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An audit of fluid resuscitation practice in trauma patients with
major haemorrhage at Christchurch Hospital
Calan Jones, Bianca Wadham, Wayne Morriss, Andrew McCombie, Melissa Evans,
Christopher Wakeman
Research has shown that patients with severe bleeding following trauma have better outcomes
if ﬂuids are used judiciously and blood products are transfused in predetermined ratios. An
audit at Christchurch Hospital has shown that although clinical practice has improved with
less ﬂuids being administered over the ﬁrst 24 hours of care and blood products being administered in ratios closer to the guidelines, there is still room for improvement. Trauma patients
are cared for by multiple different specialties and in order to continue to improve clinical
practice, education will need to involve all members of the trauma team.

Point prevalence surveys of antimicrobial use in adult
inpatients at Canterbury District Health Board Hospitals
Sharon J Gardiner, Ari B Basevi, Niall L Hamilton, Sarah CL Metcalf,
Stephen T Chambers, Stephen G Withington, Paul K Chin, Joshua T Freeman,
Simon C Dalton, on behalf of the Canterbury District Health Board Antimicrobial
Stewardship Committee
Inappropriate antimicrobial use causes patient harms through ineffective prevention and
treatment of infection, and adverse effects including antimicrobial resistance. Audits of antimicrobial use help inform initiatives to improve antimicrobial prescribing. “Snapshot” audits at
three Canterbury DHB facilities showed that around 83% of antimicrobial prescriptions were
appropriate, but identiﬁed important areas (such as guidelines compliance) for improvement.

Diabetic ketoacidosis admissions at Middlemore Hospital:
observational study of cause and patient demographics
Jessica Heejong Lee, Brandon Jon Orr-Walker
Diabetic ketoacidosis (DKA) is a serious complication of type 1 diabetes. This study looked into
all DKA admissions to Middlemore Hospital from July 2015 to June 2016, and revealed that
those of lower socioeconomic status (quintile 5), and Pasiﬁka and Māori ethnicity made up a
greater proportion of the DKA admissions in relation to the regional census data. This raises
concerns that these populations maybe at greater risk of developing DKA.

Pregnant women’s knowledge of, and adherence to,
New Zealand Food Safety in Pregnancy guidelines
Emma Jeffs, Jonathan Williman, Cheryl Brunton, Joanna Gullam, Tony Walls
Foodborne infections, such as listeria, can have devastating consequences for pregnant
women. In the most serious cases, infection can lead intrauterine death or stillbirth. The New
Zealand Food Safety in Pregnancy guidelines provide recommendations for safe eating in
pregnancy that are designed to reduce the risk of foodborne illnesses. This study identiﬁed
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that the majority of pregnant women continue to consume foods that are considered unsafe
during pregnancy. Māori women, in particular, were identiﬁed as having lower levels of
knowledge and lower adherence to the guidelines. This study highlights the need for comprehensive food safety advice early in pregnancy, and also continued reminders throughout
pregnancy. The results also suggest a need for food safety guidance to be made more accessible and relevant to the needs of Māori women.

Successful use of generic direct acting antiviral medications to
treat hepatitis C—a New Zealand-wide study
Kristina Aluzaite, Margaret Fraser, Steve Johnson, Hannah Giles, Michael Schultz
Each year, over 399,000 deaths worldwide are attributable to hepatitis C-related liver disease,
mostly due to complications related to liver cirrhosis or hepatocellular carcinoma. This could
mostly be avoided through the use of new generation of hepatitis C (HCV) medications with
reported cure rates above 95%. However, these are often inaccessible due to the high cost
of branded medications. We studied the use of generic direct acting antiviral medications to
treat HCV medications and found 95.1% (154/162) of those treated were cured from HCV. The
study participants also had minimal side effects, making it a safe, eﬃcient and cheaper than
branded medications option.

Characteristics, trends and outcomes in acute coronary
syndromes in the renal replacement therapy population:
a 10-year retrospective analysis of the Midlands Region,
New Zealand
Lance Ng, Tze Vun Liew, Andrew Henderson
A study was conducted in the Midlands Region of New Zealand looking at heart attacks
occurring in the dialysis patients over the last 10 years. The investigators found that Māori
were heavily over-represented in the cohort, compared to national averages in the dialysis
and heart attack databases. Additionally, the study showed that almost half the dialysis
patients who did have heart attacks did not survive beyond a year after that event. In short,
the study serves as a strong reminder that there is still much to do to improve the outcomes in
this vulnerable population of patients.

Feasibility and outcomes of a hepatitis C screening programme
in community pharmacies
Natalie Gauld, John Perry, Catherine Jackson, Ed Gane
More than 200 New Zealanders die or undergo liver transplantation each year for complications of untreated hepatitis, all preventable with earlier diagnosis and treatment. Although
PHARMAC-funded antiviral therapy will cure >99% of patients with hepatitis C and can be
prescribed in the community, treatment uptake remains low, reﬂecting lack of awareness
and diagnosis. Wider access to diagnosis and treatment is essential if New Zealand is to reach
the WHO goal of eliminating hepatitis C by 2030. Community pharmacies could become an
important part of our national elimination strategy.
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Point-of-care rapid testing for hepatitis C antibodies at
New Zealand needle exchanges
Geoff Noller, Jenny Bourke
People who inject drugs (PWID) are the population most at risk of exposure to hepatitis
C (HCV). This paper describes a pilot project that aimed to have non-clinical peer staff at
needle exchanges provide HCV rapid antibody testing to needle exchange clients. This is
called ‘point-of-care-testing’ (POCT). These antibody tests, or POCTs, show if a person has been
exposed to HCV at some point (eg, if they have HCV antibodies), although they don’t show if a
person is currently infectious. They are called rapid tests because the test result is available
5–15 minutes. By using a low-cost test and peer staff who are trusted by clients, the Needle
Exchange Programme can cost-effectively access exposed clients, whose blood status can then
be conﬁrmed by further testing. If they are found to be currently infected, clients can then be
supported into treatment with the new generation of anti-HCV drugs. Successfully treating
this vulnerable population is crucial if New Zealand wants to reach its target of eliminating
HCV by 2030.

COVID-19 lockdown impact on common general surgical acute
presentations to a regional centre in New Zealand
Leah Boyle, Alexander Boyle, Sharon Jay, Jacques Marnewick
We looked at the effect of the national COVID-19 lockdown on presentations to hospital with
three common surgical diseases. These were appendicitis which is inﬂammation of the
appendix (a small part of the bowel), cholecystitis which is inﬂammation/infection of the
gallbladder (the organ which stores bile from your liver) and diverticulitis which is inﬂammation/infection of small outpouchings usually from the large bowel. We looked at the
treatment people received which included antibiotics and different surgeries: laparoscopic
appendectomy (keyhole removal of the appendix), laparoscopic cholecystectomy (keyhole
removal of the gallbladder) and diagnostic laparoscopy (using a camera to have a look into
the abdomen to help with a diagnosis).

Ethnic inequities in screening for diabetes in pregnancy in
New Zealand—adherence to national guidelines
Lynne Chepulis, Ryan Paul, Elizabeth Lewis-Hills, Manjula Ratnaweera, Neve Mclean,
Louise Wolmarans, Jade Tamatea
Screening for diabetes is important to improve the outcomes of any women and babies that
are affected. Overall, screening for gestational diabetes (diabetes arising during pregnancy)
was low, though the screening rate in Māori women was only half that of non-Māori women
(17.5% vs 31.6%).

The legacy of MeNZB and possible implications for COVID-19
vaccination
James Stewart Reid
The meningococcal B vaccine, MeNZB, was in routine use in New Zealand from July 2004
until June 2008, to provide protection against the strain of group B Meningococci that had
caused a major meningitis epidemic. Three doses were given to over a million individuals,
aged six weeks to 20 years, at a cost of more than $200M. The expected legacy of MeNZB
is that it contributed to a reduced incidence of meningococcal infections and required the
development of the National Immunisation Register. The unexpected legacies are that MeNZB
provided some protection against gonococcal infections and it is now a component of a
licensed vaccine in regular use in the UK. Given the MeNZB experience, are there any lessons
to be learned which may assist in the delivery and safety monitoring of a Covid-19 vaccine?
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Ethnic inequity in diabetes
outcomes—inaction in the
face of need
Rawiri McKree Jansen, Gerhard Sundborn, Rick Cutfield, Dahai Yu,
David Simmons

E

valuation of a longstanding primary
care audit and diabetes care support service (DCSS) programme was
reported in a paper published in Lancet
Global Health on 15 October 2020. The paper
showed 24 years of health outcome inequity
among people with type 2 diabetes in South,
East and West Auckland.1 Mortality decreased
and hospital admissions increased across European, Māori and Paciﬁc ethnic groups over
the period. However, Māori and Paciﬁc had
consistently higher hospitalisation rates than
European patients. After adjusting for sex,
age, socio-economic status, smoking, obesity,
birth-cohort and period effects, Māori but not
Paciﬁc patients had higher all-cause mortality (adjusted incidence rates ratio (IRR): 1.96
[95% conﬁdence interval 1.8–2.14), cardiovascular mortality (1.93 [1.63–2.29]), and
cancer mortality (1.64 [1.40–1.93]) compared
with European patients. The excess mortality
for Māori occurred at a young age affecting
people in their most productive years. Most
of this excess mortality can be attributed to
diabetes and its complications.
Both Māori and Pasiﬁka had higher
admission rates for cardiovascular disease
(adjusted IRR: 1.26 [1.25–1.28], 1.09 [1.07–
1.10] respectively), cancer (1.31 [1.28–1.34],
1.03 [1.00–1.06]) and end stage renal
disease (2.05 [1.96–2.14], 1.59 [1.52–.67])
compared with European New Zealanders.
Cardiovascular and end stage kidney
disease disparities were again particularly
pronounced among Māori and Pasiﬁka aged
45–65 years.
Disparities in diabetes complication rates
between Māori, Pasiﬁka and European
New Zealanders have been known for over
20 years in South Auckland.2 Early strategies in the 1980s to combat the growing
epidemic of diabetes and its complications,
particularly among Māori and Pasiﬁka,

included the introduction of a diabetes
centre and community diabetes clinics
and the training of community diabetes
educators with their cultural and language
skills. The establishment of a diabetes in
pregnancy service helped improve the antenatal care of the large numbers of women
with type 2 diabetes (diagnosed and undiagnosed). Co-created pilot programmes
arose to support lifestyle change to prevent
or delay diabetes in the wider Māori and
Pasiﬁka communities, and prevent diabetes
complications among those with diabetes.
The world’s ﬁrst published diabetes
plan arose in 1994 from local research,3
although a ﬁve-year review revealed few
of the recommendations had sustainable
funding.4 Many subsequent national and
local strategies have been introduced (and
often subsequently withdrawn) including
Get Checked, Lets Beat Diabetes and Māori
Health Providers. However, there is strong
evidence that overall, the Crown has failed
to adequately or sustainably fund initiatives
to address these disparities. Therefore, while
it is alarming that health disparities identiﬁed over 20 years ago are still present, it is
by no means surprising given inconsistent
Government funding and resourcing.
Previous studies have attributed health
disparities of Māori and Pasiﬁka to
European New Zealanders to socioeconomic status, smoking and obesity, but
these were adjusted for. The measures used
to adjust for these factors were imprecise
but cannot explain this degree of disparity.
Other possible explanations include poorer
access to care, insuﬃcient tailoring of the
existing health system to the needs of those
with diabetes (including in investment in
strategies to address low health literacy
and required self-management skills), and
racism.5 Treatment on entry with antihypertensive agents (~70%) and statins (~55%)

8

NZMJ 20 November 2020, Vol 133 No 1525
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

EDITORIAL

were roughly similar between the three
ethnic groups and anti-diabetes medications use was lowest among European New
Zealanders (~80% vs ~90% among Māori/
Pasiﬁka). Earlier DCSS data suggested greater
primary care attendance among Māori and
Pasiﬁka.6 Diabetes screening rates cannot
be discerned from this paper although data
from the Waikato have previously suggested
that diabetes is not left undiagnosed among
Māori, a ﬁnding supported by a low prevalence of retinopathy at diagnosis.7,8 These
ﬁndings, largely arising from the work of
primary care, suggest that the disparities are
mainly due to a system that does not address
the needs of Māori and Pasiﬁka, rather than
the failings of individual practitioners.
The paper does not report on glycaemia,
blood pressure and dyslipidaemia over time,
but some hints for the reasons behind the
excess hospitalisation among Māori and
Pasiﬁka come through from the baseline
data. Baseline data showed that in spite
of having had their type 2 diabetes diagnosed for ﬁve years, with higher levels of
prescribed anti-diabetes medications than
Europeans, and at a relatively young age
(52–53 years), HbA1c was still 11–13mmol/
mol higher among Māori and Pasiﬁka. This
was shown back in 2006.6 In 2008, each
11mmol/mol increase in HbA1c across
New Zealand, was shown to be associated
with an increased risk for CVD of 1.08 (95%
conﬁdence interval 1.06–1.10), myocardial
infarction [HR 1.08 (1.04, 1.11)] and stroke
[HR 1.09 (1.04, 1.13)].9 A high proportion
of patients across Auckland (20.4%) had
an HbA1c >74.9mmol/mol for many years
and particularly in Counties Manukau
(23.8%). More than 5,000 of these patients
with diabetes were Māori and Pasiﬁka and
only 1,500 were European New Zealanders
(personal communication).
One key question is how this ethnic
disparity in hyperglycaemia can have been
allowed to happen over such a long period
of time? More importantly, what can be
done now as a matter of urgency to address
the situation? If there have been strategies
available within and beyond New Zealand/
Aotearoa that have not been employed, then
this must be seen as inequity, and indeed a
failure to act in the face of need.10
When clinical goals are not being achieved
then, patients are usually referred for

diabetes specialist multidisciplinary care
to identify and address the reasons for
the continuing hyperglycaemia. Auckland
regional data show that among those
with an HbA1c >74.9mmol/mol, 31–33%
in Waitemata/Auckland and only 15.1%
in South Auckland attended a diabetes
specialist service at least once: only 6.5%
in South Auckland attended two or more
times (personal communication). There
are clearly severe limitations in access to
specialist services, with an obvious need for
investment to integrate diabetes specialist
services better with primary care through
advisory, education and outreach services
including case conferencing.11 It is unclear
whether this is a case of cost-shifting, or
underinvestment with inertia.
For over 10 years, there has been
worldwide access to newer anti-diabetes
agents (SGLT2 inhibitors and GLP1 receptor
agonists) that not only reduce glycaemia
signiﬁcantly without weight gain or hypoglycaemia side effects, but also reduce
mortality, renal and/or cardiovascular
complications. In 2016, there was a direct
appeal to the New Zealand Government to
provide access to these drugs12 but in 2020,
access remains limited to those who are able
to pay. For many, and in particular Māori
and Pasiﬁka with an HbA1c >74.9mmol/mol,
this is highly likely to be unaffordable.
The current Pharmac consultation seeks
support for further inaction by providing
these drugs only to those with existing
complications. When we know that longstanding hyperglycaemia is a particular
problem for Māori and Pasiﬁka, with overwhelmingly high rates of often avoidable
hospitalisation and that hyperglycaemia
needs to be managed upstream in primary
care with as few barriers as possible, the
Pharmac proposal is beyond inequity, and
could be seen as racism.
Addressing barriers to care and improved
integrated population-based approaches
to diabetes care is complex and will take
time. No nation has perfected such strategies. However, where Māori and Pasiﬁka
have a clear additional need for hyperglycaemia management, and tools are
available to address this need, we must start
now. Obstructing access is inequitable and
unacceptable.
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An audit of fluid
resuscitation practice
in trauma patients with
major haemorrhage at
Christchurch Hospital
Calan Jones, Bianca Wadham, Wayne Morriss, Andrew McCombie,
Melissa Evans, Christopher Wakeman

ABSTRACT
AIMS: Damage control resuscitation with limited crystalloids and early use of blood products is now
considered standard care in major trauma. The purpose of this study was to audit resuscitation practice
in trauma patients where a massive transfusion protocol (MTP) had been activated, to determine whether
crystalloid administration and adherence to the MTP had improved since an audit and education sessions
in July 2017.
METHODS: We conducted a retrospective study looking at trauma patients presenting to Christchurch
Hospital who had a MTP activated form the 1 May 2016 to 1 March 2019. Patients were identified by crossreferencing the trauma call database with the electronic transfusion registry.
RESULTS: Thirty-four patients were included in the audit. There was no significant difference in mean
crystalloid administration before and after July 2017 (5.74 litres and 4.86 litres respectively). Patients
presenting before July 2017 received a significantly lower mean fresh frozen plasma to red blood cells
(FFP:RBC) compared to patients after July 2017.
CONCLUSIONS: Trauma patients with major haemorrhage at Christchurch Hospital are still receiving excess
crystalloids; however, our audit suggests that compliance with the MTP has improved. Further education
involving the entire trauma team is required to improve fluid resuscitation practice.

T

he incidence of major trauma in New
Zealand is approximately 48 per
100,000 population per year, with a
fatality rate of 8.4%. The majority of these
deaths are due to traumatic brain or spinal
cord injury, but approximately 12.6% of
fatalities are due to haemorrhage, a potentially preventable cause of traumatic death.
Although deaths due to traumatic haemorrhage in New Zealand have reduced during
recent years, New Zealand is still lagging
behind other countries where fatality rates
in major trauma due to haemorrhage are
closer to 3%.1,2

Damage control resuscitation (DCR) is
now considered a standard of care in the
management of severe trauma. The aim
of DCR is the prevention or minimisation
of the lethal trauma triad of acidosis,
coagulopathy and hypothermia. In major
haemorrhage, DCR focuses on limitation of
crystalloid ﬂuid resuscitation and early use
of blood products.3
Despite recent literature supporting the
use of whole blood products, protocolised
blood component therapy is still used in
New Zealand for patients requiring massive
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Figure 1: Adult massive transfusion protocol at Christchurch Hospital, Canterbury District Health Board.

transfusion.4 The Canterbury District Health
Board (CDHB) massive transfusion protocol
(MTP) is shown in Figure 1. Massive transfusion is deﬁned as the transfusion of 10
units of red blood cell units in 24 hours, or
greater than four units of blood products in
one hour.5 The MTP provides a system for
rapid transfusion of packed red blood cells
(RBC), fresh frozen plasma (FFP), platelets
and cryoprecipitate in predetermined ratios.6
The optimal ratio of blood product
administration is a subject of debate in
the literature, however there is growing

support for the administration of higher
ratios of FFP to RBC.7 After three initial units
of RBC the CDHB MTP uses a ratio of 1 FFP
to 1 RBC in each MTP box (if crossmatched
blood is available) with alternating administration of cryoprecipitate and platelets from
the second and third boxes respectively.
Recently, in some centres, there has been a
shift to individualise resuscitation therapy by
using specialised point-of-care testing such
as rotational thromboelastometry (ROTEM)
and thromboelastography (TEG) to provide
goal-directed treatment, however there is
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still a lack of evidence for the accuracy of
these assays and their availability is still
limited to large tertiary centres.8
In the past, large volumes of crystalloid
were frequently administered to major
haemorrhage cases, however current
Advanced Trauma Life Support (ATLS) guidelines recommend a maximum of 1.5 litres in
adult patients during the initial resuscitation
phase, in line with current DCR principles.9 In 2017, an audit was conducted at
Christchurch Hospital reviewing the administration of ﬂuids in trauma patients where
a MTP had been activated (unpublished
data, Wadham et al, 2017). Christchurch
Hospital is a 726-bed hospital serving a
population of approximately 630,000 people
in the wider Canterbury region. The Emergency Department sees approximately 300
patients per day and on average one major
trauma patient (Injury Severity Score >12)
is admitted per day.2 The audit found that
the patients received on average 5.5 litres of
crystalloid within the ﬁrst 24 hours of care
The audit results were presented in educational sessions in July 2017 and up-to-date
guidelines were promulgated.

Objective

The purpose of this study was to audit
recent resuscitation practice in trauma
patients with major haemorrhage where the
MTP had been activated. We were speciﬁcally interested in the volume of crystalloid
administered in the ﬁrst 24 hours and the
ratio of administered blood components, and
whether there had been a change since 2017.

Methods
The study was approved as a quality
improvement project by the Department of
Surgery at Christchurch Hospital. No patient
or staff identiﬁers were collected.
This was a retrospective study looking at
trauma patients admitted to Christchurch
Hospital who had a MTP activated from the
1 May 2016 to 1 March 2019. Patients were
identiﬁed by cross-referencing the trauma
call database with the electronic transfusion registry held by the New Zealand
Blood Service. Inclusion criteria included
patients 16 years of age or older, trauma
call activation and MTP activation within
the ﬁrst 24 hours of care at Christchurch
Hospital. Paper and electronic clinical
records, including Emergency Department
(ED), ward and Intensive Care Unit (ICU)
assessment documents, ﬂuid charts, blood
product charts and anaesthetic charts were
reviewed to determine the volume and
timing of crystalloid, blood product and
tranexamic acid (TxA) administration within
the ﬁrst 24 hours of care. In addition, patient
demographics including age, gender, mechanism of injury, ISS and survival outcomes
were recorded.
We compared the data for patients
presenting before and after 1 July 2017
dating back to the 1 May 2016 when the
Trauma Call Database at Christchurch
Hospital began. Patient details were
summarised using descriptive statistics.
When the assumption of normality was met
T-Tests were used, while Mann-Whitney U

Table 1: Details of patients presenting before and after 1 July 2017.

Before 1 July 2017
(n=19)

After 1 July 2017
(n=15)

Mean age (years)

45.2

41.4

Male (%)

74

80

Blunt force trauma (%)

74

87

Received TxA (%)

79

93

Median ISS*

21

38

Survived (%)

68

73

*ISS assesses the severity of polytrauma patients and is based on the anatomical injury severity classification,
The Abbreviated Injury Scale (AIS), which divides the body into six regions: head and neck, face, chest, abdomen,
extremities and external. This ISS is calculated as the sum of the squares of the highest AIS code in the three most
severely injured regions. ISS range from 1–75 with scores greater than 12 signifying major trauma.
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Figure 2: Mean volume of crystalloid administered by departments during the ﬁrst 24 hours of care.

tests were performed when this assumption
was not met, in order to determine if there
was a signiﬁcant change in clinical practice
following the previous audit in 2017.

Results
Thirty-four patients were included in
the audit, with 19 presenting prior to the
quality improvement project in July 2017,
and 15 presenting after this date. Demographics for the two patient groups are
summarised in Table 1.
There was no signiﬁcant difference in
the total volume of crystalloid administered to patients presenting before 1 July

2017 (mean volume 5.74 litres, SD=2.79)
compared to those presenting after 1 July
2017 (mean volume 4.86 litres, SD=2.16),
t(32)=1.007, p=0.16. The mean volumes of
crystalloid administered by different departments during the ﬁrst 24 hours of care are
summarised in Figure 2.
The mean ratio of blood products (RBC:FFP:cryoprecipitate:platelets) administered
prior to 1 July 2017 was 1:0.46:0.11:0.05
compared to 1:0.74:0.29:0.06 received by
those patients presenting after 1 July 2017
as illustrated in Figure 3. The mean volumes
of individual blood products administered
before and after 1 July 2017 are demonstrated in Table 2.

Figure 3: Mean ratio of blood products administered proportional to the RBC transfused.
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Table 2: Volumes of individual blood products administered before and after 1 July 2017.

Before July 2017
(n=19)

After July 2017
(n=15)

Mean (units)

Range (units)

Mean (units)

Range (units)

RBC

8.8

4-28

11.4

2-45

FFP

5.1

0-28

9.2

0-36

Cryoprecipitate

1.6

0-9

3.9

0-15

Platelets

0.5

0-2

1.1

0-5

Patients presenting prior to 1 July 2017
(mean ratio 0.465, SD=0.30) received signiﬁcantly less FFP relative to RBC compared
to those presenting after 1 July 2017 (mean
ratio 0.741, SD=0.43), T(32)=-2.21, p<0.05.
Similarly patients presenting prior to 1 July
2017 (mean ratio 0.113, SD=0.17) received
signiﬁcantly less cryoprecipitate relative
to RBC than those patients presenting after
1 July 2017 (mean ratio 0.294, SD=4.87),
T(32)= -1.91, p<0.05. However, there was no
signiﬁcant difference in the ratio of platelets
administered before and after 1 July 2017;
U=119, p=0.21.
Figure 4 below demonstrates how a large
proportion of patients received no FFP,
cryoprecipitate or platelets despite activation of the MTP. Although there was an
improvement in the number of patients
receiving each component of the MTP, this
was not signiﬁcant.

Discussion
This audit has two key ﬁndings. Firstly,
trauma patients with major haemorrhage
at Christchurch Hospital are still receiving

large volumes of crystalloid, in excess of
ﬁve litres during the ﬁrst 24 hours of care.
There has been no change in practice since
educational sessions and promulgation of
guidelines in July 2017. Secondly, the ratio
of FFP to RBC administration has increased
since July 2017. This suggests better
adherence to the MTP once activated.
Limitation of crystalloids in the immediate management of trauma patients is
a key part of DCR. The rationale for minimising crystalloid administration relates
to minimisation of hydraulic disruption of
early thrombus formation and prevention
of haemodilutional coagulopathy. Our audit
showed that relatively large volumes of
crystalloid are being administered in the
operating theatres, wards and ICU, and
more targeted educational sessions may be
required in these areas. However, due to
the retrospective nature of this audit it was
diﬃcult to accurately ascertain the timing
and volume of ﬂuids and blood products
administered, as there were some discrepancies between ﬂuid prescription charts
and clinical summaries. Furthermore, using
the ﬁrst 24 hours of care as the end point,

Figure 4: Percentage of patients who did not receive individual blood products despite activation of an MTP.
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rather than the point at which haemorrhagic control had been achieved, may
have resulted in an overestimate of the
crystalloid use during initial resuscitation.
When looking solely at crystalloid administered pre-hospital and within the Emergency
Department, an average of 1.8 litres was
administered before July 2017 and 1.6
litres after July 2017, more in keeping with
current ATLS recommendations. In addition,
the difference in volumes of crystalloids
administered between departments may in
part relate to the difference in time spent in
each department.
A further limitation of this study is that
it did not take into account physiological
parameters or estimated blood loss, which
would both potentially have had an impact
on volumes of crystalloid and blood products
administered. In particular this study did not
differentiate patients with traumatic brain
injuries in whom a higher blood pressure
would have been appropriate.
The early use of protocolised blood
component therapy, such as the CDHB’s MTP,
has been shown to reduce morbidity and
mortality in trauma patients with major
haemorrhage.3 Our audit suggests that
adherence to the MTP may have improved
since July 2017, however a signiﬁcant
proportion of patients still did not receive
any FFP, platelets or cryoprecipitate. This
may relate to our decision to use MTP activation as a criterion for inclusion, rather
than evidence of massive haemorrhage
(eg, 10 units of RBC in 24 hours). The range
of RBC administered was 2–45 units and
it is likely that the MTP was discontinued
at an early stage for some patients, before
administration of non-RBC components,
thus leading to lower ratios of FFP, cryoprecipitate and platelets to RBC. The pre-July
2017 group had a lower average ISS than the
post-July 2017 group indicating less severe
injuries and it is possible that the MTP
was discontinued earlier in more pre-2017
patients. This study was likely subject to
both survival and reverse survival bias,
which has been a common limitation in
this area of research, and is likely to have
impacted signiﬁcantly on volumes of crystalloid and blood products administered.10,11
Poor compliance with MTP is not solely a
local concern, with previous work showing

compliance levels as low as 27% despite
evidence that poor compliance is associated
with increased morbidity and mortality.12,13
It is reassuring that our audit suggests
improved compliance since the previous
quality improvement project, but there is
further room for improvement.
Although this study was based around a
single district health board’s MTP and there
are subtle differences in MTP throughout
New Zealand, the concept of limiting
crystalloids and proactively using blood
products in trauma patients requiring
massive transfusion is still paramount.
We would support a nationwide review
of resuscitation practices in this cohort of
patients. Our audit suggests a need for more
education in our institution about ﬂuid
resuscitation in trauma patients with severe
haemorrhage. This education should be
multidisciplinary and aimed at the entire
team responsible for the care of trauma
patients—including staff in ED, operating
theatres, wards and ICU. We plan to disseminate the results of this audit, along with
current local trauma management guidelines and selected international references.
Further monitoring and audit of trauma
resuscitation practice in relation to physiological parameters will be required to assess
compliance with the guidelines.

Conclusion
Damage control resuscitation has
now become a standard of care in the
management of severe trauma. During
the last decade, trauma guidelines have
shifted from the liberal use of crystalloid as
a ﬁrst-line resuscitation ﬂuid to limited use
of crystalloid and early use of protocolised
blood component therapy.
Our audit shows that patients with major
haemorrhage are still receiving large
volumes of crystalloid compared to current
trauma management guidelines, but there
has been some improvement in adherence
to the local MTP.
Further education of the entire trauma
care team is required to help bring our
practice into line with current trauma resuscitation guidelines and we plan to continue
to audit resuscitation practice at Christchurch Hospital.
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Point prevalence surveys
of antimicrobial use
in adult inpatients at
Canterbury District Health
Board Hospitals
Sharon J Gardiner, Ari B Basevi, Niall L Hamilton, Sarah CL Metcalf,
Stephen T Chambers, Stephen G Withington, Paul K Chin,
Joshua T Freeman, Simon C Dalton, on behalf of the Canterbury
District Health Board Antimicrobial Stewardship Committee
ABSTRACT
AIMS: To determine the nature and appropriateness of antimicrobial prescribing in adult inpatients at
Canterbury District Health Board (CDHB).
METHODS: Multidisciplinary teams collected clinical details for all adult inpatients on antimicrobial
therapy at three CDHB facilities (~1,100 beds) and made standardised assessments based on the Australian
National Antimicrobial Prescribing Survey (http://naps.org.au) against local guidelines and national
funding criteria.
RESULTS: Antimicrobial therapy was prescribed to 42% of inpatients (322/760), usually to treat infections
[377/480 prescriptions (79%)], with amoxicillin+clavulanic acid the agent most commonly prescribed
[72/480 prescriptions (15%)]. Of assessable prescriptions, 74% (205/278) were guideline compliant, 98%
(469/480) were funding criteria compliant, and 83% (375/451) were appropriate clinically. Prescriptions for
the most common indications—surgical prophylaxis [66/480 (14%)] and community-acquired pneumonia
[56/480 (12%)]—were often non-compliant with guidelines (32% and 41%, respectively) and inappropriate
(18% and 21%, respectively). Overall, the indication was documented in 353/480 (74%) prescriptions, the
review/stop date documented in 145/480 (30%) prescriptions, and surgical prophylaxis stopped within 24
hours in 53/66 (80%) prescriptions.
CONCLUSIONS: Most antimicrobial prescriptions were appropriate and complied with guidelines.
Compliance with key quality indicators (indication documented, review/stop date documented, and
surgical prophylaxis ceased within 24 hours) were well below target (> 95%) and needs improvement.

A

ntimicrobial resistance (AMR) is a
growing issue that threatens human
health globally. To help combat this,
both the New Zealand1 and Global2 AMR
Action Plans include effective antimicrobial
stewardship (AMS) as a core control measure. AMS involves coordinated strategies to
optimise antimicrobial use for the prevention and treatment of infections, while
minimising possible adverse sequelae of antimicrobial use such as Clostridioides diﬃcile
infections, adverse reactions and AMR. The
total quantity of inpatient antibacterial use

is similar in ﬁve of New Zealand’s larger district health boards (DHBs) (700–800 deﬁned
daily doses per 1,000 inpatient bed days),
and lower than in Australian and English
hospitals (mean of ~900 and ~1,300 deﬁned
daily doses per 1,000 inpatient bed days,
respectively) but higher than in countries
like Switzerland and Sweden (~500 and ~300
deﬁned daily doses per 1,000 inpatient bed
days, respectively).3 Collectively, these data
offer some reassurance regarding the total
volume of hospital antimicrobial use in New
Zealand DHBs. However, AMS programmes
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need to assess the quality of antimicrobial
prescribing as well as the quantity of antimicrobials used.
Point prevalence surveys can provide a
practical and repeatable ‘snapshot’ of antimicrobial prescribing patterns to inform
AMS programmes, and monitor their
impact.4,5 In this work, we present ﬁndings
from the ﬁrst point prevalence surveys of
antimicrobial prescribing in adult inpatients
at Canterbury DHB (CDHB) hospitals. Our
aims were to investigate the:
1.

prevalence and nature of antimicrobial use,

2.

compliance with local antimicrobial
prescribing guidelines,

3.

appropriateness of antimicrobial
prescribing based on deﬁned criteria,
and

4.

compliance with funding criteria, per
Pharmaceutical Management Agency
(PHARMAC) Section H (Hospital Medicines List) prescribing restrictions.

Setting

Methods

CDHB provides publicly funded healthcare
for a population of ~570,000 people across
14 certiﬁed facilities (~1,500 beds).6,7
We sought to understand antimicrobial
prescribing in adult inpatients at the three
largest CDHB facilities, excluding Hillmorton
Hospital, which exclusively cares for people
with psychiatric conditions. Together these
three facilities comprise ~1,100 beds and
~75% of all CDHB beds:
•

Christchurch Hospital campus (~830
beds) includes the geographically
co-located Christchurch Women’s
Hospital and provides a full range of
emergency, acute, elective and outpatient services including bone marrow
transplant and intensive care units,

•

Burwood Hospital (~230 beds)
provides rehabilitation, elective orthopaedic surgery, spinal injury, geriatric
and psychogeriatric services,

•

Ashburton Hospital (~50 beds) offers
secondary-level acute medical and
surgical services and is situated
in Ashburton ~90 km south of
Christchurch.

The remaining CDHB facilities were
excluded from this as they provide
psychiatric care (eg, Hillmorton Hospital)
or are small rural hospitals focused mainly
on rehabilitative, geriatric and/or maternity
care (eg, Oxford Hospital).

Audit development

We modelled our overall audit process
on the Australian National Antimicrobial
Prescribing Survey (‘NAPS’; www.naps.
org.au), using their recommended multidisciplinary and hospital-wide approach.8
Data collection forms were similar to those
used in the NAPS and were completed for
each patient on antimicrobial therapy.
These forms included general demographic
information, details of the antimicrobial
regimen(s) and speciﬁcs regarding antimicrobial allergies, surgical procedures and
microbiology results where relevant. The
start date, route of administration, dose,
frequency, review/stop date (where documented) and indication (documented by
prescriber or if this was absent, presumed
indication if auditors were able to determine
this from the clinical record) were recorded
for each antimicrobial prescribed. Key
points of difference between the CDHB
and NAPS processes were that we assessed
antimicrobial prescribing against CDHB’s
guidelines (published in The Pink Book9
and in HealthPathways10) rather than the
Australian guidelines (Therapeutic Guidelines: Antibiotic),11 and evaluated compliance
with PHARMAC Section H, which provides
the criteria for funded medicine use in
DHB hospitals.12 Prior to the audit days, we
undertook sequential pilot studies in general
surgical and medical wards to ensure the
data collection form was ﬁt for purpose and
to estimate resourcing for the audit days.

Audit process

The audits were conducted on three days
over a one-year period: 30 November 2017
(Christchurch and Ashburton Hospitals),
13 June 2018 (Christchurch Women’s
Hospital) and 22 November 2018 (Burwood
Hospital). On the ﬁrst audit day, 11 multidisciplinary teams (around one team per
50 patients) consisted of an infectious
diseases or clinical microbiology consultant
or registrar (advanced trainee) paired with
a pharmacist, clinical pharmacologist or
registered nurse. On the subsequent audit
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days, multidisciplinary teams (physician or
registrar plus pharmacist) included at least
one member from the ﬁrst audit. Prior to
the audit days, teams were given verbal and
written education on how to collect data
and perform the assessments, to assist with
standardisation.
On each audit day, a list of all adult inpatients at 08:00am was generated from the
patient management system (PMS) and
divided by clinical area among audit teams.
Auditors manually reviewed the electronic and hardcopy prescription records
for all these patients to identify those who
were prescribed at least one antimicrobial
agent (antibacterial, antiviral, antifungal
or antiparasitic administered via any
route) at 08:00am on the study day and/
or administered a one-off (‘stat’) antimicrobial dose or surgical prophylaxis in the
preceding 24 hours. One data collection
form was completed for each patient who
fulﬁlled these criteria. The auditing teams
assessed compliance with CDHB antimicrobial prescribing guidelines and PHARMAC
Section H restrictions. Guideline compliance
was categorised as compliant, non-compliant, directed therapy (according to culture
susceptibilities), recommended by Infectious
Diseases/Clinical Microbiology, no guideline
available, or not assessable (such as when
the indication was not known). Further,
prescribing was classiﬁed as ‘appropriate’
(optimal or adequate) or ‘inappropriate’
(suboptimal or inadequate) based on the
NAPS criteria.8 These criteria included
consideration of choice of antimicrobial
agent, dose, route and duration of treatment,
patient allergies and microbiology results. An
infectious diseases physician was available to
resolve any disputes within multidisciplinary
teams. Finally, documentation of indication
and review/stop date, and cessation of
surgical antimicrobial prophylaxis within 24
hours post-surgery, were examined. These
are considered key indicator assessments
with target compliance >95%, recommended
in Australia.8
Details from the data collection forms
were entered into Microsoft Excel™ spreadsheets for analysis. Approximately 10%
of entries were checked for accuracy by a
second member of the research team as
a quality assurance measure. Results are

presented as median, interquartile range
and range, or as number and percentage,
as appropriate. Results are both presented
separately and combined for the Christchurch Hospital campus, Burwood Hospital
and Ashburton Hospital.
Support for the point prevalence audits
was given by Te Komiti Whakarite at CDHB.
The audit was regarded as out of scope by
the Health and Disability Ethics Committee
(Ministry of Health, Wellington, New
Zealand).

Results

Number of antimicrobials
prescribed

The number of inpatients at the three
sites on the audit days together with
the prevalence of antimicrobial use and
patient demographics are shown in Table
1. The overall prevalence of antimicrobial
prescribing was 42.4% (322/760 patients),
with the Christchurch Hospital campus the
highest of the three facilities. There was a
total of 480 antimicrobial prescriptions for
the 322 patients on antimicrobial therapy;
most (79.8%) usage was at the Christchurch
Hospital campus (383/480 prescriptions),
which comprised 69.3% of all the inpatients
(527/760 patients). The majority of patients
were prescribed one [208/322 patients
(64.6%)], two [79/322 patients (24.5%)] or
three [29/322 patients (9.0%)] agents each,
while a very small proportion [6/322 patients
(1.9%)] had four to six different agents.

Antimicrobial indication

The indications for antimicrobial use
at the three sites are shown in Table
2. Overall, most prescriptions [377/480
prescriptions (78.5%)] were for treatment
of infection, with around one-ﬁfth being
for surgical or medical prophylaxis [93/480
prescriptions (19.4%]. Six indications
accounted for half of all antimicrobial use
[249/480 prescriptions (51.9%)]: surgical
prophylaxis (13.8%), community-acquired
pneumonia (11.7%), intra-abdominal
infection (8.3%), urinary tract infection
(7.5%), medical prophylaxis (5.6%) and
sepsis (5.0%); most of these prescriptions
were at the Christchurch Hospital campus
[211/249 prescriptions (84.7%)].
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Table 1: Demographic details of the adult inpatients on antimicrobial therapy at the Christchurch Hospital campus, Burwood Hospital
and Ashburton Hospital (separately and combined).

Christchurch
Hospital campus

Burwood
Hospital

Ashburton
Hospital

Total (three sites)

Total number of patients

527

201

32

760

Number of patients on antimicrobial agents

246 (46.7%)

65 (32.3%)

11 (34.4%)

322 (42.4%)

Total number of antimicrobial prescriptions

383

83

14

480

Number of patients and prescriptions, N (%)

Demographics (patients on antimicrobial agents)
Age—median (IQR, range), years

66 (48–77, 16–94)

79 (65–86, 19–96)

84 (77–90, 35–92)

70 (53–79, 16–96)

Gender—male/female (%)

114/132
(46.3%/53.7%)

33/32
(50.8%/49.2%)

2/9
(18.2%/81.8%)

149/173
(46.3%/53.7%)

NZ European

216 (87.8%)

56 (86.2%)

11 (100.0%)

283 (87.9%)

European other

24 (9.8%)

4 (6.2%)

-

28 (8.7%)

Māori

16 (6.5%)

3 (4.6%)

-

19 (5.9%)

Pacific Peoples

14 (5.7%)

2 (3.1%)

-

16 (5.0%)

Asian

3 (1.2%)

2 (3.1%)

-

5 (1.6%)

Other

11 (4.5%)

5 (7.7%)

-

16 (5.0%)

Ethnicity, N (%)a

Self-reported. Patients may identify with more than one ethnicity. Number of ethnicities identified were: Christchurch Hospital campus = 284, Burwood
Hospital = 72, Ashburton Hospital = 11 (total 367).

a

Antimicrobial agents used and
route of administration

The top 20 antimicrobial agents used at
the three sites and the associated routes of
administration are shown in Table 3. These
20 antimicrobial agents accounted for 85.0%
(408/480 prescriptions) of all antimicrobial
usage, and was similar at the three facilities.
Six systemic agents—amoxicillin+clavulanic
acid, cefazolin, metronidazole, cefuroxime,
ﬂucloxacillin and gentamicin—accounted
for nearly half (47.5%) of all antimicrobial
use (228/480 prescriptions).
Amoxicillin+clavulanic acid use exceeded
that of each of the ﬁve next most commonly
used agents by two- to three-fold. The IV
route was used for half of all prescriptions
[232/480 prescriptions (48.3%)], and was
the predominant route at the Christchurch
Hospital campus (54.6%).

Compliance with antimicrobial
prescribing guidelines

The overall antimicrobial guidelines
compliance at the three sites is shown in
Table 4; Appendix Figures 1 and 2 further
stratify these by indication (as listed in Table
2) and antimicrobial agent (as listed in Table
3), respectively.

Of the 278 prescriptions able to be
assessed for guidelines compliance, 73.7%
(205/278) were compliant. Pelvic inﬂammatory disease, intra-abdominal infections,
skin and soft tissue infections, medical
prophylaxis, sepsis and urinary tract infections accounted for 20.6% (99/480) of all
prescriptions and were all ≥80% compliant.
Surgical prophylaxis and community-acquired pneumonia accounted for 25.4%
(122/480) of all prescriptions and had lower
guidelines compliance at 67.9% (38/56
assessable prescriptions) and 58.7% (27/46
assessable prescriptions), respectively.
Prescribing for infective exacerbation of
chronic obstructive pulmonary disease had
the lowest guidelines compliance at 36.4%
(4/11 assessable prescriptions) (Table 2;
Appendix Figure 1). Compliance with the six
most commonly used antimicrobial agents,
which accounted for around half of all antimicrobial prescriptions, ranged from 51.0%
to 92.9%; the lowest was for
amoxicillin+clavulanic acid at 51.0% (25/49
assessable prescriptions) and highest for
gentamicin at 92.9% (13/14 assessable
prescriptions) (Appendix Figure 2). One-ﬁfth
(20.8%) of all antimicrobial prescriptions
(100/480 prescriptions) did not have a local
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Table 2: Indications for antimicrobial use at the Christchurch Hospital campus, Burwood Hospital and Ashburton Hospital (separately
and combined), N(%).

Treatment of infectiona

Christchurch
Hospital campus
(383 prescriptions)

Burwood Hospital
(83 prescriptions)

Ashburton Hospital
(14 prescriptions)

Total (three sites)
(480 prescriptions)

297 (77.5%)

68 (81.9%)

12 (85.7%)

377 (78.5%)

Pneumonia – community-acquired

52 (17.5%)

2 (2.9%)

2 (16.7%)

56 (11.7%)

Intra-abdominal infectionb

40 (13.5%)

–

–

40 (8.3%)

Urinary tract infectionc

22 (7.4%)

14 (20.6%)

–

36 (7.5%)

Sepsis – empiric or directed

20 (6.7%)

3 (4.4%)

1 (8.3%)

24 (5.0%)

Skin and soft tissued

16 (5.4%)

1 (1.2%)

–

17 (3.5%)

Osteomyelitis or septic arthritise

15 (5.1%)

4 (4.5%)

–

19 (4.0%)

Chronic obstructive pulmonary disease

12 (4.0%)

1 (1.2%)

2 (16.7%)

15 (3.1%)

Candidiasis – oral

10 (3.4%)

7 (8.4%)

1 (8.3%)

18 (3.8%)

Wound infectionf

9 (3.0%)

3 (3.6%)

2 (16.7%)

14 (2.9%)

Candidiasis – cutaneous, mucosalg

8 (2.7%)

8 (9.6%)

2 (16.7%)

18 (3.8%)

Pneumonia – hospital-acquired

6 (2.0%)

3 (3.6%)

–

9 (1.9%)

Pelvic inflammatory disease

6 (2.0%)

–

–

6 (1.3%)

Empyema

6 (2.0%)

–

–

6 (1.3%)

Cystic fibrosish

5 (1.7%)

–

–

5 (1.0%)

Deep soft tissue

5 (1.7%)

–

–

5 (1.0%)

Mycobacterium avium complex

5 (1.7%)

–

–

5 (1.0%)

Other

60 (20.2%)

22 (32.4%)

2 (16.7%)

84 (17.5%)

Surgical/medical prophylaxis

56 (14.6%)/21 (5.5%)

Non-infective (eg, gut motility)

3 (0.8%)

Unknown

6 (1.6%)

10 (12.0%)/5 (6.0%)

– / 1 (7.1%)

66 (13.8%)/27 (5.6%)

–

1 (7.1%)

4 (0.8%)

–

–

6 (1.3%)

Listed in order from highest to lowest frequency, based on the Christchurch Hospital campus, where CDHB AMS resources are focused. Indications defined
as per the Australian National Antimicrobial Prescribing Survey, with some indications combined as indicated by superscript letters.
b
Peritonitis, appendicitis, cholangitis, cholecystitis, diverticulitis or intra-abdominal abscess.
c
Cystitis, pyelonephritis or catheter-associated urinary tract infection.
d
Cellulitis/erysipelas, abscess/boils/folliculitis.
e
Prosthetic or native joint.
f
Surgical or non-surgical.
g
Non-oral mucosa, eg, vaginal candidiasis.
h
Exacerbation or chronic.
a

guideline available to support prescribing;
half of these were for oral or cutaneous/
mucosal candidiasis [29/100 assessable
prescriptions (29.0%)], or medical or
surgical prophylaxis [20/100 assessable
prescriptions (20.0%)] (Table 4).

Appropriateness of antimicrobial
prescribing

The evaluation of appropriateness of antimicrobial prescribing at the three sites is
shown in Table 4. Appendix Figures 3 and 4
further stratify these by indication (as listed
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Table 3: Top 20 antimicrobial agents and routes at the Christchurch Hospital campus, Burwood Hospital and Ashburton Hospital
(separately and combined).

Christchurch
Hospital campus
(383 prescriptions)

Burwood Hospital
(83 prescriptions)

Ashburton Hospital
(14 prescriptions)

Total (three sites)
(480 prescriptions)

Top 20 antimicrobial agents used,a N (%)
Amoxicillin+clavulanic acid

60 (15.6%)

9 (10.8%)

3 (21.4%)

72 (15.0%)

Cefazolin

34 (8.9%)

8 (9.6%)

–

42 (8.8%)

Metronidazole

33 (8.6%)

–

1 (7.1%)

34 (7.1%)

Cefuroxime

31 (8.1%)

–

1 (7.1%)

32 (6.7%)

Flucloxacillin

23 (6.0%)

3 (3.6%)

1 (7.1%)

27 (5.6%)

Gentamicin

19 (5.0%)

2 (2.4%)

–

21 (4.4%)

Azithromycin

17 (4.4%)

–

1 (7.1%)

18 (3.8%)

Piperacillin+tazobactam

15 (3.9%)

–

–

15 (3.1%)

Amoxicillin

14 (3.7%)

5 (6.0%)

–

19 (4.0%)

Trimethoprim+sulfamethoxazole

10 (2.6%)

2 (2.4%)

1 (7.1%)

13 (2.7%)

Valaciclovir

10 (2.6%)

1 (1.2%)

–

11 (2.3%)

Ciprofloxacin

10 (2.6%)

2 (2.4%)

–

12 (2.5%)

Nystatin (oral)

9 (2.3%)

6 (7.2%)

1 (7.1%)

16 (3.3%)

Doxycycline

9 (2.3%)

–

–

9 (1.9%)

Clotrimazole or miconazole (topical)

8 (2.1%)

11 (13.3%)

2 (14.3%)

21 (4.4%)

Ceftriaxone

7 (1.8%)

1 (1.2%)

1 (7.1%)

9 (1.9%)

Benzylpenicillin

6 (1.6%)

–

–

6 (1.3%)

Cefalexin

6 (1.6%)

5 (6.0%)

–

11 (2.3%)

Chloramphenicol (topical)

5 (1.3%)

4 (4.8%)

–

9 (1.9%)

Trimethoprim

5 (1.3%)

6 (7.2%)

–

11 (2.3%)

331 (86.4%)

65 (78.3%)

12 (85.7%)

408 (85.0%)

Intravenous

209 (54.6%)

17 (20.5%)

6 (42.9%)

232 (48.3%)

Enteral

153 (39.9%)

45 (54.2%)

6 (42.9%)

204 (42.5%)

Topical

19 (5.0%)

21 (25.3%)

2 (14.3%)

42 (8.8%)

Other – intramuscular, inhalational

2 (0.5%)

–

–

2 (0.4%)

Route, N (%)

Listed in order from highest to lowest frequency, based on the Christchurch Hospital campus where CDHB AMS resources are focused.

a

in Table 2) and antimicrobial agent (as listed
in Table 3).
Of the 451 prescriptions that could be
assessed for appropriateness (ie, excluding
prescriptions that could not be assessed),
83.1% (375/451) were considered appropriate (Table 4). Prescriptions for most

indications were appropriate in at least
80.0% of cases; the exceptions were community-acquired pneumonia [44/56 (78.6%)],
chronic obstructive pulmonary disease
[8/15 (53.3%)], pelvic inﬂammatory disease
[3/6 (50.0%)] and empyema [1/3 (33.3%)]
(Appendix Figure 3). Prescriptions for seven
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Table 4: Antimicrobial guidelines compliance, appropriateness of prescribing, PHARMAC compliance and key indicators at the
Christchurch Hospital campus, Burwood Hospital and Ashburton Hospital (separately and combined).

Christchurch Hospital
campus
(383 prescriptions)

Burwood Hospital
(83 prescriptions)

Ashburton Hospital
(14 prescriptions)

Total (three sites)
(480 prescriptions)

Compliant with guidelines

183
(47.8%)

17
(20.5%)

5 (35.7%)

205
(42.7%)

Non-compliant with guidelines

63 (16.4%)

6 (7.2%)

4 (28.6%)

73
(15.2%)

Directed therapy

38 (9.9%)

17 (20.5%)

1 (7.1%)

56 (11.7%)

Recommended by Infectious
Diseases/Microbiology

33 (8.6%)

3 (3.6%)

–

36 (7.5%)

No guideline available

58 (15.1%)

38 (45.8%)

4 (28.6%)

100 (20.8%)

Not assessable

8 (2.1%)

2 (2.4%)

–

10 (2.1%)

Guidelines compliance, N (%)
74.4%
(183/246)a

73.9%
(17/23)a

55.6%
(5/9)a

73.7%
(205/278)a

Appropriateness, N (%)
Appropriate (optimal/adequate)

301
(78.6%)

Inappropriate (suboptimal/
inadequate)

57
(14.9%)c

84.1%
(301/358)b

65
(78.3%)
14
(16.9%)c

82.3%
(65/79)b

9
(64.3%)
5
(35.7%)c

64.3%
(9/14)b

375
(78.1%)

83.1%
(375/451)b

76
(15.8%)c

Spectrum too broad

38 (66.7%)

8 (57.1%)

3 (60.0%)

49 (64.5%)

Incorrect dose/frequency

24 (42.1%)

5 (35.7%)

1 (20.0%)

30 (39.5%)

Microbiology mismatch

15 (26.3%)

2 (14.3%)

–

17 (22.4%)

Surgical prophylaxis for >24h

11 (19.3%)

2 (14.3%)

–

13 (17.1%)

Antimicrobials not indicated

11 (19.3%)

7 (50.0%)

1 (20.0%)

19 (25.0%)

Incorrect duration

8 (14.0%)

14 (100%)

2 (40.0%)

24 (31.6%)

Uncorrect route

8 (14.0%)

1 (7.1%)

–

9 (11.8%)

Spectrum too narrow

5 (8.8%)

–

–

5 (6.6%)

Allergy mismatch

1 (1.8%)

–

–

1 (1.3%)

Not assessable

25 (6.5%)

4 (4.8%)

–

29 (6.0%)

PHARMAC Section H
compliance, N (%)

374 (97.7%)

81 (97.6%)

14 (100%)

469 (97.7%)

Indication documented in notes

272 (71.0%)

71 (85.5%)

10 (71.4%)

353 (73.5%)

Review or stop date documented

99 (25.8%)

44 (53.0%)

2 (14.3%)

145 (30.2%)

Key indicators, N (%)

Shaded area indicates overall guidelines compliance assessment, which excludes therapy that is directed, recommended by Infectious Diseases/Clinical
Microbiology, has no guideline available or is not assessable.
b
Shaded area indicates overall appropriateness assessment, which excludes non assessable prescriptions.
c
Prescriptions may have more than one reason for being inappropriate: Christchurch Hospital campus = 121 reasons across 57 prescriptions,
Burwood Hospital = 39 reasons across 14 prescriptions, Ashburton Hospital = 7 reasons across 5 prescriptions.
a
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antimicrobial agents were appropriate in
less than 80.0% of cases: piperacillin+tazobactam [11/14 (78.6%)], azithromycin
[12/16 (75.0%)], doxycycline [12/16 (75.0%)],
cefalexin (8/11 (72.7%)], chloramphenicol
(topical) [4/6 (66.7%)], ceftriaxone [5/9
(55.6%)] and ciproﬂoxacin [6/12 (50.0%)].
The most common reason for an inappropriateness assessment was that an agent
with too broad a spectrum was used [49/76
(64.5%)]. This was particularly noticeable
for community-acquired pneumonia and
chronic obstructive pulmonary disease with
38.5% (20/52) inappropriate cases.

Compliance with Pharmaceutical
Schedule Section H

Table 4 shows the compliance with
PHARMAC Section H, which was 97.7%
(469/480 prescriptions) overall and similar
across the three sites. Non-compliance in 11
prescriptions was due to lack of documented
speciality endorsement (Infectious Diseases
or Clinical Microbiology, or Respiratory
Medicine as relevant) in the clinical record
for use of an agent (ciproﬂoxacin, piperacillin+tazobactam, cefepime, meropenem or
vancomycin) outside of a DHB guideline.

Key indicators—indication, review/
stop date, surgical prophylaxis

Table 4 shows results for key indicator
assessments at the three sites. Overall,
73.5% (353/480 prescriptions) had the indication for antimicrobial use documented by
the prescriber in the clinical notes, 30.2%
(145/480 prescriptions) had the review or
stop date for antimicrobial therapy documented and 80.3% (53/66 prescriptions) for
surgical prophylaxis ceased within 24 hours
of the procedure.

Discussion
This is the ﬁrst antimicrobial prescribing
survey across CDHB hospitals, and the only
one that we are aware of to be published
from a New Zealand DHB. In the absence
of a New Zealand national programme,
we elected to adopt the Australian method
(‘NAPS’) that was ﬁrst implemented online
in 2013. CDHB’s overall survey results
were similar to the ﬁndings reported in
the most recent Australian survey (2018)
of participating Australian public hospitals
for guidelines compliance (74% vs 76%),

appropriateness (83% vs 80%), indication
documented (74% vs 84%), review/stop date
documented (30% vs 42%) and surgical
prophylaxis stopping within 24 hours
(80% vs 72%), but indicate improvement is
needed for all ﬁve quality markers.8 We are
unable to directly compare our results with
other New Zealand DHBs given the absence
of a centralised national programme with
transparent reporting.
Antimicrobial prescribing surveys are
a useful tool to identify and monitor AMS
quality improvement initiatives within DHB
hospitals and other healthcare facilities. Our
survey results have enabled us to direct our
limited AMS resourcing to areas that will
likely have the greatest impact on patient
safety and quality of care. For example, in
addition to noting areas for improvement
against the Australian quality markers, we
found that surgical prophylaxis, community-acquired pneumonia and chronic
obstructive pulmonary disease accounted
for quarter of all our antimicrobial prescriptions (29%), and that these were frequently
non-compliant with guidelines and inappropriate (39% and 23% of assessable
prescriptions, respectively). The main issues
were use of unnecessarily broad spectrum
agents, an incorrect dosing regimen or an
excessive duration as has been identiﬁed in
the Australian report.8
Since these surveys were performed,
we have commenced and/or completed a
number of quality improvement initiatives
to address some of the issues identiﬁed.
These have included work to:
•

understand the potential prescribing
impact and staff resource requirements of a post-prescription AMS
ward round.13

•

increase utilisation of our electronic
prescribing and administration
system to facilitate appropriate
antimicrobial prescribing, including
identifying patients on restricted antimicrobial agents (eg, ciproﬂoxacin)
that could beneﬁt from AMS review
and ‘within system’ techniques to
facilitate guidelines compliance (eg,
prescribing via a guideline rather
than entering the prescription
manually).
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•

establish an AMS intranet page for our
clinical staff that provides education
on AMR and AMS along with access to
key resources to support appropriate
antimicrobial prescribing including
policies and guidelines, antibiograms
and contact details for AMS personnel.

•

improve understanding of antimicrobial prophylaxis of general surgery
and gynaecological procedures (longitudinal auditing), in collaboration
with these surgical specialities.

•

improve the appropriateness of inpatient quinolone use including changes
to prescribing guidelines for urinary
tract and intra-abdominal infections,
cessation of quinolone susceptibility
reporting on urinary isolates, and
educational bulletins for staff.

•

improve documentation of the indication for antimicrobial use within the
electronic prescription.

We plan to conduct a second point prevalence survey at the Christchurch Hospital
campus in November 2020 to evaluate our
progress since this baseline survey and to
inform our future AMS initiatives. Repeat
point prevalence surveys have been associated with improvements in most quality
improvement markers in Australia,8 likely
reﬂecting between-survey work to address
issues identiﬁed and greater focus of
healthcare facilities on the need for responsible antimicrobial prescribing.14 Our
focus on the Christchurch Hospital campus
reﬂects the need to use our limited AMS
resourcing judiciously. However, Ashburton
Hospital is also planning to undertake their
own longitudinal audit to better understand
guidelines compliance and appropriateness.
We have shared our survey ﬁndings
with hospital staff via verbal presentations (education sessions, including a grand
round) and through direct engagement with
certain specialities (eg, general surgery,
gynaecology, respiratory, pharmacy) to
assist with quality improvement initiatives. The quality indicator ﬁndings of
guidelines compliance (one in four antimicrobial prescriptions were not compliant)
and appropriateness (nearly one in ﬁve
prescriptions were not appropriate) will be
highlighted during Antibiotic Awareness
Week in November 2020.

We attempted to minimise the limitations
of this type of survey work by following
the recommended NAPS process. As such,
the subjectivity of guidelines and appropriateness assessments was mitigated through
use of multidisciplinary auditing teams,
formal education sessions on the procedures
prior to the audit days, and a standardised
approach to assessments. The timing of the
three surveys (spread out over 12 months)
was for practical reasons, and we thought
reasonable given that our intent was not
to compare the sites which have different
case mixes. Repeat surveys at the two main
sites (Christchurch Hospital and Burwood)
will ideally be done at the same time of
year as their respective baseline surveys.
NAPS recommends that large facilities like
the Christchurch Hospital campus (~830
beds) and Burwood Hospital (~250 beds) are
ideally surveyed all at once (hospital-wide)
when resourcing permits. This was achieved
with the exception of obstetrics and gynaecology, which was studied separately and
concurrently with the neonatal and paediatric services (not reported as part of this
work). Smaller hospitals (<100 beds) like
Ashburton Hospital (~54 beds, with only
32 inpatients on the audit day) should be
surveyed repeatedly rather than relying
on a ‘snapshot’ approach, which limits the
conclusions that can be drawn because of
the small number of patients studied. As
recent survey work indicates that rural
hospitals may not have their AMS needs met
by simple transference of a tertiary hospital
AMS model,15 it is helpful that more longitudinal auditing is planned at this site.
At least half of New Zealand DHBs now
use the Australian NAPS method (eg, standardised approach to assessments, template
for data collection), but only a few elect to
submit their own data into the NAPS online
portal (for pre-set reports and/or data
export and self-analysis) and aggregate New
Zealand data are not currently provided
to enable between-facility comparisons.
The success of the Health Quality and
Safety Commission’s Surgical Site Infection
Improvement Programme16 demonstrates
the value of assessing DHB practices against
national guidelines and quality indicators.
We urge the Ministry of Health to develop or
adopt a centralised approach to monitoring
the quantity and quality of antimicrobial
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usage. We note that “national benchmarks…
on reducing antimicrobial consumption
and increasing appropriate prescribing”
is included within the New Zealand AMR
Action Plan,1 and that the Health and
Disability Standards offer a mechanism
to make AMS a priority for all healthcare
service providers.
In conclusion, we have completed our
ﬁrst CDHB antimicrobial point prevalence

survey covering around 75% of all beds.
This provides us with the foundation with
which to strategically plan and prioritise
AMS work, and monitor for improvement.
A co-ordinated and standardised national
approach to antimicrobial prescribing
surveys, including assessment against our
own national guidelines would facilitate
AMS within DHBs.
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Appendix
Appendix Figure 1: Antimicrobial prescribing guidelines compliance for the most common indications (as listed in Table 2) for the three
CDHB sites combined.a

Indications listed in order from most to least compliant with CDHB guidelines. Number of prescriptions given in brackets after indication. Percentage of
prescriptions for each indication specified only when ≥10%.
*Non-oral mucosa, eg, vaginal candidiasis.

a
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Appendix Figure 2: Antimicrobial prescribing guidelines compliance for most commonly prescribed antimicrobial agents (as listed in
Table 2) for the three CDHB sites combined.a

Indications listed in order from most to least compliant with CDHB guidelines. Number of prescriptions given in brackets after indication. Percentage of
prescriptions for each indication specified only when ≥10%.

a
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Appendix Figure 3: Appropriateness for the most common indications (as listed in Table 2) for the three CDHB sites combined.a

Indications listed in order from most to least appropriate. Number of prescriptions given in brackets after the indication. Percentage of prescriptions for
each indication only specified where ≥10%.
*Non-oral mucosa, eg, vaginal candidiasis.

a
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Appendix Figure 4: Appropriateness for the most commonly prescribed antimicrobial agents (as listed in Table 2) for the three CDHB
sites combined.a

Indications listed in order from most to least appropriate. Number of prescriptions given in brackets after the indication. Percentage of prescriptions for
each indication only specified where ≥10%.

a
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Diabetic ketoacidosis
admissions at Middlemore
Hospital: observational
study of cause and patient
demographics
Jessica Heejong Lee, Brandon Jon Orr-Walker
ABSTRACT
AIM: To analyse data on diabetic ketoacidosis (DKA) admissions to better understand characteristics of
those presenting with DKA and identify high-risk groups.
METHOD: Study population consisted of people with type 1 diabetes discharged from Middlemore
Hospital between 01 July 2015 and 30 June 2016 with the diagnosis of DKA. Basic demographic data
and socioeconomic status as defined by 2013 New Zealand deprivation index quintiles were obtained, in
addition to the cause of DKA.
RESULTS: There were 69 DKA admissions from 57 people; 35% were Pasifika and 23% Māori. Fifty-six percent
were from quintile 5, the quintile with the lowest socioeconomic status. The most common cause of DKA was
non-adherence to insulin (59%), followed by infection (16%) and new diagnosis of type 1 diabetes (14%).
There was greater proportion of Pasifika and Māori population in those with non-adherence as the cause.
CONCLUSION: Non-adherence is a major cause of DKA admissions at Middlemore Hospital. When
compared to the regional census data, there is over-representation of Pasifika and Māori population and
those of lower socioeconomic status in those admitted with DKA. Similar pattern was seen in those with
non-adherence as the cause of DKA and those with recurrent DKAs.

D

iabetic ketoacidosis (DKA) is a serious
complication of diabetes. While mortality has improved in recent years to
less than 1% in most developed countries,1 it
is associated with high healthcare utilisation
and costs.2 There have been studies showing
certain demographic characteristics to be
associated with higher risk of developing
DKA, including lower socioeconomic status
and younger age.3–5 The data on association
between ethnicity and DKA risk have been
somewhat variable with some US studies
showing an association and others showing
no association.4–6 Given the regional variations in ethnic distribution and differing
degrees of income disparity, there is likely
to be signiﬁcant geographical difference
concerning ethnicity as a risk factor.

In traditional literature, there was
emphasis on infection or other illnesses
as the precipitant of DKA, but more recent
studies have shown non-adherence as the
major cause.7–9 An observational study
in inner-city US where there is a greater
proportion of patients of lower socioeconomic status and ethnic minority, found
that 68% of DKA were due to insulin discontinuation.7 A local study from Auckland
City Hospital using data from 1988 to
1996 showed that 61% of DKA admissions were due to insulin omission,8 and a
Middlemore Hospital study from 1999–2000
showed 45% of DKAs were attributable to
non-adherence.9
Given this context, it was of interest to
determine how the current situation at
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Middlemore Hospital aligns with ﬁndings
from these previous reports, and to see
whether particular high-risk groups could
be identiﬁed. This is a retrospective observational study looking at the cause of
DKA and patient characteristics including
basic demographic data and presence of
previous DKA admissions, in order to gain a
better understanding of DKA admissions at
Middlemore Hospital. Also, upon obtaining
the above data, additional analyses were
undertaken for comparisons between
groups by cause of DKA and presence of
previous DKA admissions.

Aim
To analyse retrospective data on DKA
admissions including the cause of admission
and baseline characteristics of patients in
order to better understand characteristics of
those presenting with DKA, and to identify
high-risk groups.

Method
Prior to starting data collection,
Middlemore Hospital Research Department
was consulted regarding ethics approval,
and in accordance with Health and
Disability Ethics Committees (HDEC)
guideline algorithm, this study was deemed
to be a low-risk observational study.
Study population consisted of all people
who were discharged from Middlemore
Hospital adult services (age ≥15) in the
one-year period between 1 July 2015 and
30 June 2016 with the diagnosis of DKA.
DKA was deﬁned as presence of hyperglycaemia (>13.9mmol/L), and acidosis with pH
<7.3 and HCO3<18mmol/L with evidence of
ketoacidosis, as per American Diabetes Association (ADA) criteria. Patients with type 2
diabetes were excluded from the analysis.
A list of people with discharge ICD codes
relating to diabetes with any form of ketoacidosis (E1011, E1012, E1111, E1112,
E1211, E1212, E1311, E1312, E1411, E1412)
was obtained, together with basic demographic data including age, gender, ethnicity
(self-identiﬁed) and socioeconomic status
from hospital patient records. Socioeconomic
status was deﬁned by quintiles based on the
2013 New Zealand Deprivation index, which
was the most current version at the time of
data collection. The New Zealand Deprivation

index quintiles apply to areas of residence as
opposed to individuals, and are derived from
New Zealand census data including internet
access, income, employment, education,
home ownership, living space, access to
transport and being a single-parent family.
Quintile 5 is the most deprived area and
quintile 1 is the least deprived.
The electronic discharge summaries and
laboratory results from the admissions
with the relevant ICD codes were reviewed,
and those fulﬁlling the ADA diagnostic
criteria for DKA were identiﬁed. Of these
patients, only those admissions relating to
type 1 diabetes were identiﬁed and used
for analysis. Diagnosis of type 1 diabetes
was established by reviewing the documented diagnosis in diabetes clinic notes
and discharge summaries. Cause of DKA
was determined by review of discharge
summaries relating to the admission;
non-adherence was deemed to be the cause
when stated as such, and/or if there was
mention of insulin omission leading up to
the DKA admission.

Study population and statistical
analysis

Of the 164 admissions that were identiﬁed
using the ICD codes, 76 admission episodes
fulﬁlled the ADA diagnostic criteria for
DKA. Of the 76 DKA admissions, 69 admissions occurred in those with type 1 diabetes.
These 69 admissions were from 57 individuals with type 1 diabetes, there being
more than one admission in some people
during the captured period.
For analysis of factors relating to the DKA
episode such as the cause of DKA, all of the
69 DKA admission episodes were used for
analysis. For factors relating to the individual such as age, gender, ethnicity and
socioeconomic status, the data was based
on the 57 people from which the 69 DKA
episodes came, with only the data from the
most recent admission from each person
being used for analysis. When comparisons
were made based on cause of DKA and
between those with single versus recurrent
DKA admissions, we used data from 47
patients with established type 1 diabetes,
using the most recent admission from each,
given the comparison relates to characteristics of the individual, in order to avoid
repeated measures from one person.
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Table 1: Ethnicity of DKA patients and CMDHB census data for comparison.

Ethnicity

Middlemore DKA patients (%)

2013 CMDHB Census Data
(%)

European/Other

37%

40%

Asian

5%

23%

Pasifika

35%

21%

Māori

23%

16%

Use of p-values for statistical signiﬁcance
was decided against, in favour of descriptive
statistics only, due to potential for misinterpretation given small size, unbalanced
groups and confounding variables which
could not be accounted for within the scope
of this study.

Results

Patient characteristics

Of the 57 individuals with type 1 diabetes
admitted with DKA, 27 (47%) were male,
showing roughly equal gender distribution.
Almost half (49%) were below the age of 30,
with 19% being below the age of 20. With
regards to ethnicity, 35% (n=20) identiﬁed as
Pasiﬁka and 23% (n=13) Māori.
Middlemore Hospital is the only tertiary
hospital for the region under Counties
Manukau District Health Board (CMDHB).

When compared to CMDHB census data,10
there seemed to be an over-representation
of Pasiﬁka and Māori as they make up only
21% and 16% of CMDHB population as a
whole, respectively (Table 1). While there is
no registry of people with type 1 diabetes in
CMDHB, given type 1 diabetes is not known
to be more prevalent in Pasiﬁka or Māori
population, there is likely an over-representation of these ethnicities in DKA
admissions.
Similarly, there was a predominance of
people of lower socioeconomic status, with
56% (n=30) of patients being from quintile
5; as with ethnicity, in the context of CMDHB
population data as a whole, there is an
over-representation of lower socioeconomic
groups as 2013 CMDHB census data showed
that 36% of CMDHB population are quintile
5 (Figure 1).10

Figure 1: Socioeconomic status of DKA patients as per NZDep 2013 quintiles.
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DKA episode characteristics

The cause of DKA was non-adherence
to insulin in the majority of people (59%,
n=41); this was followed by infection (16%,
n=11) and new diagnosis of type 1 with DKA
as ﬁrst presentation (14%, n=10). In three
patients (4%) the cause was not found or
documented, and in two people (3%), there
were issues with administration of insulin
due to insulin pen malfunction and incorrect
administration by staff in the care facility.
There was one individual who had major
depression and stopped all medications. Of
those with infection as the cause, 54% were
due to respiratory infection and 36% were
attributed to gastroenteritis; however, there
may have been an overestimation of gastroenteritis with vomiting from DKA itself
being attributed to gastroenteritis.
With regards to treatment setting, 54
(78%) of admissions were treated on the
ward, eight (12%) in intensive care unit
(ICU), six (9%) in high dependency unit
(HDU). One case of DKA was treated and
discharged from the emergency department.

DKA in people with established
type 1

People with established type 1 diabetes
were looked at separately, by excluding
those with DKA as ﬁrst presentation of type
1 diabetes. This group consisted of 59 DKA
admissions from 47 people.

a. Non-adherence versus other
cause of DKA

In those with established type 1 diabetes,
69% (n=32) of DKA admissions were due to
non-adherence.
In those with non-adherence as the cause
of DKA, 22% (7/32) were on mixed insulin
as opposed to basal bolus regimen. In those
with other cause of DKA, only 7% (1/15)
were on mixed insulin. This likely reﬂects
the fact that people who are known to
have signiﬁcant problems with adherence
are often changed to mixed insulin in an
attempt to improve adherence, but could
also be taken in reverse to suggest that
despite being on mixed insulin they are still
non-adherent.
With regards to socioeconomic status, 63%
of patients with non-adherence as the cause
were quintile 5, compared to 47% in those

with other cause. Overall lower socioeconomic status predominated in both groups
but this was more pronounced in those with
non-adherence as the cause of DKA.
The difference in ethnicity between the two
groups was more noticeable. In the non-adherence group, 44% (n=14) were Pasiﬁka,
followed by Māori (31%, n=10), European
(22%, n=7) and one patient who was Indian
(3%). In the group with other cause of DKA,
53% (n=8) were European, followed by
Pasiﬁka (27%, n=4) and Māori (20%, n=3).
Average HbA1c was higher (110mmol/mol
(12.2%) vs 99mmol/mol (11.2%)) in those with
non-adherence as cause.

b. Recurrent admissions versus
single admission with DKA in five
years

For people with established type 1 diabetes,
the number of previous admissions with
DKA in the ﬁve-year period preceding the
index case was noted. For individuals with
multiple admissions during the study period,
the most recent admission was used as the
index case to avoid repeated measures from
one individual. Fifty-one percent (24/47)
had no previous DKA admissions in the ﬁve
years preceding their index case, and the
remaining 49% (23/47) had varying numbers
of previous admissions ranging from one to
23. Comparison was made between those
with recurrent admissions versus those with
no preceding DKA admissions.
In those with recurrent admissions,
Pasiﬁka made up 48% (n=11), followed by
European (26%, n=6), Māori (22%, n=5) and
Indian (4%, n=1). In those with no preceding
DKA admissions, European ethnicity
consisted of 38% (n=9), followed by Māori
(33%, n=8) and Pasiﬁka (29%, n=7) (Figure 2).
While those in quintile 5 were most
prevalent in both groups, this was more
pronounced in those with recurrent DKA
admissions, with 70% being from quintile 5,
compared to 46% in those with no preceding
admissions. Gender distribution was similar
between the two groups. In those with
recurrent admissions, average age was
slightly higher (29 vs 26.5 years), average
HbA1c was higher (112mmol/mol (12.4%) vs
99mmol/mol (11.2%)) and more had non-adherence as the cause of DKA (74% vs 63%).
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Figure 2: Distribution of ethnicity based on presence of previous admissions.

Discussion
On review of overall DKA admissions, it
is likely that there is an over-representation
of Pasiﬁka and Māori population and those
of lower socioeconomic status (quintile 5),
when compared to the CMDHB census demographic data.10 However, it should be noted
that in the absence of a registry of all people
with type 1 diabetes at CMDHB, it is diﬃcult
to say with certainty whether predominance
of certain characteristics in those admitted
with DKA represents increased risk of DKA
admission in those with said characteristics,
or whether it reﬂects predominance of
these characteristics in people with type 1
diabetes in general. That being said, type 1
diabetes is not known to be more prevalent
in Pasiﬁka or Māori populations; a study
from Christchurch suggested the contrary,
showing it to be more prevalent in those of
European ethnicity, with estimated prevalence per 100,000 of 274 for Europeans, 81
for Māori and 77 for Pasiﬁka.11 Therefore, it
is much more likely that Pasiﬁka and Māori
patients are in fact over-represented in DKA
admissions.
The most common cause of admission
was non-adherence to insulin, which was
the cause in 59% of all people with type 1
diabetes, and in 69% of people with established type 1 diabetes. This is comparable
to the Auckland City Hospital study from

1988–1996, which showed that 61% had DKA
due to insulin omission,8 but greater than
the previous Middlemore Hospital study in
1999–2000 showing that 45% of DKA admissions were attributable to non-adherence.9
This study was designed as an observational study and was not intended for formal
comparisons between any groups. Sample
size is small and as the scope of this study
was mostly limited to patient demographics,
data on other possible confounding variables to allow for multivariate analysis
such as duration of diabetes, age at diabetes
diagnosis, BMI and severity of diabetes
related complications were not available,
and hence p-values were not used to avoid
misinterpretation. In addition, with regards
to identiﬁcation of DKA admissions, the
reliability of ICD coding is to be questioned.
While all those identiﬁed using ICD codes
were appropriately ﬁltered to only those
fulling ADA criteria for DKA, there is a possibility that some cases of DKA were missed
due to incorrect coding in case of inaccurate
or incomplete documentation of discharge
diagnoses in discharge summaries. For
future studies, using laboratory data such
as levels of beta hydroxybutyrate and pH
on admission to identify more cases should
be a consideration, although there may be
practical diﬃculties and is likely to result in
a large number of cases not meeting criteria.
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Nevertheless, there were some noticeable
patterns in between the groups compared.
The group with DKA due to non-adherence
had higher proportions of Pasiﬁka and those
of lower socioeconomic status (quintile 5), in
addition to higher average HbA1c. Fifty-one
percent of people with established type 1
diabetes had previous DKA admissions in
the preceding ﬁve years, and these people
also had higher proportions of Pasiﬁka and
quintile 5 patients, in addition to having
higher average HbA1c.
Overall, Pasiﬁka and quintile 5 seem to be
over-represented in overall DKA admissions,
in having non-adherence as the cause for
DKA, as well as in having had recurrent DKA
admissions. Lower socioeconomic status has
been found to be associated with increased
DKA risk in previous studies including the
US study based on Type 1 Diabetes Exchange
Clinic Registry; of interest, this study showed
higher frequency of DKA in non-Hispanic black and Hispanic participants, but
ethnicity was no longer found to be significant once adjusted for socioeconomic
status in multivariate model.4 To conﬁrm
suspicion of over-representation of Māori
and Paciﬁc Island ethnicity on DKA risk and
non-adherence, future studies with bigger
population size and multivariate analysis are
needed; it should be acknowledged, however,
that factors such as ethnicity and socioeconomic status often have a complex and
often inseparable relationship with multiple
historical and cultural elements underlying.
Further studies are also needed to better
delineate the contributing factors for such
over-representation Māori and Pasiﬁka.
Inadequate access to healthcare due to
ﬁnancial and transport barriers has been
identiﬁed as the cause of non-adherence to
insulin in DKA patients in the past.12 Future
studies should obtain more information
on level of education, factors affecting

access to healthcare including transport,
ﬁnancial barriers, language barriers,
ownership of a phone or other modes of
communication, and presence of a ﬁxed
abode. Medical co-morbidities especially
psychiatric, including substance or alcohol
abuse which have previously been associated with increased risk of DKA also need
to be explored in more detail.13,14 To better
determine factors affecting adherence
to insulin, a survey of reason for insulin
omission when patients are admitted with
DKA could potentially provide useful information. Especially in a multi-ethnic country
such as New Zealand, it is of importance
to consider the cultural aspects which may
be compromising diabetes management,
including individual and institutional
racism, differences in communication styles,
health and dietary beliefs, and adequacy
of current policies in addressing ethnic
inequity.15 Identifying these speciﬁcs may
help in better determining the areas of intervention and the target population. Lastly,
establishing a registry of all individuals with
type 1 diabetes at CMDHB would be useful
in the long-term in better identifying those
at higher risk of DKA; such a registry would
also allow comparison of people with history
of previous DKA with those without, which
would be a useful clinical comparison.

Conclusion
Non-adherence is a major cause of DKA
admissions at Middlemore Hospital. In
addition, there is suggestion of over representation of Pasiﬁka and Māori ethnicity, and
those of lower socioeconomic status in those
admitted with DKA. A similar trend was seen
in those with non-adherence as the cause of
DKA and those with recurrent DKAs. Further
studies are needed to better delineate the
underlying factors for this observation,
including medical comorbidities and factors
affecting access to healthcare.
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Pregnant women’s
knowledge of, and adherence
to, New Zealand Food Safety
in Pregnancy guidelines
Emma Jeffs, Jonathan Williman, Cheryl Brunton, Joanna Gullam,
Tony Walls
ABSTRACT
AIM: Pregnant women are at increased risk for contracting foodborne illness. Simple food safety precautions
can prevent illness. The aim of this study was to examine pregnant women’s knowledge of, and adherence
to, the New Zealand Food Safety in Pregnancy guidelines.
METHOD: Participants were recruited when attending antenatal clinics, and via online pregnancy support
groups. Knowledge and behaviours were assessed by way of a self-administered questionnaire.
RESULTS: In total, 205 women participated in this study; 100 from antenatal clinics, 105 via Facebook.
The median knowledge score was 95% (interquartile range (IQR) 83–100%, minimum = 17.4%). Only 25%
of participants answered all questions correctly. The median adherence score was 77% (IQR = 62–92%,
minimum = 8%); 13% of participants reported complete adherence to the food safety guidelines. Mean
knowledge scores in participants of Māori ethnicity (76.6%) were lower than in participants of European/
other ethnicity (91.7%, p=0.004). Māori participants had the lowest mean adherence scores (63.2%) and this
requires further investigation.
CONCLUSIONS: The majority of participants reported continuing to consume foods considered unsafe
in pregnancy. This study highlights the need for improved food safety education during pregnancy. The
results also suggest a need for food safety guidance to be made more accessible and relevant to the needs
of Māori women.

O

ptimal nutrition is important at all
stages of life but assumes even greater importance in pregnancy. During
pregnancy, nutritional requirements are
increased and are critical in supporting the
physiological adaptations that occur during
pregnancy. In the absence of adequate nutrition, both fetal and maternal health can be
adversely affected.

Due to the modulation of the immune
system during pregnancy, pregnant women
are more susceptible to foodborne illness.
Thus, while the intake of adequate nutrients
during pregnancy is imperative, so too is
ensuring the avoidance of high-risk foods.
The New Zealand Food Safety in Pregnancy

guidelines, published by the Ministry for
Primary Industries,1 provide a number of
recommendations for safe eating in pregnancy. These include avoidance of foods
that are high risk for the transmission of
foodborne infections, including listeriosis
and toxoplasmosis, and safe preparation
and handling of foods. Listeriosis, caused
by the bacteria Listeria monocytogenes,
is of particular concern. L. monocytogenes has a predilection to affect pregnant
women and neonates. Pregnant women, in
particular, are at an approximately 18 times
greater risk for infection than the general
population.2 In resource-rich countries, L.
monocytogenes has the highest case-fatality
rate of any foodborne pathogen.3
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Listeriosis in pregnancy encompasses
maternal, fetal and neonatal disease. Listeriosis most commonly presents in the third
trimester of pregnancy (from 28 weeks)4 and
is rarely fatal in the mother, particularly
in the absence of coexisting medical conditions.5,6 However, if transmitted to the fetus,
infection can lead to miscarriage, pre-term
delivery or stillbirth. In a recent study of
107 cases of pregnancy-related listeriosis in
France, the rate of transmission of infection
from the mother to the fetus was 96%, and
major fetal or neonatal complications were
observed in 83% of infected mothers.3
In New Zealand, lead maternity carers
(LMCs), including midwives, general practitioners and obstetricians, are encouraged
to provide written and verbal advice
regarding food safety in pregnancy, and to
reiterate this to women throughout pregnancy. A recent study in Australia reported
that the majority of pregnant women have
poor knowledge of food safety in pregnancy guidelines and continue to consume
foods that put them at increased risk.7
Previous international studies have consistently shown suboptimal adherence among
pregnant women to safe eating in pregnancy
recommendations.8,9
Pregnant women’s knowledge of the
New Zealand Food Safety in Pregnancy
guidelines, which differ from international
guidelines to include foods appropriate
for the typical New Zealand diet, has not
been studied systematically. The aim
of this study was to examine pregnant
women’s knowledge of, and adherence to,
the New Zealand Food Safety in Pregnancy
guidelines. Understanding knowledge
and behaviour is important to inform the
provision of antenatal care and to identify
women who are at increased risk and may
therefore beneﬁt from more intensive
advice and support during pregnancy.

Methods
This cross-sectional study of pregnant
women in New Zealand, aimed to examine
pregnant women’s knowledge of listeriosis
and the New Zealand Food Safety in Pregnancy guidelines and associated eating
behaviours.

Questionnaire development

A questionnaire was developed
comprising of four broad sections: demographic data, knowledge of the Food Safety
in Pregnancy guidelines, behaviours
related to safe eating in pregnancy, and
safe food handling practices. The questionnaire consisted of 69 questions and took
approximately 15 minutes to complete. The
Automated Readability Index (ARI) for the
questionnaire was calculated according to
the formula: 4.71 (characters/words) + 0.5
(words/sentences) – 21.43. The ARI was 5.2
(readability was deemed appropriate for an
eight to nine-year-old).10
In questions related to food safety, participants were asked if they thought it was
safe to eat each of 23 different foods in
pregnancy. Foods considered included
those from the New Zealand Food Safety in
Pregnancy guidelines: identical wording to
the guidelines was used, safe and unsafe
foods were included, and foods were listed
in a random order. The options ‘yes’, ‘no’
and ‘I don’t know’ were offered. Answers
left blank were considered as missing
data. To assess behaviours regarding safe
eating, participants were asked if they had
eaten a range of foods during their current
pregnancy. Foods assessed were the same
as those in the Food Safety in Pregnancy
guidelines and answers were considered
correct if they accorded with the guidelines.
The options provided included ‘sometimes/
often’, ‘never’ and ‘I don’t know’. Finally,
we asked about food handling practices
in pregnancy and whether participants’
behaviour was consistent with the recommended behaviours. Options provided
included ‘always’, ‘sometimes’, ‘never’ and
‘not applicable’.

Pre-testing

Pre-testing of the questionnaire was
completed at Christchurch Women’s Hospital
(a tertiary care maternity hospital). Twenty
women attending an outpatient appointment
with an obstetric physician completed the
questionnaire. Following pre-testing, no
changes were made to the questionnaire,
aside from minor changes to layout. Three
obstetric specialists and two midwives were
also consulted following pre-testing and no
further changes were made.
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Recruitment

There were two arms to recruitment.
Participants were either recruited when
attending antenatal clinics at Christchurch
Women’s Hospital (hospital cohort) or via
Facebook (online cohort). This study was
advertised on Facebook pages that were
targeted at pregnant women in New Zealand.
The questionnaire was delivered via RedCap,
a secure web application for managing
online questionnaires. Women completed
the questionnaire independently, either on
iPads provided by the questionnaire coordinators, or on their cell phone or home
computer. A recruitment rate was calculated for the hospital cohort as all women
offered the questionnaire were counted. A
recruitment rate could not be accurately
calculated for the Facebook cohort.
Women were eligible to participate if
they were currently pregnant, ≥18 years
of age, and had suﬃcient English language
literacy to complete the questionnaire. We
asked that women had at least one antenatal
appointment (eg, with a general practitioner, midwife or obstetric specialist) prior
to participation in the study to allow an
opportunity for food safety in pregnancy
education (it is recommended food safety
advice be provided at the earliest opportunity in pregnancy and therefore it would
be expected that after a ﬁrst appointment
there should have been at least some advice
provided). Recruitment was completed over
30 days in December 2017 and January 2018.

Statistical analysis

For each food included in this study, the
proportion of participants who believed
the food was a) safe to eat in pregnancy,
or b) should be avoided, was determined.
This provided an indication of participant
knowledge. To determine adherence to the
guidelines, the number of women who a)
consumed the food (‘sometimes or often’),
or b) never consumed the food, was also
determined. This provided an indication of
participant adherence to the guidelines.
A discrepancy score was calculated
by determining the number of participants who correctly indicated that the
food should be avoided in pregnancy yet
reported consuming the food ‘sometimes or
often’. A discrepancy score was only calculated for the foods that are unsafe to eat
during pregnancy.

An overall knowledge score was calculated for each participant based on their
knowledge of whether the listed foods were
safe to consume. Participants were given
a score of one if they responded correctly
that a food should be avoided or was safe
to eat, or zero if they responded incorrectly
or that they did not know if a food was
safe. An overall score was calculated by
summing all 23 foods listed: a higher score
indicates greater knowledge. An overall
adherence score was also calculated using
the same method, but only including the
foods that are unsafe to eat during pregnancy (maximum score 13). Knowledge
and adherence scores were converted to
percentages by dividing overall scores by
the number of questions answered. Participant’s missing more than two knowledge or
adherence questions were excluded from
the analysis. Multivariable linear regression
models were used to investigate the characteristics associated with higher levels
of knowledge and adherence. Participant
ethnicity was based on self-report and prioritised according to New Zealand Ministry of
Health guidelines.11

Māori consultation and ethics
approval

Māori consultation was sought at the
commencement of this project with a
University of Otago Kaitohutohu Rangahau/
Māori research advisor. This study was
approved by the University of Otago Human
Ethics Committee (Health), ethics reference
number H17/143.

Results

Demographic characteristics of
participants

In total, 205 women participated in this
study; 100 from the hospital cohort and 105
from the online cohort. The recruitment rate
for the hospital cohort was 98.0% (105/107).
The characteristics of participants are
presented in Table 1.
The majority of participants were of
European/Other ethnicity (74.5%), university
educated (71.1%) and in their third trimester
of pregnancy (53.2%). Nearly half (47.5%) of
participants were primiparous. The median
age of participants was 30 years (range
18.7–54.1 years).
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Table 1: Participant characteristics.

Age (years)

Ethnicity
(prioritised)

Hospital
cohort
(n=100)

Online
cohort
(n=105)b

Total
(n=205)

n (%)

n (%)

n (%)

Median

30

30

30

18–24 years

11 (11.0%)

4 (3.8%)

15 (7.3%)

25–34 years

65 (65.0%)

86 (81.9%)

151 (73.7%)

35–44 years

22 (22.0%)

15 (14.3%)

37 (18.0%)

>44 years

2 (2.0%)

0 (0.0%)

2 (1.0%)

Māori

16 (16.0%)

8 (7.7%)

24 (11.8%)

Pacificc

4 (4.0%)

2 (1.9%)

6 (2.9%)

Asian

15 (15.0%)

7 (6.7%)

22 (10.8%)

European/Othera

65 (65.0%)

87 (83.7%)

158 (74.5%)

Attended high school

20 (20.6%)

8 (7.7%)

28 (13.9%)

Completed NCEA level 3/Bursary

9 (9.3%)

7 (6.7%)

16 (8.0%)

Trade certificate or similar

8 (8.2%)

6 (5.8%)

14 (7.0%)

University/tertiary degree or higher

60 (61.9%)

83 (79.8%)

143 (71.1%)

Primiparous

47 (47.0%)

50 (48.1%)

97 (47.5%)

1

27 (27.0%)

40 (38.5%)

67 (32.8%)

2

14 (14.0%)

10 (9.6%)

24 (11.8%)

3

6 (6.0%)

3 (2.9%)

9 (4.4%)

4 or more

6 (6.0%)

1 (1.0%)

7 (3.4%)

1–12 weeks (first trimester)

8 (8.0%)

16 (15.2%)

24 (11.7%)

13–27 weeks (second trimester)

29 (29.0%)

43 (41.0%)

72 (35.1%)

>28 weeks (third trimester)

63 (63.0%)

46 (43.8%)

109 (53.2%)

d

Education

Parity

Gestation

Predominantly NZ European but also includes European, Middle Eastern, Latin American, and African.
Locality breakdown not available.
c
Includes Samoan, Cook Island Māori, Tongan and Niuean.
d
Includes Indian.
a

b

Education about the Food Safety in
Pregnancy guidelines

Participants reported most commonly
receiving food safety advice from their
midwife (n=144, 70.2%), family members
(n=82, 40.0%), friends (n=81, 39.5%) or
their general practitioner (n=67, 32.7%).
The majority of participants (n=128, 62.4%)
reported completing independent research
(eg, on the internet or in books). Nearly
three-quarters of participants 146 (71.2%)
reported obtaining a copy of the New

Zealand Food Safety in Pregnancy guidelines
during their current pregnancy, of whom
126 (86.3%) reported reading them.

Concern regarding food safety and
reasons to follow the Food Safety
in Pregnancy guidelines

Over half of participants (60.0%) reported
being ‘very concerned’ (12.7%) or ‘concerned’
(47.3%) about food safety in pregnancy,
while 19.5% stated they were ‘neither
concerned or not concerned’ and 20.0%
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Table 2: Participant knowledge of the Food Safety in Pregnancy guidelines and their behaviours related to the guidelines.
Is this food safe to consume during your
pregnancy? n (%)

Have you consumed this food during your
pregnancy? n (%)

Yes

No

I don’t
know

Sometimes/
often

Never

I don’t
know

Discrepancy
score

Uncooked (raw), smoked or ready-to-eat fish or seafood,
eg, oysters

5 (2.4%)

197 (96.1%)

3 (1.5%)

16 (8.0%)

183 (91.5%)

1 (0.5%)

11 (5.7%)

Cakes, slices and muffins that have added cream or custard

52 (25.5%)

144 (70.6%)

8 (3.9%)

73 (36.1%)

126 (62.4%)

3 (1.5%)

33 (23.1%)

Raw eggs, eg, in smoothies, homemade mayonnaise and
dressings and homemade ice-cream or mousse

8 (3.9%)

191 (94.1%)

4 (2.0%)

17 (8.4%)

180 (89.1%)

5 (2.5%)

10 (5.3%)

Paté that you have purchased from a shop

11 (5.4%)

176 (86.7%)

16 (7.9%)

9 (4.5%)

189 (94.0%)

3 (1.5%)

4 (2.3%)

Salads, including fruit salads, that have been made at a
shop or café

37 (18.2%)

158 (77.8%)

8 (3.9%)

98 (48.3%)

100 (49.3%)

5 (2.5%)

62 (39.7%)

Unpasteurised (raw) milk and cheese

6 (3.0%)

191 (94.6%)

5 (2.5%)

8 (3.9%)

194 (95.6%)

1 (0.5%)

4 (2.1%)

Soft serve ice cream

28 (13.9%)

159 (78.7%)

15 (7.4%)

58 (28.9%)

140 (69.7%)

3 (1.5%)

35 (22.3%)

Dressings served at a restaurant or café, eg, mayonnaise,
hollandaise

29 (14.2%)

166 (81.4%)

9 (4.4%)

79 (39.5%)

121 (60.5%)

-

48 (29.8%)

Cheese that is soft or semi-soft, eg, brie, camembert, feta,
ricotta and mozzarella

31 (15.1%)

166 (81.0%)

8 (3.9%)

104 (51.5%)

97 (48.0%)

1 (0.5%)

72 (44.2%)

Alcohol

2 (1.0%)

201 (98.0%)

2 (1.0%)

15 (7.4%)

187 (92.1%)

1 (0.5%)

13 (6.5%)

Sushi that you have purchased from a shop or café

5 (2.5%)

193 (95.1%)

5 (2.5%)

42 (20.7%)

158 (77.8%)

3 (1.5%)

35 (18.3%)

Cold ham or other pre-cooked meat, like chicken and
salami

7 (3.4%)

193 (94.6%)

4 (2.0%)

69 (34.2%)

131 (64.9%)

2 (1.0%)

59 (30.9%)

Hummus

42 (20.6%)

142 (69.6%)

20 (9.8%)

59 (29.4%)

139 (69.2%)

3 (1.5%)

22 (15.7%)

Dried food

172 (85.6%)

9 (4.5%)

20 (10.0%)

151 (75.1%)

45 (22.4%)

5 (2.5%)

Cereals, such as breakfast cereals, rice and pasta

200 (98.0%)

4 (2.0%)

-

199 (99.0%)

2 (1.0%)

-

Freshly prepared salads made at home (well washed and
dried)

203 (99.5%)

1 (0.5%)

-

196 (96.6%)

7 (3.4%)

-

Freshly cooked foods at a café or restaurant (that are
steaming hot)

194 (94.6%)

5 (2.4%)

6 (2.9%)

187 (91.7%)

17 (8.3%)

-

Pasteurised dairy foods, such as milk, yoghurt and
processed hard cheese

198 (98.0%)

2 (1.0%)

2 (1.0%)

196 (96.1%)

8 (3.9%)

-

Freshly washed fruit and vegetables

203 (99.0%)

-

2 (1.0%)

201 (99.0%)

2 (1.0%)

-

Bread and baked foods that are plain

202 (98.5%)

3 (1.5%)

-

199 (97.5%)

5 (2.5%)

-

A steaming hot meat pie that you have purchased from a
shop or café

160 (78.8%)

35 (17.2%)

8 (3.9%)

130 (63.7%)

73 (35.8%)

1 (0.5%)

A packaged ice cream

185 (91.1%)

8 (3.9%)

10 (4.9%)

181 (89.2%)

21 (10.3%)

1 (0.5%)

Eggs that are well cooked, with a firm yolk

193 (95.1%)

5 (2.5%)

5 (2.5%)

175 (85.8%)

28 (13.7%)

1 (0.5%)

Foods that are unsafe to eat during pregnancy

Foods that are safe to eat during pregnancy

stated they were ‘not concerned’. Participants who stated they were ‘very concerned’
or ‘concerned’ were most likely to be in their
ﬁrst (48.7%) or second (32.5%) pregnancy.
The majority of participants agreed that
eating according to the Food Safety in Pregnancy guidelines supports maternal health
(70.7%) and the health of baby (98.0%). Thirty-three participants (16.1%) also indicated

that eating safe foods in pregnancy supports
family health.

Knowledge and consumption of
unsafe foods during pregnancy

Participant knowledge of the food safety
guidelines is presented in Table 2. The most
commonly incorrectly identiﬁed unsafe
foods were cakes, slices and muﬃns that
have added cream or custard (25.5%),
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Table 3: Demographic and pregnancy-related factors associated with pregnant women’s knowledge of unsafe foods during pregnancy
(knowledge score).

Mean standardised
knowledge score (SD)a

Coefficient
(95% CI)b

P value

Hospital

85.1% (15.1%)

Reference

0.032

Online

92.7% (8.8%)

3.7 (0.3, 7.1)

First trimester (0–13 weeks)

87.9% (16.2%)

Reference

Second trimester (14–27 weeks)

92.1% (9.9%)

3.2 (-3.0, 9.4)

Third trimester (28–42 weeks)

87.2% (13.4%)

0.7 (-5.8, 7.2)

First pregnancy

90.6% (10.3%)

Reference

One child

89.1% (14.0%)

-0.6 (-4.3, 3.1)

Two or more children

84.6% (15.5%)

-4.6 (-9.3, 0.0)

Attended high school

77.3% (17.3%)

Reference

NCEA level 3/Bursary, or equivalent

86.4% (12.2%)

9.6 (2.4, 16.8)

Trade certificate or similar

87.2% (6.3%)

7.3 (-0.4, 15.1)

University degree or higher

91.7% (11.0%)

9.0 (4.0, 14.0)

European/Other

91.7% (11.3%)

Reference

Māori

76.6% (15.8%)

-8.4 (-13.8, -3.1)

Pacific

85.4% (9.8%)

-6.4 (-15.7, 2.9)

Asian

84.3% (10.9%)

-6.5 (-12.2, -0.7)

1 appointment

86.2% (19.0%)

Reference

2–5 appointments

92.4% (8.9%)

1.1 (-7.4, 9.6)

6–10 appointments

87.0% (14.8%)

-1.4 (-10.5, 7.6)

>10 appointments

86.5% (12.8%)

-1.8 (-11.4, 7.7)

Provided with a copy
of the NZ Food Safety
Guidelines pamphlet

No

83.7% (17.3%)

Reference

Yes

91.4% (10.2%)

3.9 (-2.5, 9.7)

Read the NZ Food Safety
Guidelines pamphlet

No

83.9% (16.0%)

Reference

Yes

92.1% (9.6%)

2.6 (-2.9, 8.2)

Survey cohort

Gestation

Parity

Education

Ethnicity (prioritised)

Number of
appointments with
GP, midwife and/or
obstetrician

a
b

0.434

0.141

0.004

0.004

0.700

0.192

0.348

Participants who responded ‘I don’t know’ or who did not respond were excluded from analysis.
Coefficients are calculated from a multivariable adjusted linear model and represent estimated differences in mean standardised knowledge scores.

hummus (20.6%), salads, including fruit
salads, that have been made at a shop
or café (18.2%) and cheese that is soft or
semi-soft (15.1%).
The most commonly reported unsafe
foods consumed in participants’ current
pregnancies included cheese that is soft
or semi-soft (51.5%), salads, including
fruit salads, that have been made at a
shop or café (48.3%), dressings served at a
restaurant or café, eg, mayonnaise, hollandaise (39.5%), cakes, slices and muﬃns that

have added cream or custard (36.1%), and
cold ham or other pre-cooked meat, like
chicken and salami (34.2%).
A total knowledge score was calculated
for each participant (Table 3). The median
knowledge score was 95% (interquartile
range [IQR] 83–100%). Only 25% (n=51) of
participants answered all questions correctly.
Higher average standardised knowledge
scores were associated with having a higher
level of education (p=0.003) and being of
European/Other ethnicity (p=0.0062).
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Table 4: Demographic and pregnancy-related factors associated with pregnant women’s behaviours related to the Food Safety in
Pregnancy guidelines (adherence score).

Mean standardised
adherence score (SD)a

Coefficient
(95% CI)b

P value

Hospital

74.3% (20.7%)

Reference

0.343

Online

74.2% (19.9%)

-3.0 (-9.2, 3.2)

First trimester (0–13 weeks)

76.6% (21.8%)

Reference

Second trimester (14–27 weeks)

76.8% (20.7%)

-4.8 (-16.7, 7.1)

Third trimester (28–42 weeks)

72.1% (19.6%)

-3.7 (-16.0, 8.6)

First pregnancy

78.9% (15.3%)

Reference

One child

71.6% (22.4%)

-4.9 (-11.7, 1.9)

Two or more children

66.8% (24.0%)

-15.0 (-23.4, -6.6)

Attended high school

67.4% (20.6%)

Reference

NCEA level 3/Bursary, or equivalent

72.6% (19.5%)

5.3 (-7.8, 18.5)

Trade certificate or similar

70.9% (22.6%)

1.6 (-12.5, 15.7)

University degree or higher

75.6% (19.9%)

3.7 (-5.7, 13.1)

European/Other

74.9% (19.9%)

Reference

Māori

63.2% (21.6%)

-3.6 (-13.5, 6.2)

Pacific

80.8% (16.7%)

-11.4 (-5.4, 28.2)

Asian

80.2% (19.2%)

3.3 (-7.4, 13.9)

1 appointment

73.1% (25.3%)

Reference

2–5 appointments

78.6% (18.7%)

2.0 (-13.7, 17.7)

6–10 appointments

70.6% (20.3%)

-5.9 (-22.5, 10.7)

>10 appointments

72.2% (20.6%)

-5.1 (-22.7, 12.4)

Given a copy of the NZ Food
Safety Guidance pamphlet

No

69.8% (24.2%)

Reference

Yes

76.2% (19.0%)

-7.1 (-17.6, 3.5)

Read the NZ Food Safety
Guidance pamphlet

No

67.2% (23.6%)

Reference

Yes

78.0% (17.3%)

13.8 (3.8, 23.8)

Survey cohort

Gestation

Parity

Education

Ethnicity (prioritised)

Number of appointments with GP,
midwife and/or obstetrician

a
b

0.726

0.002

0.828

0.395

0.302

0.187

0.007

Participants who responded ‘I don’t know’ or who did not respond were excluded from analysis.
Coefficients are calculated from a multivariable adjusted linear model and represent estimated differences in mean standardised adherence scores.

The median adherence score was 77%
(Table 4; IQR=62–92%, range 7.7–100%).
Only 12.9% of participants reported full
adherence to the Food Safety in Pregnancy
guidelines. Higher average adherence scores
were associated lower parity (p=0.002) and
having reviewed the Food Safety in Pregnancy guidelines (p=0.007).
Adherence to advice regarding safe food
handling in pregnancy is detailed in Table
5. Only 20.1% of participants reported
routinely cooking meats until steaming hot
and 29.8% of participants reported that
they never cook meats until steaming hot.
Highest adherence was seen for washing
surfaces, utensils and hands after handling
raw meat and eggs (89.7%).

Discussion
This study identiﬁes considerable gaps in
pregnant women’s knowledge of the New
Zealand Food Safety in Pregnancy guidelines and incomplete adherence to this
advice. The New Zealand Food Safety in
Pregnancy guidelines are readily available
to pregnant women in New Zealand, both
online and in print, and have been for at
least the past 12 years.
While it is encouraging to note that the
average knowledge score across all participants was 95%, only 25% of participants
answered all questions correctly, meaning
three-quarters of participants incorrectly
identiﬁed at least one unsafe food as safe to
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Table 5: Participants’ adherence to recommended safe food handling practices in pregnancy.

Adherence to safe food handling behaviours
Always

Sometimes

Never

Not applicable

n=(%)

n=(%)

n=(%)

n=(%)

Cook hot dogs and deli meats until
steaming hot

41 (20.1%)

47 (22.9%)

61 (29.8%)

56 (27.3%)

Consume perishable foods as soon as
possible

146 (71.6%)

45 (22.0%)

9 (4.4%)

5 (2.4%)

Thoroughly cook all meats

175 (85.8%)

18 (8.8%)

2 (1.0%)

10 (4.9%)

Wash produce

149 (73.0%)

46 (22.4%)

7 (3.4%)

3 (1.5%)

Wash surfaces, utensils and hands
after handling raw meat and eggs

183 (89.7%)

15 (7.3%)

3 (1.5%)

4 (2.0%)

Separate raw meats from produce

177 (86.8%)

13 (6.3%)

4 (2.0%)

11 (5.4%

eat in pregnancy. Participants were more
certain about ready-to-eat seafood and
meats, raw eggs and unpasteurised milk,
but were less certain about hummus and
cream/custard. Variability in knowledge by
food type is an expected ﬁnding12 and might
reﬂect knowledge of food safety in general,
as well as in pregnancy. For example, raw or
undercooked meat and seafoods are known
sources of several foodborne illnesses
that have been the focus of public health
campaigns in New Zealand.13
Knowledge is important, but it is
behaviour that ultimately determines
risk. Only 13% of participants reported
complete adherence to the food safety in
pregnancy guidelines. That there is often a
poor correlation between knowledge and
behaviour with regard to food safety has
been reported several times previously.14–16
It is interesting to note the varied levels
of compliance around raw seafood versus
cold, pre-cooked meat and also the high
level of consumption of store bought salads
and soft and semi soft cheeses. Adherence
to safe food handling behaviours was low
overall. Only 20% of participants reported
routinely cooking meats until steaming hot.
Food handling and preparation are largely
unconscious and routine behaviours and
achieving behaviour change is known to be
problematic in this context.17
In New Zealand, the overall risk of
acquiring listeriosis is low. A recent study
reported that in the 20-year period from

1997 to 2016 there were 147 cases of listeriosis in women and children that resulted
in notiﬁcation or hospitalisation.18 This
study also reported that there had been
little change in incidence over time. Despite
this, during the period 1 January 2009 to
31 December 2018, L. monocytogenes was
associated with the highest number of food
recalls due to microbial contamination in
Australia (who have a similar food environment to New Zealand). The commonest
recalls were for meat (125 recalls), dairy (18
recalls) and processed foods (10 recalls).19
These are food groups for which participants
reported poor adherence to the guidelines,
both in terms of food intake and food safety-related behaviours. The available New
Zealand data (http://www.mpi.govt.nz/foodsafety/food-recalls/recalled-food-products)
show a similar pattern, although contamination with L. monocytogenes is a less
common reason for recall; just four out of 41
recalls in 2019 to mid-September, and none
at all in 2018.
There are several reasons why food
safety knowledge and adherence might
not be optimal. Only 70% of participants
reported receiving information from their
midwife; 40% received advice from family
or friends, and 33% received education
from their GP. Further, 62% reported doing
their own research. Healthcare providers
have previously been identiﬁed as the
preferred source of food safety advice.20,21
However, there might be inconsistencies in
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the messages being communicated, or diﬃculties in comprehension of information.
Further contributors might include a lack of
recall secondary to information overload in
the antenatal period, underestimating risk
due to a lack of experience with previous
food-related illness, the convenience of
high-risk foods overriding food safety
advice, and balancing the need for a healthy
diet versus the risk for listeriosis. From the
perspective of providers of antenatal care,
issues such as time constraints, insuﬃcient22
or dated knowledge, or reliance on anecdotal evidence might be contributors.
While it is reported that those of a lower
education level are more likely to engage
with more risk-taking health behaviours,
the same is also true for those of a higher
education level. The empirical relationship
between education and risk aversion
appears ‘U-shaped’, where those with
moderate amounts of schooling are the most
risk averse.23 It is possible, therefore, that
those in our study, who were overall well-educated, were making decisions regarding
their own risk assessments, even if aware
of the guidance. Other pregnancy-speciﬁc
changes that might impact eating in pregnancy include food aversion, nausea and
emotional eating.
Māori participants had lower reported
knowledge of the food safety guidelines
and also lower adherence to the guidelines.
There are numerous reasons that this might
be the case. Firstly, food safety guidance
might not adequately reﬂect eating patterns
or behaviours of Māori, for example a higher
emphasis on communal food consumption.24
Lower levels of knowledge among those from
higher risk groups has been reported previously.2 Health education resources need not
only to consider the information they contain
but also the way in which it is presented.
For example, the current Food Safety in
Pregnancy booklet1 features imagery of
apparently Pākeha women and a pregnant
woman eating alone. It is imperative detailed
cultural consultation is included in future
revisions of the guidelines.

Strengths and limitations

This study included women across a wide
range of the community, including women
with higher-risk pregnancies (members of
the hospital cohort) and those participating
in differing models of obstetric care (those

under community midwives only versus
those with the addition of specialist obstetric
care, including obstetrician oversight,
dietetic care and specialist midwifery care).
The hospital cohort had a high recruitment
rate of 98%.
All data were self-reported, and hence
are liable to be affected by social desirability bias. For example, women may have
reported not consuming particular foods
if they knew that these foods should be
avoided in pregnancy. However, participants’ responses were anonymous and were
not collected by their obstetric healthcare
providers so this might have reduced the
impact of this source of bias.
Our sample had a higher proportion of
participants with a university education
than the general population (71.1%
compared to 29.8% for the general population).25 In view of the lower average
knowledge scores in participants with lower
levels of education, the over-representation
of women with a university-level education
might mean that our study provides an overestimate of knowledge related to the New
Zealand Food Safety in Pregnancy guidelines, and actual knowledge levels might
be lower than we have found. We only
included participants who self-identiﬁed as
having adequate English language literacy to
complete the questionnaire; this might limit
the ﬁndings in those of ethnic minorities.
Our sample had lower numbers of Māori
and Paciﬁc participants when compared to
the general population of New Zealand.

Implications

The ﬁndings of this study indicate that
the majority of participants did not have
complete knowledge of the New Zealand
Food Safety in Pregnancy guidelines.
Provision of information regarding high-risk
foods and high-risk behaviours related to
the safe handling of food should ideally take
place at the ﬁrst antenatal appointment
when the threat to fetal health due to L.
monocytogenes is highest.26 This information
needs to be consistent, particularly in view of
the rapidity of information availability and
circulation, for example, internet sources
including social media. Pregnant women
also represent a heterogenous and transient
population and therefore food safety advice
should be repeated throughout pregnancy.
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Thirty percent of participants reported
they were yet to receive information from
their midwife or lead maternity carer
related to food safety. During pregnancy
there is a vast amount of information that
LMCs are required to share with women and
it would be pertinent to consider whether
food safety is seen as a priority, and, if
not, how this information might be better
“packaged” so that it is easier for LMCs to
share with their clients.
There was poor adherence related to
foods prepared within convenience, take
away and restaurant settings. This might
reﬂect confusion about guidance related to
these foods, or a lack of adequate education
regarding how to manage eating out; an
eating pattern that is increasing alongside
the increased intakes of ready-to-eat
foods.27,28 This should be considered as part
of any future review of the guidelines.
An emerging issue related to food safety
guidelines is the potential contradiction
between safe eating and healthy eating
during pregnancy. Obesity in pregnancy
is a worsening issue in New Zealand29 and
there is conﬂicting advice regarding eating
to support healthy weight gain in pregnancy
and eating to avoid listeriosis. For example,
a hot meat pie purchased from a shop or
café is deemed safe, whereas salads that
have been made at a shop or café are not
considered safe. Further, there is potentially
some ambiguity around foods considered
unsafe. For example, salads purchased at a
café or restaurant should not be considered

unsafe if made freshly with freshly washed
ingredients. Poorer diet quality and lower
nutrient intakes have been associated with
eating according to food safety in pregnancy
guidelines.30 There is also potential for
confusion and information overload when
pregnant women are provided with both
the Food Safety in Pregnancy booklet1 and
the Ministry of Health’s publication Eating
for Healthy Pregnant Women/Ngā Kai
Totika Mā Te Wahine Hapu.31 The former
emphasises food safety, though makes some
reference to healthy eating, and the latter
has the opposite emphasis. While these
resources could be seen as complementary,
there may be merit in considering whether
they could be combined.

Conclusion
While the overall average knowledge
scores of participants were reassuring,
three quarters of participants identiﬁed at
least one unsafe food as safe to consume in
pregnancy. Further, the majority of participants reported continuing to consume
foods considered to be unsafe in pregnancy. Māori participants had lower levels
of knowledge of food safety in pregnancy
and lower adherence to the guidelines. This
study highlights the need for comprehensive
food safety advice both early in pregnancy
and also continued reminders throughout
pregnancy. The results also suggest a need
for food safety guidance to be made more
accessible and relevant to the needs of
Māori women.
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Successful use of generic
direct acting antiviral
medications to treat
hepatitis C—a New Zealandwide study
Kristina Aluzaite, Margaret Fraser, Steve Johnson, Hannah Giles,
Michael Schultz
ABSTRACT
AIMS: Direct acting antiviral (DAA) hepatitis C (HCV) medications are funded in New Zealand since 2016 for
some and since 2019 for all genotypes. The purpose of this study was to review New Zealand-wide data
of the use of generic HCV DAA medications imported through Tasmanian FixHepC Buyer’s Club and the
associated side effect profiles.
METHODS: This is a retrospective data audit on the use of generic DAAs to treat HCV; outcomes from
consecutive hepatitis C patients (naïve and pre-treated) treated with generic DAAs (sofosbuvir/ledipasvir,
sofosbuvir/daclatasvir, sofosbuvir/ledipasvir, ribavirin) collected from all known sites that used Buyer’s club
medications in eight New Zealand district health board regions were summarised. Demographic, disease
characteristics, FibroScan and blood markers’ (platelets, ALT, GGT, AFP) data were collected.
RESULTS: Study sample was 81.8% New Zealand European, 64.8% male of median 56.0 (IQR: 48.0–60.0)
years old. Three participants (4.5%) were HIV positive. 74.7% of the participants had signs of fibrosis (F1–
F4); 40.5% had cirrhosis/scaring (F4). 61.7% of the patients were naïve to treatment. 42.0%, 40.1% and
12.0% received sofosbuvir/ledipasvir, sofosbuvir/daclatasvir, sofosbuvir/velpatasvir, respectively; 32.1%
also received ribavirin. 80.2% of patients received treatment for 12 weeks. 95.1% (154/162) of the sample
achieved sustained virological response at 12 weeks post-treatment, 2.5% relapsed, 1.2% were lost to
follow-up. The main minor side effects included fatigue, headache, difficulty sleeping, experienced by
21.7%, 7.0%, 7.0%, respectively. An average total cost for medication and monitoring was 2,027 to 2,659
NZD (12 weeks), and 3,054 to 4,260 NZD (24 weeks) per patient.
CONCLUSIONS: Generic DAAs to treat hepatitis C are safe, efficient and a cheaper than branded
medications option.

H

epatitis C is caused by an infection
with blood-borne hepatitis C virus
(HCV) that results in a chronic inﬂammatory process in the liver. Only a small
proportion of the persons infected with HCV
will develop symptomatic acute hepatitis,
and while 18–34% of the patients will spontaneously clear the infection, the remainder
will develop chronic disease that may lead to
progressive ﬁbrosis or cirrhosis.1

It is estimated that 71 (95% conﬁdence
interval 62.5–79.4) million people globally

are living with chronic hepatitis C (HCV)
infection (2015).2,3 Each year, over 399,000
deaths are attributable to hepatitis C-related
liver disease, mostly due to complications
related to liver cirrhosis or hepatocellular
carcinoma.4 Hepatitis C is one of the leading
indication for causes for liver transplantation worldwide.5 The exact prevalence of
HCV infections in New Zealand is unknown,
but it estimated that it is similar to that of
Australia and is 1.28%, which equates to
approximately 54,000 infected people.6
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Due to the largely asymptomatic nature of
chronic HCV infections, most cases remain
undiagnosed, resulting in delayed treatment
and liver damage; it is estimated that 30,000
New Zealanders have undiagnosed HCV
infections.6 Prior to the introduction of
funded DAA medications, treatment rates
in New Zealand and elsewhere were low—
only 1 in 10 of those diagnosed receive
treatment globally and in New Zealand2,6
due to reasons such as limited healthcare
infrastructure, lack of knowledge and/or
inaccurate perceptions on patient and practitioner levels.7–9 Globally in 2015 there were
more new HCV infections than patients who
started treatment.10
While HCV incidence has been stable, the
HCV-associated disease burden is increasing
due to aging population.11 Most of the
advanced-liver disease, health costs and
deaths could be avoided through the use of
new generation direct acting antiviral (DAA)
hepatitis C medications with reported cure
rates above 95% and minimal side effect
proﬁle.12 This is an important improvement
since the interferon-based therapies with
poor medication tolerance, eﬃcacy and
substantial side effects.13–15
In June 2016, New Zealand’s Pharmaceutical Management Agency (PHARMAC)
started to provide fully funded treatment
for those with hepatitis C genotype 1, and
for patients with genotypes 2 and 3 with
advanced liver disease (Model for End-stage
Liver Disease (MELD) >12).16 They received
paritaprevir, ritonavir, ombitasvir and
dasabuvir (Viekira Pak, AbbVie Ltd) or
ledipasvir with sofosbuvir (Harvoni, Gilead
Sciences, Inc.), respectively. In February 2019
then, glecaprevir and prebrentasvir (Maviret)
was made available for all genotypes. During
these two years, treatment of 44% of HCV
patients’ in New Zealand was unfunded.
Patient who were seeking treatment
had to shoulder the costs starting from
NZD75,000 (12 weeks of Harvoni), despite
the reported production costs being as low
as USD100.17 On the other hand, low and
low-middle income countries received
voluntary license agreements with
companies to produce generic versions
of the patented medications to increase
access to these life-saving medications.18,19
However, the prices for many upper-middle
and high-income countries impede equal

access to these medications; 38% of people
living with HCV reside in these countries.
Those living with HCV and not-eligible
for funded HCV medications were forced
to seek out options such as travelling to
purchase the required medications (‘medical
tourism’) or obtain the required medications through Buyers’ clubs, such as the
Tasmanian FixHepC (http://ﬁxhepc.com/
accessed 01 December 2018) that sources the
medications from India and Bangladesh.20,21
Generic formulations are available at
a cost of 1,000–3,000 NZD (12 weeks of
sofosbuvir/ledipasvir—NZD1,800, sofosbuvir/daclatasvir—NZD1,000, sofosbuvir/
velpatasvir—NZD1,500) (obtained through
personal communication).
The use of DAAs has resulted in some
controversy in New Zealand,22 where in some
district health boards monitoring of HCV
treatment with self-purchased medications
was expressly prohibited thus forcing some
patients to seek prescriptions (prescriptions
are required to purchase the medications
through FixHepC buyers’ club) and treatment
monitoring in the private sector.
A number of studies, including the large
observational REDEMPTION-1 trial (estimated enrolment—1,000 participants), show
that the sustained virological response (SVR)
rates using generic formulations of DAA
HCV medications are above 90% and thus
are comparable to the branded versions.23,24
The purpose of this study was to review New
Zealand-wide data of the use of generic HCV
DAA medications and the associated side
effects proﬁles.

Methods
Data on the use of generic DAAs to treat
hepatitis C infections were collected retrospectively in eight district health board
(DHBs) regions across New Zealand:
Southern DHB (SDHB), Auckland DHB
(ADHB), Hutt Valley DHB (HuttDHB),
Canterbury DHB (CDHB), Wairarapa DHB
(WDHB), Counties Manukau DHB (CMDHB),
South Canterbury DHB (SCDHB) and Lakes
DHB (LakesDHB) regions (Appendix Table
1). Data from all known adult participants,
who received generic medication treatments
obtained through the Buyers’ club between
1 January 2014 and 1 February 2018, were
included. All New Zealand sites known to
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treat patients with generic DAA medications
were contacted for data and included public
and private healthcare sectors.
The summarised data included demographic (age, sex, ethnicity), baseline disease
characteristics (genotype, level of ﬁbrosis,
viral load, blood indicators of liver disease—
platelets, ALT, GGT, AFP), type and duration
of generic medications received, corresponding post-treatment blood indicators
and viral loads. HIV co-infections were also
recorded. Reported minor and major side
effects were pooled.
SVR was considered when HCV RNA was
<12 IU/ml 12 weeks after end of treatment.
Relapse was deﬁned as increase of HCV RNA
at the end of the treatment within 24 weeks
post-treatment.25 Data from the regions were
combined and descriptive statistics were
derived. Treatment eﬃcacy was calculated
by dividing patients who achieved SVR from
the total number of patients, who started
receiving treatment. Wilcoxon Rank sum
test for paired samples was used to compare
before and after treatment liver function
tests’ and viral load levels.
All the participating sites used liver
FibroScan26 to determine level of liver
ﬁbrosis, and the following METAVIR cut-off
scores were assigned27,28 to describe the level
of ﬁbrosis: <7.1kPA was indicative of F0;
<8.7kPA was indicative of F2; <9.5kPA was
indicative of F3, and ≥12.5kPA suggested F4
(cirrhosis).
Liver function tests of alanine transaminase (ALT) and gamma-glutamyl
transferase (GGT) levels were performed,
and the following scores were considered
as elevated: ALT >29 U/L for men and >22
U/L for women;29 GGT: >51 U/L for men and
>33 U/L for women.

Results
We received data from nine sites in eight
regions on 162 patients (49 SDHB, 33 ADHB,
24 HuttDHB, 24 CDHB and three from CDHB
Hepatitis C Community Clinic, 11 WDHB,
eight CMDHB, seven SCDHB, three Lakes
DHB) treated with generic mediations for
their HCV infection. The study sample was
64.8% (105/162) male with median (25th–75th
Q) age of 56.0 (48.0–60.0) years. 81.8%, 10.1%
and 5.0%, identiﬁed with European, Asian or
Māori ethnicities, respectively. At the time

of the study, 368 New Zealand patients have
accessed generic medications from FixHepC,
which means we captured 44.0% of the
population (information obtained through
personal communication).
95.1% (154/162) of the treated patients
achieved SVR12, 2.5% (4/162) relapsed
(patients who relapsed had genotypes 1
(SOF/LDV), genotype 2 (SOF and SOF/DCV),
genotype 3 (SOF/DCV)), 1.2% (2/162) were
lost to follow-up and 1.2% (2/162) were still
on treatment. 40.7% of patients had HCV
genotype 1, 38.9% had genotype 3 and 14.2%
had genotype 2. 40.5% scored F4 indicating
of cirrhosis, followed by 25.3% F0 and 17.1%
F1. 61.7% of the patients were HCV therapy
naïve. Three patients were HIV positive.
42.0% (68/162) of the patients received
sofosbuvir and ledipasvir, 41.4% (67/162)
received sofosbuvir and daclatasvir, 12.3%
(20/162) were treated with sofosbuvir and
velpatasvir (Table 1). 32.1% (52/162) also
received ribavirin.
The median (25th–75th Q) viral load at the
start of the treatment was 1.1x106 IU/ml
(3.4x105–3.0x106) (Appendix Figure 1), while
platelets, ALT, GGT and AFP were 195.5
(145.5–247.5) U/L, 59.0 (39.3–108.5) U/L,
47.0 (25.0–100.8) U/L and 5.0 (3.7–10.0) U/L
at the start, respectively. At the end of the
treatment, platelets, ALT, GGT and AFP were
200.0 (150.5–260.0) U/L, 18.0 (14.0–27.0) U/L,
22.0 (16.0–42.5) U/L and 4.6 (2.9–5.4) U/L,
respectively (Figures 1a–d). Viral load, ALT,
AFP and GGT were signiﬁcantly lower after
treatment, with (p<0.007). There was no
statistically signiﬁcant difference in platelet
counts (p=0.33). 69.3% (115/150) and 75.7%
(112/148) of the subjects had normalised
their ALT and GGT levels post-treatment,
respectively.
Three out of the four patients who
relapsed had FibroScan category F4, and
genotypes 2 (2/4: received SOF or SOF/DCV)
and 1 (1/4: received SOF/LDV). One patient
scored F2 in FibroScan and had genotype 3
(1/4: received SOF/DCV). Only one of these
patients (FibroScan category F4, genotype 2)
experienced a minor side effect (headache).
Three incidents in two people were
reported as major side effects. One patient
reported myositis and worsening diabetic
control (type 2 diabetes), while the second
patient developed rapidly progressing
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Table 1: Characteristics of the study sample by the generic treatment.

Characteristic

Overall
n(%)

SOF/LDV‡
n(%)

SOF/DCV‡
n(%)

SOF/VEL‡
n(%)

SOF or
SOF/Pinf‡
n(%)

Number of participants

162

68

67

20

7

Age, median (25th–75thQ)

56.0
(48.0–60.0)

56.5
(70.8–60.0)

52.0 (46.50–
59.0)

55.0
(50.5–59.8)

59.0
(56.5–62.5)

Male

105 (64.8)

44 (64.7)

45 (67.2)

13 (65.0)

3 (42.9)

Female

57 (35.2)

24 (35.3)

22 (32.8)

7 (35.0)

4 (57.1)

Ethnicity, European

80.2%

83.8%

74.6%

80.0%

100.0%

Hepatitis C genotype
1(combined)
1a
1b
2
3
4
6
Multiple

66 (40.7)
32 (19.8)
10 (6.2)
23 (14.2)
63 (38.9)
3 (1.9)
3 (1.9)
4 (2.5)

58 (85.3)
27 (39.7)
9 (13.2)
2 (2.9)
4 (5.9)
1 (1.5)
2 (2.9)
1 (1.5)

6 (9.0)
4 (6.0)
1 (1.5)
14 (20.9)
44 (65.7)
2 (3.0)
0 (0.0)
1 (1.5)

1 (5.0)
1 (5.0)
0 (0.0)
3 (15.0)
13 (65.0)
0 (0.0)
1 (5.0)
2 (10.0)

1 (14.3)
0 (0.0)
0 (0.0)
4 (57.1)
2 (28.6)
0 (0.0)
0 (0.0)
0 (0.0)

HIV, positive

3 (1.9)

1 (1.5)

2 (3.0)

0 (0.0)

0 (0.0)

Liver fibrosis (METAVIR)
start†
F0
F1
F2
F3
F4

40 (25.3)
27 (17.1)
11 (7.0)
16 (10.1)
64 (40.5)

24 (35.8)
12 (17.9)
4 (6.0)
6 (9.0)
21 (31.3)

9 (14.1)
12 (18.8)
6 (9.4)
10 (15.6)
27 (42.2)

4 (20.0)
1 (5.0)
1 (5.0)
0 (0.0)
14 (70.0)

3 (42.9)
2 (28.6)
0 (0.0)
0 (0.0)
2 (28.6)

Naïve to treatment

100 (61.7)

40 (58.8)

42 (62.7)

15 (75.0)

4 (57.1)

Treatment duration
4 weeks
12 weeks
16 weeks
24 weeks

1 (0.62)
130 (80.2)
3 (1.9)
28 (17.3)

0 (0.0)
55 (80.9)
2 (2.9)
11 (16.2)

1 (1.5)
49 (73.1)
0 (0.0)
17 (25.4)

0 (0.0)
19 (95.0)
1 (5.0)
0 (0.0)

0 (0.0)
7 (100.0)
0 (0.0)
0 (0.0)

Received Ribavirin

52 (32.1)

16 (23.5)

19 (28.4)

10 (50.0)

7 (100.0)

No data for liver fibrosis for four patients.
SOF—Sofosbuvir; LDV—Ledipasvir; DCV—Daclatasvir; VEL—Velpatasvir; Pinf—Pegylated interferon.

†
‡

multifocal HCC and decompensation that
resulted in the patient’s death; both of the
patients still achieved SVR12. 63.7% of
patients that received treatment did not
report any side effects. The most common
minor side effects were fatigue (21.7%),
headache (7.0%), diﬃculty sleeping (7.0%),
dry skin/rashes (7.0%), nausea (5.7%), poor
mood and irritability (4.5%).

Discussion
We collected data from eight regions that
collectively cover more than half of New
Zealand’s population (2013 census),30 and
found 95.1% HCV treatment eﬃcacy rates.
This rate is comparable to other studies that
investigated the use of generic DAAs to treat
hepatitis C,24 as well as the use of branded
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Figure 1: Change in blood markers before and after treatment, Wilcoxon Rank sum test for paired
samples.

a) Platelets, p=0.33; b) ALT, p<0.001; c) AFP, p=0.007; d) GGT, p<0.001.
*due to visualisation purposes, high values ALT = 441, platelets = 1,660 and AFP = 545 were removed.

medications.23 We captured approximately
half of all the HCV patients treated through
the FixHepC Buyers’ club, which renders
this study representative of the population
of interest.
Despite its high eﬃcacy rates and easy
treatment regimes, the HCV DAA medication
uptake is very low, which to large extent is
due to costs. Generic medications provide a
safe, effective and affordable option both for
patients outside funded treatment criteria
and in countries where these medications
are inaccessible.

The combined generic DAA medication
and monitoring costs in our study were
between 2,027 to 2,659 NZD (12 weeks),
and 3,054 to 4,260 NZD (24 weeks)—a
fraction of the cost of branded medications
(55,000–113,000 USD).31 While low- and
middle-income countries are guaranteed
access to generic medications through
compulsory licensing for medicines on
the World Health Organization (WHO)
Model List of Essential Medicines,18,32 38%
of chronic HCV patients worldwide (or 27
million people) are not eligible. Buyers’
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clubs, such as FixHepC, provide access to
otherwise unaffordable medications in
upper middle- and high-income countries.
However, even the reduced cost could pose
substantial challenges for the worse off.
Furthermore, only 5.0% of the study sample
were of Māori ethnicity—only a third of the
general New Zealand population, possibly
indicating that there were treatment access
inequities. Further studies are required to
clearly establish this.
The WHO is placing a major focus on the
HCV disease burden and is calling for efforts
to eliminate viral hepatitis as a public health
threat by 2030 (reducing new infections
by 90% and mortality by 65%) through the
Global Health Sector Strategy on viral hepatitis 2016–2021. This was highlighted with
the Global hepatitis report (2017) that set
the baseline for tracking progress in implementing the strategy and released guidelines
for care and treatment of those with HCV33
and access to treatment report (2018).34
Without publicly funded pangenotypic HCV
medications or increased uptake of generic
medications, New Zealand would not meet
the WHO-set HCV elimination targets.
New Zealand’s regulations permit a three
months’ worth of prescription medicines’
import, however, restrictions exist with
the prescribing clinician having to prove
being able to take full responsibility for the
quality and safety of the medication.35 The
major concerns about the use of generic
medications are their eﬃcacy and safety. We
identiﬁed few side effects with the majority

of patients having none. The most common
side effects were fatigue, headache, diﬃculty sleeping and dry skin. However, this
data may be incomplete, as the appointment
schedules and follow-up differed among
treating sites. We also anticipate there being
variation in the data recording.
This is a retrospective observational study
with no control group, hence the collected
data has inherent limitations in proving the
eﬃcacy of generic DAA HCV medications.
However, an attempt was made to capture
most cases of the use of generic medications,
and all the sites known to treat hepatitis
C patients were contacted. We captured
162 patients that is around half of the New
Zealand patients known to have accessed
FixHepC at the point of study since 2014.
New Zealand’s PHARMAC has recognised
the looming HCV-associated disease burden,
and has now funded pangenotypic HCV
treatment for all patients with chronic
hepatitis C from early 2019. While it is anticipated that generic HCV medications will
become less important in New Zealand, this
data still relevant for other upper middleand high- income countries with limited
access to DAA hepatitis C medications.
In conclusion, this study provides a
compelling case for clinical safety and
eﬃcacy of the generic DAA HCV medications
to tackle one of outstanding global health
challenges and achieve the WHO’s goal to
eliminate viral hepatitis as a public health
threat by 2030 (also signed by New Zealand).
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Appendix
Appendix Figure 1: Change in Viral Load (log10) at the baseline and 12 weeks after end of treatment
(p<0.001). Purple data points—relapsed patients.

Appendix Table 1: Hepatitis C patients treated with generic medications 1 January 2014–1 February
2018.

District health board (DHB) regions

Number of patients treated

Southern

49

Auckland

33

Hutt

24

Canterbury

27

Wairarapa

11

Counties Manukau

8

South Canterbury

7

Lakes

3
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Characteristics, trends
and outcomes in acute
coronary syndromes in the
renal replacement therapy
population: a 10-year
retrospective analysis of the
Midlands Region, New Zealand
Lance Ng, Tze Vun Liew, Andrew Henderson
ABSTRACT
Acute coronary syndrome (ACS) is one of the leading causes of mortality in the renal replacement therapy
(RRT) population. We aimed to understand the characteristics, trends and outcomes of ACS in our local RRT
population as a means to improve care and outcomes for this high-risk population. Using the ANZACS-QI
database, we conducted a retrospective analysis of all ACS occurring in RRT patients between 1 January
2010–31 December 2019 managed at Waikato Hospital (n=135 at index ACS). In our cohort made up
predominantly of Māori (55%) and European (34%) patients, 58% had diabetic nephropathy as their primary
disease. Twenty-seven percent presented atypically and 65% had a delay of >72 hours from diagnosis to
angiogram. There was a 49% mortality rate at one year post-index ACS. Factors associated with mortality
at one year included: atypical presentation (chi-square statistic (X2) 7.250; p=0.0071), troponin delta >20%
(X2 5.682; p=0.0171), peak troponin (point biserial correlation; r=0.2086; p=0.0473) and no revascularisation
(X2 5.2419; p=0.0221). The findings in our cohort reiterate that patients on RRT are a vulnerable population
who have poor outcomes associated with ACS, driven by multifactorial delays in diagnosis and treatment.

A

cute coronary syndrome (ACS) is one
of the leading causes of mortality in
the renal replacement therapy (RRT)
population.1–4 Using the ANZACS-QI database, we conducted a retrospective analysis
of all acute coronary syndromes occurring
in those documented to be receiving longterm dialysis at the time of their recorded
acute coronary event over the last 10 years.
We sought to understand the characteristics
and trends in our local dialysis population
as a means to improve care and outcomes
for this high-risk population.

Methods
We used the ANZACS-QI database to
identify a cohort of patients who were
receiving long-term dialysis at the time of
their index acute coronary syndrome. These
patients were domiciled in the Midlands
Region (Waikato, Taranaki, Bay of Plenty,
Lakes and Tairawhiti District Health Boards)
and a 10 year interval (between 1 January
2010–31 December 2019) was subsequently
assessed. The All New Zealand Acute
Coronary Syndrome Quality Improvement
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(ANZACS-QI) registry is a rigorously maintained and audited web-based electronic
database which captures a wide array
of data on each ACS event across New
Zealand’s public hospitals. The speciﬁc data
ﬂows, outputs and cohorts have been previously described.5
Of 8,633 patients admitted to Midlands
Region hospitals with ACS in the prespeciﬁed 10-year period, 135 were noted to be
on dialysis at the time of index ACS. Of this
135, 18 were not on dialysis long-term, ﬁve
were non-ACS diagnoses and 10 were repeat
entries into the database. Therefore, a total
102 cases were included in the ﬁnal analysis.
Our analysis included ST-elevation
myocardial infarctions (STEMIs), non ST-elevation myocardial infarctions (NSTEMIs)
and unstable angina under the umbrella
term of acute coronary syndrome (ACS) as
deﬁned by the 4th Universal Deﬁnition of
Myocardial Infarction.6–7 Typical chest pain
consistent with acute coronary syndrome
in our cohort was deﬁned as having at least
two features of: (i) central chest pain; (ii)
radiation to arm or neck; (iii) diaphoresis;
(iv) associated with exertion or if it was
documented to be “cardiac-sounding”.

Comparative data from our cohort
in comparison to a New Zealand-wide
sample was derived from the Australia
and New Zealand Dialysis and Transplant
Registry (ANZDATA).8–9 Renal transplantation candidacy was deﬁned by having
a National Renal Advisory Board (NRAB)
score of greater than 80% at the time of the
index ACS.10
Statistical analyses were undertaken for
chi-squared test for association and the
biserial correlation coeﬃcient using Prism 8.

Results

Demographic data (Table 1)

Over half our sample consisted of patients
of Māori ethnicity, with the second largest
group consisting of those who identiﬁed as
European. Our Māori cohort is relatively
over-represented in the context of acute
coronary syndromes in comparison to the
Australia and New Zealand Dialysis and
Transplant Registry (ANZDATA) database,
whereby Māori patients make up 32% of the
New Zealand dialysis population (as of 2019).5
The age distribution of the cohort
followed a relatively bell-shaped curve,
with a median age of 62 at time of ﬁrst

Table 1: Demographic data of cohort.

Category

Number of cases (n) (%)

ANZDATA values (for NZ)

Māori

56 (54.9%)

32%

European

35 (34.3%)

28%

Pacific Islander

5 (4.9%)

28%

Asian

6 (5.9%)

9%

<40

9 (8.8%)

13%

40–49

8 (7.8%)

14%

50–59

21 (20.6%)

22%

60–69

45 (44.1%)

26%

70–79

18 (17.6%)

19%

>80

1 (1.0%)

6%

Male

70 (68.6%)

60%

Female

32 (31.4%)

40%

Ethnicity

Age

Gender
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acute coronary syndrome for those on renal
replacement therapy. The distribution of the
cohort is similar to that demonstrated in the
ANZDATA database.5
Our cohort had a male predominance,
which is reﬂective of the gender split overall
in the New Zealand dialysis population.5

Renal-specific characteristics and
outcomes (Table 2)

Across New Zealand in 2018, 54% of
patients at time of RRT entry are classed
as having type 2 diabetes.5 This is reﬂected
fairly similarly in our cohort. Concordantly,
well over half of our cohort was noted
as having diabetic nephropathy as their
primary renal disease. This is in keeping
with the ANZDATA registry, which identiﬁes
diabetic nephropathy as the primary aetiology in roughly 47% of cases in 2018.5
A greater proportion of our cohort
received haemodialysis compared to peritoneal dialysis. Our Midlands cohort has
a slightly higher proportion of peritoneal
dialysis and in-centre (versus home) haemodialysis compared to the proportion seen
across New Zealand.6 Over 90% of our
cohort had a dialysis vintage between 0–7
years with a mean vintage of 3.22 years
across the cohort.
With regards to transplant status, just over
one in six of the cohort were candidates for
renal transplant at the time of their acute
coronary syndrome.
From a biochemistry perspective, over
two-thirds of the cohort who suffered an
ACS while on long-term RRT had serum
phosphates over the target range of 0.80–
1.59mmol/L. Notably, less than half the
cohort analysed had serum haemoglobins
in the target range of 100–119g/L. Of those
not within the target range, there tended
to be a trend towards having a lower-thantarget haemoglobin in our cohort (48% had
Hb <100g/L at time of index ACS). Despite
this, our cohort demonstrated a wide distribution of erythropoiesis stimulating agent
(ESA) doses with the higher-end dosing (eg,
10,000 units three times per week) being
relatively uncommon.
In terms of ﬂuid status, approximately
one in six were ﬂuid-overloaded on clinical
assessment at the time of their ACS event.

Cardiac-specific characteristics and
outcomes (Table 3)

Over a quarter of presentations were
deemed to be atypical in our cohort. Of
the atypical presentations, dyspnoea
and dizziness/syncope made up a large
proportion.

Of the types of ACS, three-quarters of the
cohort were deﬁned as having NSTEMIs at
the time of presentation.
Delay from diagnosis of ACS to time of
angiography was recorded and demonstrated a wide range of wait times for
coronary angiography; indeed, almost
two-thirds of our cohort did not receive
angiography within 72 hours of diagnosis of
their ACS.
With regard to serum troponin (high-sensitivity troponin T; hsTnT) levels, there
was a relatively broad distribution of peak
troponins across the cohort. Peak troponin
in our cohort was deﬁned as the highest
measured troponin within the admission
for the ACS and does not have any temporal
relation to the onset of symptoms. Of note
is that 40% of the cohort did not have
delta (change in) troponins of greater
than 20%—a general threshold used in the
Midlands region for identifying a dynamic
change in troponin and ultimately in diagnosing type I myocardial infarctions.6
One-ﬁfth of the cohort did not receive
an assessment of left ventricular ejection
fraction (LVEF) during their index ACS
admission. Notably, with respect to the
distribution of LVEF across the cohort, 60%
had sub-normal LV function at the time of
index ACS.
In our cohort, almost half had three-vessel
disease (3VD) at the time of their index ACS.
This being said, the majority of the cohort
had either a conservative approach (medical
therapy) (19.8%) or had percutaneous
coronary intervention (PCI) (66.7%) and only
a small proportion of our cohort received
coronary artery bypass grafting (CABG)
(13.6%)—irrespective of coronary anatomy.
One-third of the cohort suffered at least
one further ACS. Of those who had at least
one further ACS, 31/34 (91.2%) were initially
managed with either medical therapy or
PCI, compared to the 3/34 (8.8%) that were
managed initially with CABG.
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Table 2: Renal-speciﬁc characteristics and outcomes of cohort.

Category

Number of cases (n) (%)

ANZDATA values (for NZ)

None

35 (34.3%)

42%

Type 1

2 (2.0%)

4%

Type 2

65 (63.7%)

54%

Diabetic

59 (57.8%)

47%

Hypertensive

6 (5.9%)

7%

Unknown/idiopathic

13 (12.7%)

4%

Reflux

3 (2.9%)

2%

Glomerulonephritis

11 (10.8%)

18%

Other

10 (9.8%)

16%

Peritoneal

41 (40.2%)

30%

Home HD

13 (12.7%)

45%

In-centre HD

48 (47.1%)

18%

<3 years

53 (52.5%)

-

>3 years

48 (47.5%)

-

Prevalence of diabetes

Primary renal disease

Modality of RRT

Vintage of dialysis

Transplant candidacy at time of ACS
Yes

17 (16.7%)

-

No

85 (83.3%)

-

<1.59mmol/L

32 (31.4%)

-

>1.60mmol/L

69 (68.6%)

-

<99g/L

49 (48.0%)

-

100–119g/L

40 (39.2%)

-

>120g/L

16 (15.7%)

-

No ESA

28 (28.0%)

-

<10,000u/wk

41 (41.0%)

-

>10,000u/wk

31 (31.0%)

-

Euvolaemic

16 (15.7%)

-

Overloaded

86 (84.3%)

-

Serum phosphate

Serum Hb

ESA dose

Fluid status

RRT – renal replacement therapy; HD – haemodialysis; ACS – acute coronary syndrome; Hb – haemoglobin; ESA –
erythropoiesis stimulating agent; u/wk – units per week.
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Table 3: Cardiac-speciﬁc characteristics and outcomes.

Category

Number of cases (n) (%)

Nature of presentation (n=102)
VF/VT arrest

7 (6.9%)

Typical

66 (64.7%)

Atypical
- Dyspnoea

11 (10.8%)

- Dizziness/syncope

4 (3.9%)

- Musculoskeletal

2 (2.0%)

- Pleuritic

3 (2.9%)

- GI upset

3 (2.9%)

- Other

4 (3.9%)

Unclear

2 (2.0%)

Type of ACS (n = 102)
Unstable angina

7 (6.9%)

NSTEMI

76 (74.5%)

STEMI

19 (18.6%)

Time from diagnosis of ACS to angiogram (n=89)
0–24 hours

12 (13.5%)

24–48 hours

13 (14.6%)

48–72 hours

6 (6.7%)

>72 hours

58 (65.2%)

Peak troponin (hsTnT) (n=101)
<1,000

54 (53.5%)

>1,000

47 (46.5%)

% Change in troponin (n=90)
<20%

36 (40.0%)

>20%

54 (59.9%)

LVEF (%) (n=82)
<40%

31 (37.8%)

>40%

51 (62.2%)

Coronary anatomy (n=90)
NOCAD

9 (10.0%)

1VD

20 (22.2%)

2VD

19 (21.1%)

3VD

42 (46.7%)
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Table 3: Cardiac-speciﬁc characteristics and outcomes (continued).

Revascularisation strategy (n=81)
Medical therapy

PCI

CABG

1VD

3 (3.7%)

16 (19.8%)

1 (1.2%)

2VD

1 (1.2%)

16 (19.8%)

2 (2.5%)

3VD

12 (14.8%)

22 (27.2%)

8 (9.9%)

Total

16 (19.8%)

54 (66.7%)

11 (13.6%)

Recurrent ACS (n=102)
Yes

34 (33.3%)

No

68 (66.7%)

Angiogram-related complications (n=90)
None

81 (90.0%)

Yes
- Vascular

5 (5.6%)

- Other bleeding

2 (2.2%)

- ADHF

2 (2.2%)

Mortality at 1 month (n=102)
Alive

85 (83.3%)

Deceased

17 (16.7%)

Mortality at 1 year (n=94)**
Alive

48 (51.1%)

Deceased

46 (48.9%)

** 8 cases in most recent calendar year excluded.
VF – ventricular fibrillation; VT – ventricular tachycardia; GI – gastrointestinal; ACS – acute coronary syndrome;
NSTEMI – non-ST-elevation myocardial infarction; STEMI – ST-elevation myocardial infarction; hsTnT – high
sensitivity troponin T; LVEF – left ventricular ejection fraction; NOCAD – non-obstructive coronary artery disease; 1VD
– one vessel disease; 2VD – two vessel disease; 3VD – three vessel disease; PCI – percutaneous coronary intervention;
CABG – coronary artery bypass graft; ADHF – acute decompensated heart failure.

There was an overall complication rate
associated with coronary angiography of
9% with a broad range of issues including
vascular complications (perforation,
dissection, pseudoaneurysm), bleeding and
development of acute decompensated heart
failure (ADHF).
In our cohort, there was a 17% mortality
rate at one month post-index ACS and this
increased to 49% at one year. Speciﬁc data
on in-hospital mortality was not captured in
our analysis.
Table 4 outlines the variables assessed in
our cohort and their association with death

at one year post-ACS. Atypical nature of
presentation, peak troponin, % change in
troponin (>20%) and no revascularisation
being undertaken (by either PCI or CABG)
were the parameters with statistically significant associations with death at one year.

Discussion
Our review into 10 years of data on
recorded acute coronary syndromes in
those on long-term dialysis has uncovered a
number of valuable insights into the trends
and outcomes of the dialysis population who
experience a coronary event.

67

NZMJ 20 November 2020, Vol 133 No 1525
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

Table 4: Independent factors associated with death at one year post-index acute coronary syndrome
event.

Independent factor

Chi square statistic (for association)

p-value

Māori vs non-Māori ethnicity

2.133

0.1442

PD vs HD

0.147

0.7016

Diabetic nephropathy vs other

2.859

0.0909

Vintage <3y vs Vintage >3y

2.074

0.1498

Transplant vs non-transplant candidate

0.089

0.7651

Target vs hyperphosphataemic

0.907

0.3408

Hb <100 vs 100–120 vs >120

0.961

0.6184

No ESA vs. ESA

0.560

0.4425

Atypical vs typical presentation

7.250

0.0071

STEMI vs NSTEMI/UA

0.1301

0.7183

Time to angio <72h vs >72h

0.2833

0.5945

Troponin delta >20% vs <20%

5.6842

0.0171

LVEF <40% vs >40%

0.2766

0.5989

3VD vs 1/2VD

0.1735

0.6770

No revascularisation vs any
revascularisation (PCI or CABG)

5.2419

0.0221

PCI vs CABG

0.9376

.3329

Point biserial correlation

p-value

r=0.2086

0.0473

Renal-specific factors

Cardiology-specific factors

Peak troponin

PD – peritoneal dialysis; HD – haemodialysis; Hb – haemoglobin; ESA – erythropoiesis stimulating agent; STEMI – STelevation myocardial infarction; NSTEMI – non-ST-elevation myocardial infarction; UA – unstable angina; LVEF – left
ventricular ejection fraction; 3VD – three vessel disease; 2VD – two vessel disease; 1VD – one vessel disease; PCI –
percutaneous coronary intervention; CABG – coronary artery bypass graft.

One of the most notable issues from a
demographic perspective is the marked
over-representation of Māori in our cohort.
According to the ANZDATA registry, which
collates data on the dialysis population
across Australia and New Zealand, the
dialysis population in New Zealand is made
up approximately 33% Māori patients.9 In
contrast, our cohort was made up of 55%
Māori patients—indeed, it would seem
that at the convergence of two health-deﬁning end points: end-stage renal failure
and acute coronary syndromes—that Māori
are heavily over-represented. This is likely
a reﬂection of not only the demographic
make-up of the Midlands region (which

has a relatively higher representation
from Māori and a relatively lower representation from Paciﬁc Island and Asian/
South Asian groups compared to areas
such as Waitemata, Auckland and Counties
Manukau),11 but also the ongoing inequities
and inequalities that exist within our health
system. A recent kaupapa Māori analysis
highlights that even when socioeconomic,
demographic and geographical factors are
equivalent, matched non-Māori patients
still derive better outcomes from our health
services across New Zealand.12 It is clear
that more needs to be done in Aotearoa/
New Zealand to not only prevent disease but
promote health in our Māori population.
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From a renal perspective, the prevalence of diabetes and subsequent diabetic
nephropathy as well as the balance of RRT
modalities was relatively well-aligned
with current ANZDATA ﬁndings.9 Of note
in our cohort was the strong tendency for
sub-optimal phosphate control (66% were
above target range phosphate)—a ﬁnding
consistent across Australasia as noted in the
ANZDATA Registry.13 This trend is consistent
with the contemporary understanding of
hyperphosphataemia as an independent
cardiovascular risk factor in those with
kidney disease—as well as a tendency for
patients to be anaemic with sub-normal
haemoglobin levels.14–15
Although the literature regarding risk of
cardiovascular events and having supratherapeutic levels of erythropoiesis stimulating
agents driving serum haemoglobins over
120g/L is well-understood,16 the data from
our cohort demonstrates a trend in acute
coronary syndromes and serum haemoglobins less than 100g/L. Mechanistically,
one could hypothesise that relative anaemia
and a subsequent supply-demand mismatch
may serve to compromise myocardium
which is already at-risk with diffuse
coronary artery disease and ultimately
predispose to cardiovascular events.
From a cardiological perspective, it is clear
that diagnosis of acute coronary syndromes
in patients with end-stage renal disease is
challenging. Our data demonstrates that
from history alone, one in four will present
atypically and then biochemically, 40% will
have a change in serum troponin (delta
troponin) of less than 20%. Furthermore,
although the majority of peak troponins
exceeded the 99% cut-off (for “troponin
positivity”), it is known that troponinaemia
is a ubiquitous ﬁnding amongst the dialysis
population.17 Additionally, the utility of
“serial troponins” in the RRT population is
unknown given the conﬂicting data around
the effect of dialysis on serum troponin
concentrations.18–19 As such, as we continue
to use conventional means to diagnose
acute coronary syndromes (as per the 4th
Universal Deﬁnition of MI),6 it is conceivable
that this then leads to potential misdiagnosis
or delays in diagnosis and ultimately delays
in timely therapy.
Indeed, these delays—driven by the
demonstrated diagnostic challenges posed

by the dialysis population—are evident in
our cohort whereby almost two-thirds (65%)
of our cohort did not receive a coronary
angiogram within 72 hours of diagnosis of
ACS and the median time from diagnosis
(in some instances the diagnosis was made
many days after the day of admission) to
invasive angiogram was four days. Over
the same 10-year period, for all-comers at
Waikato Hospital (n=8,865), the median time
from admission to invasive angiogram was
two days. As per the European Society of
Cardiology (ESC) (and other international)
guidelines, all acute coronary syndromes
should receive a coronary angiogram within
at least 72 hours of diagnosis (and for higher
risk cases such as STEMIs and high-risk
NSTEMIs, they should receive invasive angiography urgently).7 The proportion of those
not receiving angiography within 72 hours
in our cohort—in contrast to the general
cohort of ACS patients—demonstrates that
guideline-appropriate management can be
diﬃcult to achieve in this unique population.
Delays in diagnosis, communication between
different in-hospital specialty services,
concurrent medical issues such as anaemia,
ﬂuid overload and biochemical disturbances
delaying angiography, the coordination of the
timing of invasive angiography with dialysis
sessions as well as a potential sentiment of
“renalism” all play a part in shaping the way
in which the dialysis population have their
acute coronary events managed.18
Furthermore, despite almost half of the
cohort having triple vessel disease, there
was a relative paucity revascularised
with CABG in comparison to multivessel
PCI approaches. Given the prevalence of
diabetes in the cohort, one would expect
a higher rate of CABG in this population,
particularly for those who are renal transplant candidates. However, because many
decisions around revascularisation strategy
are based around perioperative risk—the
widespread use of tools such as the STS
Score and EUROSCORE in cardiosurgical
meetings held in the Midlands Region
means that any renal dysfunction and in
particular dialysis, is scored extremely unfavourably.21–23 As such, there is a tendency
to push dialysis patients towards a PCI
approach, which in and of itself has inherent
risks and shortcomings.
The challenges of a PCI strategy in the
dialysis population is well documented
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in the literature, whereby the nature of
coronary plaque in those with ESRF is
typically multi-vessel with heavy calciﬁcation—this in turn poses a higher risk
for under-expansion of stents, subsequent
stent malapposition and ultimately a higher
risk of stent thrombosis.24–27 Furthermore,
contemporary second-generation drugeluting stents available on the market do
not include patients with end-stage renal
disease in their randomised studies—
the most robust evidence is extrapolated
from observational studies and thereafter
collated into meta-analyses.28 Thus, although
cardiosurgical meetings might emphasise
perioperative risk as a detractor for
surgery, the limitations and shortcomings
of PCI in the dialysis population are likely
under-appreciated.
In addition, there is data from large
observational studies which suggest that
for those on dialysis, although short-term
mortality remains higher for CABG, their
long-term outcomes (including mortality,
rate of reinfarction and rate of reintervention) are superior to PCI for multivessel
disease.29 Contrarily, local data from Pilmore
et al (NZMJ 2017) studied a cohort of 288
patients in New Zealand with ESRF (from
the ANZDATA database) who received
diagnostic angiograms of which one-third
received revascularisation (with either
PCI or CABG) and two-thirds were medically managed. In contrast to other larger
overseas cohorts, there was no statistically
signiﬁcant difference in median survival
between CABG (2.9 years), PCI (3.3 years)
and medically-managed (2.9 years) groups.
It must be noted however, that a signiﬁcant
number of this cohort studied received
angiograms as part of renal transplantation
workup, rather than for acute coronary
syndromes—as such, these ﬁndings cannot
be extrapolated to ﬁt our cohort with acute
coronary pathology.30 In short—there is
a paucity of quality, randomised data to
ascertain the optimal management strategy
for acute coronary syndromes in patients on
renal replacement therapy.
Indeed, the above is reﬂected in the rates
of reinfarction in our own cohort, whereby
a third had further ACS events. This is far
higher than in the non-dialysis population,
where reinfarction rates tend to sit between
6–7 percent (at three years, as demonstrated
in the HORIZONS-AMI trial).31

Our angiography complication rate of
9% is roughly in keeping with other observational data sets.32 This slightly higher
complication rate—in comparison to the
non-dialysis population—is expected given
the inherent vasculopathic and bleeding
tendencies of those with ESRF.33
The 49% mortality at one year is also
in keeping with other observational data
sets,34–35 and serves as a strong reminder
that cardiovascular events are a key issue
with all patients on renal replacement
therapy and a signiﬁcant prognostic factor.
The poor prognosis associated with acute
coronary syndromes in the dialysis population in our cohort reinforces the ﬁndings
of the New Zealand-wide data linkage study,
which assessed the impact of chronic kidney
disease on mortality and cardiovascular
outcomes after acute coronary syndromes
(ANZACS-QI 44).36 The New-Zealand wide
data linkage study which evaluated over
20,000 patients (294 of whom had chronic
kidney disease (CKD) stage 5), found that
compared to those with normal renal
function, patients with CKD stage 5 had
up to 16 times greater rate of all-cause
mortality (after adjustment for non-cardiac
covariates) and additionally, that 70% of
those with CKD stage 5 would go on to have
a further adverse cardiovascular event
within two years, compared to 12% of those
with normal renal function.36
Our independent factor analysis has
highlighted an association with atypical
presentations and mortality at one year.
This is likely a multifactorial ﬁnding, driven
by the fact that both diabetic and elderly
patients will tend to present atypically as
well as the potential for atypical presentations to be diagnosed later and managed
less aggressively. In addition, the statistically signiﬁcant association between those
who are conservatively managed (not
revascularised) and those who are revascularised is potentially also borne out of the
tendency for those who are more comorbid
with a limited life expectancy to be offered
conservative care rather than invasive
management strategies.
The other signiﬁcant association highlighted by our analyses was related to serum
troponin values—both absolute peak value
(during index admission) as well as the delta
(a greater than 20% change in) troponin.
Given that troponinaemia has been
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repeatedly observed in multiple data sets
to be a poor prognostic marker among CKD
patients,37 it is biologically plausible that
a more signiﬁcant troponinaemia would
indicate more severe myocardial injury and
therefore point towards a poorer outcome.
Ultimately, our retrospective analysis has
highlighted a number of challenges in the
care and management of acute coronary
syndromes in the dialysis population.
Additionally, the potential predictors for

mortality at one year highlighted in our
analysis, although suggestive of potential
association, require validation with
randomised trial data. Overcoming the
challenges posed by systemic and ingrained
ethnic disparities, as well as the inherent
diagnostic and therapeutic challenges associated with the renal replacement therapy
population remain the keys to seeing our
dialysis population in the Midlands region
receive equitable, best-practice care when
they experience acute coronary events.
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Feasibility and outcomes
of a hepatitis C screening
programme in community
pharmacies
Natalie Gauld, John Perry, Catherine Jackson, Ed Gane

ABSTRACT
AIMS: To ascertain the feasibility and outcomes of point-of-care testing for hepatitis C virus (HCV) antibodies
in people with risk factors screened in community pharmacies.
METHODS: Ten pharmacies in the Waitematā District Health Board piloted point-of-care antibody HCV
screening with consenting participants. Individuals with a positive HCV antibody result had a confirmatory
HCV RNA test performed at a local laboratory, with pharmacist follow-up to discuss the result. RNA positive
individuals were referred to their general practitioner for further follow-up including antiviral therapy.
Number of tests, number of positives and number treated were collected. Pharmacists completed a survey
about their experiences.
RESULTS: Of 192 participants, seven (3.6%) had positive tests on screening, four of whom had a positive
RNA assay and received HCV medication, and one of whom had a positive RNA assay but has not yet received
treatment. Two had negative RNA results. Pharmacist feedback was very positive with most wishing to
continue the point-of-care testing service. Most wanted to be able to treat HCV in order to improve linkage
to care.
CONCLUSIONS: Pharmacy point-of-care testing with immediate results and pharmacist follow-up of
positive results can aid diagnosis of HCV in at-risk populations and help treatment uptake.

A

lmost 40,000 adult New Zealanders
(prevalence 0.8%) have chronic hepatitis C virus (HCV) infection with an
additional 1,000 new infections per annum.
An estimated 20,000 remain undiagnosed,
and many who have been diagnosed have
been lost to follow-up and not treated.1,2 The
Ministry of Health reports that “untreated,
up to 20–25% will develop cirrhosis. Without
successful treatment, 2–5% of those with
cirrhosis will progress to life-threatening
liver cancer or liver failure every year”.1 With
the ageing cohort effect of those infected in
the 1970s and 1980s, HCV has become the
leading indication of liver transplantation in
New Zealand.2,3 Earlier diagnosis and treatment will prevent the morbidity, mortality
and costs associated with these complications.4 Therefore there is a goal to eliminate
HCV infection in New Zealand.5

In New Zealand, glecaprevir-pibrentasvir
for 8 or 12 weeks is funded for all patients
with compensated HCV6 and is associated
with a 98% cure rate.7
Most New Zealanders with chronic hepatitis C were infected through injecting drug
use.3 People who inject drugs (PWID) may
be unaware of the risk of HCV exposure.8,9
Others do not seek testing or treatment
because of the real and perceived stigma
associated with injecting drugs.9–11 Some
health providers might not think to test for
HCV in PWID or may be unaware of the
previous drug injecting history.9 Screening
rates among key risk populations in New
Zealand are low.5 To increase treatment
uptake, the rate of diagnosis and linkage to
care needs to be increased through greater
community awareness and targeted testing.3
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Community pharmacies provide an ideal
situation to educate the public of risk factors
for HCV infection.12 This is facilitated by
provision of a private room for discussion.
Some pharmacies also offer needle
exchange, opioid substitution treatment
(OST) dispensing, and/or are open for
extended hours, increasing opportunities for
testing PWID or previous PWID populations.
HCV testing in community pharmacies has
been piloted successfully in the UK12–15 and
US,16 mostly screening needle exchange or
OST clients.
Point of care (POC) rapid diagnostic
screening tests provide rapid results
for HCV antibodies on either a ﬁnger
prick blood sample or buccal swab.17 A
positive antibody result indicates previous
exposure,18 with a second blood test for
HCV RNA or HCV antigen needed to conﬁrm
active HCV infection.
Therefore, this project aimed to answer
the following question: what are the feasibility and outcomes of rapid diagnostic
point-of-care (POC) testing for HCV in people
with risk factors screened in a range of New
Zealand community pharmacies, with initial
follow-up of positive antibody results by the
pharmacist?
The speciﬁc objectives were to determine:
•

How many POC tests are undertaken
per pharmacy?

•

What are the risk factors for HCV
exposure in those who are tested?

•

What proportion of tests result in
positive POC screening results?

•

What proportions of positive POC
results are associated with active
chronic HCV infection, and how many
start treatment, are cured and are lost
to follow-up?

•

What were the experiences, perspectives and recommendations of
participating pharmacists?

Methods
The trial was registered in the Australian
New Zealand Clinical Trials Registry
(ACTRN12618000657224p). The Central
Health and Disability Ethics Committee
approved the study (18/CEN/61/AM04).

The pilot study was conducted in Waitematā District Health Board in West and
North Auckland, New Zealand. Pharmacies
were purposely selected for variation, to
include some with and without needle
exchange, and/or OST supplies, pharmacies
in large shopping malls, two pharmacies
in suburban areas identiﬁed by one co-researcher as having higher numbers of
people with HCV than some other areas, and
for geographical variation across the Waitematā District Health Board area.
The 10 participating pharmacies were
open 45–96 hours per week (average 68
hours). Half offered needle exchange with
unknown numbers of needle exchange
users, and seven provided OST with 3–35
OST users each. All opened on Saturdays and
six on Sundays, three were in large shopping
malls, and two were located near afterhours accident and emergency clinics with
wide catchments and open late at night.
Seven pharmacies tested from late
July 2018 to 2 November 2019, and, to
supplement screening numbers, three
pharmacies tested from April 2019 to 2
November 2019.
All pharmacy managers or owners who
were invited consented to participate,
with informed consent also obtained from
pharmacist and intern pharmacist staff
members. Health screening is within a
pharmacist’s scope of practice.19 Training
was provided on HCV and its risk factors;
the screening process including consenting
patients, using the POC test, advice to participants, and management of positive results,
HCV treatment and study processes. This
training was provided at an initial training
evening (approximately two hours) or in
their pharmacy (up to one hour). Study
folders included participant information
sheets and consent forms, recording forms
for each participant, participant questionnaires, a screening log, blood test forms (for
those testing positive), referral letters for
doctors and a ﬂow chart.
Screening used the SD Bioline HCV rapid
kit, approved by the WHO for community
testing for HCV, with a sensitivity of 100%
(95% CI 97.6–100%) and speciﬁcity of 100%
(95% CI 98.85–100%),20 with results available
in ﬁve minutes.
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The inclusion criteria were: New Zealand
residents aged 16 years and over who
self-identiﬁed that they had one or more
risk factors: tattoo or body piercing using
unsterile equipment, blood transfusion
before 1992, injecting drugs, ever lived
or had medical treatment in a high-risk
country, incarceration, born to a mother
with HCV or aged 35–69 years. The last risk
factor was based on population prevalence
in New Zealand and included to destigmatise the testing by removing the need to
disclose life-style factors. Exclusion criteria
were: people who did not provide informed
consent, people under 16 years of age, and
people who were not New Zealand residents
(but proof of residency was not required).
Pharmacists were requested to ask potential
participants if they had a previous positive
HCV test, and if they revealed they had a
previous positive test, to advise that the POC
test would still show a positive. However, an
undisclosed previous positive test was not
an exclusion criterium.
Initial promotion was limited to a small
printed sign on the counter about HCV
testing and risk factors and butterﬂy lapel
pins. Following lower than expected uptake,
new promotional material from March
2019 included colourful counter-display
material, leaﬂets regarding the HCV test and
risk factors, posters for the pharmacy and
Facebook posts boosted to 40–65-year-olds.
People could request the test after seeing
promotional material or discussion with a
pharmacy staff member. The pharmacist
was not to ask which risk factor/s applied.
Following informed consent, the participant’s name, date of birth, national health
index number (a unique number for New
Zealanders), contact details and general
practitioner (GP) details were collected.
Participants self-completed a questionnaire
that was sealed and given to the pharmacist
(unseen by the pharmacist). The questionnaire collected demographics, risk factors
for HCV, previous HCV testing and reasons
why testing was not conducted before,
questions that were based on investigator
suggestions. A ﬁnger prick collect was taken
and the test conducted. After ﬁve minutes
the test was recorded as positive or negative
with the participant immediately informed
verbally of their result. Participants with a

positive screening test were given a laboratory test form for conﬁrmatory HCV RNA
testing, full blood count, liver function tests
and renal function with the results going
to the pharmacy and the participant’s GP
(if the participant agreed). Those with a
positive result were referred to their GP
with a letter sent directly to the GP or
provided to the participant. Non-completion
of the lab test within four weeks stimulated
telephone follow-up by the pharmacist to
encourage completion.
Pharmacies were paid $25 for each test.
Participants received no payment.
Laboratory test and treatment information
were accessed by a researcher for all participants with a positive screening test.
At the end of the study, each pharmacy
was emailed a link to an online questionnaire with 40 questions for completion by
pharmacists involved in the study. These
questions were based on the previous
experience of the authors, comments from
pharmacists during the research, and
research elsewhere investigating pharmacist
prescribing of HCV treatments.21
Data were entered into an excel spreadsheet for analysis. Analysis involved simple
descriptors and chi square test using Fisher
Exact Test.

Results
A total of 192 participants were screened
with 5–42 tests per pharmacy, and on
average 1.5 participants screened per month
per pharmacy.
Participants screened for HCV were 62%
female, with an average age of 51.6 years
(range 16–85 years, Figure 1). People could
identify with multiple ethnicities, and
while most reported NZ European or other
European ethnicities (74%), Māori (15%),
Pasiﬁka (7%), Indian (4%); Chinese (3%), and
other ethnicities (10%) were also reported.
Participants’ reported risk factors for HCV
exposure are provided in Table 1. Participants could identify with multiple risk
factors and 10% reported previous testing.
Reasons for not being tested before included
thinking they were not at risk (63%); not
knowing about HCV (31%), and not knowing
it could be treated (16%).
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Figure 1: Age of participants.

Test uptake varied over time, with greater
uptake when pharmacies started testing,
with new promotional material distributed,
and in the ﬁnal month of the study.
Seven people received positive screening
test results (3.6%), coming from four pharmacies, all of which had conducted at
least 19 tests. Three pharmacies with two
positives each provided needle exchange
and OST and promoted the service well
with two using promotional material on
an in-store television screen for some of
the time. A mall pharmacy with neither
needle exchange nor OST services found
a single positive. One pharmacy with a
very proactive pharmacist in a suburban
area known to have higher rates of HCV
conducted 27 tests, all of which were
negative. The pharmacists’ survey revealed
that people who tested positive were not
well known to the pharmacist, and some had
never been seen before.

RNA results (Figure 2). Of the ﬁve with
positive RNA results, three participants
were new diagnoses with no laboratory
evidence of previous testing. The other
two with positive RNA results had laboratory evidence showing a previous positive
RNA result with previous loss to follow-up
following failure to attend a scheduled
appointment.
Four of the ﬁve participants with a
positive RNA test received HCV treatment.
None have had post-treatment blood tests
for sustained virologic response yet. The
remaining HCV RNA positive participant
was a 23-year-old male who had been found
RNA positive and lost to follow-up approximately two years before being screened in
the pharmacy. He took 12 months and much
encouragement from the pharmacist to
have his RNA blood test but had not started
treatment as at May 2020. Both participants
who received negative RNA results were
previously known to be negative RNA.

The participants who received a positive
result from their screening were aged
23–65 years old (average 49.7 years; ﬁve
were aged 48–65 years). Four were male
and three were female. Five reported NZ
European ethnicity and two reported Māori
and NZ European ethnicity. Six had a GP.
These participants reported 1–4 risk factors
each and were more likely than those
testing negative to report injected drug
use, tattooing or piercing with unsterile
equipment or prior incarceration (Table 1).

Fifteen pharmacists responded to the
survey (52% response from 29 pharmacists who conducted tests), with at
least one response from each pharmacy.
They reported 1–35 years’ experience in
pharmacy (average 11.6 years), and eight
were male. Eight were European, four
Korean, and three were other ethnicities,
and they had personally conducted an estimated 2–23 tests (average 9.5 tests).

All seven participants with positive
screenings had further blood tests for RNA,
with ﬁve positive RNA and two negative

Eleven pharmacists (73%) wanted to
continue offering funded HCV screenings;
four pharmacy employees answered that

Pharmacist feedback
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Table 1: Risk factors in those testing negative and those testing positive on the initial screening.

Risk factor

Negatives
(n=185)

Positives
(n=7)

Fisher Exact Test

Ever received a tattoo or body piercing using
unsterile equipment

54 (29%)

6 (86%)

0.0041; p<0.01

Ever injected drugs

9 (5%)

4 (57%)

0.0004; p<0.01

Had a blood transfusion before 1992

18 (10%)

2 (29%)

0.1575; n.s.

Ever lived or received medical treatment in a highrisk country

31 (17%)

1 (14%)

1.0; n.s.

Ever been in prison

7 (4%)

4 (57%)

0.0002; p<0.01

Been born to a mother living with hepatitis C

4 (2%)

1 (14%)

0.1711; n.s.

Been born between 1949 and 1983

114 (62%)

5 (71%)

0.7109; n.s.

it was not their decision, and no pharmacists answered in the negative. Fourteen
respondents (93%) rated the likelihood of
recommending it to other pharmacists 7 out
of 10 or higher, because of potential health
gains for patients, professional satisfaction,
patient convenience and the opportunity to address low awareness or build
relationships.
Most pharmacists estimated testing and
discussion took 15 or 20 minutes (range
5–20 minutes). Pharmacists who conducted
six or more tests reported most tests arose
from staff recommendation while those who
conducted few tests reported participants
mostly requested testing, and one reported
their clients were low risk for HCV. Pharmacists estimated that 0–40% (average 13%) of
their mentions of the test resulted in a test
being taken.
Getting people to do the test (eight respondents), and/or insuﬃcient time for the
patient (two respondents) or pharmacist
(four respondents, including paperwork
concerns) were common challenges. Several
respondents reported some people appeared
reluctant to be tested, including some who
the pharmacist considered likely to be at
high risk, and people unwilling to participate in a study. One pharmacist worried
about offending people when raising the
test. Pharmacists used explanations (eg,
about the condition, current treatment

options and/or conﬁdentiality) and information sheets, developed speciﬁc questions
for approaching people, or built rapport to
overcome challenges.
Five pharmacists experienced a positive
screening result, all in people unknown to
the pharmacist or occasional users of the
pharmacy. The pharmacists felt capable of
managing the positive result. Three pharmacists reported multiple follow-ups with a
participant with a positive result to get the
RNA blood test and treatment.
“So satisﬁed our pharmacy was able to
start one of our positive participants on
Maviret. I have followed him up and he is
doing well [and] was thankful… our [other]
positive participant, we tried constantly to get
him to get his [laboratory RNA test]… We still
keep in contact…”
Two-thirds of responding pharmacists
supported pharmacist-prescribing of HCV
treatment, to aid access and increase
treatment uptake. Two pharmacists
disagreed and four others did not know,
being uncomfortable about treating a
serious illness or considering co-morbidities,
or considering the GP more appropriate.
Pharmacists appreciated the promotional
material provided, particularly posters,
counter cards and leaﬂets. Two pharmacists
used in-store TV screens with slide images
promoting the service, and another created
a window display to raise awareness.
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Figure 2: Outcomes for participants with positive screening results.
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Discussion
HCV testing uptake in this current study
(1.5 tests per pharmacy per month) was
similar to reported rates in two previous
community pharmacy pilots, eg, 0.4 and 1.7
tests per pharmacy per month.12,16 Higher
testing uptake (2.4–4.6 tests per pharmacy
per month) has been reported where
pharmacies targeted needle exchange and/
or OST users, paid participants incentives
and/or had little time commitment for the
pharmacists.13,14,22
In this current study, the wider range
of pharmacies, and testing anyone who
thought they had a risk factor, potentially
lowered the positive rate, but probably
increased awareness and uptake for people
with previous injected drug use or other
risk factors (eg, blood transfusion). Although
most individuals testing positive had a GP,
they still chose to have the free test in the
pharmacy, and three of the four people
treated were new diagnoses. This suggests
the importance of raising awareness
through different routes.
In the current study, most people testing
positive were unknown to the pharmacist,
suggesting most were not OST or needle
exchange users at that pharmacy. Pharmacists were asked to check if they had had a
previous positive test and if so not to test
again. Many people who are OST or needle
exchange users may already know they are
positive for HCV and therefore might have
been dissuaded from testing. However,
this study suggests that pharmacy can help
re-engage individuals lost to follow-up. Most
people with chronic HCV infection are no
longer accessing needle exchange or OST,
(Gane E, personal communication 2020) and
therefore testing needs to be wider than
these populations.
A US study which tested people with
at least one HCV risk factor using a phlebotomist in pharmacies with results later
provided by telephone had an 8% positive
screening rate, but high loss to follow-up.16
The current study had little attrition, with
all participants with a positive POC HCV
antibody result receiving follow-up HCV
RNA testing and four of the ﬁve who were
HCV RNA positive treated by a GP. While
discussing the study and conducting the

testing, pharmacists could build rapport
and raise awareness of the importance of
diagnosis and treatment, and new improved
treatment, which likely helped, and pharmacists reported multiple follow-ups.
Most pharmacists participating in the
survey were positive about allowing pharmacists to prescribe antiviral treatment.
Scottish research has found pharmacist
prescribing of HCV treatment increased
test uptake and approximately doubled
the numbers treated when using pharmacist screening and prescribing versus
pharmacist screening and a conventional
nurse-led pathway.23
Others recommend aiding and simplifying
access to diagnosis and/or treatment for
HCV to eliminate the disease, and prevent
complications and health system costs.9,24,25
We recommend using the pharmacist as part
of the healthcare team, and other pharmacy
staff, to raise awareness about chronic
hepatitis C and the availability of safe and
effective treatment. In 10 pharmacies over
7–15 months, only four people with HCV
received treatment from this initiative,
but some of these people may not have
otherwise received treatment. The training
was only provided to pharmacists and intern
pharmacists, and widening this to other staff
might increase frequency of mentions and
tests. More people are likely to be identiﬁed
and treated (as in Scotland)23,26 if pharmacists could also prescribe HCV treatment. In
future, pharmacists, who have been suitably
trained, should be permitted to prescribe
glecaprevir and pibrentasvir, thereby
further simplifying HCV management and
increasing access to care and curative
treatment. Other sites could be usefully
investigated for screenings, eg, emergency
departments of hospitals, accident and
emergency private providers, or community
laboratories. In 2015, the New Zealand
Government signed the WHO declaration to
eliminate hepatitis C by 2030. Unfortunately,
the recently updated Markov model has
suggested that New Zealand will not reach
that target until 2038, despite the availability
of fully funded, safe and effective therapy.27
This delay is due to the low rate of testing
and linkage to care. Wider access to testing
and treatment in the community will be
essential if New Zealand is to achieve the
WHO elimination targets.9,24,25–28
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Strengths and weaknesses

Study strengths included the variety of
pharmacy characteristics, involvement of
every pharmacy invited and follow-up of
patients to ascertain the proportion treated.
Using metropolitan Auckland pharmacies
might not reﬂect rates in other New Zealand
regions. There is no knowledge of how
many people noticed the HCV screening
information in the pharmacy and pharmacists did not record the number of people
approached so an accurate response rate
was unavailable.
The study relied on self-reporting of
risk factors, and some may have been
under-reported. We also did not ask if they
were currently injecting drugs or taking
OST, however none of those who tested
positive were well-known to the pharmacist, suggesting they were not receiving
OST from that pharmacy. No participants
treated for HCV had a follow-up HCV RNA
test to ascertain sustained viral response as
expected within recommended GP care,29
possibly because their GP was unaware of
the need for this test, or the participant felt
so well they believed themselves cleared.
We could not measure if raising awareness
through the pharmacy increased uptake of
testing through doctors. Consumer feedback
was not collected.

Only 15 pharmacists responded to the
survey, a low response rate, partly because
some pharmacists had left the participating pharmacy. Non-responders may
have had different views from respondents. However, all pharmacies invited
participated and screened patients, and all
pharmacies had at least one pharmacist
positive about HCV screening, supporting
the feasibility of the screening.
The ethnicity of people tested included an
over-sampling of Māori and European and
under-sampling of Asian compared to the
Waitematā DHB population.30

Conclusion
Despite aiming to eliminate HCV by
2030, New Zealand is unlikely to meet this
target until 2038, despite the fully funded
availability of effective therapy. Therefore,
initiatives which provide wider access
to testing in the community should be a
priority in this country’s ﬁrst National
Hepatitis C Action Plan. The success of the
recent NHS Scotland community pharmacy
HCV programme and the results from this
pilot study in a single district health board
would support a larger study of pharmacy
point-of-care HCV antibody testing in New
Zealand to determine whether community
pharmacies could become a key part of our
national HCV elimination strategy.
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Point-of-care rapid testing
for hepatitis C antibodies
at New Zealand needle
exchanges
Geoff Noller, Jenny Bourke
ABSTRACT
AIM: The study’s principal aim was to ascertain the viability of point-of-care rapid testing for hepatitis C
(HCV) antibodies by non-clinician frontline peer needle exchange staff. Secondary aims included identifying
HCV-exposed clients, improving their access to treatment, assessing their knowledge of HCV and strengthening
client-staff relationships.
METHOD: Peer staff at three South Island needle exchange services (two urban, one mobile) were trained to
administer point-of-care rapid HCV antibody tests, to clients, with finger-stick blood sampling, along with a
short self-report questionnaire. Clients testing HCV antibody positive were offered on-site venepuncture by
clinical staff, to confirm reactive rapid test results.
RESULTS: Two hundred and four people were tested across the three sites. Of these, 131 (64.2%) tested
HCV antibody positive (reactive) and by the study’s conclusion confirmatory venepuncture testing (n=55) had
produced 14 new diagnoses and seven people had commenced treatment. Additionally, the study successfully
assessed clients’ previous HCV testing rates and their knowledge of test results. Through the interactions
involved in testing participants, needle exchange staff reported strengthened relationships with clients.
CONCLUSION: This study demonstrated the viability of administering rapid point-of-care HCV antibody
tests to needle exchange clients by non-clinician frontline peer staff. The efficacy of point-of-care testing
and its appropriateness for use in this context to identify HCV-exposed needle exchange clients was
demonstrated by the high proportion of participants receiving a reactive result, the identification of viremic
clients and their support into treatment.

P

eople who inject drugs (PWID) are a
population both at substantial risk of
exposure to hepatitis C (HCV) and also
one facing numerous barriers to its diagnosis and treatment.1 Along with restrictive
drug policies and criminalisation, PWID
have to navigate through poorly linked
services, often with limited personal resources.2,3 Testing may be unavailable or
diﬃcult to access,4 with this exacerbated by
PWID actively avoiding mainstream health
services due to the stigmatising behaviour of
health professionals,5–8 as well as to technical deﬁciencies such as inexperienced
staff attempting to access compromised
veins.5,9–11 Consequently, while the advent of
a new generation of highly effective direct
acting antivirals (DAAs) promises improved

successful treatment, the possibilities of
improved health outcomes for PWID will
remain unrealised unless the pool of those
infected with HCV is reduced through signiﬁcantly increased diagnosis.
Providing diagnosis and treatment options
via needle exchanges (NEXs) is one path to
achieving this. These services are a trusted
point of contact for PWID due to commonly
being staffed by peer workers, whose lived
experience promotes a supportive, empathic
and knowledgeable environment within
which clients may access harm reduction
information and healthcare.11–13
Nonetheless, even where NEXs provide
clinical services, these may be constrained
by inadequate resources, leading to
restricted hours and the limited availability
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of clinically trained staff.14 Moreover, where
clinician availability supports collection of
a quality blood sample by venepuncture to
facilitate accurate diagnosis, NEX attendees
may not wish to wait for the time this takes
or they may feel anxious to protect their few
remaining, potentially compromised veins.10
One strategy to counterbalance these
diﬃculties is to harness NEXs’ greatest
resource, peer workers, in combination
with HCV point-of-care rapid testing (POCT)
to take advantage of non-invasive techniques like ﬁnger-stick blood sampling.4,15
While emerging RNA rapid testing, such as
the GeneXPERT technology, is preferable as
it conﬁrms clients’ viremic status,8,16,17 its
complexity, relative expense and extended
processing time means that for resourcelimited NEXs the more affordable rapid
antibody tests remain an attractive option.
The presence of HCV antibodies indicates
that a person been exposed to the virus
at some time but not whether they are
currently infected. People who have naturally cleared the virus or who have been
treated and cured will also have a positive
antibody test result. Therefore, the antibody
tests allow rapid identiﬁcation of HCV-exposed clients who may then have their
current serostatus, ie, whether they have the
virus or not, conﬁrmed by venepuncture.
When offered, rapid tests are readily
accepted by PWID and where clients are
given a choice between venepuncture and
rapid HCV antibody tests, studies commonly
report a strong preference for the latter,5,18–23
although this is not universal.24 Notwithstanding the perceived advantages of POCTs,
until recently there has been only limited
evidence supporting their eﬃcacy in terms of
administration by non-clinical staff and that
their use promotes increased diagnoses.20
With an estimated 40,000 current infections (ie, 1.1% of the population over 15
years) New Zealand has a relatively high
prevalence of HCV,25 including an estimated 16,000 chronically infected who
remain undiagnosed.26 Prevalence is likely
higher among those aged 40–60 years.27 As
with elsewhere, New Zealand PWID are at
high risk of infection, with the most recent
national survey of NEX clients reporting
an HCV antibody rate of 58% (n=715).28
Additionally, while surveillance indicates
a history of comparatively high levels of

testing over the preceding 12 months, eg,
between 54% and 57%,28,29 NEX service
anonymity, PWID itinerancy and continuous
exposure to risk factors including high levels
of imprisonment, undermine the ability to
maintain contact with clients with chronic
infections which, unlike acute infections, are
not required to be notiﬁed in New Zealand.
With these issues in mind in 2017 the
New Zealand Needle Exchange Programme
(NZNEP) undertook an observational
cross-sectional study at selected NEXs to
pilot HCV antibody POCT by peer staff.
The study’s principal aim was to ascertain
the viability of rapid testing for HCV antibodies by non-clinical frontline NEX staff.
Secondary aims included: identifying HCV-exposed clients of the service and thereby
improving access to treatment; assessing
clients’ knowledge of HCV; and strengthening
relationships between NEX services and
secondary, as well as primary care.

Outcomes

Method

Outcomes included encouraging better
understanding of HCV among clients;
increasing rates of new diagnoses; and
promoting better patient outcomes via
improved referral pathways, reduced
barriers to access, and strengthened relationships between NEXs and the DHB units
responsible for HCV treatment. The project
also encouraged participating needle
exchanges to raise their level of support for
clients. Achieving participant recruiting and
testing targets, evidence of increased diagnoses and linkage to treatment would indicate
success for the study.

Sites and participants

Three NEX services in New Zealand’s
South Island were chosen for the POCT pilot.
Factors inﬂuencing choice of site included all
being administered by a single Trust, under
a ‘Hub and Spoke’ model involving a central
‘Hub’ NEX administrating satellite NEXs
(‘spokes’); sites having different populations and differing levels of clinical services,
and geographic separation. One ‘site’ was
a Mobile service on the South Island’s West
Coast, while the other two were urban
services located in the South Island’s ﬁrst
and second largest cities. Clinical services at
the larger urban centre (the ‘Hub’) included
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a permanently staffed clinic employing a
doctor (part-time), two full-time nurses (one
a hepatitis C nurse specialist) and a social
worker. The smaller urban service (the
‘Spoke’) offered a weekly four-hour doctor’s
clinic, supported by a permanent staff
member who was also a registered phlebotomist, and a peer staff member who was also
a qualiﬁed counsellor. The Mobile service
operated a monthly three-day visit to the
West Coast from a third and smaller urban
centre at the top of the South Island, utilising
a purpose-equipped van. The Mobile NEX
peer worker (a qualiﬁed counsellor) was
periodically accompanied by the Hub’s nurse
specialist. Remaining frontline staff at all
sites were non-clinician peer workers with
lived experience.
A target of 200 participants was set,
with initial allocations being 100 (Hub),
50 (Spoke) and 30 (Mobile). Twenty rapid
tests were held in reserve to be allocated as
required, ie, to accommodate where sites
were slow to recruit participants, with the
assumption that these were likely to be allocated to the Hub, given its larger client base.
Provision was also made for excluded participants to be replaced.
Participant inclusion criteria were age ≥16
years; being a regular client of the NEX or
service where the study was taking place;
have injected in the previous six-months;
and, being able to communicate in English.
Currently receiving HCV treatment was not
an exclusion criterion as the study’s principal
aim was to ascertain the viability of rapid
testing clients by non-clinical peer staff.
All participants provided oral informed
consent before study procedures
commenced. The study protocol was
approved by the Central Committee of the
New Zealand Health and Disabilities Ethics
Committees (ref. # 16/CEN/19/AM01).

Choosing a POC rapid test

Several rapid HCV antibody POCTs
were candidates for the study, with these
subsequently reduced to two options: the
consistently highly-rated OraQuick Rapid HCV
Rapid Antibody Test (OraSure Technologies)
and the less expensive SD Bioline HCV Rapid
Test (Standard Diagnostics, Inc.).30 Ultimately
the OraQuick POCT was chosen as the study’s
benchmark rapid test due to the SD Bioline
POCT not receiving WHO preapproval at

the time of the study. Data provided in the
OraQuick test’s product information sheet
claim sensitivity of 99.7% and speciﬁcity of
99.9%. The performance characteristics also
speciﬁcally mention ﬁnger-stick, thereby
conﬁrming that the test is compatible with this
mode of sample collection. These data have
been independently conﬁrmed in peer-reviewed literature.31
HCV antibody positive results were
compared with results from a conﬁrmatory
venepuncture blood sample, where participants provided these.

Questionnaire

A brief anonymised questionnaire
was developed to collect health-related
data, including that involving participants’ previous HCV exposure, testing and
knowledge of HCV, as well as demographics,
risk behaviour and general drug use. The
questionnaire was self-administered, with
frontline staff assisting respondents if
required (eg, if participants experienced
literacy issues).

Peer staff training and study
protocol

A training workshop was designed and
led by the Hub’s hepatitis C nurse specialist.
It included: information concerning hepatitis C risk factors and behaviours; current
diagnosis, management and treatment
options; the role of the peer worker in the
study; conducting and interpreting the
tests; managing biohazard material; administering the questionnaire; and a detailed
module on pre/post-test counselling with
an emphasis on communicating the results
to participants who received a positive
rapid test result, as results were given
directly following the test. The day-long
module was repeated directly prior to the
commencement of testing at all sites, for all
peer staff.
The training placed particular emphasis
on peer staff explaining the project to
prospective participants, gaining informed
consent for testing, anonymity at ‘phase 1’
(see Table 1), and discussing positive and
negative results with participants. Receiving
a positive result was recognised as potentially traumatising for participants and, as a
consequence, a post-test discussion check list
was developed, as well as a speciﬁc sheet for
counselling information.
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The study was promoted by poster and
verbally at the two urban sites a month
prior to commencement, with information
sheets available at the counter; and by the
peer worker during their two preceding
visits to the Mobile site.
All clients accessing the sites during the
study’s recruitment phase were invited
to participate. An attendance sheet was
developed to record responses, including
previously participated/declined, with
response rates calculated from these.
Table 1 shows the pilot’s full protocol,
over two phased visits, including the speciﬁc
roles of peer and clinical staff. At the ﬁrst
visit, participants were assisted by peer staff
to read the information sheet and verbally
consent (Phase 1, NEX, 1 & 2). Consented
participants were rapid tested by peer staff
and then completed the questionnaire while
waiting for their test result (5–15 minutes).
If the rapid test was HCV antibody positive,
participants completed a medical form
including providing identifying details to the
clinic staff, who then offered a conﬁrmatory
venepuncture test. Venepuncture samples
were taken by the on-site nurse/phlebotomist and sent for laboratory testing (Phase
1, NEX & Clinic 1–3). Those providing a
venepuncture sample were asked to return
to discuss their results, including treatment
options and commencing treatment if
available on-site, or referral to treatment
if necessitated off-site (second visit/Phase

2, 1–3). If providing contact details, non-attendees at the second visit were followed
up by clinicians. Participants declining a
venepuncture sample, eg, due to compromised veins or knowing their genotype and
that it was not funded for treatment, were
encouraged to return for a subsequent
health check in six-months.

Data management and anonymity

All clients participating in the study were
given a unique three-digit code, with the
three sites each having a speciﬁc range
of code numbers. Multiple iterations of
each code were printed as stickers and all
consents, clinical forms, questionnaires,
rapid test devices and blood samples were
tagged with the same code per participant.
Results sent to and returned from laboratories were also tagged with the same codes.
All post-rapid test data capable of
identifying previously anonymous participants, including names, contact details
and national health identiﬁers (NHIs),
were managed solely by clinicians at the
respective sites. This was to avoid a breach
of conﬁdentiality/anonymity for those
respondents receiving a reactive (HCV
antibody positive) test result, who then
provided a conﬁrmatory venepuncture
sample and therefore identifying information, including their NHIs. Participants
did not provide any personal identifying
data to frontline NEX staff.

Table 1: Testing and follow up protocol for targeted testing project.

When

First visit/Phase 1

Where?

NEX

What?

1.
2.
3.
4.
5.

Who?

Information
Sheet
Consent for
testing
Pre-test
discussion
Rapid test
Questionnaire

Peer/NEX worker

Second visit/ Phase 2
(2–3 weeks after first visit)
NEX & clinic

NEX

NEX clinic

1.

Post-test discussion
if HCV antibody +ve.
If HCV antibody
positive, complete
medical forms
authorising RNA/VL
tests.
Take venous sample
for RNA/VL.

Peer/NEX
worker
engage
client.

1.

Phlebotomist/HCV nurse

Peer/NEX
worker

2.

3.
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2.

3.

Results of RNA/VL
test received.
Post-test consult,
discuss ALL
treatment options.
Where viable (ie,
genotype 1) arrange
treatment at site, or
off-site if required.

HCV nurse

NZMJ 20 November 2020, Vol 133 No 1525
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

Data analysis

Descriptive statistics including means,
standard deviations, ranges, frequencies,
and percentages were used to summarise
quantitative data. Differential sub-group
effects were explored by site. An alpha level
of 0.05 was used for all tests. Statistical
analysis was performed using IBM SPSS v23.

Results
Rapid testing occurred at the two urban
sites over a six-week period and at the
Mobile site during the course of a scheduled
three-day visit, following promotion of the
study during two preceding visits. Across the
three sites, 204 people were tested who met
the inclusion criteria (seven respondents
were disqualiﬁed as their questionnaires
indicated they had not injected in the
previous six months). Of these, 131 (64.2%)
tested HCV antibody positive (reactive) and
by the conclusion of the study’s reporting
period conﬁrmatory venepuncture testing
had produced 14 new diagnoses and seven
people had commenced treatment. Of the
remaining seven new diagnoses, three (two
genotype 3 and one genotype 2) did not
have access to funded treatment at that
time, while the other four were preparing to
commence treatment.

Test result confirmation

The 55 participants with a positive
POCT HCV antibody result who provided a
venous blood sample were all conﬁrmed
positive at the central laboratory (by ELISA).
Participants with a negative POCT HCV
antibody result were not approached for a
venepuncture sample to conﬁrm their result.
Participant details, including demographics, response rates, test results and
previous testing history across the three sites
are reported in Table 2. Due to replacement
of excluded participants, the recruitment
target of 200 individuals was marginally
exceeded at n=204. This derived from
concern about ineligible respondents at the
Hub, resulting in the decision to over-sample
this site. Ultimately, 134 clients participated
at the Hub, with ﬁve of these being disqualiﬁed, having not injected in the previous six
months. Two clients from the Mobile site
were also disqualiﬁed for the same reason.

Demographic and response rate data
show considerable variation across sites,
including a signiﬁcantly higher proportion
of Māori at the Hub site (29.5%; X2[1,
N=129]=53.36, p<.0001), compared with
the national proportion of Māori (15%).
Ethnicity differences were non-signiﬁcant
at the Spoke (X2[1, N=50]=0.8, p=.37) and
Mobile (X2[1, N=25]=0.38, p=.53) sites. There
was also some variation in gender (58% to
68.8%) across sites.

Respondent serostatus

Participants’ ages reﬂect the length of
their injecting careers, with longer injecting
careers predicting likelihood of being HCV
positive. Therefore, the greater the median
age of respondents per site (a proxy for
injecting career length), the larger the
proportion per site reporting injecting for
≥10 years, and concomitantly the higher
the proportion receiving an HCV antibody
positive POCT result.
For example, the higher proportion of
respondents rapid testing HCV antibody
positive in the Mobile sample (80%) corresponds with the greater proportion of that
sample reporting injecting for ≥10 years
(84%). By contrast, only 42% of the Spoke
sample reported injecting for ≥10 years, and
consistent with this, a lower proportion of 58%
rapid tested HCV antibody positive. Numbers
reporting injecting >10 years at the mobile site
were signiﬁcantly higher than at the Hub or
Spoke sites (respectively 84% vs 58.6% and
42%; each p<0.01).
Proportions of those respondents at each
site who provided a venepuncture sample
to conﬁrm their POCT AB+ve result are also
reported. The lowest proportion here is from
the Mobile site, with only 20% of positive
rapid tests conﬁrmed by venepuncture.
While the Hub rate of venepuncture conﬁrmation (37.5%) is almost twice that of the
Mobile, the difference is most obvious
at the Spoke site where almost three
quarters (72.4%) of participants rapid
testing HCV antibody positive provided a
conﬁrmatory venepuncture sample. Data
not reported include numbers of participants at each site who were not asked
to provide a conﬁrmatory venepuncture
sample based on attending clinicians’ decisions. Reasons included those participants
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Figure 1: Flowchart of participant recruitment and testing outcomes.
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Table 2: Participant characteristics, study testing data and previous history of HCV testing for three NEX
sites, by percentage.

Sites (n=x)

Hub
(n=129)

Spoke
(n=50)

Mobile
(n=25)

Totals
(n=204)

NZ European

66.5

84.0

80.0

72.0

Māori

29.5

14.0

16.0

24.0

Male

68.8

58.0

68.0

66.0

Mean age (range)*

42 (16–64)

38 (18–59)

47 (27–60)

43 (16–64)

Injecting ≥10 years

58.6

42.0

84.0

61.5

Demographics

Response rate, POCT results, venepuncture and follow-up
Response rate

19.2

40.6

84.3

24.2

POCT HCV +ve (n=129)

62.7

58.0

80.0

64.2 (n=129)

POCT HCV+ve confirmed by venepuncture

37.5

72.4

20.0

41.9 (n=55)

DNA follow-up post-venepuncture

10.7

4.7

0.0

7.2 (n=4)

Ever tested

76.4

76.0

95.7

79.3

Know result

93.6

89.1

95.2

95.0

Positive result

52.7

36.6

65.0

53.3

Previous testing experiences

Venepunctured, knew previous result +ve

50.0 (n=38)

Not venepunctured, knew previous result +ve

76.1 (n=48)

Seen by specialist

61.7

45.4

46.1

56.3

Treatment service

14.7

34.0

8.0

18.6

Clinic

21.7

2.0

28.0

17.6

GP

12.4

18.0

16.0

14.2

Hospital

7.8

4.0

36.0

10.3

Prison

12.4

6.0

0.0

9.3

Where tested

*Participant age in years.
 percentages of the 129 respondents testing HCV+ve by POCT.

currently receiving HCV treatment and
thereby having recently provided a venous
sample, those whose venous access was
considered too compromised, and participants who declined outright for speciﬁc
reasons, such as wanting to protect their
veins for injecting. A small proportion of
those providing conﬁrmatory venepuncture
samples did not return for follow-up consultations at the Spoke (10.7%) and Hub (4.7%)
sites respectively.

Experience of previous HCV testing

History of HCV testing was also explored
through the study’s questionnaire. Participants were asked whether they had
previously been tested for HCV, whether
they knew their result and if so, what it was.
Those tested were asked whether they had
seen a specialist and also where they had
received their test.
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Of the 55 respondents providing a
venepuncture sample 38 (69.0%) had previously been tested and answered whether
they knew their results. Of these 19 (50.0%)
reported they knew they were HCV antibody
positive. Sixty-three respondents had not
provided a venepuncture sample for various
reasons and also answered whether they
knew their previous HCV test result. Of these,
48 (76.1%) reported they knew their previous
test result was positive. The implications of
prior treatment and testing for ongoing rapid
testing, and speciﬁcally for conﬁrming rapid
HCV antibody positive tests by venepuncture,
are subsequently discussed.
Reported levels of ever tested across
all sites were high (79.3%), with this
most evident and signiﬁcantly higher for
the Mobile service (95.7%; p<.05) when
compared with the other two sites. Overall,
participants’ claimed knowledge of their
results was also high (95%) and, where they
reported their result, generally reﬂected the
trends indicated by the rapid test results.
For example, participants from the Spoke
had both the lowest rate of HCV antibody
positive POCT results (58%) and reported
the lowest infection rate when asked if they
knew their serostatus (36.6%). Conversely, the
Mobile site’s high POCT reactive rate (80%)
was reﬂected in the high rate of self-reported
HCV-positive serostatus (65%).
The two most common HCV testing sites
overall were drug treatment services
(18.6%) and specialist HCV clinics (17.6%),
though between-site variation was considerable. For example, over a third (34%) of
those participating at the Spoke reported
previous testing at the local drug treatment
service, compared with almost 15% at the
Hub and 8% at the Mobile site. By contrast,
the specialist HCV clinic dominated testing
at both the Hub (21.7%) and the Mobile
service (28%). Other common testing sites
included GPs, 18.0% at the Spoke and 16.0%
for the Mobile site; at the Hub, 12.4% of
participants identiﬁed prison as the site of
their previous test, while for the Mobile site,
hospital (36.0%) featured prominently.

Discussion
This study demonstrated the viability of
administering rapid HCV antibody POC tests
to NEX clients by non-clinician frontline
peer staff. The required 200 respondents

were recruited over six weeks at the two
urban NEXs and over a three-day period at
the Mobile site. The eﬃcacy of POC testing
and its appropriateness for use in this
context to identify HCV-exposed NEX clients
was demonstrated by the high proportion
of participants receiving a positive result
(64.2%) and the conﬁrmed accuracy of these
results when validated by venepuncture
(n=55), with no discordant results reported.
Overall, this study identiﬁed 14 individuals
with newly diagnosed HCV infection, of
whom half commenced treatment. Of the
seven who were not treated, three were
infected with HCV genotypes 2 & 3, for which
no effective treatment was funded at the time
of study, and four were yet to commence
treatment at the study’s conclusion.
In addition to identifying HCV-exposed
clients and improving their treatment
access, the study successfully assessed
clients’ previous HCV testing rates and
their knowledge of test results. Through the
interactions involved in testing participants,
NEX staff engaged in the study reported
strengthened relationships with clients in
face-to-face interviews undertaken following
the study’s conclusion (data not reported).
Nonetheless, disparities in outcomes
between sites also highlighted challenges
facing a national rollout of POC testing at
New Zealand NEXs. The most striking differences observed were in testing uptake and
venepuncture conﬁrmation of HCV antibody
positive test results. The high testing uptake
at the Mobile site of 84.3% could be due to
its clients enjoying an individualised service
with regular personal contact from a dedicated NEX staff member, a factor that others
have found to help uptake.12 These relationships are well-established, often having been
built over many years. Further, while the
Spoke testing uptake of 40.6% is acceptable
for a project of this nature, the Hub’s much
lower rate of 19.2% prompts interrogation.
One explanation for this is that Hub staff
may have struggled to engage their clients
in the project. Mitigating this possibility is
that the Hub exchange is the busiest in the
country, with more clients and staff than
the other sites, as well as a more transient
population associated with large cities. This
contrasts with the more personal service
at the Spoke and Mobile sites. Even so,
this disparity between the Hub and Spoke
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sites reinforces the importance of peer
engagement and supportive management of
staff involved in recruiting clients for POCT.
Previous HCV testing may have had
some impact on participants’ decisions to
provide a venepuncture sample. This is
most evident for the Mobile site, where
only 20% of participants had their positive
POCT result conﬁrmed by venepuncture and
95.7% reported previous testing. However,
differences in venepuncture proportions at
the Hub and Spoke sites, 37.5% and 72.4%
respectively, are not matched by historic
HCV testing, which was similar, ie, Hub
(76.2%) and Spoke (79.2%).
Negative outcomes from lengthy injecting
careers may also explain declining to
provide a venepuncture sample. Thus, the
signiﬁcantly higher proportions of clients
reporting >10 years injecting (a proxy for
greater HCV exposure) at the Mobile and
Hub sites,32 compared to the Spoke, also
contributes to their lower venepuncture
sampling. For example, the staff member
undertaking POCT at the Mobile site
reported that clients of that service were
unwilling to ‘share’ their veins for conﬁrmatory testing when they knew they were
already HCV antibody positive. This reluctance was exacerbated where clients were
also aware of their genotype not being
eligible for funded treatment at the time of
the study.
The recent funding of safe and highly
effective pan-genotypic DAA therapy in New
Zealand has therefore increased the need to
educate NEX clients about the availability
and beneﬁts of treatment. Developing
appropriate educational materials and
methods, including suitably devised hepatitis C awareness campaigns, will become
crucial to potentially eliminating HCV.
The strengths of the study include its
successful recruitment of NEX clients into
testing and treatment, the demonstrated
ability of non-clinical peer staff to manage
the testing and also strengthen their relationships with clients. There are, however,
weaknesses. While previous testing and
different site characteristics may have
inﬂuenced participants’ engagement
with the study, differences between sites’
response and venous sample-conﬁrmation

rates suggest that strategies employed to
recruit participants may have varied across
sites. This is most evident for the Hub’s
low response rate (19.2%) and where both
the Hub and Mobile sites had low proportions of HCV antibody positive participants
providing venepuncture conﬁrmation,
compared with the Spoke site. Staff at these
sites may have employed less-engaging strategies to encourage participation. Regarding
venepuncture sampling, some recruiting
staff at the Hub and Mobile sites had clinical
oversight involvement with potential participants, unlike at the Spoke site, and may have
been less inclined to seek a venous sample.
Additionally, the management structures
differed between the Hub and Spoke sites,
with line management at the smaller Spoke
site more directly involved with participant
recruitment, as well that manager being the
site’s phlebotomist.

Conclusion
The recent funding of safe and highly
effective pangenotypic DAAs provides
impetus for deploying innovative strategies for testing, diagnosing and treating
those most at risk of chronic HCV infection.
While it is well recognised that PWID
are a primary target for “treatment as
prevention”, this population is diﬃcult
to reach and the services available to it
are frequently constrained by limited
resources. As the workforce most aligned
with the population, peer staff at NEXs are
ideally placed to provide rapid POC HCV
testing, and to encourage and support their
clients into treatment. The present study’s
successful testing of over 200 individuals by
peers in a short timeframe, with 64% identiﬁed as HCV antibody positive, resulting in
14 new diagnoses and seven people started
on treatments, underscores this. Access to
simple, inexpensive tests and developing the
knowledge and skills to successfully administer them builds staff capacity, strengthens
relationships with clients, increases opportunities for harm reduction education and
resource sharing, and empowers the PWID
community. POCT when combined with HCV
treatment at NEXs will shut off the tap of
new infections in PWID and facilitate HCV
elimination in this country.
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COVID-19 lockdown
impact on common
general surgical acute
presentations to a regional
centre in New Zealand
Leah Boyle, Alexander Boyle, Sharon Jay, Jacques Marnewick
ABSTRACT
AIM: New Zealand’s stated goal of eradicating COVID-19 included the enforcement of a national lockdown.
During this time, a perceived decrease in hospital presentations nationwide was noted. This was also the
experience of the Department of General Surgery, Bay of Plenty District Health Board (BOPDHB). We sought
to quantify this reduction by analysing the frequency and severity of three common acute general surgical
presentations; appendicitis, cholecystitis and diverticulitis.
METHODS: Data on presentations of patients with appendicitis, cholecystitis and diverticulitis were
retrospectively collected for the national lockdown period (25 March 2020–27 April 2020) and the
immediate pre-lockdown period (21 February 2020–25 March 2020). Data collected included patient
demographics, duration of symptoms, method of diagnosis, treatment, severity of disease, length of stay
and complications.
RESULTS: A reduction of 62.2% was noted in the frequency of appendicitis during the lockdown period
compared to the pre-lockdown period. Patients presented later during lockdown and had a higher
complication rate (5.4% versus 42.8%). Similarly, a 39.2% reduction in presentations of cholecystitis during
lockdown was found. The lockdown group of patients had a longer length of stay (6.9 versus 4 days) and
only one patient (9.1%, 1/11) was managed with laparoscopic cholecystectomy during the lockdown
period, compared to 52.9% of patients (9/17) over the pre-lockdown period. No difference in frequency or
severity of acute diverticulitis presentations between the two periods was found.
CONCLUSIONS: The COVID-19 lockdown led to fewer presentations, but these were often delayed, with
more complications and a longer length of stay. This could be partly explained by patient fear around
exposure to the virus and reluctance to attend hospital. More research is needed to study the flow-on
effects of the COVID-19 lockdown on surgical presentations.

T

he COVID-19 pandemic of 2020 has
forever altered the landscape in global
healthcare. It has highlighted how
healthcare systems are impacted by a global
crisis that has challenged the capabilities of
medical resources and facilities worldwide.
At the time of submission of this paper,
New Zealand was in the enviable position
of having all but eradicated the disease, due
in large part to stringent border control and
population-wide isolation regulations. The
New Zealand Government’s stated goal of

eradicating COVID-19 included the enforcement of a national lockdown requiring New
Zealanders to isolate at their current place
of residence.1 Travel was only allowed to
and from essential services, thus visits to
healthcare facilities were exempt from this
restriction. It is interesting to review the
impact on medical services and the acute
general surgical service in particular, in a
country where the anticipated pandemic
impact never eventuated.
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In the wake of the pandemic, a perceived
reduction was noted in acute presentations
to emergency departments nationwide.
Similarly, review of our local data has
shown a signiﬁcant reduction in trauma
presentations and admissions to hospitals
in the Bay of Plenty over the lockdown
period with a 30% reduction in non-major
and 53% reduction in major trauma over
this period.2 These trauma reductions could
be partly explained by the limited travel,
outdoor activities and access to restaurants
and bars allowed during this period, with
a concomitant reduction in high-risk and
alcohol-related activities. Internationally,
similar trends have been seen with reduced
presentations of subarachnoid haemorrhage
and acute coronary syndromes,3–5 but as yet
there is no published literature evaluating
the effects of COVID-19 on surgical presentations. A similar reduction in acute surgical
presentations to the two BOPDHB hospitals
(Tauranga and Whakatāne) was noticed.
The aim of this study was to ascertain how
the national lockdown associated with the
current COVID-19 pandemic inﬂuenced the
rates of presentation and severity of three
common general surgical presentations to a
regional centre in New Zealand.
The three common acute surgical presentations selected for this review were
appendicitis, cholecystitis and diverticulitis. It is well documented that delayed
presentation may lead to complications
in these conditions.6–9 As an example, it
is well-known that rates of complicated
appendicitis with perforation are higher
in patients who delay their presentation.6
Similarly, a delayed presentation in patients
with cholecystitis who then undergo acute
laparoscopic cholecystectomy is more likely
to lead to conversion to an open procedure,
which in turn has greater morbidity and an
increased length of stay.9 When considering
diverticulitis, it is known that patients who
delay their presentation have higher rates
of perforation with a subsequent increased
need for intervention and a consequent
increase in morbidity.10
It is important that any government-imposed lockdown does not adversely affect
the safety of patients in terms of access to
appropriate healthcare or overall health
outcomes. Because COVID-19 infection
itself should not affect these three common

general surgical conditions directly, it
could be assumed that rates of these conditions would be consistent over any period
studied. Having said that, there appeared
to be a reluctance of patients to leave their
homes and access healthcare during the
lockdown period, as a population-wide
anxiety and fear of exposure to COVID-19
existed. Combining the presumed non-surgical impact of COVID-19 and population
anxiety, we hypothesised that the national
lockdown would lead to a reduced number
of presentations, but also that these presentations would be delayed and therefore lead
to an increase in the severity of disease and
rates of complications.

Method
Data for acute presentations of patients
with appendicitis, cholecystitis and diverticulitis to Tauranga Hospital and Whakatāne
Hospital General Surgical Departments
were collected for the entire lockdown
period as well as for a matching, well-deﬁned pre-lockdown period. The lockdown
period was deﬁned as the 33-day period
from 11.59pm 25 March 2020 to 11.59pm
27 April 2020, and the pre-lockdown period
deﬁned as the 33 day period from 11.59pm
21 Feb 2020 to 11.59pm 25 March 2020. The
dataset was obtained from the hospital’s
database of admissions. This uses a coding
system in which diagnoses are automatically
coded based on the contents of the digital
discharge summary, which is produced by
the junior doctors on the surgical teams.
Codes ‘appendicitis’, ‘cholecystitis’, ‘diverticulitis’ and ‘diagnostic laparoscopy’ were
searched for. Diagnostic laparoscopy was
included with appendicitis. Exclusion
criteria were miscoded cases, discharges
against medical advice, cases which were
managed by other services (emergency
department or general medicine), unclear
diagnoses, transfers to other hospitals,
chronic presentations and representations.
All demographic data and length of stay
were automatically populated for each
eligible patient from the hospital database.
The electronic hospital records programme
(CHIP) was then used to access the digital
discharge summary and theatre notes. From
this information, the duration of symptoms,
method of diagnosis (computed tomography scan (CT), ultrasonography scan (US),
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clinical), treatment (operative vs non-operative) and re-presentations were extracted.
Ethical approval for access to this information was obtained from the Bay of Plenty
District Health Board Ethics Committee.
Severity of disease was coded as follows:
•

for appendicitis: based on operative
ﬁnding using the American Association for the Surgery of Trauma
(AAST) system11 (Appendix 1)

•

for diverticulitis using the Hinchey
system12 (Appendix 2).

For both of these, data was extracted
and interpreted by the same two investigators (LB, AB). Data was then analysed
by diagnosis (appendicitis, cholecystitis and diverticulitis) and by subgroup
(pre-lockdown period and lockdown period)
using Microsoft Excel.

Results
Review of the coding identiﬁed a total of
63 cases of acute appendicitis and diagnostic
laparoscopy, 41 cases of acute cholecystitis
and 79 cases of acute diverticulitis over the
two periods (Figure 1). Following application of the exclusion criteria as above, the
following cases were identiﬁed:

•

Thirty-seven cases of acute appendicitis in the pre-lockdown period with
14 in the lockdown period,

•

17 cases of acute cholecystitis in the
pre-lockdown period with 11 in the
lockdown period and

•

15 cases of acute diverticulitis in the
pre-lockdown period with 17 in the
lockdown period.

The patient demographics are displayed
in Table 1. The only statistically signiﬁcant
ﬁnding was that for acute appendicitis, a
younger group presented during lockdown
with an average age of 21.5 years compared
to 36.6 years in the pre-lockdown group
(p<0.01). Otherwise there was no signiﬁcant
differences in age, ethnicity or gender distribution across the groups.

Appendicitis

A total of 51 cases of acute appendicitis
were included in the ﬁnal analysis; 14 (27.5%
of total) during the lockdown period and 37
(72.5%) during the pre-lockdown period. This
represents a 62.2% reduction between the
pre-lockdown and lockdown periods.
Management of acute appendicitis in the
two time periods is displayed in Table 2.
Of note, patients in the lockdown period

Figure 1: Included and excluded cases for appendicitis, cholecystitis and diverticulitis.
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Table 1: Demographics of included patients by diagnosis and time period.

Appendicitis

Cholecystitis

Diverticulitis

Pre-lockdown
(n= 37)

Lockdown

Lockdown
(n=11)

Pre-lockdown
(n=15)

Lockdown

(n=14)

Pre-lockdown
(n=17)

36.6

21.5

57

67

58.4

60.7

Female

14 (37.8)

8 (57.1)

7 (41.2)

6 (54.5)

6 (40.0)

12 (70.6)

Male

23 (62.2)

6 (42.9)

10 (58.8)

5 (45.5)

9 (60.0)

5 (29.4)

NZ European/Pākehā

15 (40.5)

9 (64.2)

11 (64.7)

9 (81.8)

10 (66.7)

13 (76.5)

Māori

12 (32.4)

1 (7.1)

6 (35.3)

-

2 (13.3)

1 (5.9)

Other European

7 (18.9)

2 (14.3)

-

2 (18.2)

2 (13.3)

3 (17.6)

South East Asian

-

1 (7.1)

-

-

-

-

Indian

1 (2.7)

1 (7.1)

-

-

-

-

Pacific Islander

2 (5.4)

-

-

-

1 (6.6)

-

Age (years, mean)

(n=17)

Gender (n, %)

Ethnicity (n, %)

Table 2: Acute appendicitis during the pre-lockdown and lockdown periods.

Pre-lockdown period
(n=37)

Lockdown period
(n=14)

Duration of symptoms

1.8

2.8

Length of stay

2.7

2.1

13 (35.1)
1 (2.7)
4 (10.8)
13 (35.1)
6 (16.2)

7 (50.0)
2 (14.3)
2 (14.3)
3 (21.4)
0

Laparoscopic appendicectomy

28 (75.7)

12 (85.7)

Diagnostic laparoscopy with appendicectomy

8 (21.6)

1 (7.1)

Diagnostic laparoscopy without appendicectomy

1 (2.7)

0

Conservative

0

1 (7.1)

Ileus

1 (2.7)

2 (14.2)

Pain

1 (2.7)

2 (14.2)

Collection

0

2 (14.2)

Presentation (days)

Diagnosis (n, %)
Clinical
USS – diagnostic
USS – inconclusive
CT – uncomplicated
CT – complicated
Management (n, %)

Representation or complication (n, %)
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Figure 2: Intraoperative grade* of acute appendicitis during the lockdown and pre-lockdown periods.

*AAST grade of appendicitis: Grade I: acutely inflamed appendix, intact, Grade II: gangrenous appendix, intact, Grade
III: above, with evidence of local contamination, Grade IV: above, with abscess or phlegmon in region of appendix,
Grade V: above with addition of generalised purulent contamination away from appendix (Appendix 1).

presented with a greater average duration
of symptoms (2.8 days), compared to 2.1
days in the pre-lockdown period, (p=0.25).
Patients in the lockdown period had a
lower average grade of appendicitis (1.84)
compared to the pre-lockdown period (2.04).
Figure 2 displays the intraoperative ﬁndings
by each grade. Despite this, a higher rate of
complications and/or representation (6/14,
42.8%) was noted during the lockdown
period compared to the period prior to
lockdown (2/37, 5.4%).

Cholecystitis

A total of 28 cases of acute cholecystitis
were included, with 17 in the pre-lockdown
period and 11 during lockdown. This
represents a 39.2% reduction in volume. Of
note, the length of stay was longer during
lockdown compared to the month prior
to lockdown (6.9 versus 4 days) (p=0.13).
The management of acute cholecystitis is
displayed in Table 3 and Figure 3.
The departmental policy and goldstandard is to perform laparoscopic

Table 3: Presentations with acute cholecystitis in the pre-lockdown and lockdown periods.

Pre-lockdown period
(n=17)

Lockdown period
(n=11)

Duration of symptoms

2.5

1.7

Length of stay

4

6.9

USS

10 (58.8)

4 (36.4)

CT – Complicated

1 (5.9)

1 (9.1)

CT – Uncomplicated

5 (29.4)

3 (27.3)

Clinical

1 (5.9)

3 (27.3)

Presentation (days)

Diagnosis (n, %)
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Figure 3: Management and complications of acute cholecystitis in the pre-lockdown and lockdown
periods.

cholecystectomy during the index
admission, if considered safe and feasible.
However, during the lockdown period only
one (9.1%) was managed this way, which
resulted in the non-operative management
of 90.1% (n=10/11) of cases. The rationale for
non-operative management in this period
was not documented in two cases, due to
patient comorbidities in three cases and
due to consideration of the pandemic and
lockdown in ﬁve cases.

64.7%, respectively) with a trend to less
severe disease in lockdown. This is reﬂected
by 20% of pre-lockdown patients having
Hinchey Ib/II disease, compared to only
12% during lockdown. Severity of disease
by Hinchey grade is shown in Figure 4. All
cases during lockdown were managed with
antibiotics alone and three of these represented with pain (Figure 5).

Diverticulitis

This study explored the effect of the
COVID-19 pandemic and national lockdown
on the frequency and severity of presentations to BOPDHB general surgical services.
Because COVID-19 is a predominantly respiratory illness, the expectation was that there
should be no signiﬁcant reduction in volume
of acute surgical presentations. When it
became apparent that this assumption was
incorrect, further assumptions followed:

A total of 33 cases of acute diverticulitis were identiﬁed; 18 of these presented
during the lockdown period and 15 during
the pre-lockdown period. Patients during
the lockdown period tended to present
earlier (average 3.8 days) compared to the
pre-lockdown month (12.2 days), p<0.05
(Table 4). The majority of cases during both
periods were uncomplicated (53.3% and

Discussion

Table 4: Management of acute diverticulitis in the pre-lockdown and lockdown periods.

Pre-lockdown period
(n=15)

Lockdown period
(n=17)

Duration of symptoms

12.2

3.8

Length of stay

3.1

2.2

CT scan

13 (86.6)

11 (64.7)

Clinical

1 (6.7)

2 (11.8)

Sigmoidoscopy

1 (6.7)

0

Presentation (days)

Diagnosis (n, %)
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Figure 4: Severity of diverticulitis by Hinchey* grade during the pre-lockdown and lockdown periods.

*Hinchey Grade- I – pericolic abscess, IIa – distant abscess amendable to percutaneous drainage, IIb – complex
abscess associated with fistula not amenable to percutaneous drainage, III – generalised purulent peritonitis, IV –
fecal peritonitis.

Length of stay in the lockdown group was
shorter, which may reﬂect an urgency to
discharge patients from healthcare facilities
sooner during the lockdown period and may
partly explain the signiﬁcant difference in
complication rates between the two groups
(5% vs 42%).

1.

That a reluctance of patients to
present to healthcare facilities due to
a population-wide fear of contracting
COVID- 19 in healthcare facilities,
would lead to a delay in presentations
of surgical diseases;

2.

This delay would lead to increased
rates of complicated disease;

3.

A subsequent increase in complication
rates would be seen; and

4.

Average length of stay would be
increased.

Appendicitis showed the most significant reduction in volume, with a 62% drop
across the two periods. As postulated above,
patients indeed presented later during the
lockdown period; 2.82 days compared to 1.77
days, but disease severity was unchanged.

Cholecystitis showed a similar, but less
signiﬁcant reduction (39%) in volume
compared to the pre-lockdown period.
Despite this decrease in volume, there
existed no statistical difference in disease
duration on presentation, yet the length of
stay was increased over lockdown (4 days vs
6.9 days). Despite the surgical department
agreeing early on that it would carry
on performing acute cholecystectomies,
only one case (9.1%) was managed in this
manner. This is compared to 52.9% of cases

Figure 5: Management and complications of diverticulitis during the pre-lockdown and lockdown periods.
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in the pre-lockdown period. For 50% (5/10)
of the lockdown cases managed non-operatively, the only documented reason in the
clinical notes for this was ‘due to COVID’. It
is possible that fewer laparoscopic cholecystectomies were performed due to the initial
RACS guidelines13 having raised concerns
about the risks of aerosolisation of virus
particles during laparoscopy.
Acute diverticulitis presentations showed
no signiﬁcant differences between the
pre-lockdown and lockdown periods in
terms of duration of symptoms, severity
of disease or length of stay. Although
the absolute number of acute diverticulitis presentations were low during both
pre-lockdown and lockdown periods (15
and 17, respectively), there was a trend
to less severe disease in the pre-lockdown
period. This is reﬂected by the fact that 20%
of pre-lockdown patients had Hinchey Ib/
II disease, compared to only 12% during
lockdown. Furthermore, three of 15
patients (20%) during the pre-lockdown
period required intervention (surgery two
and percutaneous drain one), while none
during the lockdown period required intervention. This would be in keeping with the
earlier presentations of patients during
the lockdown period and a consequent
reduction in disease severity and the need
for intervention.
Proposing explanations for our ﬁndings
has been challenging. As is evident from the
three diseases above, acute diverticulitis
was the only condition that did not show
a reduction in volume over lockdown. As
there is no known trigger for an attack of
diverticulitis, one would expect the rates to
be consistent over time, as demonstrated.
However, the other two conditions showed
signiﬁcant reductions in volume, which
cannot be explained based on patient
anxiety alone and a reluctance to present
to healthcare facilities. The primary care
services (family medicine and general
practitioners) were conducting their practices almost exclusively through virtual
platforms, so it is unlikely that a higher
proportion of these patients were being
managed in the community.
When one considers appendicitis, the
following factors may explain the reduction
in volume:

1.

it is classically triggered by occlusion
of the lumen; one cause for said
occlusion is lymphoid hyperplasia
and it is conceivable that a reduction
in the burden of viral infections in
the community may explain this
reduction. From a primary care
perspective, it was noted anecdotally
that the viral infection burden in the
community also appeared to decrease
during the lockdown period.

2.

It is possible that a cohort of patients
presented with right iliac fossa pain
during lockdown but were discharged
without undergoing investigations or
intervention.

3.

It is plausible that individuals with
right iliac fossa pain in the absence of
true appendicitis were less likely to
present during this time.

4.

And ﬁnally, it is known that appendicitis does, on occasion, resolve
spontaneously16 and as such, these
patients may also not have presented
to healthcare facilities over the
lockdown period.

Biliary colic and cholecystitis have long
been known to be associated with and triggered by fatty meals. During the lockdown
period in New Zealand, fast food restaurants were not allowed to operate, which
may have decreased individuals’ access to
fatty meals.

Conclusion
To our knowledge, this observational
study is the ﬁrst of its kind to evaluate the
effects of a global pandemic and a national
lockdown on speciﬁc general surgical
presentations. Results should be interpreted
with consideration of its limitations. Given
only two months of data from one district
health board was collected, our sample
size was limited. Our method of collection
relies on accurate computer coding from the
discharge summary and while we excluded
incorrectly coded cases, it is possible that
some eligible cases were missed. This study
does not address the period after lockdown,
where we may see the late implications of
delayed presentations and increased burden
on elective operations, especially cholecystectomies. This is an area which will

103

NZMJ 20 November 2020, Vol 133 No 1525
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

ARTICLE

results may help in preparing for future
pandemics or other national crises which
impact on healthcare facilities and require
a review of resource allocation. Further
research is needed in this regard and
we look forward to the global sharing of
knowledge gained during these unprecedented times.

be explored in future studies, both in our
region and nationally.
We have demonstrated how the COVID-19
global pandemic and national lockdown
inﬂuenced the frequency and severity of
common surgical presentations to two
regional centres in New Zealand. These

Appendix 1

American Association for the Surgery of Trauma (AAST) grade of acute
appendicitis—operative criteria11
Grade I: acutely inﬂamed appendix, intact
Grade II: gangrenous appendix, intact
Grade III: above, with evidence of local contamination
Grade IV: above, with abscess or phlegmon in region of appendix
Grade V: above with addition of generalised purulent contamination away from appendix

Appendix 2

Hinchey grade for diverticulitis12
I – pericolic abscess

IIa – distant abscess amendable to percutaneous drainage
IIb – complex abscess associated with ﬁstula not amenable to percutaneous drainage
III – generalised purulent peritonitis
IV – fecal peritonitis
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Ethnic inequities in
screening for diabetes in
pregnancy in New Zealand—
adherence to national
guidelines
Lynne Chepulis, Ryan Paul, Elizabeth Lewis-Hills, Manjula Ratnaweera,
Neve Mclean, Louise Wolmarans, Jade Tamatea
ABSTRACT
AIM: The aim of this study was to assess adherence to the 2014 Ministry of Health (MoH) screening guidelines
for diabetes in pregnancy (DiP) by Māori and non-Māori in the Waikato region.
METHODS: Clinical records were reviewed for women without known diabetes before pregnancy who
delivered in hospitals or community birth centres in the Waikato region during June–August 2017. Screening
rates for DiP were assessed using HbA1c, glucose challenge and/or glucose tolerance tests.
RESULTS: Of a total of 807 women, 94% received some form of screening for DiP; 527 (65.3%) underwent
HbA1c screening at <20 weeks and 267 (33.1%) underwent testing for gestational diabetes at 24–28 weeks’
gestation. However, only 213 (26.4%) received all screening as per the MoH guideline. HbA1c testing was the
most common screening performed (83.9% of all pregnancies), and three quarters of women had a glucose
load screen at some point during pregnancy. In all measures, screening rates were lower in Māori, with only
17.5% (46 of 263 women) receiving both HbA1c and further glucose load screening in the recommended
gestation windows (versus 31.6% (171 of 541) for non-Māori; P<0.0005).
CONCLUSIONS: Adherence to screening guidelines for DiP was poor with a marked ethnic inequity. Further
work is needed to investigate the barriers to care that drive these differences.

D

iabetes mellitus (DM) in pregnancy
(DiP) may be due to either undiagnosed or previously unrecognised
pre-gestational diabetes mellitus (type 1
or type 2 DM (T1D, T2D), or gestational
diabetes mellitus (GDM). In Aotearoa/New
Zealand the incidence of DiP continues to
rise, with at least 8–10% of pregnancies
now affected by GDM or DM.1 This rise in
DiP incidence is concerning, as it poses a
signiﬁcant threat to both maternal and fetal
health. In general, risks of hyperglycaemia
in pregnancy include miscarriage, preterm
labour, pre-eclampsia, macrosomia, neonatal hypoglycaemia and perinatal death.2
In addition, exposure to hyperglycaemia in
utero is associated with long-term risks to
the offspring.3,4

Appropriate screening for DiP is important
to promote the best clinical management
of women and their neonates. Yet, in the
past, there have been marked variations in
the practice of screening, diagnosing and
treating DiP in Aotearoa/New Zealand.5,6
In response to this, in December 2014,
the Ministry of Health (MoH) introduced
national evidence-based guidelines to
streamline DiP care.7 These guidelines
include a screening pathway (outlined
in Figure 1). Recommendations include
the use of glycated haemoglobin (HbA1c)
measurements before 20 weeks’ gestation
to detect previously undiagnosed diabetes
or impaired glucose tolerance (IGT) and a
two-step glucose load test at 24–28 weeks’
gestation to screen for GDM. However, the
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initial 50g oral glucose challenge test (GCT)
offered to women who are considered to
be at low risk of GDM has a low positive
predictive value,8 hence midwives and
obstetricians have anecdotally been
reported to offer a 75g oral glucose tolerance
test (GTT) in the ﬁrst instance, irrespective
of the presentation of additional DiP risk.
Further, in New Zealand the management of
those identiﬁed with IGT in early pregnancy
(HbA1c 41–49mmol/mol) remains debated
and therefore variable, though the guideline
recommends they are treated as high risk of
GDM with a GTT at time of GDM screening.
Inequities in healthcare delivery for
Māori, and in particular for screening
for GDM, have been well documented.5
While no disparity was seen for Māori
DiP screening in a cohort from 1994–1995
in Auckland,5 more recent studies from
before the introduction of the national MoH
guideline indicate that screening rates for
GDM have been lower in Māori women.9,10
These lower screening rates are in spite of
an increased risk, given that T2D and GDM
both disproportionately affect Māori.7,9,10
Thus, the aim of this study was to assess
adherence to the MoH guidelines for
screening for DiP in a cohort of pregnant
women from the Waikato region, and to
determine whether inequities in screening
rates between Māori and non-Māori women
remain following the introduction of these
guidelines.

Materials and
methods
A retrospective review of clinical records
was performed of all women without
a pre-pregnancy diagnosis of DM, who
delivered in hospitals or community birth
centres in the Waikato region between 1
June 2017–31 August 2017 (n=807). Previously undiagnosed diabetes was deﬁned as
an HbA1c ≥50mmol/mol performed before
20 weeks’ gestation. GDM was deﬁned
as a fasting glucose ≥5.5mmol/L and/or a
two-hour glucose ≥9.0mmol/L on a GTT. The
length of gestation at screening points were
calculated from the gestational age recorded
at delivery. When the latter was not
available (n=51; 6.3%), the gestational age
at delivery was imputed at 40 weeks. These
51 deliveries occurred at peripheral birth
centre sites and thus were very unlikely to
include deliveries of the extremes of gestations (ie, <38 or >41 weeks). For those who
received more than one GCT and/or GTT, the
gestation at the ﬁrst was considered as the
screening test.
Ethnicity was categorised as Māori or
non-Māori, based on hospital recorded
self-identiﬁed ethnicity, using prioritisation
to manage multiple ethnicities.11 Women with
no recorded ethnicity (n=3) were included in
the overall analysis, but not in comparisons
between Māori vs non-Māori women.

Figure 1: Screening pathways for Diabetes in Pregnancy in Aotearoa/New Zealand (adapted from Ministry of Health guidelines7).
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All data were analysed using SPSS version
25. Mann-Whitney U tests and Pearson’s
Chi-square tests were used for comparisons
between groups for continuous and dichotomous variables, respectively. Spearman
correlations were used to evaluate factors
contributing to screening rates. Logistic
regression was used to assess factors
inﬂuencing screening between Māori and
non-Māori. Signiﬁcance was deﬁned as a P
value <0.05.

HbA1c testing detected only one woman
(Pasiﬁka) with a level above 50mmol/mol
(0.2%) and a further eight (1.4%) with levels
consistent with IGT.

Screening for gestational diabetes
(GCT and/or GTT)

Results
The study included 807 women including
263 Māori women (median age at delivery
26.7 years) and 541 non-Māori women
(72.1% NZE, 17.6% Asian, 6.1% Pasiﬁka;
4.3% other; median age at delivery 30.2
years (P<0.001)).

Screening for unknown pregestational diabetes or IGT

screening were observed between Māori and
non-Māori, with Māori being more likely to
be screened after 20 weeks (29.6% vs 18.7%
of those screened, p<0.001; Table 1). Similarly, the median gestational age at HbA1c
was later in Māori women (9.4w vs 6.7w for
non-Māori; Table 1).

Overall, at least 80% of women completed
an HbA1c test, and this did not differ between
Māori and non-Māori (84.8% vs 83.4%; Table
1). However, there was some deviation
from the MoH guidelines. Only 65.3% of all
women (77.8% of those screened) had an
HbA1c performed before 20 weeks’ gestation
(Table 1). Further, differences in HbA1c

Three quarters of all women were
screened for GDM via a GCT or GTT, though
this was lower in Māori women (64.3% vs
81.2%; P<0.001; Table 1). The cumulative
proportions of GDM screening is shown
in Figure 2 indicating both reduced and
delayed screening for Māori women. Of
those screened for GDM, 43.8% had their
initial GCT or GTT carried out at 24–28w
gestation, though half were screened after
28 weeks. Māori women were more likely to
be screened late for GDM, with only a third
being tested at 24–28w, and 60.3% being
tested after 28w (Table 1). The median gestational age at GDM testing was 29w for Māori
and 28w for non-Māori (P<0.0005; Table 1).

Figure 2: Cumulative proportion of initial gestational diabetes screening (GCT or GTT).
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Table 1: Rates (%) of screening for diabetes mellitus in pregnancy. This includes HbA1c for detection of undiagnosed pre-gestational
diabetes mellitus, and glucose load testing for detection of gestational diabetes.

Test1

All women1
(n=807)

Māori women
(n=263)

% of
all

% of
those
screened

Non-Māori women
(n=541)

% of
all

% of
those
screened

% of
all

% of
those
screened

P
(Māori
vs nonMāori)

HbA1c measured (%)

677

83.9

-

223

84.8

-

451

83.4

-

0.606

<20w (%)

527

65.3

77.8

157

59.7

70.4

367

67.8

81.3

<0.001

≥20w (%)

150

18.6

22.2

66

25.1

29.6

84

15.5

18.7

Median gestation of HbA1c test
(IQR)2

7.3 (5.4, 12.3)

GDM testing via GCT or GTT (%)

609

75.5

-

169

64.3

-

439

81.2

-

<0.001

Initial test <24w (%)

34

4.2

5.6

10

3.8

5.9

24

4.4

5.5

<0.001

Initial test 24–28w (%)

267

33.1

43.8

57

21.7

33.7

210

38.8

47.8

Initial test >28w (%)

307

38.0

50.4

102

38.8

60.3

205

37.9

46.7

Median gestation of initial GCT/
GTT test4 (IQR)2

28.1 (26.5, 29.4)

Women screened as per MoH
guideline3

213

26.4

-

46

17.5

-

171

31.6

-

<0.001

Women who received no
screening during pregnancy

48

5.9

-

21

8.0

-

27

5.0

-

0.093

9.4 (6.2, 18.4)

6.7 (5.1, 10.0)

28.6 (26.9, 30.5)

<0.001

28.1 (26.3, 28.9)

<0.001

GCT = Glucose challenge test; GTT = Glucose tolerance test; w = weeks of gestation; MoH = Ministry of Health.
1
Includes three women on unknown ethnicity.
2
Only includes those who completed the test.
3
MoH guidelines suggest that pregnant women should be screened with HbA1c prior to 20 weeks’ gestation, and with GCT/GTT at 24–28 weeks.7

Of the 609 women who had been screened
for GDM, 125 (20.5%) had both a GCT and a
GTT, though only 88 of those GTTs were clinically indicated by an elevated GCT result.
Further, eight women who had a positive
GCT did not go on to have a GTT, and none
of these were reviewed by the Specialist
Diabetes Service.
Of the 198 women not screened for GDM
using GCT and/or GTT, 146 had had an HbA1c
test, with 56 of these occurring after 20w
gestation. Similarly of those who completed
an HbA1c after 20w (n=150), one third (n=58)
did not go on to have a GCT or GTT to screen
for GDM. This was disproportionately
higher in Māori, with 57.7% of those with
a late HbA1c not being screened via GCT/
GTT compared to 23.8% of non-Māori (P <
0.001). Of the eight women with IGT, six had
a GCT/GTT during the remainder of their
pregnancy but only one of these occurred at
between 24–28 weeks’ gestation.

GDM was diagnosed in 47 women (nine
Māori, 34 non-Māori), giving a prevalence of
7.7% in the screened population and 5.8% of
all women overall. Almost all (98%) women
diagnosed with GDM were referred to the
Specialist Diabetes Services. Of the nine
Māori women with GDM, six (66.7%) had an
elevated fasting glucose in their OGTT while
only three (33.3%) had an elevated two-hour
glucose level. In contrast, in non-Māori, the
opposite was seen with only 32.4% having
an elevated fasting glucose, and 67.6%
having an elevated two-hour glucose level in
the OGTT.

Complete screening as per Ministry
of Health guidelines

Overall, only 26.4% of women were
screened in accordance with all parts of the
MoH guidelines, including 17.5% of Māori
and 31.6% of non-Māori (P<0.001, Table 1).
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Discussion
Screening for DiP throughout Aotearoa/
New Zealand has been variable, ranging
from 51–85%.5,8,9 Of concern, our study
shows that despite implementation of
national guidelines, screening for GDM
remains suboptimal. Only a quarter of
women had screening for DiP at the recommended time points and nearly 25% did not
have GCT and/or GTT screening for GDM
at all. In addition, completed screening
rates continue to be lower in Māori women,
despite a greater risk of pre-gestational T2D
and GDM, indicating a greater importance
for screening in this population.12
In total, 47 women were diagnosed
with GDM in this cohort, giving an overall
prevalence of 5.8%. This is similar to that
reported previously in Aotearoa/New
Zealand,13 though it does not account for
any cases missed in unscreened women.
Indeed, assuming that the non-screened
population have similar GDM risk, we
estimate that a further ﬁve Māori and
eight non-Māori women with GDM were
missed because of under-screening. This is
concerning given the complications known
to associate with GDM,2–4 though this is
speculative as pregnancy outcomes were
not assessed in this cohort.
In our study, the overall rates of women
receiving any DiP screening were high,
with only 5.9% of women receiving no test
for DiP. However, completion of all components of screening at the correct times was
low. HbA1c was the more commonly used
test, though substantially lower rates of GCT
and/or GTT testing illustrate ongoing gaps
in screening for GDM in the community.
Furthermore, the ﬁnding that approximately
four out of ﬁve women with a normal
HbA1c did not have further screening for
GDM raises the possibility that a normal
HbA1c result alone may be falsely reassuring, The purpose of HbA1c testing in
early pregnancy is to identify previously
undiagnosed prenatal diabetes mellitus but
it is not an established measure of determining future GDM risk. However, there is
some conﬂicting data around the eﬃcacy of
using HbA1c later in pregnancy to support
a diagnosis of GDM. Some studies suggest
that a mid-pregnancy HbA1c of ≥40mmol/mol
may support the diagnosis of GDM,14 though

late HbA1c results have been considered to
be less reliable because of increased red cell
turnover and iron deﬁciency of pregnancy.15
The 2014 national guideline, against which
this cohort is compared, does not propose a
role for HbA1c (after 20 weeks) for the diagnosis of GDM. However, if alternate options
for screening are considered to improve
access and acceptability then a pregnancy-adjusted HbA1c may have a role, as it has
also been shown to detect up to a third of
patients with GDM when used in the third
trimester, without the need for a GTT.16
It is also concerning that half the women
with IGT detected with an HbA1c in early
pregnancy had no further screening for
GDM or management of hyperglycaemia
despite being a high-risk group. This
supports the argument that women with
IGT in pregnancy may not be appropriately
managed by the current MoH guideline.17
Further work is needed to understand the
best way to work with pregnant women
with previously undiagnosed IGT.
The MoH guidelines have led to a mixed
response in reducing ethnic disparity in
DiP screening. The addition of HbA1c, to the
antenatal booking blood tests has improved
access to screening for undiagnosed T1D or
T2D for Māori, and this has been reported
previously.10 This indicates that systemic
solutions aimed at known barriers can
improve access to testing, though in our
study, Māori women were nearly twice as
likely than non-Māori women to have their
HbA1c measured after the recommended
20 weeks, potentially due to delayed
access to early antenatal care and thus
a later gestation at booking. The almost
three-fold lower prevalence of pre-existing T2D and IGT in our study compared
with others,10 supports groups who suggest
that HbA1c may not be a cost-effective
means of prenatal diabetes screening.15,18
However, despite this improvement in
HbA1c testing inequity continues to exist
in GDM screening between Māori and
non-Māori with only one ﬁfth of Māori
women completing a GCT or GTT at 24–28w
and a further third received no screening
for GDM at all. Overall, the reasons for
reduced or delayed testing of HbA1c and/
or GDM screening for Māori women cannot
be ascertained from this study, though this
ﬁnding may be clinically important, as
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treatment of GDM in late gestation may be
less effective than earlier intervention in
preventing adverse outcomes.19 Systemic
delays and inequities in routine antenatal
care for Māori,12,20 as well as timely DiP
screening for Māori and other indigenous
women,17 are well documented. Missed
opportunities for GDM screening in Māori
women have also been previously identiﬁed.18,21 The fact that inequities continue
after the introduction of MoH guidelines
indicate that urgent and targeted interventions are required to improve screening
for DiP for Māori women. However, any
adjustment to practice or guideline needs to
consider the improved access to screening
in indigenous populations seen with early
antenatal HbA1c.21
The current screening recommendations
present different pathways dependent on
risk of GDM (ie, two-step GCT screening
followed by GTT if indicated for those at low
risk, compared to direct testing with GTT
for those at high risk). It is argued that this
pathway adds unnecessary complication or
delay,17 and our study appears to supports
this as only a quarter of women received
the ‘correct’ screening along the pathway.
Furthermore, in our study, many women
received a GTT when it was not clinically
indicated, and the eight women who should
have had a GTT based on their GCT result,
did not. This suggests that there may be
some misunderstanding of the guidelines
by lead maternity carers which need to be
evaluated further.
A review of this national guideline that
considers alternative woman-centred
pathways of screening for GDM is needed,
and alternative screening options need to
be assessed for their potential to improve
access for Māori. If alternate options for
screening are considered to improve access
and acceptability, a pregnancy-adjusted
HbA1c may have a role for some women,
as it has also been shown to detect up to a
third of patients with GDM when used in
the third trimester, without the need for a
GTT.16 Fasting blood glucose has also been
reported to be cheap and reliable with good
patient compliance.22 This may be particularly useful for screening of Māori women,
as two thirds of Māori women with GDM in
our study had an elevated fasting glucose
result, compared with non-Māori women

who were more likely to have an elevated
two-hour glucose result. Thus, this needs to
be evaluated in a signiﬁcantly larger sample
of women, as it may be an option for women
in whom completion of a GTT or GCT is not
appropriate or accessible.
This study is the ﬁrst of its kind in
Aotearoa/New Zealand to assess adherence
to screening for DiP as per the 2014 MoH
guidelines, and it is strengthened by the
fact that included the records of all women
who delivered within our region during
the time period of study. However, we
acknowledge that some women may have
completed pregnancy screening outside
of the region which would have skewed
these results. Ideally, for completeness,
in future studies laboratory data should
be sourced from other regional laboratories as well as from those in the Waikato
region. A further limitation is that the exact
gestation age at delivery was not available
in 6.3% of patients, and thus gestation at
times of screening were calculated from an
imputed gestation at delivery of 40 weeks
(though as these deliveries all occurred at
peripheral community birth centres, these
women should have been between 38–41
weeks’ gestation). However, our calculations suggest that the data from these 51
women did not signiﬁcantly alter any of
the results even when imputed at 38 or
41 weeks. Further, while we used exact
cut-off gestation dates to deﬁne screening
as per the MoH recommendations, we
recognise that some women may have
been screened just days outside of these
dates. Indeed, as Figure 2 shows, a significant number of women were screened at
28–29 weeks’ gestation. Thus, it would be
worth exploring this in future studies to
determine what proportion of women are
screened just outside of the deﬁned recommendations to determine how this impacts
on screening adherence.

Conclusion
It is clear, at least in our region, that much
work is required to increase adherence to
the MoH guidelines for DIP screening, which
likely includes targeted programmes aimed
at health professionals and services, considering the needs and care of the community.
Additionally, the screening pathway may
need to be reviewed to account for the
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ongoing ethnic disparity seen and consideration of whanau-centred screening that
is acceptable and acceptable for women.
Focused work is also required to reduce
inequities in antenatal care, improve

screening rates for GDM in Māori women
and mitigate the barriers that are limiting
screening, particularly for Māori, in order to
have a system with equitable, high-quality
access and clinical outcomes.
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The legacy of MeNZB and
possible implications for
COVID-19 vaccination
James Stewart Reid
ABSTRACT
It is now over a decade since the meningococcal B vaccine, MeNZB, was in routine use in New Zealand. From
July 2004 until June 2008 it was administered in a three-dose schedule to over a million individuals, aged six
weeks to 20 years, to provide protection against the epidemic strain of group B Meningococci. The cost of the
campaign, including the development of the vaccine was substantial, in excess of $200M, but it contributed
to a reduced incidence of meningococcal infections along with a reduction in morbidity and mortality. The
campaign led to the development of a national immunisation register (NIR), which is still in existence today.
As well as considering the legacies of the MeNZB vaccination programme, this paper examines whether
there are any lessons to be learned, specifically concerning active vaccine safety monitoring, which may be
important if, and when, a COVID-19 vaccine is developed and a national immunisation campaign instituted.

I

t is now over a decade since MeNZB was
in routine use in New Zealand. Starting in July 2004, it was administered
in a three-dose schedule to over a million
individuals, aged six weeks to 20 years, to
provide protection against the epidemic
strain of group B Meningococci. This strain,
P4.B1.4, was responsible for a substantial
epidemic of meningococcal disease which
commenced in 1990 and peaked in 2001,
with over 600 cases, a rate of 17.4/100,000
population.1 The routine administration of
MeNZB ceased in June 2008, at which time it
was only being given to infants. The decision
to cease routine administration was made
because the disease incidence had reduced
signiﬁcantly, and it was realised the duration of protection was quite brief.2 The cost
of the campaign, including the development
of the vaccine, was in excess of $200M.3 Was
the campaign, including the search for and
investigation of the tailor-made vaccine,
MeNZB, worth the effort?
One way of considering this is to examine
the legacy of MeNZB.
There are two expected legacies: a contribution to a reduction in meningococcal
B incidence and the establishment of the
National Immunisation Register. There

were two unexpected legacies: a reduction
in the incidence of gonococcal infection
in recipients of MeNZB, and the inclusion
of the MeNZB, Por A outer membrane
protein antigen as one of the components
in 4CMenB, a vaccine now licensed in New
Zealand and in routine use in the UK. It is
inevitable that there will be many similarities between a COVID-19 vaccination
campaign and the MeNZB campaign.
Therefore, the MeNZB experience has the
capacity to inform the delivery, administration and safety monitoring of a possible
COVID-19 vaccine campaign in New Zealand

Did MeNZB contribute to reduction
of disease?

In the clinical studies, three doses of
MeNZB achieved the pre-determined
correlate of protection in all age groups
except infants, for whom a four-dose
schedule was required.2 The vaccine
came into use in 2004 at a time when
the epidemic, which peaked in 2001, was
declining.2 Such epidemics often decline
in an erratic manner with increases and
decreases in annual incidence, even though
the overall trend is to decline. However,
with the introduction of MeNZB the decline
was steady and sustained.4 Holst et al
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suggested that the epidemic decline, which
commenced in 2001 would have continued
without MeNZB though at a slower rate.5
Arnold et al estimated vaccine eﬃcacy at
77% (95% CI 62–85), and they suggested
that 208 cases were avoided to the end of
2008.6 Further, applying observed case
fatality rates for the epidemic, an estimated
5.6 deaths (95% CI 2.9–10.0) were avoided.
Based on published data on sequelae of
meningococcal disease, they estimated 21
cases with serious sequelae were avoided
(approximately 10% of cases, interval
estimate 16–27 cases).6 These data suggest
that MeNZB vaccine contributed to the
decline in the epidemic. Further, since 2008
the rate of meningococcal disease, though
varying from year to year, is within the
expected background rate of 1–3/100,000
population. At present, group B causes the
bulk of the cases followed by groups W and
Y.7 Although the epidemic strain continues
to circulate, there has been no signiﬁcant
increase in disease caused by it.7 So perhaps
the ﬁrst legacy of MeNZB is a contribution
to the sustained reduction in disease caused
by the target strain. However, this was at
considerable cost,3 and some authors have
suggested its introduction should have
occurred earlier.2

National Immunisation Register

The second legacy, and perhaps the
most important, is the establishment of
the National Immunisation Register (NIR).
The vaccine licence application was made
with a small safety data set, with information on only 3,300 doses being available.1
Accordingly, to enable the vaccine licence
application to Medsafe to succeed, careful
post-licensure safety monitoring was
essential. Several methods of monitoring
were planned and implemented, including
hospital-based monitoring for “pre-selected
events”, “other serious and/or unusual
events,” and “all events that occurred within
seven days of vaccination”.8 All deaths
within three months of receipt of MeNZB
were monitored. In addition to the routine
passive safety monitoring by the Centre for
Adverse Reaction Monitoring (CARM), there
was an enhanced monitoring system, the
Intensive Vaccine Monitoring Programme,
which reviewed all medical records for a
period of six weeks following vaccination
from a selected group of general practices.9 All these systems required timely

and accurate data of vaccine receipt, and
to enable this, it was essential to establish a
national immunisation register (the NIR).10
Using this electronic system, vaccine receipt
was recorded and available to be sought
within 24 hours. One of the key features was
that the NIR uses the National Health Index
number (NHI), which is used for an individual’s contact with the health system and is
allocated shortly after birth. Considerable
effort is taken to ensure that the NHI data
are accurate and that duplicate numbers are
minimised.11 The NHI is used for all contacts
with the health system. Without the NIR and
the NHI the comprehensive safety monitoring would not have been possible, and
the vaccine could not have been licensed. All
data was assessed by an Independent Safety
Monitoring Board who concluded “that the
combined results of the monitoring undertaken during the period of the programme
provide conﬁdence regarding the safety of
the vaccine”.8
The NIR remains in use today and
provides regular reports. In conjunction
with the NHI it enables the accurate
monitoring of vaccine coverage and the
identiﬁcation of those who have not
received a vaccine dose so that the individual can be followed up and offered
vaccination. The NIR is clearly an important
legacy of the MeNZB campaign. However, it
is now 16 years old and has been recently
described as “old, slow and struggling”.12 Its
software will require a substantial upgrade
to enable its use in monitoring the delivery
of a future vaccine. Such an upgrade is
essential for the delivery of a vaccine against
COVID-19, which is likely to be offered to the
whole population of New Zealand.
These two parts of the legacy were anticipated but there were also some unexpected
beneﬁts.

Reduction in gonococcal infections

Neisseria gonorrhoea is a very similar
organism to Neisseria meningitidis and
so it is perhaps not surprising that there
might be some cross protection from a
vaccine which protects against Neisseria
meningitidis. Candidate vaccines against
gonorrhoea have not proved successful
in clinical trials.13 However, it has been
observed that in the immediate period
after the use of the outer membrane vesicle
vaccines against group B meningococci in
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Cuba, Norway and New Zealand there has
been a transient reduction in gonococcal
infections.14 This has recently been studied
by Petousis-Harris et al in a retrospective
case control study in New Zealand.14 They
compared the likelihood of being diagnosed
with gonococcal disease by sexual health
clinics in those who had received MeNZB
compared to those who had not received the
vaccine. For primary analysis, cases were
those with laboratory conﬁrmed gonococcal
infection only and controls were those with
laboratory conﬁrmed chlamydia infection
only.14 There were 10 times as many controls
as cases for analysis.11 Vaccination status was
determined from the National Immunisation
Register and it was found that those vaccinated were less likely to suffer gonococcal
infection with an adjusted overall estimate
of protection of 31% (95% CI 21–39). There
was a non-signiﬁcant decline in effectiveness
when the period 2004–2009 was compared
with 2010–2014; MeNZB was used from 2004
until 2008. The authors speculated that the
licensed vaccine Bexsero, which contains
the same PorA, outer membrane protein, as
MeNZB, may also provide some protection
against gonococcal infection, though this
clearly would require study.14 Any protection
would probably not persist to young
adulthood in those who had received the
vaccine in infancy. It was also suggested that
a vaccine with this level of protection against
gonococcal infection could have a signiﬁcant
impact on its incidence if the protection
afforded was reasonably sustained.12 A
reduction in hospitalisation for gonorrhoea
has also been observed following the administration of MeNZB. The estimate of vaccine
effectiveness against hospitalisation is 24%
(95% CI 1–42).15

4CMenB—Bexsero

This vaccine, now licensed in New
Zealand, contains four antigens; three of its
antigens are recombinant proteins—factor
H-binding protein [FHbp], neisserial heparin-binding antigen [NHBA] and neisseria
adhesin A [NadA]. The fourth antigen is
the New Zealand PorA [P1.4].16 The vaccine
has been offered to infants in a three-dose
schedule (8 and 16 weeks and 12 months) in
the UK since 2015. A review of the experience with this vaccine over three years
has recently been published.17 The coverage

with the vaccine has been high, with 87.9%
receiving all three doses by age two years.
The estimate of eﬃcacy was derived by
comparing the incidence during three years
of vaccine use, with the expected incidence
estimates based on the previous four years
prior to vaccine use and disease trends in
unvaccinated children under age ﬁve, who
were not eligible to receive the vaccine.
When the vaccine was ﬁrst introduced,
there was a limited catch up: opportunistic
catch-up vaccination was offered to those
aged 12 and 16 weeks at their routine vaccination visits. This meant that many children
under age ﬁve would not have been vaccine
eligible. The estimate of vaccine eﬃcacy
against all Group B meningococcal disease
was 59.1% (95% CI 31.1–87.2) and protection
was sustained for two years.17 However, the
vaccine is not expected to protect against all
strains of group B meningococci. The Meningococcal Antigen Typing System (MATS)
was developed to predict strain coverage
of 4CmenB and this system estimated 73%
strain coverage in England and Wales,
prior to introduction of the vaccine.18,19
When cases where protection was not
expected, using MATS, were excluded, the
estimated effectiveness of three doses of the
vaccine against susceptible group B strains
increased to 71.2%. Accordingly, the fourth
MeNZB legacy is a contribution to a licensed
meningococcal vaccine against group B
meningococcal disease, which is eﬃcacious
and in routine use in one country at least.

Potential implications for a
COVID-19 vaccination programme

On the assumption that a vaccine
against COVID-19 is developed and found
to be effective and safe in clinical trials, it
presumably will be widely offered in New
Zealand. Healthcare, border and other
essential workers are likely to have priority,
followed by high-risk groups, including those
with co-morbidities and those aged over 60
or 65 years. If the immune response in the
older age group is poor in comparison to
younger age groups, it may be necessary to
have widespread vaccination of children and
younger adults to reduce the likelihood of
exposure to infection to those in the older age
group. It has been noted, however, that there
may be reluctance to receive the vaccine in a
signiﬁcant minority of the population.20
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When such a vaccine is introduced to New
Zealand, and offered to a large proportion of
the population, the introduction will have to
be very carefully managed. This will require
clear communication with information about
the eﬃcacy and safety of the vaccine to be
used and, in particular, the safety monitoring
which will be occurring internationally.
There may be several different vaccines used
worldwide and it is possible that the safety
data on the vaccine to be administered in
New Zealand may be limited at the time of
introduction. Alternatively, there may be a
paucity of safety data on a target age group,
for example, those aged >65 years. With
the vaccine being offered to a substantial
proportion of the New Zealand population,
coincidental adverse events following vaccination will occur. Some of these events will
be serious. Even if there is a substantial
safety data base on the vaccine to be used in
New Zealand and continued international
monitoring, there is the possibility that a
cluster of serious adverse events following
immunisation (AEFI) could occur in New
Zealand and receive widespread publicity.
Would the passive monitoring system in
current use have the capacity to assess such
a cluster and, if appropriate, reassure the
public? Further, would the acceptance of
the vaccine in this country be improved by
having effective active monitoring in place to
supplement the passive monitoring system? I
suggest that active monitoring of a COVID-19
vaccine, even if only for the purpose of public
conﬁdence, merits serious consideration.
If active adverse event monitoring is
introduced, then a further, and possibly

ﬁnal, legacy of MeNZB may be a model of
how such vaccine safety monitoring could
be conducted in this country. The most
effective system of assessing serious adverse
events in a timely manner is probably
hospital-based monitoring using the NHI
number and upgraded NIR to track events of
suﬃcient severity to merit hospital attendance/admission following vaccination.8 An
effective NIR will be required to determine
vaccination status, including timing, of
individuals suffering such events. This
means that delivery of each and every dose
of the vaccine would have to be recorded
on an upgraded National Immunisation
Register. Using the NHI, hospital attendance
could be matched to vaccination records
to assess speciﬁed events following vaccination within a pre-speciﬁed timeframe.
In addition, it may be appropriate to re-establish the Intensive Vaccine Monitoring
Programme using GP records following
vaccination.9 In my opinion, planning for
the monitoring of COVID-19 vaccine safety
should begin soon. The critical requirement
is that the NIR must be capable of accurately and comprehensively recording the
receipt of a COVID-19 vaccine to the entire
New Zealand population. In addition to
the current passive monitoring system,
I recommend that an active monitoring
system, speciﬁc for COVID-19 vaccination, be
designed and implemented in New Zealand.
However, it is important to remember
that planning for the safety monitoring of
MeNZB took approximately three years.
Even with the guidance that the MeNZB
safety monitoring experience could provide,
urgent consideration is required.
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More than merely potassium:
an uncommon cause for sine
waves in renal failure
Allan Plant, Daniel Gold, Jarryd Walker

A

68-year-old man with a background
of end-stage kidney disease on haemodialysis due to diabetic nephropathy presented to hospital with increasing fatigue, deteriorating mobility and subjective
generalised weakness. He had a diagnosis
of Wolff-Parkinson White and had continued on ﬂecainide-controlled release 200mg
daily long-term for related atrial ﬁbrillation, commenced when his renal function
was normal. He had been receiving renal
replacement therapy with haemodialysis for
two years and had a degree of residual renal
function, usually passing small volumes of
urine multiple times daily. Flecainide levels
had not been taken over this time, although
an empiric dose reduction to 100mg daily
was recommended at the time of commencing haemodialysis; community prescribing
records show that this never occurred.

Due to his symptoms the patient was
unable to attend his usual haemodialysis at
a satellite unit on the morning of presentation, and he subsequently disclosed that his
residual urine output had ceased three days
prior. At the time of initial review, the patient
was in an irregular bradycardia at 40bpm,
and hypertensive at 183/66mmHg with a
raised jugular venous pressure. Cardiovascular exam was otherwise unremarkable
and the chest was clear to auscultation.
Neurological examination was normal.
An ECG on arrival (Figure 1) demonstrated
an irregular broad complex bradyarrhythmia with a single P wave. Initial
blood tests revealed a mild hyperkalemia
of 5.3mmol/L similar to usual pre-dialysis
levels, sodium of 131mmol/L, and normal
calcium, magnesium and phosphate. Plasma
pH was normal and ﬂecainide drug levels

Figure 1: Presenting ECG demonstrating broad-complex bradycardia with QRS prolongation and dominant terminal R wave in aVR (marked by arrow).
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Figure 2: Overnight telemetry monitoring demonstrating a sine wave pattern.

were initially unavailable. The patient was
initially monitored overnight on telemetry
and his ﬂecainide withheld; this revealed
a deterioration in rhythm with periods
of a sine-wave pattern (Figure 2). By the
following morning, his ECG demonstrated
ongoing broad-complex bradyarrhythmia
with marked QRS prolongation (Figure
3, left), and given a repeat potassium
level of 5.8mmol/L, empiric treatment for
ﬂecainide toxicity with intravenous sodium
bicarbonate was initiated. This resulted
in near-immediate narrowing of the QRS
(Figure 3, right). The patient was thereafter transferred to a tertiary centre for
inpatient haemodialysis while continuing
an intravenous bicarbonate infusion. A
ﬂecainide level taken on arrival returned
at 4,280nmol/L, over twice the upper limit
of the therapeutic range (2,100nmol/L). He
was subsequently treated with pacemaker
insertion to treat intermittent complete
heart block, cessation of ﬂecainide, and ultimately made a full recovery.

ventricular tachycardia in patients with
structurally normal hearts and no history
of ischaemic heart disease due to its association with increased mortality outside
of these settings.1,2 Flecainide is primarily
renally excreted with a highly variable
elimination half-life that averages 20 hours,
although this can extend beyond 50 hours
in the setting of end-stage kidney disease.1,3
Less than 1% of the drug is removed by
haemodialysis.1 Avoidance of the drug
is recommended in signiﬁcant renal
impairment unless beneﬁt is thought to
outweigh risk and careful drug monitoring
is undertaken.1

This case demonstrates a prototypical
case of ﬂecainide toxicity, including the
classical ECG ﬁndings. It demonstrates a
number of important points regarding the
use of this drug.

This case demonstrates the classical
ECG ﬁndings of ﬂecainide toxicity, and by
extension sodium channel blockade. There
is marked prolongation of the QRS with
subsequent degeneration of rhythm into a
sine-wave pattern, and a dominant terminal
R wave in aVR. Prompt recognition of these
features facilitates emergent management of
which intravenous sodium bicarbonate is the
mainstay, with the use of intravenous lipid
emulsion, pacing and ECMO also described.4–6
The rapid narrowing of QRS duration that
follows intravenous sodium bicarbonate
therapy, thought mediated by the combination of alkalinisation and sodium ion load,
is also demonstrated in this case.7

Flecainide is a Vaughan-Williams
Class 1c anti-arrhythmic that slows
cardiac conduction through sodium
channel blockade.1 It is licenced for use
in the treatment of paroxysmal tachyarrhythmia including atrial ﬁbrillation and
ﬂutter, supraventricular tachycardia, and

Ultimately the vast majority of patients
who present with ﬂecainide toxicity will
survive; acute intoxication has been documented historically to have a mortality rate
of 10%.8 Whether this rate accurately extrapolates to the setting of chronic cumulative
exposure seen in our case remains unknown.

Discussion
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Figure 3: Twelve lead ECG immediately before (above) and after (below) the administration of intravenous sodium bicarbonate, demonstrating narrowing of the QRS complex with this treatment.
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Functional stroke-like
presentations in the time of
COVID-19
Karim M Mahawish, Imogen Watson

I

n March 2020, the World Health Organization declared coronavirus disease
2019 (COVID-19) a pandemic.1 As of 26
September 2020, there were over 32 million
conﬁrmed cases worldwide including almost
one million deaths.2 Over the same time
period in New Zealand, there were 1,473
conﬁrmed cases and 25 deaths.3
In addition to respiratory symptoms,
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) may manifest with
neurological symptoms. These include
ischaemic and haemorrhagic stroke, encephalitis and Guillian-Barré syndrome.4 Further,
recent international studies describe
the emergence of adverse psychological
affects for some patients with COVID-19
5
and worsening mental health for those
with pre-existing functional neurological
disorders (FND).6 The socioeconomic consequences of the lockdown include increasing
levels of social isolation, domestic abuse and
job losses across many economic sectors.7,8
Though New Zealand has been relatively spared from the pandemic, locally
we have noticed a spike in the numbers
of patients presenting with functional
stroke-like symptoms. These are one manifestation of FND, conditions characterised
by the presence of neurological symptoms
that cannot be explained by typical neurological diseases or other medical conditions.
Anecdotal reports across other district
health boards suggest similar observations
of an increase in functional stroke-like
presentations.
FND are common in neurology and
associated with signiﬁcant morbidity and
healthcare costs.9 Patients often present
acutely, most commonly with psychogenic non-epileptic seizures or weakness
resembling a stroke. The diagnosis of FND
is challenging; clinical features include a

history atypical for organic pathology and
physical examination may demonstrate
give-way weakness, a Hoover’s sign and
inconsistent neurological examination
ﬁndings, particularly when compared
with what the patient can perform when
distracted. Neuroimaging is often helpful
to assist with diagnosis, particularly using
the more sensitive MRI diffusion weighted
sequences. The cause of FND is unknown
but may be associated with psychological
stresses.9 A recent review can provide the
reader with further information.10
MidCentral District Health Board serves
a population of 172,930 patients with
approximately 330 stroke admissions per
annum. Between 1 January to 31 August
2020, we had 24 admissions with stroke-like
symptoms in 22 patients who had a ﬁnal
diagnosis of FND. This is in contrast to ﬁve
admissions with FND over the same period
in 2019. The most common presenting
symptom was unilateral weakness (96%).
All patients underwent brain imaging with
CT or MRI, which excluded acute pathology.
Baseline characteristics are detailed in Table
1. Figure 1 illustrates the admission dates
and patient volumes during the various
stages of COVID-19 lockdown.
Nine of the patients admitted with FND
acknowledged recent psychological stressors
which may have contributed to their
symptoms. While FND is typically associated
with younger age of onset, in our population
one-third were 70 years of age or older. This
may reﬂect the increasing social isolation
experienced in this age group during
lockdown. The two patients who received
thrombolysis did not experience any adverse
effects of treatment. Finally, the spike which
occurred on easing COVID-19 restrictions is
likely a combination of the factors described
earlier as well as a reduced fear of healthcare-acquired infections.
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Table 1:

Variable

Mean (SD)

Age (years)

60.6 (±15)

n/22 (%)

Male sex

6 (27)

Ethnicity
Māori

4 (18)

NZ European

13 (59)

Asian

3 (14)

European

2 (9)

Vascular risk factors

14 (64)

Previous stroke/TIA

7 (32)

Previous psychiatric history

8 (36)

MRI brain performed

15 (68)

Received thrombolysis

2 (9)

Length of stay (days)

1.96 (±1.2)

Discharge destination
Home

21 (96)

Rehabilitation unit

1 (5)

Figure 1: Functional stroke-like presentations during lockdown.
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We ﬁnd that an early explanation of
the diagnosis, using the term ‘functional
weakness’, demonstrating inconsistencies in
examination (eg, Hoover’s sign) to reinforce
the ‘functional’ nature of the condition, validating the illness and explaining the overall
good prognosis, is well received by patients.
All patients receive multi-disciplinary input
by physiotherapists, occupational therapists and social workers. Unfortunately,
access to psychology services are limited
in our region, however we offer advice on
how to seek help. On discharge, patients
are provided with FND literature about
support organisations, self-management
to aid recovery and advised to see their
primary care practitioner for follow-up. This

approach is associated with a relatively low
length of hospital stay (two days) and low
rates of re-admission.
In addition to the economic hardship, the
COVID-19 pandemic appears to be having an
adverse impact on societal health and wellbeing. The volume of patients and healthcare
resource implications of FND pose a
signiﬁcant public health issue, and may
exacerbate once the full economic impact of
COVID-19 is realised. The solution may lie in
preventative and remedial action: a focus
on societal wellbeing and mental health
in the community, educating healthcare
professionals on the condition and providing
adequate mental health and rehabilitation
support in the early recovery period.
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A comparison of SARS-CoV-2
antibody assays evaluated in
Auckland, New Zealand
Shivani Fox-Lewis, Alana Whitcombe, Reuben McGregor, Lauren Carlton,
Yulia Hwang, Paul Austin, Lisa Aspin, Bryan Raill, Rachel Webb, Susan Taylor,
Susan Morpeth, Sally Roberts, Nicole J Moreland, Gary McAuliffe

T

he gold standard for the detection of
SARS-CoV-2 is real-time reverse transcription polymerase chain reaction
(RT-PCR). However, this method is subject to
the quality of collection and changes in viral
dynamics over time.1

Serological assays can diagnose SARSCoV-2 infections where exposure was
several weeks earlier and missed by RT-PCR
alone.2 A serological response is generally
reliably detected two weeks after symptom
onset.3,4 Serology could be utilised in contact
tracing and testing high-risk groups, eg,
border workers, but must not be used to
infer immunity against reinfection as lasting
protective immunity is yet to be clearly
demonstrated.2,5,6
Post market studies of several commercial
assays show variable sensitivity between
reports, suggesting heterogeneity in studied
populations.4 In low prevalence settings, like
New Zealand (1,607 RT-PCR conﬁrmed cases,
attack rate 0.03%), ensuring high speciﬁcity is
more consequential than high sensitivity.5,7,8
Therefore, we present a comparison of
nine SARS-CoV-2 serological assays evaluated in the Auckland region, to determine
assay performance in the relevant epidemiological context.
Assays evaluated were the Abbott
Architect (Abbott Diagnostics, US), Roche
Elecsys (Roche Diagnostics, Switzerland),
Euroimmun (Euroimmun Medizinische
Labordiagnostika AG, Germany), EDI
(Epitope Diagnostics, Inc, US), in-house
(University of Auckland) two-step enzymelinked immunoassay (ELISA) that includes
a screen on the receptor binding domain
followed by serial dilution on the Spike

protein, and a surrogate viral neutralisation
assay (cPASS GenScript, Singapore). The
methodology of the latter two is described
in detail in McGregor et al.9 The RT-PCR
and serological assays were validated at
each participating laboratory according to
standard practice and following manufacturer’s instructions. The four laboratories
were LabPLUS (Auckland City Hospital),
the Faculty of Medical and Health Sciences
(University of Auckland), Labtests Auckland
and Middlemore Hospital laboratory.
Three categories of samples were used:
pre-pandemic, pandemic-RT-PCR-negative
and pandemic-RT-PCR-positive, described in
McGregor et al.9 Pre-pandemic sera tested
on the Abbott, in-house ELISA, cPASS and
Euroimmun S1 protein assays were from
healthy volunteers and patients with respiratory infections and/or symptoms (n=113).
Pre-pandemic sera tested on the Euroimmun
N protein, EDI IgG and Roche assays were
archived blood bank sera (n=40).
Pandemic samples from patients at
Auckland City Hospital and Middlemore
Hospital, March to May 2020, were tested on
all platforms (n=103), with the exception of
the Euroimmun N protein and EDI assays
on which only Auckland City Hospital
samples were tested (n=90). Due to volume
constraints, all pandemic samples were not
tested on the Abbott assay.
Pre-pandemic sera are by deﬁnition true
negatives. Pandemic sera were categorised
as positive if the corresponding RT-PCR
result was positive, or if RT-PCR negative and
more than two serological assays resulted
positive for that sample. This applied to one
sample from a returning traveller.

127

NZMJ 20 November 2020, Vol 133 No 1525
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

RESEARCH LETTER

Table 1: A summary of the methodology, the number of sera that tested positive and negative in each category, and the calculated sensitivity and speciﬁcity of each serological assay for SARS-CoV-2 evaluated in this study.
Platform

Abbott
Architect

Roche Elecsys

In house
(University
of
Auckland)

cPASS
GenScript

Euroimmun

Target

N

N

RBD/S

RBD

S1

S1

N

Not
disclosed

N

Method

IgG chemiluminescent
microparticle
assay

IgM+IgG
electrochemiluminescent
immunoassay

IgG twostep ELISA

Surrogate
viral neutralisation

IgA ELISA

IgG ELISA

IgG ELISA

IgM ELISA

IgG ELISA

EDI

Prepandemic
n=153

Total tested
Negative
Positive

112
112
0

40
40
0

153
153
0

114
114
0

113
94
19

113
109
4

40
39
1

n/a
n/a
n/a

40
38
2

Pandemic
RT-PCR
negative
n=81

Total tested
Negative
Positive

60
60
0

81
80
1

81
81
0

81
81
0

81
72
9

81
79
2

80
74
6

80
79
1

80
78
2

Pandemic
RT-PCR
positive
n=22

Total tested
Negative
Positive

18
4
14

22
3
19

22
2
20

22
2
20

22
3
19

22
4
18

10
0
10

10
6
4

10
1
9

Sensitivity

77.80%

86.40%

90.90%

90.90%

86.40%

81.80%

100.00%

40.00%

90%

(95% CI)

(52.4–93.6)

(65.1–97.1)

(70.8–98.9)

(70.8–98.9)

(65.1–97.1)

(59.7–94.8)

(69.2–100.0)

(12.2–73.8)

(55.5–99.8)

Specificity
(95% CI)

100.00&
(97.9–100.0)

99.20%
(95.5–100.0)

100.00%
(98.4–100.0)

100.00%
(98.1–100.0)

85.60%
(79.8–90.2)

96.90%
(93.4–98.9)

94.20%
(88.4–97.6)

98.80%
(93.2–100.0)

96.70%
(91.7–99.1)

Total tested
Negative
Positive

15
2
13

19
2
17

19
0
19

19
0
19

19
1
18

19
2
17

n/a
n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a

Sensitivity
(95% CI)

86.70%
(59.5–98.3)

89.50%
(66.9–98.7)

100.00%
(82.4–100.0)

100.00%
(82.4–100.0)

94.70%
(74.0–99.9)

89.50%
(66.9–98.7)

n/a

n/a

n/a

Exclude
pandemic
samples <7
days from
symptom
onset (n=3,
all RT-PCR
positive)
n=19

Pandemic RT-PCR positive samples include 21 RT-PCR positive samples and one RT-PCR-negative sample included in this group because >2 serological
assays returned positive results—see methods for details; N is the nucleocapsid protein of SARS-CoV-2; S is the Spike protein of SARS-CoV-2; S1 is the
S1 subunit of the Spike protein; RBD is the receptor binding domain of the Spike protein; IgG is immunoglobulin G; IgA is immunoglobulin A; IgM is
immunoglobulin M; CI is confidence interval; n is the total number of samples within that category.

Equivocal serology results were categorised as positive. The assays with equivocal
ranges are Euroimmun (0.8 to <1.1) and EDI
(10% of the cut-off).
This evaluation demonstrates that the IgG,
total antibody (IgG plus IgM) and surrogate
viral neutralisation assays are broadly
comparable with sensitivities between
77.8–100% and speciﬁcities of 94.2–100%.
In contrast, the IgA and IgM assays demonstrated poor speciﬁcity and sensitivity,
respectively.
Three RT-PCR-positive samples tested on
the Abbott, Roche, in-house ELISA, cPASS
and Euroimmun S1 protein assays were
collected within seven days of symptom

onset. With these samples excluded,
the sensitivity of those assays increased
(86.7–100%). This reﬂects the time to seroconversion (seven days would include IgM
seroconversion), and concurs with prior
reports.3,10
With samples within seven days of
symptom onset excluded, the in-house
ELISA and cPASS assays demonstrate 100%
sensitivity and speciﬁcity, meeting the UK
acceptability criteria (>98% sensitivity
and speciﬁcity) for serological assays.11 A
detailed comparison of these two assays
was recently published.9 Despite excellent
technical performance, utility in diagnostic
laboratories may be limited by workﬂow
and throughput considerations.
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The Abbott and Roche assays (targeting N
protein antigens) demonstrated moderate
sensitivity (86.7 and 89.5% respectively)
with samples within seven days of symptom
onset excluded, and high speciﬁcity
(100% and 99.2% respectively). They are
deployable on high-throughput analysers;
however, this utility must be balanced
against their imperfect sensitivity.
The immunokinetics of the response to N
and S proteins are reported to differ, with
more persistent responses seen with the
latter,12 which may contribute to the differences in assay sensitivity observed.
New Zealand has a low prevalence of
SARS-CoV-2: an effective serological assay
for widespread use would need to have
high speciﬁcity, to minimise the risk of false
positive results.5 Most assays in this study
were highly speciﬁc, though combining
assays with different targets in a two-stage
protocol (all positives re-tested using an
assay targeting a different antigen) would
further increase speciﬁcity. We recommend
this approach for New Zealand currently.
The compromise for highly speciﬁc assays
is lower sensitivity, as found for most assays
in a recent Cochrane review.3 Therefore, in
select circumstances (eg, clear high risk of
exposure >14 days previously), it may be
prudent to test samples that are initially

seronegative on a second platform, in case
the shortfall in sensitivity results in a falsely
negative result.
This study was limited by the small
sample size, particularly with only 22
positive samples included, hence the wide
conﬁdence intervals on the sensitivity and
speciﬁcity calculations. Nonetheless, given
current diﬃculties in sourcing positive and
negative samples, this evaluation provides
valuable initial data for other New Zealand
laboratories when considering which assays
to validate for their own use and a basis for
future studies. Unfortunately we were not
able to test exactly the same panel of sera on
all assays; this represented the operational
constraints laboratories were under during
the ﬁrst stages of the pandemic.
In summary, this study presents a local
evaluation of nine serological assays, with
results speciﬁc to the epidemiological
context of New Zealand. The IgG, the total
antibody and surrogate viral neutralisation
assays demonstrated high speciﬁcity and
reasonable sensitivity. The application of
these assays needs to incorporate local laboratory workﬂow and logistics, with respect
to anticipated testing volume. These data
support deployment of serological assays
in New Zealand for testing high-risk groups
to assist contact tracing and public health
investigations.
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Clinician-scientist training
in New Zealand: historical
notes and current trends
Yassar Alamri, Lutz Beckert
ABSTRACT
Clinician-scientist training most commonly refers to the concomitant undertaking of dual (medical and
PhD) degrees by a medical student. While such training is relatively well-established in the US, Canada
and many countries in Europe including the UK, uptake in Australasia has been slower and less successful.
This brief piece explores this aspect, with some focus on the history of the intercalated programmes in
New Zealand.

C

linician-scientist training refers to the
concomitant undertaking of medical
and PhD degrees by a medical student.
While such training is well-established in
the US, Canada and many European countries, uptake in Australasia has been less
successful.
The reasons underpinning the low uptake
are unclear. Some insights are gleaned
from the relevant literature. For example,
Funston et al surveyed medical students
from several countries about their perceptions of research-oriented careers.1 New
Zealand medical students were among the
least likely to believe that they had been
provided suﬃcient information about career
options involving research.1

Historical notes

One of the longest running such
programmes in Australasia is the intercalated MBChB/PhD programme at the
University of Otago. Introduction of the
combined programme was suggested by the
then-Dean of the Faculty of Medicine, Prof
John Campbell, in 1996. He had “borrowed”
the idea of the combined degree from that
at the University of Cambridge. A working
party, headed by Prof Linda Holloway, was
convened, and after discussions with several

medical schools in the UK, a decision was
made to implement a similar programme at
Otago. The group formulated an acceptable
pathway—this involved an “upgrade”
system in which already-intercalating
BMedSc(Hons) students would be offered
to upgrade their degree to a PhD (personal
communication, Ms Jacqui Bradshaw,
University of Otago). The ﬁrst student to
upgrade to PhD at Otago was in 2001.
The University of Auckland (New
Zealand’s only other medical school) does
not formally offer such a programme.2
Medical students have previously separately
arranged a PhD project, but the pathway
appears cumbersome; only three students
managed to complete both degrees in the
past decade or so (personal communication,
Prof Warwick Bagg, University of Auckland).

Current trends
Otago’s MBChB/PhD programme

Since its inception, a total of 25 students
matriculated in the combined MBChB/PhD
programme (as of 2018; see Table 1). The
career outcomes of this group have been
described elsewhere.4 Of note, students who
preferred psychiatry and medical specialties
were found to be more likely to have undertaken the combined degree.3
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Table 1: A summary of career outcomes of Otago’s MBChB/PhD current and past students.

Year of
entry

Student
number

Current position

Year of
entry

Student
number

Current position

2001

1

Vascular surgeon

2011

14

Medical registrar

2002

2

Geriatrician/senior lecturer

2011

15

Medical registrar

2003

3

Research associate professor

2011

16

Psychiatry registrar

2004

4

Post-doctoral fellow

2012

17

House officer

2005

5

Urology fellow

2015

18

Current student

2005

6

General practitioner

2016

19

Current student

2006

7

Ophthalmology registrar

2017

20

Current student

2006

8

Psychiatry registrar

2017

21

Current student

2008

9

Unknown

2017

22

Current student

2008

10

Radiology registrar

2017

23

Current student

2009

11

Neurology registrar

2018

24

Current student

2009

12

Post-doctoral fellow

2018

25

Current student

2010

13

Plastic surgery registrar

Two students withdrew from the intercalated MBChB/PhD programme as of 2018.

Māori student enrolment in
intercalated degrees

Conclusions

Over a 20-year period, a total of 180
students intercalated a BMedSc(Hons) or
PhD at the University of Otago, of whom
six (3.3%) identiﬁed as Māori. All Māori
students successfully completed an intercalated BMedSc(Hons), but none had enrolled
in an intercalated MBChB/PhD as of 2018.
While we are dealing with small numbers,
it may warrant further exploration as to
whether the universities are providing suﬃcient research support and opportunities for
Māori students.

On average, just over one student per year
make use of the opportunity to complete
an intercalated MBChB/PhD programme at
the University of Otago, and even less so
at the University of Auckland. The reasons
for this are unclear, and may reﬂect lack of
awareness, underappreciation of academic
degrees among medical students, and/or
scarcity of appealing research opportunities.
Further investigations into the low uptake
of the intercalated MBChB/PhD programme
among all New Zealand medical students,
and especially Māori students, should be
considered.
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Dr Antony Trevor Morris
8 July 1943–12 September 2020

MB ChB, DO, FRCS

D

r Tony Morris died unexpectedly on
September 12. He had had health
issues for some time but his sudden
death was unexpected and was a great shock
to his family, friends, and in particular the
two other founding directors of Eye Institute, Drs Peter Ring and Bruce Hadden.
Tony and his identical twin John, an
orthopaedic surgeon living in Queensland,
were born in Auckland and educated at St
Kentigern College where they excelled scholastically. Both went on to the University
of Otago Medical School and graduated in
1966. After two years as a house surgeon,
Tony trained in ophthalmic surgery at Moorﬁelds Eye Hospital in London.
Tony returned to Auckland where he
initially joined Drs Harold Coop and Lindo
Ferguson. In the 1980s he built his own
dedicated ophthalmic suite and at around
that time he became interested in refractive
corneal surgery—an extension of his
interest in contact lenses. Peter had similar
intentions and they both did their ﬁrst
radial keratotomy procedures in the same
week in 1986.

In 1990 Tony, Peter and Bruce together
decided that it was time to embark on
phaco-emulsiﬁcation of cataracts, which by
then was becoming the preferred technique
in the US. Together we persuaded the Mercy
Hospital, where we all operated, to purchase
the equipment. That was our ﬁrst learning
curve together.
Excimer laser refractive surgery, initially
photo-refractive keratectomy (PRK), was
developing overseas so Tony and Peter went
to a meeting in San Diego in 1992 to view
the machine and technique. They were
persuaded and ordered a Summit laser on
the spot. Returning home, they invited Bruce
to join as this was unchartered waters in the
ophthalmic community, generating much
opprobrium. We featured on the radio and
in the press where someone forecast many
patients going blind in the future.
Tony’s inspiration was for the three of
us to join practices, and to build a dedicated ophthalmic day-stay surgical centre.
The building was opened by the Governor-General Dame Cath Tizard on 24
February 1995. Initially we employed 19
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staff, and at the time it seemed a huge
undertaking for just three of us. Tony’s
business skills and vision for the future
surpassed ours, but as a trio we all
contributed different aspects that gelled into
a partnership that worked harmoniously for
the next 20 years. By then the partnership
had expanded to seven ophthalmologists
and space was a premium, so Eye Institute
built a larger facility. Tony then felt it was
time to retire to make room for further
young ophthalmologists.
Tony’s interests outside ophthalmology
were wide-ranging. He owned and raced
several yachts including “Diamond Knife”,
and a big game-ﬁshing launch “Outer
Limits”. He owned a boat building business,
and he enjoyed scuba diving. Following
his marine interests, golﬁng became a
passion. He enjoyed playing with Margaret
and they bought a place at Millbrook, near
Queenstown. Tony also engaged in several
business and property ventures.
Tony was a man of few words, which
his patients accepted, and he had a big
surgical practice. He was well read and
could discuss in depth on a wide range of

topics outside his main sphere of interests.
He was generous to his staff, taking them to
numerous conferences.
Tony’s enduring contributions to New
Zealand ophthalmology were taking the lead
in cataract surgery techniques, refractive
surgery and ambulatory ophthalmic surgery.
Little known, Tony was a huge philanthropist. He established a cancer treatment
in New Zealand called Peptide Radionuclide
Receptor Therapy used to treat neuro-endocrine tumours. He also funded an endowed
Chair, the Antony and Margaret Morris
Chair in Translational Cancer Research.
Both these huge legacies to the University
of Auckland will be of enduring beneﬁt to
cancer treatment in our country.
To his two original partners he was a very
good friend and colleague. Without Tony’s
enterprise we would not have had such
interesting and successful careers, and there
would not have been an Eye Institute as we
know it.
Tony leaves Margaret, his devoted wife of
55 years, their daughter Michelle and son
Stephen, and four grandchildren, to whom
we extend our sincere condolences.
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URL:

www.nzma.org.nz/journal-articles/dr-antony-trevor-morris

136

NZMJ 20 November 2020, Vol 133 No 1525
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

100 YEARS AGO

The Faulke Case
October 1920

T

he attention of our readers is directed
to the discussion in Parliament on
the report of the Committee which
enquired into the complaints of Dr. Faulke
against the New Zealand Branch of the British Medical Association. The report of the
Chairman of the Committee, in our opinion,
does more than full justice to the petitioner,
but does not present the other side of the
case, which was fully set out in evidence
before the Committee by representatives
of the Medical Association. It was shown in
evidence that the Medical Association exists
primarily for the discussion and advancement of medical science, but it also deals
with questions of professional conduct and
ethics in a way common to all learned and
liberal professions. The doctor who has
carried his grievances to Parliament, after
prolonged enquiry ceased to be a member
of the Association because he refused to
conform to the rules and decisions of the
Association. The Committee recommends
“that provision be made during the present
session of Parliament for a right of appeal
by medical practitioners to the Supreme
Court against decisions of the British Medical Association, New Zealand Branch.” We
understand that any citizen, if he can afford
it, a medical man or a layman, has the right
of appeal to the Supreme Court for redress
either in its criminal or civil jurisdiction,
and if this is all that is implied in the report
of the Parliamentary Committee, we say it is
just and reasonable. lf, however, the Medical Association is to be singled out and a
special penal law is to be passed bringing all
its decisions under liability of review by the
Supreme Court, then we say the Law Society,
the Accountants’ Society, church bodies, and
all such must be similarly treated. Further, it
will follow, if an applicant for membership
in a chartered club is rejected, or a member
of a club is expelled, there should be similar right of action at law. The decisions or
all associations may attain a new dignity

and stability in the absence of veto by the
Supreme Court. Of course, the Privy Council,
as the ﬁnal court of appeal, may ﬁnd that
law-making of the kind proposed is ultra vires and infringes the right of British citizens
to band together in community of interest.
The Committee report has been adopted
by Parliament, and no one so far is any the
better or the worse for it, and probably the
last has been heard of the incident.
The Medical Association has done
nothing but good for this country, and has
the esteem of the highest in the land in
the United Kingdom. It has been praised
by those whose opinions it can value, it
despises the criticism of those whose view is
distorted by ignorance or malevolence; and
it wants no favours, but it is not likely to fail
to resist by every legal means in its power
any repressive measures which will deny its
members the ordinary rights enjoyed by all
other classes of the people.
With regard to the question of the
medical beneﬁts of Friendly Societies, many
members of Parliament are members of
Friendly Societies and attack members of
the Medical Association for not conforming
to the wishes of the Friendly Societies. It is
simply and purely a question of contract,
and the doctors of the one part have equal
rights in an agreement with the lodges of
the other part. If a doctor does not wish to
contract to attend a family for a year for a
remuneration of ﬁfteen shillings, what law
can compel him so to do? If a doctor does
not wish to give service at a ridiculously
cheap rate to members of lodges earning
more than £300 a year, what law can compel
him so to do? Can a building contractor
be compelled to build houses at £700 each
when the value of the works appears to him
to be more nearly £1500? And if one doctor
holds another in low repute, what law can
bind the two to work amicably together?
When certain lodges imported doctors to
do their work it was said that the lodges
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could snap their ﬁngers in the face of the
Medical Association, but opinions apparently have changed. If some of our critics
honestly believe that the British Medical
Association is not a worthy and reputable
one, why are they unhappy outside its
membership, and why are they anxious to
have the professional assistance of members

of an association for which they profess
little esteem? Every doctor in New Zealand
whose name is on the Medical Register
has full rights to practise in any part of
this Dominion, and it rests with himself to
form his own circle of professional friends
and colleagues, Parliamentary reports
notwithstanding.
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Proceedings of the Waikato
Clinical Campus Biannual
Research Seminar
Thursday 17 September 2020
The use, safety and
effectiveness of
topical and systemic
tranexamic acid
in endoscopic
sinus surgery
Agrani Ratnayake Kumar,1, 2
Dr Andrew James Wood,1–3
1
Department of Surgery, Waikato
Clinical Campus, The University of
Auckland, Auckland, New Zealand;
2
Waikato Institute of Surgical Education and Research, Hamilton, New
Zealand; 3Department of Otolaryngology-Head and Neck Surgery, Waikato
Hospital, Hamilton, New Zealand.

Aims

Bleeding after endoscopic sinus surgery (ESS) is
unpleasant for patients and
generates signiﬁcant healthcare
costs. The aim of this retrospective study is to evaluate the
combined use of topical and IV
TXA in practice with regards to
safety and eﬃcacy.
Methods

We performed a retrospective single-surgeon study
of all comprehensive ESS cases
from January 2017–December
2019. There were no exclusion
criteria. Descriptive statistics
were used to report the rates of
re-presentation and thromboembolic complications in the 28
days after surgery. The rate of
revision surgery was used as a
proxy measure of post-operative
healing and scar formation.
Results

One hundred and seventy-seven patients underwent
comprehensive ESS within the
study period, of which, 13 (7.3%)
re-presented to hospital acutely
following surgery. Five (2.8%) of
these cases were due to post-op-

erative bleeding. The only
thromboembolic complication
was a transient ischemic attack
unrelated to TXA use. Over the
study period ﬁve (2.8%) patients
underwent revision surgery.
Conclusion

Although liable to type
2 error, results suggest the
combined use of topical and
intravenous TXA is safe as
well as effective at minimising
post-operative bleeding and scar
formation. This study highlights
the need for prospective trials
assessing the use of topical TXA
in ESS.

Comparative analysis
of lumbar spine
vertebral morphology
between Māori and
European: a computed
tomography study
William H Cook,1 Joseph F Baker1,2
1
Department of Surgery,
Faculty of Medical and Health
Sciences, The University of
Auckland, Auckland, New Zealand;
2
Department of Orthopaedic
Surgery, Waikato District Health
Board, Hamilton, New Zealand.

Aims

Many existing studies
of lumbar anatomy do not
consider ethnic inﬂuence and
recruit white participants.
Recent studies have considered
other populations; however,
none have assessed Māori, the
indigenous population of New
Zealand. A computed tomography study of vertebral body
and canal dimensions was
performed for lumbar vertebrae
of Māori and European patients
to evaluate for signiﬁcant ethnic
variation.

139

Methods

Lumbar vertebrae from 196
patients were measured using
CT. A single trained examiner
measured vertebral body (VB)
anterior and posterior height,
VB superior, inferior and pediculolaminar length, segmental
angle, left and right pedicle
height and width, and vertebral
canal length and width for each
level. Canal:body ratio was
calculated from these measurements. Demographic data
recorded included age, sex and
ethnicity.
Results

Vertebral canal length
remained relatively constant
down the lumbar spine while
canal width increased to a
maximum of 28.2mm at L5.
Canal:body ratios and pedicle
height decreased while pedicle
width increased to a maximum
of 16.1mm at L5. There were
few differences between Māori
and Europeans except at the
L5 level, where vertebral canal
length and canal:body ratio
were larger in Europeans and
pedicle height, width and VB
pediculolaminar length were
larger in Māori. Females had
generally smaller measurements and age was largely a
positive predictor of measured
values.
Conclusions

The present study is the ﬁrst
to characterise the lumbar
anatomy of a Māori population.
Adequately powered results
demonstrated few differences
between Māori and Europeans.
Isolated differences observed
at L5 may be due to sacropelvic
anatomical differences, which
represents an area for further
investigation.
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The role of suction
rectal biopsy and
open rectal biopsy
in the diagnosis of
Hirschsprung’s disease
Stacey Caldwell,1
Udaya Samarakkody2
1
Faculty Medicine and Health
Sciences, University of Auckland,
Auckland, New Zealand; 2Department of Paediatric Surgery, Waikato
Hospital, Hamilton, New Zealand

Aims

To determine the role of
suction rectal biopsy (SRB) and
open rectal biopsy (ORB) in the
diagnosis of Hirschsprung’s
disease (HD), to determine
how to correctly select patients
for ORB, reducing demand on
hospital services.
Method

Retrospective review of all
patients who had SRB or ORB
performed at Waikato Hospital
between Jan 2018–May 2020.
Primary outcome measured was
patient’s diagnosed with HD
based on indications for biopsy
(low, medium, high suspicion).
Secondary outcomes included
histopathology results.
Results

Data from 55 patients undergoing biopsy at WDHB was
analysed. Two patients had both
biopsies completed. 51.7% of
patients were low or moderate
suspicion. 48.3% of patients
were high suspicion. Overall
in the past 2.5 years 16.4% of
patients have been diagnosed
with HD. 100% of these patients
were high suspicion.
Conclusion

This review supports the
need for further investigation
of alternative ﬁrst-line investigations in children considered
to be low or moderate suspicion

of HD as the yield rate is low.
This could include; anorectal
manometry, consideration of
SRB in children under three
years or a more selective
approach to offering ORB.

comfortable pronouncing Māori
names in front of whānau.
35/40 (88%) reported Te Reo
pronunciation was the most
helpful contributor to communicating with whānau. Those
surveyed favoured a structured
curriculum that repeats itself on
a regular basis and 38/40 (95%)
were happy to continue with the
general emphasis on pronunciation and medically relevant
vocabulary.

Review of Akoranga
Te Reo Māori teaching
in the Paediatric
Department at
Waikato Hospital

Conclusion

Jessica Chanwai,1 Abigail Weaver,1
Dr Alex Wallace,2 Dr Te Aro Moxon,3
Dr Penny Brandt2

The WDHB paediatric
department perceived Akoranga
Reo Māori an important tool for
improving outcomes for Māori
patients. The vast majority identiﬁed the best format conducive
for learning was a regular,
repetitive structure with
emphasis on pronunciation,
short sentences and medically
relevant terminology.

1
Faculty Medicine and Health
Sciences, University of Auckland;
Auckland, New Zealand; 2Department of Paediatrics, Waikato
Hospital, Department of Paediatrics:
Child and Youth Health, University of
Auckland; Auckland, New Zealand;
3
Department of Paediatrics, Waikato
Hospital, Hamilton, New Zealand.

Aims

To review perceptions of the
Akoranga Reo Māori teaching
for the Waikato Paediatric
medical staff and explore opportunities for improvement.

Staged contoured
marginal excision—a
Waikato experience

Methods

Waikato Hospital, Waikato
District Health Board, Hamilton,
New Zealand; 2Waikato Hospital,
Waikato District Health Board,
Hamilton, New Zealand.

Fangbo Lin,1 Eric Tan2
1

An anonymous online survey
was emailed to 61 paediatric
staff, with a two-week timeframe for responses. Paper
copies of the survey were
provided as an alternative. A
follow-up email was distributed
a week prior to survey closure.

Achieving clear surgical
margins in excision of
melanoma in situ (MIS) is
challenging. The concurrent
Australasian Guidelines on
melanoma recommended an
excision margin of 5–10mm.
This case describes our experience of using staged contoured
marginal excision (CME) as
an alternative technique to
achieve clearance of a persistent
residual MIS after multiple
failed wide local excisions
(WLE).

Results

40/61 (66%) staff responded.
38/40 (95%) respondents
reported they “agreed” or
“strongly agreed” that using
Te Reo in clinical practice was
important. 37/40 (93%) respondents reported improved
conﬁdence in pronouncing
words and phrases in Māori
after attending teaching, with
29/40 (73%) reporting they feel

Table 1: Hirschsprung diagnosis based on level of suspicion/indication for biopsy.

Level of suspicion
of HD

Suction rectal
biopsy

Positive HD
diagnosis

Open rectal
biopsy

Positive HD
diagnosis

High

20

40% (n=8)

9

30% (n=3)

Moderate

6

0% (n=0)

12

0% (n=0)

Low

1

0% (n=0)

10

0% (n=0)

Total

27

29.6% (n=8)

31

9.7% (n=3)
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Case description

A 77-year-old woman was
diagnosed with a left arm
pT3a malignant melanoma by
excision biopsy. Three subsequent WLEs with adequate
clinical margins all showed
histology that was clear of
invasive melanoma but MIS
persistently present peripherally. A CME technique was
used to achieve histological
clearance. Two 5mm wide
strips of skin were excised
5mm beyond the macroscopic
extent of the pigmented lesion.
Paraﬃn embedded radially
sliced sections from the excision
was evaluated for residual
disease. The positive 12 o’clock
margin subsequently excised
with another 5mm rim of tissue
which was extended into two
triangular skin ﬂaps proximally
and distally to allow the wound
closure in an ellipse. 10mm
margins clearance was achieved
with direct closure of the wound
within a single 24-hour period.
Discussion

This is the ﬁrst case we are
aware of using CME for MIS in
Australasia. Beneﬁts include
achieving clearance of a diﬃcult
to manage MIS within a 24-hour
period without undue risk of
disﬁgurement or a prolonged
period of open wound pending
histological analysis. CME
requires close support from
histopathology and we have
been advised that it was
superior to slow Mohs or Mohs
surgery.
Conclusion

Staged CME is a well
described technique in overseas
and we have had a positive
experience utilising CME in
our centre. In the future this
will be a value addition to our
armamentarium in managing
challenging MIS in anatomically
sensitive areas.

Clinical utility of
cardiac magnetic
resonance imaging to
assess the left atrium
before catheter ablation
for atrial ﬁbrillation—a
systematic review
and meta-analysis
Khashayar Ghafouri,1 Kyle Franke,2
Fang Shawn Foo,3 Martin K Stiles1,3
Faculty of Medicine and Health
Sciences, The University of
Auckland, Hamilton, New Zealand;
2
The University of Adelaide, South
Australia, Australia; 3Department
of Cardiology, Waikato Hospital,
Hamilton, New Zealand.
1

Aims

This systematic review and
meta-analysis aims to clarify
the role of cardiac magnetic
resonance imaging (CMRI) in
identifying the association
between left atrial (LA) characteristics and atrial ﬁbrillation
(AF) recurrence after ablation.
These characteristics include
LA ﬁbrosis, passive emptying
function, sphericity and post
contrast T1 relaxation time.
Methods

PubMed, EMBASE and
Cochrane were searched up
to the July 2020 for English
language articles reporting the
use of MRI in catheter ablation
for AF. Studies reporting
relevant prognostic information
of CMRI in AF ablation were
included in the analysis. All
references and forward citations were ﬁltered for relevant
manuscripts.
Results

Twenty-four publications
reporting the prognostic value
of pre-ablation MRI were identiﬁed. In the nine studies on LA
ﬁbrosis quantiﬁcation included
in the meta-analysis, every 10%
increase in LA ﬁbrosis was associated with a 1.54-fold increase
in post ablation AF recurrence
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(95% CI: 1.39–1.70, I2=50.1%,
P<0.042). In the three studies
on LA sphericity included in
the meta-analysis, there was
no signiﬁcant association with
post-ablation AF recurrence
(HR: 1.032 [95% CI: 0.962–1.103
I2=49.6%, P=0.137]). Egger’s test
was non-signiﬁcant for publication bias. LA passive emptying
function and post-contrast LA
T1 relaxation time had insuﬃcient publications to conduct a
meta-analysis.
Conclusion

LA ﬁbrosis quantiﬁed by
CMRI is clearly associated with
risk of AF recurrence after AF
ablation. There remains insufﬁcient evidence to support the
routine measurement of LA
sphericity, LA passive emptying
function and LA T1 relaxation
time to predict AF recurrence
after AF ablation.

Type A and B aortic
dissections in the
Midlands DHB: an
analysis of all-cause
and aortic mortality
by ethnicity
William Xu,1 Manar Khashram1,2
Department of Surgery, Faculty
of Medical and Health Sciences,
University of Auckland, Auckland,
New Zealand; 2Vascular Surgery
Department, Waikato Hospital,
Hamilton, New Zealand.
1

Aims

To analyse long-term survival
following all types of aortic
dissection based on ethnicity in
New Zealand.
Methods

Consecutive patients diagnosed with Type A or B
dissection at Waikato Hospital
from January 2010–June 2020
were included. Demographic
data including ethnicity and
mortality data, were collected
from clinical records. Aortic-related mortality was obtained
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from the national mortality
collection. Kaplan-Meir survival
analysis was performed.
Results

A total of 289 patients
presented with aortic dissection
to Waikato hospital over a
10-year period. Ninety-eight
(33.9%) were Māori. Other
ethnicities were as follows:
European (n=172, 59.5%),
Pasiﬁka (n=13, 4.5%), Asian
(n=3, 1.0%), unspeciﬁed (n=3,
1.0%). Māori patients were
younger at index presentation (56.7±11.6 years vs
67.7±13.5, p<0.001). There was
a higher unadjusted incidence of dissection among
Māori compared to non-Māori
(3.96 per 10,000 vs 2.79 per
10,000, p<0.001). There was
no difference in survival after
aortic dissection from all-cause
mortality (p=0.48) or aortic-related mortality (p=0.69) between
Māori and non-Māori.
Conclusions

Māori patients present at
a younger age with aortic
dissection with no difference
in long-term survival. Aortic
dissection is a high mortality
disease requiring prompt
diagnosis, treatment and
surveillance.

Cinemeducation for
trainee interns in
psychiatry: what to
use? how to deliver
it? does it work?
Dr David Brunskill1,2
Consultant Forensic Psychiatrist,
PUAWAI, Waikato DHB, Hamilton,
New Zealand; 2Honorary Senior
Lecturer, Dept. of Psychological
Medicine, University of Auckland,
Auckland, New Zealand.
1

Aims and objectives

To explore whether ‘cinemeducation’ can be a useful
educational tool for trainee
interns in psychiatry (ﬁnal year
medical students, University of
Auckland).
Methods

Suitable prior material
(curated) was identiﬁed, with a
documentary being preferred to
a ﬁlm/movie: “The Snowman”,
Directed by Juliet Lamont, 2008.
As part of their orientation,
the TI cohort were given a DVD
to watch. A questionnaire was
also emailed to each student,

designed to elicit their personal
reﬂections, after they had seen
it. Once received, they were
acknowledged by the tutor,
along with further educational
comments based upon their
reﬂection and learnings. A ﬁnal
discussion occurred at the end
of the attachment, as part of a
de-brief group tutorial.
Results and conclusions

Thirty-nine Trainee Interns
in Psychiatry were placed at the
Waikato Clinical Campus in the
2020 academic year (January–
October). The response rate
ran at approximately 70%. In
general terms, feedback was
positive, with many students
reporting that emailing a
personal response to a tutor
allowed for a deeper reﬂection
to occur, and without peer
judgement. For many students,
traditional group discussion also
remained valuable, eg, to see
what others think.
Almost all students identiﬁed
that watching and reﬂecting
upon the documentary, had
added something signiﬁcant and
meaningful to their psychiatry
attachment. This included areas
where exposure and experience (learnings) can be hard
to consistently come by on a
four-week attachment (eg, the
longer-term effects of mental
illness on the individual, and
their whanau).
Cinemeducation has clear
beneﬁts in psychiatric medical
education, particularly when
curated and paired with facilitated reﬂection. Greater depth
occurs via correspondence—as
per verbatim:
“A good use of my learning
time. I found value in having
learning points portrayed
through ﬁlm, rather than
through textbooks (visual
learner). Emotional aspects of
mental health were portrayed
extremely well through this
documentary—something I
would not have received through
reading textbooks, or during
brief patient interactions. This
experience also came at a good
time. As my medical training
progresses, it is important to
always consider the ‘human’ side
of medicine and not lose track of
why I wanted to become a doctor
in the ﬁrst place.”
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The effect of
remifentanil PCA vs
epidural in labour—
maternal and
neonatal outcomes
Jignal Bhagvandas,1 Richard Foon,2
Kevin Fong,3 Arun Nair,3
Caroline Ariaens4
Department of General Medicine,
Northland DHB, Whangarei, New
Zealand; 2Department of Obstetrics
and Gynaecology, Waikato DHB,
Hamilton, New Zealand; 3Department of Paediatrics, Waikato DHB,
Hamilton, New Zealand; 4Department of Anaesthetics, Waikato
DHB, Hamilton, New Zealand.
1

Objective

Remifentanil is commonly
used in obstetrics due to its
fast metabolism time. Its effect
on the neonate is unclear and
studies are currently unable to
correlate a negative effect of
remifentanil on the newborn.
Method

Using a retrospective
approach, we identiﬁed a
total of 285 patients requiring
remifentanil PCA presenting to
Waikato delivery suite between
the years 2017 to 2019. The
primary outcome measured
was an assessment of patients
requiring further epidural
analgesia post-remifentanil
PCA. Secondary outcomes
included number requiring
caesarean section, instrumental use, number with a
PPH or tear, apgars of neonates
delivered, requirement for
respiratory support after
delivery, admission to the NICU,
blood gas results of neonates
and breastfeeding. This was
compared to 285 patients
requiring epidural analgesia.
Results

We found 24% (68 of 285)
of remifentanil patients
required an epidural post PCA
for further pain relief. Of the
epidural patients, 1.75% (5 of
285) required a second epidural
after failing their ﬁrst (RR 13.6,
95% CI 5.57–33.22, P=0.0001,
P<0.05). Nineteen percent
(53 of 285) of remifentanil
patients required caesarean
section delivery compared to
31% (89 of 285) of epidural
patients (RR 0.595, 95% CI
0.442–0.802, P=0.0006, P<0.05).
Four percent (12 of 285) of
remifentanil patients required
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instrument use compared to
11.2% (32 of 285) of epidural
patients (RR 0.375, 95% CI
0.197–0.713, P=0.0028, P<0.05).
2.8% (8 of 285) of remifentanil
patients had a large PPH or tear
compared to 3.5% (10 of 285)
of epidural patients (RR 0.800,
95% CI 0.320–1.998, P=0632,
P>0.05). NICU admission were
less in the remifentanil PCA
group (48 neonates [17%] vs 22
neonates [11%], p = 0.04), but

when corrected for premature
gestational age (a confounder
for admission into NICU) this
observation remains statistically signiﬁcant (p=0.04).
Proportionately more babies
were documented as requiring
assistance breast feeding in the
epidural group (103 women
[37%] 29 women) [17%], p=0.02).
Cord gases showed no statistical
signiﬁcance in acid base status.

Conclusion

This data demonstrates
advantages for both maternal
and neonatal outcomes with
remifentanil IV PCA but that a
signiﬁcant number of women
will go on to require epidural
analgesia after receiving
remifentanil. More research is
required before a causal relationship can be identiﬁed.
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