aotearoa New Zealand.
Established in 2016 at the Centre for Postgraduate Nursing Studies at the University of Otago,
Christchurch, the MNSc is a two-year, graduate-entry Master’s qualification that combines Master’slevel research with clinical learning for nurses. Graduates of the MNSc are able to enter practice as
Registered Nurse following their successful completion of the State Final Examinations. The MNSc
offers a fast-track pathway to entry-level clinical nursing practice for people with prior undergraduate
degrees in any discipline.
Aim: This project aimed to analyse qualitative data collected through interviews with two cohorts of
the Master of Nursing Science programme conducted in 2019. The 2019 interviews were conducted
with an MNSc cohort in their second year of the programme, and with another MNSc cohort in their
first year of practice as Registered Nurses. The data analysed is part of a longitudinal study of MNSc
student and graduate experiences over the course of a total of five years of each cohort’s study and
early nursing practice. The longitudinal study will inform MNSc programme evolution, help to
understand student experiences of the programme, and provide insight into the MNSc graduate’s
preparedness for and experience of clinical practice.
Method: For this project, a thematic analysis of interviews (already conducted with MNSc cohort
groups in 2019) was undertaken and written up in to two separate reports that emphasised the key
themes emerging from the interviews with each cohort. An updated literature review was undertaken
to inform the project’s ongoing research component, and to compare and contrast the qualitative
data to any local and international literature. Both the qualitative data and literature review feed into
this report.
Results: Students from both cohorts interviewed in 2019 reflected extensively on the intensive nature
of the programme, and the impact that this had on family, social, working, and financial life during
study. In spite of feeling sometimes overwhelmed, the students generally agreed that the two-year
accelerated programme’s length combined with the higher level qualification that they are able to
attain above their pre-existing Bachelor’s degree made the commitment worthwhile.
A significant theme emerging from the interviews with students in their second and final year of study
in 2019 was the value of clinical learning to the students, who felt that most of their learning was done
on placement, and that this was the only truly effective way to gain the clinical skills necessary for
entering the nursing workforce. The students sought a supportive environment that enabled them to
ask questions and participate. This aligns with findings from international literature that graduate
entry nursing students on placement sought an educational environment in clinical settings which
facilitated a cooperative and non-hierarchical approach to supervision, and one that was nonjudgmental, empathetic, and trusting (Sheppard, Stacey, and Aubeeluck, 2018). Student experiences
with their preceptors were mixed, with some students feeling deeply engaged by their assigned
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preceptors, and others having minimal or no contact at all. The variation in quality of preceptor
supervision may impact both students and graduates of the MNSc programme, as preceptor quality
has been found to significantly influence the transition of new graduates to practice (Quek and
Shorev, 2018), and preceptors with little interest in their supervisory role have been found to have
detrimental effects on graduate nurses (Haggerty et al., 2012).
Interviewees in their first year of clinical practice in 2019 began their working year with feelings of
‘imposter syndrome’, though this was generally overcome within the first six months of work.
Discussing their transition to nursing practice, the graduates felt that their clinical skills were at the
appropriate level for a beginning practitioner, and felt that their workplaces were largely supportive
environments that offered them autonomy in practice and opportunities for learning and career
development. International literature suggests that graduates of graduate-entry nursing programmes
feel equally or more prepared for practice than other graduate nurses in their work environments,
and feel competent and safe to practice upon graduation (Cantalay et al., 2017; Sedgwick et al., 2014),
with supervisors tending to rate the graduates’ performance more favourably than graduates do in
their self-assessment of competencies (Sedgwick et al., 2014).
Conclusion: The students and graduates of the MNSc programme interviewed in 2019 valued their
MNSc degree, and felt that their combined research and clinical skills would contribute to and
improve their future clinical practice. Overwhelmingly, the interviewees were positive and enthusiastic
about the variety and diversity of work that a future career in nursing had to offer them. The
intensified MNSc training programme, while at times challenging and overwhelming, was made
worthwhile by the condensed length of the degree, and the ability to gain Master’s-level research skills
that built on their previous undergraduate experience and skill. These elements of the MNSc
programme may encourage people already with undergraduate degrees and a genuine interest in
clinical nursing to pursue nursing as a career. The reduced timeframe for study combined with the
higher-level Master’s qualification removes barriers for those interested in clinical nursing and with a
prior history of study, and may facilitate broader recruitment and diversity in the nursing workforce
that is complimentary to the Bachelor of Nursing undergraduate pathway.
References:
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Introduction: Tuberculosis remains one of the top ten causes of death worldwide with close to 1.5
million people killed annually. TB is caused by Mycobacterium tuberculosis, a highly dangerous and
infectious bacteria. Therefore, in a laboratory research setting, its safer, soil dwelling relative
Mycobacterium smegmatis is commonly used instead.
Mycobacteria appear to be highly resistant to immune system clearance, especially from our most
abundant white blood cell, the neutrophil. Neutrophils clear infections by ingesting foreign invaders
into specific compartments called phagosomes. Granules, small organelles within the neutrophil fuse
with these phagosomes to deliver an enzyme capable of producing bleach, a highly reactive oxygen
species. This generates a damaging internal environment which ultimately destroys the pathogen
within.
For reasons unknown, mycobacteria are killed slowly by this process when compared with other
notable human diseases. The identification of potential explanations for this may help to explain the
stubborn persistence of TB infections and could be used to develop new drugs for future therapies.
Aim: The aim of this project was to investigate and identify possible explanations for the observed
resistance of mycobacteria to neutrophil killing.
The three main hypotheses that were investigated in this project are:
•
•
•

Mycobacteria avoid internalization by neutrophils
Mycobacteria are capable of inhibiting phagosome-granule fusion
Mycobacteria contain a protein called mycothiol that protects against oxidative damage

Impact: The identification of factors that protect mycobacteria from immune clearance will hopefully
lead to new therapeutic targets for future drug therapy.
Method: The ability of neutrophils to successfully internalize mycobacteria was investigated by
incubating them together before the neutrophils were fixed onto glass coverslips. These were then
sent down to Dunedin where they could be imaged under high magnification using an electron
microscope.
To detect if the phagosome and granule were fusing, mycobacteria were firstly labelled with a
fluorescent probe that allowed us to track their location. Meanwhile, the neutrophils were labelled
with a bleach reactive probe which can be used to image the site of its production. The two were then
incubated together and their progress was followed under a live cell imager.
Lastly, the protective role of mycothiol was investigated by exposing mycobacteria to various amounts
of bleach. Following a 15 minute incubation, the samples were run through a mass spectrometer
capable of measuring the levels of mycothiol in each sample. The percent of surviving bacteria was
also calculated by counting the number colonies grown when streaked onto an agar plate.
Results: Images obtained using electron microscopy clearly show ingested mycobacteria located
within neutrophils indicating that they are unable to avoid internalization.
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Figure 1. Electron microscope image showing an ingested mycobacteria within a neutrophil

Using the live cell imager we were able to show that the fluorescently labelled mycobacteria
colocalize with bleach production as indicated below in yellow. This suggests that granules are able to
fuse with the phagosome and deliver their bleach producing enzyme.

Bacteria

Bleach

Overlay

Figure 2. Live cell image showing fluorescently labelled mycobacteria (left), bleach production (middle) and the overlay of
each image (right). Areas of yellow indicate a co-localization of the two signals.

Mass spectrometry followed by cell counts revealed that the loss of cell viability tracks well with the
loss of mycothiol as increasing amounts of bleach are added. This suggests that mycothiol plays a
protective role in cell survival when faced with oxidative damage.

Figure 3. Graph indicating the remaining level of mycothiol (circles) and percent of surviving bacteria (squares) over a
range of bleach concentrations

Conclusion: During this project we found that mycobacteria are internalized by neutrophils and are
unable to inhibit the fusion between the phagosome and granules. We also discovered that mycothiol
may be playing a protective role however further investigation into whether the observed trend can
be replicated within neutrophils is required.
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Introduction: New Zealand’s population is aging and there are more people with multiple diseases.
This has led to a rise in polypharmacy, meaning more patients are taking multiple drugs concurrently.
Thus the likelihood of drug interactions is also increasing. This can lead to therapeutic failure or
toxicity. In order to manage this risk, there are several resources available with information about
drug interactions but there are inconsistencies between the classifications of drugs within these
resources. This studentship compared clinical drug interaction resources with the published drug
interaction studies for drugs that have been registered in Australia or New Zealand since 2011.
Aims: To identify which drugs, registered in NZ or Australia since 2011, are clinically important causes
of pharmacokinetic drug interactions. To assess the accuracy of key clinical drug interaction
resources.
Impact: The findings of this project will be made available in an open access database
(http://www.pkis.org/) that can be used to provide accurate information to clinicians about the drugs
most likely to cause pharmacokinetic drug interactions.
Method: Three widely used resources were examined: Stockley’s Drug Interactions used by the New
Zealand Formulary™ (Stockley’s), the Australian Medicines Handbook™ (AMH), and the Drug
Interactions Flockhart Table™ (Flockhart). From these resources, a list of all potential inhibitors and
inducers of drug metabolising CYP enzymes was compiled and 134 drugs registered in Australia or
New Zealand was identified. Of these, 30 drugs were identified as not having been assessed in an
earlier study (Polasek et al. 2011, Perpetrators of pharmacokinetic drug-drug interactions arising from
altered cytochrome P450 activity: a criteria-based assessment). One drug can affect multiple enzymes,
so from these 30 drugs there were 40 drug enzyme pairs that were evaluated.
Drug interaction studies were identified using a standardised search of Medline (Ovid 1966-2020),
PubMed (1966-2020) and EMBASE (1947 – Present). Google Scholar® and the FDA Clinical Trials
database were used as secondary sources to identify unpublished studies conducted within the
industry. These studies were evaluated using established criteria such as: available clinical
pharmacokinetic studies in humans (n ≥ 6); the use of a valid CYP ‘probe’ (the test drug metabolized
by the CYP enzyme, fmCYP≥0.8); dosing until steady-state with a clinically relevant dose. Studies meeting
all criteria were considered Level A evidence.
Where Level A evidence was not available, studies of lower quality (in vitro studies, physiological
simulations, case reports, FDA labels) were used as Level B evidence to determine whether drugs
could have a clinically significant impact on CYP enzymes.
For each drug enzyme pair, the predicted classification from each resource and the classification
determined from primary literature was recorded using Google Sheets. “Clinically important” was
defined, as in the FDA classifications, as the interaction causing more than twofold change in area
under the plasma concentration–time curve (AUC) of the ‘probe’ drug.
Results: There were 19 drugs that were classified as being clinically important. Of these 19 drugs, 12
are inhibitors of CYP enzymes and 7 are inducers of CYP enzymes (see Table 1). These 19 drugs
formed 25 drug enzyme pairs out of the 40 drug enzyme pairs evaluated.
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Table 1. Classification of clinically important drugs
Level A evidence
Level B evidence
Total
fenofibrate,
Inhibitors
esomeprazole, netupitant, etravirine, abiraterone,
12
cobicistat,
mirabegron, isavuconazole, idelalisib, vemurafenib,
letermovir
crizotinib
Inducers
teriflunomide, enzalutamide, apalutamide,
7
lumacaftor, asunaprevir, mitotane, dabrafenib
The remaining 11 drugs (15 of the 40 drug enzyme pairs) were not classified as clinically important.
There was Level A evidence available for 28 of the 40 drug enzyme pairs (70%) and the remaining 12
drug enzyme pairs were classified using Level B evidence.
How these drug enzyme pairs were classified by clinical resources is shown in table 2. The sensitivity
of the 3 resources is as follows: Stockley’s (64%), AMH (80%), Flockhart (32%). The rate of false
positives within the classifications of each resource is as follows: Stockley’s (6%), AMH (20%), Flockhart
(56%).
Table 2. Classification by clinical resources
Clinically important drug
enzyme pairs (n=25)
Stockley’s
AMH
Flockhart

16
20
8

Misclassified drug enzyme
pairs
(n=15)
1
5
10

Conclusion: This study used primary literature to apply clinically relevant criteria and identified 19
potential inhibitors and inducers of drug metabolism registered since 2011. This is in addition to the
42 drugs previously identified by Polasek et al. 2011. As more drugs are introduced there is increasing
complexity in prescribing drugs. Drugs that are metabolised by certain CYP enzymes should not be
prescribed with the inhibitors and inducers of said enzymes in order to avoid adverse drug
interactions. A limitation of this study was that Level A evidence was not available for all drugs
identified as being clinically important. Thus there is more research that needs to be done to validate
some of the classifications. Of the medicines registered since 2011 the most important class of
inhibitors is the kinase inhibitors and of inducers is the nonsteroidal antiandrogens. The 19 potential
inhibitors and inducers of drug metabolism identified can be added to catalogues of major CYP
inhibitors and inducers of drug metabolism. The accuracy of the clinical resources used to identify
potential pharmacokinetic drug interactions can be improved.
Acknowledgements: Associate Professor Matt Doogue for ongoing support and to the generous
sponsor University of Otago, Christchurch.f
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Introduction: Bladder ultrasound scanners are portable devices which use ultrasound technology to
measure bladder volume digitally. They have been found to be cost effective, non-invasive, convenient
and accurate. The scanners are utilised clinically as a diagnostic aid for situations such as; urinary
incontinence (also known as bladder leakage), insertion and removal of urinary catheters (a tube used
to empty urine from the bladder), establishing voiding (urination) schedules, diagnosis of acute urinary
retention and monitoring of bladder volumes in circumstances such as post-surgery or trauma.
There are three bladder scanners at Burwood Hospital and these have no clear guidelines around the use
of them in the older inpatient setting. Interestingly, the International Continence Society doesn’t give clear
guidelines about the clinical utility of bladder scans for the assessment of urinary incontinence in frail
older people citing lack of evidence. It is unclear whether the use of the bladder scanner may help or
hinder management in the frail geriatric population. These older people have a higher incidence of
urinary symptoms including incontinence. Frail people are also possibly at risk of unnecessary action if
they have a scan result that is abnormal but they are asymptomatic. These unnecessary actions include
further investigations, changes to medications and catheterisation.
Previous studies have shown that in the post-operative setting, the use of a bladder scanner can help
to reduce unnecessary urinary catheterisation. However, it is also possible that use of a bladder scanner
may encourage interventions, such as an asymptomatic raised residual volume resulting in the
insertion of a urinary catheter where there is no clinical indication. Therefore, it is uncertain whether
their use influences or correlates with rates of unnecessary catheterisation or any other interventions
and what outcomes may occur due to this.
Aim: Our aims were to understand the current use of the bladder scanner on the Older Person’s Health
inpatient wards and the subsequent outcomes. This included the population and demographics of those
being scanned, the reason the scan was undertaken, who initiated the scan and the outcomes following
the scan. These outcomes include catheterisation, a change in medication, or a specialist referral such as
a continence nurse specialist or continence clinic. Finally, we wanted to understand how the use of
bladder scans impacts on patient management. Both looking at the positive and the negative effects.
Impact: This research will contribute to increase the small amount of current data on the use of bladder
ultrasound scanners in the frail geriatric population. Furthermore, this data will be utilised locally to
develop guidelines for the use of the bladder scanner in the older persons health setting. This can also be
further expanded to other frail older populations.
Method: We concurrently recruited patients who had undergone a bladder scan whilst being an
inpatient from the November 2019 to January 2020. We audited 102 independent uses of the bladder
scanner from 6 various wards and then collected data from the successive patient notes. We collected
27 various data points which included patient demographics, frailty scales, polypharmacy status,
diagnoses, continence status at admission and discharge, reasons for the scans, who initiated the scan,
technical accuracy of the scans, actions following the scans, catheter status throughout their inpatient
stay from admission to discharge and finally, discharge destination. From this, we analysed the data for
common themes and outcomes.
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Results: We demonstrated that this study was carried out in frail geriatric population as evidenced by
a low average FIM (functional independence measure) of 72. A high average age of 82 and an average
polypharmacy measure of 6 medications per patient. From admission to discharge, continence status
was improved by almost half, which is in keeping with what we would expect in wards with a
rehabilitation focus. Additionally, from admission to discharge, rates of catheterisation were decreased
from 28% to 6%.
Regarding bladder scanning, scans that were initiated by the medical team were twice as likely to
generate an action compared to nursing initiated scans. Overall, we found there was a 31% chance of
an action being taken after a bladder scan. There were three main indications that resulted in actions.
These were, trial of void, evaluation of urinary incontinence, and if the patient was unable to void or
experiencing difficulty voiding. We found that 45% of the trial of void group had an action taken. This
was compared to 14% and 10% for urinary continence and unable/difficulty voiding groups respectively.
We also categorised the scans into volumes and those with a bladder volume over 400mL were most
likely to generate an action.
We did not find any evidence of harm from the bladder scans, with only one patient receiving a new
catheter at discharge that was not present at admission.
Conclusion: In summary, what we have found from the data supports previous research in that bladder
scanning does not cause unnecessary interventions such as catheterisation. In this study specifically,
this applies to the geriatric population. We have found that the trial of void group of patients has
overwhelmingly more actions than any other group. Overall, the actions from all groups generated are
considered low and this raises a question as to if bladder scanning is a worthwhile diagnostic aid in the
clinical setting. Further research in this field is needed to work out if it is the bladder scan itself that is
informing the patients management or another factor. We plan to use this information to develop local
guidelines to better utilise the bladder scanner. Focusing on trying to only perform scans on patients
where it is likely to be a helpful test in their management and therefore avoiding unnecessary scans.
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Introduction: Each year, approximately 340 New Zealand (NZ) women are diagnosed with ovarian
cancer, which has the highest mortality rate of all gynaecological cancers. In comparison to other
gynaecological cancers such as cervical or endometrial, where 5-year survival is above 60%, 5-year
survival for ovarian cancer sits at around 35-40%. Although research is underway, at present there is
no screening programme for ovarian cancer. Presentation to health services is often delayed due to the
generalised symptoms such as abdominal bloating, pain and loss of appetite, which commonly manifest
at advanced stage. The lack of specificity of these symptoms also poses challenges to reaching the
correct diagnosis. Despite this, other countries are seeing improvements in ovarian cancer survival
rates, while survival rates in New Zealand remain unchanged.
Aim: To document the clinical care of NZ women with ovarian cancer against a set of proposed
treatment quality performance indicators (QPIs) identified by review of QPIs used by comparable
countries including Scotland and Australia, to assess whether we are implementing best possible
practice.
Impact: The study will give an overview of current ovarian cancer treatment in NZ and how it compares
internationally. Any differences in practice will be identified, along with areas where practice could be
improved with a view to increasing survival rates for NZ women with ovarian cancer in the future.

Method: This study was an observational retrospective review of the clinical notes of women who
were diagnosed with invasive ovarian cancer of ovary/uterine tube/peritoneal origin during the 12
month period between 1 November 2018 and 31 October 2019. This timeframe was selected in
order that the study would reflect current treatment practice in NZ. As it is considered standard
practice that all women with ovarian cancer should be discussed at a regional Multi-Disciplinary
Meeting (MDM), theoretically records for all women with ovarian cancer should be accessible
through MDM records. Therefore, women who were diagnosed within the specified timeframe
were identified through the MDM databases from the three main NZ centres (Christchurch,
Wellington and Auckland). Of the 268 women identified, access was gained to 169 records. Women
were excluded if their data was inaccessible. This study gained ethics approval through the
University of Otago Ethics Committee (reference number HD19/060, approved 18 November,
2019). Analysis was done using the statistical software programme STATA (StataCorp. 2013. Stata
Statistical Software: Release 13. College Station, TX: StataCorp LP).

Results: Demographics: The majority of women (65.7%) presented with late stage disease (i.e.,
stages 3 and 4). The average age was 61 years (range: 19-87). Ethnicity was European (76.9%),
Māori (4.1%), Asian (8.8%), Pacific (8.8%) and Other (1.1%). Compared with European women
(mean age 63 years, range 19-87), Māori and Pacific women presented at a younger age (Māori
mean age 58, range 21-77, Pacific mean age 48, range 20-73), and earlier stage (European 30%,
Māori 57%, Pacific 53%). 33.7% (56/169) of presentations were acute, 12.4% incidental (21/169)
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and 53.8% (92/169) were referred. 63.3% of diagnoses were of serous histology (inclusive of both
low and high grade, 107/169), 14.8% were classified as Other (25/169), 5% Mucinous (10/169), 5%
Endometrioid (10/169), 8.2% Clear Cell (14/169), and 1.7% were classified as Adenocarcinoma
(3/169).
QPI analysis: Targets met include 95% (Set Target: 95%) of women with late stage cancer were
operated on by a gynaecological oncologist. 68.6% (Set Target: 30-50%) of women had no visible
disease following primary surgery for advanced cancer. 83-94% (Set Target: 60%) of women had
≤1cm visible disease following primary surgery for advanced cancer (range accounts for those with
residual not recorded). Between 89-95% (Set Target: 65%) of women had ≤1cm visible disease left
after chemotherapy delayed debulking surgery for advanced cancer (range accounts for those
with residual not recorded). 100% (Set Target: 100%) of women had histological or cytological
diagnosis prior to starting neo-adjuvant chemotherapy and 100% (Set Target: 90%) were given first
line treatment with a platinum agent. Targets not met include 89% (Set Target: 95%) of women
referred had their treatment planned and reviewed at MDM. 91% (Set Target: 100%) of women
had their stage at diagnosis documented at MDM. 86% (Set Target: 100%) of patients with early
stage disease had an adequate staging operation. Genetic testing was not included in the final
results as referral method differed between main centres meaning further investigation into
testing is required to draw conclusions.
Limitations: The number of patients identified from the MDM databases is approximately 80%
(268/340) of the expected registrations for ovarian cancer in one year in NZ according to the
Ministry of Health Cancer Registry, so investigation is required to determine why there is a
difference in these numbers. Furthermore, of the women identified, chemotherapy data was not
available for 40%, due to limited access to peripheral DHBs. Therefore, we need to use a different
approach to collect this data for a comprehensive analysis. Because of these two limitations on
data collection, we have to be cautious in coming to conclusions regarding current treatment
practice.
Conclusion: So far, QPIs have been measurable and results are comparable with international targets.
Further data collection and monitoring will be undertaken to confirm these preliminary conclusions.
Looking at impact on survival, it appears that the treatment process for women with ovarian cancer in
New Zealand may not be the culprit for the lack of improvement in outcomes. As observed in the
analysis, one third of patients presented acutely. Therefore, we need to investigate delays in
presentation as another possible explanation as to why disparities in survival improvement exist when
New Zealand is compared with other centres such as Australia and Scotland.
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Introduction: “Ko te reo te hā o te ahurea” is a whakataukī (Māori proverb) which translates to “the
language is the breath of the culture. Māori culture is embedded within the language, insomuch that
one can not exist without the other (Rewi & Ratima, 2018). Knowing the language gives insight into
knowing the culture. In 1987, Te Reo Māori became an official language of New Zealand, and with the
increasing use of Te Reo Māori, coupled with the growing Māori population, Te Reo Māori use
continues to rise (Stats NZ, 2019). Appreciation and utilisation of Te Reo Māori, especially with Māori
clients, increases engagement with their care and a better health outcome.
This project was initially created to remedy the abundance of Te Reo Māori advice and guidance
requests to MIHI (Māori and Indigenous Health Institute). These requests came not only from clinical,
administrative and academic staff, but also from medical students. Currently, access to resources,
which are tailored to the current Christchurch hospital environment, are non-existent.
Aim: There are two primary aims of this project. Firstly, to identify the current Te Reo Māori climate
within the Christchurch hospital environment and gage interest topics. Secondly, to produce
accessible Te Reo Māori resources, shaped to the current Christchurch hospital climate for University
of Otago, Christchurch, staff and students.
Impact: This project affords an opportunity for medical students as well as clinical, administrative and
academic staff to learn basic Te Reo Māori and Tikanga Māori skills in their own time and at their own
pace. Specifically, this resource is tailored to the Christchurch Hospital setting, making the material
relevant and up-to-date.
Method: Methodology consisted of three phases. The initial phase, an online survey, sent via email to
medical students and staff of University of Otago, Christchurch, which gained 169 responses. Length
of course, current Te Reo Māori knowledge and topics of interest. The responses from the survey
shaped the second phase, production of online resources. The final phase includes a peer review by
fluent Te Reo Māori speakers and senior academic staff.
Results: From the 169 responses, 48 percent identified having no confidence in using Te Reo Māori, a
further 50 percent were ‘somewhat confident’ in using Te Reo Māori, with only approximately two
percent being able to either understand or speak Te Reo Māori. With reference to the length of the
programme, the majority (62 percent) stated less than an hour. Topics of interest (shown in fig.1),
where participants could select multiple topics, were ‘brief conversations’ (75 percent), ‘mihimihi
(personal introductions)’ (64 percent), ‘opening and closing meetings’ (48 percent), and ‘tikanga Māori
(Māori customs and protocols)’ (48 percent).
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Fig 1. Graph showing data generated from survey on topics of Te Reo Māori interest.

The second phase of the project produced interactive videos (shown in pic. 1), with introductory videos
to each module, video scenarios of how to use the content taught, an activity and a quick quiz to
consolidate the learning. All resources are accessible on Med Moodle.
Conclusion:
With growing interest for Te Reo Māori
inclusion in the work place, an online Te Reo
Māori learning resource was created.
Guided by local survey, the current
Christchurch hospital environment was used
as the setting. University of Otago,
Christchurch campus staff and students will
have access to this resource later this year.
Pic 1. Snippets of videos used in the project for Te Reo
Māori use. Clockwise from top left: use in the
classroom, introductory video, brief conversation in
the kitchen, tikanga Māori in GP clinic.
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Introduction: Vitamin C is an important nutrient for humans as it is required for multiple processes
and reactions in the body that contribute to maintaining health. Vitamin C is one of the few nutrients
that humans cannot synthesise themselves due to a mutation in the biosynthesis pathway. Therefore,
we rely on dietary sources to meet our requirement. During the cancer process, it has been suggested
that the requirement for vitamin C may increase as the body is placed under immense stress. In
addition to this, treatments such as chemotherapy have been thought to further stress the body and
may therefore further increase this requirement. A previous summer studentship showed patients
with cancer undergoing chemotherapy had considerably low levels of plasma vitamin C when
compared to cancer patients prior to surgery to remove their cancer (no chemotherapy). This
suggests a potential difference between patients who receive chemotherapy and those who do not. In
addition, patients who reported higher levels of exercise had higher levels of vitamin C than those
who reported low levels of exercise.
Aim: To measure plasma levels of vitamin C, repeatedly, in patients during their course of
chemotherapy for cancer, and to relate these measurements to their treatment cycle, and to their
exercise levels.
Impact: The role of vitamin C use in cancer is an ongoing debate due to a lack of robust clinical
evidence. This data will help to provide data regarding patients undergoing chemotherapy or
immunotherapy and may lead to clinical recommendations for this cohort of patients.
Method: Ethics approval for this study was obtained for the NZ Health and Disability Committees
(18/STH/223/AM01). Patients with a confirmed diagnosis of cancer were approached at the Oncology
day ward at Christchurch Hospital on the day of their planned treatment and invited to take part in
the study. Consented patients completed a simple health questionnaire (smoking, exercise, 24 hour
dietary recall, vitamin C supplementation) and height, weight, cancer diagnosis, treatment regimen,
and next treatment appointment were recorded from their medical records. A subset of patients were
provided with Fitbits to record their step count over one week. Each patient provided a small blood
sample (5 ml) on the day of recruitment, which was taken by a nurse from the chemotherapy day
ward. Patients were followed up at their next chemotherapy/immunotherapy appointment to repeat
the blood sample (up to four times) and 24-hour dietary recall. Blood samples were centrifuged to
isolate plasma and rapidly frozen. Samples were processed for batched vitamin C analysis, using high
performance liquid chromatography with electrochemical detection (HPLC-EC).
Results: In total, 52 patients were recruited from the oncology day ward on their day of planned
treatment. Of the 52 patients, 73% were female and 27% male. The majority of patients were aged
between 50 and 59 years old. The majority of the cohort identified as NZ European (79%) with 10%
identifying as Māori. The most common cancer type was breast, followed by melanoma and colon
cancer. The majority of patients (87%) were receiving chemotherapy, with the remaining 13% receiving
immunotherapy. Most patients (58%) had local disease, with 42% having metastatic disease. The blood
sample obtained from a patient on the day of recruitment was deemed to be fasting as patients were
only included if their dietary questionnaire showed they had consumed little or no vitamin C on the
day. To date, the blood samples from 40 patients and their repeat samples have been analysed for
vitamin C (n=105), and Fitbit data is still being collected and analysed. The pie chart in Figure 1 details
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the vitamin C status of 40 of our patients based on their first blood sample. Of the 40 patients, 22% had
saturating levels and 30% had adequate levels, but 28% had inadequate levels, 15% had marginal and
5% had deficient levels of vitamin C.
Plasma vitamin C levels did not change significantly over multiple sampling days (Figure 2), with a slight
increase noted at sample day 2 and returning to the baseline by sample days 3 and 4.

Conclusion: This study showed that, although over half of the patients had plasma levels in the
adequate or saturating range for vitamin C, a significant proportion of patients did not achieve
adequate plasma levels of vitamin C (48%). Importantly, 20% of those were deemed to have levels
marginal and below. The patients deemed to be marginal and below, based on this plasma result, are
at risk for developing scurvy. Across the course of 4 treatment days there did not appear to be a
significant change in the vitamin C levels. The slight increase noted on the second day of sampling may
be due to patients being explicitly told that vitamin C is being measured, and this increased awareness
may have resulted in increased dietary vitamin C intake. However, interestingly, this change is not
maintained on the third and fourth sampling day. Overall, this data shows that vitamin C levels did not
reduce over the course of cancer therapy in this cohort of patients. The findings from this study provide
further data on the vitamin C status of cancer patients receiving therapy in Canterbury and adds new
information regarding plasma vitamin C levels over a period of time during cancer treatment.
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Continuation of the Transitions to Menopause Project
STUDENT
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SUPERVISOR(S)
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SPONSOR
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Introduction: The Christchurch Health and Development Study (CHDS) is a longitudinal study that has
followed a cohort of 1265 people born in Christchurch in 1977. At the time of the 2017 interview,
participants were 40 years old. The female participants are entering the menopausal transition and
may experience menopausal symptoms and change or loss of their menstrual cycle. During the 40-year
interview, 471 of these women were asked about these experiences, in order to establish a baseline for
data collection in future years.
Aim: The aims of this project were to provide baseline data on menopausal status and the prevalence
of menopausal symptoms at age 40. This summer studentship was established to collect medical
records, in order to validate and supplement data collected from the 40-year interview. This was
undertaken to minimise recall bias and provide information that cannot be assessed in an interview
setting.
Impact: Menopausal experiences have the potential to affect women socially and economically. There
have been many studies looking at menopause, however there is not a lot of information on the
menopause transition in contemporary New Zealand.
Method: This project involved collecting medical records from female CHDS cohort members living
around New Zealand, through correspondence with research offices at 17 District Health Boards.
Locality authorisation was required for many of the DHBs. Some of the data was extracted by
information analysts and some was extracted manually. Records collected included: medications (to
determine use of contraceptives that may mask or cause changes in menstrual cycle), oophorectomies
(to determine if surgical menopause has occurred), hysterectomies (to determine if the participant is
expected to have periods), and hormone blood results.
This information was combined with data from the CHDS 40-year interview. During this interview,
participants were asked questions relating to their menstrual cycle such as: “Have you had a period in
the last 12 months?” and “Over the past 12 months, have you experienced menstrual cycles that are
noticeable longer or shorter than normal?”. This information helped determine menopausal status of
each woman (premenopausal, perimenopausal or postmenopausal).
In addition to the menopausal status questions asked in the 2017 interview, the women were also asked
about the severity of their menopausal symptoms, using the Greene Climacteric Scale. This scale asks
about 21 symptoms (for example, hot flushes and difficulty sleeping), on a severity scale of 0 (not
bothered by the symptom) to 4 (bothered by the symptom all the time). The scale had a total score
ranging from 0 to 84.
Results: At the time of writing this report, records were successfully extracted from 9 DHBs, with
collection from other DHBs currently being negotiated.
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Preliminary analysis of menopausal status showed:
Menopausal Status
Premenopausal
Perimenopausal
Postmenopausal
Undetermined
Total

Number
318
95
8
50
471

Percent
67%
20%
2%
11%
100%

The respondents who were postmenopausal included people who had undergone early natural
menopause (n = 3), people who had undergone bilateral oophorectomies (n = 3) and oncology patients
who had developed ovarian damage from chemotherapy and radiotherapy (n = 2).
A proportion of the cohort (11%) are currently undetermined in their menopausal status. Some of these
were women that had undergone a hysterectomy and therefore experienced no recent changes in
menstrual cycle. There were also some women who had noticed a change in regularity of their period
but who were on hormonal contraceptives that may account for these menstrual changes. For these
two groups, medical records were consulted, and they were manually assigned to a category. The
subset of these people whose medical records lacked any evidence of hormonal changes were assigned
to “undetermined” as there is currently no way to discern their menopausal status. The number of
undetermined cohort members is expected to reduce as more medical records are compiled.
This graph below shows the mean score on the Greene Climacteric Scale for each menopausal status.

As expected, severity of menopausal symptoms was higher in women who were in perimenopause and
postmenopause.
Conclusion: Current literature suggests that 1% of women will undergo early natural menopause by
the age of 40. Our results were consistent with this.
The CHDS will continue to collect data from these women as they progress through the menopausal
transition. This data will ultimately be used to examine predictors of early natural menopause, and
correlations between menopausal experiences and a range of various psychosocial variables.
This summer studentship provided me with useful insight into the intricacies, benefits and limitations
of medical record collection.
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Research Priorities in Parkinson’s Disease
STUDENT:

Joshua Wensley

SUPERVISOR(S)

Dr Toni Pitcher

SPONSOR:

Canterbury Medical Research Foundation

Introduction: Parkinson’s Disease is a common neurodegenerative disorder where dopamineproducing neurons in the midbrain begin to die. As they die the brain regions dependent upon
dopamine begin to malfunction. The most obvious symptoms are motor-related - tremor, slow
movement, stiffness and gait changes. The psychiatric symptoms - dementia, memory loss,
slowed thinking and depression - are less obvious but can be just as burdensome.
Parkinson’s disease research is primarily researcher-led. Despite this the Parkinson’s community
consists of a number of groups: people with the disease, their spouses and family members, the
healthcare workers involved in their treatment and care, as well as researchers. We do not know
what the research priorities of these groups are, and how or if they differ.
Aim: To establish the research priorities of the New Zealand Parkinson’s community.
Impact: This research will give people living with Parkinson’s and their families the chance to
express their views on the most important Parkinson’s-related research topics and potentially
influence the direction of future Parkinson’s related research in New Zealand. This study may help
direct Parkinson’s research to meet the needs of the groups it hopes to serve.
Method: We created an online survey and invited four groups of people to complete it. They were
people with Parkinson’s (PwP); spouses, family members, and friends of people with Parkinson’s
(Family members); clinicians and allied health care workers in the care of people with Parkinson’s
(Clinicians); and researchers involved in neurology and neuroscience focused research.
We recruited participants to our survey via email lists. We emailed PwP via the Parkinson’s New
Zealand email database, the New Zealand Brain Research Institute (NZBRI) research database, and
the Canterbury Multiple Sclerosis and Parkinson’s Society database. We asked them to complete
the survey and to forward it to their Family members. Clinicians were recruited by emailing
specialist organisations and asking them to forward the survey to their members. Researchers
were recruited through the Brain Research New Zealand network’s email database.
The survey contained both free text and guided questions, and canvased views on the aspect of
the disease that has the most impact on a person’s life, the specific symptoms research should
focus on, and the importance of different types of research. The survey also asked about the level
of engagement with research and willingness to participate in research.
Results: 629 people have responded to our survey thus far. The table below summarises the
response demographics.

n

PwP

Family

Clinicians

Researchers

403

167

33

26
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Median Age band

71-75

66-70

51-55

< 40

Sex

39% Female

74% Female

71% Female

69% Female

Due to the low response rate of Clinicians and Researchers, this report will focus on the way that
PwP and their Family responded to our survey. Responses are summarised in the table below.
Top priority symptoms to

Most important research

focus research on

area

Walking and Mobility
PwP

Balance problems
Tremor

Family

Hope for future research

New drug treatments

Development of a cure

Studies seeking patient
knowledge

Identification of the root cause

Diagnostic tests for PD

Early detection of PD

Walking and Mobility

New drug treatments

Memory and thinking problems

Cognitive tests for PD

Speech and communication

Diagnostic tests for PD

Better treatment / medication
Ways to slow progression

Better treatment / medication
Ways to treat Dementia and
Cognitive impairment

PwP and family members tended to respond in a similar way. The key difference is that PwP were
focused mainly on the motor symptoms of Parkinson’s Disease, while family members were split
between focusing on motor symptoms and cognitive symptoms.
Approximately one third of PwP explained that Parkinson’s forced them to leave their jobs or
reduce their work. Some explained that this placed them under financial hardship. Many PwP
said an earlier diagnosis would have enabled them to transition more gracefully from health to
disability by making different life choices, which may explain why early detection is a priority.
Clinicians and researchers are absent on this table. From the limited responses we have so far,
Clinicians responded similarly to family, and also wanted to know how to best support family
members as they cared for PwP. Researchers mainly focused on cognitive decline.
PwP and Family members indicated they were satisfied with the quality of existing research, and
reported that research outcomes were easily accessible and well-written. Around 50% of PwP and
family members indicated a willingness to participate in research despite lower actual
participation rates, suggesting potential for increasing research participation in the NZ Parkinson’s
community.
Conclusion: Our study has identified the research priorities of the New Zealand Parkinson’s
community. Our data collection is still ongoing and we will be sending targeted emails to boost the
response rate of Clinicians and Researchers. A useful future study would be to conduct small-group
sessions to identify specific research questions associated with the symptoms identified as top
priorities, to provide further guidance to researchers
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Fertility Discussions with adolescent and young adult cancer patients
– do they occur in a timely and equitable manner?
STUDENT:

Sophie Westgarth

SUPERVISOR(S):

Louise Sue, Val Waugh, Dr Kate Gardner, Dr Louise
Bremmer

SPONSOR:

Ruth Spearing Trust

Introduction: The Adolescent Young Adult (AYA) population of cancer patients, ages 12-24, are
nearing or have reached reproductive age. Frequently their treatment carries a risk of infertility, so
clinicians should comply with the Standard of Care published by the AYA Cancer Network Aotearoa in
that states “Prior to treatment, all AYA cancer patients will be informed about the potential risks of
treatment-related infertility, and, where appropriate, fertility preservation procedures will be
completed”. The timeliness of this conversation and a Fertility Specialist referral is relevant as delays
can affect the number of days available for fertility preservation measures.
Documentation of discussions and referrals should be adequate because insufficient documentation
could impact quality of care for patients. An effort should be made to address fertility where relevant
throughout treatment and into survivorship care.
Aim: To identify whether discussions around fertility risks are occurring at an appropriate time in the
diagnostic process for AYA patients, and whether all preservation options are offered and referrals
made in a timely manner. A secondary aim analysed the type of documentation, and the roles of the
health professionals having fertility discussions.
Impact: To optimise best practise for treatment of AYA by assessing fulfilment of current clinical
guidelines.
Method: To carry out this retrospective analysis, we went back to 2015 to include a total of 100
patients, all of whom had records of diagnosis and treatment in the South Island (treated under
Southern or Christchurch DHBs). Medical records were accessed using Health Connect South,
MOSAIQ and hardcopy clinical notes, recording demographic factors including gender, age at and year
of diagnosis, ethnicity, treating service, whether presentation was acute or chronic, social and past
medical history, and treatment fertility risk details.
Timelines were established by noting when fertility was discussed at each point in the diagnostic
process, when specialist referrals were made, fertility preservation measures were undertaken and
follow-up conversations had post-treatment. The method of documentation, the context in which
discussions were had, and who was having them were also recorded.
Results: Of 100 cases, 73% had a documented FD prior to starting treatment, 52% had a referral to
Fertility Associates and 49% underwent fertility preservation. 62% of first fertility discussions were
delivered by a specialist, with 19% by an AYA Cancer Nurse Specialist. Shown in figure 1.0 are 30% of
first Fertility Discussions being documented in the first 4 days following any suspicion of cancer.
There was a delay seen for many patients, with 46% having at least 15 days before fertility was
mentioned. This could be due to any delay in diagnosis, as often risk wasn’t mentioned until
treatment was discussed following a confirmed diagnosis. Type of cancer diagnosis and treatment
urgency also impacts discussion timeliness.

Figure 1.0

Figure 1.1
SUMMER STUDENTSHIP PROGRAMME 2019-2020 | UNIVERSITY OF OTAGO, CHRISTCHURCH
91

When comparing genders, the fertility discussion rates were similar between males and females, at
83% and 74% respectively. Of 8 patients who didn’t undergo fertility preservation due to treatment
urgency, all were female. This is likely because preservation measures are generally more time
consuming, if oocyte harvesting if required.
There was much variation in the chronological order of events, as first recorded fertility discussions
were seen to be either prior to or following any Fertility Associates referral, although this is likely due
to a lack of or insufficient documentation of actual first fertility discussions.
Conclusion: The methods of documenting fertility discussions have much room to be defined, and it
would be beneficial to establish documentation at the same rates across all types of cancer
diagnoses. Strategies to support this could include utilizing technology to have accurate electronic
medical records, and staff education about when and what to document in order to minimise delays
to give AYA the best chance to have time that allows for fertility preservation. It will also reduce any
failures to discuss infertility risk altogether.
A larger cohort would be required to confidently establish whether the demographic factors are
associated with higher odds of having fertility discussed, and the time at which it is raised. Further
analysis can be completed to establish rates of follow-up discussions. The database of 100 patients
can be contributed to, or comparisons can be made, with future data collection and research.
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Can exercise improve the effect of immune checkpoint inhibitors for
cancer therapy in mice?
STUDENT:

Thomas Williams

SUPERVISOR(S):

Linda Buss, Dr Abel Ang and Associate Professor Gabi
Dachs

SPONSOR

Cancer Society Diamond Harbour, Kaikoura & Rangiora
Groups

Introduction: When cancer arises in the body it activates an immune response which attempts to
eliminate the cancer via a range of mechanisms. Immune cells, for example CD8 T cells and natural
killer cells, are able to destroy cancer cells through the release of cytotoxic proteins. Despite this, it is
now well established that tumours are capable of recruiting and subverting immune cells to support
tumour growth and development. Often immune cells will reach the site of the tumour, however once
there, they fail to eliminate cancer cells and in some cases support tumour growth.
Immune checkpoint inhibitors, such as pembrolizumab, are a new class of drug which prevent this
subversion and instead support elimination of the cancer by the immune system. Check point inhibitors
are now licensed in New Zealand for the treatment of some cancers, including melanoma. Although
immune checkpoint inhibitors can be remarkably effective, a subset of patients will not respond to the
treatment. Because of this, there is significant interest internationally to identify ways to improve the
effectiveness of these drugs.
Exercise has been shown to positively influence immunity via a range of different mechanisms. In both
mice and humans, acute exercise mobilises immune cells to the bloodstream. These are then thought
to migrate to peripheral tissues, but it is not known whether this includes increased migration to the
tumour. More research is needed to obtain a better understanding as to how exercise may affect
tumour immunology.
Aim: To determine, in mice, the effect of concurrent exercise with cancer immune checkpoint inhibitor
treatment by measuring changes in the tumour.
Impact: Finding ways to improve the effectiveness of immunotherapies is of high interest given their
poor long-term effects in some patients. This is the first study to investigate how exercise impacts the
effect of immunotherapies in mice. It has resulted in the establishment of a mouse model and other
methods which provide the foundations for further work in this area.
Method:
Mouse tumours: This study analysed tumours that had previously been harvested from mice. Here,
briefly, are the details of the mouse models. Female mice were implanted with either melanoma or
breast cancer cells, and provided with a wheel (exercise) or without one (sedentary). Once the
tumours were detectable, mice were treated with a control antibody or a checkpoint inhibitor. When
tumours reached their ethical endpoint size, mice were euthanised, tumours removed and
embedded in paraffin for sectioning and immunostaining.
Immunohistochemistry: Prior to immunostaining, sections were rehydrated. Sections of each
tumour were stained forNKp46 to reveal the presence of a class of immune cells called Natural Killer
(NK) cells which are known to exhibit anti-tumour activity. Samples were also stained for CD31 which
reveals the presence of blood vessels, and pHH3 staining allowed determination of tumour cell
proliferation. Sections were stained for NKp46 using the Vector ImmPress HRP Reagent Kit, and for
blood vessels (CD31) and cell proliferation (pHH3) using the Dako REAL EnVision Detection System,
according to the manufacturers protocols. Following staining, samples were dehydrated, mounted
and imaged at 20x resolution. NK cells, blood vessels and tumour growth rate was then assessed
over 10 random fields for each sample and averaged.
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Results: Our results indicate that NK cell infiltrate, blood vessel density and tumour growth rate were
not affected by exercise and checkpoint inhibitor therapy either alone or in combination in both breast
and melanoma tumours (Figure 1).

Figure 4: Effect of immunotherapy and exercise on tumours in mice. A-D, results from melanoma

samples E-H, results from breast tumour samples. A. Representative section of melanoma tissue
stained for CD31 (brown). E. Representative section of breast tumour stained for NKp46 (brown).
B&F, average number of blood vessels over 10 fields per sample. C& G, average number of NK
cells over 10 fields per sample. D&H, average ratio of pHH3+ cells to total cells over 10 fields per
sample. Control = IgG2a (isotype control). Inhibitor = αPD1.
When comparing the results of the breast tumours to the melanomas we noted interesting differences.
Across all the treatment groups, breast tumours had significantly more NK cell infiltrate than
melanomas. This was also true for blood vessel density. The average growth rate of melanomas was
lower than that of breast tumours. This difference is interesting in the context of human trials where
checkpoint inhibitor therapy has been found to be effective against melanomas but not breast cancers.
Further studies looking at additional immune cell subsets and other tumour types may be beneficial in
determining if concurrent exercise and checkpoint inhibitor therapy affects immune infiltration and the
tumour microenvironment. It would also be beneficial to assess the sections for additional markers
which reveal more about the activation status of immune cells. This would aid in elucidating the
effectiveness of checkpoint inhibitor therapy in this experimental model.
Conclusion: This is the first study to assess the effect of concurrent exercise and checkpoint inhibitor
therapy on the tumour immune response and tumour microenvironment in mice. We found no
differences across any of the treatment groups indicating that combined exercise and immunotherapy
had no effects on these aspects of these tumours. This study provides a good foundation for further
work looking into how exercise may impact cancer immunotherapy.

SUMMER STUDENTSHIP PROGRAMME 2019-2020 | UNIVERSITY OF OTAGO, CHRISTCHURCH
94

CLINICAL

Integrity of the corpus callosum as a marker of cognitive decline in
Parkinson’s disease
STUDENT
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SPONSOR

Brain Research New Zealand CoRE

Introduction: Parkinson’s disease (PD) is a progressive neurological disorder often associated with
motor dysfunction linked to dopamine deficiency in the brain. However, the array of PD symptoms
encompasses many non-motor symptoms such as constipation, depression and cognitive
impairment. Cognitive impairment, in particular, has been found to lead to dementia in PD patients
and therefore is arguably the biggest burden on the patient, family and clinicians. The mechanism
underlying cognitive impairment in PD remains poorly understood.
In this project, we used a non-invasive MRI technique called diffusion tensor imaging (DTI), to
investigate how white matter changes in the brain differ between PD and controls. DTI imaging is
helpful to investigate white matter changes by producing 4 metric values, fractional anisotropy (FA),
mean diffusivity (MD), radial diffusivity (RD) and axial diffusivity (AD) which give us information about
fibre direction and integrity.
Using DTI, we investigated the integrity of the corpus callosum, which is a large white matter structure
that functions to coordinate sensory, motor and cognitive functions between brain hemispheres.
Aim: Within the corpus callosum, we aimed to (1) determine if DTI metrics are affected in PD, (2)
Investigate the relationships between DTI metrics and cognitive ability, and (3) Use DTI metrics to
track cognitive decline in PD.
Impact: This project provided insight around potential white matter changes underlying cognitive
decline in PD. Further investigation into white matter microstructural integrity can potentially help
track and ultimately predict which individuals go on to develop dementia and thereby evolve current
disease characterisation and assessment of treatment response. Parkinson’s research continues to
become progressively more important as incidence of the disease increases alongside New Zealand’s
ageing population.
Method: We used MRI scans from 203 PD and 50 healthy control participants, collected as part of the
on-going Christchurch Parkinson’s Disease Progression Study. PD participants were also divided
based on cognitive diagnosis (normal cognition, mild cognitive impairment and dementia) and
compared. All participants had already completed extensive neuropsychological testing and clinical
assessment. On the mid-sagittal slice, we segmented the corpus callosum into five regions using an
established segmentation scheme (Hofer and Frahm). Next, we extracted DTI metric values from each
callosal segment, from each participant, at each time point. Finally, we completed statistical analysis
using hierarchical Bayesian models in R to investigate relationships between DTI metrics and disease
variables.
Results: Statistical analysis revealed no significant differences between PD and controls in any of the
DTI metrics, or between any of the cognitive diagnosis groups in any of the four metrics. From our
longitudinal results, we were able to identify a change over time in all four metrics (within all regions
in AD and MD, region 1 in FA and regions 1 and 5 in RD). We also found significant accelerated change
over time in FA and AD in PD relative to controls. When comparing metrics to motor impairment
scores, we found an association in MD, AD and RD within region 1.
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Conclusion: Our results demonstrate limited association between corpus callosum abnormalities and
cognitive impairment in PD. Moreover, disruption in the anterior corpus callosum may contribute to
both cognitive and motor impairments in PD. These findings outline the need for further research into
white matter microstructural abnormalities as a possible pathomechanism of cognitive decline in PD.
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Introduction: People who hoard accumulate excessive amounts of objects which they have difficulty
discarding, regardless of their actual value. This results in extreme clutter in living spaces, often
rendering them unusable. This can also coincide with squalid or unhygienic conditions. Hoarding can
result in functional impairment, social isolation, distress for the individual and their support system,
health issues and safety risks.
As many as 2.5% of 50 year olds in New Zealand have been estimated to experience significant
problems with hoarding. Hoarding difficulties are typically chronic and progressive, increasing in
severity with age and can be exacerbated by traumatic events in later life. Older people are therefore
a particularly vulnerable group who may have the largest burden of accumulated belongings.
Hoarding often involves emotional attachment to objects with close ties to the identity of the person
who hoards, for example a person who was an engineer and hoards machinery. Hoarding is
associated with a range of vulnerabilities including mental health issues, attention issues, and social
isolation.
Working with people who hoard is complex and, although some jurisdictions have specialist teams
and programmes to manage hoarding, this is not the case in Canterbury. An exploratory 2019
gathering of Canterbury stakeholders identified concerns about the current capability of health and
social services to assist people who hoard.
Aim: This scoping study has engaged with stakeholders and the literature in relation to best practice
for supporting people who hoard to explore how Canterbury services might best build their capacity.
The objectives were:
•
•
•

To elicit and summarise the perspectives of people who have knowledge and experience of
hoarding in Canterbury.
To review the research literature and other sources of information to investigate what others
have done that Canterbury services can learn from.
To identify Canterbury stakeholders who are interested in longer term collaboration to
improve services for people who hoard.

Impact: The findings from this scoping study have been included in a report which will be shared
with key stakeholders in Canterbury to inform effective person centred practice and plan
improved services. The report provides background on hoarding and the goals of support
services, information on how services can be delivered most effectively, the strengths and
limitations of current service provision in Canterbury, and recommendation for improvements to
local services.
Method: A series of three focus groups were held to build up a picture of the current context and
what stakeholders see as important in ideal support for people who hoard. Where individuals were
unable to attend one of the focus groups an individual interview was offered (4 participants). A total
of 16 professionals took part in the discussions.
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Face to face interviews were also utilised to hear from community participants about their
experiences with hoarding and with support services, and to express what they value in these
services. Interviews were held with three people who have hoarding behaviours in their own home,
and with one family supporter.
Additionally, a rapid review was conducted to further understand the current best practice
approaches and tools available. Priority was given to New Zealand work to the extent that it was
available.
These qualitative data were then analysed for themes using the framework approach which has been
developed for use in policy settings. This allowed comparison and contrasting of similarities and
differences across the community and professional perspectives to draw out key themes and
conclusions.
Results: As the support professionals noted, a cluttered living environment can arise from a variety of
underlying issues, only some of which would fit with a formal diagnosis of hoarding disorder.People
who hoard are often reluctant to seek or accept help from support workers, and professionals can
find them challenging to work with. The professionals in the focus groups stressed the overwhelming
importance of establishing trust, building motivation and enabling autonomy when working with
people who hoard. The key was setting joint achievable goals, rather than coming in to ‘clean-up’.
It was clear from the literature and discussions that one-time forced clean-ups produce poor
outcomes and can create trauma and mistrust. Although these types of clean-ups remove the clutter,
this is often only a physical manifestation of the underlying problem. This means the clutter is likely to
build up again.
Research suggests that specific therapy for hoarding can be effective (based on helping people to
change the way they think, called cognitive behaviour therapy), however the discussions suggest that
only a minority of the people currently engaged with services for hoarding were receiving this type of
therapy.
A range of organisations were found to be actively engaging with hoarding in Canterbury. However,
almost all professional participants discussed the lack of routine inter-agency communication and
integration, with many seeking clarity on referral pathways, information-sharing rules and flexibility
around funding.
Conclusion: Canterbury services for supporting people who hoard would benefit from stronger interagency communication as well as clear shared goals and referral pathways. Resources to help
understand the experience of hoarding and how to offer help would also be beneficial for both
support workers and family members. The report created from this study recommends a personcentred approach to support that focuses on reducing the negative impacts of hoarding and
increasing the individual’s quality of life, rather than merely discarding belongings.
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Introduction: Appendicitis is the most common abdominal surgical emergency for individuals
admitted to hospital with abdominal pain, with recent data indicating that one in fourteen will undergo
an appendicectomy or surgical removal of their appendix in their lifetime. Currently in New Zealand the
gold standard of treatment is still surgical removal and due to the high prevalence of appendicitis,
appendicectomies are often used as a benchmark to assess effectiveness and timely delivery of
emergency surgical services.
Currently, in large metropolitan centres such as Christchurch, there are dedicated emergency surgical
units which improve patient flow, increase imaging access and reduce wait times to theatre. However,
in smaller rural hospitals such as Kaikoura and Ashburton, there are no dedicated emergency theatres.
These centres had their surgical services removed 8 years ago and there has been little research into
patient outcomes since then. As these rural hospitals are not able to offer definitive treatment, they are
known as surgically remote.
Patients in these centres need to be transferred to a nearby hospital (Christchurch) in order to receive
treatment, likely increasing their wait time to theatre. Due to an increase wait time there is potential for
these patients to have poorer clinical outcomes such as increase in complications, perforated
appendicitis and longer stays in hospital.
Aim: To compare the treatment of appendicitis for individuals who live in surgically remote areas
(Ashburton and Kaikoura) to those who present directly to Christchurch hospital.
Impact: Address the gap in knowledge of how patients in rural regions are being treated as well as
ensuring that treatment is equitable for rural patients and if not, identify ways to improve patient flow
for those individuals who have to be transferred between hospitals.
Method: Data was extracted from Scope for all patients who had an acute appendicectomy in
Christchurch hospital between 1st November 2014 and 31st October 2019. Electronic health records for
each patient were then reviewed and analysed for patient demographics, presentation method and
location, imaging and theatre access as well as intra- and post-operative outcomes. This data was
analysed based on presentation method, using Mann-Whitney U test and two-sample Z test to establish
p-values, and values <0.05 were deemed statistically significant.
Results: Overall there were 2743 acute appendicectomies performed over the 5 year period in
Christchurch hospital. Table 1 shows the patient demographics based on their method of presentation.
Presentation method

Number of patients

Median age

Age range

Christchurch ED

986

30

5-91

Rural ED

101

35

6-84

GP referral – Christchurch area

1158

31

9-85

27

36

17-72

GP referral – Ashburton area

Figure 1 – Patient demographics
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Intra-operatively, there was also a statistically
significant difference between the percentage of
perforated appendicitis seen based on presentation
method.
Patients
from
rural
emergency
departments had a 30% rate of perforated
appendicitis, whereas all other presentation
methods only had a 20% rate of perforated
appendicitis.

25
20
Time (hours)

There was a statistically significant difference
between the median time (the middle time value, can
be used as an average) to theatre based on
presentation method. Patients who presented to a
rural emergency department waited for a median
time of 21 hours before receiving surgery whereas
patients who presented to Christchurch emergency
department only waited 16.5 hours. Patients who
were referred in by their general practioner waited a
around 16 hours from the time their general
practioner referred them through to Christchurch
hospital.

Wait Time to Theatre
P=0.010

P=0.0002

15

P=0.006

10
5
0

Chch ED Rural ED

GP
GP
referral referral
Chch Ashburton

Figure 2 – Median wait time to theatre based on
presentation method

Perforated Appendicitis
35
Percentage Perforated

When assessing patients access to imaging, there
was no statistically significant difference based on
presentation method, with patients who were
referred in by their GP in the Ashburton area having
the lowest percentage of patients imaged at 60% and
those who presented to a rural emergency
department having the highest percentage at 70%.

30
25

P=0.046

20

P=0.008

P=0.24

15
10
5
0

Chch ED Rural ED

GP
GP
referral referral
Chch Ashburton

Figure 3 – Rates of perforated appendicitis based on

Post-operatively, we assessed complication rates based
presentation method
upon the Clavien-Dindo scale, which has five grades with 1
being a low-grade complication and 5 indicating patient death. There was no statistically significant
difference in complication rates between presentation methods. The total complication rate ranged
16% for those who presented to their GP in the Christchurch area up to 21% for those who presented
to a rural emergency department. In terms of grade 3-5 complications there was a 3% rate in all
presentation methods except for those who were referred by their GP in the Ashburton area which had
none. However, there was only 1 complication in total so little can be drawn from this result.
Conclusion: Overall we saw that while patients who presented to a rural emergency department waited
4 hours longer than those who presented via another pathway. They also show an increased rate of
perforated appendicitis. While it may be thought that rural patients wait longer before seeking medical
treatment, as patients who were referred in by their general practioner in the Ashburton area did not
show an increased rate of perforations we may be able to link the increased waiting time to the
increased perforations. However, we did not see an increase in complications for rural emergency
department patients which is surprising but in the literature it states that if a patient waits longer than
24 hours before receiving surgery they are at a higher risk of complications. As these patients were still
operated on in a median time of 21 hours, this could account for the lack of difference seen.
We hope to in future compare the data we have collection from our Christchurch cohort to data from
other rural hospitals in the South Island where surgical services are still available. These hospitals are
Wairau, West Coast and Timaru hospitals. Overall, we hope to gain a better picture of how surgical
services are managed throughout the wider Canterbury region to see if any particular area shows
consistently poorer patient outcomes. If so, changes can hopefully be implemented to improve health
equity for all rural Cantabrians.
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