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Outcomes of bone density measurements in coeliac disease
Mark J Bolland, Andrew Grey, David S Rowbotham

We identified 137 adults with coeliac disease who had a bone density scan over 5 years at 
Auckland District Health Board and Counties Manukau District Health Board. The average 
bone density was slightly lower than expected, but well within the normal range, and only 
a small proportion of patients (12%) had low bone density. Low bone density was strongly 
related to low body weight. These results suggest that bone density measurement is not 
indicated routinely in coeliac disease, but could be considered on a case-by-case basis for 
individuals with strong risk factors for fracture.

Gout in Aotearoa New Zealand: Are we going to ignore this for 
another three years?

Nicola Dalbeth, Catherine Gerard, Peter Gow, Gary Jackson, Carl Shuker, Leanne Te 
Karu, Doone Winnard

Gout is the most common form of inflammatory arthritis affecting adults, with up to 4.9% 
of the New Zealand population affected. It is severely painful, and causes inability to work 
and interact with family. The New Zealand Atlas of Healthcare Variation shows Māori and 
Pacific people are disproportionately affected – nearly half of Pacific men and over a third 
of Māori men over 65 years of age are identified as having gout, as compared with 16.5% of 
European and other men of the same age. Despite this, Māori and Pacific people receive the 
recommended treatment, called allopurinol, less than other groups, and are more likely to 
be prescribed more toxic drugs like colchicine and non-steroidal anti-inflammatory drugs 
(NSAIDs) instead, which risk joint damage. The Atlas has been publishing these data for three 
years – why has nothing improved?

Urinalysis requests on the elderly residing in the Auckland 
community: tick box requesting?
Arlo Upton, M McEwan, Deborah Williamson

Requests for urine culture is common from elderly people. A significant portion of requests 
don’t appear to be clinically indicated. Antibiotic prescription is common in elderly patients 
having urine culture requested. Widespread antibiotic use in the community can contribute 
to resistance.

Antenatal Screening for aneuploidy—surveying the current 
situation and planning for non-invasive prenatal Ddiagnosis 

in New Zealand
Ashley Eastwood, Dianne Webster, Juliet Taylor, Richard Mackay, Alison McEwen, Jan 

Sullivan, Rachel Pope-Couston, Peter Stone
New technology, called non-invasive prenatal testing (NIPT) is now available with markedly 
improved performance over previous methods of prenatal screening for chromosomal 
defects. The National Screening Unit (NSU) and the New Zealand Committee of RANZCOG 
collaborated on running 5 workshops for doctors and midwives around New Zealand. The 
workshops aimed to gauge clinical opinion about the current system and possible changes as 
well as providing a forum for education about Non-Invasive Prenatal Testing (NIPT). The NSU 
were informed from these workshops that over 60% of clinicians would support the intro-
duction of NIPT in place of the current system. Issues of ensuring equity of availability and 
reducing barriers to prenatal screening were also highlighted in particular the costs of ultra-
sound scans in the current system as well as women’s understanding the purpose of offering 
the screening tests.
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Prenatal testing for Aneuploidy and other conditions in New 
Zealand: time for action again

Peter Stone
New technology called non-invasive prenatal testing (NIPT) is now available with markedly 
improved performance over previous methods of prenatal screening for chromosomal 
defects. The current screening process is not performing as well as might have been hoped 
and NIPT offers an opportunity to enhance the process. NIPT is available privately and to 
reduce inequalities in health care it should also be available to all women who choose to 
use it, as initiatives to improve the current system will take time and have no guarantee of 
achieving the performance of NIPT.

ABO blood group incompatible renal transplantation in New 
Zealand: a report of the first 20 cases

Enya Ho, Motohiko Yasutomi, Dhana Gounder, Ian Dittmer
We describe the first 20 blood group incompatible kidney transplants performed in New Zealand. We have 
achieved excellent transplant and patient short-term survival and this increases the options for treatment 
available to patients with end stage kidney failure.

Long-term follow-up of patients with idiopathic 
inflammatory myopathy at Waitemata District Health Board

Ramanamma Kalluru, Hamish Hart, Michael Corkill, Kristine P Ng
Inflammatory myositis is a rare autoimmune disease that causes muscle weakness. 
Treatment usually involves use of high dose steroids and medications that modulate the 
immune system. Patients with IIM have a high risk of developing steroid induced related 
osteoporosis and lung infections.

The changing paradigm of the doctor-patient relationship: 
Montgomery v Lanarkshire Health Board and developments in 

the ‘duty to warn’ 
Luke Sizer, Philip Arnold

The UK Supreme Court recently changed the standard of risk disclosure. While previously 
a doctor was not required to disclose a risk if a responsible body of medical doctors would 
also not have disclosed that risk, a doctor must now look at the patient before him or her 
and advise them of any risks that would be material to the patient’s decision about whether 
to proceed with the course of treatment/intervention. This is the same as it has been in New 
Zealand.

Outcomes of bone density measurements in coeliac disease
Mark J Bolland, Andrew Grey, David S Rowbotham 

We identified 137 adults with coeliac disease who had a bone density scan over 5 years at 
Auckland District Health Board and Counties Manukau District Health Board. The average 
bone density was slightly lower than expected, but well within the normal range, and only 
a small proportion of patients (12%) had low bone density. Low bone density was strongly 
related to low body weight. These results suggest that bone density measurement is not 
indicated routinely in coeliac disease, but could be considered on a case-by-case basis for 
individuals with strong risk factors for fracture.
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Sharing Clinical Trial Data:  
A Proposal from the 

International Committee of 
Medical Journal Editors

Darren B Taichman, Joyce Backus, Christopher Baethge, Howard 
Bauchner, Peter W de Leeuw, Jeffrey M Drazen, John Fletcher, Frank 
Frizelle, Trish Groves, Abraham Haileamlak, Astrid James, Christine 

Laine, Larry Peiperl, Anja Pinborg, Peush Sahni, Sinan Wu

The International Committee of Med-
ical Journal Editors (ICMJE) believes 
that there is an ethical obligation 

to responsibly share data generated by 
interventional clinical trials because 
participants have put themselves at risk. 
In a growing consensus, many funders 
around the world–foundations, government 
agencies, and industry–now mandate data 
sharing. Here we outline ICMJE’s proposed 
requirements to help meet this obligation. 
We encourage feedback on the proposed re-
quirements. Anyone can provide feedback 
at www.icmje.org by April 18, 2016.

The ICMJE defines a clinical trial as 
any research project that prospectively 
assigns people or a group of people to an 
intervention, with or without concurrent 
comparison or control groups, to study the 
cause-and-effect relationship between a 
health-related intervention and a health 
outcome. Further details may be found 
in the Recommendations for the Conduct, 
Reporting, Editing and Publication of 
Scholarly Work in Medical Journals at www.
icmje.org.

As a condition of consideration for 
publication of a clinical trial report in our 
member journals, the ICMJE proposes 

to require authors to share with others 
the de-identified individual patient data 
(IPD) underlying the results presented in 
the article (including tables, figures, and 
appendices or supplementary material) no 
later than 6 months after publication. The 
data underlying the results are defined as 
the IPD required to reproduce the article’s 
findings, including necessary meta-data. 
This requirement will go into effect for 
clinical trials that begin to enroll partici-
pants beginning one year after the ICMJE 
adopts its data sharing requirements.* 

Enabling responsible data sharing is a 
major endeavor that will affect the fabric of 
how clinical trials are planned, conducted, 
and their data are used. By changing the 
requirements of the manuscripts we will 
consider for publication in our journals, 
editors can help foster this endeavor. As 
editors, our direct influence is logically, and 
practically, limited to those data under-
pinning the results and analyses we publish 
in our journals. 

The ICMJE also proposes to require that 
authors include a plan for data sharing 
as a component of clinical trial regis-
tration. This plan must include where the 
researchers will house the data and, if not 

* The ICMJE plans to adopt data sharing requirements after considering feedback received 
to the proposals made here.

This paper is being simultaneously published in the following journals:
Annals of Internal Medicine, British Medical Journal, Canadian Medical Association Journal, Chinese 
Medical Journal, Deutsches Ärzteblatt (German Medical Journal), Ethiopian Journal of Health Sciences, 
JAMA (Journal of the American Medical Association), Nederlands Tijdschrift voor Geneeskunde (The Dutch 
Medical Journal), New England Journal of Medicine, New Zealand Medical Journal, PLOS Medicine, Revista 
Médica de Chile, The Lancet, Ugeskrift for Laeger (Danish Medical Journal).
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in a public repository, the mechanism by 
which they will provide others access to 
the data, as well as other data sharing plan 
elements outlined in the 2015 Institute of 
Medicine Report (eg, whether data will be 
freely available to anyone upon request or 
only after application to and approval by a 
learned intermediary, whether a data use 
agreement will be required, etc.).1 Clini-
calTrials.gov has added an element to its 
registration platform to collect data sharing 
plans. We encourage other trial registries to 
similarly incorporate mechanisms for the 
registration of data sharing plans. Trialists 
who want to publish in ICMJE member 
journals (or non-member journals that 
choose to follow these recommendations) 
should choose a registry that includes a data 
sharing plan element as a specified registry 
item or allows for its entry as a free text 
statement in a miscellaneous registry field. 
As a condition of consideration for publi-
cation in our member journals, authors 
will be required to include a description 
of the data sharing plan in the submitted 
manuscript. Authors may choose to share 
the de-identified IPD underlying the 
results presented in the article under less 
restrictive, but not more restrictive, condi-
tions than were indicated in the registered 
data sharing plan. 

ICMJE already requires the prospective 
registration of all clinical trials prior to 
enrollment of the first participant. This 
requirement aims, in part, to prevent 
selective publication and selective reporting 
of research outcomes, and to prevent 
unnecessary duplication of research effort. 
Including a commitment to a data sharing 
plan is a logical addition to trial regis-
tration that will further each of these goals. 
Prospective trial registration currently 
includes documenting the planned primary 
and major secondary end-points to be 
assessed, which enables identification of 
incomplete reporting as well as post-hoc 
analyses. Declaring the plan for sharing 
data prior to their collection will further 
enhance transparency in the conduct and 
reporting of clinical trials by exposing when 
data availability following trial completion 
differs from prior commitments.  

Sharing clinical trial data, including 
de-identified IPD, requires planning to 
ensure appropriate ethics committee or 

institutional review board approval and 
the informed consent of study participants. 
Accordingly, we will defer these require-
ments for one year to allow investigators, 
trial sponsors and regulatory bodies time to 
plan for their implementation. 

Just as the confidentiality of trial partic-
ipants must be protected (through the 
de-identification of IPD), and the needs 
of those reasonably requesting data met 
(through the provision of useable data), the 
reasonable rights of investigators and trial 
sponsors must also be protected. ICMJE 
proposes the following to safeguard these 
rights. First, ICMJE editors will not consider 
the deposition of data in a registry to 
constitute prior publication. Second, authors 
of secondary analyses using these shared 
data must attest that their use was in accor-
dance with the terms (if any) agreed to upon 
their receipt. Third, they must reference 
the source of the data using a unique iden-
tifier of a clinical trial’s data set to provide 
appropriate credit to those who generated 
it and allow searching for the studies it has 
supported. Fourth, authors of secondary 
analyses must explain completely how theirs 
differ from previous analyses. In addition, 
those who generate and then share clinical 
trial data sets deserve substantial credit for 
their efforts. Those using data collected by 
others should seek collaboration with those 
who collected the data. However, because 
collaboration will not always be possible, 
practical or desired, an alternative means 
of providing appropriate credit needs to be 
developed and recognised in the academic 
community. We welcome ideas about how to 
provide such credit. 

Data sharing is a shared responsibility. 
Editors of individual journals can help 
foster data sharing by changing the require-
ments of the manuscripts they will consider 
for publication in their journals. Funders 
and sponsors of clinical trials are in a 
position to support and ensure adherence 
to IPD sharing obligations. If journal editors 
become aware that IPD sharing obliga-
tions are not being met they may choose to 
request additional information, to publish 
an expression of concern, to notify the 
sponsors, funders or institutions, or in 
certain cases to retract the publication.

In the rare situation in which compliance 
with these requirements is impossible, editors 
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may consider authors’ requests for excep-
tions. If an exception is made, the reason(s) 
must be explained in the publication. 

Sharing data will increase confidence and 
trust in the conclusions drawn from clinical 
trials. It will enable the independent confir-
mation of results, an essential tenet of the 
scientific process. It will foster the devel-
opment and testing of new hypotheses. 
Done well, sharing clinical trial data should 

also make progress more efficient by 
making the most of what may be learned 
from each trial, and by avoiding unwar-
ranted repetition. It will help to fulfill our 
moral obligation to study participants, and 
we believe it will benefit patients, investi-
gators, sponsors and society. 

Feedback may be posted at www.icmje.org 
by April 18, 2016. 
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Gout in Aotearoa New 
Zealand: are we going  

to ignore this for another  
3 years?

Nicola Dalbeth, Catherine Gerard, Peter Gow, Gary Jackson, Carl Shuker, 
Leanne Te Karu, Doone Winnard

“It is not wholly fanciful to compare 
the Dartmouth Atlas of Health Care 
with On the Origin of Species.”1 So 

wrote Richard Smith, for 13 years editor 
of the BMJ, in that journal in 2011. “Both 
books … fundamentally changed our world 
view. Darwin’s book showed our descent 
from apes. The atlas exploded the belief 
that medicine is based firmly on science.”

The Dartmouth Atlas has since 1996 
been measuring the variation in the 
kinds of care and treatments Americans 
receive depending not on what’s wrong 
with them, but on where they live. Some 
of Dartmouth’s initial findings were a 
four-fold variation between states in rates 
of coronary artery bypass surgery, and 
a five-fold difference in the provision of 
carotid endarterectomy.2 The New Zealand 
Atlas of Healthcare Variation went live in 
2012 with just two domains and the goal 
of prompting debate and raising ques-
tions rather than making judgements on 
performance.3 There are now 18 domains, 
including, since early 2013, gout.4

Gout is the most common form of inflam-
matory arthritis affecting adults. It is a 
chronic disease of monosodium urate (MSU) 
crystal deposition, typically presenting as 
recurrent attacks of severe joint inflam-
mation. Gout causes severe joint pain, work 
disability and reduced social participation. 
Untreated, tophi can develop, leading 
to joint damage. Gout can be effectively 
managed with long-term urate-lowering 
therapy such as allopurinol. Reduction of 
the serum urate to a target concentration 
(below 0.36 mmol/L for most people with 
gout) with urate-lowering therapy leads 

to dissolution of MSU crystals, prevention 
of gout attacks, regression of tophi and 
improved well-being and function for those 
living with gout.

The 2013 Atlas showed that not only are 
Māori and Pacific people more affected by 
gout than people of non-Māori, non-Pacific 
ethnicity, they were less likely to receive 
effective long-term urate-lowering therapy.5 
There was, in fact, an inverse relationship—
those populations with the highest rates 
of disease were least likely to receive the 
recommended urate-lowering treatment.

Clinicians can and do access the Atlas 
data to show how their region is doing. 
Those in primary care can use the Find 
My Patients query tool, developed by the 
Health Quality & Safety Commission, to 
identify patients in their own practice 
with a gout diagnosis who have not had a 
serum uric acid level test ordered in the last 
year.6 There is online guidance available 
to support best practice through various 
clinical pathways (depending on where in 
the country you are), and rheumatologists 
available for advice and/or see people for 
another opinion if treatment is less than 
straightforward. In addition, a range of 
professional and multidisciplinary groups, 
such as the Māori Pharmacists Association, 
Arthritis New Zealand, the Maaori Gout 
Action Group, and health literacy cham-
pions Workbase NZ, have worked hard to 
raise the profile of gout and debunk myths 
associated with gout for patients, whānau 
and practitioners.7 

So, how is it that after 3 years, nothing 
has changed?
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The latest update to the gout Atlas 
domain, published today, shows nearly half 
of Pacific men and over a third of Māori 
men over 65 years of age are identified as 
having gout, as compared with 16.5% of 
New Zealand European and other men of 
the same age. In general, Māori and Pacific 
people have at least twice the gout preva-
lence of other ethnicities. 

But how are they treated? Not well. The 
recommended first-line urate-lowering 
treatment for most people with gout is 
the drug allopurinol. On average, 41% of 
people identified with gout received allo-
purinol regularly. For populations with 
the highest rates of gout, the lowest rates 
of allopurinol are observed: 39% of Māori 
with gout received the drug; 33% of Pacific 
people. This compares with 43% for those of 
European/Other ethnicities. Figure 1 shows 
the negative correlations between Māori 
and Pacific peoples identified with gout and 
those regularly receiving allopurinol.

Furthermore, Māori and Pacific people 
had five times as many hospital admissions 
due to gout as those of European and other 
ethnicities.

Not only do Māori and Pacific people 
receive effective urate-lowering treatment 
less frequently, they receive more of the 
treatments of increased toxicity required to 
manage acute flares: colchicine and non-ste-
roidal anti-inflammatory drugs (NSAIDs). 

Why? What other disease affecting 
4.9% of the population, nearly 13% of 

Pacific people and nearly 8% of Māori, 
is so persistently under-treated? And 
why, given the detailed information and 
resources being made available to clini-
cians, is the Atlas showing the problem is 
not improving? The flat lines tell a story of 
nothing happening (see Figure 2).

Is it the frustrating gap between Atlas 
findings and action on those findings, as 
the King’s Fund and others found with 
the NHS Atlas in the UK?8,9 Is it because 
patients still suffer in silence due to the 
stigma associated with gout? Do patients, 
GPs and practice nurses think it is “just 
gout”? Do patients prefer taking NSAIDs 
intermittently to daily allopurinol, despite 
the risk of long-term joint damage? Are the 
models of care wrong—how do you engage 
in effective support for self-management 
when short consultations are consumed by 
sorting out treatment of acute gout attacks? 
Has lack of titration at allopurinol initiation 
in the past dissuaded gout patients who 
would otherwise benefit from allopurinol 
treatment? What’s the role of funders and 
of primary health organisations in engaging 
with their populations? Is it because the 
extreme pain, inability to work and interact 
with family associated with gout is not 
considered a priority problem, even though 
it is closely associated and often comorbid 
with diabetes and cardiovascular disease?8

Or is it something else, something we can 
address by first critically looking at the data 
and asking the difficult questions?

Figure 1: The correlations between Māori and Pacific peoples identified with gout and those regularly 
receiving allopurinol (each data point represents data from one District Health Board).
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Figure 2: Prevalence of identified gout; those regularly receiving allopurinol; NSAID use but no allopu-
rinol; and colchicine use but no allopurinol, 2012–2014.
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Causes of prolonged 
jaundice in infancy: 3-year 

experience in a tertiary 
paediatric centre

Margaret Andre, Andrew S Day

ABSTRACT 
Although prolonged jaundice (PJ) commonly occurs in infancy, there is not yet agreement as to the 
appropriate extent of investigations, particularly in otherwise well children. Significant pathologies may 
present with PJ in this age group and need to be considered.

AIM: The aim of this retrospective study was to ascertain the causes of PJ in infants referred to a single 
tertiary paediatric centre. 

METHODS: Infants referred with PJ over a 3-year period were identified. Clinical documentation, electronic 
notes and results of investigations performed prior to and after referral were reviewed. 

RESULTS: One hundred and sixty-seven infants with PJ were seen. Fifty-eight percent were over 28 days 
of age. Four patients had conjugated hyperbilirubinaemia. Eighteen percent of patients were found to 
have a specific medical diagnosis causing or contributing to PJ, almost half of whom had normal clinical 
examination. The single most common pathological cause for PJ was hypothyroidism found in six patients. 

CONCLUSIONS: This study demonstrates that normal clinical examination and exclusion of conjugated 
hyperbilirubinaemia are insufficient to exclude pathological causes of PJ. Overall, these children were 
referred late. Guidelines, in conjunction with education initiatives, are required to optimise the management 
of prolonged jaundice in infancy. 

Prolonged jaundice (PJ) is defined uni-
versally as jaundice persisting beyond 
day 14 of life in term neonates, and 

beyond day 21 in preterm neonates.1,2 PJ is 
reported to be found in 15 to 40% of well, 
breastfed infants at 2 weeks,3 and 9% at 4 
weeks of age.4

Jaundice in early infancy may be caused 
by predominantly conjugated or unconju-
gated hyperbilirubinaemia. Distinguishing 
between these types of jaundice helps to 
stratify the risk for pathological causes of 
PJ. Unconjugated hyperbilirubinaemia, 
characterised by conjugated bilirubin level 
<20 μmol/L and <20% of total bilirubin,1 
is found in most cases with PJ. By far, the 
most common cause of PJ due to unconju-
gated hyperbilirubinaemia is breast milk 
jaundice. However, breast milk jaundice is 
a diagnosis of exclusion.5,6 Other potential 
causes of unconjugated hyperbiliru-
binaemia include dehydration, haemolysis, 
infection, congenital hypothyroidism, 

inherited metabolic conditions and pyloric 
stenosis.5 The delayed recognition of these 
conditions may lead to increased morbidity.

Although conjugated hyperbiliru-
binaemia, defined as conjugated bilirubin 
>20 μmol/L, or conjugated bilirubin >20% of 
total bilirubin,1 is relatively uncommon, it 
often indicates an underlying pathological 
cause and requires urgent investigation 
and prompt intervention.7 Numerous 
conditions may lead to conjugated hyper-
bilirubinaemia, such as intrahepatic or 
extrahepatic biliary obstruction, viral 
infections, metabolic disorders and endo-
crine conditions.8 Extrahepatic biliary 
atresia is rare, with incidence of 1 in 14,000 
to 1 in 21,000 live births in the UK,9 and 1 
in 8,000 in New Zealand (Evans H, unpub-
lished data, 2014), but remains the most 
common cause of conjugated hyperbili-
rubinaemia in infancy.7 Prompt diagnosis 
and early referral for performance of a 
Kasai procedure are two important factors 
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predictive of success in infants with this 
condition.10 Several conditions, such as 
intrauterine infections, bacterial sepsis, 
galactosaemia, aminoacidaemias and 
congenital hypopituitarism, can present 
with a mixture of raised unconjugated and 
conjugated bilirubin.2

There has been a general trend among 
health professionals, locally and interna-
tionally, to minimise the extent of screening 
and to avoid investigating for pathological 
causes in otherwise well neonates with 
PJ.3,11 In addition, there remains a lack of 
consensus regarding the appropriate extent 
of investigations in this clinical scenario, 
which leads to significant variations in local 
and national guidelines and practices.

Aim
The main aim of this retrospective study 

was to analyse the causes of PJ in well infants 
with PJ referred to the Paediatric Department 
in Christchurch Hospital and the age at 
diagnosis. The extent and consistency of 
investigations performed were also reviewed. 

Methods
Infants referred to the Children’s Acute 

Assessment Area (CAA) and Paediatric 
Outpatient Department, Christchurch 
Hospital, Christchurch, New Zealand, with a 

presenting issue of PJ over a 3-year period, 
from December 2011 to November 2014, 
were identified retrospectively using the 
documented reason for referral in the unit 
admission book and in referral letters from 
primary care providers. A standard definition 
of PJ (visible jaundice persisting beyond day 
14 of life in babies born at or above 37 weeks 
gestation, and beyond day 21 in those born 
prematurely) was applied. Patients referred 
with other medical concerns in addition to 
jaundice were excluded. 

Clinical documentation, electronic notes 
and investigations were analysed. The 
results of investigations performed in 
the community were accessed electron-
ically. Data was entered and analysed 
using Microsoft Excel and Open Office 
Spreadsheet. 

Results
Patient group 

One hundred and sixty-seven infants 
were referred for assessment of PJ over the 
3-year period (Table 1). 

Sixty-nine percent were male. Eighty-
three (49.7%) were of New Zealand 
European (Pākehā) origin, followed by 
Asian and other European. There was 
no seasonal variation in the number of 
referrals (data not shown). The majority 

Table 1: Characteristics of the 167 infants referred to the paediatric department with PJ. 

Characteristics Number Percentage 

Gender Male 115 69%

Nationality New Zealand European 83 49.7%

Māori 11 6.6%

Other European 20 12%

Asian 47 28.1%

    Chinese 37

    Indian 7

    Japanese 3

Samoan/Tongan 4 2.4%

Other 2 1.2%

Gestation at birth Term 144 86.2%

Preterm 23 13.8%

Feeding Breast 140 83.8%

Formula 2 1.2%

Mixed 25 15%
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of the cohort were exclusively breastfed at 
referral. All patients had a history of satis-
factory weight gain prior to review. 

Age at referral
The mean age at presentation for the 

whole group was 32 post-partum days 
(range from 14 to 97). Twenty-three patients 
were born prematurely, ranging from 
32–36 weeks gestation, with both mean 
and median of 35 weeks gestation. The age 
at presentation in this group varied from 
21–78 post-partum days, with mean age of 
36 days. Only seven patients (30.4%) were 
younger than 4 weeks at review. The 144 
infants born at term were seen at a mean 
age of 31 days, ranging from 14–97 days. 
Only 31 (21.5%) were investigated prior to 3 
weeks of age. 

Clinical findings 
All patients had an initial medical review 

prior to further investigations. Previously 
undocumented abnormal clinical findings 
were identified in 31 patients (18.6%). The 
most common of these included systolic 
cardiac murmur (n=5; data not shown), signs 
of a respiratory illness (n=5) and cephalo-
haematoma (n=5). Parental report of stool 
colour was noted in 137 cases (82%), but 
direct visualisation by a health professional 
was documented in only 20 cases (12%). 

Laboratory 
investigations 

performed in the 
community prior 

to referral
Relevant investigations had been under-

taken in 69 (41%) of the 167 infants prior to 
referral. Although total bilirubin level was 
measured in all 69 cases, conjugated bilirubin 
level was performed in only 15 (22%; mean 
age at referral in this subgroup 33 days). 
Other investigations performed included 
liver chemistry, full blood count (FBC), blood 
group and direct antiglobulin test, thyroid 
stimulating hormone (TSH) and glucose-6 
phosphate dehydrogenase (G6PD) level. 

First line laboratory investigations 
performed in the paediatric 
department

One hundred and sixty-two patients (97%) 
underwent investigations in the paedi-
atric department (Table 2). The remaining 
5 patients were only assessed clinically, 
although 3 of them had not had any 
previous investigations in the community.

Total bilirubin level was obtained in 161 
patients and ranged from 6–426 μmol/L 

Table 2: First line investigations performed in the paediatric department. Total and conjugated 
bilirubin excluded from the table. 

Investigation Number %
(out of 167)

Contributory 
 results
(n)

Full blood count 159 95 0

Thyroid function tests 149 89 6

Aspartate transaminase 144 86.2 5

Alanine transaminase 141 84.4 6

Alkaline phosphatase 139 83.2 4

Gamma-glutamyl transferase 138 82.6 5

Urine dipstick/culture 116 69.5 2

Blood group and Direct antibody test 115 68.9 0

Albumin 96 57.5 0

Urea, creatinine and electrolytes 91 54.5 0

Glucose-6-phosphate dehydrogenase 34 20.4 2

C-reactive protein 26 15.6 3

Urinary reducing substances 21 12.6 0
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Table 3: Summary of patients with conjugated hyperbilirubinaemia. 

Diagnosis Age 
(days)

Contributory 
clinical history

Clinical 
findings (other 
than jaundice)

Investigations 
prior to 
referral

Total/conjugated 
bilirubin  
(µmol /L)

Extrahepatic biliary 
atresia 35 None

Acholic stool
Hepatomegaly
Splenomegaly

None 158/103

Biliary slugging 65 None Acholic stool None 80/51

Alagille syndrome 97 None Systolic 
murmur None 155/104

Panhypopituitarism 56 None None None 88/18

(mean 189). Bilirubin level was above 
phototherapy threshold (>350 μmol /L) 
in four cases. Conjugated bilirubin level 
was assessed in 157 cases (94%) and was 
raised in four (2% of the whole cohort). 
The second most commonly performed 
laboratory investigation was full blood 
count (FBC) completed in 159 cases. 
Thirty-three (20.7%) results showed mild 
neutropaenia, however no underlying 
pathology was found on follow up tests. 

G6PD level was assessed in 20 patients 
of Asian origin (42.5% of all Asian infants), 
and 11 patients of New Zealand European 
descent (13.2%). This test was positive 
in two instances. Liver chemistry was 
assessed in the majority of patients. 
None of the enzymes were predictive of 
pathology if raised in isolation. Thyroid 
function tests were diagnostic of primary 
hypothyroidism in six patients (3.6%). 
In four cases with slightly reduced free 
thyroxin (fT4) level and slightly raised 
thyroid stimulating hormone (TSH) level at 
diagnosis the function normalised after up 
to one year of treatment. In two patients 
with significantly raised TSH levels further 
studies confirmed dyshormonogenesis. 
All these patients had normal newborn 
screening tests. Borderline low fT4 with 
normal TSH was found in one patient 
with panhypopituitarism and in further 
12 (7.2%) patients in whom it resolved 
on follow-up without treatment, as did 
borderline primary hyperthyroidism in 
two patients. 

Urine was screened for infection in 116 
patients (69.5%) culture was positive in 
15, two of which were deemed significant 
(E.coli growth in a symptomatic patient 
and Citrobacter in a well infant). 

Causes of prolonged 
jaundice

Thirty-one patients (18.6%) were iden-
tified to have an underlying cause or 
a condition contributing to PJ during 
assessment. Four patients (2.4%) were 
found to have conjugated hyperbil-
irubinaemia and following further 
evaluation, were diagnosed with biliary 
tract obstruction (three cases) and panhypo-
pituitarism (one case). Diagnosis was made 
at a mean age of 63 days (range from 35–97 
days) (Table 3). 

Twenty-seven patients (mean age 28 days) 
with unconjugated hyperbilirubinaemia, 
with total bilirubin level ranging from 
106–426 μmol/L (mean 222, median 201), 
were found to have an underlying medical 
issue causing or contributing to PJ (Table 
4). Eleven children (40.7%) had no contrib-
utory findings on clinical examination, but 
were found to have abnormal laboratory 
results. These included one asymptomatic 
UTI, three cases of hepatitis, two cases of 
G6PD deficiency and six cases of primary 
hypothyroidism. All these patients had 
a history of satisfactory weight gain and 
normal metabolic screening. A specific 
underlying medical cause of PJ was detected 
in 13 (9.6%) out of 135 infants with entirely 
normal examination.

Fifteen (9%) patients referred as well 
infants with PJ were hospitalised following 
paediatric assessment: four required 
phototherapy; seven were admitted for 
management of an infection; three were 
admitted for further inpatient investiga-
tions of jaundice. One patient was found to 
have weight below his birth weight at 14 
days of age, despite no previous concerns 
regarding feeding or weight reported 
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Table 4: Summary of patients with pathological cause for unconjugated hyperbilirubinaemia.

Diagnosis Age 
(days)

Contributory 
clinical
history

Clinical findings (other 
than jaundice)

Investigations prior 
to referral

Total/conjugated 
bilirubin  
 (µmol /L)

Primary hypothyroidism dyshormonogenesis 28 None None None 191/3

Primary hypothyroidism dyshormonogenesis 17 None Large fontanelle None 377/8

Transient hypothyroidism 34 None None Sample haemolysed 338/7

Transient hypothyroidism 37 None None Total bilirubin (one) 114/1

Transient hypothyroidism 28 None None Total bilirubin (one) 194/6

Transient hypothyroidism 35 None None None 328/7

Group B Streptococcal sepsis 25 None Pyrexia None 199/1

E.coli sepsis 15 None Lethargy None 261/not done

Influenza A sepsis 46 None Pyrexia / Systolic murmur None 229/8

RSV sepsis 43 None Lethargy None 179/7

Citrobacter UTI 19 None None None 210/6

Hepatitis (suspected viral) 39 None None None 219/7

Hepatitis (not specified) 41 None None None 216/6

Hepatitis (not specified) 50 None None None 154/5

G6PD deficiency 43 None None None 114/1

G6PD deficiency 24 None None None 152/4

Feeding difficulty 14 None Poor weight gain None 300/15

Bronchiolitis 31 None Fine crackles None 201/7

Bronchiolitis (Suspected sepsis) 14 None Lethargy
Fine crackles None 379/6

Viral upper respiratory tract infection 24 None Mild respiratory distress None 106/2

Viral upper respiratory tract infection 21 None Coryza None 130/4

Viral upper respiratory tract infection 24 None Coryza None 138/5

Cephalohaematoma 14 None Cephalohaematoma None 201/11

Cephalohaematoma 15 None Cephalohaematoma None 268/8

Cephalohaematoma 29 None Cephalohaematoma None 132/5

Cephalohaematoma 24 None Cephalohaematoma None 254/1

Cephalohaematoma 24 None Cephalohaematoma None 426/7

and required nasogastric feeding support 
following formal feeding assessment. 

Discussion 
This retrospective study involving 

more than 160 infants presenting specif-
ically with PJ has demonstrated that 
these children were investigated late and 
underwent a wide range of investigations 
in the community and in the paediatric 
department. Almost one in every five 
of these infants were diagnosed with 
conditions requiring medical or surgical 
intervention. These findings underscore the 
importance of establishing a clear approach 
to PJ, to ensure that significant pathology is 
not missed and also that otherwise benign 
conditions are not over investigated. 

Current guidelines for the approach to 
PJ consistently recommend undertaking 

relevant investigations at 2 or 3 weeks of 
age in term and preterm infants respec-
tively.1,2,12 Fewer than half of the current 
cohort were seen and assessed within 
this time frame. This age at presentation 
is substantially greater than that seen in 
two published UK cohorts (16 and 17 days 
respectively).3,11

The extent of investigations included in 
various guidelines is variable. The British 
Society for Paediatric Gastroenterology 
Hepatology and Nutrition (BSPGHAN)13 

suggests limiting the necessary assessment 
and investigations to feeding history, 
physical examination, inspection of stool 
and urine colour and total and conju-
gated bilirubin.13 Following this guideline 
would have led to a missed opportunity to 
diagnose a cause for PJ in up to 13 of the 
infants in the current study. The Starship 
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Hospital Guideline, Auckland, New Zealand, 
also recommends FBC, G6PD screen (if indi-
cated) and urine for infection and reducing 
substances.1 The National Institute for 
Clinical Excellence (NICE) guideline recom-
mends also including blood group (mother 
and baby) and direct antibody test.12 
Other British and Australian guidelines 
recommend combinations of the above.2,14,15

Icterus is deemed clinically detectable 
in newborn and young infants when bili-
rubin level exceeds 86 μmol/l.16 In current 
cohort, four patients who had PJ screening 
performed in the paediatric department 
were found to have bilirubin levels lower 
than this (the lowest being 6 μmol/l). Three 
other patients referred with PJ were deemed 
clinically not jaundiced by the medical staff 
in the unit, but still underwent further inves-
tigations. Bilirubin level in this group ranged 
from 89–101 μmol/l. This highlights the diffi-
culty in clinical assessment and low level of 
confidence in physical findings among junior 
medical staff.

Preer and Phillip5 suggest that total 
serum bilirubin levels in breast milk 
jaundice should not exceed 200 μmol/l. 
Furthermore, levels below that should be 
easily attributable to benign causes. In 
the current cohort, a pathological cause of 
prolonged jaundice was found in 16 of 95 
patients (16.8%) with a level <200 μmol/l. 
Among 65 patients with total bilirubin level 
exceeding 200 μmol/l, 15 patients (23%) had 
a pathology detected, nine (13.8%) of which 
were deemed significant. The remainder 
of these infants were assumed to have 
breast milk jaundice. Overall, these findings 
indicate that total bilirubin level alone is 
not a reliable indicator of the cause of PJ. 

The importance of early detection and 
efficient evaluation of cholestasis (conju-
gated hyperbilirubinaemia) cannot be 
overstated.2 No single test can predict those 
at risk, therefore detection of cholestasis 
depends on early clinical evaluation and 
recognition of jaundice, pale stools and/or 
dark urine combined with appropriate labo-
ratory investigations,8 while remembering 
that pale stool and dark urine may be absent 
in the first weeks of hepatic pathologies and 
indicate established conjugated jaundice.2 
Parental observation of stool colour may be 
unreliable,8 therefore visualisation of stool 
during medical assessment is essential. All 

four patients with conjugated hyperbiliru-
binaemia in the current cohort had a history 
of normal stool colour prior to assessment. 
Of concern, visualisation of stool colour was 
documented by the medical staff in only 12% 
of the current group. 

Testing of all jaundiced newborns at 2 
weeks of age has a relatively low detection 
rate for cholestasis (1 for every 60–375),8 
which is used as an argument for delaying 
PJ screen. Some suggest that investigations 
can be delayed until 3 weeks of age in well 
term breastfed infants with normal stool 
and urine colour.2,8 However, the mean 
age of detection of conjugated hyperbiliru-
binaemia in the current series was 63 days 
(from 35–97). 

With regards to assessment of FBC, almost 
one fifth of the children were found to have 
transient benign neutropenia. Otherwise, 
the FBC was non-contributory. Similar 
findings were reported by Rodie et al.3

TFTs are not listed among first line inves-
tigations in most guidelines. Hannam et al11 
exclude T4 from PJ screening on the basis 
of cost/benefit ratio. In the current study, 
TFTs were assessed in most patients and 
revealed primary hypothyroidism requiring 
treatment in six patients. The National 
Screening Unit reports the incidence of 
congenital hypothyroidism in New Zealand 
to be 1:4,000, which translates to approxi-
mately 15 new diagnoses a year. 17

The role of urine testing to exclude 
urinary tract infection (UTI) in well patients 
with PJ is also unclear. Hannam et al11 
suggest that only unwell infants should 
have a urine sample obtained. In addition, 
Rodie et al3 exclude urine testing from their 
suggested approach. On the other hand, 
several reports indicate that up to 7.5% of 
asymptomatic, afebrile infants with PJ may 
have a UTI.18-20 In the current study, one 
patient was diagnosed with asymptomatic 
UTI and one with urosepsis. The nature of 
the current study limits further conclusions 
as to the role of routine urine testing. 

The current study is limited by the retro-
spective design and dependence on the 
accuracy of documentation of the reason 
for referral, as well as of the assessment 
details in the unit. The series represents a 
large group of infants seen and managed 
in the same area over a 3-year period. The 
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dataset was based upon referrals from 
primary care providers and therefore 
might not be representative of the whole 
population undergoing screening in the 
community at the time. Currently there is 
no universal pathway of PJ screening in 
the area and the referrals to the paediatric 
centre are likely triggered by lack of confi-
dence in the neonatal assessment among 
primary care providers, uncertainty as to 
the extent of the investigations required or 
lack of expertise at neonatal venepuncture. 
By excluding all infants referred with other 
concerns, the authors attempted to gather 
a cohort representative of a general popu-
lation of well infants with PJ in this area. It 
is possible that the high rate of pathology 
found was partly related to the late age of 
referral, as jaundice which is not improving 
for a longer period might be deemed more 
likely to be pathological in infants who had 
not had PJ screening. 

In conclusion, the current study indicates 
that caution is required when assessing 
infants with PJ. Well looking children with 

normal clinical examination, especially if 
performed by a practitioner with limited 
neonatal experience, may still have a 
pathological cause contributing to the PJ. 
The need for extensive investigations to 
exclude pathological causes of PJ needs 
to be balanced against cost effectiveness 
and the difficulty of obtaining blood and 
invasive urine samples in infants. Conse-
quently, a carefully planned panel of 
appropriate investigations is necessary to 
prevent misdiagnosis of significant causes. 
The current data confirms the importance 
of early review and screening of infants 
with PJ. It also supports the inclusion of 
specific tests, such as thyroid function 
testing, in the first line investigations. 
Further prospective studies are required 
to define a clear and balanced approach to 
PJ in early infancy in New Zealand, with 
recognition of local and regional differ-
ences. In addition, focused education and 
support is required for practitioners caring 
for and assessing infants with PJ.
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Ethnic counts on mortality, 
New Zealand Cancer 

Registry and census data: 
2006–2011

Matt Boyd, June Atkinson, Tony Blakely

ABSTRACT
AIMS: The New Zealand Census-Mortality Study demonstrated substantial undercounting of Māori/Pacific 
deaths on mortality relative to census data for the 1980s/1990s. This ethnic undercounting also exists in the 
New Zealand Cancer Registry. We aim to provide an update on this ‘numerator-denominator’ bias. 

METHODS: 2006 Census anonymously and probabilistically linked to subsequent mortality and Cancer 
Registry data allowing comparison of ethnicity recording. 

RESULTS: A ‘total’ definition of ethnicity showed the closest agreement between census and other data. 
Census:mortality ratios are close to 1.0 for Māori (1.01), Pacific (0.98) and ‘non-Māori non-Pacific non-Asian’ 
(nonMPA) people (0.98), but have increased for Asian (1.05 compared to 1.0 in 2001–06). 

Census:Cancer Registry ratios are close to 1.0 for nonMPA (1.03), and have notably improved for the other 
ethnicities compared to 2001–04: Māori 1.18 in 2001–4, improved to 1.01 in 2006–11; Pacific 1.11 improved 
to 0.97; Asian 1.15 improved to 1.08). This improvement in Cancer Registry coding of ethnicity coincides 
with changes to how the Cancer Registry extracts ethnicity. 

By region, Māori deaths and cancer registrations are underestimated more in DHBs with low proportions of 
Māori in their population. 

CONCLUSION: The ‘total’ definition of ethnicity is again demonstrated to be the preferred method for 
calculating incidence rates when using (unlinked) census data as the denominator. Agreement in ethnic 
counts between the census and the Cancer Registry has improved. 

Accurate monitoring and research 
on trends in ethnic inequalities 
in health is essential. Such trends 

require calculating mortality, cancer inci-
dence, or other rates at multiple points in 
time. These rates are usually calculated us-
ing ‘events’ (eg, deaths) or numerators from 
one file (eg, vitals registration), and denom-
inators from the census. If the recording 
of ethnicity varies between the numerator 
and denominator, the rates are wrong (ie, 
numerator-denominator bias). Moreover, 
if the discrepancy in recording of ethnicity 
between numerator and denominator files 
changes over time, spurious trend interpre-
tations will be made. 

The New Zealand Census-Mortality Study 
(NZCMS) has previously shown discrep-
ancies in the counting of Māori and Pacific 

deaths on mortality data relative to census 
data, most notably pre-1996.1 Similarly, 
the CancerTrends Study has described the 
same phenomenon in Cancer Registry data 
relative to census data.2 The magnitude of 
undercounting of Māori and Pacific deaths, 
and Māori and Pacific cancer registrations 
had demonstrably diminished by 2006.2,3

This means that although historic 
mortality trends prior to 1996 require 
recalculation due to the considerable bias 
in ethnicity group counts, more recent 
NZCMS data shows increasing agreement 
between census-mortality and census-
Cancer Registry ethnic counts, at least for 
the concept of ‘total’ ethnicity. By ‘total’ 
ethnicity, we mean where a person is 
assigned as Māori (or Pacific, or Asian) if 
any one of multiple options to self-identify 
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(or next-of-kin-identify on mortality data) 
is coded as Māori (or Pacific or Asian; see 
Methods for further details). 

This paper updates a body of work from 
the NZCMS and CancerTrends studies on 
discrepancies between ethnic counts on 
mortality and census, and cancer regis-
tration and census data.1-8 The main 
objectives of this paper are to quantify any 
existing discrepancies in ethnicity counts 
for mortality and Cancer Registry data (for 
2006–11 and, by way of comparison, earlier 
periods) and 2006 census data, and whether 
these differ systematically on the basis of 
other variables including sex, age, DHB, 
deprivation, or cause of death. 

Methods
We used the same method previously 

described to link census and mortality 
data,1,7,9-11 and census and Cancer Registry 
data.2 Linkage between census data and 
mortality/Cancer Registry data were created 
using probabilistic record linkage software 
(QualityStage). The software linked anony-
mised records within a geographic area 
(meshblock or census area unit).

For the period 2006–11, 82.6% of eligible 
mortality records, and 80.3% of eligible 
Cancer Registry records (all ages) were 
anonymously and probabilistically linked 
to a 2006 census record. For the purposes of 
determining numerator-denominator bias, 
the linked records were further restricted 
to highly probable links (HPL, 80.1% 
of 2006–11 mortality records, 78.5% of 
2006–11 Cancer Registry records). HPL are 
those census and cancer/mortality records 
that were linked without using ethnicity as 
a matching variable. 

The number of deaths/incident cancers 
in the HPL dataset was weighted up so that 
it was representative of all 2006–11 eligible 
cancer/mortality records. Weights were 
calculated based on variables that were 
predictors of being in the HPL using logistic 
regression analyses: age at census; sex; 
prioritised ethnicity; rurality; residential 
mobility of area unit; NZ Deprivation 
Index; Regional Health Authority (ie, four 
regions); and cause of death. Cells within 
a stratum that met the numerical criterion 
of >3 linked records, were separated and 
assigned an independent weight, whereas 

the remaining cells were collapsed. The 
order of collapsing of strata variables to 
ensure sufficient cell sizes was based on the 
strength of their relationship with HPL.

Inverse probability weights were then 
assigned to each strata, eg, if there were 
20 eligible male cancer registrations aged 
45–64 in a specific strata and 15 of these 
were in the HPL dataset, then each of these 
15 was given a weight of 1.33 (ie, 20/15). 
Once the datasets were weighted up to be 
representative of the mortality/cancer regis-
trant populations, we then cross classified 
the number of deaths/cancer registrants 
by their ethnic group codes on mortality/
Cancer Registry and census data.

Ethnicity Definitions
Three ethnicity definitions were used to 

assess any discrepancies in ethnic counts 
between the census and mortality and the 
census and Cancer Registry data:

Total ethnicity was assigned as Māori if 
any ethnic group identified on the census 
or mortality record was Māori. The same 
was done for Pacific and Asian ethnicity. 
Individuals could be assigned multiple 
ethnicities and consequently the sum of 
counts across ethnic groups will be greater 
than actual number of decedents or cancer 
registrants. All responses that did not 
record Māori, Pacific, or Asian ethnicity 
form a non-Māori , non-Pacific, non-Asian 
remainder (nonMPA), with missing data as 
a final separate category. 

Prioritised ethnicity was assigned as 
Māori if any of the three possible, self-iden-
tified ethnicity responses was Māori. 
(Of note, total and prioritised counts for 
Māori are identical.) For non-Māori, an 
individual was assigned as Pacific if one 
of the self-identified ethnic groups was 
Pacific. For non-Māori, non-Pacific, an 
individual was assigned as Asian if one of 
the self-identified ethnic groups was Asian. 
The remaining individuals were assigned as 
nonMPA (equivalent to sole nonMPA). These 
are mutually exclusive groups, such that 
the sum across ethnic groups (plus those 
missing ethnicity) is the total number of 
mortality or Cancer Registry records.

Sole ethnicity was assigned as Māori if 
Māori was the only ethnic group self-iden-
tified. Similarly, an individual was assigned 
as Pacific or Asian if it was the only 
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self-identified ethnic group. All others were 
assigned as ‘Remainder’. This group also 
included some extra decedents/registrants 
that, for example, self-identified multiple 
ethnic groups. 

The methods for collecting ethnicity data 
on both the census and Cancer Registry 
have changed over time,12,13 and so compar-
isons across time periods must take this 
into account.

Results
Table 1 shows the key findings for 

mortality. Weighted ethnicity counts are 
displayed according to both the census 

and mortality records (ages and sexes 
combined). For example in 2006–11, using 
‘total’ ethnicity, there were 13,527 Māori 
deaths according to mortality records, but 
13,686 estimated as Māori according to 
census data, giving a ratio of 1.01 (ie, good 
agreement). Consistent with our previous 
findings,3 the ‘total’ definition of ethnicity 
again demonstrates the closest agreement 
between census and mortality data for 
Māori and Pacific. For Asian, the ratio was 
slightly high at 1.05 in 2006–11 (ie, census 
ethnic counts 5% higher than mortality 
counts). When the ‘sole’ definition was used 
the census count for Māori was lower than 
the mortality data (ie, ratio 0.87), consistent 

Table 1: Census ethnicity and death registration form ethnicity totals and ratios for all ages in 2006–11 
(n=139,143 deaths; for total, prioritised, and sole ethnicity definitions), and census to mortality ratios for 
previous periods. 

Census to Mortality Ratio Census Count 
2006–11

Death Registration 
Count 2006–11

Total Ethnicity 1996–99 † 2001–06 † 2006–11

Māori 1.07 0.99 1.01 13,686 13,527

Pacific People  - 0.98 0.98 4,533 4,632

Asian People  - 1.00 1.05 2,994 2,865

nonMPA ‡ 1.03 1.01 0.98 116,235 118,320

Prioritised Ethnicity

Māori 1.07 0.99 1.01 13,686 13,527

Pacific People 0.99 0.97 0.96 4,347 4,524

Asian People 1.02 1.01 1.06 2,880 2,721

nonMPA ‡ 0.99 1.00 0.98 116,235 118,320 

Sole Ethnicity

Māori 0.86 0.86 0.87 10,518 12,042 

Pacific People 0.90 0.96 0.97 4,053 4,191 

Asian People 1.01 1.01 1.07 2,775 2,589 

Remainder # 0.99 1.01 1.01 121,800 120,327 

All the counts are weighted, and then random rounded to a multiple of three as per Statistics New Zealand protocol. 
The census to mortality ratio is the census count divided by the death registration form count. 
Data identified as ‘missing’ ethnicity is omitted from the table (less than 1.5% of data). 
† The 1996-99 ratios are sourced from Table 1 of Blakely et al (2008), except for the total ethnicity ratios for
Pacific and Asian, which were not previously calculated. The 2001–2006 ratios were calculated from Table 1 of Tan et 
al (2010). 
‡ The ‘total nonMPA’ group was defined as those people for which Māori, Pacific, or Asian ethnicity was not recorded. 
The ‘prioritised nonMPA’ is best thought of those remaining after all census respondents or decedents with any one 
of Māori, Pacific or Asian ethnicity have been ‘prioritised out’. Put another way, one might think of the ‘prioritised 
nonMPA’ group as actually being the ‘sole nonMPA’ group.
# The ‘Remainder’ group in the sole series includes those reporting nonMPA ethnic group (i.e. the ‘total nonMPA’ 
group) plus some extra decedents or census respondents who were recorded as, say, both Māori and Pacific and 
therefore not eligible to be either ‘sole Māori’ or ‘sole Pacific’.
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with earlier years. This discrepancy 
occurs because fewer mortality records 
are assigned two or more ethnic groups 
compared to census data. 

Table 2 shows the weighted ethnicity 
counts according to both census and Cancer 
Registry data. For ‘total’ ethnicity, data 
from earlier cohorts has been included. 
For 2006–11 there is good agreement of 
total ethnic counts between census and 
Cancer Registry data for Māori, Pacific and 
nonMPA, an improvement from earlier 
periods where census counts were higher 
for Māori and Pacific (or under-recording of 
Māori and Pacific on the Cancer Registry). 
As with the mortality ratios above, the 
Asian ratio is still moderately elevated in 
2006–11 at 1.08.

For the remainder of the results, we focus 
on ‘total’ definition of ethnicity results only.

DHB Variation
Ethnicity counts and census:mortality 

data show variation by DHB. The ‘total’ 
ethnicity census to mortality ratios for 
2006–11 range across: 0.91–1.14 (Māori), 
0.92–1.30 (Pacific), and 0.80–1.50 (Asian) by 
DHB, although some ratios for Pacific and 
Asian were based on small numbers of indi-
viduals. Figure 1a illustrates the regional 
variation in census to mortality ratios using 
‘total’ ethnicity for Māori by DHB. There is 
a tendency for Māori census:mortalty ratios 
to be greater (ie, some undercounting of 
Māori deaths) in the southern regions, espe-
cially the DHBs Nelson-Marlborough and 
Canterbury (blue regions in the figure). 

Ethnicity counts and census:cancer data 
show systematic variation by DHB. The 
‘total’ ethnicity census to Cancer Registry 
ratios for 2006–11 range across: 0.91–1.22 

Table 2: Census ethnicity and cancer registration ethnicity totals and ratios for all ages for 2006–11 (n=114,498 cancer 
registrations; for total, prioritised, and sole ethnicity definitions), and census to cancer Registry ratios for previous 
periods. 

Census to Cancer Registry Ratios † Census 
Count 
2006–11

Cancer 
Registry 
Count
2006–11

Total Ethnicity 1981–86 1986–91 1991–96 1996–2001 2001–04 2006–11

Māori 1.44 1.25 1.26 1.30 1.18 1.01 10,497 10,431 

Pacific People 1.36 1.22 1.22 1.22 1.11 0.97 3,390 3,507

Asian People 3.14 1.60 1.35 1.15 1.08 3,768 3,483

nonMPA ‡ 0.96 0.97 0.99 1.07 1.03 1.03 96,306 93,222 

Prioritised Ethnicity

Māori 1.01 10,497 10,431 

Pacific People 0.97 3,180 3,285

Asian People 1.10 3,612 3,294

nonMPA ‡ 1.03 96,306 93,222 

Sole Ethnicity

Māori 1.04 6,963 6,696

Pacific People 1.01 2,790 2,754

Asian People 1.18 3,465 2,943

Remainder # 0.99 101,280 102,102 
All the counts are weighted, and then random rounded to a multiple of three as per Statistics New Zealand protocol. The census to 
mortality ratio is the census count divided by the death registration form count. 
Data identified as ‘missing’ ethnicity is omitted from the table (less than 4% of data).
†Previous data is sourced from Shaw et al (2009). 
‡ The ‘total nonMPA’ group was defined as those people for which Māori, Pacific, or Asian ethnicity was not recorded. The ‘prioritised 
nonMPA’ is best thought of those remaining after all census respondents or cancer registrants with any one of Māori, Pacific or Asian 
ethnicity have been ‘prioritised out’. Put another way, one might think of the ‘prioritised nonMPA’ group as actually being the ‘sole 
nonMPA’ group.
# The ‘Remainder’ group in the sole series includes those reporting nonMPA ethnic group (i.e. the ‘total nonMPA’ group) plus some extra 
registrants or census respondents who were recorded as, say, both Māori and Pacific and therefore not eligible to be either ‘sole Māori’ 
or ‘sole Pacific’.
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(Māori), 0.75–1.67 (Pacific), and 0.75–1.50 
(Asian) by DHB, although some ratios for 
Pacific and Asian were based on small 
numbers of individuals. Figure 1b shows 
the census:Cancer Registry ratios using 
‘total’ ethnicity for Māori by DHB. As with 
Figure 1a for mortality, there is a tendency 
for ratios to be greater than 1.0 for southern 
DHBs (blue regions in the figure). 

Figure 2 illustrates four plots of the asso-
ciation between the proportion of Māori 
(Asian) deaths (cancers) within each DHB 
catchment, as estimated from the census 
data on the x-axes, and the census:mor-
tality (census:Cancer Registry) ratios. The 
size of each plot-point is proportional 
to the number of Māori (Asian) deaths 
(cancers). For the Māori census:mortality 
plot (Figure 2a) there is a tendency for the 
ratio to decrease with increasing proportion 
of Māori deaths in each DHB (Pearson’s 
r=-0.44, p=0.04 for an unweighted analysis; 
r=-0.43, p=0.05 when weighted by the 
number of Māori deaths in each DHB). As 
with the Māori census:mortality plot, the 
Māori census:cancer plot (Figure 2b) also 
suggests a tendency for lower ratios with 
an increasing proportion of cancer regis-
trations within each DHB that are Māori 
(Pearson’s r=-0.39, p=0.08; Pearson’s r 
weighted by number of Māori registrants in 
each DHB = -0.51, p=0.02).

 Figure 2c and 2d show the Asian plots for 
census:mortality and census:cancer ratios, 
equivalent to the Māori plots in Figure 2a 
and 2b, respectively. The Asian census:mor-
tality plot, and the Asian census:cancer 
plot show wide scatter of ratios with a low 
proportion of Asian registrations. The Asian 
cancer plot shows a relatively consistent 
ratio of between 1.05 and 1.10 for DHBs 
when 2% or more of cancer registrations 
are of Asian ethnicity.

The full list of ratios for census to 
mortality and census to Cancer Registry by 
DHB is displayed in Supplementary Tables 
S1 and S2. 

Sex variation
There was no marked variation in 

2006–11 ‘total’ ethnicity ratios by sex, except 
for a possible pattern of closer approxi-
mation to a census-cancer ratio of 1.0 for 
females versus males (1.00 vs 1.02 (Māori), 
0.98 vs 0.95 (Pacific), 1.07 vs 1.10 (Asian), 
and 1.02 vs 1.05 (nonMPA)) (Supplementary 
Tables S3 and S4). 

Age
There was no notable variation in counts 

for Māori or nonMPA mortality data by age 
using ‘total’ ethnicity (ratios for Māori range 
from 0.97–1.02, and nonMPA 0.96–0.99). 
However, there appears to be some under-
counting of Pacific and Asian people in 

Figure 1 (a&b): New Zealand maps showing census:mortality and census:cancer ratio for Māori, by 
DHB for 2006–11 using ‘total’ ethnicity definition.

1a 1b
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mortality data in younger age brackets (eg, 
census-mortality ratios: Asian 0–14 years = 
1.19, 15–24 years = 1.29; Pacific 15–24 years 
= 1.12) (Supplementary Table S5). 

All ethnicities except nonMPA show 
undercounting for younger ages in the 
cancer data (eg, census:cancer ratios for 
15–24 years: Māori 1.11, Pacific 1.33, Asian 
1.49, nonMPA 0.99; n>100 for all counts). 
The pattern reverses with older age (eg, 
age 75–84: Māori 0.93, Pacific 0.87, Asian 
0.99, nonMPA 1.01, n>200 for all counts, see 
Supplementary Table S6). 

Each data point is a DHB. Plot is weighted 
by the number (N) of Māori deaths/regis-
trants in each DHB, and by log of the number 
of Asian deaths/registrants in each DHB. 

Cause of Death
Census to mortality ratios for Māori 

(0.99–1.03) and nonMPA (0.97–0.98) are 
stable across cause of death. However, 
Pacific and Asian mortality data show a 
possible misalignment with census data 

for respiratory (0.95, 1.07 respectively) 
and unintentional injury/suicide/violent 
(1.10, 1.10 respectively; probably due to 
confounding by younger age) causes of death 
than for cancer (0.98, 1.04) or CVD and IHD 
(0.97, 1.03) (Supplementary Table S7). 

NZDep2006
There appears to be no systematic vari-

ation by New Zealand Deprivation Index 
for the census to mortality ratios (Supple-
mentary Table S8). However, Pacific appear 
to be over-reported on the Cancer Registry 
by ‘total’ ethnicity for low deprivation areas 
(NZDep2006 1–2 ratio=0.83, n=192 regis-
trants; NZDep2006 3–4 ratio=0.91, n=312 
registrants) (Supplementary Table S9). 

Discussion
With this analysis of 2006–11 mortality 

data, Cancer Registry data, and linked 2006 
census records, we have demonstrated that 
the ‘total’ definition of ethnicity continues 
to be the best method to use for alignment 

Figure 2: Proportion ethnic group (Māori or Asian) by census:mortality or census:cancer ratio, by DHB 
for 2006-11 using ‘total’ ethnicity definition.



28 NZMJ 29 January 2016, Vol 129 No 1429
ISSN 1175-8716                   © NZMA

www.nzma.org.nz/journal

ARTICLE

of health data and census data ethnicity 
counts. That is, we recommend using total 
ethnicity counts on mortality and Cancer 
Registry data when using census data as the 
denominator in the calculation of rates to 
avoid numerator-denominator bias. 

The alignment of ethnicity, as recorded 
on the Cancer Registry, with ethnicity data 
from the census continues to improve. 
In order to effectively plan, deliver and 
evaluate cancer control policy, and inter-
ventions for their effect on inequalities, 
accurate ethnicity statistics are needed. 
Cancer incidence statistics are calculated 
using numerator ethnicity information 
from the New Zealand Cancer Registry 
(NZCR) and denominator information from 
the census.14 Recent advances in alignment 
may be partly due to the introduction of a 
new algorithm for populating ethnicity on 
the Cancer Registry since 2009. This algo-
rithm extracts ethnicity data from mortality, 
NHI and National Minimum Dataset (NMDS) 
sources, allocating an ethnic identity if 
it appears on more than 20% of health 
records.13 This will require monitoring 
over time (ie, with further census Cancer 
Registry linkage beyond 2013, perhaps in 
the Statistics New Zealand Integrated Data 
Infrastructure15that will probably supersede 
the NZCMS and CancerTrends as stand-
alone studies). 

The apparent increased inaccuracy in 
recording of Asian ethnicity in mortality 
and Cancer Registry data when compared 
to census data may be of concern. The 
emerging undercount of Asian on these 
sources reverses the general trend to 
improved accuracy in ethnicity data over 
the last two decades. This is something that 
should be investigated. The category ‘Asian’ 
is very diverse and it is possible that social/
demographic trends in some regions may be 
creating opacity as to who counts as Asian. 

There is a trend for DHBs that have lower 
proportions of Māori (and Asian) events to 
undercount Māori (Asian) on mortality and 
cancer records. For Māori, this is suggested 
in Figure 2a and 2b which display the 
relationship between ethnicity ratio and 
proportion of Māori by DHB. When we turn 
to Asian ethnicity, it is just those DHBs with 
less than 2% of all deaths (or cancer regis-
trations) that have wide scatter in their 

ratios (Figures 2c and 2d). This is most likely 
just a function of small numbers.

Pacific people may be slightly (eg, 2 to 
3%) over-reported in mortality/cancer data 
sets (using the census as the gold standard), 
although this could be just statistical impre-
cision or instability (we have not attempted 
to quantify uncertainty in our estimates). 
Audits of the accuracy of ethnicity infor-
mation in other health datasets in the last 
three decades have (almost entirely) shown 
over-counting of New Zealand European/
other and undercounting of Māori and 
(when examined) Pacific People.16,17 This 
pattern should be monitored over time.

Other socio-demographic variation was 
subtle and should be monitored over time. 

As we have previously recognised,3 these 
analyses necessarily uses only a subgroup 
of the total census records available, ie, the 
highly probable links (HPL), which were 
weighted up. We are assuming that there 
is no systematic difference in the HPL vs 
non-HPL data. We do not attempt to quantify 
uncertainty around our ratio estimates, but 
we do caution against over interpretation of 
small changes for a given ethnic group over 
time (eg, the ‘total’-definition Māori ratios 
in Table 1 from 2001–06 to 2006–11 should 
be interpreted as no change over time). 
Furthermore, the Pacific and Asian ethnic 
groups are not homogenous populations. 
Within the broad misclassification ratios 
there may be differences for specific ethnic 
groups, ie, Samoan, Indian.

In conclusion, the ‘total’ definition of 
ethnicity again appears to be the most 
accurate and consequently this definition 
ought to be used for the calculation of 
ethnic mortality and cancer incidence 
rates when using (unlinked) census data 
as the denominator. Generally, ethnic 
recording on mortality and cancer data 
is of reasonable quality, and the health 
sector should be congratulated for the 
efforts to improve recording in recent 
decades. However, more investigation is 
warranted to explain the possible wors-
ening agreement in census:mortality and 
census:cancer ratios for Asian peoples since 
our last update, and the DHB variation in 
ratios that appears to be correlated with 
ethnic density.
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Supplementary Tables
Table S1: Census Total Ethnicity by Death Registration Form and NHI Total Ethnicity 2006–11 NZCMS 

cohort by DHB.

DHB Ethnicity Census 
Deaths

Mortality 
Deaths

Census to 
Mortality 
Ratio

Northland Total NZ Māori 1,446 1,479 0.98

Total Pacific 51 48 1.06

Total Asian 24 21 1.14

nonMPA (European/Other) 4,485 4,578 0.98

Waitemata Total NZ Māori 684 678 1.01

Total Pacific 483 525 0.92

Total Asian 456 447 1.02

nonMPA (European/Other) 11,115 11,253 0.99

Auckland Total NZ Māori 708 681 1.04

Total Pacific 1,137 1,185 0.96

Total Asian 771 762 1.01

nonMPA (European/Other) 8,592 8,841 0.97

Counties Manukau Total NZ Māori 1,470 1,521 0.97

Total Pacific 1,569 1,617 0.97

Total Asian 648 609 1.06

nonMPA (European/Other) 7,095 7,173 0.99

Waikato Total NZ Māori 1,827 1,686 1.08

Total Pacific 189 195 0.97

Total Asian 150 129 1.16

nonMPA (European/Other) 10,002 10,302 0.97

Lakes Total NZ Māori 909 951 0.96

Total Pacific 99 96 1.03

Total Asian 21 24 0.88

nonMPA (European/Other) 2,601 2,613 1.00

Bay of Plenty Total NZ Māori 1,314 1,290 1.02

Total Pacific 48 39 1.23

Total Asian 63 51 1.24

nonMPA (European/Other) 6,990 7,125 0.98

Tairawhiti Total NZ Māori 663 711 0.93

nonMPA (European/Other) 1,134 1,119 1.01

Taranaki Total NZ Māori 390 393 0.99

Total Pacific 18 18 1.00

Total Asian 12 15 0.80

nonMPA (European/Other) 3,807 3,894 0.98
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DHB Ethnicity Census 
Deaths

Mortality 
Deaths

Census to 
Mortality 
Ratio

Hawke’s Bay Total NZ Māori 963 897 1.07

Total Pacific 78 81 0.96

Total Asian 60 51 1.18

nonMPA (European/Other) 4,965 5,061 0.98

Whanganui Total NZ Māori 420 441 0.95

Total Pacific 21 18 1.17

Total Asian 18 12 1.50

nonMPA (European/Other) 2,403 2,412 1.00

Midcentral Total NZ Māori 534 528 1.01

Total Pacific 39 30 1.30

Total Asian 63 63 1.00

nonMPA (European/Other) 5,349 5,403 0.99

Hutt Total NZ Māori 375 396 0.95

Total Pacific 165 162 1.02

Total Asian 117 108 1.08

nonMPA (European/Other) 3,681 3,774 0.98

Capital and Coast Total NZ Māori 438 441 0.99

Total Pacific 369 369 1.00

Total Asian 267 264 1.01

nonMPA (European/Other) 6,063 6,138 0.99

Wairarapa Total NZ Māori 141 141 1.00

Total Pacific 15 15 1.00

Total Asian 12 12 1.00

nonMPA (European/Other) 1,443 1,455 0.99

Nelson  
Marlborough

Total NZ Māori 210 186 1.13

Total Pacific 21 18 1.17

Total Asian 15 15 1.00

nonMPA (European/Other) 4,875 4,995 0.98

West Coast Total NZ Māori 63 69 0.91

nonMPA (European/Other) 1,230 1,251 0.98

Canterbury Total NZ Māori 636 558 1.14

Total Pacific 144 138 1.04

Total Asian 213 195 1.09

nonMPA (European/Other) 16,932 17,229 0.98

South Canterbury Total NZ Māori 60 57 1.05

nonMPA (European/Other) 2,547 2,574 0.99
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DHB Ethnicity Census 
Deaths

Mortality 
Deaths

Census to 
Mortality 
Ratio

Otago Total NZ Māori 174 168 1.04

Total Pacific 36 39 0.92

Total Asian 54 57 0.95

nonMPA (European/Other) 7,224 7,347 0.98

Southland Total NZ Māori 267 252 1.06

Total Pacific 30 30 1.00

Total Asian 12 9 1.33

nonMPA (European/Other) 3,699 3,789 0.98

Table S2: Census Total Ethnicity by Cancer Registry and NHI Total Ethnicity 2006–11 CancerTrends 
cohort by DHB

DHB Ethnicity Census 
Ethnicity

First Cancer 
Register Eth

Census to 
Cancer Ratio

Northland Total NZ Māori 900 936 0.96

Total Pacific 42 42 1.00

Total Asian 18 24 0.75

nonMPA (European/Other) 3,726 3,687 1.01

Waitemata Total NZ Māori 741 699 1.06

Total Pacific 447 465 0.96

Total Asian 696 651 1.07

nonMPA (European/Other) 10,767 10,152 1.06

Auckland Total NZ Māori 621 597 1.04

Total Pacific 804 825 0.97

Total Asian 1,092 1,029 1.06

nonMPA (European/Other) 7,077 6,732 1.05

Counties Manukau Total NZ Māori 1,062 1,053 1.01

Total Pacific 1,050 1,098 0.96

Total Asian 717 675 1.06

nonMPA (European/Other) 6,390 6,084 1.05

Waikato Total NZ Māori 1,233 1,218 1.01

Total Pacific 141 141 1.00

Total Asian 150 129 1.16

nonMPA (European/Other) 8,160 7,827 1.04

Lakes Total NZ Māori 600 624 0.96

Total Pacific 60 51 1.18

Total Asian 30 24 1.25

nonMPA (European/Other) 2,250 2,178 1.03
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DHB Ethnicity Census 
Ethnicity

First Cancer 
Register Eth

Census to 
Cancer Ratio

Bay of Plenty Total NZ Māori 987 969 1.02

Total Pacific 33 42 0.79

Total Asian 69 51 1.35

nonMPA (European/Other) 6,216 6,126 1.01

Tairawhiti Total NZ Māori 432 444 0.97

nonMPA (European/Other) 939 930 1.01

Taranaki Total NZ Māori 264 285 0.93

Total Pacific 9 9 1.00

Total Asian 24 21 1.14

nonMPA (European/Other) 2,994 2,907 1.03

Hawke’s Bay Total NZ Māori 666 690 0.97

Total Pacific 60 63 0.95

Total Asian 48 36 1.33

nonMPA (European/Other) 4,011 3,810 1.05

Whanganui Total NZ Māori 306 312 0.98

Total Pacific 15 9 1.67

Total Asian 15 12 1.25

nonMPA (European/Other) 1,875 1,818 1.03

Midcentral Total NZ Māori 483 447 1.08

Total Pacific 42 39 1.08

Total Asian 66 57 1.16

nonMPA (European/Other) 4,422 4,287 1.03

Hutt Total NZ Māori 333 357 0.93

Total Pacific 111 117 0.95

Total Asian 138 132 1.05

nonMPA (European/Other) 2,724 2,646 1.03

Capital and Coast Total NZ Māori 396 423 0.94

Total Pacific 327 348 0.94

Total Asian 294 276 1.07

nonMPA (European/Other) 4,848 4,635 1.05

Wairarapa Total NZ Māori 108 117 0.92

Total Pacific 9 12 0.75

Total Asian 9 12 0.75

nonMPA (European/Other) 1,104 1,065 1.04

Nelson Marlbor-
ough

Total NZ Māori 201 165 1.22

Total Pacific 15 9 1.67

Total Asian 18 18 1.00

nonMPA (European/Other) 4,113 4,065 1.01
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DHB Ethnicity Census 
Ethnicity

First Cancer 
Register Eth

Census to 
Cancer Ratio

West Coast Total NZ Māori 60 66 0.91

nonMPA (European/Other) 933 921 1.01

Canterbury Total NZ Māori 666 621 1.07

Total Pacific 141 153 0.92

Total Asian 285 261 1.09

nonMPA (European/Other) 13,962 13,644 1.02

South Canterbury Total NZ Māori 60 54 1.11

Total Asian 18 12 1.50

nonMPA (European/Other) 2,010 2,007 1.00

Otago Total NZ Māori 174 165 1.05

Total Pacific 39 45 0.87

Total Asian 60 48 1.25

nonMPA (European/Other) 5,238 5,190 1.01

Southland Total NZ Māori 201 195 1.03

Total Pacific 21 18 1.17

nonMPA (European/Other) 2,541 2,508 1.01

Table S3: Census Total Ethnicity by Death Registration Form and NHI Total Ethnicity 2006–11 NZCMS 
cohort by Sex

Ethnicity Sex Ethnicity Census 
Deaths

Mortality 
Deaths

Census to 
Mortality 
Ratio

Total Ethnicity Male Total NZ Māori 7,422 7,272 1.02

Total Pacific 2,394 2,433 0.98

Total Asian 1,623 1,557 1.04

nonMPA (European/Other) 56,820 57,819 0.98

Female Total NZ Māori 6,264 6,258 1.00

Total Pacific 2,136 2,199 0.97

Total Asian 1,374 1,311 1.05

nonMPA (European/Other) 59,412 60,498 0.98
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Table S4: Census Total Ethnicity by Cancer Registry and NHI Total Ethnicity 2006–11 CancerTrends 
cohort by Sex

Ethnicity Sex Ethnicity Census 
Ethnicity

First 
Cancer 
Register 
Eth

Census 
to 
Cancer 
Ratio

Total Ethnicity Male Total NZ Māori 3,924 3,846 1.02

Total Pacific 1,335 1,404 0.95

Total Asian 1,389 1,266 1.10

nonMPA (European/Other) 47,154 44,895 1.05

Female Total NZ Māori 6,570 6,585 1.00

Total Pacific 2,055 2,106 0.98

Total Asian 2,379 2,217 1.07

nonMPA (European/Other) 49,152 48,327 1.02

Table S5: Census Total Ethnicity by Death Registration Form and NHI Total Ethnicity 2006–11 NZCMS 
cohort by Age Groups

Age Group Ethnicity Census 
Deaths

Mortality 
Deaths

Census to 
Mortality 
Ratio

0–14 yrs Total NZ Māori 411 405 1.01

Total Pacific 138 129 1.07

Total Asian 57 48 1.19

nonMPA (European/Other) 465 483 0.96

15–24 yrs Total NZ Māori 543 531 1.02

Total Pacific 192 171 1.12

Total Asian 81 63 1.29

nonMPA (European/Other) 1,008 1,041 0.97

25–44 yrs Total NZ Māori 1,773 1,737 1.02

Total Pacific 597 564 1.06

Total Asian 288 261 1.10

nonMPA (European/Other) 3,825 3,933 0.97

45–64 yrs Total NZ Māori 5,109 5,043 1.01

Total Pacific 1,416 1,461 0.97

Total Asian 852 795 1.07

nonMPA (European/Other) 17,142 17,445 0.98

65–74 yrs Total NZ Māori 3,297 3,240 1.02

Total Pacific 1,083 1,125 0.96

Total Asian 666 663 1.00

nonMPA (European/Other) 20,964 21,267 0.99
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Age Group Ethnicity Census 
Deaths

Mortality 
Deaths

Census to 
Mortality 
Ratio

75–84 yrs Total NZ Māori 2,043 2,040 1.00

Total Pacific 828 882 0.94

Total Asian 681 681 1.00

nonMPA (European/Other) 41,421 42,102 0.98

>=85 yrs Total NZ Māori 513 528 0.97

Total Pacific 279 297 0.94

Total Asian 366 354 1.03

nonMPA (European/Other) 31,407 32,052 0.98

Table S6: Census Total Ethnicity by Cancer Registry and NHI Total Ethnicity 2006–11 CancerTrends 
cohort by Age Groups

Age Group Ethnicity Census 
Ethnicity

First Cancer 
Register Eth

Census to 
Cancer Ratio

0–14 yrs Total NZ Māori 159 156 1.02

Total Pacific 84 84 1.00

Total Asian 45 36 1.25

nonMPA (European/Other) 360 366 0.98

15–24 yrs Total NZ Māori 906 813 1.11

Total Pacific 204 153 1.33

Total Asian 183 123 1.49

nonMPA (European/Other) 3,000 3,033 0.99

25–44 yrs Total NZ Māori 2,406 2,301 1.05

Total Pacific 819 804 1.02

Total Asian 1,029 903 1.14

nonMPA (European/Other) 11,313 10,893 1.04

45–64 yrs Total NZ Māori 4,482 4,518 0.99

Total Pacific 1,353 1,440 0.94

Total Asian 1,524 1,428 1.07

nonMPA (European/Other) 35,046 33,240 1.05

65–74 yrs Total NZ Māori 1,836 1,872 0.98

Total Pacific 609 657 0.93

Total Asian 657 657 1.00

nonMPA (European/Other) 22,770 22,029 1.03

75–84 yrs Total NZ Māori 645 696 0.93

Total Pacific 279 321 0.87

Total Asian 285 288 0.99

nonMPA (European/Other) 18,879 18,690 1.01
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Age Group Ethnicity Census 
Ethnicity

First Cancer 
Register Eth

Census to 
Cancer Ratio

>=85 yrs Total NZ Māori 63 78 0.81

Total Pacific 39 45 0.87

Total Asian 42 45 0.93

nonMPA (European/Other) 4,941 4,968 0.99

Table S7: Census Total Ethnicity by Death Registration Form and NHI Total Ethnicity 2006-11 NZCMS 
cohort by Cause of Death Groupings

Cause of Death Ethnicity Census 
Deaths

Mortality 
Deaths

Census to 
Mortality Ratio

Cancer Total NZ Māori 4,254 4,137 1.03

Total Pacific 1,302 1,332 0.98

Total Asian 999 960 1.04

nonMPA (European/Other) 34,974 35,550 0.98

Respiratory Total NZ Māori 1,086 1,080 1.01

Total Pacific 261 276 0.95

Total Asian 132 123 1.07

nonMPA (European/Other) 8,220 8,370 0.98

Congenital, Perinatal, SIDS Total NZ Māori 102 99 1.03

Total Pacific 36 33 1.09

Total Asian 30 30 1.00

nonMPA (European/Other) 462 474 0.97

Other Causes Total NZ Māori 2,436 2,406 1.01

Total Pacific 1,071 1,122 0.95

Total Asian 621 597 1.04

nonMPA (European/Other) 22,503 22,977 0.98

Unintentional Injury, Suicide, 
Violent

Total NZ Māori 1,521 1,482 1.03

Total Pacific 357 324 1.10

Total Asian 255 231 1.10

nonMPA (European/Other) 6,417 6,576 0.98

CVD & IHD Total NZ Māori 4,290 4,323 0.99

Total Pacific 1,503 1,545 0.97

Total Asian 954 930 1.03

nonMPA (European/Other) 43,659 44,373 0.98
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Table S8: Census Total Ethnicity by Death Registration Form and NHI Total Ethnicity 2006–11 NZCMS 
cohort by NZDep2006 decile groupings.

NZDep2006 
Grp2

Ethnicity Census 
Deaths

Mortality 
Deaths

Census to 
Mortality Ratio

Dep 1–2 Total NZ Māori 540 540 1.00

Total Pacific 174 192 0.91

Total Asian 498 483 1.03

nonMPA (European/Other) 19,053 19,242 0.99

Dep 3–4 Total NZ Māori 1,089 1,059 1.03

Total Pacific 297 300 0.99

Total Asian 624 606 1.03

nonMPA (European/Other) 23,370 23,775 0.98

Dep 5–6 Total NZ Māori 1,758 1,671 1.05

Total Pacific 417 456 0.91

Total Asian 612 591 1.04

nonMPA (European/Other) 25,440 25,869 0.98

Dep 7–8 Total NZ Māori 3,201 3,141 1.02

Total Pacific 975 993 0.98

Total Asian 642 615 1.04

nonMPA (European/Other) 27,873 28,452 0.98

Dep 9–10 Total NZ Māori 7,095 7,110 1.00

Total Pacific 2,670 2,691 0.99

Total Asian 618 570 1.08

nonMPA (European/Other) 20,487 20,973 0.98

Table S9: Census Total Ethnicity by Cancer Registry and NHI Total Ethnicity 2006–11 CancerTrends 
cohort by NZDep2006 decile groupings.

NZDep2006 
Grp2

Ethnicity Census 
Ethnicity

First Cancer 
Register Eth

Census to 
Cancer Ratio

Dep 1–2 Total NZ Māori 732 681 1.07

Total Pacific 159 192 0.83

Total Asian 753 690 1.09

nonMPA (European/Other) 22,371 21,153 1.06

Dep 3–4 Total NZ Māori 987 930 1.06

Total Pacific 285 312 0.91

Total Asian 792 735 1.08

nonMPA (European/Other) 21,507 20,682 1.04

Dep 5–6 Total NZ Māori 1,641 1,584 1.04

Total Pacific 393 414 0.95

Total Asian 825 759 1.09

nonMPA (European/Other) 20,658 20,133 1.03
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NZDep2006 
Grp2

Ethnicity Census 
Ethnicity

First Cancer 
Register Eth

Census to 
Cancer Ratio

Dep 7–8 Total NZ Māori 2,481 2,490 1.00

Total Pacific 789 795 0.99

Total Asian 798 720 1.11

nonMPA (European/Other) 19,002 18,645 1.02

Dep 9–10 Total NZ Māori 4,650 4,746 0.98

Total Pacific 1,764 1,791 0.98

Total Asian 597 579 1.03

nonMPA (European/Other) 12,756 12,594 1.01
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Outcomes of bone density 
measurements in coeliac 

disease
Mark J Bolland, Andrew Grey, David S Rowbotham

ABSTRACT
AIM: Some guidelines recommend that patients with newly diagnosed coeliac disease undergo bone 
density scanning. We assessed the bone density results in a cohort of patients with coeliac disease.

METHODS: We searched bone density reports over two 5-year periods in all patients from Auckland District 
Health Board (2008–12) and in patients under 65 years from Counties Manukau District Health Board (2009–
13) for the term ‘coeliac.’ 

RESULTS: Reports for 137 adults listed coeliac disease as an indication for bone densitometry. The average 
age was 47 years, body mass index (BMI) 25 kg/m2, and 77% were female. The median time between coeliac 
disease diagnosis and bone densitometry was 261 days. The average bone density Z-score was slightly lower 
than expected (Z-score -0.3 to 0.4) at the lumbar spine, total hip and femoral neck, but 88–93% of Z-scores 
at each site lay within the normal range. Low bone density was strongly related to BMI: the proportions with 
Z-score <-2 for BMI <20, 20–25, 25–30, and >30 kg/m2 were 28%, 15%, 6% and 0% respectively.

CONCLUSIONS: Average bone density was normal, suggesting that bone density measurement is not 
indicated routinely in coeliac disease, but could be considered on a case-by-case basis for individuals with 
strong risk factors for fracture. 

Coeliac disease has been associated with 
an increased prevalence of low bone 
density and osteoporosis,1,2 and an 

increased risk of fracture,3,4 which has led to 
guidelines recommending that all patients 
with newly diagnosed coeliac disease under-
go bone density scanning.5 We conducted 
a retrospective audit of bone density scans 
carried out over 5-year periods at Auckland 
District Health Board (ADHB) and Counties 
Manukau District Health Board (CMDHB) to 
assess the usefulness of bone density scans 
in individuals with coeliac disease.

Methods
We searched bone density reports over 

5-year periods in all patients from ADHB 
(2008–12) and in patients under 65 years (for 
practical reasons relating to the reporting of 
bone densitometry at that institution) from 
CMDHB (2009–13) for the term ‘coeliac’. We 
extracted bone density raw data from the 
related bone density scan, and also searched 
electronic medical records for relevant 

medical information related to treatment of 
osteoporosis and diagnosis of coeliac disease. 
For individuals with more than one bone 
density scan, we used the first scan after the 
diagnosis of coeliac disease. This is an audit 
as defined by the New Zealand National 
Ethics Advisory Committee guidelines and 
therefore it did not require ethical approval.6 

We present descriptive statistics for 
this cohort. Differences between patients 
from the two different sites for continuous 
variables were assessed using Student’s 
t-test. We performed a one sample t-test 
to compare the observed mean with the 
expected population mean, and a test to 
compare the proportion with bone density 
above or below the normal range with the 
expected binomial proportion using the SAS 
software package (SAS Institute, Cary, NC 
version 9.4). 

Results
We identified reports for 149 individuals 

that listed coeliac disease as an indication 
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for the bone density scan. Reports for 12 
individuals were excluded: 8 because the 
scan was prior to the diagnosis of coeliac 
disease; 3 because the medical record indi-
cated that the diagnosis of coeliac disease 
had been considered by the gastroenter-
ology service and excluded; and 1 scan in 
a child. This left 137 adults over the 5-year 
periods with a bone density report stating 
an indication was coeliac disease, 61 from 
ADHB and 76 from CMDHB. 

Selected clinical characteristics at the time 
of the bone density scan are shown in Table 
1. The average age was 47 years, average 
body mass index (BMI) 25 kg/m2, and 77% 
were female. Only 13% were underweight, 
with BMI <20 kg/m2. Individuals from 
CMDHB were younger than those from 
ADHB (mean age 43 vs 52 years, P<0.001) 
but, otherwise, clinical characteristics 
of the two groups were similar (data not 
shown, P>0.24). From the electronic medical 
record search, 73% of individuals had 
elevated tissue transglutaminase antibodies 
and duodenal biopsy histology consistent 
with coeliac disease. The median time 
between first available duodenal biopsy, 

first measurement of tissue transglutam-
inase antibodies or, where these were not 
available, listed year of diagnosis of coeliac 
disease and the bone density scan was 261 
days (0.7 years).

Bone density results are shown in Table 
2. Because of the known relationship 
between bone density and age, and the 
spread of patient ages in the cohort, we have 
presented the results as Z-scores for each 
site. A bone density Z-score is the number 
of standard deviations from the mean bone 
density for an age and gender matched 
population. Thus, the average bone density 
Z-score for someone of the same age and 
gender is 0 and the normal range, containing 
95% of people in the population of similar 
age and gender, is between -2.0 and 2.0. 
Bone density in the coeliac disease cohort 
was slightly low (Z-score -0.3 to -0.4, approx-
imately corresponding to a 3–4% reduction) 
at all three sites. The Z-score for 88–93% 
of individuals at each site was within the 
normal range, with similar proportions 
of individuals with bone density Z-scores 
above or below the normal range.

Table 1: Clinical characteristics

Characteristic Entire cohort 
(n=137)

Age (y) 47 (15)

Gender (% Female) 77

Body mass index (kg/m2) 25 (5)

< 20 (%) 13

20–25 (%) 45

25–30 (%) 23

≥ 30 (%) 18

Previous bone density scan (%) 6

Use of calcium or vitamin D supplements (%) 15

Current osteoporosis treatment (%) 2

Available diagnostic information for coeliac disease (%)

Suggestive biopsy and elevated antibodies 73

Suggestive biopsy but antibodies normal or not available 6

Elevated antibodies but biopsy normal or not available 4

Medical records listed coeliac disease as diagnosis 13

No confirmatory laboratory tests or medical records 4

Data are mean (SD) or percentage. Biopsy refers to duodenal biopsy histology, and 
antibodies to tissue transglutaminase antibodies.
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Some individuals may have started 
treatment for coeliac disease before 
their bone density scan, and for other 
individuals, we did not have sufficient 
laboratory information available to confirm 
the diagnosis. Therefore, we repeated the 
analyses restricting the cohort to those 
individuals with elevated tissue transgluta-
minase antibodies and histology consistent 
with coeliac disease on duodenal biopsy 
who had a bone density measurement 
within 6 or 12 months of the biopsy. Thir-
ty-six and 63 people, respectively, met these 
criteria. The mean bone density Z-scores 
at each site were similar to the results for 
the entire cohort (6 months: lumbar spine 
0.4, total hip 0.5, and femoral neck -0.4; 12 
months: lumbar spine -0.2, total hip -0.4, 
and femoral neck -0.3). 

There was a strong relationship between 
BMI and both mean bone density Zscores 

and the proportion of people with high or 
low Z-scores. Figure 1 shows that mean 
Z-scores increased and the proportion of 
individuals with bone density below the 
normal range decreased with increasing 
BMI. No individual with BMI ≥30 kg/m2 had 
bone density below the normal range at any 
site, whereas more than 1 in 4 with body 
mass index <20 kg/m2 had low bone density 
at any site (and none had high bone density). 
In those with BMI of 20–25 and 25–30 kg/m2, 
the respective proportions were 15% and 
6% for low bone density at any site, and 5% 
and 6% for high bone density at any site. No 
individual weighing >76 kg had bone density 
below the normal range.

Sixteen individuals had bone density 
below the normal range at any of the 3 sites. 
In the 12 months following the bone density 
scan, 3 were not prescribed any specific 
treatment, 4 were prescribed calcium and/

Table 2: Bone density results

Entire cohort 
(n=137)

P

Lumbar spine bone density Z-score -0.3 (1.4) 0.04

Z-score ≥ 2.0 (%) 5 0.05

Z-score ≤ -2.0 (%) 7 <0.001

Total hip bone density Z-score -0.4 (1.1) <0.001

Z-score ≥ 2.0 (%) 3 0.7

Z-score ≤ -2.0 (%) 8 <0.001

Femoral neck bone density Z-score -0.3 (1.0) <0.001

Z-score ≥ 2.0 (%) 3 0.7

Z-score ≤ -2.0 (%) 4 0.33

Data are mean (SD) or %. P values are for the hypothesis that the population 
Z-score is 0.0 or that the proportion with a high (or low) Z-scores is 2.5%

Figure 1: The left panel shows the mean (SD) bone density Z-score by body mass index, and the right 
panel the proportion of individuals with bone density below or above the normal range by body mass 
index.
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or vitamin D supplements, 4 etidronate, and 
5 either alendronate or zoledronate. Eight 
of the 16 individuals had a follow-up bone 
density scan after a median of 3 years, with 
7 showing improvements in bone density (6 
treated with bisphosphonates, 1 no specific 
treatment), and 1 showing bone loss despite 
calcium and vitamin D supplements and 
etidronate.

Discussion
In this cohort of 137 adults with coeliac 

disease, the average bone density was 
slightly lower than expected, but still 
comfortably within the normal range. A 1 
standard deviation decrease in bone density 
is associated with about a 1.5 fold increased 
fracture risk in older women,7 suggesting 
that a decrease in bone density of 0.3–0.4 
standard deviations would be associated 
with a very small increase in fracture risk, 
if any. The changes in bone density we 
observed, therefore, are clinically unim-
portant. A greater proportion of people with 
coeliac disease had bone density below the 
normal range, but a similar proportion had 
bone density above the normal range. Taken 
together, these results suggest that routine 
measurement of bone density in newly diag-
nosed coeliac disease is unnecessary.

The study has limitations. In some 
patients, we were not able to confirm the 
diagnosis of coeliac disease because defin-
itive test results were either not available or 
not done. Because of the nature of the study, 
bone density measurements were carried 
out at varying times after diagnosis of coeliac 
disease, and we had no information on 
adherence to a gluten-free diet. The strength 
of the study is its relevance to clinical 
practice. In all patients, coeliac disease was 
a stated indication for referral for bone 
densitometry. Thus, this cohort is a group 
of patients that clinicians felt would benefit 
from measurement of their bone density, 
presumably because they were believed to 
have a high risk of low bone density.

Guidelines recommending that all 
patients with newly diagnosed coeliac 

disease undergo bone density scanning 
were based on cross-sectional studies 
reporting an increased prevalence of low 
bone density and osteoporosis in coeliac 
disease.5 A further important point when 
considering whether to request a bone 
density scan is the natural history of bone 
density changes following diagnosis of 
coeliac disease. Longitudinal studies of 
individuals with treated coeliac disease 
showed that body weight and bone density 
increases.8-10 Thus, if body weight and bone 
density are likely to increase following diag-
nosis and institution of a gluten-free diet, 
and low bone density is both uncommon 
and unlikely to be clinically significant, 
the justification for routinely measuring 
bone density at diagnosis is weak. Low 
bone density has been reported in associ-
ation with more severe villous atrophy.11 
However, this association is confounded by 
body weight, because more severe villous 
atrophy was also associated with lower 
BMI,11 which is a recognised risk factor for 
low bone density. In our current study, low 
BMI was a strong predictor of the risk of 
low bone density. 

A small proportion of individuals with 
coeliac disease have low bone density, 12% 
in this cohort. For younger individuals with 
no clinical risk factors for fracture whose 
bone density is likely to increase over time, 
the short-medium term fracture risk is low 
and knowledge of the bone density, even if 
it is low, is unlikely to lead to a change in 
management. For such people, measuring 
bone density is unnecessary. For older 
individuals, or those with strong clinical 
risk factors for fracture, the short-term 
risk of fracture is higher and measuring 
bone density could be considered on a 
case-by-case basis. For example, if bone 
density measurements in our cohort had 
been restricted to those with BMI <20 kg/
m2 or those aged >50 years with BMI <25 kg/
m2, 69% (11/16) of those with bone density 
below the normal range would have been 
identified, and 69% of the total number of 
scans would have been avoided.
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ABO blood group 
incompatible renal 

transplantation in New 
Zealand: a report of the first 

20 cases
Enya Ho, Motohiko Yasutomi, Dhana Gounder, Ian Dittmer

ABSTRACT
AIM: To report on the first 20 ABO blood group incompatible (ABOi) renal transplants performed in 
New Zealand.

METHOD: Prospective short-term data and retrospective longer-term follow-up data was collected on the 
first 20 such transplants between March 2008 and April 2015.

RESULTS: Patient and graft survival was excellent at 95% at 12 months and final follow-up (11–85 months; 
median 31 months). Three serious infections were noted in this time period, one of which resulted in 
patient death (pneumococcal pneumonia). There were no episodes of anti-ABO blood group antibody 
mediated rejection. Only one patient was not able to achieve appropriate antibody reduction prior to 
the planned transplant.

CONCLUSION: ABOi transplantation is a safe and successful treatment option for patients with end stage 
renal failure who cannot access an ABO compatible live donor.

End-stage renal failure is an 
increasing problem in New Zealand, 
with around 500 new patients 

starting renal replacement therapy each 
year, and there are now over 2,000 patients 
on dialysis therapy.1

Unfortunately, the number of renal 
transplants performed in New Zealand has 
been static at between 100 and 120 trans-
plants each year and this has not kept pace 
with the increasing number of patients 
who would potentially benefit from such 
treatment. There are now 630 patients 
waiting for renal transplantation.

Renal transplant is the optimum form of 
treatment for most patients with renal failure; 
outcomes are excellent with graft and patient 
survival rates between 90 and 95% at 12 
months after transplantation. Long-term graft 
function is also excellent, with the half-life for 
live donor transplants being over 20 years. 
There are a small number of New Zealand 
patients who have had functioning renal 
transplants for over 40 years.1

The increasing shortage of organs for 
transplant has led to innovative therapies 
that attempt to increase the number of 
potential transplants that can be performed. 
Traditionally, renal transplants have only 
been performed where the recipient is ABO 
blood group compatible with the potential 
donor. Transplants that were performed 
across the ABO barrier were noted to 
experience a form of hyperacute rejection 
caused by anti-ABO blood group antibodies 
and generally failed in the first day or two 
after surgery. Using various desensitisation 
strategies prior to transplantation, ABO-in-
compatible transplantation has gained 
traction in the last two decades, particularly 
in Japan, with a comparable outcome to 
standard transplants.2

The Auckland Renal Transplant 
Group submitted a proposal to hospital 
management and the relevant clinical 
ethics groups to begin ABOi renal trans-
plants, and this was approved in 2007 to 
proceed as an ‘Innovative practice’ with 
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appropriate audit of outcomes. Auckland 
provided this as a national service until 
2014, when the Canterbury renal transplant 
team commenced their own programme.

We report the outcome of the first 20 
ABOi renal transplants performed at 
Auckland City Hospital.

Methods
Data was collected prospectively as 

part of clinical care, and stored in patient 
progress notes. Where the patient had 
moved from the Auckland region, data 
was obtained from caring physicians and 
transplant co-ordinators. The results are 
presented as raw outcome data with no 
attempt to provide statistical analyses given 
the small numbers and lack of comparators.

Immunosuppression
All patients received the same immu-

nosuppressive therapy for induction and 
initial post-transplant management. Our 
protocol was mainly based on that used 
by the group at Tokyo Women’s Medical 
University Hospital (personal commu-
nication). The original protocol had 
called for splenectomy two weeks prior 
to transplantation, but no patients were 
transplanted using this protocol, as data 
became available that showed the adminis-
tration of rituximab (an anti-B lymphocyte 
monoclonal antibody) was as effective as 
splenectomy; the protocol was amended 
and approved.

Rituximab (375mg/m3) was adminis-
tered as a single dose two weeks prior to 

transplantation. Standard renal trans-
plant immunosuppression of tacrolimus 
(0.05mg/kg b.d) and mycophenolate (1000mg 
b.d) were commenced 7 days prior to 
transplantation. Four 1–1.5 total plasma 
volume plasma exchange treatments were 
performed over the 7 days prior to trans-
plantation using the COM.TEC cell separator. 
Intravenous methylprednisolone was admin-
istered for the first four days after transplant 
and then continued as prednisone 30mg 
daily. Basiliximab 20mg was administered 
intravenously on Days 0 and 4.

Initially the protocol aimed at reducing 
the anti-A/B antibody level to below a titre 
of 1:8. As evidence became available that 
this was a little restrictive, the protocol was 
revised and a level of 1:16 was accepted.

There was no protocol driven extra 
immunosuppression therapy aimed at anti- 
A/B antibody reduction post-transplant.

Monitoring
The protocol describes the monitoring 

for potential anti-ABO antibody mediated 
rejection as twice weekly anti-A/B titres and 
transplant biopsy at Days 7 and 30.

These investigations were also to be 
performed for clinical indications, which 
would generally be an increasing serum 
creatinine. Some protocol biopsies were 
not performed because of relative clinical 
contraindications. Rejection was diag-
nosed by histological examination of a 
percutaneous needle biopsy which were 
reported according to the Banff criteria in 
use at the time.

Table 1: Baseline recipient characteristics

Patient age: average 46 years (8–65)

Patient gender 13 male / 7 female

Blood group O / A / B 17 / 1 / 2

CMV / EBV / VZV: % positive 45 / 100 / 100

Cause of renal disease Glomerulonephritis: 10 
Polycystic kidney disease: 3 
Hypertension: 2
Others: 5

Time on dialysis Pre-emptive (prior to initiation of dialysis): 6  
0–12 months: 2
1–5 years: 8
Greater than 5 years: 2 
Previous failed transplant: 2

Table 2: Donor characteristics

Donor age: average 49 years (35–67)

Donor gender 8 male / 12 female

Blood group O / A / B 0 / 17 / 3

Relationship to recipient Spouse (partner): 11  
Sibling: 2
Parent: 4
Child: 1
Other related: 1 Friend: 1
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Table 3: Rejection episodes

Patient Time and description Treatment Outcome

Patient 4 Day 15: Vascular (Banff 2A) 10 days Thymoglobulin Resolution

Patient 4 Month 5: Tubulointerstitial (Banff Borderline) 3 days methylprednisolone Resolution

Patient 5 Protocol biopsy Day 8: t2 tubulitis (Banff Borderline) Not treated Resolution

Patient 6 Protocol biopsy Day 7: t1 tubulitis (Banff Borderline) Not treated Resolution

Patient 6 Protocol biopsy Month 1: t2 tubulitis (Banff Borderline) 3 days methylprednisolone Resolution

Patient 6 Month 2: Tubulointerstitial (Banff 1B) and 
possible recurrence of glomerulonephritis

3 days methylprednisolone Resolution

Patient 10 Month 7: Tubulointerstitial (Banff 1A) 3 days methylprednisolone Resolution

Patient 13 Day 4: Vascular (Banff 2A) 10 days Thymoglobulin Resolution

Patient 18 Protocol biopsy Day 12: Tubulointerstitial (Banff 2A) 3 days methylprednisolone, 
then 10 days Thymoglobulin

Resolution

Results
During this period, there was only 

one patient who did not have suffi-
cient reduction of antibody titres and, 
as mandated by the innovative practice 
protocol, we did not proceed with trans-
plantation in this patient. This patient had 
pre-treatment titres of 1:256, and only 
achieved a reduction of titre to 1:16, which 
was above the cut-off set at that time.

Patient (Table 1) and donor (Table 2) char-
acteristics are described below.

Anti-A/B antibody titres ranged from 1:2 
to 1:512 pre-treatment, and at time of trans-
plant ranged from undetectable to 1:16. At 
1-week post-transplant, anti- A/B antibody 
titres ranged from undetectable to 1:64. 
One patient received a further four plasma 
exchange treatments from Day 3 post-trans-
plant for increasing anti-A titres, although 
there was no evidence of rejection.

The rejection episodes are described 
in Table 3. There were no episodes of 
antibody mediated rejection, as was 
expected the majority of biopsies stained 
positively for C4d, but there were no histo-
logical features to suggest that this was 
associated with rejection. Resolution of 
rejection was deemed to have occurred if 
the creatinine improved.

At 1-year post transplant, patient and 
graft survival was 95%. Follow-up ranged 
from 11 to 85 months (median 31 months). 
There was one death caused by a severe 
respiratory infection (patient 10) during 
the study follow-up period, between March 

2008 and June 2014. Infectious complica-
tions are listed in Table 4. Four patients 
had urinary tract infections, ranging from 
simple cystitis through to urosepsis. One 
patient had infection of gangrenous toes 
requiring multiple debridement and ampu-
tations complicated by osteomyelitis. There 
were two instances where BK virus was 
detected on renal biopsy, and these were 
treated with immunosuppression reduction. 
Three patients were noted to have CMV 
viraemia, two of whom were treated with 
oral valganciclovir, while the third patient 
had spontaneous viral clearance. The infec-
tious complication rate is similar to that 
of patients transplanted using standard 
immunosuppression.

Conclusion
We have presented the outcomes of the 

first 20 live donor ABO blood group incom-
patible kidney transplants performed in 
New Zealand. Our recipient outcomes were 
on par with the more recent international 
experiences that have been published, 
with 95% patient and graft survival at 
12 months.3,4 In the New Zealand setting, 
where deceased donor transplantation rates 
are poor and the average waiting time to 
transplant is around 4 years, this excellent 
graft survival comparable to that of 
standard live donor transplants, ABOi trans-
plantation offers a viable treatment option 
to patients with end-stage kidney disease

The antibody reduction protocol involves 
2 weeks of extra intensive immunosup-
pressive therapy, much of which needs to 
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Table 4: Outcomes

One year survival
Recipient
Graft

19 (95%)
19 (95%)

Graft function (serum creatinine: range) 
One month (n=20)
Six months (n=20) 
Twelve months (n=19) 
Final follow-up (n=19)

118 mcmol/L (47–189)
123 mcmol/L (61–223)
122 mcmol/L (77–182)
118 mcmol/L (70–234)

Infectious complications
Urinary tract infection 
Respiratory tract infection
Deep tissue infection and osteomyelitis 
Fever of unclear source
CMV viraemia 
BK viraemia
BK nephropathy

4 (20%)
2 (10%)
1 (5%)
2 (10%)
3 (15%)
4 (20%)
2 (10%)

be performed at a transplant centre, with 
some inconvenience for regional patients 
in particular. However, the benefit of 
being able to schedule the procedure goes 
some way to compensate for this. There 
is currently debate within the transplant 
community regarding the routine utility of 
rituximab as a B cell depleting agent, also 
whether antibody reduction is required in 
patients with baseline antibody titres below 
the cut-off for transplantation.5 We have 
elected to continue with both practices at 
the present time.

Infectious complications are more frequent 
in these transplants than standard procedures 
because of the heavier immunosuppression 
and care needs to be taken to ensure that 
patients receive appropriate immunisations 
and anti-microbial prophylaxis.4

In future, we will consider whether we 
could use this technique in the uncommon 

circumstance when there are no blood 
group compatible recipients for an AB blood 
group deceased donor—in the past when 
this occurred, the kidneys have been offered 
to Australian transplant teams (personal 
data, (ID)). It would be possible to transplant 
these kidneys into patients where we knew 
that there were low levels of anti-A/B anti-
bodies, with perhaps one plasma exchange 
treatment prior to the transplant procedure. 
We will also consider whether we would 
allow ABO blood group incompatible trans-
plants as part of the New Zealand Kidney 
Exchange, and thus increase the number of 
potential exchanges.

In summary, we have shown that ABOi 
kidney transplantation can be safely 
performed in New Zealand and may 
offer further exciting options for patients 
waiting for kidney transplant.
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Long-term follow-up of patients 
with idiopathic inflammatory 

myopathy at Waitemata District 
Health Board

Ramanamma Kalluru, Hamish Hart, Michael Corkill, Kristine P Ng

ABSTRACT
BACKGROUND: Idiopathic inflammatory myopathies (IIMs) are an uncommon group of diseases that can 
be associated with significant morbidity and mortality related to systemic involvement or treatment-
related complications.

AIM: This study reports the concomitant diseases, extent of organ involvement, immunosuppressive use, 
treatment-related complications and damage outcome in a cohort of adult IIM.

METHODS: All patients with IIM fulfilling at least 3 of the 4 Bohan and Peter criteria were identified. Medical 
notes were reviewed retrospectively. Data was collected for clinical presentation, autoantibody profile, 
immunosuppressives received, treatment-/disease-related complications and mortality rate. Systemic 
involvement was divided into 12 organ systems. Patient damage index was calculated using the Myositis 
Damage Index (MDI) tool.

RESULTS: Twenty patients were identified from a single centre, with median duration of follow-up of 9 
years. The majority of patients had polymyositis, with the remaining having dermatomyositis. Osteoporosis 
and osteopenia were the most common concomitant diseases observed, at 111 per 1,000 patient years, 
followed by lung involvement with 78 events per 1,000 patient years follow-up. ANA was positive in 
6/20(30%) patients with Jo-1 positivity in 10% of patients. Nineteen patients (95%) received steroids. There 
were significant steroid-related complications, with 85% of patients developing osteopenia/osteoporosis. 
The mean MDI score was 3.11. The mortality rate was 52/1,000 patient years and infection was the most 
common cause of death.

CONCLUSION: There is significant treatment-related morbidity in adult IIM, with a high incidence of steroid-
related complications, in particular, osteoporosis. Infections accounted for the most common cause of death.

The idiopathic inflammatory myop-
athies (IIMs) are a heterogeneous 
group of conditions characterised by 

progressive, symmetrical weakness of the 
proximal muscles as a result of inflamma-
tion. It is a rare condition with an incidence 
of approximately 5–10 per 100,000 patients. 
First described as a group in 1905,1 the IIMs 
were classified by Bohan and Peter in 1975 
into subtypes, including polymyositis (PM), 
dermatomyositis (DM), PM or DM with ma-
lignancy, juvenile DM or PM with vasculitis, 
and PM or DM with associated collagen 
vascular disease,2,3 based on five diagnostic 
criteria. These criteria are still widely used 
in the literature, with the addition of inclu-

sion body myositis (IBM). However, IBM is 
now regarded as a separate entity as it is 
largely unresponsive to standard immuno-
suppressive treatment. Some groups have 
suggested modification to the Bohan and Pe-
ter criteria, incorporating myositis-specific 
autoantibodies (MSAs)4,5 and MRI evidence 
of muscle inflammation.

The IIMs can potentially cause signif-
icant morbidity and mortality with the 
involvement of other organ systems. The 
clinical course of IIMs has improved since 
the use of corticosteroids and immunomod-
ulators, but these treatments are themselves 
associated with significant morbidity.6-10 

The morbidity associated with IIM is often 
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the result of ongoing inflammation, leading 
to organ damage. Damage is defined as 
persistent or permanent change in anatomy, 
physiology and function, which develops 
from previously active disease, complica-
tions of therapy, or other events.11 In an 
effort to provide consistency in reporting 
IIM outcomes, an international group of 
specialists with expertise in IIM, the Inter-
national Myositis Assessment and Clinical 
Studies Group (IMACS), has developed 
several measures and damage tools to 
capture the multisystem damage. The 
Myositis Damage Index (MDI) has been vali-
dated to measure the presence and extent 
of multi organ damage.12,13 The MDI counts 
the items of damage in 11 organ systems, 
giving the maximal MDI score of 6.

There is limited published data on IIM 
in New Zealand. Therefore, we conducted 
a retrospective review of IIM patients 
at a single centre in order to report the 
extent of damage associated with IIM using 
the MDI, the prevalence of concomitant 
diseases, immunosuppressive use, treat-
ment-related complications and outcome 
in this adult cohort.

Methods
All adult patients with a diagnosis of IIM 

at Waitemata District Health Board from 
the period of January 1994 to January 2011 
were identified by discharge coding diag-
nosis of “myositis”, “PM”, or “DM” and 
Rheumatology departmental outpatient 
database. This Health Board provides inpa-
tient and outpatient tertiary care to more 
than 525,000 inhabitants of the western and 
northern parts of New Zealand’s largest city. 
The medical case notes for each IIM patient 
were reviewed retrospectively.

Patients who fulfilled at least 3 of 4 
Bohan and Peter diagnostic criteria were 
included in the study. The following data 
were collected from the case notes: clinical 
presentation; autoantibody profile; immu-
nosuppressive treatment; concomitant 
conditions (including malignancy); compli-
cations (both disease and treatment related); 
and mortality rate. Patients were excluded 
if they had overlap syndromes and juvenile 
DM, as the study was focused on character-
istics of classic adult onset DM and PM. The 
MDI score was calculated to assess extent of 
multi organ damage.

For the patients who had muscle biopsies, 
the biopsies were processed as per Dalakas 
and Hohlfeld14 criteria, where primary 
inflammation was first noted. The samples 
were then processed for frozen sections and 
with enzyme histochemistry and immuno-
histochemistry. CD8/MHC-I complex and 
sarcolemmal or enzymatic proteins that 
exclude dystrophies, metabolic myopathies, 
and mitochondriopathies were noted.

Results
Thirty-four patients with IIM were 

identified and case notes were reviewed. 
Fourteen cases were excluded. Of these 
14 cases, one patient was diagnosed as 
juvenile DM, 2 patients had amyopathic DM, 
3 patients were diagnosed with IBM and 3 
patients with overlap syndromes (systemic 
lupus erythematosus, lupus pannicu-
litis, and systemic sclerosis). One patient 
later identified as having steroid-induced 
myopathy was also excluded. Four patients 
had incomplete clinical notes. Thus, 20 
patients were included in the study, with 
a median follow-up of 9 years (range 3 
months–25 years).

The majority of patients in our cohort 
were women (12/20, 60%). The predominant 
diagnosis was PM (15/20, 75%) with the 
remainder having DM. The predominant 
ethnicity was New Zealand European (16/20, 
80%) with the remaining four patients 
of Māori, Tongan, Chinese and Korean 
ethnicity. The mean age at diagnosis was 
60 years (range 54–87 years). The majority 
of patients had chronic progressive disease 
(9/20, 45%), followed by relapsing/remitting 
in 8 patients (40%) and monophasic in 
the remaining 3 patients (15%). Muscle 
weakness was the most frequent clinical 
feature occurring in 90% of patients. Other 
reported clinical features are in Table 1.

The median creatinine kinase (CK) level 
was 918 U/L (range 370–15,235 U/L). Seven 
patients had normal CK levels. Muscle 
biopsy was performed in 60% of patients 
(12/20). Data on muscle biopsy was not 
available in 2 patients (2/20, 10%) and 6 
patients (6/20, 30%) did not have muscle 
biopsy performed.

Only 7 patients (35%) had an electro-
myogram (EMG) performed. Autoantibodies 
were measured in 17 patients, antibody 
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status was not available for 2 patients and 
one patient did not have autoantibodies 
measured. The results are shown in Table 
2. ANA was positive in 6 patients (30%) 
The 2 patients who had positive anti-Jo-1 
antibodies have subsequently developed 
interstitial lung disease (ILD)—nonspecific 
interstitial pneumonia (NSIP).

All but one patient received oral cortico-
steroid therapy for their disease. The patient, 
who did not receive oral corticosteroids, 
received methotrexate as a steroid-sparing, 
disease-modifying antirheumatic drug 
(DMARD). The majority received DMARD 
therapy of methotrexate and azathioprine 
(Table 3).Two patients received IV immuno-
globulins for resistant disease after failure of 
steroid and DMARD therapy.

We also analysed the use of bisphospho-
nates given the frequent steroid use in this 
population. All patients except one patient 
received bisphosphonates. The remaining 
patient who did not receive bisphospho-
nates was followed up for only 2 months 
after entry to the study. Alendronate 
was used in 7 patients, and 10 patients 
were treated with cyclical etidronate and 
calcium. Five patients were initially treated 
with cyclical etidronate therapy, but subse-
quently switched to alendronate, based 
on bone densitometry results. None of the 
patients received zoledronate infusions.

The concomitant diseases were divided 
into 12 organ subgroups (Table 4). The 
presence of a concomitant disease was 
based on the assessment of the attending 

clinician and relevant appropriate inves-
tigation. The most prevalent concomitant 
organ system involved was metabolic bone 
disease, with 17 patients (85%) having 
osteoporosis or osteopenia, based on bone 
densitometry measurements and radio-
logical evidence of vertebral fractures. Two 
patients had vertebral compression frac-
tures and were treated with alendronate.

The MDI was calculated in all patients 
with a mean MDI score of 3.11 (range 1–6).

Eight patients (40%) in our cohort died, all 
of whom were elderly, with a mean age of 
78.4 years (range 68–84 years). As shown in 
Table 5, half of these patients had duration 
of IIM for less than 2 years prior to their 
deaths; only 2 patients had the disease for 
more than 10 years. All but one (patient 4) 
had involvement of more than 3 concom-
itant organ systems. The most common 
cause of death was infection.

Only one patient developed lung cancer 5 
months after the diagnosis of DM.

Discussion
Our study has showed that patients 

with IIM have significant treatment-re-
lated morbidity, with a high incidence of 
steroid-related complications, in particular, 
osteoporosis. Infection accounted for the 
most common cause of death.

Previous reports by Ogle in Auckland15 

reported 29 patients diagnosed with PM and 
DM at all three Auckland Hospitals for the 
period of 1967 to 1977. Subsequent studies 
from North Canterbury 16 and Counties 

Table 1: Clinical features

Clinical  
features

Number of patients (%) 
(n=20)

Muscle weakness 18 (90%)

Myalgias 8 (40%)

Arthralgia/arthritis 6 (30%)

Bulbar weakness 2 (10%)

Constitutional symptoms 17 (85%)

Table 2: Autoantibody results

Autoantibody 
measured

Number positive (%) 
(n=17)

ANA
Anti-Jo-1 
Anti-RNP 
Anti-dsDNA
anti-smooth muscle

6 (35)
2 (12)
1 (6)
1 (6)
1 (6)

ANA=antinuclear antibody; RNP=U1-
ribonucleoprotein; dsDNA=double-strand DNA

Table 3: Immunosuppressive therapies

Drug Number (%) 
(n=20)

Methotrexate 
Azathioprine
Aethotrexate + azathioprine 
Methotrexate + hydroxychloroquine 
Cyclophosphamide

6 (30)
6 (30)
3 (15)
1 (5)
1 (5)
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Table 4: Concomitant diseases (in addition to myopathy)

Concomitant 
disease

Number (%) 
(n=20)

Events / 1,000 
patient years

Endocrine
Osteoporosis/osteopaenia 
Thyroid disease* 
Hypercholesterolaemia 
Diabetes mellitus 
Hyperparathyroidism 
Vitamin D deficiency

17 (85)
17
6
5
2
2
2

111

Pulmonary/ENT
Pulmonary fibrosis/NSIP 
Recurrent pulmonary infections 
Lung cancer
Emphysema 
Rhino sinusitis

12 (75)
8
1
1
1
1

78

Skeletal
Osteoarthritis 
Fractures
Soft tissue (rotator cuff) 
Cervical spondylosis 
Gout
Disc protrusion

11 (55)
4
3
1
1
1
1

72

Cardiovascular
Hypertension 
IHD
Arrhythmia 
CHF
Valvular disease

10 (50)
5
3
1
1
1

65

Renal
CRF
Proteinuria 
Eosinophilic nephritis 
BPH

9 (45)
5
2
1
1

59

Gastrointestinal 
Gastritis/dyspepsia 
Fatty liver
Coeliac disease 
Autoimmune hepatitis 
Diverticulosis
PBC

7 (35)
2
1
1
1
1
1

45

Malignancy
Lung cancer

1 (5)
1

7

Cutaneous
Cellulitis 
Pustulosis 
Eczema

3 (15)
1
1
1

20

Ocular
Cataracts
Macular degeneration

3 (15)
2
1

20

Neurological 
Stroke 
Migraines

2 (10)
1
1

13

Haematological 
Recurrent DVT
Factor V Leyden heterozygosity

2 (10)
1
1

13

Infections
Chest infections 
Multi organ sepsis

7/20 (35)
2
1

45

UTI
Skin

2
2

BPH=benign prostatic 
hyperplasia; CHF=congestive 
heart failure; CRF=chronic 
renal failure; DVT=deep vein 
thrombosis; IHD=ischaemic 
heart disease; NSIP=non-
specific interstitial pneumonia; 
PBC=primary biliary 
cirrhosis; UTI=urinary tract 
infection* Hypothyroidism (3), 
autoimmune hypothyroidism 
(1), thyrotoxicosis (1), thyroid 
nodule (1)

†Autoimmune diseases not 
already listed elsewherei
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Manukau17 showed similar incidence. The 
estimated incidence of IIM is 5–10 per 
100,000 people per year.18 Our cohort of 
20 patients represents a lower prevalence, 
assuming a population of 525,000 served 
by the Waitemata District Health Board. 
This may be due to under diagnosis of the 
condition; patients seen in the private sector 
or under the care of other specialties, such as 
neurology, were not included in this study.

There were quite a number of patients 
(8/20) that did not have a muscle biopsy 
for a diagnosis of IIM. The muscle biopsy 
is considered to be gold standard in the 
diagnosis of IIM. Most of the patients in 
this cohort fulfilled a ‘probable’ diag-
nosis of IIM based on the Bohan and Peter 
criteria (patients who satisfy only 3 of 5 
points are said to have ‘probable’ IIM). Our 
study has highlighted the lack of use of 
muscle biopsies to aid in the diagnosis of 
IIM. We recommend that a muscle biopsy 
is performed in the workup of a patient 
suspected of having IIM whenever possible 
as there are reported cases of non-inflam-
matory myopathies that can mimic IIM.19 

One factor contributing to the low rate of 
muscle biopsy in our study participants may 
be lack of a dedicated surgeon with interest 
in muscle disorders in our institution.

This study has demonstrated significant 
morbidity involving other organ systems 
related to the underlying IIM and treatment 
of IIM. Osteoporosis and osteopenia were 
the most common concomitant diseases 
observed at 111 per 1,000 patient years. This 

is most likely related to chronic long-term 
steroid use in the treatment of IIM. Thus, it 
is important to address bone health in all 
patients diagnosed with IIM. We also found 
that 2 patients developed steroid-induced 
diabetes that required treatment. The lung 
was the second most common concomitant 
organ involved with the majority (8/12) 
having ILD/NSIP. Two of these patients were 
positive for anti-Jo-1 antibody, which is a 
well-recognised antisynthetase antibody 
associated with IIM.

The mean MDI score in our cohort was 
3.11 and 11 patients (55%) had more 
than 3 organ systems involved indicating 
significant damage related to the disease 
and treatment.

ANA was positive in 6 patients (30%), 
which is less frequent than the reported 
incidence in the literature.7 This may 
indicate that most of the patients with 
inflammatory myositis in this study may 
have a non-immune cause for their under-
lying myopathy.

IIM, especially DM, has long been asso-
ciated with an increased risk of cancer.20 

In our cohort, there was only one patient 
had an associated malignancy and he 
also had DM. This is lower than other 
reported cohorts.16,21 Lynn et al, from North 
Canterbury, New Zealand, reported malig-
nancy accounted for approximately 50% of 
the deaths. In contrast, only 1 patient in our 
cohort was diagnosed with cancer, which 
was the cause of his death. Recent reports 
indicate that patients with positive myositis 

Table 5: Disease characteristics and cause of death in cohort members who died.

Sex Type of 
IIM

Age at 
death

Cause  
of death

Disease 
duration

MDI

1 F DM 75 Lung cancer 5 months 6

2 M DM 79 Pneumonia, urosepsis 25 years 5

3 M PM 78 Post-CABG 3 years 2

4 F PM 78 Aspiration pneumonia 3 months 1

5 M PM 80 Data not available 5 years 3

6 F PM 84 Chest infection 13 months 4

7 F PM 68 Respiratory failure 3 months 3

8 F PM 85 Acute pulmonary oedema 12 years Incomplete 
data

CABG=coronary artery bypass graft; NA=not available
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antibody p155 have a high incidence of 
malignancy.22 This antibody test is currently 
not available commercially. This highlights 
the importance of careful history taking, 
physical examination and appropriate 
investigations depending on symptoms to 
identify occult malignancy in any patient 
presenting with IIM, especially DM.23

Our study has highlighted a high 
mortality rate of 40% (52 deaths per 1,000 
patient years). Other groups have reported 
mortality rates of 11% over a 27-year period 
in the University College London group, 
33% during a 12-year period in Christ-
church, and 17% over a 25.3 months follow 
up at Counties Manukau.16,17,21 The relatively 
high mortality rate in our group may be 
explained by the large proportion of older 
patients in our cohort (16/20, 80% were 
more than 65 years).

Infection was the cause of death in 3 
of 8 deaths, all of whom had lung infec-
tions, and 2 patients had concomitant ILD. 
This study highlights the increased risk of 
lung infection, in particular patients with 
concomitant ILD. The use of prophylactic 
Bactrim is recommended to prevent Pneu-
mocystis jirovecii (PJP) infection for patients 
receiving high-dose steroids. The Pneu-
movax and influenza vaccination is also 
recommended. None of the patients in our 
cohort had prophylactic antibiotics for PJP 
or Pneumovax or Influenza vaccinations.

Necrotising autoimmune myopathy 
(NAM) is a relatively newly recognised 
subgroup of idiopathic inflammatory 
myopathies. It is associated with anti-
signal recognition (SRP) antibodies, statins 
(anti-3-hydroxyl-3-methylglutaryl-coenzyme 
A reductase antibodies), malignancy and 

viral infections. AntiSRP antibody related 
myositis has been associated with cardiac 
involvement causing arrhythmias and 
cardiomyopathy.24 Two patients in our 
cohort died from a cardiac-related cause. 
One patient died of acute pulmonary 
oedema with complication of atrial fibril-
lation postoperatively following hip surgery. 
The other patient died from surgical compli-
cations of cardiac surgery with known 
ischaemic heart disease.

The muscle biopsies differentiate NAM 
from other inflammatory myopathies as it 
demonstrates marked muscle necrosis with 
regeneration in the absence of an inflam-
matory infiltrate.25 These two patients 
had muscle biopsies and the histological 
features indicated polymyositis rather than 
NAM. Therefore, these two patients most 
likely died from primary cardiac-related 
deaths rather than myositis-related cardiac 
involvement.

The limitation of this study is the retro-
spective design and small cohort size. 
The cumulative steroid dose data was not 
known and would have been useful given 
the high concomitant incidence of osteopo-
rosis/osteopenia in this cohort.

In conclusion, our study has shown that 
IIM is associated with significant comor-
bidities related to the disease itself and 
also treatment related morbidity. There is 
a high incidence of steroid-related compli-
cations and lung infections in patients with 
IIM. It is important to recognise and treat 
steroid-related complications, identify 
patients at high risk of infections and 
consider prophylactic antibiotics for PJP, 
influenza and pneumococcal vaccinations 
in patients treated for IIM.
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Antenatal screening for 
aneuploidy—surveying  

the current situation  
and planning for non-

invasive prenatal diagnosis 
in New Zealand

Ashley Eastwood, Dianne Webster, Juliet Taylor, Richard Mackay, Alison 
McEwen, Jan Sullivan, Rachel Pope-Couston, Peter Stone

ABSTRACT
AIMS: To gauge clinical opinion about the current system and possible changes as well as providing a forum 
for education about Non-Invasive Prenatal Testing (NIPT).

METHODS: A series of workshops for doctors and midwives, supported by the National Screening Unit of the 
Ministry of Health and the Royal Australian and New Zealand College of Obstetricians and Gynaecologists, 
were held in the main centres of New Zealand. Following a brief education session, a structured evaluation 
of current screening and future possibilities was undertaken by questionnaire.

RESULTS: One hundred and eight maternity carers participated in 5 workshops. Over 40% identified 
barriers to current screening. More than 60% would support NIPT in the first trimester. The majority of 
carers provided their own counselling support for women.

CONCLUSIONS: The survey has shown general enthusiasm for the introduction of publically funded NIPT 
into prenatal screening in New Zealand. Barriers to utilisation of the current system have been identified 
and enhancements to screening performance with guidelines around conditions to be screened for would 
be supported.

Prenatal screening for aneuploidy 
and other conditions is undergoing 
a revolution. The commercialisation 

of non-invasive prenatal screening (NIPT), 
based on the isolation of feto-placental 
cell-free DNA in the maternal circulation, 
has been a major breakthrough because of 
massively improved performance compared 
with all other previous testing. This leads to 
far fewer false positive results and hence, 
fewer invasive tests. In addition, the false 
negative rate is also very low.1

A decade ago, it was observed that the 
prenatal screening offered at that time 
in New Zealand was not optimal or best 
practice,2 and after a considerable investi-
gation and consultation, the current system 

was introduced by the National Screening 
Unit (NSU) of the Ministry of Health. The 
enhanced process commenced in February 
2010. The system was named Quality 
Improvements in the Screening for Down 
Syndrome and other conditions. As part 
of quality improvement, it was intended 
to produce a monitoring report and this is 
now available.3 Now, a decade on, times 
have changed again and the new technology 
(NIPT) offers significant improvement 
over the current screening system based 
on maternal serum analytes and a first 
trimester ultrasound scan measure of 
nuchal translucency.

In addition to technological advances, it 
has become apparent from the National 
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Screening Unit’s monitoring report of the 
quality improvement process that the perfor-
mance of the system has been less than 
expected in terms of the persons screened as 
well as the detection and false positive rates. 
A detailed analysis of this is ongoing, but it 
may be that the main factor determining the 
detection rates has been the quality of the 
first trimester ultrasound scanning as serum 
performance meets international standards.4 
The part charge that the first trimester scan 
now attracts from all providers, except the 
public hospitals, has also been suggested as a 
barrier to access to first trimester screening 
for some women.

The introduction of a new screening 
process within the Antenatal and Newborn 
Screening system in the NSU would require 
justification, redesign of the screening 
pathway and funding. In the case of NIPT, 
interests—both commercial and clinical—
have seen it become available in the private 
sector, with the woman paying the total cost 
of testing. This situation challenges the NSU 
to formulate a position on the introduction 
of NIPT within a publically-funded equi-
table antenatal screening process.

In order to gauge clinical opinion about 
the current system and possible changes, 
as well as providing a forum for education 
about NIPT, the NSU and the New Zealand 
Committee of the Royal Australian and New 
Zealand College of Obstetrics and Gynae-
cology (RANZCOG NZC) jointly sponsored 
five national workshops to which doctors 
and midwives were invited to both learn and 
provide feedback in the interactive sessions.

The aim of this report is to describe the 
consultation process and present the results.

Method
In March 2015, the National Screening 

Unit (NSU), together with RANZCOG NZC 
conducted a series of workshops in the 
main centres of New Zealand: Auckland 
(National Women’s Health, Auckland 
City Hospital and Middlemore Hospital), 
Wellington, Christchurch and Dunedin.

The workshop was publicised by the 
RANZCOG NZC and through the clinical 
directors of all maternity units. Midwives 
were also invited.

The workshops were designed to provide 
background information and some 
upskilling for the clinicians, as well as being 
an opportunity for the NSU to gauge opinion 
about the current antenatal screening situ-
ation and a future with NIPT.

In the first part of the workshops, four 
short presentations were given. These 
included a review of the current screening 
process and its performance, a brief 
synopsis of NIPT, and possible scenarios for 
introducing publically-funded NIPT into 
prenatal screening in New Zealand.

Representatives from the Genetic Health 
Service New Zealand provided an overview 
of the service and a discussion of chromo-
somal and genetic conditions of relevance 
to screening. Finally, an explanation the 
roles of the NSU and how it might proceed 
with consideration of NIPT was presented 
by the Clinical Director of the NSU.

Table 1: Workshop Questionnaire.

1. Do you order non-invasive prenatal testing (NIPT) now?

2. Who is your provider of NIPT?

3. Who do you offer NIPT to?

4. Are women asking for NIPT?

5. Are there any barriers to NT scanning in your area?

6. What are the conditions that are important to be detected by first trimester screening?

7. Is information on low PAPP-A clinically useful?

8. Who provides support to women following increased risk results?

9. What do you think of replacing the first trimester scan and serums with NIPT?

10. What do you think of keeping the first trimester ultrasound scan (without NT) and replacing first 
trimester screening with NIPT?
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Particular attention was paid to the 
processes for optimising the current 
screening pathways and explanations of 
NIPT. A discussion of the value of first 
or second trimester serum analytes was 
considered beyond the scope of the work-
shops, which were intended primarily to 
focus on anomaly screening rather than 
early assessments of placental function or 
fetal growth.

Following the presentations, a 10 question 
structured questionnaire was presented to 
the participants, who were encouraged to ask 
questions and seek clarification before formu-
lating their responses. The questions are 
shown in Table 1. Following the workshops, 
one of the presenters and a member of the 
Antenatal and Newborn Screening Division of 
the NSU collated all the responses.

The results of this questionnaire were 
collated using Microsoft Excel. The answers 
to each question were tallied. A note was 
made of the fact that not every partic-
ipant answered each question. Fractions 
were calculated using total number who 
answered each question. Respondents were 
also encouraged to write free text, and these 
responses have helped inform the discussion 
and explanation of results of this survey.

Results
Of the more than 120 attendees, 108 

completed the 10 question evaluations, 
although some respondents did not answer 
all questions. Table 2 shows the professional 
status of participants in each centre and 
overall. In the North Island, one midwife 
worked in rural as well as urban practice. 
In the South Island, public specialists did 
some rural or provincial clinics as well as 
urban practice. Too few practitioners were 
engaged in solely rural practice to make 

meaningful comment about the effect of 
location on screening offer.

Responses to 
questions

Question 1: Do you order non-invasive 
prenatal testing (NIPT) now?

Already 19.4% of participants are 
ordering NIPT for their patients.

Question 2: Who is your provider of NIPT?
The majority, 65% do not know who were 

NIPT providers at the time. Note however, 
that the number included Registrars and 
Midwives who were not able to request 
testing at the time of asking.

Question 3: Who do you offer NIPT to?
Of the participants that are offering 

NIPT, 39.3% are offering them to women 
at high risk and 45.5% only offer NIPT at 
maternal request.

Question 4: Are women asking for NIPT?
In the group of specialists who replied that 

they do request NIPT, they stated that in 30% 
of the testing, women had asked for NIPT.

Only 2 participants in Dunedin had had 
women ask for NIPT, compared to 12 who 
were asked in Christchurch. (At the time 
of the survey, specialists in Dunedin stated 
that they were not offering NIPT as it was 
not a public option).

Question 5: Are there any barriers to NT 
scanning in your area?

Money and access were stated to be 
the two biggest barriers to NIPT: 40.3% 
of participants thought that cost was one 
of the barriers to NIPT; 34.4% thought 
both cost and access were. At Middlemore 
Hospital, where most of the participants 
were midwives, many stated that money 
was a barrier to NT scanning, and 75% 

Table 2: Total 108 participants

Centre SMO
public

SMO
private

SMO
Part- time

Registrar 
trainee

Midwife 
LMC

Midwife 
Hospital

Other

Auckland 3 4 14

Middlemore 5 1 4 8 19 2

Wellington 3 1 1

Christchurch 10 3 5 5

Dunedin 5 1 3 2

TOTAL 26 5 2 21 11 24 10

LMC: lead maternity carer, having own case load; SMO:Senior Medical Officer, Specialist Obstetrician
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thought that money and access would be 
a barrier to NIPT. At that time, midwives 
were unable to request NIPT from the 
one laboratory working as an agent for 
an international NIPT company, but at the 
time of writing, this has changed. Regional 
discrepancies were apparent; no maternity 
provider in Dunedin was offering NIPT to 
their patients due to their understanding 
that it was not available publically.
Question 6: What are the conditions 
that are important to be detected by 
first trimester screening?

The participants were asked what 
conditions were the most important to be 
detected by first trimester screening, from 
Trisomy 21 only to Trisomies T21, T18, T13, 
or also sex chromosomes XY and other 
significant aneuploidy. 69.9% of overall 
participants answered that they would like 
all of the above conditions screened for. 
Two participants only wanted Trisomy 21 
screened for.

Further regional discrepancies were 
evident with this question: 76% of Auckland 
City Hospital and 74.3% of Middlemore 
participants wanted all conditions screened 
for, compared to 36.4% of Dunedin 
participants.
Question 7: Is information on low 
PAPP-A clinically useful?

Serum Analytes
Currently, requestors are specifically 

informed of highly abnormal levels of the 
biochemical markers (over 5 or under 0.2 
multiples of the median value). Over 86% of 
participants answered that information on 
low PAPP-A was clinically useful. This was 
in the context of participants not having 
been provided with any discussion on the 
utility of these measures, noting that while 
low levels of PAPP-A have been associated 
with adverse pregnancy outcomes, there is 
little intervention available and no known 
clinical utility. The question related to 
the proposal of replacing the current first 
trimester serum screen with NIPT.
Question 8: Who provides support to 
women following increased risk results?

More than 50% of participants would 
provide the support themselves. 20% would 
refer to a genetic counsellor and 8.6% 
would offer a social worker.
Question 9: What do you think of 
replacing the first trimester scan and 
serums with NIPT? and
Question 10: What do you think of 
keeping the first trimester ultrasound 
scan (without NT) and replacing first 
trimester screening with NIPT?

Figure 2 shows 31.6% of participants 
wanted to replace the scans and serum 
with NIPT. 41.6% disagreed and 23.8% did 
not know. However, when asked if the scan 
could be retained but without the NT and 
without a part charge, 60.1% of partici-
pants would like to keep the first trimester 

Figure 1: Responses to Question 6. Conditions to be tested for: shown for the 5 centres in which 
workshops were held.
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ultrasound scan (without nuchal translu-
cency) and replace first trimester screening 
with NIPT. 18.4% did not wish to do this and 
20.4% did not know.

Conclusions
NIPT is now well established in New 

Zealand in the private sector, with a number 
of providers offering screening for a range 
of conditions at differing costs to the 
requestor. Except in exceptional circum-
stances, such as ambiguous results after 
conventional screening and where there are 
clinical reasons to avoid invasive testing, 
it is not available to women in the public 
sector. This creates inequality, especially as 
it is without doubt that NIPT has superior 
performance in the screening for common 
aneuploidies compared with the current 
screening tests.

In addition to inequality, NIPT, which is 
currently performed only by laboratories 
overseas, produces results from providers 
that are not readily accessible as would be 
the case should the testing be done in this 
country. Issues of quality control, range of 
conditions screened for, and test perfor-
mance have been variably reported and 
would need to meet strict requirements of a 
national screening process or programme. 
Our survey data show that in only 20% of 
cases do clinicians currently refer to genetic 
services for advice. Any increase in referral 
due to difficulties explaining complex 
results after expanded NIPT would place 
and increased workload requirement on the 
current genetic services.

The results of the survey presented in this 
report clearly show concerns with the current 
screening system, and the majority of respon-
dents not only would support the introduction 
of NIPT, but further, would forego the use 
of the nuchal translucency (NT) scan. When 

asked should there be a structured check 
list for the first trimester scan, there was 
support for this. The exact nature of a struc-
tured checklist was not specified, but in the 
discussions during the workshops, issues of 
pregnancy dating, chorionicity in multiple 
pregnancy and major abnormality, such 
as cystic hygroma, abdominal wall or limb 
defects were mentioned. It is unclear if there 
would be quality issues associated with such 
an approach.

When our participants were asked who 
they offer NIPT to, 40% of them are offering 
it to women at high risk, for example 
advanced maternal age. It is interesting 
to note that it has been well shown previ-
ously that maternal age is a very poor 
screen, with a detection rate for Trisomy 
21 of only 30%. In addition, NIPT has been 
shown to be equally effective in terms of its 
performance in so called high- and low-risk 
women. Thus, it is reasonable to offer the 
testing to all women and not on the basis of 
maternal age alone. The enthusiasm for the 
introduction of NIPT in to publically-funded 
screening in New Zealand is matched by a 
not dissimilar survey of service user views 
in the UK, which suggested a high uptake of 
the testing.5

Respondents were interested in the 
future shape of a screening pathway which 
included NIPT. Best possible performance, 
screening for what were deemed to be 
important conditions, rather than only 
Trisomy 21 or Trisomies 21, 18 and 13, and 
equity of access were all important factors 
in supporting change. These factors are 
remarkably consistent with the guiding 
principles used when the current system 
was established in 2010. In achieving a 
future shape, some compromise of trade-offs 
were recognised, and it was clear that the 
concerns about ultrasound were prominent 

Figure 2: Participants responses to replacing current first trimester screening with NIPT.



62 NZMJ 29 January 2016, Vol 129 No 1429
ISSN 1175-8716                   © NZMA

www.nzma.org.nz/journal

ARTICLE

amongst these. It was recognised that cost 
analyses are difficult to perform, and the 
cost of false negative screening is rarely 
included in modelling estimates.

Information about the current screening 
outcomes4 has shown that not all sonogra-
phers performing the NT scan met accepted 
standards as applied in the UK.6 Some 
sonographers perform insufficient NT scans 
to be able have their measures statistically 
analysed, and some sonographers scan with 
a bias which does affect the performance of 
NT in the screening algorithm. As it seemed 
more likely that under measuring the NT 
occurred, this would impact on the true 
positive or detection rate and also explain 
the false positive rate in the Monitoring 
report. It appeared to be the view of the 
participants in the recent survey, either 
expressed or reflected in the responses, 
that the strategies of trying to re-educate 
the sonographers, and/or increase numbers 
scanned by individual sonographers, 
may not likely effect real change in the 
short-term. The enthusiasm for the intro-
duction of NIPT also suggested that there 
may be less support for trying to improve 
ultrasound performance when, even the 
best reported detection rates for common 
aneuploidies with first trimester combined 
screening, at 88–90% for Trisomy 21, are 
much less than with NIPT at >97–98%, with 
a false positive rate of 0.1%, compared with 
around 2.5% for the current screening.6

First trimester ultrasound has other very 
important functions, including dating, 
detection of multiple pregnancy and its 
chorionicity, and the exclusion of severe fetal 
structural abnormality. The survey partici-
pants considered that the NSU could develop 
a checklist of structural abnormalities that 
could be realistically sought, but not include 
NT, due to the quality issues discussed. The 
participants also considered that public 
funding for a first trimester scan and the 
morphology scan performed between 18 and 
22 weeks gestation should remain.

The strength of the NSU-RANZCOG NZC 
series of interactive sessions was that the 
opportunity to be updated and express 
views was welcomed by the participants, 
and by holding the meetings in 5 centres, 
enabled local participation. In Middlemore, 
Christchurch and Dunedin, a large number 
of the clinicians who would be offering 

screening, or who see women with complex 
pregnancies, did attend. In Auckland, a 
number of the private specialists who 
currently offer and arrange NIPT attended 
and offered their experiences. In addition, 
hospital registrar trainees who were aware 
of NIPT, but could not offer it, also expressed 
comments about that situation. Attendees 
in Wellington included a midwife for a 
very remote area, as well as midwives and 
doctors for a tertiary and a secondary 
obstetric centre. While the overall of 
attendees does not represent a majority of 
maternity care providers in the country, it 
did provide a snap-shot of views which were 
remarkably consistent. The value of the 
exercise was particularly in facilitating the 
NSU in hearing views of clinicians. Value to 
RANZCOG NZC included the opportunity to 
update trainees and specialists, and also to 
work collaboratively with the midwives who 
were invited to the sessions.

The limitations of such an approach to 
gaining a snap-shot include the sample size, 
that is, the number of attendees and the infor-
mation that was presented by the speakers 
on which the respondents could base their 
answers. Prior to the meetings, the presenters 
had worked with the NSU to ensure that a 
clear consistent series of talks was given, espe-
cially important for the Genetic Health Service 
New Zealand, which had a different presenter 
in some centres. In interactive sessions, 
information imparted may vary according to 
the nature of questions asked, and this has 
the potential to influence responses given. 
However, the person who was responsible for 
running the questionnaire evaluation was not 
one of the presenters, and she endeavoured 
to maintain a focus on the theme of each 
question in the evaluation process.

Ultimately, the aim was to help inform 
both participants and NSU. It was apparent 
that there was a desire to introduce NIPT, 
that it needed to be introduced in a way 
that had structure so that it could fit into 
prenatal screening, and that, given its 
potential, it be used for more than simply 
screening for the common aneuploidies, 
namely Trisomies 21, 18 and 13. Having 
said that, caution was expressed about 
attempting to test for ‘everything’, and also 
caution about testing or revealing fetal 
gender for non-medical reasons was raised 
as an important issue.
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It would appear from the results that 
the NSU can have confidence that the 
introduction of NIPT would have clinical 
support, and that in introducing this, 
changes to first trimester screening can be 
made, rather than simply adding this on 
as an extra test. Given that NIPT is already 
available in New Zealand as an unregulated 
and unfunded test, it would seem that there 
is some urgency in developing guidelines 

around its use and embracing it in nation-
ally-funded prenatal screening. Cost need 
not necessarily delay NIPT, as modelling has 
shown options which are similar to current 
expenditure for enhanced performance.7,8 A 
cost modelling project is in progress in New 
Zealand, but has yet to report. This survey 
may in a small way assist in the intro-
duction of NIPT for all women who wish to 
use it in New Zealand.
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Urinalysis requests on 
the elderly residing in the 
Auckland community: tick 

box requesting?
Arlo Upton, M McEwan, Deborah Williamson 

ABSTRACT
AIMS: Urinalysis for microcopy and culture is one of the most frequently requested tests for microbiology 
laboratories, particularly from elderly patients. This study sought to describe the clinical appropriateness 
of urinalysis from community-dwelling elderly patients and subsequent antibiotic prescription. 

METHODS: Demographic, laboratory, and antibiotic prescription data were collected on all samples 
submitted from patients ≥70 years during August 2014 to Labtests Auckland. In addition, clinical data were 
collected by questionnaire from a subgroup of 200 patients. 

RESULTS: During August 2014, approximately 7% of the Auckland population aged ≥70 years had urinalysis 
submitted. Urine dipstick was not routinely performed before specimen submission, particularly from 
patients living at home rather than a long-term care facility, and nearly 50% of samples were not cultured 
due to absence of pyuria. Escherichia coli was isolated from 23% of female and 7% of male specimens. E. 
coli isolates from our cohort were less susceptible to all antibiotics tested against compared with all E. 
coli isolated from all urines in 2014. Clinical indications were absent in 40% of the subgroup of patients. 
Antibiotic prescription within 7 days of urinalysis was common (36%). 

CONCLUSIONS: This study highlights the frequency of urinalysis testing among the elderly residing in the 
community. Clinical indications are often absent, and treatment of asymptomatic bacteriuria is likely to be 
contributing to excessive antibiotic prescription in this group of patients. 

Urinary tract infections (UTIs) are one 
of the most common infectious dis-
eases in both hospital and community 

settings.1 Processing, analysis and reporting 
of urine cultures comprises a large part of 
the workload in diagnostic microbiology 
laboratories. In addition, UTIs are one of the 
major reasons for antimicrobial usage in the 
community setting, and in some settings, the 
management of UTIs is becoming increasing-
ly complicated by antimicrobial resistance.2 
It is therefore imperative that the microbiol-
ogy laboratory provides timely and clini-
cally appropriate results in order to ensure 
optimal patient care.

One of the major challenges for labora-
tories in relation to urine cultures is the 
diagnosis and management of asymp-
tomatic bacteriuria. In most instances, urine 
should not be sent to the laboratory unless 
the patient is symptomatic, and it has been 

suggested that inappropriate urine testing 
from asymptomatic patients may contribute 
to excessive laboratory costs, unnecessary 
antimicrobial prescribing prescription, and 
the development and spread of AMR in the 
community.3 In particular, asymptomatic 
bacteriuria is common among elderly 
populations, with a reported prevalence as 
high as 50%.4 However, guidelines suggest 
that screening for and treatment of asymp-
tomatic bacteriuria is not recommended 
in elderly populations, including those 
residing in long-term care facilities (LTCF).4,5 

To date in New Zealand, there are no 
published data on the clinical appropri-
ateness of urinalysis on elderly patients, 
or on the treatment of elderly patients 
with bacteriuria. In this context, we 
undertook a descriptive epidemiological 
study to: (i) describe the clinical appro-
priateness and subsequent management 
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of urinalysis on elderly patients in a 
community setting; and (ii) assess the anti-
microbial resistance patterns of urinary 
isolates from elderly patients.

Methods
Setting, patients and data sources

Labtests Auckland (LTA) provides sole 
community diagnostic microbiology 
services to the approximately 1.4 million 
population of the greater Auckland region 
in New Zealand. For a one-month period 
(1–31 August 2014) we collected basic 
demographic information (age, gender and 
residence in a LTCF) on patients over 70 
years of age who had samples submitted 
to LTA for urine microscopy and culture. 
Patients were determined to be resident 
of a LTCF on the basis of their address. In 
addition, information on oral antimicrobial 
usage in the 7 days following urinalysis was 
obtained from the New Zealand Ministry 
of Health, via the patient National Health 
Index (NHI) numbers. 

Microbiology testing
All urines (including catheter urines) 

received are processed in the same 
manner. Urine microscopy was performed 
on Sysmex UF1000i urinary analysers. 
Gender-specific reference ranges are 
shown in Table 1. Urine specimens with 
pyuria, defined by WBC count greater 
than the upper limit of the reference 
range, and those that were identified as 
pre-urological or orthopaedic procedure, 
or from a renal transplant patient, were 
cultured onto BBL CHROMagar Orientation 
medium (Becton Dickinson, Heidelberg, 
Germany) and incubated in O2 at 37°C for 
18–24 hours. Bacterial growth of a single 
species ≥107 colony forming units (CFU)/L 
was reported, and where two different 
bacterial species were isolated (≥108 
CFU/L) both were reported. Isolation of 
three or more different bacterial species 
was reported as ‘mixed growth’. Bacterial 
identification was performed using CHRO-
Magar®, spot indole, and Matrix Assisted 
Laser Desorption Ionization Time-of-Flight 
Mass Spectrometry (MALDI TOF MS, Bruker 

Daltonics). Antimicrobial susceptibility 
testing was performed on Mueller-Hinton 
agar using disk diffusion methods and 2009 
CLSI interpretation.6 

Primary care questionnaire
Clinical data for a subset of 200 consec-

utive patients were requested from the 
referrer using a standard letter-based 
questionnaire, followed by a telephone 
call if it was not returned. The question-
naire included information on whether or 
not a dipstick was done prior to specimen 
submission, relevant past medical history, 
and clinical indication/s for urinalysis.

Statistical analysis
Denominator information for the 

Auckland population was obtained from the 
2013 New Zealand Census (www.stats.govt.
nz). All statistical analysis was performed 
using GraphPad Prism (Version 6) or STATA 
(Version 11.1).

Ethical approval
This study was approved by the 

Southern Health and Disability Ethics 
Committee (14/STH/97).

Results
Patient population

Between 1 and 31 August 2014, a total of 
26,136 urine specimens were submitted 
to LTA for microbiological investigation. 
Of these, 5,313 (20.3%) samples were from 
4,687 unique patients aged ≥70 years, 
representing 7.4% of the population aged 
70 years and over in Auckland (4,687 / 
109,626).7 

Sixty-three percent of patients were 
female, and the female cohort was slightly 
older than the male, with a median age 
of 80.8 years (70–103), compared with 
78.9 years (70–106), P < 0.001 (Table 2). 
In addition, females were more likely to 
be residents of a LTCF (15.0% vs 8.9%, P < 
0.001). Data from all urines submitted to 
Labtests in August 2013 had been collected 
for another study. In this cohort, 60% of 
urines were submitted from females and 
the median age was 42 years (range: 0–100). 

Table 1: Gender specific normal reference ranges for urine 
microscopy used in this study.

Females Males

White blood cells (WBC) < 40 x 106 cells/L < 10 x 106 cells/L

Red blood cells (RBC) < 35 x 106 cells/L < 15 x 106 cells/L

Epithelial cells (EC) < 10 x 106 cells/L < 10 x 106 cells/L
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Five hundred and thirty-four patients 
(11.4%) had more than one urinalysis in the 
one month audit period, with 460 patients 
having two tests, 60 having three, 11 having 
four, and 3 patients having five tests in 
August 2014. The median number of days 
between tests for patients was nine (0–28) 
and 15 patients had two separate urinalyses 
performed on the same day.

Microbiological testing and 
antimicrobial susceptibility testing

On the basis of microscopy results, nearly 
half of all samples were not cultured 
(Table 3). Of the cultured specimens, sterile 

pyuria and haematuria in the absence of 
bacteriuria were more commonly seen 
in samples from males. Females were 
more likely to have greater than 10 x 106/L 
epithelial cells on microscopy, although 
there was no significant difference between 
the genders for rates of mixed growth; 7.9% 
and 6.7% for females and males, respec-
tively. In the cohort of all ages from 2013, 
12% of both females and males had sterile 
pyuria; elevated epithelial cells (>10 x 106/L) 
was seen in 43% of urines from females 
and 4% from males; and haematuria with 
no growth was since in 9% of urines from 
females and 14% from males.

Table 2: Per patient demographic data.

Female,  
n = 2,951  
(%)

Male,  
n = 1,734  
(%)

P value Female (clinical 
subset),  
n = 106 (%)

Male (clinical 
subset),  
n = 59 (%)

Demographics 

Median age (range) 80.8 (70–103) 78.9 (70–106) < 0.001 80.0 (70–99) 76.0 (70–93)

Resident LTCF 444 (15.0) 155 (8.9) < 0.001 24 (22.6) 5 (8.5)

Table 3: Per specimen urinalysis results

Microscopy and culture results Females, n = 3,419 Males, n = 1,907 P value

Sterile pyuria* 141 (4.1) 287 (15.0) <0.001

Haematuria and no growth 166 (4.9) 215 (11.3) <0.001

Epithelial cells > 10 x 106/L 1,406 (41.1) 151 (7.9) <0.001

Not cultured 1,606 (50.0) 928 (48.7) <0.001

No growth 414 (12.1) 449 (23.5) <0.001

Mixed growth 269 (7.9) 128 (6.7) NS

E. coli 780 (22.8) 141 (7.4) <0.001

Non-EC** Enterobacteriaceae  246 (7.2) 144 (7.6) NS

Other GNB 25 (0.7) 26 (1.4) 0.03

Enterococcus species 58 (1.7) 77 (4.0) <0.001

Other*** 42 (1.2) 44 (2.3) 0.003

Second organism isolated 18 (0.5) 14 (0.7) NS

ESBL isolation****

Female Male

40 (3.9) 5 (1.7) NS

* Sterile pyuria is defined as WBC greater than the upper limit of the gender-specific reference range (Table 1)
** Non-EC refers to Enterobacteriaceae other than E. coli
***Includes Staphylococcus aureus, coagulase negative staphylococci, streptococci, and Candida species
**** Denominator is E. coli and non-EC Enterobacteriaceae 
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Bacteriuria was more frequently seen 
among females with a potentially patho-
genic isolate being reported in 1,151 (33.7%) 
of urines from females, compared with 432 
(22.6%) in urines from males, (p < 0.001). 
For both genders, E. coli was the most 
commonly isolated bacteria.

Antimicrobial susceptibility data for ESBL 
producing and non-ESBL producing E. coli 
isolates from this cohort and data from all 
LTA urinary isolates for 2014 are shown 
in Table 4. For non-ESBL producing E. coli, 
the percentage susceptible to all commonly 
used oral antimicrobial agents was reduced 
among isolates from the elderly compared 
with all isolates. 

Only 45 Enterobacteriaceae isolated were 
ESBL-producing (ESBLPE), and of those, 

only 26 of the 916 (2.8%) E. coli isolates 
were ESBL-producing. ESBLPE were also 
observed more commonly among residents 
of LTCF compared with those living at home 
(5.6% vs 3.1%, P = 0.08). All 45 ESBLPE 
isolates were susceptible to fosfomycin; of 
the 37 ESBPLE isolates tested against mecil-
linam, 34 (92%) were susceptible. 

Antimicrobial usage
Of the total 4,688 patients, 1,693 (36.1%) 

were prescribed and dispensed a total of 
2,208 antibiotics within 7 days of urine 
testing. Numbers and classes of antibiotics 
prescribed for each patient are shown in 
Table 5. The ‘other’ category (trimethoprim, 
co-trimoxazole, nitrofurantoin, and 
norfloxacin) was most commonly prescribed, 
but it was not possible to obtain individual 
prescription numbers for these antibiotics. 

Table 4: Antimicrobial susceptibility data: percentage susceptible for ESBL producing and non-ESBL 
producing E. coli

E. coli non-ESBL,  
n = 890

E. coli non-ESBL 
Labtests 2014 data, 
n = 33,370

E. coli ESBL,  
n = 26

E. coli ESBL  
Labtests 2014 data, 
 n = 1,171

Amoxicillin 372 (42) 49 Nil Nil

Co-amox/clav 707 (79) - 92 -

Cefaclor 824 (93) 98 Nil Nil

Nitrofurantoin 869 (98) 99 96 66

Trimethoprim 594 (67) 74 38 27

Norfloxacin 765 (86) 93 23 30

Fosofomycin - - 98

Table 5: Antibiotic prescription/dispensing data in the seven days following urine testing.

Number of antibiotics prescribed Number of patients (% of total patients) 

One 1,300 (27.7)

Two 302 (6.4)

Three 67 (1.4)

Four 19 (0.4)

Five 3 (0.1)

Six 2 (0.1)

Class of antibiotic Number prescriptions (%)

Cephalosporins 435 (19.7)

Penicillins 438 (19.8)

Macrolides / tetracyclines 103 (4.7)

Other * 1,232 (55.8)

*Including trimethoprim, nitrofurantoin, co-trimoxazole, and norfloxacin
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Clinical data
A questionnaire was sent to referrers of 

the first 200 urine samples submitted and 
responses were received for 165 patients 
(Table 6). Compared with the whole cohort 
of patients, the median age and gender 
were similar (79.7 years, 64% female) 
and 16% were residing in LTCF. Just over 
a third (34.5%) of specimens underwent 
dipstick examination prior to the urine 
sample being submitted for urinalysis and 
culture. Urines from patients residing in a 
LTCF were more likely to undergo dipstick 
compared with those from patients living at 
home (77% cf. 27%, p <0.001). Twenty (42%) 
patients who had a dipstick did not have 
pyuria. At least one clinical indication for 
urinalysis was identified in 59% of patients. 
Where a clinical indication was iden-
tified (Table 6) frequency and/or nocturia 
were most common (30%), followed by 
dysuria (27%), and new onset or worsening 
confusion (14%). Other reasons for testing 
included annual check-up for patients with 
diabetes mellitus (n=8) and follow-up of 
recent hospital admission and/or UTI (n=7). 
Pyuria was detected in 50 (52%) of patients 
with a clinical indication for urinalysis, 
compared with 20 (29%) of those without a 
clinical indication (p=0.004). Of the 50 with 
a clinical indication and pyuria, 34 (68%) 
grew an organism and 37 (74%) received an 
antibiotic. In comparison, of the 20 without 
an indication and with pyuria, eleven (55%) 
grew an organism and six (30%) received 
an antibiotic. 

Discussion
In this study, we assessed testing patterns, 

clinical indications and antimicrobial 
susceptibility results from urine specimens 
submitted from elderly patients in the 
Auckland community. We found that urine 
samples were sent from approximately 
7% of all patients over 70 years residing in 
the Auckland community. In the subset of 
patients where additional clinical information 
was obtained, over a third had no clear 
clinical indication for testing. Our findings 
have implications for the following reasons.

First, our study confirms that, despite 
recommendations to the contrary,4 
urinalysis screening among the elderly 
is occurring in our community, including 
as part of their annual diabetes mellitus 
‘check-up’. One of the few indications 
for asymptomatic screening urinalysis 
outside of pregnancy is prior to transure-
thral resection of the prostate and other 
urological procedures where mucosal 
bleeding is anticipated.4 In addition, we also 
found that urine dipstick testing is not being 
routinely performed in the community 
prior to submitting urine specimens to the 
laboratory, although dipstick was more 
likely to be performed for LTCF residents. 
Explanations for the lack of dipstick at GP 
practises may be that the patient is unable 
to produce urine on site, inadequate staffing 
or resource to attend to this aspect of care, 
or not considering that dipstick testing 
is necessary. A normal urine dipstick in 

Table 6: Data obtained from referrers on subset of patients.

Demographic and dipstick data Number (%), n = 165

Median age (range) 79.7 (70–99)

Female 106 (64)

Resident LTCF 26 (15.8) 

Dipstick performed as point of care 57 (34.5)

Indications for urinalysis

At least one clinical indication for testing* 97 (58.8) 

No clinical indication for testing 68 (41.2)

Frequency / nocturia 49 (29.7)

Dysuria 45 (27.3)

New onset / worsening confusion 23 (13.9)

Planned or recent urological procedure 14 (8.5)

Antibiotics prescribed 62 (37.8)
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this population would be reassuring that 
symptoms are not related to urine infection. 
As nearly 50% of the urine samples had 
normal microscopy, it follows that screening 
with a urine dipstick would reduce the 
numbers submitted to the laboratory.

Second, our data suggest that urine 
specimen collection is sub-optimal, 
particularly among females, with 41% of 
urine specimens from females indicating 
mucosal contamination on the basis of the 
epithelial cell count,8 and nearly 8% on 
the basis of mixed culture. A recent paper 
highlights the difficulty in obtaining uncon-
taminated urine samples from women.9 
Given the potential harm of contaminated 
urine specimens (in terms of unnecessary 
antibiotic prescription) could be given 
for requiring an in-out catheter specimen 
for urinalysis if dipstick is found to be 
abnormal on a clean-catch or midstream 
urine sample. However, it is acknowledged 
that this is an invasive procedure.

Antimicrobial prescribing was common 
among our cohort, with over a third 
receiving an antimicrobial within 7 days of 
urinalysis. Antimicrobial over-prescribing 
in response to bacteriuria in the elderly is 
well described in the literature.10,11 Once 
bacteriuria has been reported, even in the 
absence of clinical signs and symptoms, 
it can be difficult for practitioners to not 
respond with an antimicrobial prescription. 
Without clinical information, labora-
tories find it difficult to restrict reporting 
of bacterial growth and antimicrobial 
susceptibility data. A recent study reported 
a significant reduction in antimicrobial 
prescription among inpatients with asymp-
tomatic bacteriuria by not reporting 
positive culture results without specific 
request by the clinical team.12 

Overall, antimicrobial resistance was 
increased among urinary isolates from 
elderly patients compared with all those 
from patients of all ages; consistent with 

our hypothesis that this group of patients 
experiences significant antibiotic and 
healthcare exposure. Somewhat surpris-
ingly, isolation of ESBLPE was relatively 
uncommon among our cohort. Previously 
reported risk factors for ESBLPE carriage 
and infection in our community have 
included residing in a LTCF, recent hospital 
admission, and age >75 years,13 and 
ethnicity and travel history.14 

Our audit has some important limita-
tions. First, we were not able to obtain 
clinical information on all 200 patients, 
which may have biased the data. Also our 
request for clinical information was retro-
spective and relied on the clinical notes, 
sometimes reviewed by a different person. 
Second, the antimicrobial prescription/
dispensing data from the MOH are incom-
plete, as some classes of antimicrobials 
were grouped together. Moreover, we are 
unable to establish whether or not the anti-
microbials prescribed were in response to 
urinary tract presentation and/or results, 
or for another clinical indication. Also, we 
may have underestimated the numbers of 
patients residing in LTCF, as we extrapo-
lated this from the patient address. Lastly, 
we were not able to collect accurate data on 
the presence of a urinary catheter, and so 
all urines were assumed to be mid-stream 
(although we acknowledge that this is 
highly unlikely to be the case).

In summary, this study highlights 
the frequency with which urinalysis is 
requested on elderly people in the Auckland 
community. It is concerning that a signif-
icant proportion of patients did not have 
clear clinical indications for testing, 
and that dipstick is not being routinely 
performed. Also, indicators of urinary 
contamination are common. All of these 
factors are likely to be contributing to 
excessive antimicrobial prescription and 
accompanying adverse effects among this 
demographic group.
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 The changing paradigm 
of the doctor-patient 

relationship: Montgomery 
v Lanarkshire Health Board 

and developments in the 
‘duty to warn’ 

Luke Sizer, Philip Arnold

ABSTRACT
The standard of risk disclosure required in New Zealand and the UK has differed until recently. Medical 
practitioners who perform treatment without adequate disclosure run the risk of violating patients’ rights, 
and fail to practice at the high level reasonably expected of them. Before Montgomery v Lanarkshire Health 
Board, it was the case in the UK that a practitioner need not disclose a particular risk of treatment if a 
qualified body of medical opinion would also not have disclosed that risk. In this viewpoint, we examine 
the change brought about by Montgomery, and its implications for New Zealand practitioners.

The imbalance in the doctor-patient re-
lationship is a well-recognised reality. 
For more than two thousand years, 

it has been strengthened by the (almost 
unparalleled) degree of trust reposed in 
doctors. The imbalance has, however, grad-
ually eroded in favour of a more consum-
er friendly approach that recognises the 
increasing sophistication of lay patients and 
emphasises the need for a greater degree 
of disclosure about their medical treatment 
and the associated risks.

The UK Supreme Court’s recent decision 
in Montgomery v Lanarkshire Health 
Board (Montgomery) illustrates this shift. 
In what has been referred to as one of the 
most important decisions in 60 years, the 
Supreme Court paradigmatically changed 
health law in the UK when it unanimously 
held in Montgomery that doctors are 
required to take reasonable care to ensure 
that the patient is aware of any material 
risks involved in any recommended 
treatment, and of any reasonable alter-
native or variant treatments.1

Readers well-versed in the law of 
informed consent in New Zealand will 

recognise that this is already the standard 
test for adequate disclosure in New Zealand, 
and has been for some time.2 However, 
Montgomery provides authoritative 
guidance to New Zealand practitioners on 
the precise content of informed consent. It 
is, in that respect, of central importance to 
New Zealand practitioners.

In this Viewpoint, we evaluate the impor-
tance of the decision in three parts. The first 
part reviews the progression of the law on 
informed consent and the so-called “duty to 
warn”. The second part analyses the Mont-
gomery decision. The third part considers the 
dual implications of Montgomery in respect 
of both the ‘duty to warn’ and more broadly 
in respect of the conception of the ‘modern 
patient’. There, we describe how the 
doctor-patient relationship has changed, and 
what this means for medical practitioners.

The historical 
backdrop of 

informed consent
Historically, doctors have been criticised 

for the paternalism with which they have 
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treated their patients. This alleged pater-
nalism can be traced to the Hippocratic 
Corpus. There, doctors were told to tell their 
patients nothing of their present or future 
condition “for many patients through this 
cause have taken a turn for the worse” 
(Decorum, XVI).3 This classical viewpoint 
remained the dominant understanding well 
into the 19th century, when Thomas Percival 
stressed the “authority and independence of 
the physician” in the first modern author-
itative text on medical ethics in 1803, 
Medical Ethics.4

Steadily, but surely, this paternalistic 
conceptualisation of the doctor-patient rela-
tionship has been eroded. Almost 150 years 
after Percival’s declaration, Judge Benjamin 
Cardozo famously declared in Schloendorff v 
Society of New York Hospital that “a surgeon 
who performs an operation without the 
patient’s consent commits an assault, for 
which he is liable in damages”.5 This decla-
ration was revolutionary: not only did it 
require doctors to obtain consent for any 
operation they performed on a patient, 
but it also reconceptualised the patient 
as an active stakeholder in the doctor-pa-
tient relationship who had the ability to 
ask questions, make rational decisions and 
engage in dialogue.

44 years later, the House of Lords 
considered the degree to which disclosure 
was required to be made in order to gain 
effective consent in the case of Sidaway v 
Board of Governors of the Bethlehem Royal 
Hospital and the Maudsley Hospital.6 There, 
the Law Lords concluded that the proper test 
for determining what needed to be disclosed 
to a patient (that is to say, what practitioners 
had a ‘duty to warn’ of) was to inquire 
whether a responsible body of medical prac-
titioners skilled in the particular procedure 
would have informed the patient of the 
particular risk.7 The test was naturally 
favoured by medical practitioners, since 
it allowed doctors to rely on their clinical 
reasoning and experience in determining 
what risks were material, rather than being 
required to turn their minds to the pecu-
liarities of a particular patient (whatever 
their circumstances may be). Additionally, 
it ensured doctors would not be driven to 
practice defensively by providing unneces-
sarily detailed disclosure to patients in order 
to minimise their legal risk.

Nevertheless, this formulation of the test 
was seen as unsatisfactory in almost every 
jurisdiction other than the UK. In Australia, 
for example, the country’s highest court 
awarded damages over $800,000 where 
a doctor failed to warn a patient of a risk 
that was generally considered to be 1 in 
14,000.8 New Zealand, too, considered that 
the information to be disclosed to a patient 
is whatever a reasonable person in the 
patient’s position would be likely to attach 
significance to. The test, encapsulated in the 
Code of Patients’ Rights, requires doctors to 
explain to the patient:9

1. [all] the information that a reasonable 
consumer, in that consumer’s circum-
stances, would expect to receive, 
including:

a. an explanation of his or her 
 condition; and

b. an explanation of the options 
 available, including an assessment 
 of the expected risks, side effects, 
 benefits, and costs of each option 
 […] (Emphasis added)
It is no surprise that New Zealand health 

law provides a consumer-centric approach 
to the ‘duty to warn’. The test is well 
informed by infamous moments in New 
Zealand’s medical history, most notable of 
which is the scandal of cervical treatment 
of carcinoma in situ at National Women’s 
Hospital and the ensuing Cartwright 
Inquiry. That inquiry, as Professor John 
Burrows QC put it, resulted in a “sea change 
in doctor-patient relations” and the creation 
of a Code that “reflect[ed] the rebalancing of 
the doctor-patient relationship”.10 Professor 
Burrows further commented: 

no longer do we tolerate the 
doctor-god who told his patients 
nothing…The patient has the choices, 
and makes the decisions. The 
doctor’s role is one of explanation: 
to provide information about the 
treatment options, and the risks 
involved in each…good communi-
cation is the essence of it.11

Placing aside any concerns one may have 
with the current approach to risk disclosure, 
it is clear that medical practitioners are 
now their patient’s agent rather than their 
patient’s keeper: autonomy is generally 
recognised as a sacred right (subject to 
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certain, limited exceptions) and, though 
autonomy is a “complicated and frequently 
debated concept, most agree that the cultural 
shift is a step in the right direction”.12

The case: Montgomery 
v Lanarkshire 
Health Board

The facts of Montgomery can be briefly 
stated. Nadine Montgomery (M) gave birth 
to a baby boy on 1 October 1999, at Bellshill 
Maternity Hospital, Lanarkshire. The baby 
was born with significant disabilities. He 
was diagnosed as suffering from cerebral 
palsy of a dyskinetic type, which had been 
caused by oxygen deprivation during the 
birth, as well as suffering from a brachial 
plexus injury resulting in Erb’s palsy, being 
paralysis of the arm.

The complications associated with the 
birth ultimately arose from M’s insulin-de-
pendent diabetes mellitus. Women suffering 
from diabetes are likely to have babies 
that are larger than normal. The signifi-
cance is that vaginal birth is riskier than 
it otherwise might be, as a baby in such 
instances may be unable to pass through 
the mother’s pelvis without medical inter-
vention. Shoulder dystocia is a particular 
risk in these instances.

It was accepted evidence in the case that 
there can be high perinatal mortality and 
morbidity associated with the condition, 
as well as increased rates of maternal 
morbidity. It was also accepted that the 
risk of shoulder dystocia was 9–10% with 
diabetic mothers. Further, the evidence 
established that 70% of all cases of shoulder 
dystocia could be resolved by what is 
known as a ‘McRoberts’ manoeuvre, 
whereby the mother’s pelvic inlet is 
widened by means of hyperflexion. Several 
other methods of effective treatment for 
shoulder dystocia were noted.

M’s labour was induced by the admin-
istration of hormones. When the baby’s 
head failed to descend naturally, Dr Dina 
McLellan, a consultant obstetrician and 
gynaecologist who was responsible for M’s 
care during pregnancy and labour, resorted 
to forceps. Sometime after, the baby’s 
shoulder became impacted at a point when 
half of his head was outside the perineum. 
An emergency caesarean was contemplated, 

before Dr McLellan attempted to perform a 
symphysiotomy, which succeeded to some 
extent in cutting through the joint, though 
the blades she used became detached 
before the division of the joint had been 
completed. Dr McLellan then succeeded in 
pulling the baby free, some 12 minutes after 
the baby’s shoulder became impacted. The 
baby’s disabilities arose from the oxygen 
deprivation occurring during that period.

However, while M was told in an ante-
natal consultation that she was having a 
larger than usual baby, she was not told 
about the risks of her experiencing the 
mechanical problems she encountered 
during labour. The evidence established 
that had she been told of those risks, M 
would have opted for a caesarean section.13 
It was the failure to inform her of those 
risks, rather than any failures in respect of 
the labour itself, in which Dr McLellan was 
found to be negligent.

In reaching that finding, the Supreme 
Court radically departed from what was 
understood to have been the law as laid 
down in the earlier case of Sidaway. 
Sidaway, as mentioned above, provided that 
a medical practitioner would be under no 
duty to disclose the risks of any proposed 
treatment if a body of responsible and 
skilled medical practitioners would not 
have disclosed the risks either.14

The Supreme Court in Montgomery found 
the conclusions reached in Sidaway to be 
“profoundly unsatisfactory.”15 Although 
Sidaway included the exception that 
disclosure of risks would be necessary 
where a patient specifically questioned the 
doctor about risks involved, the Supreme 
Court noted the illogic: a patient must know 
of risks in order to inquire about them. As 
their Lordships said:16

It is indeed a reversal of logic: the 
more a patient knows about the risks 
she faces, the easier it is for her to 
ask specific questions about those 
risks, so as to impose on her doctor 
a duty to provide information; but it 
is those who lack such knowledge, 
and who are in consequence unable 
to pose such questions and instead 
express their anxiety in more general 
terms, who are in the greatest need 
of information. Ironically, the igno-
rance which such patients seek to 
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have dispelled disqualifies them from 
obtaining the information they desire. 
Secondly, this approach leads to the 
drawing of excessively fine distinc-
tions between questioning, on the 
one hand, and expressions of concern 
falling short of questioning, on the 
other hand: a problem illustrated by 
the present case. Thirdly, an approach 
which requires the patient to question 
the doctor disregards the social and 
psychological realities of the rela-
tionship between a patient and her 
doctor, whether in the time-pressured 
setting of a GP’s surgery, or in the 
setting of a hospital. Few patients do 
not feel intimidated or inhibited to 
some degree.

The Supreme Court did not just reject 
Sidaway on the grounds of logic, but 
also on the ground that the doctor-pa-
tient paradigm is much changed from 
1985, when Sidaway was decided. As 
their Lordships noted, patients are now 
widely regarded as persons holding 
rights rather than ‘passive recipients’ of 
health care; they are consumers exer-
cising choices.17 It followed that it was 
no longer correct to bind patients to the 
Hippocratic Corpus; patients are now 
understood differently, which is reflected 
in the obligations imposed on the modern 
medical practitioner. The result was that 
the Supreme Court had no hesitation in 
declaring that:

The doctor is therefore under a 
duty to take reasonable care to 
ensure that the patient is aware of 
any material risks involved in any 
recommended treatment, and of any 
reasonable alternative or variant 
treatments. The test of materiality 
is whether, in the circumstances of 
the particular case, a reasonable 
person in the patient’s position 
would be likely to attach signifi-
cance to the risk, or the doctor is or 
should reasonably be aware that the 
particular patient would be likely to 
attach significance to it.

The implications
The Montgomery decision largely 

reflects what the law in New Zealand 
is already. Indeed, as the New Zealand 

Medical Practitioners Disciplinary 
Tribunal has noted, “[t]he directions of 
the Medical Council on informed consent 
first issued in 1990, and Right 6 of the 
[Code] place a clear emphasis on assessing 
the adequacy of informed consent from 
the standpoint of a reasonable patient.”18 
As such, Montgomery can be expected 
to assist in the interpretation and appli-
cation of Right 6 under the Code, rather 
than significantly alter New Zealand 
health law. In particular, one of the 
consequences of Montgomery is that 
developments in the UK can be expected 
to be followed more closely here. Cases in 
medical negligence, brought in the United 
Kingdom, are likely to inform the rights 
and obligations that arise in the provision 
of medical care in New Zealand. 

Montgomery may also be of significance 
in what it adds to the debate about when a 
practitioner is not obliged to disclose risks 
to a patient. The judgment provided two 
instances where this will be the case. The 
first is where the practitioner considers 
that disclosure would be seriously detri-
mental to the patient’s health.19 In this 
respect, we note that the acceptance of 
this exception (generally referred to as 
the ‘therapeutic privilege’ exception) is 
far from clear in New Zealand. Indeed, 
the Health and Disability Commissioner 
has suggested that it is inconsistent with 
the notion of “patient-centred care based 
on a true partnership between doctor 
and patient”.20 Legal advice on whether 
to disclose a certain risk will doubtlessly 
turn on the specific facts of a case, but 
medical practitioners faced with a patient 
whose health may (in the practitioner’s 
view) suffer as a result of risk disclosure 
would be wise to adopt the approach 
recommended by Peter Skegg and “provide 
additional support and counselling, rather 
than rely on the slight possibility that 
something akin to ‘therapeutic privilege’ 
will operate…”21 Ultimately, a practitioner 
is more likely to held accountable for inad-
equate disclosure.

The second exception in Montgomery 
is where necessity might demand inter-
vention before informed consent can be 
acquired, as might happen when the patient 
is unconscious or otherwise unable to make 
a decision.22 This exception will be narrowly 
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applied,23 but is uncontroversial and 
accepted in New Zealand law. 

Montgomery is also significant for the 
way in which it reinforces the modern 
conceptualisation of the doctor-patient 
relationship. Montgomery sees the prac-
titioner as being in a dialogue with the 
patient, the aim of which is to ensure that 
the patient understands what is being 
communicated so that the patient can give 
informed consent.24 Medical practitioners 
must recognise that the nature of their 
relationship with patients is a partnership. 
Although one party is vulnerable, and 
will not always require or desire detailed 
disclosure of risks (and, indeed, may waive 
such disclosure), the opportunity to receive 
that information must be given.25 As Ron 
Paterson notes: 

not all patients will want [a large] 
level of involvement, but most 
will appreciate being asked how 
much input they want to have into 
their own medical care, so that the 
ground rules for the relationship 
are clear.26

Conclusion
Montgomery underlines the importance 

of practitioners treating patients as people 
rather than subjects. Patients deserve to be 
told of the risks of their treatment in plain, 
simple language. For the practitioner, that 
will require a moment’s pause when talking 
with the patient to consider whether there 
are any risks that should be explained to 
the patient. The practitioner should ask the 
patient whether they understand what has 
been said, and offer to answer any ques-
tions that they may have. The practitioner 
should keep careful file notes of these 
conversations. This is a crucial protection 
in the event of a conflict as to what risks 
were disclosed, and offers an opportunity 
for the doctor to take stock of what has been 
disclosed and turn their mind to what else 
could be disclosed. Practitioners who fail at 
this hurdle run the risk of practising below 
the standard expected of them. However, 
provided practitioners remain focused on 
caring for a patient as a person, rather than 
a subject, the proper disclosure of risks 
should quite naturally follow.
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Prenatal testing for 
aneuploidy and other 

conditions in New Zealand: 
time for action again

Peter Stone

Background
A decade ago, screening for aneuploidy—

in particular Down Syndrome—in New 
Zealand was identified as not meeting 
the best performance based on interna-
tional evidence.1 In the past 10 years, 
some progress has been made with the 
introduction of the Quality Improvements 
to the screening for Down Syndrome 
and Other conditions process, supported 
by the National Screening Unit (NSU) 
of the Ministry of Health. The Quality 
Improvement process commenced offi-
cially in February 2010, and recently 
the first monitoring report has been 
completed.2 The process does not meet 
the Ministry’s own criteria for a screening 
programme, but did, for a period, limit ad 
hoc testing lacking quality assurance and 
led to a substantial reduction in invasive 
prenatal diagnostic testing.3

Advances in technology following the 
detection and isolation of free feto-pla-
cental DNA in the maternal circulation4 

have seen the commercialisation of Non-In-
vasive Prenatal Testing (NIPT). A number 
of companies and university laboratories in 
an increasing number of centres now offer 
NIPT on a user-pays basis. The great advance 
in prenatal screening that NIPT offers is its 
undoubted superior performance compared 
with all other screening for the common 
aneuploidies of Trisomy 21, 18 and 13, 
and with increasing experience, very good 
performance in many other conditions.

Compared with best-quoted performance 
of the current first trimester combined 
screening with a detection rate (DR) for 
Trisomy 21 of ~88% for a false positive rate 
(FPR) of 5%,5 NIPT has a DR of in excess 

of 97–98%, with a FPR of 0.1%.6 The false 
negative rate is similarly therefore very 
low, and the number of women who receive 
an increased risk result, and have invasive 
testing, is dramatically reduced.

NIPT is now available in New Zealand 
on a user-pays basis in the private sector. 
Costs vary, and different laboratories 
overseas provide the testing and return 
the results. Local clinicians are required 
to provide pre- and post-test counselling, 
which includes a full discussion of the 
conditions to be screened for and inter-
pretation of the results. Some laboratories 
mandate pre-test counselling. There is no 
requirement on the part of the private 
laboratories or clinicians in New Zealand, 
nor the testing organisations, to provide 
data on quality assurance, although many 
do as part of marketing strategies.

The main driver to offer NIPT has 
undoubtedly been its superior test perfor-
mance for usual conditions being screened 
for. A recent additional factor has been the 
local results from the Monitoring Report 
from the NSU,2 which has suggested that 
our current prenatal aneuploidy screening 
system is not performing to the interna-
tional published standards.

The Report shows that the detection rate 
for Trisomy 21 is 78%, with a FPR ~3.6%. 
A detailed analysis of these data has been 
undertaken. First trimester screening 
has maternal serum and fetal ultrasound 
components, which when combined, permit 
the laboratory to produce a risk estimate 
for aneuploidy and other conditions. The 
analysis of the performance results would 
suggest that the problem lies not in the 
serum analysis, but in the quality of the 
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ultrasound—in particular, the measure of 
the nuchal translucency (NT). Fewer than 
half of the sonographers providing screening 
for the NSU process met acceptable stan-
dards7 and many were performing too few 
NT scans to be adequately assessed by the 
UK quality process.8

Implications of the 
current situation

The immediate reaction to the results in 
the Monitoring Report has been for the NSU 
to embark on a process of re-education of 
sonographers, and other improvements to 
the radiology reporting of NT measures. 
This may prove to be effective over time, 
and will require re audit.

There are some limitations to that 
approach, due in part to the fact that 
many ultrasound providers do not have 
sufficient numbers of requests for NT to 
maintain proficiency. This may be due to 
geographical isolation, but also due to stable 
numbers of women having NT scans, with 
no increase likely as the part-charge for the 
scan is reported by midwives to be a disin-
centive or barrier to screening. In addition, 
many ultrasound practices do not specialise 
in women’s health or obstetric scanning and 
as such their focus is elsewhere.

The NT measure may be technically 
difficult due to many reasons, including 
fetal position, maternal obesity, or 
abdominal wall scarring. In the SURUSS 
study with trained sonographers,5 up to 
12% of NT scans could not be completed 
at the appointed time, necessitating reap-
pointment or prolonged scanning. Both 
these are difficult in time constrained 
community private ultrasound practices.

NIPT requires a maternal blood test at 
any time after 10 weeks gestation. Taken 
in special tubes, the DNA is very stable 
and withstands transportation at room 
temperature. The actual testing time is 
now comparable to that of the combined 
first trimester screen, which is provided in 
3 working days; the additional time taken 
for NIPT is due to courier and transport 
time to laboratories overseas. In our popu-
lation, just as with scanning and current 
serum analytes, the main limitation of 
NIPT is obesity, as weights over 100–120kg 
may affect the fetal fraction, which may 

impact on the ability of the laboratory to 
achieve a result.9

Though NIPT was a scientific discovery, 
its rapid development has been driven by 
commercial interests, which has placed 
clinicians—especially those with no access 
to the testing laboratories—in a difficult 
situation. On the one hand, there is clear 
evidence of a superior test, but on the 
other, the performance of the testing for 
conditions other that Trisomy 21, 18 and 
13 has been more challenging, as has the 
counselling about other conditions (ranging 
from sex chromosomal anomalies to single 
gene defects). The assumption from the 
commercial laboratories is that should 
there be a problem in interpretation, the 
clinician will utilise local genetic services. 
In New Zealand, until now, these have 
played a small role in prenatal screening, 
due in part to resource limitation. 

The availability of NIPT to some women 
in New Zealand has created inequality 
at a time when it is now apparent that 
the current system is not performing as 
expected. The cost of NIPT has reduced 
markedly due to the effects of increased 
volumes, competition between labora-
tories, and technological advances in the 
methods of sequencing the DNA. Initially 
costing ~$2,000 US it is now possible, at 
least in some countries, to have NIPT for 
~$250 US, and generally $400 US. A recent 
modelling study in the UK has costed 
various options for the introduction of 
NIPT in that country10 and has concluded 
that it would be possible to introduce 
it into their prenatal screening process 
without additional cost, not least because 
of the reduction in invasive testing which 
would follow.

The way forward
Evidence for the excellent performance 

of NIPT in the screening for aneuploidy 
is very clear from clinical studies,11 and a 
meta-analysis,12 and is accepted. Utilised 
appropriately, it holds the promise of being 
able to screen for a range of important 
conditions, but this range should be deter-
mined by clinical need and consensus, 
rather than commercial imperative. For 
this to happen, New Zealand—through its 
National Screening Unit—has the oppor-
tunity to gain some control on how NIPT is 
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implemented. It would be desirable to avoid 
the ad hoc situation of a decade ago, when 
the challenges of establishing a coordinated 
prenatal screening process were under-
taken. While the NSU is to be acknowledged 
for the Monitoring Report, had the prenatal 
screening been a programme, the moni-
toring would have been available sooner 
as an essential part of any programme 
requirements.

It is clear now that screening provides 
women with reproductive choice. Tests 
which perform well provide clarity and 
reduce anxiety. The promise of 2010 that 
the new process would achieve detection 
rates well in excess of 80%, as shown in the 
SURUSS5 and FASTER 13 trials, has not been 
met apart from reducing invasive testing. 
The reasons for this include the facts that, 
contrary to what was suggested in 2005,1 

all sonography services are not accredited 
and there is not a screening programme as 
such. Current results do not show very high 
detection rates for low false positive rates. 
Attempts to improve ultrasound quality 
are necessary, and are planned, but the 
outcome of such initiatives are unknown 
and will take time to be assessed.

The need for 
action now

Screening for aneuploidy is an important 
part of antenatal care for many women 
and their families. The evidence now is 

that there needs to be improvements in 
the screening system with the introduction 
of NIPT. On the grounds of performance 
and equity for women, this needs to be 
available. Participants in a series of work-
shops, co-hosted by the NSU and the Royal 
Australian and New Zealand College of 
Obstetricians and Gynaecologists New 
Zealand Committee, in 5 major maternity 
units, provided clear support for the 
introduction of NIPT. In addition, the partic-
ipants were prepared to cease the use of 
nuchal translucency in favour of NIPT and 
a first trimester scan focussed on specific 
factors such as dating, fetal number and 
a structured list of obvious abnormalities 
which would retain the benefits of early 
ultrasound scanning. Similarly, a large 
study from the UK found respondents over-
whelmingly positive to the introduction of 
NIPT.14 The ‘TRIDENT’ project in the Nether-
lands15 has been the first national pilot and 
has reported high success in terms of both 
acceptance by women, and performance 
outcomes. Further, a survey of clinicians 
has shown high uptake, and the belief 
that the current conventional combined 
screening will be superseded.16 

NIPT is here now. Failure to include it 
in prenatal screening, and replace less 
effective methodology, risks further ad 
hoc testing which would lack national 
oversight and quality assurance, and all 
the features of a coordinated national 
screening programme.
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Massive dilatation of 
the pulmonary arteries 
due to acute on chronic 

thromboembolic pulmonary 
hypertension

Hatice Kaya, Katherine Rider, Jalil Ahari

Case
A 54-year-old woman with a history 

of multiple pulmonary emboli (PE) and 
pulmonary hypertension (PH), presented 
with chest pain and breathlessness. She 
had stopped taking warfarin 5 days previ-
ously. She was tachypneic (24 breaths/min) 
and tachycardic (124 bpm). ECG revealed 
right-axis deviation. Chest X-ray (CXR) and 
CT angiogram of the thorax are shown in 
Figures 1 and 2. She was diagnosed with 
an acute PE superimposed on chronic 
thromboembolic pulmonary hypertension 
(CTEPH). Enlargement of the right atrium 
with contrast reflux into the inferior vena 
cava was also seen on CT.

Discussion
CTEPH (PH WHO Group IV) is the result of 

incomplete resolution of pulmonary throm-
boemboli, leading to obstruction of vessels 

and increased vascular resistance.1 It is 
estimated that approximately 3% of patients 
will present with symptomatic PH one year 
following an acute pulmonary embolism.2

The pathogenesis of CTEPH remains 
poorly understood. One hypothesis is 
that persistent obstruction of pulmonary 
arteries may result in raised pulmonary 
artery pressures, with development of 
PH the result of progressive vascular 
remodelling. Another line of thinking is 
that pulmonary emboli are the result of 
a primary arteriopathy of the pulmonary 
vessels, rather than the initiating event.3

The symptoms of CTEPH are non-specific 
and related to progressive PH, with patients 
reporting increasing dyspnea on exertion, 
haemoptysis or signs of right heart failure.

Imaging is important in making the 
diagnosis. CXR findings may include cardio-
megaly, dilatation of the right side of the 
heart, enlargement of central pulmonary 

Figure 1: CT scout view of thorax (AP) shows 
enlargement of the proximal pulmonary arteries, 
(arrow) and cardiomegaly.

Figure 2: CT-Thorax shows enlarged pulmonary 
arteries (diameters larger than aorta), with eccentric 
emboli in left pulmonary artery (arrow).
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vasculature, pleural effusions, scarring and 
atelectasis. Echocardiography is often used, 
with the suggestion that routine echocardi-
ography 6 weeks after pulmonary embolism 
may help identify patients at risk of devel-
oping CTEPH.4 Diagnostic features of CTEPH 
on CT scan are as follows:5,6

1. Vascular signs:

a. Signs of embolism: Complete 
obstruction, partial filling defects, 
calcifications, webs

b. Signs of PH: Asymmetric dilatation 
of the central pulmonary artery, right 
ventricular enlargement and hyper-
trophy, bulging of the ventricular 
septum, contrast reflux into the 
inferior vena cava and hepatic veins 
due to tricuspid regurgitation

c. Signs of collateral systemic supply: 
Enlarged bronchial and non-bronchial 
systemic arteries

2. Lung parenchymal signs: scars, 
mosaic pattern of attenuation

Patients with persistent PH following 
an acute pulmonary embolism, despite 
adequate anticoagulation, have a high risk 
of mortality from right heart failure if left 
untreated. Unfortunately, treatment options 
for patients with CTEPH remain limited. 
All patients who are potential surgical 
candidates should be referred to specialised 
centres for evaluation of the potential for 
pulmonary endarterectomy. Pulmonary 
endarterectomy can result in nearly 
normalised haemodynamics, and substantial 
improvement in clinical symptoms in 
selected patients.7 Patients with inoperable 
disease, or with refractory PH after endar-
terectomy, are treated with pharmacological 
agents. Riociguat, a soluble guanylate 
cyclase stimulator, which promotes arterial 
vasodilatation, is the only pharmacological 
agent that has been approved in CTEPH. 
Riociguat has been found to significantly 
improve exercise capacity and pulmonary 
vascular resistance in patients with 
CTEPH.8,9
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Marketing to children in 
New Zealand—the situation 

is seriously flawed
Sian Barry

Recently, Katherine Rich, chief ex-
ecutive of the New Zealand Food & 
Grocery Council, published a re-

sponse to1 the viewpoint of Swinburn and 
Vandevijere,2 arguing that industry self-reg-
ulation of marketing in New Zealand is 
“very effective” at protecting children from 
unhealthy food advertising. Rich references 
the existence of the Advertising Standards 
Authority (ASA) and pursuant advertising 
codes as evidence to attest to this. 

Rich is right that the notion of an 
‘authority’ with ‘codes’ for ‘self-regulation’ 
of advertising is reassuring. When we 
examine the reality however, we see that 
this amounts to marketers making up the 
rules and presenting themselves as an 
official body with certified guidelines.

These advertising ‘codes’, demonstrate a 
number of fundamental flaws. Firstly, as 
mentioned, the codes are voluntary and 
rely on self-regulation by industries that 
have, as Boyd and Vandevijere point out, 
“vested interests in perpetuating the status 
quo.” Self-regulatory bodies are concerned 
with ‘how’ not ‘if’ an advertisement influ-
ences children’s consumption of unhealthy 
foods.3 Self-regulation may safeguard 
against marketing which conspicuously 
deceives or directly harms consumers, but 
it does not prevent the pervasive promotion 
of products to children which contravene 
public health messages, nor address the 
contribution to obesity of the omnipresent 
advertising of unhealthy foods.4

As an example of their inadequacy; the 
ASA codes stipulate that advertisements for 
‘treat’ foods aimed at children should not 
encourage their excessive consumption, 
however considering the fact that many 
children’s adverts depict food as having 
drug-like addictive properties and simply 
being exposed to food advertisements can 

trigger consumption,5,6 this is essentially 
a useless specification. There is also no 
regulation of the extent of a promotion’s 
distribution or of children’s exposure to it. 

Similarly, the codes stipulate that an 
advertisement should not encourage ‘pester 
power’, but there is no constraint on the 
use of captivating imagery and emotive 
campaigns targeted at children, which build 
brand loyalty and lead to purchase requests.

According to Katherine Rich, “only nine 
complaints relating to advertising of food 
to children were received by the ASA in the 
past five years.”1 Though this statistic may 
be proffered as evidence that the general 
public of New Zealand are content with 
the current state of marketing to children, 
there is no forum for complaining about the 
chronic, insidious exposure of children to 
advertisements for unhealthy foods. 

Low levels of complaints more likely 
indicate that self-regulation has been 
effective at preventing the distribution of 
overtly exploitative or offensive advertise-
ments, but not necessarily at protecting 
children from its persuasive intent. It also 
potentially stems from the fact that the 
reactive nature of the system relies on 
members of the public having sufficient 
insight, incentive, knowledge, and time to 
flag advertisements to regulatory bodies. 
However, it is not the responsibility of 
the public to monitor an industry which 
speciously self-regulates.

Even if a member of the public does lodge 
a successful complaint to the Advertising 
Standards Complaints Board (ASCB), the 
time required for the complaints process to 
be completed means that the advertisement 
will likely have been shown for a consid-
erable period.4 The application of the ASA 
codes by the ASCB has also been shown 
to be partial, unjustified and inconsistent, 
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failing to adequately protect children 
from advertising of unhealthy foods or to 
adequately protect their right to health as 
stipulated by the United Nations Convention 
on the Rights of the Child.4

Additionally, the ASA codes do not 
suggest any restrictions around adver-
tising unhealthy foods during children’s 
viewing times. ThinkTV offers guidelines 
around this, but “children’s viewing times” 
are inconsistently defined and broadcaster 
dependent.4 Many broadcasters define 
children’s viewing time as up until 5pm, 
however clearly many children are still 
watching TV beyond this.7 There are also 
no regulations regarding on-packaging 
marketing stipulated by the codes.8

In addition to citing the ASA codes as 
support for her stance that the current 
system of self-regulation in New Zealand is 
effective, Rich also argues that “television 
watching in New Zealand for children aged 
5–14 years is decreasing,”1 as evidenced 
by Ministry of Health report on activity 
levels in New Zealand. Though proffered 
as reason to feel reassured that advertis-
ing’s reach is trivial or dwindling, evidence 
of a minor decrease in the percentage of 
children consuming over two hours of tele-
vision per day does not negate concerns. 

What Rich does not mention is that, 
as of 2015, 88% of 6–14 year olds in New 
Zealand have access to a personal laptop 
or computer, 72% have access to a tablet 
and 48% have a smartphone with internet 
capabilities. In 2015, 66% of 6–14 year 
olds used internet on a daily basis.7 New 
media marketing utilising digital technol-
ogies allows for an unprecedented level 
of interactive, immersive and customised 
advertising which targets young users.9 
The US Federal Trade Commission (FTC) 

reported a 50.7% increase in expenditure 
on youth-targeted new media marketing 
between 2006 and 2009.10 Indeed, at the 
time of writing, Coca Cola has nearly 94 
million ‘likes’ on Facebook—harnessing 
new media potential grants companies 
extraordinary global reach and will no 
doubt assist Coca Cola in achieving their 
2020 vision of ensuring the “next generation 
of youth falls in love” with their product.11

In referencing this minor decrease in tele-
vision viewing as testament to the declining 
influence of advertising, Rich also fails to 
mention the countless billboards, in-school 
advertisements, magazine campaigns, 
sports events sponsorships, mascots, sales 
promotions, product placements, pack-
aging advertisements and point-of-purchase 
displays to which children are exposed on a 
daily basis.

Industry-led guidance of respon-
sible food marketing has been shown 
in numerous studies across the globe to 
fail to protect children.3 If we are to get 
serious about shielding them from the 
obesogenic influence of food and drink 
companies’ commercial exploitation, 
then a ‘quasi-regulatory’ approach, as 
advocated for by Swinburn and Vandevi-
jdere,2 would be a good start. This should 
encompass industry self-regulation within 
a statutory framework of comprehensive 
legislation dictated by government bodies. 
Legislation should cover all forms of 
media, restrict the location and distri-
bution of advertisements, be adequately 
monitored and judiciously enforced. 

The only reason the viewpoint of 
Swinburn and Vandevijere2 is “seriously 
outdated,” as Rich puts it, is that we 
should have addressed this situation a 
long time ago. 
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Standards of oxygen 
prescribing in Nelson 

Marlborough District Health 
Board—showing a problem 
and making improvements

Sarah Sanderson, Jennifer Naper 

Concerns about standards of oxygen 
prescribing within Nelson Marlbor-
ough District Health Board (NMDHB) 

were raised in 2013 by a pharmacist who 
noted that a significant number of inpa-
tients receiving oxygen therapy did not 
have a prescription. This was despite the 
presence of a designated oxygen prescrip-
tion section on the New Zealand National 
Medication Chart. Guidelines from both the 
British Thoracic Society1 (BTS) and NMDHB2 
state that oxygen should be prescribed 
for all patients receiving it, except in the 
event of emergency when it is acceptable to 
administer oxygen first and prescribe later. 
Guidelines also recommend that a target 
oxygen saturation be documented. This is to 
prevent respiratory suppression in chronic 
obstructive pulmonary disease (COPD) pa-
tients known to retain carbon dioxide.

Over 2013–2014, we audited standards 
of oxygen prescribing in NMDHB with the 
following aims:

• to assess whether oxygen prescribing 
within NMDHB was adherent with 
current guidelines; 

• to educate oxygen prescribers and 
administrators about safe use of 
oxygen; and

• to introduce measures for lasting 
improvement.

Our standards (taken from NMDHB 
and BTS guidelines) were that except in 
cases of emergency, all patients receiving 
oxygen therapy should have a valid oxygen 
prescription including a target saturation. 

Data was collected through opportunistic 
rounds of Nelson and Wairau hospitals 

by the authors. Patients included those 
under medicine, surgery, intensive care 
and paediatrics. Once patients receiving 
oxygen had been identified, we looked 
at drug and anaesthetic charts to record 
whether a prescription of oxygen with 
target saturation had been made. We 
studied the patients’ notes and documented 
the number that contained a plan for how 
oxygen should be administered. We made 
a note of any patients known to have 
COPD, including whether they were carbon 
dioxide retainers. 

Fifty patients receiving oxygen therapy at 
Nelson Hospital, and 33 at Wairau Hospital, 
were identified. 24% of patients on oxygen at 
Nelson and 42% at Wairau had their oxygen 
prescribed. Four COPD patients were known 
to retain carbon dioxide and only two of 
these had a prescription. In two patients, 
there was no indication for oxygen that was 
being administered—one of these had been 
on oxygen for 3 days. Twenty-four out of 
50 of patients at Nelson, and 6 out of 33 at 
Wairau, had a plan for oxygen in their notes. 
Nineteen out of 50 patients at Nelson, and 15 
out of 33 at Wairau, had neither an oxygen 
prescription, nor a plan for oxygen docu-
mented. In all cases of oxygen prescription, a 
target saturation had been stated.

Following round one of our audit, we 
gave educational sessions to doctors and 
nurses regarding safe use and prescription 
of oxygen. This included sessions with 
ward house surgeons, emergency doctors, 
medical consultants and ward nurses. 
We used PowerPoint presentations to 
educate staff on safe use of oxygen therapy, 
including its benefits and risks. We 
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particularly highlighted the mechanism of 
carbon dioxide retention in COPD patients. 
We also emphasised that hypoxia results in 
death faster than hypercarbia. 

After this period of education, we re-au-
dited 47 new patients at Nelson, and 21 at 
Wairau. Re-audit showed 55% of Nelson 
and 52.4% of Wairau patients now had 
oxygen prescribed. (See Figure 1) Again, in 
all cases a target saturation had been stated. 
29 out of 47 Nelson patients, and 6 out of 21 
at Wairau, had a plan for oxygen therapy 
documented. Three of four carbon dioxide 
retaining COPD patients had their oxygen 
prescribed. Interestingly, during re-audit a 
case was noted where, despite the presence 
of an appropriate prescription, a known 
carbon dioxide retaining patient was given 

high-flow oxygen and started retaining 
carbon dioxide.

Conclusion
Our initial audit clearly demonstrated 

that standards of oxygen prescribing 
were falling below those expected. After 
a period of staff education, we demon-
strated an improvement in rates of oxygen 
prescription at both hospitals. Education is 
undoubtedly a valuable part of achieving 
good standards, but it does have limita-
tions. Even with regular updates, training 
can be forgotten and there is the challenge 
of high staff turnover, particularly with 
junior doctors. We expect that now a new 
academic year has begun, standards will 
have fallen again. To introduce lasting 

Figure 1: Graphs showing increased frequency of oxygen prescribing at Nelson and Wairau hospitals (a 
period of education occurred between rounds 1 and 2).

Figure 2: Alert sticker for addition to observational charts.
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improvements we looked for an inter-
vention that could address the human 
error in oxygen administration. Human 
error was highlighted in round two when a 
carbon dioxide retaining patient was given 
high flows of oxygen, despite an appro-
priate oxygen prescription having been 
documented. After discussion with senior 
medical officers, we agreed that a visual aid 

at the point of administration (ie, when the 
oxygen is being started/altered) would be 
valuable. We therefore introduced an alert 
sticker which can be placed by doctors onto 
the observation charts of patients known to 
retain carbon dioxide. (Figure 2) 

It is our hope that this, along with 
education, will help to contribute to safer 
use of oxygen within our hospitals. 
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The risk of fall and fracture with the initiation 
of a prostate-selective α antagonist

This report from Canada examines the possibility that the prostate-selective α antagonist 
therapy may induce hypertension and falls.

Approximately 150,000 men were found to have been treated with tamsulosin, alfuzosin 
or silodosin in Ontario over a 10-year period. They were matched with an equal-sized cohort 
who had not been treated. The outcome sought was an emergency room visit or inpatient 
admission for a fall or fracture in the 90 days after exposure.

The treated cohort were found to have a significantly increased risk of falling and frac-
tures. The authors note that their study only included men ≥66 years old and that 84% of the 
exposed men were prescribed tamsulosin.
BMJ 2015;351:h5398

Spironolactone—the optimal treatment 
for drug-resistant hypertension?

Resistant hypertension, defined as suboptimal blood pressure control despite treatment 
with at least three blood pressure-lowering drugs, is associated with a poor prognosis.

The proposition reviewed in this study is that resistant hypertension is most often caused 
by excessive sodium retention, and that spironolactone would therefore be superior to 
non-diuretic add-on drugs at lowering blood pressure. Three hundred and fourteen patients 
with drug-resistant hypertension were rotated in a preassigned, randomised order, through 
12 weeks of once daily treatment with each of spironolactone (25–50 mg), bisoprolol (5–10 
mg), doxazosin modified release (4–8 mg), and placebo, in addition to their baseline blood 
pressure drugs.

Spironolactone was found to be superior to placebo, bisoprolol and doxazosin in lowering 
the blood pressure. The researchers conclude that spironolactone was the most effective 
add-on drug for the treatment of resistant hypertension. The superiority of spironolactone 
supports a primary role of sodium retention in this condition
Lancet 2015; 386:2059-68

Isosorbide mononitrate in heart failure 
with preserved ejection fraction

Although nitrates are commonly prescribed for symptom relief in heart failure, the effects 
of nitrates in patients with heart failure and a preserved ejection fraction have not been 
extensively studied. Hence this study.

In this multicentre, double-blind, crossover study, 110 patients with heart failure and a 
preserved ejection fraction were randomly assigned to a 6-week dose-escalation regimen of 
isosorbide mononitrate (from 30 mg to 60 mg to 120 mg once daily) or placebo. Efficacy of 
the treatments was assessed by activity as assessed by accelerometry, number of hours of 
activity per day and a six minute walk test. Quality of life was assessed by questionnaires.

The conclusions reached were that those treated with isosorbide mononitrate did not have 
better quality of life and were less active than those who received placebo.
N Eng J Med 2015; 373:2314-24
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100 YEARS AGO

Medical examination of 
recruits

By Surgeon-General RSF Henderson, K.H.P., Director-General of Medical 
Services in New Zealand. February 1916

In New Zealand, the standard for recruits 
is exactly the same as those in England 
for men of similar height and age, and 

the instructions for the medical examina-
tion of recruits are a reprint of those issued 
by the War Office.

In connection with the necessity of 
restricted adherence to the standards of 
physical health laid down in the above 
instructions, the opinion of Major Walter 
Summons, M.D., D.P.H., First Australian 
Hospital, Cairo, as expressed in last month's 
Australian Military Journal, may be quoted.

"The first essential of an efficient Army 
Corps is rigid examination and re-ex-
amination of recruits before and after 

enlistment, and any medical man who has 
had a large number of physically incapable 
soldiers under his care in Egypt must have 
had this truth brought home to him. It is 
most unfortunate that soldiers have been 
enlisted, equipped, trained, and transported 
to the seat of war only for it to be discovered 
that there is some physical defect obvious 
from the first which prevents a man from 
doing his country's work.

Amongst the most striking of these blem-
ishes are hernia, varicocele, flatfoot, etc."

Major Summons goes on to say "a body of 
men enlisted as mounteds may be turned 
into foot soldiers, as occurred at the Darda-
nelles. Many filled with enthusiasm thought 

SOME ARE BORN GREAT—OTHERS HAVE GREATNESS THRUST UPON THEM.  
Doctor A: The golden harvest for medical examination of recruits only goes into a few professional pockets. Strange! 

Doctor B: Ah, dear boy, one must have military knowledge to get them—beg pardon, I mean knowledge of the military. 
(Observer, 24 June 1916). Alexander Turnbull Library, Wellington, New Zealand.  

http://natlib.govt.nz/records/27584980
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they could do marching and went off to 
the Dardanelles, but, alas! found they were 
unable to do even the small amount of foot 
work and carrying required of them there. 
Amongst the causes preventing them were 
flatfoot, varicocele, and varicose veins." To 
quote another officer, Major Henry Wait, 
R.A.M.C., writing in the "Practitioners' 
Journal" for January, 1916, states that 
amongst 2,374 men who had all been passed 
within three to six months previously as fit 
in England, 25 per cent were found medi-
cally unfit. Of these, 45 were men suffering 
from varicocele, 33 from varicose veins, and 
93 from flatfoot.

Captain S. C. Beggs, R.A.M.C., in his book 
on the selection of the recruit, states that 
the rejections for recruits from varicocele 
amounted in 1909 to 15.67 per thousand 
inspected, as contrasted with 13.25 per 
thousand during the period 1899 to 1908.

With reference to varicocele, recruiting 
instructions permit slight cases to be 
passed. The definition of severe cases 
which are not to be passed is clearly laid 
down, and medical officers who read these 
instructions carefully should have no diffi-
culty in deciding as to the character of the 
particular varicocele.

An athlete with a severe varicocele might 
be able to play a good game of football 
lasting at most 80 minutes three times a 
week, or a shepherd with flat feet might 
be able to climb hills taking his own time. 
Neither would be likely to stand the strain 

of the marching and sentry-go day after 
day and week after week which active 
service entails. My experience so far as 
regards recruiting in this country has been 
that medical officers as a rule carry out 
the recruiting instructions very well, and 
invariably do not hesitate to pass slight 
cases of varicocele, about which there 
has been so many complaints in the press 
lately. As regards to recruiting men prior to 
operations for minor defects, eg, ruptures, 
varicocele, varicose veins, hammer-toe, etc, 
these are not always completely successful 
in their results, and even if successful, as 
they usually are, may not be immediately 
so. The consequence is that a long time may 
elapse before the patient becomes strong 
enough to undergo the strain of active 
service. It would not be fair to saddle the 
country with the expense of the surgical 
treatment of men who, after a long resi-
dence in hospital, may after all never be 
able to serve. I can quote an instance of a 
soldier who was operated on for varicose 
veins by a skilful surgical specialist, who 
was four months in hospital as the result, 
and afterwards had to be invalided. The 
passing into the service of men who are 
not thoroughly medically fit has in the past 
caused staffs to have become disorganised, 
ranks to have been depleted, hospitals to 
have been occupied for unnecessary work, 
excessive permanent invaliding, and the 
country in consequence to have been put to 
great and unnecessary expense.

URL:
www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2016/vol-129-no-1429-29-

january-2016/6807


