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Relationship between estimated glomerular � ltration rate 
and incident cardiovascular disease in an ethnically diverse 

primary care cohort
Emma Church, Katrina Poppe, Matire Harwood, Suneela Mehta, Corina Grey, 

Vanessa Selak, Mark R Marshall, Susan Wells
This is a large study examining whether there is a relationship between kidney function 
(eGFR) and the risk of having a cardiovascular event such as a heart attack or stroke in New 
Zealanders. The esti-mated Glomerular Filtration Rate (eGFR) result indicates how well the 
kidneys fi lter waste from the blood and it can identify the presence of kidney damage. The 
study found that participants with worse kidney function were more likely to go on to have 
a cardiovascular event. Patients included in the study attended their family doctor for their 
heart and diabetes check. At this check, a doctor or nurse collects information on any risk 
factors and calculates a patient’s risk of having a heart attack or stroke over the next fi ve 
years. The CVD risk is used to guide treatment decisions. After taking into account other CVD 
risk factors such as smoking, blood pressure and cholesterol levels, Māori and Pa-cifi c patients 
without diabetes or CVD were at higher risk of developing heart disease with worsen-ing 
eGFR compared to Europeans. Indian people had similar risk and Other Asians had lower 
risk compared to Europeans. Further studies are needed to understand whether including 
kidney func-tion as part of the heart and diabetes check could improve the accuracy of risk 
prediction and lead to more tailored care of patients seeing their doctor.

The factors that lead to a delay between general practitioner 
referral of symptomatic patients and specialist diagnosis 
of colorectal cancer: an audit in the Bay of Plenty District 

Health Board
Ada Yee, Tara Linton, Mei-Sze Lee, Simon Raimes

Most patients diagnosed with colon or rectal cancer (CRC) have been referred to a specialist 
by their GP. The Ministry of Health provides guidelines for symptoms that raise a High Index 
of Suspicion (HIS) for CRC and if GPs refer patients with HIS then they should have a fast track 
diagnosis within two weeks. This audit examined the referral information of 181 patients who 
were referred by their GP and subsequently diagnosed with CRC and found that only 36% 
actually satisfi ed the HIS criteria. Patients who did not satisfy the criteria generally waited a 
lot longer for a diagnosis. This suggests that the HIS criteria are too strict, and we believe it is 
now necessary to review these and also to in-troduce a national referral form that prompts the 
GP to include all the essential information that might then facilitate a more rapid diagnosis.

Developing a regional cancer service; lessons from the 
Waitemata Cancer Patient Experience Survey
Jonathan Koea, Sue French, Karen Hellesoe, Peter Sandiford

A cancer patient experience survey used in the National Health System (NHS) in the UK was 
administered to patients with a diagnosis of cancer at Waitemata District Health Board in 
2013 and 2015. Overall patient experience benchmarked with or exceeded that of the NHS in 
clinical metric’s such as wait for clinic appointment, provision for family support and confi -
dence in medical care. The survey did indicate further need for detailed information to be 
available to patients on fi nancial support such as the pharmaceutical subsidy card.

SUMMARIES
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New Zealand Society of Gastroenterology Guidelines on 
Therapeutic Drug Monitoring in In� ammatory Bowel Disease

Afrasyab Khan, Arvenia B Berahmana, Andrew S Day, Murray L Barclay, Michael Schultz
Various medications are available for the treatment of infl ammatory bowel disease. The 
effective use of these medications is important and leads to better outcomes. Monitoring the 
level of medications and/or their breakdown products (therapeutic drug monitoring) in a 
patient’s blood can lead to more effective and individualised dosage recommendations. These 
blood tests are available in New Zealand. Therapeutic drug monitoring can decrease the risk 
of drug toxicity and help in decision making for further treatment if one therapy seems to be 
failing. This document represents the New Zealand Society of Gastroenterology Guidelines on 
Therapeutic Drug Monitoring in Infl ammatory Bowel Disease.

Vision screening in New Zealand: an audit of the B4 
School Check

William Muller, Logan Mitchell, Graham Wilson
This study reviewed the results of the four-year-old vision screening programme (B4 School 
Check) in Southern and Tairawhiti DHBs over a six-month period in 2016. Of the 2,109 children 
screened, 176 (8.3%) ‘failed’ the vision test and were referred on to either optometrist or DHB 
ophthalmology clinic. Only 91 (51.7%) were determined to have been seen as a result of that 
referral, and of them 39 (42.8%) were found to have normal vision. Of those referred and seen 
with abnormal vision, the vast majority (>92%) needed glasses for simple refractive error, 
while only 10% required any treatment other than glasses. Concerningly, 48.3% of children 
referred from the B4SC vision screening pro-gramme were not able to be confi rmed as having 
received optometric or ophthalmic review as a con-sequence of that referral.

Considering evidence for ethnicity bias using assessment case 
scenarios and medical student correctness and certainty

Mike Tweed, Gordon Purdie, Cameron Lacey
Analysis of student responses allowing for the ethnicity of the patient as described in a test can 
be used to investigate for evidence of variations in response patterns. Variations in response 
patterns may indicate bias based on ethnicity. In this study, no difference in correctness of 
responses, certainty in responses or correctness for levels of certainty was detected.

District health board of residence, ethnicity and socioeconomic 
status all impact publicly funded insulin pump uptake in 

New Zealand patients with type 1 diabetes 
Benjamin J Wheeler, Rhiannon Braund, Barbara Galland, Anastasia Mikuscheva, 

Esko Wiltshire, Craig Je� eries, Michel de Lange
Insulin pump therapy is becoming increasingly common for those living with type 1 diabetes, 
and has been publicly funded in New Zealand since 2012. This study aimed to examine 
national uptake of publicly funded insulin pumps from 2012 to 2016 using data provided by 
the Ministry of Health. The main fi ndings show that from 2012 to 2016 there has been a steadily 
increasing uptake of pumps. Despite publicly funded access, disparities in use appear to exist, 
including by district health board of residence as well as traditionally described socio-de-
mographic barriers to healthcare (ethnicity, socioeconomic status, age, gender).  Efforts to 
understand and reduce these disparities are required.

SUMMARIES
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Where are we going 
with cancer treatment 

in New Zealand?
Tamara Mullaney, Frank Frizelle 

In 2018, the Government directed the 
Ministry of Health to develop a new set 
of performance measures to improve 

health outcomes for New Zealanders.1 This 
is intended to prioritise population health 
outcomes with a view to health resource 
optimisation. The Ministry aims to have 
the new measures in place in early 2019. In 
developing these new measures, the Minis-
try has been asked to consider the following 
criteria:

• a mix of health system and population 
health improvement measures

• alignment with government prior-
ities, for example, child wellbeing and 
mental health

• be quantifi ed and timed
• availability of data to monitor 

progress
• sector engagement and support
• focus on health issues with alignment 

to socio-economic determinants
One of the important aspects of these 

changes will be the application of these new 
measures to cancer treatment. Our survival 
rates from cancer lag behind those of 
Australia,  our most vulnerable populations 
continue to experience poorer outcomes 
from cancer than other New Zealanders and 
the costs of cancer care keep on increasing 
exponentially. The previous government 
had the ministry focusing on faster cancer 
treatment times and national tumour 
standards stream pathways.2 The national 
tumour standards had both cancer stream 
specifi c and generic factors in the pathway. 
All pathways also had a focus on improved 
data collection. These developments appear, 
however, to have run out of steam under the 
present government.

Concern about the lack of a coordinated 
plan in cancer treatment led to a recent 

“Cancer care at a Crossroads“ conference 
in Wellington a month ago.3 The aim of 
this conference was to develop a vision for 
long-term cancer control, specifi c to the 
needs of Aotearoa/New Zealand. This week’s 
edition of the Journal documents some 
issues with cancer treatment.

The paper by Koea et al4 focuses on the 
development of the cancer service at Wait-
emata District Health Board (DHB), New 
Zealand’s largest single health provider with 
a catchment of about 600,000. In this study 
they used a survey to assess patients’ views 
on currently available services. The ques-
tionnaire that was used was developed for 
the National Health Service (NHS) in Britain. 
In the reported study they assessed patients 
in 2013 and again in 2015 across all tumour 
streams. Not surprisingly they showed 
an improvement in most aspects of care, 
however the proportion of patients invited 
to participate in cancer research decreased 
from 35.9% to 21.4% (p<0.001). What is 
interesting is no similar measuring tool 
designed specifi cally for New Zealand exists, 
which would permit limited comparison and 
benchmarking across other DHBs.

Yee et al5 report signifi cant variation in 
time to diagnosis of non-emergency referrals 
of symptomatic patients subsequently 
shown to have colorectal cancer in Bay of 
Plenty DHB. The High Index of Suspicion 
target for fast-track diagnosis is 14 days from 
receipt of the referral letter. In fact, only a 
quarter of their study population patients 
followed this pathway, with a median time 
to their diagnosis of 21 days from general 
practitioner (GP) referral date. This was in 
contrast to a median of 67 days for all other 
patients who did not enter this pathway. 
When the national criteria for assessment 
were applied, the patients allocated a Grade 
1 urgency by the specialist waited a median 
of 26 days for diagnosis, compared with over 

EDITORIAL
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100 days for those who were graded less 
than Grade 1. Patients referred by their GP 
with new lower gastrointestinal symptoms 
who went direct to colonoscopy had a 
median time to diagnosis of 32 days, while 
those who were seen in clinic had median 
time to diagnosis 81 days. They found that 
GPs were failing to identify and correctly 
refer nearly half of those who did satisfy the 
criteria. A standardised referral form which 
prompts the inclusion of all required infor-
mation and fi ndings would also potentially 
improve the referral pathway, a step many 
DHBs have already undertaken. Thus, how 
you enter the colorectal cancer diagnostic 
pathway matters. 

The issue of variation in treatment of 
patients in colorectal cancer is also the 
focus of a paper released on 4 March on the 
Ministry of Health website.6 The opaquely 
titled and misreported Bowel Cancer Quality 
Improvement Report 2019, builds on the 
out-of-date Piper study.7 This report shows 
clearly the variation that is occurring in 
treatment and outcomes between district 
health boards across all indicators. This 
is despite the establishment of a national 
bowel cancer working group in 2011, with 
the purpose being to improve the care of 
patients with colorectal cancer.

Some of the more interesting statistics 
from this report are:

The majority of people (71%) were diag-
nosed with bowel cancer following referral to 
a clinic, the proportion of patients diagnosed 
following a referral from screening services 
was 3%, and 26% were diagnosed following 
presentation at an emergency department.

The 90-day post-operative mortality 
in patients undergoing major resection 
reported in the NBOCA audits for the 
four-year period 2013–16 was 3.8%. In the 
2017 report, the 90-day mortality in patients 
undergoing emergency surgery was signifi -
cantly higher than for those having elective 
surgery (10.3% compared to 1.9%). There 
was wide variation in 90-day mortality 
between trusts.

In people with colon cancer, the 90-day 
mortality following resection was 4.8%. 
People who have emergency surgery do 
worse. Of people with colorectal cancer, 
the proportion who undergo major surgical 
resection performed as an emergency in 
New Zealand was 19.6%. In people with 
colon cancer, the rate of emergency surgery 
was 24.7%, and in people with rectal cancer 
the rate was 4.4%. The highest rates of 
emergency surgery were for Māori (23.8%), 
females (21.1%), people younger than 50 
years (27.1%) old and those over 75 years 
old (21.2%), again refl ecting that our most 
vulnerable populations continue to expe-
rience poorer outcomes.

EDITORIAL

Figure 1: Proportion of people diagnosed with bowel cancer following presentation at an emergency 
department, by district health board of domicile, 2013–16.



9 NZMJ 8 March 2019, Vol 132 No 1491
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

There are large variations also docu-
mented in how people are treated, for 
instance who gets an operation, who gets 
radiotherapy, what sort of radiotherapy is 
given (short course versus long course). 
While some of these variations may have 
very good reasons such as local resourcing, 
given that the decisions should be built on 
the same evidence base, then the level of 
variation is a surprise.

Hopefully then with the ministry’s new 
focus on population health outcomes, and 
their stated goal of attempting to ensure that 
health resources are used optimally, we will 
see less of this variation and faster, more 
evidence-based treatment. While we wait 
for the Ministry’s new set of performance 
measures, we hope that it enables a more 
coordinated national plan and direction of 
cancer treatment.
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Figure 2: Observed 90-day post-operative mortality (elective admissions only) for patients diagnosed 
with bowel cancer, by district health board of service, 2013–16.



10 NZMJ 8 March 2019, Vol 132 No 1491
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

1. http://www.health.govt.nz/
new-zealand-health-system/
health-targets

2. http://www.health.
govt.nz/our-work/
diseases-and-conditions/
national-cancer-pro-
gramme/cancer-initiatives/
faster-cancer-treatment

3. http://www.otago.ac.nz/
cancer-care/index.html

4. Koea J, French S, Hellesoe 
K, Sandiford P. Devel-
oping a regional cancer 

service; lessons from 
the Waitemata Cancer 
Pati ent Experience Survey. 
2019; 132(1491):38–45.

5. Yee A, Linton T, Lee M-S, 
Raimes S. The factors that 
lead to a delay between 
general practitioner refer-
ral of symptomatic patients 
and specialist diagnosis 
of colorectal cancer: an 
audit in the Bay of Plenty 
District Health Board. 
2019; 132(1491):27–37.

6. http://www.health.
govt.nz/publication/
bowel-cancer-quality-im-
provement-report-2019

7. http://www.nzma.org.nz/
journal/read-the-journal/
all-issues/2010-2019/2018/
vol-131-no-1476-8-
june-2018/7582

EDITORIAL

REFERENCES:



11 NZMJ 8 March 2019, Vol 132 No 1491
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

 Relationship between 
estimated glomerular 

� ltration rate and incident 
cardiovascular disease in an 
ethnically diverse primary 

care cohort
Emma Church, Katrina Poppe, Matire Harwood, Suneela Mehta, 

Corina Grey, Vanessa Selak, Mark R Marshall, Susan Wells

Estimated glomerular fi ltration rate 
(eGFR) is used in the detection and 
classifi cation of chronic kidney disease 

(CKD) as a marker of chronic renal impair-
ment. CKD classifi cation is based on two con-
secutive eGFR results at least 90 days apart. 
It is usually categorised into fi ve levels from 
eGFR ≥90ml/min/1.73m2 (normal), 60–89ml/
min/1.73m2 (mildly decreased), 30–59ml/

min/1.73m2 (moderately decreased), 15–29 
ml/min/1.73m2 (severely decreased) and 
<15ml/min/1.73m2 (end stage renal disease).1 
International population-based cohorts 
indicate that the lower the level of eGFR, the 
greater the risk of incident cardiovascular 
disease (CVD) events, hospitalisation and 
deaths.2,3 A Chronic Kidney Disease-Progno-
sis Consortium (CKD-PC) meta-analysis of 1.4 

ABSTRACT
   AIM: To investigate eGFR as an independent risk factor for CVD in a New Zealand primary care cohort, 
 stratified by disease status (prior CVD, diabetes or no CVD or diabetes).

METHOD: The PREDICT-CVD open cohort study is a large, ethnically diverse, New Zealand primary care 
cohort, generated by using a web-based CVD risk assessment tool. Using encrypted identifiers, participant 
profiles were linked anonymously to a regional laboratory database (to determine renal function) and to 
national hospitalisation and mortality datasets. Analyses using a single baseline eGFR measurement were 
undertaken in three clinical sub-cohorts of participants: those with prior CVD (n=29,742), with diabetes 
(n=44,416) and with neither CVD nor diabetes (n=192,696). The association between baseline eGFR (by 
category ≥90, 60–89.9, 30–59.9, and <30ml/min/1.73m2) and incident CVD was analysed with Kaplan Meier 
plots and Cox regression models.  

RESULTS: A� er adjustment for traditional CVD risk factors, there was an inverse relationship between 
CVD risk and eGFR, up to an eGFR of 60ml/min/1.73m2 in all three clinical sub-cohorts, and up to an eGFR 
of 90ml/min/1.73m2 in the sub-cohort with CVD or diabetes. Compared to eGFR ≥ 90ml/min/1.73m2, the 
adjusted hazard ratios of a new CVD event for eGFR <30ml/min/1.73m2 in the CVD, diabetes and no CVD/
no diabetes sub-cohorts were 2.29 (95% CI 2.00–2.61), 4.71 (3.92–5.67) and 2.78 (2.05–3.77), respectively. 
Compared to European/Other ethnic groups, Māori participants remained at greater adjusted risk of a 
new CVD event in all clinical sub-cohorts and Pacific people only in the no CVD/no diabetes sub-cohort, 
whereas Indian participants had a similar adjusted risk to European/Other, and Other Asian patients were 
consistently at lower adjusted risk. Sensitivity analyses for individuals with consecutive eGFR results (>90 
days apart) yielded similar results.

 CONCLUSION: This study has confirmed that, in a large ethnically diverse primary care cohort, eGFR is a 
significant independent predictor of CVD risk, and the risk varies by ethnic group. 

ARTICLE
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million participants from 30 cohort studies 
in the US showed that, after adjustment for 
traditional cardiovascular risk factors and 
albuminuria, the risk gradient for cardio-
vascular mortality increased linearly with 
decreasing eGFR below the threshold of 
75ml/min/1.73m2.4 

Existing studies differ in terms of popu-
lations studied, defi nitions of CVD and 
CKD, estimating equations for GFR, and 
thresholds below which eGFR increases CVD 
risk. Currently there are no epidemiological 
studies investigating the impact of renal 
impairment on CVD risk in New Zealanders 
and ethnic subgroups who have higher risk 
of both CKD and CVD.5,6The relationship 
between renal function and new CVD events 
may also differ by disease status (prior CVD 
or diabetes). Both patients with diabetes 
and/or prior CVD have higher risk of new 
CVD events and increased risk of renal 
impairment due to underlying vascular 
disease, shared risk factors or diabetic 
nephropathy.7 Kerr et al found that people 
with a history of CVD had an additional 20% 
fi ve-year CVD risk on top of the observed 
risk of participants without a history of 
CVD.8 Given these differences, stratifying 
analyses into three distinct risk groups (prior 
CVD, diabetes and no CVD/no diabetes) when 
examining the relationship between renal 
function and CVD, increases the homoge-
neity of the subgroups assessed and provides 
more clinically meaningful results.

Using a large ethnically diverse primary 
care cohort generated in the course of 
routine CVD risk assessment in New Zealand 
primary care, we aimed to determine the 
impact of eGFR on fatal and non-fatal CVD 
events independent of other known CVD 
risk factors and whether the risk varied by 
disease status (prior CVD or diabetes) and 
ethnic group. 

Methods
Study design 

The PREDICT-CVD cohort study has been 
previously described.9 Briefl y, patients have 
their CVD risk assessed by general practi-
tioners (GPs) using PREDICT online forms 
that are integrated with their enrolled 
patients’ electronic health records. This 
web-based tool is used in primary care for 
the assessment and management of CVD 
risk. The risk score and evidence-based 

recommendations incorporating national 
guidelines are displayed after the online 
form has been completed. The anonymised 
patient profi les are stored on a secure 
off-site server (Enigma Solutions Ltd) and 
form the research cohort. The cohort can be 
linked to regional and national databases 
through a patient’s encrypted National 
Health Index (a unique identifi er in New 
Zealand health services [NHI]) providing 
data on laboratory tests, deaths, hospital-
isations and medication dispensing history. 
Over 95% of New Zealanders have an NHI.10 
Good agreement has been found between 
the data stored in PREDICT and patient data 
within primary care electronic records.11

Study population
Between 2002 and 2015, over 450,000 

people between the ages of 35 and 74 years 
had a CVD risk assessment undertaken using 
the PREDICT online forms. The PREDICT 
software is available in approximately 
35–40% of primary care practices in New 
Zealand (mainly Auckland and Northland) 
serving around 35% of the resident popu-
lation.9 After excluding patients who had 
an International Classifi cation of Disease-10 
Australian modifi cation (ICD-10-AM) coded 
history of dialysis or kidney transplan-
tation, participants were divided into the 
three sub-cohorts: CVD, diabetes (without 
CVD) or no CVD/no diabetes. The CVD 
cohort was derived in three ways. Firstly, 
if a GP or nurse reported a patient’s prior 
history of angina, myocardial infarction, 
coronary artery bypass grafting (CABG), 
percutaneous coronary intervention (PCI), 
transient ischaemic attack (TIA), ischaemic 
stroke, peripheral vascular disease (PVD) or 
atherosclerotic vascular procedure during 
the PREDICT risk assessment. Secondly, 
from ICD-10-AM coded CVD-related hospital 
admissions in the state-funded system (over 
95% of acute CVD events are managed in 
publicly funded hospitals).12 Thirdly, linkage 
to the national pharmaceutical database 
(PHARMS) identifi ed patients with three or 
more prescriptions of anti-anginal medica-
tions in the previous fi ve years from records 
of subsidised pharmaceutical dispensing. 

The diabetes sub-cohort does not include 
any patients with a history of CVD. This 
sub-cohort was also derived in three 
ways: reported by their practitioner as 
having diabetes, prior hospitalisation with 

ARTICLE
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ICD-10-AM diabetes codes, and linkage to 
the PHARMS database detecting at least one 
prescription for insulin or oral hypogly-
caemic agents in the six months prior to the 
patient’s CVD assessment (see Appendix for 
full defi nitions and ICD-10-AM codes).

Additional CVD history 
History of heart failure was defi ned as 

any prior hospitalisation for heart failure, 
dispensing of metolazone in the last six 
months, or dispensing of loop-diuretics at 
least three times in the previous fi ve years. 
History of atrial fi brillation was defi ned as 
any prior hospitalisation or if recorded in 
the PREDICT online form. 

Ascertainment of renal function
Serum creatinine results were provided 

where available through linkage to 
‘TestSafe’, the repository for results in 
Northland and Auckland. We identifi ed 
the serum creatinine result nearest to the 
fi rst PREDICT assessment and within either 
the two years prior or 14 days after that 
assessment. From the serum creatinine, 
a baseline eGFR was calculated using the 
Chronic Kidney Disease Epidemiology 
Collaboration (CKD-EPI) equation.13 The 
analysis was stratifi ed by eGFR categories 
≥90 (reference group), 60–89.9, 30–59.9, and 
<30ml/min/1.73m2.

The Jaffe method for serum creatinine 
measurement is used by all laboratories 
providing results for this cohort (S. Musaad, 
personal communication, 2017). Creatinine 
testing standardised to the isotope-dilution 
mass spectrometry (IDMS) methodology was 
gradually introduced into New Zealand labo-
ratories after 2008. 

The procedure for identifying patients 
with albuminuria in the diabetes sub-cohort 
was using the protein/creatinine ratio (mg/
mmol or g/mol), urine protein/24 hours 
(mg/24 hours) or albumin/creatinine ratio 
(mg/mmol [ACR]), with thresholds as defi ned 
in the Kidney Disease: Improving Global 
Outcomes (KDIGO) guidelines.1 The albu-
minuria result closest to baseline was used 
within two years prior and 14 days post 
PREDICT assessment.

Ethnicity 
Ethnic groups were based on national 

ethnicity data prioritisation p rotocols in the 
following order: NZ Māori, Pacifi c, Indian 
(including individuals who identifi ed as both 

Indian and Fijian and who were therefore 
assumed to be Fijian Indian), Other Asian 
and fi nally European and Other ethnic 
groups (European/Other). 14

Covariates
Variables from PREDICT include age 

(derived from date of birth), sex, ethnicity, 
self-reported family history of premature 
CVD, smoking status, systolic and diastolic 
blood pressure (BP), and total cholester-
ol-to-high density lipoprotein ratio (TC/HDL). 
Body mass index (BMI) was included in the 
PREDICT template but was not a mandatory 
fi eld for CVD risk assessment.

Family history of premature CVD was 
defi ned as a self-reported familial history 
of ischaemic heart disease or ischaemic 
stroke occurring in a father or brother 
before 55 years of age, or a mother or sister 
before 65 years of age. Smoking status was 
defi ned as never smoked, previous smoker 
(giving up over 12 months ago or within the 
previous 12 months) or current smoker (of 
any amount). Linkage to the primary health 
organisation enrolment database provided 
information on the New Zealand Depri-
vation Index (NZDep). The NZDep score 
assigns a measure of socioeconomic status to 
a patient’s geographical area of residence.15 
It is derived from variables in the Census 
that signify eight dimensions of relative 
deprivation and has been used as quintiles 
in this analysis from the least deprived (1) to 
the most deprived (5). 

The PHARMS database also provided 
information on dispensed cardiovascular 
and diabetes-related medications.

Follow-up and outcomes
Entry to the study was prospective from 1 

August 2002 and participants were electroni-
cally followed up until they either died, were 
lost to follow-up or reached the date of data 
extraction (31 December 2015). The index 
date for this study was taken as the date 
of the fi rst completed PREDICT assessment 
(baseline assessment).

New CVD events were identifi ed using 
ICD-10-AM codes from mortality records 
and hospital discharges. New CVD events 
include fatal and non-fatal acute coronary 
syndromes, unstable angina, myocardial 
infarction, coronary heart disease, heart 
failure, PVD, TIA, ischaemic stroke and 
haemorrhagic stroke (See Appendix for 
ICD-10-AM codes).
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Statistical analysis
Statistical analyses centred on devel-

oping survival models for incidence of 
any CVD event, taking serum eGFR as a 
potential predictor. Kaplan-Meier plots were 
produced to show disease-free survival over 
time in each of the three sub-cohorts, strat-
ifi ed by eGFR category. Time from baseline 
assessment was used as the time scale in 
multivariable Cox regression models strat-
ifi ed by the three sub-cohorts.

All models controlled for age group, 
ethnicity, sex, smoking status, NZDep 
quintile, systolic BP, diastolic BP, TC/HDL, 
family history of premature CVD, any 
lipid-lowering, BP-lowering, diabetes-related, 
antiplatelet or anticoagulant medications 
at baseline. The CVD sub-cohort was also 
adjusted for any history of atrial fi brillation 
or heart failure, and the diabetes sub-cohort 
was adjusted for BMI (as it was the only 
sub-cohort with suffi  cient data). For all 
models, the proportional hazards assumption 
was assessed using Schoenfeld residual plots 
and the linearity of the association between 
continuous predictors and the hazard 
function via Martingale residual plots. 

Due to missing data, a single eGFR result 
was used in the main analyses, with sensi-
tivity analyses conducted using confi rmed 
eGFR results for patients with eGFR 
<60ml/min/1.73m2 meeting the KDIGO 
guideline requirements (two consecutive 

measures of renal function less than 60ml/
min/1.73m2, at least 90 days apart) for the 
diagnosis of CKD.1 Sensitivity analyses were 
performed for the diabetes sub-cohort 
by also controlling for albuminuria as a 
binary variable (positive or negative result). 
Albuminuria was not included in the main 
analyses as only 68% of participants had a 
baseline result from any source.

All analyses were done using R software 
version 3.2.3. 

Ethical approval
The PREDICT study was approved by the 

Northern Region Ethics Committee Y in 2003 
(AKY/03/12/314) with subsequent annual 
approval by the National Multi Region Ethics 
Committee since 2007 (MEC07/19/EXP).

Results
Between 1 August 2002 and 31 December 

2015, 455,822 patients aged 35–74 years had 
a CVD risk assessment using the PREDICT 
online form. Those with an ICD-10-AM coded 
history of hospitalisation for renal dialysis 
or transplantation (n=14,256) or missing 
eGFR (n= 174,712) were excluded. Partici-
pants were then allocated to disease status 
sub-cohorts; 29,742 with prior CVD, 44,416 
with diabetes but no prior CVD and 192,696 
in the no CVD/no diabetes sub-cohort (Figure 
1). The baseline characteristics are displayed 
in Table 1, stratifi ed by sub-cohort. 

Figure 1: Flowchart of PREDICT-CVD cohort with sub-cohorts.
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Table 1: Baseline characteristics of each sub-cohort.

Characteristic CVD
n=29,742

Diabetes 
n=44,416

No CVD/no diabetes 
n=192,696

Age group

35–44 1,117 (4) 7,529 (17) 24,229 (13)

45–54 5,259 (18) 14,482 (33) 68,098 (35)

55–64 10,599 (36) 13,743 (31) 66,202 (34)

65–74 12,767 (43) 8,662 (20) 34,167 (18)

Female 10,954 (37) 21,344 (48) 88,515 (46)

Ethnicity

NZ Māori 4,001 (14) 5,791 (13) 20,215 (10)

Pacific 3,492 (12) 12,225 (28) 21,646 (11)

Indian 2,527 (9) 7,063 (16) 14,957 (8)

Other Asian 1,779 (6) 5,135 (12) 19,294 (10)

European/Other 17,943 (60) 14,202 (32) 116,584 (61)

NZDep quintile 1 (least deprived) 5,681 (19) 5,892 (13) 49,303 (26)

quintile 2 5,349 (18) 6,454 (15) 40,334 (21)

quintile 3 5,238 (18) 6,953 (16) 34,193 (18)

quintile 4 5,879 (20) 9,502 (21) 33,142 (17)

quintile 5 (most deprived) 7,594 (26) 15,613 (35) 35,712 (19)

Diabetes 10,487 (35) 44,416 (100) ~

Heart failure 4,588 (15) ~ ~

Atrial fibrillation 4,138 (14) ~ ~

Current smoker 4,391 (15) 6,450 (15) 25,656 (13)

Previous smoker 7,944 (27) 7,460 (17) 30,930 (16)

Never smoked 17,406 (59) 30,505 (69) 136,110 (71)

Systolic BP (mmHg) 131 (17.5) 132 (17.2) 129 (16.7)

TC/HDL ratio 3.8 (1.20) 4.2 (1.31) 4.0 (1.18)

BP-lowering medication 22,971 (77) 26,430 (60) 45,474 (24)

Lipid-lowering medication 21,500 (72) 23,863 (54) 28,293 (15)

Antiplatelet/anticoagulant medication 21,649 (73) 16,947 (38) 16,890 (9)

Diabetes-related medication 6,920 (23) 27,840 (63) ~

BMI (kg/m2)

<25 ~ 5,815 (13) ~

25–29.9 ~ 25,097 (57) ~

≥30 ~ 12,013 (27) ~
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eGFR (ml/min/1.73m2)

≥90 9,139 (31) 21,863 (49) 96,371 (50)

60–89.9 16,046 (54) 18,909 (43) 89,814 (47)

30–59.9 4,096 (14) 3,302 (7) 6,269 (3)

<30 461 (2) 342 (1) 242 (0.1)

Mean follow-up (years) 5.0 5.4 4.1

Median follow-up (years) 4.6 5.3 3.6

Person-years 149,793 238,794 782,542

Number of fatal and non-fatal first events 7,560 4,328 6,527

Crude event rate per 1,000 person-years with 
95% confidence intervals 

50 (49–52) 18 (18–19) 8 (8–9)

Categorical values given as n (%) and continuous variables as mean (standard deviation).
Three missing values for NZDep quintile; two missing values for smoking status; two missing values for diastolic BP; 
43 missing values for TC/HDL.

In comparison to the other sub-cohorts, 
the group with prior CVD were older and 
included fewer women. People with CVD or 
diabetes were more likely to live in the most 
deprived areas of residence (NZDep quintile 
5). The proportions of Māori patients 
were similar across all three sub-cohorts. 
However, there were higher proportions of 
Pacifi c, Indian and Other Asian patients in 
the diabetes sub-cohort compared to those 
with prior CVD. In the CVD sub-cohort, 
over one-third had diabetes, over 15% had 
heart failure and nearly 14% had atrial 
fi brillation. In the diabetes sub-cohort, 
nearly 63% were prescribed diabetes-re-
lated medications, and 84% were either 
overweight or obese. The median times 
between the eGFR result and the baseline 
PREDICT visit were 56, 29 and 88 days for 
the CVD, diabetes and no CVD/no diabetes 
sub-cohorts, respectively. Using a defi nition 
of CKD as eGFR under 60ml/min/1.73m2, the 
CVD sub-cohort had the highest proportion 
of individuals with CKD (16%) and the no 
CVD/no diabetes sub-cohort the lowest (3%). 
Of the 30,350 patients who were tested in 
the diabetes sub-cohort, 40% were found to 
have albuminuria. 

The crude event rates for ischaemic CVD 
were highest in the CVD sub-cohort at 50 per 
1,000-person years (95% confi dence interval 
[CI] 49–52). The diabetes and no CVD/no 
diabetes sub-cohorts had event rates of 18 

per 1,000-person years (95% CI 18–19), and 
eight per 1,000-person years (95% CI 8–9), 
respectively (Table 1).

The Kaplan-Meier plots in Figure 2 show 
incident hospitalisations or deaths occurring 
during follow-up in each of the three 
sub-groups by eGFR category. With each 
category of decreasing eGFR, the plots show 
reduced disease-free survival probability 
over time, and a sharp decrease within the 
fi rst 500 days under 60ml/min/1.73m2 in the 
CVD sub-cohort and under 30ml/min/1.73m2 
in the diabetes sub-cohort, compared to a 
more gradual event rate in the sub-cohort 
with no CVD or diabetes. 

Adjusted hazard ratios (adjHR) for new 
CVD events by sub-cohort are shown in 
Table 2. Compared to an eGFR ≥90ml/
min/1.73m2, there was an increase in the 
adjHR by each category of worsening 
renal impairment, with a nearly fi ve-fold 
higher risk of a fatal or non-fatal CVD event 
among people with diabetes and an eGFR 
under 30ml/min/1.73m2 (adjHR 4.71[95% 
CI 3.92–5.67]). There were signifi cant 
increases in the risk of new CVD events for 
eGFR results under 90ml/min/1.73m2 in the 
CVD and diabetes sub-cohorts, and under 
60ml/min/1.73m2 in the no CVD/no diabetes 
sub-cohort. The 60–89.9ml/min/1.73m2 
category of eGFR remained signifi cant in the 
diabetes sub-cohort when albuminuria was 
included in the model.

Table 1: Baseline characteristics of each sub-cohort (continued).
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Table 2: Adjusted hazard ratios (with 95% confi dence intervals) for fatal and non-fatal cardiovascular 
events by sub-cohort.

CVD Diabetes No CVD/no 
diabetes

eGFR(ml/min/1.73m2)

 ≥90 1 1 1

 60–89 1.10 (1.03–1.17) 1.12 (1.04–1.20) 1.00 (0.94–1.05)

 30–59 1.50 (1.39–1.61) 1.95 (1.76–2.17) 1.54 (1.40–1.70)

 <30 2.29 (2.00–2.61) 4.71 (3.92–5.67) 2.78 (2.05–3.77)

Ethnicity

Euro/Other 1 1 1

NZ Māori 1.09 (1.02–1.17) 1.38 (1.25–1.52) 1.57 (1.45–1.69)

Pacific 0.90 (0.84–0.98) 1.02 (0.93–1.12) 1.17 (1.08–1.27)

Indian 1.05 (0.96–1.14) 1.09 (0.98–1.21) 0.98 (0.88–1.10)

Other Asian 0.68 (0.60–0.78) 0.62 (0.53–0.72) 0.65 (0.58–0.73)

Age group (years)

35–44 1 1 1

45–54 1.13 (0.98–1.30) 1.46 (1.29–1.64) 1.87 (1.67–2.10)

55–64 1.21 (1.05–1.39) 1.95 (1.72–2.20) 3.24 (2.88–3.64)

65–74 1.54 (1.33–1.77) 2.61 (2.28–2.99) 6.23 (5.51–7.04)

Sex

Male 1 1 1

Female 0.81 (0.77–0.85) 0.67 (0.63–0.71) 0.65 (0.61–0.68)

NZDep quintile 1 1 1 1

quintile 2 1.01 (0.93–1.11) 1.06 (0.92–1.21) 1.06 (0.98–1.15)

quintile 3 1.24 (1.14–1.35) 1.14 (1.00–1.29) 1.25 (1.15–1.35)

quintile 4 1.30 (1.20–1.41) 1.36 (1.21–1.54) 1.31 (1.21–1.42)

quintile 5 1.48 (1.37–1.60) 1.45 (1.29–1.63) 1.59 (1.46–1.72)

Diabetes 1.29 (1.21–1.38) ~ ~

Heart failure 1.39 (1.31–1.47) ~ ~

Atrial fibrillation 1.29 (1.21–1.38) ~ ~

Never smoked 1 1 1

Previous smoker 1.13 (1.07–1.19) 1.12 (1.03–1.22) 1.15 (1.07–1.22)

Current smoker 1.49 (1.40–1.59) 1.50 (1.38–1.63) 1.76 (1.64–1.87)

Systolic BP (mmHg) 1.00 (1.00–1.01) 1.01 (1.01–1.01) 1.01 (1.01–1.01)

Diastolic BP (mmHg) 0.99 (0.99–1.00) 1.00 (0.99–1.00) 1.00 (1.00–1.00)

TC/HDL ratio 1.07 (1.05–1.09) 1.10 (1.08–1.12) 1.15 (1.13–1.17)
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BP-lowering medication 1.29 (1.19–1.39) 1.41 (1.30–1.53) 1.51 (1.42–1.60)

Lipid-lowering medication 0.93 (0.87–0.99) 0.91 (0.84–0.97) 0.90 (0.84–0.96)

Antiplatelet/anticoagulant medication 1.15 (1.07–1.22) 1.14 (1.06–1.22) 1.38 (1.29–1.48)

Diabetes-related medication 1.16 (1.09–1.25) 1.06 (0.98–1.14) ~

BMI (kg/m2) 

<25 ~ 1 ~

25–29.9 ~ 0.93 (0.83–1.03) ~

≥30 ~ 0.93 (0.83–1.04) ~

Statistically significant results in bold.

Table 2: Adjusted hazard ratios (with 95% confi dence intervals) for fatal and non-fatal cardiovascular 
events by sub-cohort (continued).

Figure 2: Kaplan-Meier curves showing disease-free survival by eGFR category in each sub-cohort.
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Figure 2: Kaplan-Meier curves showing disease-free survival by eGFR category in each sub-cohort 
(continued).

Compared to people of European/Other 
descent, Māori were at increased risk in 
all three sub-cohorts, particularly in the 
sub-cohort with no CVD or diabetes (adjHR 
1.57 [95% CI 1.45–1.69]). In the diabetes 
sub-cohort, Indian participants were at 
higher risk than their European/Other 
counterparts, but this difference was not 
signifi cant. However, those of Other Asian 
ethnicity were at signifi cantly lower risk 
than European/Other in all three sub-co-
horts. Pacifi c participants had reduced CVD 
risk in comparison to European/Other in the 
CVD sub-cohort after controlling for renal 
function and CVD risk factors but higher risk 
in the no CVD/ no diabetes sub-cohort.

Men, increasing age group, increasing 
quintile of deprivation, current smokers, 
higher systolic BP and TC/HDL ratio and 
receiving BP-lowering medications were 
associated with higher risk. 

The defi nition of CKD is limited as it was 
based on a single measure of creatinine and 
may include participants with acute kidney 
injury (AKI). For the participants with an 
eGFR <60ml/min/1.73m2, confi rmatory eGFR 
results were available for 3,163 participants 
in the CVD sub-cohort (69.4%), 2,473 partici-
pants in the diabetes sub-cohort (67.9%) and 
3,223 participants in the sub-cohort with no 
CVD or diabetes (49.5%). Sensitivity analyses 
using confi rmatory eGFR <60ml/min/1.73m2 

in all three sub-cohorts, showed similar 
results to the main analyses (see Appendix 2). 

Discussion
This study is the fi rst to examine the 

relationship between reduced eGFR and 
incident CVD in New Zealanders, including 
ethnic subpopulations. CVD risk increased 
with each category of worsening eGFR in 
all three sub-cohorts. The main insight 
from our study is that, controlling for 
known risk factors, there were signifi cant 
increases in incident CVD risk for people 
with eGFR under 90ml/min/1.73m2 in the 
CVD and diabetes sub-cohorts, and under 
60ml/min/1.73m2 in the no CVD/no diabetes 
sub-cohort. The signifi cance of fi ndings in 
the 60–89.9ml/min/1.73m2 eGFR category 
in the CVD and the diabetes sub-cohorts is 
important because this is considered to be in 
the non-CKD range. Of note, full CKD staging 
according to KDIGO guidelines1 could not 
be used in our study because of limited 
data regarding albuminuria. It is therefore 
possible that some of those with eGFR in the 
non-CKD range did in fact have albuminuria 
and therefore CKD at baseline. However, the 
insight from our study remains: people with 
mildly reduced eGFR but CVD or diabetes 
have an increased risk of incident CVD 
compared with those with a normal eGFR. 
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Our study also provided insights into 
effect modifi cation of eGFR on incident CVD 
risk by ethnicity. Māori had an elevated risk 
of a new CVD event compared to European/
Other in all three sub-cohorts, over and 
above their eGFR category. Importantly, 
these fi ndings persisted after controlling for 
multiple covariates including socioeconomic 
deprivation, smoking and medication use. 
Of note, once eGFR is considered, the risk 
of CVD among Indian people is not signifi -
cantly elevated in any sub-cohort. However, 
as 75% of the current Indian population in 
New Zealand are immigrants, it is unclear 
whether this will change over time as the 
healthy migrant effect abates. This situation 
is similar for Pacifi c people, and in fact the 
adjusted hazard ratio is lower for them in 
the CVD sub-cohort.

Limitations of this study arise from the 
measurement and modelling of renal 
function. Some of the creatinine results 
pre-2008 will not have been standardised 
to the IDMS methodology and more precise 
fi ltration markers (cystatin C) were not 
available in this study.16 In New Zealand, 
the CKD-EPI equation has not been vali-
dated, and it is unclear whether the term 
for the African-American race should be 
applied to non-Asian non-white people.17 
Moreover, renal function testing was at the 
discretion of physicians, and 39.6% of people 
had missing values for eGFR. The largest 
limitation of this study was the use of a 
single baseline creatinine-based eGFR value. 
Acute and chronic kidney disease have 
different aetiologies and are differentiated 
in the KDIGO guidelines by duration (>90 
days for CKD).1 This has implications for 
using creatinine-based eGFR at an individual 
level to predict the risk of a new CVD event 
using a single creatinine measurement, 
since there can be signifi cant variability in 
serum creatinine levels in the same indi-
vidual on repeat testing and abnormal 
results may be due to acute fl uctuation in 
renal function as opposed to CKD, or the 
presence of both CKD and AKI in the same 
individual (pre-existing CKD is a signifi cant 
risk factor for AKI).18 However, the new CVD 
consensus statement published in February 
2018 recommends routine collection of eGFR 
for risk stratifi cation and therefore it is 
likely that missingness of confi rmatory eGFR 
values for CKD classifi cation will be miti-
gated in the future.19 

 The results of this study were similar to 
the CKD-PC meta-analyses. However, those 
studies did not examine the patient group 
with prior CVD as a separate cohort. CKD-PC 
meta-analyses that have combined high- and 
low-risk cohorts show signifi cance for CVD 
risk at eGFRs either below 75ml/min/1.73m2 
independent of albuminuria,20,21 or between 
75–89ml/min/1.73m2 with albuminuria 
only.22,23 Many studies have shown a link 
between renal insuffi  ciency and cardiovas-
cular outcomes in cohorts with diabetes and 
some studies have additionally linked mild 
renal insuffi  ciency (60–90ml/min/1.73m2) 
with these outcomes in diabetic cohorts.24,25 
In the sub-cohort with no CVD and no 
diabetes, increased CVD risk below eGFR 
60ml/min/1.73m2 is consistent with similar 
studies.2,26 Most studies use single baseline 
eGFR results in their analyses, however, this 
study was also able to provide confi rmed 
consecutive eGFR results (>90 days apart) for 
sensitivity analyses which yielded similar 
results to the main analyses.

Another critical unknown is the asso-
ciation of rate of decline in eGFR with 
subsequent incident CVD risk (adjusted for 
confounders and fi rst eGFR), with impli-
cations for greater declines in eGFR as 
potential markers of even greater increases 
in incident CVD risk.27

As is usual with real-world evidence, there 
is potential for residual confounding from 
unmeasured but prognostically important 
variables, and information bias from misclas-
sifi cation. BMI was not included in the CVD 
and no CVD/no diabetes sub-cohort, and 
important variables such as physical activity 
and diet were also not included in our data 
source and may all have affected outcomes 
differentially between comparison groups. 
Linking and merging electronic health data 
is known to carry several limitations since 
the data has not been obtained to answer 
a specifi c research question, but for other 
clinical, administrative or fi nancial purposes. 
The utility of the information is dependent 
on the quality of data from different sources, 
data completeness, data curation and the 
classifi cation algorithms used for the disease 
states, risks factors and outcomes. For 
instance, medication data were derived from 
dispensed prescriptions from the national 
pharmaceutical claims warehouse but there 
is no way of actually knowing if patients took 
them. Finally, the NZDep score is a proxy 
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measure of deprivation based on meshblock 
area, which cannot indicate individual socio-
economic position.

The ethnicity data used in this study, 
collected by the Ministry of Health, 
combined South Asian ethnicities other than 
the Indian group (eg, Sri Lankan, Pakistani, 
Bangladeshi), with Other Asian ethnicities 
(eg, Chinese, Japanese and other South East 
Asian ethnicities). Therefore, as South Asian 
people will have a similar risk factor profi le 
to Indian people, it is likely that Chinese and 
people of South East Asian ethnicity will 
have even lower risk of CKD than repre-
sented here. Recent changes to the ethnicity 
protocols for the Health and Disability 
Sector in New Zealand in 2017, include the 
requirement to record up to six ethnicities 
at the most detailed level of classifi cation 
(Level 4).28 This will allow the different risk 
profi les between South Asian groups and 
Other Asian ethnicities to be distinguished, 
as currently intended in both the CVD risk 
assessment and CKD detection guidelines in 
New Zealand.19,29 

 This large primary care cohort of 
participants with representation of the 
main ethnic groups in New Zealand has 
provided evidence of the relationship 
between renal function and new CVD 
events at the population level. On the basis 

of this study, it would appear that eGFR 
is an independent predictor of new CVD 
events, and this relationship varies by 
ethnic group and by disease status. This 
may have several clinical implications 
for CVD risk assessment in New Zealand. 
Firstly, as an independent predictor of 
new CVD events, further New Zealand-
based research is required to understand 
whether a single-creatinine-based eGFR 
result could improve risk prediction in 
multivariable CVD risk equations, particu-
larly for subgroups at increased risk of CKD 
and CVD. Secondly, it is clear that ethnicity 
modifi es the risk of a new CVD event, even 
after accounting for renal function, and 
there may be scope for improved clinical 
management of ethnic subgroups according 
to renal impairment and disease status. 
It is certainly plausible that ethnic-spe-
cifi c equations would result in improved 
prediction and therefore earlier inter-
vention in high-risk ethnic groups. Finally, 
the results of our study may suggest that 
incident CVD risk is signifi cant for people 
with ostensibly normal eGFRs between 
60 and 90ml/min/1.73m2 in the CVD and 
diabetes sub-cohorts, and there may be 
opportunity for heightened attention to 
modifi cation of risk factors and preventive 
care in these patients. 

 Appendix 1
The defi nitions used for this study are outlined below. The dispensing history is taken 

from the time of patient’s CVD assessment from the Pharmaceutical claims collection 
database (PHARMS) between 1 January 2005 to 31 December 2015. ICD-10-AM codes used 
to identify sub-cohorts and CVD events are from hospital records (and mortality records for 
CVD outcomes) from 1 January 2005 to 21 December 2015.

Sub-cohorts
CVD sub-cohort

Patients with prior CVD were identifi ed based on meeting one of the following criteria:

PREDICT online form Patients with a history of angina, myocardial infarction, coronary 
artery bypass gra� ing (CABG), percutaneous coronary intervention 
(PCI), transient ischaemic attack (TIA), ischaemic stroke, peripheral 
vascular disease (PVD) or atherosclerotic vascular procedure were 
identified by their practitioner. 

Any hospital admissions with 
CVD-related codes

ICD-10-AM codes listed under “New CVD events.”

Three or more prescriptions of 
anti-anginal medications in the 
previous five years

Subsidised pharmaceutical dispensing of glyceryl trinitrate, 
isosorbide dinitrate, isosorbide mononitrate, nicorandil, 
pentaerythritol tetranitrate or perhexiline maleate.
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Within the CVD sub-cohort, history of heart failure and atrial fi brillation were also iden-
tifi ed through:

Heart 
failure

Any prior hospitalisation with heart failure-related code (ICD-10-AM codes listed under 
“New CVD events”)
OR
Any dispensing of metolazone in the previous six months or dispensing of loop diuretics 
(bumetanide and frusemide) on at least three occasions in the previous five years.

Atrial 
fibrillation

History of atrial fibrillation identified from PREDICT
OR
Any hospital admission with atrial fibrillation-related code (ICD-10-AM I48).

Diabetes sub-cohort
The diabetes sub-cohort does not include any patients with a history of CVD. Patients with 

diabetes were identifi ed based on meeting one of the following criteria:

PREDICT online form Patients with type 1 or type 2 diabetes were identified by their 
practitioner.

Any hospital admission with 
diabetes-related codes

ICD-9 or 10-AM codes: ICD-9 250 and ICD-10-AM E10-E14.

At least one prescription for insulin 
or oral hypoglycaemic agents in 
the previous six months

Subsidised pharmaceutical dispensing of insulin, acarbose, 
chlorpropramide, glibenclamide, gliclazide, glipizide, 
metformin, pioglitazone, rosiglitazone, tolazamide, tolbutamide.

Medications at baseline
Multivariable analyses used any lipid-lowering, BP-lowering, diabetes-related, antiplatelet 

of anticoagulant medications in the six months prior to PREDICT risk assessment. This 
was identifi ed either on the PREDICT online form or from medication dispensing history 
(PHARMS). Drug classes include:

Antiplatelet or 
anticoagulant

Antiplatelet
Aspirin
Clopidogrel 
Dipyridamole
Prasugrel
Ticagrelor
Ticlopidine

Anticoagulant
Dabigatran
Phenindione
Rivaroxiban
Warfarin
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BP-lowering ACE Inhibitor
Benazepril
Captopril
Cilazapril
Enalapril
Lisinopril
Perindopril
Quinepril
Trandolapril

ARB
Candesartan
Losartan

Other
Amiloride
Clonidine
Clopamide
Hydralazine
Methyldopa
Triamterene

Thiazide
Bendrofluazide
Chlorthiazide
Cycylopenthiazide
Hydrochlorothiazide
Indapamide
Methyclothiazide

Beta-blocker
Acebutolol
Alprenolol
Atenolol
Bisoprolol
Carvedilol
Celiprolol
Labetolol
Metoprolol
Nadolol
Oxprenolol
Pindolol
Propanolol
Sotalol
Timolol

CCB
Amlodipine
Dilitiazem
Felodipine
Isradipine
Nifedipine
Verapamil

Lipid-lowering Statin
Atorvastatin
Ezetimibe with Simvastatin
Fluvastatin
Pravastatin
Simvastatin

Other
Acipimox
Bezafibrate
Cholestyramine
Clofibrate
Colestipol hydrochloride
Ezetimibe
Gemfibrozil
Nicotinic acid

Diabetes-related Insulin
Acarbose
Chlorpropramide
Glibenclamide
Gliclazide
Glipizide

Metformin
Pioglitazone
Rosiglitazone
Tolazamide
Tolbutamide
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CVD events
CVD events were identifi ed using ICD-10-AM codes from mortality records and hospital 

discharges from 1 January 1988 to 31 December 2015. Prior and new CVD events include:
• fatal and non-fatal acute coronary syndromes (I200, I210-I214, I219-I221, I228, I229), 
• unstable angina (I200), 
• myocardial infarction (I210-I214, I219-I221, I228, I229), 
• coronary heart disease (I200, I201, I218-I214, I219-I221, I228-I236 I238, I240, I248, I249, 

I253-I256, I460-1469),
• heart failure (I50, I110, I130, I132, I500, I501, I 509), 
• peripheral vascular disease (I711, I713, I715, I718, I7100-I7103, I7021-I7024, I739-I745, 

I748, I749, E1050-E1052, E1150-E1151, E1451, E1452), 
• transient ischaemic attack (G450-G453, G458-G468), 
• ischaemic stroke (I630-I636, I638, I639, I64) and 
• haemorrhagic stroke (I600-I616, I618, I619).

Appendix 2
Confi rmed CKD results, with two measurements greater than 90 days apart recommended 

by the KDIGO guidelines, have been used in separate sensitivity analyses, different to the 
fully adjusted models which used a single baseline eGFR in the main analyses. For the 
comparison group, results were counted as normal if they had a confi rmed result ≥60ml/
min/1.73m2 or a patient had an index result alone in this same range, as normal results 
do not need to be repeated. The diabetes sub-cohort in this analysis was also adjusted for 
confi rmed albuminuria result. Compared to a reference group of greater than or equal to 
60ml/min/1.73m2, the adjusted hazard ratios for the three sub-cohorts are all similar to the 
main analyses.

Sensitivity analyses using confi rmed CKD (sequential measurements >90 days apart), 
displaying adjusted hazard ratios and 95% confi dence intervals by eGFR category in 
each sub-cohort.

eGFR (ml/min/1.73m2) CVD sub-cohort Diabetes sub-cohort No CVD/No diabetes sub-cohort

≥60 1 1 1

30–60 1.47 (1.37–1.57) 1.74 (1.53–1.97) 1.70 (1.53–1.89)

<30 2.34 (2.03–2.68) 3.38 (2.69–4.26) 3.25 (2.33–4.55)

Adjusted for age group, ethnicity, sex, smoking status, NZDep quintile, systolic BP, diastolic BP, TC/HDL, family history 
of premature CVD, and any lipid-lowering, BP-lowering, diabetes-related, antiplatelet or anticoagulant drugs in the 
six months prior to PREDICT risk assessment. CVD sub-cohort also adjusted for diabetes status, any history of heart 
failure and any history of atrial fibrillation. Diabetes sub-cohort also adjusted for confirmed albuminuria and BMI.
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The factors that lead to 
a delay between general 
practitioner referral of 

symptomatic patients and 
specialist diagnosis of 

colorectal cancer: an audit 
in the Bay of Plenty District 

Health Board
Ada Yee, Tara Linton, Mei-Sze Lee, Simon Raimes

Colorectal cancer (CRC) is the second 
most common cause of cancer death 
in both males and females in New 

Zealand.1 New Zealand has one of the 
highest incidences of CRC in the world, 
similar to Australia and Ireland.2,3 Despite 
this, a higher proportion of patients in 
New Zealand fi rst present as emergencies 
and this country also has a higher rate of 
disseminated Stage IV disease compared 
to Australia and the UK.4 This indirectly 
suggests that diagnostic pathways for CRC 

are not as effective in New Zealand.5 Delay 
in presentation and more advanced disease 
at diagnosis are even more of a problem in 
Māori and Pacifi ca patients.4,6 

Even as the Bowel Cancer Screening 
Programme is being introduced in New 
Zealand, it is important to remember that 
most new CRC diagnoses will still present 
through the symptomatic route, as they 
do now.7 While up to a third of patients 
continue to present through the emer-
gency route, most will report symptoms 

ABSTRACT
AIM: To determine factors leading to delay between referral by the GP of symptomatic patients and 
subsequent specialist diagnosis of colon or rectum cancer (CRC). 

METHOD: A retrospective audit of patients with new CRC referred by their GP over a 30-month period to the 
specialist services. Analysis of referral letters, specialist grading and subsequent results of investigations. 
We focused on the High Index of Suspicion (HIS) criteria for suspected CRC.

RESULTS: Only 65 out of 181 patients fulfilled the HIS criteria and of these only half were correctly identified 
in the referral letter. Only 48 who fulfilled HIS criteria were graded as urgent by the specialist and had their 
fast-track diagnostic test within a median of 21 days (5–114). The remaining 133 waited a median of 67 days 
(10–387) (p<0.001). The diagnosis was reached faster if the patient went straight to colonoscopy rather than 
initial outpatient assessment: median 32 versus 81 days (p=0.008). 

CONCLUSION: The HIS Urgent pathway only identified a third of patients and so the criteria should be 
reviewed. GPs frequently failed to recognise and refer those who met the criteria. A standardised referral 
form prompting the inclusion of all required information would improve this. 
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that might indicate large bowel pathology 
to their GP and be referred for specialist 
assessment. There have been a number of 
initiatives to help guide the referral of these 
patients.8 However, previous data suggest 
that there is still a concerning delay in 
reaching a diagnosis.9

Most countries with a high incidence of 
CRC have adapted rapid diagnosis pathways 
for patients with signifi cant symptoms.10,11 
The New Zealand Ministry of Health has 
provided guides for High Index of Suspicion 
(HIS) symptoms and signs for most of the 
more common cancers, including CRC.12 
Patients who fulfi l any of the HIS criteria 
should undergo their fi rst diagnostic test or 
FSA within 14 days of receipt of an appro-
priate referral. 

The primary aim of this study was to 
analyse the factors that lead to a delay 
between GP referral and specialist diagnosis 
of CRC and thus to identify how we might 
improve the diagnostic pathway for symp-
tomatic patients. This was achieved by an 
audit of all patients referred from their GP 
who were subsequently diagnosed with a 
new CRC in the Bay of Plenty DHB (BOPDHB). 
We particularly wanted to examine the HIS 
referral route to determine how effective 
this is at providing a rapid diagnosis. 

Methods
Patients

This retrospective audit was carried out 
at the Bay of Plenty DHB of patients with 
a new diagnosis of adenocarcinoma of the 
colon or rectum between 1 January 2014 
to 30 June 2016. Patients diagnosed during 
that period were identifi ed from the DHB 
database using ICD codes and then cross-

checked to the Cancer Registry. Each patient 
was identifi ed by their National Health 
Index (NHI) number. 

Only patients diagnosed with a primary 
CRC who had been referred by their GP to 
the General Surgery or Gastroenterology 
services were included in the audit. The 
exclusion criteria were:

• Acute/emergency admission
• Recurrence of previously treated CRC
• Surveillance programme diagnosis
• Internal referrals from another 

specialty (incidental fi nding of CRC)
• Patients diagnosed elsewhere and 

referred to BOPDHB for treatment.
Patient characteristics were collected 

and recorded onto an electronic database. 
Information included patient demographics, 
ethnicity, type of and urgency of GP referral 
letters together with symptoms, signs and 
results of investigations that had been 
included in the referral letter. The specialist 
grading of urgency and the time to grading 
from referral were recorded. The grading 
system used in BOPDHB at that time was: 
Grade 1 Urgent, Grade 2a Semi-Urgent, 
Grade 2b Routine and Grades 3 and 4 
referral fails to meet criteria. The days from 
referral to fi rst specialist assessment (FSA) 
and to diagnostic test confi rmation of diag-
nosis (same as FSA if ‘direct to test’), together 
with the specialist’s record of patient history, 
clinical signs and fi ndings were recorded. 
Site, histopathology and stage of the tumour 
were also recorded. 

Table 1 shows the High Index of Suspicion 
for Cancer Criteria (HIS Urgent) as defi ned 
per Ministry of Health (MoH) Faster Cancer 
Treatment defi nitions (2016).13 

Table 1: HIS Urgent criteria.

If the patient presents with one or more of the following red flags, then the referral should be 
triaged as ‘High Suspicion of Cancer’

Known or suspected bowel cancer (on imaging, or palpable or visible on rectal examination)

Unexplained rectal bleeding (benign anal causes treated or excluded) WITH iron deficiency anaemia 
(haemoglobin and ferritin below the local reference range)

Altered bowel habit (looser and/or more frequent) >6 weeks duration PLUS unexplained rectal bleeding 
(benign anal causes treated or excluded) AND aged ≥50 years
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Statistical analysis
Data was analysed using IBM SPSS 

Statistics for Windows, Version 21.0 
(Armonk, NY, US). 

Comparisons were analysed using 
Kruskal-Wallis or Mann-Whitney U test 
depending on the number of groups 
involved. A two-sided p-value <0.05 was 
considered to be statistically signifi cant. 

In addition to analysis of the pathways 
taken by patients in BOP DHB, our patient 
group was also compared to the PIPER study 
to demonstrate whether the CRC population 
audited was representative of New Zealand 
as a whole.4

Results
A total of 181 patients met the criteria for 

inclusion in this audit. The demographic 
information for the patients referred by 
their GP is shown in Table 2. The site of the 
primary tumour was similar to PIPER as 
was the age distribution of the BOP patients 
(see Table 3 and Figure 1). Although there 
is a higher than the national average Māori 
population in the Bay of Plenty, only 8.3% of 
new CRC cases were Māori. It is notable that 
the Māori patients were on average eight 
years younger than the European/Pakeha 
patients as also seen in the PIPER study.

Table 2: Demographics.

Demographics Population (n=181)

Number %/Range

Sex

Female 78 43.1

Male 103 56.9

Mean age, years

Total 71.2 24–96

European/Pakeha 71.9 24–90

Māori 63.8 38–96

Ethnicity

European/Pakeha 163 90.0

Māori 15 8.3

Asian 2 1.1

Pacifica 1 0.6

Table 3: Site of tumour BoP vs PIPER.

Population n=181
Bay of Plenty (p=0.491)

Population n=5667
PIPER

Female (78) Male (103) Female Male

Colon 56 (44.8%) 69 (55.2%) 2,155 (51.4%) 2,038 (48.6%)

Rectum 22 (39.3%) 34 (60.7%) 525 (37.5%) 876 (62.5%)

Unknown n/a n/a 35 (47.9%) 38 (52.1%)
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Figure 1: Site of tumour in age groups.

ARTICLE



31 NZMJ 8 March 2019, Vol 132 No 1491
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

The time between GP referral and diag-
nosis is shown in Figure 2. Only 41% of 
patients with subsequently proven CRC had 
their diagnostic test within 30 days. The 
remaining patients waited varying lengths 
of time, with 32% waiting more than 90 days 
on a ‘routine’ waiting list.

The ‘ideal’ rapid diagnostic pathway 
would be identifi cation and recognition of 
HIS symptoms and signs prompting Urgent 
HIS Referral by the GP and then a grading 
recommendation by the Specialist of Grade 
1 for urgency of investigation or clinic 
appointment. The median time from writing 
the referral letter to specialist grading was 
six days. The High Index of Suspicion target 
for fast-track diagnosis is 14 days from 

receipt of the referral letter. In fact only 
48 (26.5%) patients followed this ‘ideal’ 
pathway, with a median time to diagnosis of 
21 days (mean 24.9 days) from GP referral 
date. This was in contrast to a median of 67 
days (mean 87.6 days) for all other patients 
(p<0.001) who did not for one reason or 
another follow the rapid route. We then 
explored the factors that might have led to 
patients not following the ideal pathway.

We found a worrying inconsistency in the 
type of referral letter used; in total there 
were 10 different letter headings used by 
the GPs (see Table 4). We recognised that 
the ‘Suspected CRC’ referral forms preceded 
the use of the HIS forms and that these were 
still in use on the electronic system. We 

Figure 2: Time between GP referral and diagnosis.

Table 4: GP referral letter types.

GP actual letters Grouped referrals Total

• HIS urgent
• Urgent CRC

HIS Urgent 73

• CRC semi-urgent
• HIS semi-urgent

HIS Semi-urgent 21

• HIS
• HIS CRC
• Routine CRC

HIS Routine 26

• Urgent
• Semi-urgent

Non HIS urgent/semi-urgent 25

• Routine Routine 36
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Table 5: Days to diagnosis (specialist grade urgency).

Population (N=181)

SPECIALIST GRADINGS No. of patients Mean (days) Median (days) Range (days)

1 90 31.5 26.0 5–155

2a 55 107.8 100.6 14–387

2b 13 172.2 166.0 35–297

3 4 56.0 48.0 34–100

4 1 - - 1

Missing data 16 76.3 42.0 7–288

Figure 3: HIS urgent vs HIS other vs Non HIS with days to diagnosis. 

included ‘Suspected CRC’ as being the same 
level of concern as ‘High Index of Suspicion’ 
and grouped these into those marked 
Urgent, Semi-Urgent or Routine (see Table 
4). In total, 120 patients were classed as HIS/
Suspected CRC referrals of varying urgency 
and 61 as non-HIS. 

The time in days between GP referral and 
the diagnosis of cancer is shown in Figure 
3, with the patients grouped into three 
main groups: HIS—Urgent, HIS—Other and 
non-HIS. 

In Table 5 the effect of the specialist 
grading on the delay between referral and 
diagnosis is shown. The 90 patients allo-
cated a Grade 1 urgency by the specialist 
waited a median of 26 days for diagnosis 
compared with over 100 days for those who 
were graded less than Grade 1 (p<0.001). 
This emphasises the importance of the infor-
mation provided in the referral for alerting 
the specialist to Grade appropriately. The 
correlation between the urgency of the GP 
referral and the subsequent specialist grade 
is shown in Table 6. 
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Table 6: Urgency of GP grading and subsequent grading by specialists. 

Specialist grade urgency

1 2a 2b 3 4 Missing Total

GP grading

HIS Urgent 48 15 0 4 0 6 73

HIS Other 25 15 3 0 0 4 47

Non-HIS 17 27 10 0 1 6 61

Total 90 57 13 4 1 16 181

In Table 7 we have analysed the time to 
diagnosis for patients with different HIS 
criteria on the basis of all the information 
collected. It should be emphasised that some 
GP HIS urgent referrals were incorrect as 
they were not supported by the information 
and test results provided (‘false-positives’) 
and some patients who fulfi lled the criteria 
but were referred with a lesser degree of 
urgency (‘false-negatives’). A total of 65 
patients fulfi lled at least one of the criteria 
(eight fulfi lled more than one)—this is only 
36% of all new diagnoses. The time to diag-
nosis for these patients was a mean of 42.4 
(median of 22) days with a range of 5 to 176 

days. The fact that some patients still had 
long waits until diagnosis is of concern and 
the lower part of the table shows the type of 
GP referral letter. 

It is notable that only 36 of the 65 patients 
(55%) were correctly identifi ed as HIS 
Urgent and referred appropriately by their 
GP. While some of the patients who were 
missed as HIS Urgent by their GP were still 
identifi ed as Grade 1 Urgent by the grading 
specialist, there was still a statistically signif-
icant delay in time to diagnosis in the other 
29 missed or ‘false-negative’ HIS Urgent 
criteria patients (median 38 vs 21 days 
p=0.002). 

Table 7: HIS Urgent Criteria Match.

HIS URGENT Criteria Match Population (n=181)

HIS 1 HIS 2 HIS 3

Total matching criteria (%) 23 (12.7) 27 (14.9) 23 (12.7)

Time to diagnosis

Mean 35.8 38.0 43.8

Median 21.0 26.0 23.0

Range 7–166 10–132 5–176

GP gradings

HIS urgent 15 15 12

HIS semi-urgent 3 2 2

HIS routine 3 1 1

Non-HIS urgent/semi-urgent 1 6 4

Routine 1 3 4
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Table 8: Warning symptoms.

Symptom HIS criteria eligible Not HIS criteria eligible Total

Rectal bleeding 41 (22.7%) 45 (24.9%) 86 (47.5%)

Iron deficiency anaemia 21 (11.6%) 37 (30.4%) 58 (32.0%)

Change in bowel habit >6 weeks 46 (25.4%) 30 (16.6%) 76 (42.0%)

Patients referred by their GP with new 
lower gastrointestinal symptoms largely 
went direct to colonoscopy (140/181) with 
the remainder being seen in an outpatient 
clinic fi rst. Nearly all the clinic patients then 
went on to have an endoscopy apart from 
a few frail elderly patients for whom only 
imaging was utilised. The straight to scope 
route led to a signifi cantly faster diagnosis 
than the clinic route: median 32 days versus 
81 days (p=0.008).

We also examined three of the recognised 
‘warning’ symptoms for signifi cant large 
bowel pathology that when combined 
may reach the criteria level for HIS urgent 
referral but do not do so alone. In Table 8 
the fi gures are shown for the frequency of 
these symptoms either combined to reach 
the HIS criteria or alone when the HIS level 
was not met. Recognisable PR blood loss was 
the most frequent symptom but over half 
the patients did not reach the HIS criteria. It 
was of concern that 42% of patients with PR 
bleeding did not have a documented digital 
rectal examination in the referral letter.

It was notable that 37 of the 58 patients 
with iron defi ciency anaemia did not have 
recognisable PR bleeding thus reducing the 
impact of this fi nding on the rapid diagnosis 
of CRC.

Discussion
This audit has examined the non-emer-

gency referral by their GP of symptomatic 
patients who are subsequently proven to 
have CRC. The results provide detailed 
information on the process from sending 
a referral letter to defi nitive diagnosis, 
which in most patients is at colonoscopy. 
The demographics of the patients diagnosed 
with CRC in the Bay of Plenty are similar to 
the picture nationally.4 The results demon-
strate that there are both national and local 
issues that need to be addressed in order to 
improve this diagnostic pathway.

It has confi rmed our concerns that there 
are long delays for a signifi cant number of 
patients between GP referral and specialist 
diagnosis in BOPDHB.14 While other DHBs 
may have their own referral process to 
ensure the timely diagnosis of CRC, it is 
likely that the picture in the Bay of Plenty is 
not greatly different elsewhere.5,15

There has to be concern about the HIS of 
CRC route of referral as this is a national 
standard for timely access to diagnostic 
services.15 The fact that only 36% of the 
patients with proven CRC in BOP actually 
met one or more of the HIS criteria is of the 
greatest concern. It could be argued that 
only a prospective study will provide an 
accurate fi gure for HIS criteria. However, 
the point of this audit was to assess the 
available evidence provided in the GP 
referral letter, together with the results of 
any tests undertaken prior to referral. This 
was the information available to the grading 
specialist to make an informed decision on 
the grading of the urgency of FSA or diag-
nostic testing. This audit has demonstrated 
that there are too many different referral 
forms available to GPs in BOPDHB. We have 
also found that the information provided 
is often incomplete. We believe there is a 
strong case to re-design the form to prompt 
provision of all the necessary information 
for referral of a patient with suspected 
CRC. This has also been the conclusion of 
a recent study in Hawke’s Bay.16 It would 
seem sensible that this is a nationally agreed 
format for a single referral form. 

Too few of our patients with CRC went 
through the fast track 14-day pathway. This 
audit has shown that if patients ‘miss’ being 
categorised for urgent 14-day fast track, they 
may wait a long time for a defi nitive diag-
nostic test. It has shown that in BOP patients 
fell broadly into either a rapid diagnosis 
route or routine one and could then wait 
four months or more. An additional more 
inclusive semi-urgent (42 day) pathway 
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might be a reasonable solution. This type 
of pathway is detailed in the MoH bowel 
cancer working group ‘National Referral 
Criteria for Direct Access Colonoscopy or CT 
Colonography’ guidelines, though does not 
seem to be a widely recognised standard.17 
This could pick up a considerable number 
of patients who fail to reach the HIS Urgent 
criteria but nevertheless have worrying 
‘red fl ag’ symptoms or new iron defi ciency 
anaemia. In this audit 24.9% of CRC patients 
had PR bleeding only, 16.6% had a change in 
bowel habit only and 20.4% had IDA without 
recognisable PR blood loss and failed to 
reach the HIS level for referral.

The other solution would be to broaden 
the HIS criteria as in some other countries. 
However, there has been criticism of this 
because large numbers of patients undergo 
diagnostic tests when they do not have CRC. 
18–22 This audit suggests the New Zealand 
HIS criteria have been set too stringently 
and not enough patients are undergoing 
fast track diagnosis. While it would not be 
possible to make the HIS criteria inclusive 
for all patients, we suggest that they do need 
to be reconsidered. We make this statement 
with the proviso that we have not been 
able to audit the workload implications of 
relaxing the HIS criteria within this audit. 
As such an action would produce further 
capacity issues for colonoscopy services, a 
prospective study is probably the best way 
of establishing the risk to benefi t ratio of 
changing the HIS criteria.

As the considerable majority of asymp-
tomatic patients do not have CRC, other 
diagnostic options for improving triage 
may need to be considered. This might 
also include the use of immunochemical 
based faecal occult blood testing (iFOBT).23 
A number of other studies have looked to 
improve the sensitivity of triage for referral 
on the basis of presenting symptoms and 
fi ndings.24–26

In 2008, Canterbury DHB created a novel 
pathway (CCrSP) to identify those symp-
tomatic individuals at greater risk of CRC, 
providing them with priority access to 
colonoscopy or targeted CT colonography 
directly from primary care. Rectal bleeding, 
change in bowel habit to looser and unex-
plained iron defi ciency anaemia were given 
greater weight in this tool.27 

A retrospective review of the grading 
tool in the Auckland region also showed 
that patients with CRC can present with 
a number of symptoms and a signifi cant 
proportion of these are ‘atypical’ symptoms.9 

The most common single symptom in our 
audit was the passage of recognisable blood 
PR (48% of all patients). This symptom alone 
does not trigger the HIS Urgent pathway, 
but if the patient has a palpable lesion on 
digital rectal examination (DRE) or has 
iron defi ciency anaemia or has a prolonged 
change to looser bowel motions, then it does. 
More than half of the patients presenting 
with PR blood loss had none of the above 
symptoms or fi ndings. While PR bleeding is 
a common symptom in the population, it has 
to be considered signifi cant in those over 
50 years of age if it is a new symptom and 
other benign causes have been excluded. It 
was of note that 42% of our patients with 
PR bleeding did not have a recorded DRE 
in their referral form and there were a few 
cases were a palpable lesion was almost 
certainly missed. We feel this reinforces 
the need for a structured referral form that 
prompts the inclusion of this important part 
of the work up.

The next most common symptom was a 
change in bowel habit to a looser stool or 
more frequent motions (42% of all patients). 
A number of previous studies have shown 
that a change in bowel habit is associated 
with a diagnosis of CRC, but few have estab-
lished a high enough positive predictive 
value to warrant investigation as it is such a 
common symptom.24 The positive predictive 
value for patients of all ages has been found 
to be less than 5%,25 though may be higher 
for older patients. Change in bowel habit 
to increasing bowel motions is of greater 
predictive strength than passing harder or 
less frequent motions.26 It seems unlikely 
that this symptom alone could be used as 
part of the HIS Urgent pathway.

We found that 32% of our CRC patients 
had evidence of iron defi ciency anaemia at 
the time of referral. This is similar to the 
fi ndings in a recent study from the Nether-
lands which found that 33.9% of patients 
with newly diagnosed CRC were anaemic.28 
IDA is recognised to have a high predictive 
value for gastrointestinal luminal cancer. 
The UK NICE Guidelines (2018) specifi es 
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IDA as a criterion for Fast Track Two Week 
Wait Pathway because of the association 
with occult gastrointestinal bleeding.29 A 
recent study from the UK found patients 
presenting with other symptoms who were 
anaemic were 3.2 times as likely to have 
CRC as those without anaemia; this was 
even higher in patients with change in 
bowel habit (8.3 versus 1.8).30 We noted that 
57 of 181 patients (31.5%) did not have a 
FBC included by the GP. This could poten-
tially be improved by providing a structured 
referral form.

We feel that the results of our audit should 
prompt further work into the predictive 
value of both single indicators and those 
with combinations of symptoms and 
fi ndings. This work should ideally be at a 
national level.

At a DHB level, there has been consid-
erable work to improve the sensitivity 
and the timeliness of the CRC diagnostic 
pathway. The results of this audit have 
allowed a clearer understanding of the 
parts of the diagnostic process that do not 

function well. We believe that such audits 
should be incorporated into all cancer diag-
nosis pathways to allow continued quality 
improvement. 

Conclusions
This audit of the CRC diagnostic pathway 

in the Bay of Plenty has identifi ed both local 
and national factors that contribute to a 
delay in time to specialist diagnosis after GP 
referral of symptomatic patients. The present 
High Index of Suspicion Urgent 14-day 
pathway only identifi ed just over a third 
of new diagnoses. We found that GPs were 
failing to identify and correctly refer nearly 
a half of those who did satisfy the criteria. 
We conclude that there needs to be further 
work on either broadening the criteria for 
HIS Urgent referral or introducing a semi-
urgent pathway for symptoms and fi ndings 
with lower, but still positive, predictive 
value. A standardised referral form which 
prompts the inclusion of all required infor-
mation and fi ndings would also potentially 
improve the referral pathway.
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Developing a regional 
cancer service; lessons 

from the Waitemata Cancer 
Patient Experience Survey

Jonathan Koea, Sue French, Karen Hellesoe, Peter Sandiford

Waitemata District Health Board 
(WDHB) provides care for a pop-
ulation of 597,500, of whom one 

third are over 50 years of age in the north-
west of Auckland city. It is New Zealand’s 
largest single health provider catchment.1 
While surgery for a number of cancers (gas-
trointestinal, breast, skin, head and neck and 
urological) have been performed at WDHB 
there has not been a discrete cancer service, 
and patients requiring chemotherapy and 
radiation therapy were treated at nearby 
Auckland City Hospital. This often involves 
prolonged travel times and stress for pa-
tients and whanau, and is associated with in-
creased patient expenditure related to trans-
port costs and parking as well as increased 
time away from income earning activities. 
However, with the release of the national 
faster cancer treatment (FCT) targets in 20132 

and the initiative to establish local delivery 
of infusional chemotherapy in the Auckland 
region to help minimise patient travel and 
expense, a small working group was estab-
lished to develop service capability to ensure 
that WDHB was compliant with national FCT 
targets and to meet service needs for future 
on-site infusional chemotherapy. 

Early in this process it was appreciated that 
the development of any new cancer service 
presented a unique opportunity to consult 
directly with patients and to determine 
areas of patient satisfaction and dissatis-
faction with the current service delivery. As 
an initial enquiry into the needs of WDHB 
cancer patients it was elected to administer 
the National Health Service Patient Expe-
rience Survey3 to a large cohort of cancer 
patients undergoing or recently fi nished with 
treatment. This survey was chosen since it 

ABSTRACT
AIM: As part of a project developing cancer service capability, the National Health Service (NHS) Cancer 
patient experience survey was used to assess the currently available services at Waitemata District Health 
Board (WDHB). 

METHODS: Patients presenting with cancer to WDHB in the previous 12 months were mailed a copy of 
the survey, to the initial cohort in 2013 and to the second in 2015. Results were compared between survey 
periods and with the 2015 NHS Cancer Patient Experience Survey.

RESULTS: In 2013, 329 patients completed the survey while 319 responded in 2015. Over 90% of patients 
classed their experience as good or excellent in both survey periods and comparison showed significant 
overall improvement (p=0.001) in patient experience between 2013 and 2015. Overall, WDHB benchmarked 
with the NHS experience but the NHS performed better than WDHB in cancer nurse specialist contact for 
ongoing support and information related to eligibility for financial assistance. 

CONCLUSION: The results of these confirm that the NHS Cancer Patient Experience Survey provides 
meaningful data within New Zealand and that WDHB cancer patient experience has improved over the 
survey period. This data has assisted WDHB in prioritising patient information resources and treatment 
planning in developing services. 
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has been validated for use in cancer patients. 
Potential comparison of results obtained 
by ourselves with those in the National 
Health Service (NHS) was feasible and it has 
also been used successfully in a number 
of sites outside of the UK, notably Victoria, 
Australia.4 The survey was initially adminis-
tered in March 2013 when the working group 
was fi rst established and at the beginning of 
the introduction of oncology clinical nurse 
specialists (CNS) for each tumour stream. It 
was subsequently readministered in May 
2015. This investigation summarises the 
results of the survey and the impact CNS had 
on cancer patient experience. 

Methods 
Surviving patients from all tumour 

streams and resident in the WDHB 
catchment, who presented for the fi rst time 
with a diagnosis of cancer in the previous 
12 months, were sent a paper copy of the 
National Health Service Cancer Patient 
Experience Survey3 with a prepaid return 
envelope. Two postal reminders were sent at 
four and eight weeks and all patients were 
given 12 weeks to complete and return the 
survey. All responses were anonymous. The 
results were then collated and entered onto 
an electronic spreadsheet for analysis. The 
2013 NHS survey was used in 2013 and the 
2015 version in 2015. Both surveys were the 
same and administered in the same way.

Patients were identifi ed from WDHB 
records and these were correlated with 
National Cancer Registry data to ensure that 
only patients with a defi nitive diagnosis of 
cancer were included. Similarly, this tech-
nique was used to ensure that only patients 
presenting to WDHB for the fi rst time with a 
diagnosis of cancer (either localised or meta-
static) were included. Patients in the WDHB 
catchment who had cancers diagnosed and 
treated exclusively in the private system 
were not included and those patients with 
a cancer diagnosis who were managed with 
best supportive care only were not included. 

This project was registered with the WDHB 
Awhina Research and Knowledge Centre 
and approved by the Northern A Regional 
Ethics Committee (ref 13/NTA/127 number 
16776). Written approval was obtained 
from the Chief Executive Offi  cers of the 
three Auckland metropolitan district health 

boards (Counties, Auckland City and Wait-
emata). Following consultation, the survey 
was reviewed and approved by the Māori, 
Pacifi c and Asian Health Services at WDHB.

Survey data was analysed descriptively 
with medians and Wilson’s 95% confi dence 
intervals determined using Excel (Microsoft, 
California, US). Comparisons were made 
for individual questions between the NHS 
survey results for 20155 and the WDHB 
results for each of the two survey periods. A 
comparison was also made between the two 
WDHB survey periods. Given the number 
of individual comparisons being made, 
the false discovery was set at 5% using the 
Benjamini-Hochberg method.6 No attempt 
was made to adjust for differences in case 
mix between the surveys. In addition to the 
comparisons on individual questions, a sign 
test7 was performed to compare the overall 
performance of Waitemata with the NHS in 
each time period, and to determine whether 
there was a signifi cant change between 
the two surveys. This was done by simply 
counting the number of questions in which 
one survey performed better than the other 
(positive signs) and vice versa (negative 
signs), independently of the magnitude of 
this difference. 

Results
Survey administration

The survey was administered in 2013 and 
again in 2015. In 2013, surveys were sent to 
439 patients of who 329 (75%) responded. In 
2015, survey forms were sent to 520 patients 
of whom 319 (61%) patients responded. 
Ethnicity of the respondents was recorded 
in both surveys with the majority being New 
Zealand European (74.4% 2013, 78% 2015), 
Māori (3.9% 2013, 2.7% 2015), Pacifi c (6.2% 
2013, 3.3% 2015), Chinese (3.6% 2013, 2.7% 
2015), Indian (1.1% 2013, 1.7% 2015).

Demographics
Demographically, 60% of respondents 

were female in 2013 and 55% in 2015. The 
median age of responders was 66 years 
(range 30–87 years) in 2013 and 69 years 
(range 23–79 years) in 2015. Eighty-seven 
percent of patients were treated in a public 
hospital in both 2013 and 2015, and 70% 
and 60% respectively did not have any long-
standing disability.

ARTICLE



40 NZMJ 8 March 2019, Vol 132 No 1491
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Reported outcomes by question
The survey outcomes are summarised 

in Figures 1–4 and Table 1, comparing 
WDHB outcomes across the two surveys 
with those of the NHS. In comparison to the 
NHS 2015 survey, WDHB had signifi cantly 
more positive responses in fi ve questions 
in 2013/14 and four questions in 2014/15. 
There were more positive responses in the 
NHS survey in eight and four questions 
respectively.

Summary comparison of surveys
In 2014/15, of the 34 comparable ques-

tions, there was a higher proportion of 
positive responses in the WDHB survey 
than the NHS in 19 questions and a lower 
proportion in 15. This difference was 
not statistically signifi cant. In 2013/14, 
19 questions had a higher proportion of 
positive responses in the NHS survey and 
15 in the WDHB survey, again not a signif-
icant difference. However, comparing 

Figure 1: Domains where the performance of the National Health Service was signifi cantly worse than 
Waitemata District Health Board in 2013 and 2015 (proportion of positive responses with 95% confi -
dence intervals).
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results from 2013/14 survey with those 
from 2014/15 there were 47 questions 
where the proportion of positive responses 
increased in second period versus 21 where 
the proportion declined. The sign test for 
this difference was statistically signifi cant 
(p=0.001) suggesting that the quality of 
cancer care in Waitemata improved over 
time, despite the fact that few of these 
differences in positive response rate were 
statistically signifi cant at the level of indi-
vidual questions.

Discussion
The NHS Cancer Patient Experience 

survey was utilised to assess the status of the 
services available to WDHB cancer patients 
and to help defi ne and prioritise service 
improvements. The NHS Cancer Patient 
Survey was utilised because it has been 
validated in patients with a wide range of 
cancers and widely used in the UK3 as well 
as in other health constituencies.4 Unfortu-
nately no similar measuring tool designed 
specifi cally for New Zealand exists, although 
this is planned.8 Use of this survey also 
permitted limited comparison and bench-
marking of WDHB services against the 
National Health Service. The survey was 

deliberately global in scope and there was 
no intention of analysing the performance 
of separate tumour streams although that 
work will be undertaken in future surveys. 

Overall, all the measures of patient expe-
rience at WDHB improved between the 
2013 and 2015 survey. The only signifi cant 
decline between the two surveys was in 
the proportion of patients invited to partic-
ipate in cancer research which decreased 
from 35.9% to 21.4% (p<0.001: Figure 4). 
Increasing patient access to clinical trials is 
a future regional priority for Auckland. A 
regional tissue bank has been established as 
having Phase 1 clinical trials unit at Auckland 
City Hospital and it is hoped that these, and 
other initiatives, will increase the enrolment 
of patients in clinical research protocols.

Measures showed that service provision 
metrics (eg, satisfactory wait for outpatient 
assessment, surgery date not cancelled) 
were at high levels and communication 
of investigation results, diagnosis and the 
results of surgery were well performed. 
However, there was a lack of written 
material pertaining to both diagnostic 
investigations and surgical procedures. 
Similarly, few patients received a written 
summary of treatment or treatment plan 

Figure 2: Domains where the performance of the National Health Service in 2015 was signifi cantly 
better than Waitemata District Health Board in 2013 and 2015 (proportion of positive responses with 
95% confi dence intervals). CNS: Cancer nurse specialist.
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Table 1: Domains where there was no signifi cant difference between the National Health Service and Waitemata 
District Health Board (proportion of positive responses with 95% confi dence intervals). CNS: Cancer nurse specialist.

Question NHS 2015 WDHB 2013 WDHB 2015

% 95% C.I. % 95% C.I. % 95% C.I.

I saw my GP no more than two times about a health 
problem related to my cancer

81.9 (81.6–82.2) 79.5 (74.4–83.8) 80.0 (75.1–84.2)

I completely understood the explanation of what was 
wrong with me

73.1 (72.7–73.4) 74.1 (68.8–78.9) 71.4 (66.1–76.2)

I was given written information about the type of 
cancer and it was easy to understand

71.6 (71.3–72.0) 71.2 (65.4–76.3) 72.2 (66.7–77.1)

The possible side e� ects of treatment were explained 
to me in a way that I could definitely understand

72.7 (72.4–73.1) 70.5 (64.7–75.6) 76.4 (71.0–81.0)

From my CNS I have always or mostly had answers 
that I could understand to my important questions

88.5 (88.2–88.8) 87.2 (81.6–91.2) 91.4 (86.9–94.5)

Hospital sta�  gave me information about how to get 
financial help or benefits that I might be entitled to

54.7 (54.2–55.2) 50.6 (43.1–58.1) 60.6 (53.1–67.6)

A� er the operation a sta�  member explained how it 
had gone in a way that I could completely understand

77.6 (77.2–78.0) 72.9 (66.5–78.5) 75.3 (68.7–80.9)

I had confidence in all the doctors treating me 84.1 (83.7–84.4) 85.4 (80.1–89.5) 89.4 (84.1–93.0)

Doctors did not talk in front of me as if I weren’t there 81.3 (81.0–81.7) 78.5 (72.6–83.5) 75.5 (68.9–81.1)

My family and those close to me definitely had enough 
opportunity to speak to a doctor

72.1 (71.6–72.5) 66.0 (58.9–72.4) 68.8 (61.2–75.4)

I had confidence and trust in all the ward nurses 
treating me

72.4 (72.0–72.8) 69.5 (63.2–75.2) 74.9 (68.2–80.5)

There were always or nearly always enough nurses on 
duty to care for me in hospital

66.1 (65.7–66.6) 68.2 (61.8–74.0) 66.8 (59.8–73.2)

I was always given enough privacy when discussing 
my condition or treatment

84.8 (84.4–85.1) 82.2 (76.6–86.7) 85.6 (79.8–89.9)

The hospital sta�  always did everything they could to 
help control my pain

83.9 (83.5–84.2) 86.1 (80.5–90.3) 84.6 (78.4–89.3)

Hospital sta�  told me who to contact if I was worried 
about my condition a� er I le�  hospital

93.7 (93.4–93.9) 95.3 (91.6–97.4) 93.4 (88.8–96.2)

As far as I know my GP was given enough information 
about my condition and the treatment I had at the 
hospital

95.4 (95.2–95.5) 93.1 (89.2–95.6) 96.4 (93.5–98.0)

The di� erent people treating and caring for me defi-
nitely/always work well together to give me the best 
possible care

60.7 (60.3–61.0) 64.3 (58.5–69.8) 65.8 (60.2–70.9)

I have been given a care plan 33.0 (32.6-33.4) 33.8 (28.0–40.0) 34.5 (28.7–40.8)
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and development of a written or digital 
resource that could be used by patients to 
review issues pertaining to specifi c investi-
gational procedures as well as summarising 
treatment plans and steps, is being 
considered. This fi nding was previously 
highlighted in the only national survey of 
New Zealand cancer patients9 and also by 
our own surgical department in relation to 
the specifi c needs of patients with upper 
gastrointestinal cancers.10 As yet, New 
Zealand has no national information policy 
for cancer patients and the provision of 
information resources is undertaken by 
individual district health boards and is 
largely paper based.

In comparison to the NHS, WDHB under-
performed in specifi cs around cancer nurse 
specialist (CNS) contact for ongoing support 
and imparting of information related to 
eligibility for fi nancial assistance from a 
high user pharmaceutical card (Figure 2). 
This emphasises the importance of prac-
tical issues for patients with cancer and 
how these are often overlooked by hospital 
staff with either a clinical or a service 

focus. Since the 2015 survey, cancer-spe-
cifi c social workers and psychologists have 
been appointed to WDHB to work in this 
area. Similarly, a number of WDHB patients 
indicated that transport issues and living 
situation were not taken into account when 
clinical staff planned treatment. Since travel 
by road in Auckland is often time-con-
suming and expensive, these factors should 
be central to any decisions made around 
treatment location and timing.

When compared to the NHS, WDHB 
recorded improved performance in areas 
related to patient communication and 
care (Figure 1). The two WDHB survey 
periods bridged the introduction of tumour 
stream-specifi c CNS at WDHB. The WDHB 
surveys indicate that, at times, patients were 
not always made aware of their specifi c CNS 
or their contact details. CNS have now been 
working at WDHB for over four years and 
are now an indispensable part of patient 
treatment pathways. A further survey of 
WDHB patients is being undertaken in 
2018 to assess whether there has been 
improvement in this measure. 

Figure 3: Domains where the performance of the National Health Service was signifi cantly better than 
Waitemata District Health Board in 2013 but not in 2015 (proportion of positive responses with 95% 
confi dence intervals).
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Overall the response rate for both WDHB 
surveys was good. However, the surveys can 
be criticised for not specifi cally addressing 
the experience and health needs of Māori 
and Pacifi c people. The nominated ethnic 
response rates from these groups were 
signifi cantly lower than the expected popu-
lations in the WDHB catchment area. This is 
concerning since Māori have a higher inci-
dence of a number of cancers (eg, lung and 
upper gastrointestinal) and notably poorer 
outcomes than non-Māori. Recent research 
has shown that Māori patients value 
Māori-specifi c clinical support and assis-
tance with fi nancial and transport issues 
is more likely to be required.11 WDHB has 
recently employed a dedicated with Māori 
CNS and aim to strengthen relationships 
with primary health care providers to assist 
Māori cancer patients.

An important limitation of this analysis 
is that it has not made any adjustment for 
differences in the case mix between the 
two survey periods, or between the WDHB 
and NHS surveys. Patient demographics 
including age, gender and ethnicity were 
similar in both the 2013 and 2015 surveys. 
However, the survey responses were anony-
mised and it was therefore not possible to 

quantify the proportion of responses by 
tumour stream or clinical stage. Future 
surveys will look to obtain this data.

Finally, over 90% of WDHB patients indi-
cated that their experience was good or 
excellent and is comparable to the reported 
experience from the UK. The survey 
responses have assisted WDHB in priori-
tising the following initiatives:

• Development of more comprehensive 
disease-specifi c patient information 
resources and a formal written care 
plan for each patient to facilitate 
understanding of diagnosis and 
treatment.

•  Development of treatment site-spe-
cifi c information particularly for 
those patients requiring treatment 
at multiple sites within the Auckland 
metropolitan area.

• Increasing patient access to clinical 
trials and research protocols.

• Ensuring there is adequate resource 
available (CNS, psychology and social 
work full-time equivalents) to guide 
and assist patients through their 
treatment journey. 

Figure 4: Domains where the performance of Waitemata District Health Board was signifi cantly better 
than the National Health Service in 2013 but not 2015.
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New Zealand Society of 
Gastroenterology Guidelines 

on Therapeutic Drug 
Monitoring in In� ammatory 

Bowel Disease
Afrasyab Khan, Arvenia B Berahmana, Andrew S Day, Murray L Barclay, 

Michael Schultz

The incidence of infl ammatory bowel 
disease (IBD) in New Zealand has risen 
substantially in the last fi ve decades.1–6 

IBD comprises Crohn’s disease (CD) and 
ulcerative colitis (UC) with a small group of 
patients remaining unclassifi ed (IBDU). The 
aetiology of IBD is unknown, however it is 
recognised that environmental factors play a 
role resulting in an abnormal host immune 
response to luminal antigens in a genetically 
susceptible host leading to sustained gastro-
intestinal and systemic infl ammation with 
resultant bowel wall damage and increased 
risk of colorectal cancer.7,8 Locally effective 

anti-infl ammatory and systemic immu-
nomodulating medications are typically 
used in the treatment of IBD. These include 
amino-salicylate preparations (5-ASA), cor-
ticosteroids, thiopurines, methotrexate and 
monoclonal antibodies. 

For many years the thiopurines, azathi-
oprine (AZA) and 6-mercaptopurine (6MP) 
have been the mainstay of IBD treatment 
in those with moderate to severe disease, 
to maintain remission and minimise corti-
costeroid use. However, many patients are 
either intolerant or fail to respond to these 
drugs.

ABSTRACT
The incidence of inflammatory bowel disease (IBD) in New Zealand has increased over the last several 
decades. The management of IBD has been transformed since the introduction of monoclonal antibody 
drugs. Other medications used in the treatment of IBD include amino-salicylates, steroids, thiopurines and 
methotrexate. Therapeutic drug monitoring (TDM) involves the measurement of serum drug levels or active 
metabolites and anti-drug antibodies. TDM is essential for a personalised approach to the management 
of patients with IBD and is used to optimise drug e� icacy and reduce the risk of toxicity. In IBD, TDM can 
be used for checking adherence, evaluating drug toxicity, identifying hypermethylators, assessing loss 
of response and in decisions regarding treatment escalation or de-escalation. Management decisions 
in patients on a thiopurine are facilitated by checking TPMT enzyme activity and thiopurine metabolite 
levels. Measurement of drug trough levels and anti-drug antibodies can result in individualised treatment 
decisions in patients on biologics. In addition to using TDM in patients who fail therapy, proactive TDM can 
potentially facilitate early treatment decisions, albeit more work is needed in this area. The clinical benefits 
of reactive TDM are well documented and this has been shown to be cost e� ective. Studies have shown that 
combination therapy in patients on a biologic leads to better clinical outcomes. E� ective use of drugs in 
the treatment of IBD is even more imperative in the New Zealand setting due to relatively fewer options of 
funded tr eatment, and the limitations on the use of available drugs. This document represents the current 
guidelines of the New Zealand Society of Gastroenterology on TDM in IBD. 
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The management of IBD has been trans-
formed since the introduction of monoclonal 
antibodies or so-called biologic drugs. The 
two agents publicly funded in New Zealand 
are infl iximab (Remicade®, Janssen, 
Auckland, New Zealand) and adalimumab 
(Humira®, AbbVie, Wellington, New 
Zealand). Both are anti-tumour necrosis 
factor inhibitors (anti-TNF). However, a 
number of monoclonal antibodies against 
other components of the infl ammatory 
cascade are either in development or 
available for use elsewhere in the world.9

Therapeutic drug monitoring (TDM) 
involves the measurement of levels of drugs 
or their active metabolites in blood and can 
also include detection of anti-drug anti-
bodies. TDM is fully funded in New Zealand 
and can guide clinicians to optimise the 
drug dosage regimen to increase effi  cacy 
and reduce risk of drug toxicity. TDM can 
also explain treatment failure at times and 
result in appropriate switching of drug 
class. Measurement of drug levels in New 
Zealand is routinely available for AZA, 6MP 
and anti-TNF drugs. Antibodies to anti-TNF 
drugs (anti-drug antibodies: ADA) can also 
be measured. TDM can be undertaken at 
regular intervals or in specifi c clinical situ-
ations, such as when the drug appears to be 
failing, as it is based on the understanding 
that there is a relationship between disease 
outcomes and adequate drug exposure. 

Due to the limited number of biologics 
available in New Zealand, optimum and 
effective use of available drugs is of 
the utmost importance. The executive 
committee of the New Zealand Society of 
Gastroenterology (NZSG) identifi ed the need 
for such a guideline to support clinicians in 
their management decisions by examining 
published literature regarding TDM.10–15 The 
guideline took the Australian statement as 
the framework and adapted this to the New 
Zealand setting. Literature search focused 
on studies published regarding treatment 
options in IBD (specifi cally infl iximab and 
adalimumab among the biologics as these 
are available in New Zealand) and the effect 
of TDM on clinical outcomes. Confl icts of 
interest—if any—were disclosed by the 
authors, and disagreements regarding 
specifi c guidelines were resolved in light 
of published literature pertaining to that 
specifi c guideline. Clarifi cation has been 
given in specifi c sections where there is a 

paucity of data. The authors were invited 
based on their expertise and include adult 
and paediatric gastroenterologists and a 
clinical pharmacologist; all with clinical and 
research interests in infl ammatory bowel 
disease. Feedback was sought from the NZSG 
executive committee members and inte-
grated. All authors as well as NZSG executive 
committee members were in agreement 
regarding these recommendations. These 
local guidelines have been developed to help 
the effective use of available drugs keeping 
in view the availability and funding setting 
in New Zealand. 

Treatment with 
thiopurines

Thiopurines are thought to specifi cally 
target Rac1 activation, which is key for 
activating CD4-positive T-lymphocytes. 
The prodrug AZA is metabolised to 6-MP, 
another prodrug, which is then metabolized 
by three different pathways as shown in 
the abridged Figure 1. The main products 
of each of these three pathways are 
6-thioguanine nucleotide (6TGN), 6-methyl-
mercaptopurine (6MMP) and thiouric acid. 
Thiouric acid is excreted in the urine. 6TGN 
are the main active metabolites that are 
thought to be responsible for therapeutic 
response. Because 6TGN takes time to accu-
mulate in cells, this contributes towards 
the slow therapeutic onset of thiopurines 
(10–12 weeks or even longer). However, 
adequate treatment with thiopurines has 
been shown to induce remission in 49% 
of CD and 42% of UC patients with a low 
rate of loss of response.16 In addition to 
the commonly used AZA/6MP, thioguanine 
(TG) is a non-conventional thiopurine that 
evades several intermediates in the thio-
purine enzymatic pathway and is converted 
directly to 6TGN nucleotide.17

Thiopurine side effects can be dose-de-
pendent or dose-independent (idiosyncratic) 
(Table 1). Up to 50% of individuals treated 
with thiopurines are reported to have 
side effects, but this is variable depending 
on the study. Cessation of thiopurines in 
25.6% of patients due to adverse effects was 
reported in a New Zealand study.18 There are 
concerns regarding nodular regenerative 
hyperplasia (NRH) in patients on TG and 
the reported rates are 0 to 62%; however, 
the higher rates reported in earlier studies 
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may be due to high (>40mg/day) dosing and 
signifi cant previous patient exposure to 
other thiopurines. Recent research shows 
that NRH is rare with thiopurine treatment, 
including TG, and that the clinical course is 
often benign and pathology is reversible.19

Testing for thiopurine methyltransferase 
(TPMT) enzyme activity is recommended 
in all patients commencing a thiopurine. 
One in every 200–300 patients have TPMT 
defi ciency and these patients universally 
have severe leucopenia with standard 
dosing. TMPT testing and adjustment of 
medication dosage markedly reduces this 
risk. Knowledge of TPMT activity testing is 
also useful to establish the correct dosage in 
patients with intermediate or low enzyme 
activity.27,28 Good practise would be to 

establish TPMT enzyme activity before 
initiating thiopurines, however starting 
at a low dose (eg, 50mg once a day of AZA 
or 25mg once a day of 6MP) is safe while 
monitoring for myelosuppression on a 
weekly basis until TPMT activity results are 
available. It is noteworthy that blood trans-
fusion within three months prior to TPMT 
testing can affect TPMT activity testing.29 In 
these patients, careful dose escalation with 
weekly monitoring for myelosuppression 
and repeat TPMT enzyme testing three 
months after the last transfusion is recom-
mended. TPMT genotype testing can be done 
in patients with a recent blood transfusion 
to check their TPMT status.29 However, the 
genotype test detects a limited number of 
mutations affecting enzyme activity and is 
not a substitute for close monitoring.30 

Figure 1: Altered metabolic pathway after co-administration of allopurinol with preferential metabo-
lism to TGNs.

Allopurinol inhibits XO and TPMT. Thiopurinemethyltransferase : TPMT. Xanthine oxidase : XO. 6MMP: 6-methyl 
mercaptopurine. HPRT: Hypoxanthine phosphoribosyl transferase. IMPDH: Inosine monophosphate dehydrogenase. 
GMPS: guanosine monophosphate synthetase. TGN: thioguanine nucleotides.

Table 1: Side effects of thiopurines.18,20–26

Side-e� ects of thiopurines Approximate incidence 

Gastrointestinal symptoms
Headache
Fatigue or myalgias
Allergic reactions 
Myelotoxicity

5–24%
1%
7.1%
3–6.5%
1.8–3.7%

Infections 1.1%

Hepatitis
Pancreatitis

3.4–8.8%
1.8–6.2%

Nodular regenerative hyperplasia 1.28–1.5% at 10 years

Lymphoproliferative disorder Standardised incidence ratio of 5.7*

Non-melanoma skin cancer Standardised incidence ratio of 7.0†

*The absolute risk varies between 1 in 5,000 for patients between 20–30 years old and 1 in 500 for those more than 70 
years old. 
†Risk increases with age, duration and ongoing use of thiopurines.
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Adequate thiopurine dosing
In the 90% of patients with normal TPMT 

activity, target doses will usually be in the 
order of 2–3mg/kg for AZA and 1–1.5mg/kg 
for 6MP, with dose adjustment based on thio-
purine metabolite concentrations as below. 
Some clinicians prefer to start patients on 
a lower dose and increase over time in the 
hope of reducing the risk of toxicity and 
intolerance but evidence for this is poor.31 
Treatment initiation with 33–50% of the 
target dose is recommended in patients with 
intermediate TPMT enzyme activity and 
at 10% of the target dose in patients with 
low or absent enzyme activity (Table 2).31 
After commencing thiopurines, full blood 
count and liver enzymes should be checked 
weekly for one month, then monthly for two 
months and then every three months with 
ongoing monitoring for adverse effects.

Using thioguanine
Extensive Dutch experience has enabled 

the following guidelines for use of TG.32 The 
dose in IBD is 0.3mg/kg/day, not exceeding 
25mg/day in adults, adjusted according 
to thiopurine metabolite concentrations. 
During the fi rst year, regular blood count 
and liver function tests are mandatory and 
6-TGN levels of 800–1200 pmol/8x108 RBC 
should be targeted, as compared to the usual 

target range of 235–450 pmol/8x108 RBC 
with AZA or 6MP. TG should be discontinued 
if liver enzymes, especially alkaline phos-
phatase, increase two-fold, if the leukocyte 
count decreases below 1x109/L or platelet 
count falls signifi cantly. In the past, routine 
liver biopsies were recommended (due to 
fear of nodular regenerative hyperplasia). 
However, liver biopsies are now performed 
only in cases of suspected liver involvement 
(increased liver enzymes, decreased platelet 
count) and/or signs of (non-cirrhotic) portal 
hypertension (NCPH). As observed in the 
largest case series (N=111), nodular regen-
erative hyperplasia was not increased in TG 
users (6%) and was not associated with clini-
cally relevant liver pathology.33

Although one early study showed a high 
rate of nodular regenerative hyperplasia 
(NRH) and hepatic fi brosis with thioguanine 
therapy in IBD, subsequent extensive Dutch 
experience with TG at lower doses of around 
0.3mg/kg/day has shown a low incidence of 
this adverse effect and no clinically signif-
icant morbidity.33,34 The prevalence of NCPH 
due to TG and conventional thiopurines is 
very low in the Netherlands (with over 4,000 
IBD patients on TG in 2017).19 However, 
treatment with TG should be discontinued in 
cases of histological proven hepatotoxicity.

Table 2: Dosage of thiopurine depending on TPMT enzyme activity.106,107

TPMT enzyme 
activity

AZA dose 6MP dose TG dose

Normal Start with normal dose
(2–3mg/kg/day). 

Start with normal dose
(1–1.5mg/kg/day). 

Start at 0.3mg/kg/day - not 
exceeding 25 mg/day in adults.

Intermediate Start with 33–50% of 
target dose
(eg, 1–1.5mg/kg/day).

Start with 33 - 50% of 
target dose
(eg, 0.5–0.75mg/kg/
day).

Start with 33–50% of target 
dose.
Consider thrice a week dosing.

Low or absent Start with 10% of 
target dose. 
Alternate days or 
thrice a week dosing is 
recommended.

Start with 10% of target 
dose. Alternate days or 
thrice a week dosing is 
recommended.

Start with 10% of target dose. 
Alternate days or thrice a week 
dosing is recommended.

Escalate the dose of AZA and 6MP as required allowing time to reach steady state before dose change (two weeks in 
normal and intermediate TPMT activity; and four weeks in low TPMT activity). Conversion factor of 0.5 can be used 
for converting AZA dosage to 6MP. TPMT: thiopurine methyltransferase. AZA: Azathioprine. 6MP: 6-mercaptopurine. 
TG: thioguanine.
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Monitoring of thiopurine 
metabolites

Ongoing disease activity while on a thio-
purine can be due to primary non-response, 
loss of response, medication non-adherence, 
underdosing or altered metabolism with 
preferential production of the hepatotoxic 
6MMP at the expense of low concentrations 
of the therapeutic 6TGN (Table 3). Under-
dosing and medication non-adherence are 
important causes of ongoing active disease in 
patients on thiopurines.35 Active disease can 
be present in symptomatic as well as asymp-
tomatic patients and should be confi rmed 
with endoscopy, radiology or biochemical 
indices or a combination of these. 

The correlation between weight-based 
dosing and 6TGN levels is not strong.40 In 
addition there is ethnic variability in 6TGN 
levels likely due to differences in thiopurine 
metabolism, which is an area of ongoing 
research.41,42 Hence routine monitoring of 
thiopurine metabolites is now often recom-
mended in all IBD patients whether they 
have active disease or are in remission, with 
the latter to help reduce the risk of disease 
fl are.43 Monitoring of thiopurine metabolites 
is also helpful in identifying underdosage, 
non-adherence and those with unconven-
tional thiopurine metabolism.43,44 However 
there are no randomised controlled studies 
supporting routine thiopurine TDM in IBD. 
In patients with active IBD or those with 
adverse effects suspected to be secondary 
to thiopurine toxicity, metabolite testing 

helps guide subsequent treatment deci-
sions (Figure 2). Frequency of response to 
thiopurines has been shown to be around 
78% in patients with 6TGN levels higher 
than 235 pmol/8x108 RBCs and can result in 
steroid-free remission in approximately 65% 
of patients on thiopurines compared with 
41% response in those with concentrations 
<235 pmol/8x108 RBCs.44

Low TGN levels indicate medication 
non-adherence, underdosing or thiopurine 
hypermethylation (Table 3). In contrast, TGN 
levels greater than 450 pmol/8x108 RBCs are 
associated with a higher risk of leukopenia 
and myelotoxicity.40 6MMP is a potentially 
toxic metabolite and is associated with hepa-
totoxicity, especially at levels of greater than 
5,700 pmol/8×108 RBC.45 High 6MMP has also 
been associated with myelotoxicity.46

Patients who are intolerant to AZA can 
often be successfully switched to 6-MP or 
thioguanine.47–49 Patients can tolerate and 
respond to TG even if they have previously 
experienced pancreatitis secondary to AZA 
or 6-MP.50

Thiopurine hypermethylators or 
‘shunters’

About 18% of patients with normal TPMT 
activity can have altered drug metabolism 
with thiopurine hypermethylation. These 
patients (also known as ‘shunters’) metab-
olise AZA or 6-MP preferentially to the toxic 
metabolite 6MMP instead of 6TGN (Figure 
1). Hence the level of 6TGN is low and that of 

Table 3: Interpretation of thiopurine metabolite levels and recommendations for management.36–39

Thiopurine metabolite levels Interpretation Management

Indiscernible or negligible 6TGN 
& 6MMP

Medication non-adherence Check adherence and educate.

Low 6TGN
Low 6MMP

Underdosing or medication 
non-adherence

Increase dose and monitor a� er 
checking adherence.

Low 6TGN
High 6MMP
(6TGN:6MMP>20)

Thiopurine hypermethylator 
or “shunter”

Add allopurinol and reduce thio-
purine dose to 25–33%.

Normal 6TGN*
6MMP<5700 pmol/8×108 RBC.

Adequate dosing Continue current treatment if qui-
escent disease or escalate therapy 
if active IBD.

High 6TGN
High 6MMP

Increased risk of adverse 
events

Decrease dose. Add another drug 
if active disease. 

*Normal range for 6TGN is 235 to 450 pmol/8x108 RBCs. 6TGN: 6-thioguanine. 6MMP: 6-methyl mercaptopurine. RBC: 
red blood cells. IBD: inflammatory bowel disease. 
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Figure 2: Algorithm for initiation and monitoring of treatment with thiopurines in 
patients with infl ammatory bowel disease (IBD). 

TPMT: thiopurine methyltransferase. 6MMP: 6-methyl mercaptopurine. 6TGN: 6-thioguanine. TG: thioguanine.

6MMP in these patients is high. These pref-
erential 6MMP producing patients typically 
have a ratio of 6MMP to 6TGN of >20.51 This 
ratio can be corrected by the addition of allo-
purinol 50–100mg daily and reduction of the 
thiopurine dose to 25–33% of baseline.52,53 
For example, a 75kg patient may receive 
100mg allopurinol and 50–100mg AZA. 
After commencement of allopurinol, it is 
recommended that thiopurine metabolites 
should be rechecked in approximately four 
weeks and the dose of AZA or 6-MP should 
be adjusted accordingly. At least fortnightly 
monitoring of full blood count is recom-
mended in this interim period. There is some 
evidence to suggest that the mechanism for 
allopurinol correcting the 6TGN/6MMP ratio 
is via indirect inhibition of TPMT.54 

Treatment with 
biologics

Biologic or monoclonal antibody drugs are 
protein-based treatment modalities, usually 
IgG molecules, that bind to their antigen 
with high specifi city. Anti-TNFα antibodies 
have been used in the treatment of IBD 
since the late 1990s and were introduced in 
New Zealand in the early 2000s. TNF-α is a 
cytokine that plays a key role in mediating 
infl ammation in a number of autoimmune 
diseases. It is produced as a transmem-
brane molecule and after proteolytic 
cleavage of this molecule, the soluble TNF-α 
is released. Anti-TNFα antibodies prevent 
the interaction of TNFα with its receptor 
and thus inhibit its effector functions in 
infl ammation. Infl iximab is a chimeric 
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antibody while adalimumab is a fully 
humanised IgG1 kappa antibody. Infl iximab 
and adalimumab act against transmem-
brane, soluble and receptor-bound TNF-α. 
Anti-TNF antibodies bind to TNF and form 
complexes. The rate and mode of clearance 
of these complexes is not entirely clear. 
At least some clearance is achieved by 
uptake via antigen presenting cells and 
this is likely to play a major role in immu-
nogenicity and the formation of anti-drug 
antibodies(ADA).55 Approximately 10–30% 
of patients treated with anti-TNF agents for 
IBD have primary non-response (14 and 12 
weeks after induction with infl iximab and 
adalimumab respectively) while secondary 
non-response occurs in approximately 
23–46% patients by 12 months.56–58

Anti-drug antibodies
ADAs can be directed against the antigen 

binding or Fab portion of the monoclonal 
antibody or against the Fc portion. Those 
directed against the Fab portion are likely 
to be neutralising antibodies as they will 
inhibit binding of the monoclonal antibody 
with its target and at the same time increase 
its clearance via the immune system. Anti-
bodies directed against other portions of 
the monoclonal antibodies are generally 
not neutralising as the drug can still bind 
to TNF-α but the ADAs can cause increased 
immune-mediated drug clearance. 

The results of different quantitative assays 
of ADAs are often not comparable and if 
repeated testing is required this should be 
undertaken using the same assay. In addition, 
the units of measurement used in assays are 
not uniform. Available reports indicate a 
possible different management approach to 
patients with low level and transient ADAs 
compared to those with high and sustained 
ADAs.59,60 In one cohort study, it was reported 
that among patients developing ADAs to 
infl iximab, 72% had sustained ADAs while 
28% had transient ADAs. Dose escalation of 
infl iximab resulted in a response in approx-
imately 70% patients with transient ADAs 
compared with just 16% with sustained ADAs 
(p=0.0028).60 If detected on testing, consider 
repeating antibody titres eight weeks later, 
as these (especially against infl iximab) can 
be transient and disappear on repeat testing. 

However, the results of this single study need 
to be validated and further data is needed 
before repeat antibody testing is routinely 
recommended. Transient antibodies are not 
associated with loss of response to anti-TNFα 
agents or lack of response to dose escalation. 
Depending on the assay used (and hence the 
different units of measurement), infl iximab 
ADA levels greater than 9.0U/ml and 9.1ug/ml 
have been found to be closely related (90% 
specifi c) with an unsuccessful result from 
dose escalation.60,61 In New Zealand, the ADA 
assay has recently been changed from an 
ELISA to a homogeneous mobility shift assay 
(HMSA), which is not drug concentration-de-
pendent and the result will likely be reported 
as absent, low or high antibody titre.62

Drug levels of biologics and 
recommendations for management

While there are no prospective 
randomised controlled trials showing 
benefi t of TDM-based biologic dosing 
compared with clinically-based dose opti-
misation, TDM of biologics can be very 
helpful in guiding treatment especially in 
patients with secondary loss of response. 
There is a wide range of measured concen-
trations of these drugs and clearance is 
related to the severity of disease, disease 
phenotype, patient’s body mass index 
and gender as well as differences in phar-
macokinetics and drug clearance due 
to multiple mechanisms, which could 
be immune mediated or non-immune 
mediated.63 These drugs are unique in that 
the severity of disease is strongly associated 
with drug clearance, hence larger doses 
are required in severe disease.64 Patients 
with active disease on anti-TNFs can have 
mechanistic failure (blocking TNF is not 
working) or pharmacokinetic failure due 
to increased drug clearance, which can be 
immune or non-immune mediated. Conse-
quently, patients can be divided into three 
groups (Table 4). Patients with mecha-
nistic failure are not likely to benefi t from 
other treatment options which have the 
same mechanism of action or are within the 
same class. This drug failure is likely due 
to the disease being driven by pro-infl am-
matory mediators that are not targeted by 
that specifi c drug.
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There is ongoing debate regarding 
proactive versus reactive TDM in patients 
in clinical remission. Retrospective studies 
have shown that proactive TDM in patients 
on anti-TNF agents in clinical remission 
result in lower hospitalisations, operative 
interventions, lower rates of immunogenicity 
and lower rates of drug discontinuation.69,70–72 
The TAILORIX study compared proactive 
TDM and clinical dose escalation in patients 
receiving infl iximab for Crohn’s disease 
and found no difference in outcomes at 
one year.69 However, a large proportion 
of patients in the clinical arm had dose 
escalation, which could have had an effect 
on the study results. The TAXIT study did 
not fi nd a signifi cant difference in clinical 
remission measured at a single point in time 
(at one year) between clinically-based dose 
changes compared to proactive TDM-based 
dose changes.70 However the dosage of 
both groups in the TAXIT study was opti-
mised to a target trough level based on TDM 
before randomisation, which could affect 
the primary outcome. And notably a signifi -
cantly higher proportion of Crohn’s disease 
patients attained remission after initial dose 
optimisation via TDM to a target trough 
level. In addition, the risk of disease fl ares in 
the proactive TDM group was less than those 
in the clinically-based dosing group. While 
the primary outcome of disease remission 
measured at a single point in time was not 
met in this trial, signifi cant information was 
gained regarding the benefi ts of proactive 
TDM.71 Proactive TDM in patients with IBD in 
remission can result in no change in dosage, 
dose escalation or dose de-escalation. Dose 
de-escalation will result in cost-savings, and 
patients needing dose de-escalation is not 
a negligible proportion as the TAXIT study 
showed that 26% of patients had dose de-es-
calation. Although currently the evidence 
is limited and further prospective studies 

are needed, proactive TDM and individu-
alised management of patients is logical, 
especially in the funding environment in 
New Zealand, and can help clinicians use the 
available drugs effectively. It has to be noted 
that the benefi ts of proactive TDM mainly 
come from retrospective studies and the two 
prospective studies regarding this had some 
limitations as discussed above. In patients 
with disease remission on an anti-TNF agent, 
periodic TDM is recommended, especially if 
it is likely to change management (Figure 3). 
TDM is also recommended in patients after 
induction as well as before drug cessation or 
a drug holiday.65,72 Currently dose escalation 
in certain situations for both CD and UC is 
funded and these guidelines should be imple-
mented in that context. In cases of presumed 
disease remission and TDM indicating the 
need for dose escalation, a careful reas-
sessment should be done to ensure disease 
remission. Undetectable or low trough levels 
are associated with low risk of relapse after 
cessation of therapy in selected patients.72 
A steady state trough level of 3–8ug/ml and 
5–12ug/ml is recommended for infl iximab 
and adalimumab respectively. However, 
it is also recognised that patients with a 
severe disease phenotype, such as perianal 
or fi stulising disease, may require higher 
concentrations. Reduction in anti-TNFα 
dose is recommended in patients in clinical 
remission who have supra-therapeutic 
trough levels, without any deterioration 
in outcomes but resulting in signifi cantly 
increased cost-effectiveness.10,73,74 

In patients with active IBD (supported by 
endoscopy, radiology or biochemical indices) 
and suspected nonimmune-mediated 
pharmacokinetic failure (subtherapeutic 
anti-TNF drug level and negative ADA), 
the initial recommended step is to review 
medication adherence and then escalate 
the dose with consideration of adding an 

Table 4: Interpretation of drug trough levels and anti-drug antibodies in patients with active IBD on 
anti-TNF agents. 

Drug trough levels Anti-drug antibodies

Mechanistic failure Acceptable Variable

Immune-mediated pharmacokinetic failure Low High

Nonimmune-mediated pharmacokinetic failure Low or absent 
(check drug adherence)

Undetectable
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immunomodulator (IMM)—if not already 
utilised.61,75 Repeat TDM within 4–8 weeks is 
recommended. Failing this, a switch within 
the same class (anti-TNF) or to a different 
class may be required. It is important to 
confi rm active disease in symptomatic 
patients with relevant investigations as a 
signifi cant proportion of IBD patients have 
symptoms due to irritable bowel syndrome 
(IBS). Studies show a range of prevalence of 
IBS in IBD patients with a pooled prevalence 
of 30.9%.76–80

In patients with active IBD and 
immune-mediated pharmacokinetic failure 
(subtherapeutic anti-TNF drug level, positive 
ADA), consider rechecking ADA in eight 
weeks to detect transient ADA.60 Dose esca-
lation of anti-TNFα and IMM can be added 
in these patients, especially if the ADA 
titre is available and low.61 Transient ADA 
can develop randomly at any point during 
treatment, while persistent and clinically 
signifi cant ADA usually appear during the 
fi rst year of therapy.81 Changing or therapy 
escalation in patients with possible tran-
sient ADA should be individualised and 
weighed against close monitoring and 
repeated antibody testing depending on 
disease severity. In primary loss of response 
with immune-mediated pharmacokinetic 
failure, switching within the same class 
and addition of an IMM is recommended, 
especially if ADA titre is available and high.14 
A drug of a different class can be used in 
primary non-response but currently there 
are no funded options available in New 
Zealand.61 In secondary loss of response 
with immune-mediated pharmacokinetic 
failure, switching within the same class 
is recommended initially along with the 
addition of an IMM.14 A drug of a different 
class can be used if there is no response to 
the initial switch.61 

Patients have a mechanistic failure 
(regardless of ADA status) if they have active 
disease while on maintenance anti-TNF 
therapy with adequate drug concentrations 
(infl iximab more than 5ug/ml and adali-
mumab more than 7.5ug/ml). This type 
of secondary loss of response has been 
observed in 30% of patients with IBD.60,61,75 
Switching to a drug of a different class is 
recommended in these patients, as it is 
assumed that the infl ammation in these 

patients is primarily mediated by cyto-
kine(s) not inhibited by the initial biologic. 
In this group of patients, addition of an 
immunomodulator is recommended, espe-
cially in those with ADA when switching 
to a different biologic.82 The management 
of these patients can be challenging due 
to the limitations of funded biologics in 
New Zealand currently. Detailed discussion 
regarding options including involvement 
in clinical trials of a different class of agent 
should be undertaken if available. 

Ideally, samples for drug trough levels 
should be taken within 24 hours prior to the 
scheduled dose, especially for infl iximab 
where there are large differences in concen-
tration over the eight-week dosing interval. 
This is a little less critical for adalimumab 
where there is only about a 50% difference 
between peak and trough concentrations 
over the two-week dose interval.

It is important to note that dose escalation 
of infl iximab and adalimumab should ideally 
be continued based on TDM, however, there 
are limitations on funded dose escalations. 
Dose escalation of infl iximab to 10mg/
kg every eight weeks for three doses or 
equivalent is currently funded.83 A second 
re-induction of infl iximab can be done 16 
weeks after the fi rst one. For adalimumab, a 
maintenance dose of 40mg every two weeks 
is currently funded.84 Increasing dosage or 
shortening dosage interval is currently not 
funded and additional doses can be nego-
tiated with the pharmaceutical company on 
a case by case basis. 

Testing assays
Multiple assays are available currently 

for testing the concentration of drugs as 
well as the titres of anti-drug antibodies. 
There is some consensus and agreement 
among different assays available for testing 
infl iximab trough levels.85 However, there 
is more variability among different assays 
for measurement of the trough levels of 
adalimumab.86 

ADA detection can be affected by 
the presence of the drug when using 
drug-sensitive assays like enzyme-linked 
immunosorbent assays (ELISA) or radio-im-
munoassays (RIA).87 Drug-tolerant assays 
like the electrochemiluminescence and 
HMSA assays are more resistant to this effect 
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compared with an ELISA. The HMSA assay 
will detect antibodies in more patients and 
will ultimately provide better information 
for clinicians.

One of the important aspects of TDM is 
the timing of results once testing is done. In 
the current setting results are not available 
immediately and any dose optimisation 
based on TDM can be delayed. Point-of-care 
testing provides an opportunity to have TDM 
results immediately available and acted 
upon.88,89 No data from large prospective 
studies regarding point-of-care testing is 
available at present.

Combination therapy
Combination therapy with an IMM (thio-

purine or methotrexate) and a biologic 
results in a signifi cantly higher rate of 
steroid free remission and mucosal healing; 
and lower rates of secondary loss of 
response.90–92 Combination therapy results 
in higher biologic concentrations, at least 
in part due to a signifi cantly lower rate of 
formation of ADA as well as a lower titre of 
ADA if formed.13,90 In patients on biologic 
monotherapy, the addition of an IMM can 
result in improving response to the biologic 
by reducing or eliminating ADAs.90 There is 

Figure 3: Algorithm for therapeutic drug monitoring and management of patients with infl ammatory 
bowel disease (IBD) on anti-TNF agents. 

ADA: anti-drug antibodies. IMM: immunomodulator.
* Dose escalation of infliximab to 10mg/kg every eight weeks for three doses or equivalent is currently funded. Dose 
escalation of adalimumab is not funded but can be negotiated with the pharmaceutical company on a case-by-case 
basis. 
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no increased risk of infection with combi-
nation therapy.93 Patients being treated with 
adalimumab have a lower rate of developing 
ADA compared to those on infl iximab.94,95 
Combination treatment with adalimumab 
and an IMM leads to increased biologic drug 
concentrations and lowers immunogenicity, 
but increased clinical effi  cacy has not yet 
been determined.95 

In patients being started on infl iximab, 
combination therapy with an IMM is 
recommended. There is data showing 
that low-dose AZA is suffi  cient to achieve 
the immunologic benefi ts of preventing 
antibody formation in combination 
therapy.96 Data regarding a lower dose 
of IMM in combination therapy is not 
conclusive, and monitoring of thiopurine 
metabolites is still useful in cases of 
treatment failure, monitoring of treatment 
adherence, detecting hypermethylators 
(‘shunters’) and investigating drug toxicities. 

It has been shown that adding a thio-
purine to a biologic is benefi cial in 
preventing the formation of ADA even in 
patients with no previous response to a thio-
purine.97 The optimum treatment duration 
of an IMM in combination with a biologic 
for the prevention of ADA is yet to be deter-
mined but continuing the IMM or biologic 
(in combination therapy) for one year is 
recommended, keeping in view the possible 
risks of combination therapy and the clinical 
benefi ts.13 The small increased risk of malig-
nancy with combination therapy (while 
using a biologic and/or a thiopurine) should 
be considered when continuing treatment 
beyond one year.13,98 

Methotrexate can be added to a biologic 
instead of a thiopurine in cases of intol-
erance to thiopurines. There is currently no 
consensus about the optimal dose of meth-
otrexate in this setting. Further studies are 
ongoing in this area, including the COMBINE 
study (Clinical Outcomes of Methotrexate 
Binary treatment with INfl iximab or adali-
mumab in practicE).99

The use of combination therapy is also 
important in children and adolescents, 
as discussed in a recent clinical report.100 

However, aspects such as age and gender, 
and the consideration of EBV testing in 
adolescence require an individualised 
approach in the paediatric population. 
Combination therapy could be initiated 
early in patients with risk factors for 
aggressive disease in the paediatric popu-
lation including older age (6–17 years old 
compared with younger patients), female 
sex, ileocolonic or ileal disease, perianal 
disease, fi stulising disease, steroid depen-
dence or refractoriness, previous surgery 
and growth failure.100,101

Cost e� ectiveness of TDM
TDM has been shown to result in cost 

savings without any adverse effect on 
clinical outcomes in a systemic review of 
multiple studies involving patients with 
IBD and rheumatoid arthritis.102 A more 
recent meta-analyses supports the cost-effec-
tiveness of TDM in IBD with the effect more 
evident for reactive TDM.103 Better clinical 
outcome due to reactive TDM can result in 
fewer disease-related complications and 
need for surgery. Furthermore, TDM results 
in dose de-escalation in a number of patients 
resulting in cost savings. The benefi ts of 
reactive TDM are well recognised and it is 
currently recommended in international 
guidelines.10,12,104 There are no prospective 
controlled studies showing cost-effectiveness 
of proactive TDM, however retrospective 
data has suggested some benefi t.105 The 
limited options of biologics available in New 
Zealand for IBD can make disease treatment 
diffi  cult, especially in cases of mechanistic 
failure of an anti-TNF agent. Additionally, 
consideration of surgical intervention is 
potentially done earlier due to limited avail-
ability of biologic drugs. Currently there is 
no local data regarding cost-effectiveness 
of TDM, however international data can be 
extrapolated to the scenario in New Zealand. 
The judicious and effective use of funded 
medications for IBD in New Zealand is even 
more important due to relatively fewer 
options available and the limitations on 
their funded use. TDM in the New Zealand 
setting can help clinicians get the most out 
of the available drugs and provide individu-
alised care to their patients.
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Conclusion
TDM is now an essential component in the 

management of IBD patients and the corner-
stone of individualised treatment. TDM is 
used to optimise drug effi  cacy and reduce 
the risk of toxicity. In IBD, TDM is also indi-
cated for checking adherence, evaluating 

drug toxicity, identifying hypermethylators, 
assessing loss of response and in decisions 
regarding treatment escalation or de-esca-
lation. In addition to using TDM in patients 
who fail therapy, proactive TDM can facil-
itate early treatment decisions and has been 
shown to lead to better outcomes.
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Vision screening in 
New Zealand: an audit 
of the B4 School Check

William Muller, Logan Mitchell, Graham Wilson

Amblyopia, or ‘lazy eye’, is the most 
common ophthalmological condition 
affecting children, with a preva-

lence of approximately 1–5%.1–3 It arises 
from abnormal visual development during 
childhood, a process occurring competi-
tively between fellow eyes, and can be due 
to strabismus, refractive error (especially 
anisometropia, a difference in the refrac-
tive state between fellow eyes), or ‘pattern 
deprivation’ (visual impairment due to 
structural eye abnormalities).3 Amblyopia 
typically manifests as reduced visual acuity 
(VA) in one eye and can lead to issues later 
in life, such as limitation of occupational 
choices and visual impairment if something 
happens to the better-seeing eye.4,5 Amblyo-
pia treatment is partly effective so long as it 
occurs before the critical period of child vi-
sual development (about seven to nine years 
of age),6,7 and so many countries have some 
form of screening to detect amblyopia while 
it is still amenable to treatment.8–10

In 2008, a nationwide screening 
programme was introduced in New Zealand, 
the B4 School Check (B4SC), which includes 
vision screening. Vision screening is 
performed by vision-hearing technicians 
(VHT) who aim to test all four-year-old 
children in New Zealand. The current B4SC 
protocol assesses the VA of each eye using 
letter matching with the Parr Vision chart 
with confusion bars at four metres (this is 
the same as the Sheridan-Gardener chart 
which is used at six metres).11 Testing is typi-
cally performed at the child’s educational or 
day-care facility. Failure of the child to pass 
the B4SC vision screening, defi ned as VA of 
6/12 or worse in one or both eyes, results in 
referral to either a community optometrist, 
private ophthalmologist or district health 
board (DHB) eye clinic at the discretion of 
the child’s parent/caregiver. A VA of 6/9 
in one eye and 6/6 in the other results in 
rescreening, and a VA of 6/9 or in both eyes 
(ie, no difference between the eyes) results 

ABSTRACT
AIMS: To assess the accuracy of the B4 School Check (B4SC) vision screening programme in two distinct 
regions of New Zealand. 

METHODS: A retrospective audit of all children who were screened for vision in the Southern and Tairawhiti 
District Health Boards, between 1 April and 30 September 2016. Results from the B4SC screening programme 
(n=2,109) were compared to records for all children who were screened and subsequently presented to an 
optometrist at a DHB eye clinic (n=116). 

RESULTS: The B4SC produced a sensitivity in the range of 54.7% to 94.7% and a specificity of 93.8% to 
95.7%. There was a low positive predictive value (PPV), between 29.5% and 51.1%, with a relatively high 
number of false positive referrals. The negative predictive value (NPV) was higher, however, between 97.8% 
and 99.7%, meaning nearly all children who passed screening had no visual impairment.

CONCLUSIONS: The high NPV is reassuring that very few children with visual impairment are missed by 
screening. The low PPV was consistent with the international literature and is related to a tendency for 
over-referral from the B4CS programme. Further work could evaluate increasing the threshold for referral 
to reduce the number of false positive cases. 
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in a pass. If on rescreening, the VA remains 
at 6/9 in one eye and 6/6 in the other, or 
becomes worse in either eye, the child is 
referred.12 

Currently, there is little published data 
regarding the performance of this screening 
programme. Therefore, the primary aim of 
this study was to assess the accuracy of the 
B4SC vision screening programme in terms 
of sensitivity, specifi city, positive predictive 
value (PPV) and negative predictive 
value (NPV), in two distinct regions in 
New Zealand, as well as to assess how VA 
measurement by VHTs compare to optome-
trists or DHB eye-clinic assessment. 

Methods
This study was a retrospective audit of 

all children who were screened for vision 
between 1 April 2016 and 30 September 
2016, in the B4SC programme, in two distinct 
New Zealand DHBs: Southern (SDHB) and 
Tairawhiti (TDHB), potentially allowing 
identifi cation of differences in screening 
throughout New Zealand. 

The SDHB catchment area is comprised 
of the southern half of the South Island 
of New Zealand, and has a population 
of about 320,000, 10% of whom are New 
Zealand Māori. The TDHB catchment area 
is comprised of Gisborne and the East Cape 
of the North Island of New Zealand, and 
has a population of about 48,000, 50% of 
whom are New Zealand Māori. The SDHB is 
relatively less deprived compared with the 
national average, whereas the TDHB is rela-
tively more deprived.13

Data for this study were obtained from 
three sources: New Zealand Ministry of 
Health (MoH) B4SC Database, Southern 
and Tairawhiti DHB eye clinic records, and 
community optometrists located within 
the Southern and Tairawhiti DHB regions. 
Identifying details of the children from each 
source was used to cross-match screening 
results of children to any results from 
follow-up eye-care. Crossmatched cases 
were then de-identifi ed. 

The Ministry of Health Database
Screening information for every child who 

was screened for vision in Southern and 
Tairawhiti DHBs within the study period was 
obtained from the MoH, and the following 

was collected: identifying information (ie, 
name, date of birth and NHI number), date 
of screening, ethnicity, sex, unaided visual 
acuity of right and left eyes obtained through 
screening, and referral outcome from 
screening (ie, pass, referral or rescreen).

Southern and Tairawhiti DHB Eye 
Clinic Data 

Identifying details for all children aged 
four to seven years (a window maximising 
identifi cation of children who could have 
theoretically been screened within the study 
period) who had been seen at a Southern 
DHB eye clinic (Dunedin Hospital or Inver-
cargill Hospital) or a Tairawhiti DHB eye 
clinic (Gisborne Hospital) between 1 April 
and 30 November 2016 were obtained retro-
spectively. This longer data collection period 
allowed for delay between VHT referral and 
fi rst specialist assessment at an eye clinic. 
Identifying details were used to crossmatch 
children to the MoH Database. 

Every child who presented to a Southern 
or Tairawhiti DHB eye clinic, and who 
was also screened between 1 April and 
30 September 2016 (regardless of their 
screening outcome) was de-identifi ed 
and the following additional clinical 
information from the patient notes was 
recorded: unaided and best-corrected (as 
applicable) visual acuities of right and left 
eyes, the visual acuity test used, cause of 
visual impairment (if any), ophthalmic 
examination fi ndings including cycloplegic 
refraction (if performed) or ocular pathology, 
and management (glasses, penalisation 
therapy, surgery, observation or discharge).

Community optometrist clinical 
data

We approached all local community 
optometrists within the Southern DHB and 
Tairawhiti DHB catchment regions for their 
voluntary provision of clinical records. Iden-
tifying details of all children aged four to 
seven years seeing an optometrist between 1 
April and 31 October 2016 was recorded by 
each optometry practice. Again, this longer 
data collection period allowed for delay 
between referral and optometry assessment.

Identifying details of every child who was 
reported as having attended a community 
optometry practice was cross-matched to the 
MoH Database. 
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The same clinical data was collected for 
every child who presented to a community 
optometrist and was also on the MoH 
Database (regardless of screening outcome), 
as for children seen at DHB clinics. 

Data analysis
Sensitivity, specifi city, PPV and NPV 

were estimated for pooled data. The study 
cohort consisted of children screened who 
voluntarily presented to an eye healthcare 
professional, meaning it was not a sample 
representative of all children undergoing 
screening. Therefore, the calculation was 
performed using a ‘best-case, worse-case’ 
model. A contingency table was constructed 
for the study population, comparing the 
screening outcome (pass or fail) to what 
the screening outcome would have been if 
performed by an eye-care provider (pass 
or fail), to fi nd totals for true positive, true 
negative, false positive and false negative 
results. These values, along with the 
screening referral rate and estimations of 
the total prevalence of amblyopia in the 
population, could then be used to construct 
another table estimating screening perfor-
mance characteristics for the population of 
children who were screened. The estimated 
prevalence of visual impairment in New 
Zealand four-year-olds used was 4.5%.14 
The best-case scenario for screening is that 
all cases of unaccounted amblyopia belong 
to children with a positive screen but not 
presenting for follow-up, and worst-case 
that all cases of unaccounted amblyopia 
belong to children who passed screening. 
This allowed the calculation of best-and-
worst case ranges for sensitivity, specifi c, 
NPV and PPV, in which the true values lie. 

The relative performance of each DHB was 
estimated by calculating the apparent PPV 
for both DHBs from the absolute numbers 
of true positives and false positives found in 
the study, as this calculation is independent 
of any differences between disease preva-
lence in the two DHBs. 

Totals of ocular abnormalities and the 
management of children who presented for 
further assessment were also collected, as 
well as a subgroup of children with severe 
visual impairment, defi ned as VA of 6/24 or 
worse in either eye. 

Ethical approval
Ethical approval for this study was 

obtained from the University of Otago 
(Health) Research Ethics Committee. Specifi c 
informed consent for participation from 
the children’s parents/caregivers was not 
required for this retrospective audit. 

Māori consultation
Specifi c consultation occurred with the 

relevant iwi (Ngāi Tahu and Ngāti Porou) 
through the Ngāi Tahu Research Consul-
tation Committee and Ngāti Porou Hauora.

Results
Data collection

DHB data was obtained from three 
hospitals: Dunedin and Invercargill 
Hospitals (SDHB), and Gisborne Hospital 
(TDHB). There were 21 optometry prac-
tices identifi ed in the SDHB region. Three 
practices in the SDHB did not have records 
available for retrospective identifi cation and 
review, and another was unable to supply 
data for children seen throughout half of 
the data collection period. There were three 
optometry practices in the TDHB region, all 
of which supplied clinical records. 

A summary of screening and referral 
results are shown in Table 1. 

8.3% of children were referred from the 
B4 School Check, about half were identifi ed 
as having attended a DHB eye clinic or 
optometry practice; follow-up information 
was unable to be obtained for referred 
children not seen. 

Screening outcomes
True positive, false positive, false negative 

and true negative outcomes from screening 
for the study cohort for both SDHB, TDHB, 
and combined, were determined by 
B4SC referral status and VA measured at 
secondary assessment and are shown in 
Table 2. A child was found to have visual 
impairment if VA at optometry or DHB clinic 
was 6/9 or worse in one eye, or 6/12 or worse 
in both eyes—the B4SC referral criteria. 
Table 3 demonstrates the screening perfor-
mance measures calculated from best-case, 
worst-case analysis. 

The potential range of sensitivity was very 
wide (best-case; worst-case range of 94.7% 
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Table 3: Performance characteristics of the B4 School Check for the SDHB and TDHB vision screening in 
the Southern and Tairawhiti DHBs in New Zealand from 1 April to 30 September 2016 in best-case and 
worst-case scenarios. 

Screening outcome Best-case scenario Worst-case scenario

True positives [A] 90 52

False positives [B] 86 124

False negatives [C] 5 43

True negatives [D] 1,928 1,890

Total (number) 2,109 2,109

Sensitivity [A/A+C] 94.7% 54.7%

Specificity [D/D+B] 95.7% 93.8%

Positive Predictive Value [A/A+B] 51.1% 29.5%

Negative Predictive Value [D/D+C] 99.7% 97.8%

Table 1: Number of children screened and outcomes of screening of the B4 School Check vision screening in the 
Southern and Tairawhiti DHBs in New Zealand from 1 April to 30 September 2016.

Number of children (%)

Southern District 
Health Board

Tairawhiti District Health 
Board

Combined 

Eligible for screening 1,942 (100) 402 (100) 2,344 (100)

Under care of eye health professional at 
time of screening (thus not screened)

54 (2.8) 26 (6.5) 80 (3.4)

Received screening 1,739 (92.1) 370 (98.4) 2,109 (93.1)

Referral from screening 134 (7.7) 42 (11.4) 176 (8.3)

Referral from screening and seen at 
optometrist or DHB

60 (44.8)
[29 optometrist; 
31 DHB]

31 (77.1)
[31 optometrist; 1 DHB]
(One case was seen by both 
optometrist and DHB)

91 (51.7)
[60 optometrist; 
32 DHB]

Referral from screening and not seen at 
optometrist nor DHB eye clinic

74 (55.2) 11 (26.2) 85 (48.3)

Passed screening and seen at optometrist 
or DHB eye clinic 

10 (0.6) 15 (4.6) 25 (1.3)

Table 2: Outcomes of testing in the B4 School Check vision screening in children subsequently 
presenting to an optometrist or DHB eye clinic in the Southern and Tairawhiti DHBs in New Zealand 
from 1 April to 30 September 2016.

Screening outcome Total (%) [SDHB, TDHB]

True positives 52 (44.8) [34, 18]

False positives 39 (33.6) [26,13]

False negatives 5 (4.3) [1, 4]

True negatives 20 (17.2) [9, 11]

Total 116 (100) [70, 46]

ARTICLE



67 NZMJ 8 March 2019, Vol 132 No 1491
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

to 54.7%), which means this study is unable 
to provide a meaningful estimate of vision 
screening sensitivity. PPV of screening was 
low (29.5% to 51.1%), however, the estimated 
range of NPV was high (97.8% to 99.7%).

VA comparison between screening 
and optometry and DHB clinic 
assessment

Screening VA were compared to each 
child’s corresponding VA from optometrist 
or DHB eye clinic (the ‘true’ VA), using a 
two-sided, paired t-test. The mean VA from 
screening was 6/9.80 while the mean ‘true’ 
VA was 6/9.27. A two-sided, paired t-test had 
a p value of less than 0.05, meaning there is 
a statistically signifi cant (but not clinically 
signifi cant) difference between VA measured 
by VHT from optometrists and DHB clinics.

SDHB and TDHB vision screening 
comparison

The apparent PPV for SDHB was 56.7%, 
whereas the apparent PPV for TDHB was 
58.1%, suggesting there is likely very little 
difference in screening performance 
between the SDHB and TDHB.

Treatment outcomes
Any ocular abnormality and management 

of children who were screened and found 
to have truly reduced vision (less than 6/9 in 
on eye) by DHB clinics and optometrists was 
recorded and is displayed in Table 4. 

Severe visual impairment
Of all children screened for vision in the 

SDHB and TDHB, and who received further 
assessment at a DHB eye clinic or optometry 
practice, there were three children (2.5%) 
who met the threshold for severe visual 
impairment (6/24 or worse in either eye). 

One child with severe visual impairment was 
seen at a DHB eye clinic and was diagnosed 
with anisometropic amblyopia. Two children 
with severe visual impairment were seen 
at optometry practices. One of these was 
diagnosed with myopia and treated with 
spectacles, and the other was diagnosed with 
anisometropic amblyopia, and referred to a 
DHB eye clinic for further management. 

Discussion
This study assesses the accuracy of vision 

screening in two distinct regions of New 
Zealand and indicates that there are very 
few children with reduced vision who are 
missed by screening. However, the relatively 
low PPV suggests that there is a tendency to 
over-refer and an increased VA threshold for 
referral would reduce the number of false 
positive referrals.

The main fi nding of this study is a low 
PPV, in the range of 29.5% to 51.1%, for 
the vision screening component of the B4 
School Check; at least half of referrals have 
normal vision. This is consistent with the 
only other study evaluating the B4SC since 
its inception, which found a PPV of 31% in 
South Auckland,14 as well as with fi ndings 
from other childhood vision screening 
programmes around the world. Reported 
PPVs range from 35% to 85%, including 
the Rotterdam AMblyopia Screening Effec-
tiveness Study, a seven-year follow-up study, 
which found a PPV of 42%.15–17 Reassuringly, 
there was no difference in the apparent PPV 
calculated from the raw outcomes between 
the SDHB and TDHB, suggesting that the 
performance of the B4SC in these two areas 
is comparable. 

Table 4: Ocular abnormalities in children screened by the B4SC with visual impairment, and the management 
by DHB and optometry practices in SDHB and TDHB. 

Ocular abnormality Number (%) [optometry, 
DHB]

Management Number (%) [optometry, 
DHB]

Refractive error 53 (93.0) [35, 18] Glasses 47 (82.4) [32, 15]

Review later 6 (10.5) [3, 3]

Strabismus 3 (5.3) [2, 1] Ophthalmology referral 2 (3.5) [2, 0]

Review later 1 (1.8) [0, 1]

Amblyopia 8 (14.0) [5, 3] Glasses 7 (12.2) [4, 3]

Penalisation 3 (5.3) [1, 2]

Ophthalmology referral 1 (1.8) [1, 0]

Other pathology 0 (0.0) [0, 0]
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PPV correlates with prevalence, and 
amblyopia has a relatively low prevalence 
(1–5%). Also, the function of a screening 
programme is not to decide which cases do 
or do not have a condition, rather, it is to 
identify cases at risk and requiring further 
assessment, and a lower PPV refl ects this. 
The implication for a relatively low PPV, 
however, is a signifi cant number of unnec-
essary referrals are made to DHB eye clinics, 
as well as causing unnecessary worry and 
inconvenience for parents and caregivers. 

The high NPV found is reassuring, 
suggesting children who pass vision 
screening are very unlikely to have a 
visual defi cit. This is ideal for a screening 
programme, particularly one like the B4SC 
where screening is a one-off event, as it 
minimises the number of cases of reduced 
vision not detected by screening. The low 
PPV and high NPV may mean the B4SC 
criteria for referral could be raised without 
negatively impacting on the number of 
children that may be missed, which would 
result in fewer false positive referrals. 
Further study could investigate the optimal 
threshold for vision screening referral. Most 
visual defi cits found in children referred 
from the B4SC were due to refractive error, 
and most of these cases were managed with 
a prescription of glasses. The small number 
of children with severe visual impairment 
seen by optometrists either had refractive 
error amenable to glasses or were appro-
priately referred. The implication for this is 
that optometrists are very well placed to be 
managing children referred from the B4SC 
and referral directly to them rather than 
DHB clinics would reduce reliance on DHBs 
for the management of these children, and 
this is the case in the TDHB. 

This study also found VA measured at 
VHT screening is statistically different from 
VA measured at optometry and DHB eye 
clinics, assumed to be a child’s true VA. 
However, it is reassuring that this difference 
in not clinically signifi cant, despite inherent 
limitations of vision screening: suboptimal 
testing environments for VHTs (often in 
preschools with associated distractions) 
compared to an optometry practice; a 
relative lack of training for VHTs (the Vision 
in Pre-schoolers Group has shown that the 
accuracy of lay-screeners is less than that 
of trained eye-care professionals);18 and 
that a child’s VA is not necessarily constant 

over time.19 Again, this is not necessarily 
inappropriate for a screening programme 
functioning to identify cases of reduced 
vision, rather than precisely quantify it. 

The main issue identifi ed by this study 
is the large proportion of children who 
failed screening and were not identifi ed as 
presenting to a DHB clinic or community 
optometrist in the study period, particularly 
in the SDHB; 55% of children referred in the 
SDHB were unaccounted for. Explanations 
include children presenting beyond the data 
collection window, missing records from 
optometrists, and children not presenting 
at all after referral. Data collected from 
community optometrists was voluntary, 
limiting the number of practices supplying 
data. This potentially concerning fi nding, 
particularly if many children are indeed 
not presenting for further follow up after 
screening referral, warrants further inves-
tigation as it may be an area that can be 
improved. After a referral is generated by 
the B4SC, the parents are given respon-
sibility for organising follow-up at an 
optometry practice, DHB eye clinic or 
private ophthalmologist. Potential barriers 
for parents initiating this include the 
perceived costs of optometry appoint-
ments and glasses prescriptions. There are 
optometry practices which do offer free 
services for children and the Children’s 
Spectacle Subsidy does subsidise prescrip-
tions, however, the parents’ knowledge of 
these services is uncertain.20 DHB appoint-
ments, while free, are not equally accessible 
throughout New Zealand—in the SHDB, for 
instance, a child can be referred directly to 
Dunedin Hospital Ophthalmology Service 
from the BS4C, but not to the Invercargill 
Hospital Ophthalmology Service. Therefore, 
it is important to further investigate what 
is happening to children who are not found 
to present to an eye healthcare professional 
after a vision screening referral, and what 
barriers, if any, parents have.Another possi-
bility for further study is to sample children 
in the community with gold-standard visual 
acuity testing and compare to screening 
outcomes, allowing determination of true 
values of sensitivity, specifi city, PPV and 
NPV. Future vision screening research in 
New Zealand may also look at other aspects 
of screening, such as the role of photo-
screeners, which are emerging in various 
societies as an augmentation to current 
screening programmes.21,22
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Considering evidence 
for ethnicity bias using 

assessment case scenarios 
and medical student 

correctness and certainty
Mike Tweed, Gordon Purdie, Cameron Lacey

When assessing medical students, 
assessment content should maxi-
mise authenticity,1,2 with realistic 

clinical problems.2,3 To provide better vali-
dation evidence for results, written assess-
ments of healthcare students are often based 
on clinical scenarios.4,5 Threats to validity 
include construct under-representation.6 
Therefore, patients’ case scenarios/vignettes 
should include demographics,7 with assess-
ment patient demographics matching the 
healthcare population.8 When ethnicity, or 
other demographics, are only included in 
the case scenario when the correct response 
or item diffi  culty is dependent on the de-
mographic, this may serve to cue test-wise 
students, so reducing validation evidence.9

In a research context, New Zealand 
medical students have demonstrated 
implicit and explicit ethnic bias favouring 
New Zealand Europeans.10 Medical students 
may demonstrate preferences for some 
patient demographic groups,11 and simply 
including ethnicity in a case description 
can infl uence how fi nal-year medical 
students talked about patients.12 This vari-
ation in response, related to case scenario 
ethnicity, might indicate a bias related to the 
assessment or a bias related to the candi-
dates and warrants further exploration. 

Doctors’ practice may be affected by a 
variety of biases,13–15 with patient demo-
graphics infl uencing certainty of diagnosis.16 

ABSTRACT
AIMS: There is inequitable distribution of health risks, exposures, resources and outcomes by ethnicity. This 
may be contributed to by health professional bias. The aim of this study was to investigate the relationship 
between ethnicity of patients, within written assessment case scenarios, and medical students’ response 
correctness and certainty.

METHODS: Otago Medical School students sit a 150 MCQ progress test with item level response certainty. 
Patient ethnicity for 60 MCQ case scenarios was varied between two ethnic groups (New Zealand European, 
Māori) and none specified. Analysis of responses by patient ethnicity was undertaken to compare: odds of 
correctness; level of certainty; correctness for level of certainty and also by year groups and ability.

RESULTS: One thousand one hundred and three students sat the test. There was no significant di� erence 
in odds of correctness or level of certainty by the ethnicity of the patient case scenario. These did not di� er 
significantly by year groups or ability groups, or for correctness by level of certainty. 

CONCLUSIONS: No systematic di� erences in correctness or certainty of student responses to case 
scenarios by patient ethnicity were detected. Further exploration is warranted, including incorporating 
more ethnicity descriptors, analysis of incorrect answers, analyses for patterns responses over time by 
individual students, and selecting questions where varying patient ethnicity is expected to alter the correct 
response or di� iculty.
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Therefore, there is the possibility that the 
correctness of a clinical decision, and also 
the certainty in that decision, might be 
infl uenced by perception of the patient 
demographics. Self-monitoring, as refl ection-
in-action of decision certainty, is authentic to 
daily practice.17,18 Therefore, when assessing 
medical students there is potential value in 
considering their demonstration of certainty 
in responses, stratifi ed by self-monitoring 
descriptors, to questions related to deci-
sion-making situations, and this has proved 
possible in a variety of assessments.19–22 
Building on this, it is possible to explore 
how the ethnicity of a patient, as part of an 
assessment case scenario, will affect the 
odds of medical students making correct 
responses, their certainty in those responses 
and the odds of correctness for certainty. 
The aim of this study is to investigate the 
relationship between ethnicity of patients, 
within written assessment scenarios, and 
the responses of medical students.

Method
The Retained Knowledge Test (RKT) is 

a progress test sat by all year 2–5 medical 
students at Otago Medical School. The RKT 
is computer-delivered twice per year and 
consists of 150 MCQ questions in random 
order. These tests are not answered under 
examination conditions, with the students 
having a two-week window to respond but 
are encouraged to answer in a single sitting 
if possible. Also the RKT includes student 
certainty in their responses, with certainty 
being categorised as no, low, moderate or 
high, based on the students’ perception of 
the need for additional resources, should 
this question be an actual clinical situation.21 

The current standard policy is that all case 
scenarios that relate to an individual patient 
should include their ethnicity and that the 
ethnicities across the test as a whole should 
approximate to the New Zealand census 
population. 

To investigate the relationship between 
the patient ethnicity of the scenario and 
correctness, certainty and the relationship 
between them, six versions of the RKT were 
created and students were randomised to 
which version they received (Table 1). 

The questions chosen to have variable 
patient ethnicity were reviewed by clini-
cians (CL, MT) to ensure that the change in 
ethnicity did not affect the correct answer 
and/or the perceived diffi  culty of the 
question.

The standard questions were questions 
where case scenario ethnicity was not 
included as the question was not about an 
individual patient, was vital to the question 
and could not be varied or was not vital but 
included as per current policy.

Analysis
Analysis explored whether correctness 

and certainty differed by case scenario 
ethnicity, student year or student total 
number responses correct. 

To estimate the odds ratios of a correct 
answer between levels of certainty, year 
cohort and meeting the standard, among 
all 150 questions a mixed model logistic 
regression was used with terms for level of 
certainty, student year, meeting the standard 
for the year cohort, question group, question 
and a random term for student. Level of 
certainty interaction terms with student 
year and standard were added to the model 

Table 1: Patient ethnicity across six versions of the RKT.

Patient ethnicity for questions

RKT version 1–90 91–110 111–130 131–150

1 Standard Māori NZ Euro None

2 Standard Māori None NZ Euro

3 Standard NZ Euro None Māori

4 Standard NZ Euro Māori None

5 Standard None Māori NZ Euro

6 Standard None NZ Euro Māori
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to test for differences in levels of certainty 
odds ratios by student year and standard. To 
estimate the odds ratios of a correct answer 
between ethnicity of case scenarios, among 
non-standard questions, a mixed model 
logistic regression was used with terms for 
ethnicity of case scenario, student year, 
question group, question and random term 
for student. Level of certainty, meeting the 
standard, and interaction terms of ethnicity 
of case scenario with level of certainty, 
student year, standard and question were 
added to the model to test for differences 
in case scenario ethnicity odds ratios by 
level of certainty, student year, standard 
and question. For the odds ratios of levels of 
certainty between ethnicity of case scenarios 
a model was used with the same terms and 
multinomial distribution and cumulative 
logit link was used. Meeting the standard 
and interaction terms of ethnicity of case 
scenario with student year, standard and 
question were added to the model to test 
for differences in case scenario ethnicity 
odds ratios by student year, standard and 
question. When there was a signifi cant 
interaction, tests for differences between 
ethnicity of case scenarios for each level 
of the other term in the interaction were 
adjusted for multiple comparisons with 
the Holm-Bonferroni method. The glimmix 
procedure of SAS 9.4 (SAS Institute Inc., 
Cary, North Carolina, US) was used, with 
between-within degrees of freedom.

Ethics approval
University of Otago Ethics committee 

approval was granted (reference number 
D17/126).

Results
One thousand one hundred and three 

students took the RKT, with number of 
students, correct responses and levels of 
certainty described in Table 2.

For all 150 questions, the odds of being 
correct were signifi cantly related to level 
of certainty, year and meeting the standard 
(all p<0.0001) (Table 3). The odds ratios for 
level of certainty were signifi cantly different 
between the year cohorts (p<0.0001) and 
whether the student met the standard 
(p<0.0001). 

There were no signifi cant differences 
in the odds of a correct answer between 
the ethnicity scenarios (p=0.84) (Table 4). 
These odds ratios did not differ signifi cantly 
between levels of certainty (p=0.23), the year 
cohorts (p=0.29), whether the student met 
the standard (p=0.92) or question (p=0.57). 

There were no signifi cant differences in 
the odds of increasing certainty between 
the ethnicity of case scenarios (p=0.33). The 
odds ratio for increasing certainty between 
Māori and New Zealand European was 0.98 
(95%CI 0.94, 1.02; p=0.23) and between no 
ethnicity and New Zealand European 1.00 
(95%CI 0.97, 1.04; p=0.87). These odds ratios 

Table 2: Students and responses.

Year 2 Year 3 Year 4 Year 5 Total

Took RKT 288 276 262 277 1,103

Above standard 68.8% (198) 78.3% (216) 84.4% (221) 91.7% (254) 80.6% (889)

Correct (%)* 31 (25–36) 39 (34–44) 50 (43–55) 57 (51–64) 43 (33–54)

Certainty†

None (%) 10 (0–74) 47 (1–68) 25 (1–50) 8 (0–36) 24 (0–61)

Low (%) 52 (16–85) 24 (13–53) 31 (18–48) 31 (19–48) 30 (16–62)

Moderate (%) 9 (5–16) 14 (7–21) 19 (11–27) 23 (15–32) 15 (8–25)

High (%) 2 (1–5) 7 (2–13) 11 (4–20) 18 (8–29) 7 (2–17)

%percentage, median and interquartile range.
*Percent of 150 questions, †Percent of questions answered.
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did not differ signifi cantly between the year 
cohorts (p=0.74) or whether the student met 
the standard (p=0.56). The odds were signifi -
cantly differed between questions (p=0.048). 
There were no individual questions with 
signifi cant differences between ethnicity of 
case scenarios after adjusting for multiple 
comparisons. 

Discussion
No systematic differences in correctness 

or certainty of student responses between 
case scenario patient ethnicities were 
detected. Given that there were increased 
odds of being correct with increased 
certainty, year group and ability which are 
similar to results described previously,21 it is 
likely that the students approached this RKT 
similarly to other assessments.

There is considerable literature on the 
relationships between patient ethnicity and 
healthcare outcomes, with many factors 

contributing to this.14,15,23,24 This is high-
lighted for outcomes for Māori compared 
with New Zealand European for many 
healthcare indicators.25,26 Robust processes 
are required in the development of investi-
gations of racial/ethnic bias in assessment 
of medical student and healthcare profes-
sionals.27 This study included three versions 
of each question with the ethnicity of the 
patient in the scenario varied, and reviewed 
by clinicians to ensure that no difference 
in responses was to be expected. The 
randomised design of question allocation 
and randomised order of question delivery, 
with the responses to 60 questions by 1,103 
students add to the robustness of the results, 
which have narrow confi dence intervals.

There are limitations to this study. Several 
factors could have an effect on responses. 
All questions that related to individual 
patients had ethnicity described, apart from 
where removed for the study, with three 

Table 4: Odds ratio of a correct answer for ethnicity of case scenarios.

Ethnicity of case scenario Percent correct Odds ratio (95% confidence interval) P

NZ European 45.3% (9,889/21,852) 1.00

Māori 45.1% (9,867/21,873) 0.99 (0.95, 1.03) 0.56

None 45.2% (9,886/21,871) 1.00 (0.95, 1.04) 0.85

Table 3: Odds ratio of a correct answer for level of certainty, student year and meeting the standard.

Percent correct Odds ratio (95% confidence interval)* P

Certainty

None 31.1% (16,557/53,310) 1.00

Low 35.5% (22,523/63,416) 1.71 (1.65, 1.77) <0.0001

Moderate 63.5% (17,931/28,230) 4.58 (4.40, 4.78) <0.0001

High 83.2% (15,644/18,797) 11.94 (11.31, 12.62) <0.0001

Year

2 31.1% (13,363/42,937) 1.00

3 39.4% (16,193/41,072) 1.30 (1.20, 1.41) <0.0001

4 49.8% (19,255/38,680) 1.77 (1.63, 1.91) <0.0001

5 58.1% (23,844/41,064) 2.16 (2.00, 2.34) <0.0001

Standard

Below 28.5% (8,738/30,692) 1.00

Above 48.0% (63,917/ 133,061) 1.93 (1.80, 2.08) <0.0001

*from multivariable model.
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versions of each of these study questions, 
which should minimise any effect due to 
cueing. All questions were reviewed by 
practising clinicians to ensure no expected 
difference in correct answer or diffi  culty, 
which should minimise any effect due to 
complexity. Students are already used to 
ethnicity descriptors, which may or may not 
be vital to the correct response and/or diffi  -
culty of a question, which should minimise 
any effect due to unfamiliarity.

Another limitation is that patient ethnicity 
bias by students may have led to a different 
incorrect response being given. The analysis 
here was correct/incorrect only, where all 
incorrect responses were treated the same. 
An analysis the safety of different incorrect 
responses allowing for certainty would add 
to the analysis,22 but was not possible as the 
incorrect responses had not been stratifi ed 
for safety.

The case scenario ethnicities used as 
demographic descriptors in this analysis 
were limited to Māori and New Zealand 
European. There is greater ethnic diversity 
in current day New Zealand. Bias across 
many ethnicities could be investigated in a 
study with a suffi  cient number of questions.

It may be that patient ethnicity bias that 
would be expressed in clinical practice were 
not necessarily detectable in this research. 
This was a single low-stakes test with cohort-
level analysis, so inferring an absence of 
bias among all individual students, espe-
cially related to high-stakes assessments and 
subsequent practice, was not possible. It is 
conceivable that a small number of students 
may have had response patterns that may 
indicate a degree of bias, but that this infor-
mation was lost in the cohort level analysis. 
Extrapolating to the high cognitive load and 
stress of medical practice is limited and it is 

possible that paper-based case scenarios will 
not reveal bias that is present.24 Variation in 
certainty could refl ect cognitive load, and 
there was no difference detected at different 
levels of certainty or ability in this study. 
This study set out to investigate for the 
presence of bias in clinical decision-making. 
Bias related to the perceived ethnicity of 
the patient may be primarily due to other 
factors such as personal interactions, 
rather than clinical decision-making.10,11,14,15 
In addition, the biases may affect health 
outcomes related to some diagnostic condi-
tions more than others.24 However, there 
were no differences between case scenario 
ethnicities detected in this study between 
questions for certainty or for individual 
question level analysis for certainty.

This study does raise future areas for 
investigation. One question worth exploring 
would relate to differences in responses 
when the patient ethnicity does make a 
difference to correct response or diffi  culty, 
such as sore throat management.28 Given 
the important association between patient 
ethnicity and health both in New Zealand 
and internationally,23,26,27 there is some 
risk associated with unintended learning 
consequences of assessments using only 
scenarios in which patient ethnicity has no 
impact on correct response or diffi  culty. 
This requires exploration as it may promote 
students to ignore inclusion of patient 
ethnicity in decision making, which is not 
desirable for practice.

In conclusion, analysis of student responses 
allowing for the ethnicity of the patient in the 
case scenario can be used to investigate for 
evidence of variations in response patterns 
that may indicate bias based on ethnicity. 
In this study, no difference in correctness or 
certainty was detected.
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District health board of 
residence, ethnicity and 
socioeconomic status all 
impact publicly funded 
insulin pump uptake in 

New Zealand patients with 
type 1 diabetes 

Benjamin J Wheeler, Rhiannon Braund, Barbara Galland, 
Anastasia Mikuscheva, Esko Wiltshire, Craig Je� eries, Michel de Lange

Intensive diabetes management has be-
come the standard of care in type 1 dia-
betes (T1D) since landmark trials such as 

the Diabetic Control and Complications Trial 
(DCCT) and the Epidemiology of Diabetes 
Intervention and Complication Trial (EDIC) 
confi rmed that tighter glycaemic control 
signifi cantly reduces rates of long-term com-
plications.1,2 With this has come an increase 
in uptake of insulin pump therapy (CSII) and 
other forms of associated diabetes tech-
nology, particularly among children.3,4 CSII 
offers a range of potential advantages over 

traditional injection regimens, including im-
provements in glycaemic control, reductions 
in severe hypoglycaemia and improvements 
in patient-reported quality of life.5–10 

Despite ongoing technological advances, 
many are still not achieving target blood 
glucose control.3,11 In particular, those of 
lower socioeconomic position and non-Eu-
ropean ethnicity appear particularly 
disadvantaged.12,13 There are many factors 
that are likely to infl uence these observa-
tions, including inequalities in healthcare 
due to deprivation as well other factors. 

ABSTRACT
AIMS: Insulin pump therapy (CSII) is becoming increasingly common for those living with type 1 diabetes 
(T1D), and has been publicly funded in New Zealand since 2012. The aim of the current study was to examine 
national uptake of publicly funded pumps from 2012 to 2016, with a focus on the proportion of patients 
using pumps analysed according to district health board (DHB) as well as demographic characteristics. 

METHODS: Data from nationally held data collections including the New Zealand Virtual Diabetes Register 
were used to calculate the overall and subgroup proportions using pumps. Logistic regression analysis 
was then used to estimate the independent contributions of DHB of residence and sociodemographic 
characteristics to variations in pump use. 

RESULTS: Between 2012 and 2016, CSII for those living with T1D (n=17,338) increased from 1.6 to 11.3% 
overall. However, speed of uptake di� ered by DHB of residence, ethnicity, degree of deprivation, age and 
gender. A four-fold di� erence in uptake between highest and lowest using DHBs was seen a� er adjusting 
for known confounders. 

CONCLUSIONS: From 2012 to 2016 there has been a steadily increasing uptake of CSII. Despite publicly funded 
access, disparities in use appear to exist, including by DHB of residence as well as traditionally described 
socio-demographic barriers to healthcare. E� orts to understand and reduce these disparities are required. 
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Inequalities in access to diabetes technology 
have now been confi rmed in single-centre 
cohorts,14,15 Canadian,16 German17 and New 
Zealand national data.4 

 The New Zealand Pharmaceutical 
Management Agency (PHARMAC) intro-
duced publicly funded access to CSII in 
September 2012. Access to funding can be 
complex, and has undergone some changes 
since 2012. Currently there are two main 
categories: 1) those experiencing severe 
unexplained and recurrent hypoglycaemia, 
and 2) those with suboptimal glycaemic 
control (defi ned as typical HbA1c results of 
between 65 and 90mmol/mol. Up to 2014, 
uptake was continuing to rise for all groups, 
but was considerably slower in those of 
non-European ethnicity, and in those who 
were more socioeconomically deprived.4 
Both these factors, while related, were 
independent predictors of CSII4 uptake. 
What remains unclear is why this should be 
the case given the overall improved public 
access provided by PHARMAC. In addition, 
the role that New Zealand’s district health 
board (DHB) structure may play in access to 
CSII has not been examined. DHBs in New 
Zealand are diverse in not only geography, 
but also in population sociodemographic 
make up. Funding priorities and challenges 
also differ, as well as access to sub-speciality 
services. Diabetes specialists may also differ 
in their comfort or support for new tech-
nologies, as seen in recent paediatric data 
from Australasia, where access to intensive 
therapy from new diagnosis of T1D differed 
based on geographical location.18 

The aim of the current study was 
therefore to examine the New Zealand-wide 
national uptake of publicly funded CSII 
from 2012 to 2016 (being the most recent 
complete year data at the time of data 
request), with a focus on the proportion 
of patients using pumps with analysis 
according to DHB and demographic 
characteristics.

Methods
Data sources

The New Zealand Ministry of Health holds 
several national data collections covering 
the estimated 4.87 million people living in 
New Zealand.19 These data sets provided all 
data for this study,20 including the National 
Health Index Collection (demographic 

information attached to a unique alpha-
numeric patient identifi er, the National 
Health Index [NHI]), the National Minimum 
Dataset (hospital discharges from 1988), 
the Mortality Collection (all hospital and 
community deaths), and the Pharmaceutical 
Collection (PHARMS, all claims by commu-
nity-based pharmacists for the dispensing 
of publicly funded prescription pharmaceu-
ticals and associated equipment, including 
all dispensing of diabetes-related drugs/
devices for New Zealand). The data in each 
of these collections are indexed to indi-
vidualised patient National Health Index 
numbers or NHIs (from 2005 onwards in 
PHARMS), allowing linkage of patient-level 
demographic, hospital discharge, mortality 
and pharmaceutical dispensing data. 

Diagnoses in the National Minimum 
Dataset and the Mortality Collection are 
coded to successive revisions of the Inter-
national Statistical Classifi cation of Diseases 
and Related Health Problems, Australian 
Modifi cation (ICDAM). The Ministry of 
Health also holds the Virtual Diabetes 
Register (VDR), an annually updated 
national register of all patients with any 
form of diabetes mellitus (except gesta-
tional diabetes) identifi ed using records of 
hospital admissions with diabetes, diabetes 
outpatient clinic visits, retinal screening, 
repeated HbA1c laboratory tests, and insulin 
or oral hypoglycemic use.21,22 At the time the 
study was initiated (November 2017), linked 
data from the latest VDR iteration22 and the 
above collections were available up to 31 
December 2016. 

Study population
The Ministry of Health identifi ed all 

patients who appeared on the VDR at any 
time between 1 September 2012, and 31 
December 2016 (the study period). This 
was then linked to demographic infor-
mation, diabetes-related dispensing records, 
hospital discharge, and mortality data 
from the relevant National Collections. All 
data were indexed to an encrypted NHI to 
preserve anonymity, prior to providing to 
the study team. 

As the VDR does not distinguish between 
types of diabetes, we utilised a previously 
developed and published algorithm4 to 
identify and exclude diabetes patients 
affected by non-T1D subtypes (eg, type 2 
diabetes, cystic fi brosis, monogenic and 
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neonatal forms of diabetes). The algorithm 
was further adapted to capture T1D patients 
who may have taken metformin (tradi-
tionally used for type 2 diabetes) at some 
stage currently or in the past (Figure 1). Due 
to coding issues, some patients determined 
by our algorithm to have T1D had had at 
least one hospital discharge with a coded 
diagnosis of type 2 diabetes. These patients 
were retained in the study population, 
but they were fl agged so that a sensitivity 
analysis could be undertaken.

Population characteristics
For each member of the study population, 

basic demographic and socioeconomic 
data was available, including prioritised 
self-identifi ed ethnicity, the funding district 
health board (DHB), as recorded at the 
time of each dispensing claim, and the 
New Zealand Index of Deprivation 2006 
(NZDep2006),23 a validated measure of 
socioeconomic position (using an area-based 
measure of social deprivation). In brief, the 
NZDep2006 Index enables assignment of 
levels of social and economic deprivation 
to a given residential address. From this, 

a numerical indication of deprivation for 
small geographical units can be calculated, 
using a 1–10 scale (1 representing the least 
deprived and 10 representing the most 
deprived). These were converted to quintiles 
for all data presented in this study. 

Patient characteristics at study entry 
were taken from the fi rst insulin dispensing 
record during the study period. For the 
analysis of insulin pump use by demo-
graphic characteristics and region over 
time, we used the values of the prioritised 
ethnicity, NZDep2006 score, and funding 
DHB associated with the fi rst insulin 
dispensing in the relevant calendar year. 

Statistical analysis
The methods shown in Figure 1 were used 

to ascertain the number of patients with T1D 
during the study period, and in each year 
(annual denominators). Similarly, we ascer-
tained the number of patients who received 
at least one dispensing of an insulin pump 
and/or pump consumables per calendar 
year (annual numerators). We then deter-
mined the annual numbers of patients with 
T1D according to their DHB of residence and 

Figure 1: Study fl ow diagram.
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sociodemographic characteristics, identifi ed 
pump users within these subgroups and 
calculated the corresponding proportions. 

Pearson’s Chi-square tests were used to 
compare differences between proportions. 
We repeated these analyses in a sensitivity 
analysis confi ned to the subgroup of patients 
who had at least one hospital discharge with 
a diagnosis of type 1 diabetes (T1D) and 
no discharge diagnoses of type 2 diabetes, 
as well as to those included who had been 
prescribed metformin. Finally, to explore the 
independent contributions of DHB region 
and sociodemographic characteristics to vari-
ations in pump use, we undertook a logistic 
regression analysis to estimate odds ratios 
(ORs) and 95% confi dence intervals (95% 
CIs), adjusted for the demographic character-
istics and region. All statistical analyses were 
performed using R version 3.4.24

Ethical approval
The study received ethical approval 

from the University of Otago Human Ethics 
Committee (Health), reference number 
HD17/022.

Results
Patients with T1D were identifi ed from 

national data collections (see Figure 1). The 
basic demographics of these 17,338 patients 
identifi ed with T1D are seen in Table 1. CSII 
uptake, between September 2012 (when CSII 
was publicly funded) and the end of 2016, 
as a proportion of total the T1D population 
and by individual patient characteristics are 
shown in Table 2, as well as graphically in 
Figure 2.

These highlight that during the fi ve years 
of publicly funded CSII, from 2012 to end of 
2016 the proportion using CSII has increased 
from 1.6% in 2012 to 11.3% in 2016. Over 
this period increases are seen in the 
proportions using CSII among all available 
individual patient characteristics (eg, age, 
gender, ethnicity, level of deprivation and 
DHB of residence), however the rate of 
increase was not equally distributed (Table 
2, Figure 2, Table 4). 

To further explore this, logistic regression 
analyses were conducted. Table 3 reveals 

Figure 2: Insulin pump uptake over time as a proportion of the total T1D population by individual 
patient characteristics. 

(A) Gender; (B) ethnicity, NZ/EUR–NZ European/European; (C) deprivation quintile (Q1 least deprived, Q5 most 
deprived—derived from NZdeprivation2006 score); (D) age in years. 
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that certain patient characteristic were 
signifi cantly less likely to access CSII, when 
all other variables are controlled for. Specif-
ically, females were more likely than males 
to be using a pump (adjusted OR 2 [(1.8–2.2)] 
(this was particularly so from age 20 years 
to age 60 years—data not shown); Maori, 
Pacific and Asian patients were significantly 
less likely to be using a pump than New 
Zealand Europeans (adjusted ORs 0.4 [95% 
CI 0.3–0.4], 0.2 [95% CI 0.1–0.3] and 0.2 [95% 
CI 0.1–0.3], respectively); and those in more 
deprived deciles were significantly less likely 

to be using a pump than those in decile 1 
(decile 5 OR 0.6 [95% CI 0.5–0.7]). To test 
assumptions made in our T1D study algo-
rithm (Figure 1), further sensitivity analyses 
were done. The results and odds ratios were 
very similar in sensitivity analyses confined 
to the subgroup of the study population 
with at least one discharge diagnosis of type 
1 diabetes and no type 2 diagnoses (data 
not shown), and with additional analyses 
subtracting those who had been previously 
been exposed to metformin. Table 4 high-
lights regional disparities based on DHB of 
residence adjusting for age, gender, ethnicity 
and deprivation. These reveal a greater than 
four-fold difference in CSII between the 
DHBs with the highest and lowest uptake, 
despite identical PHARMAC access. In 
addition, for three DHBs (not for the other 
17), there is a signifi cant interaction between 
childhood age and DHB. As seen in Figure 
2 children are more likely to get pumps 
than adults overall, and this relationship is 
stronger for Counties Manakau, Midcentral 
and Nelson Marlborough. In Counties 
Manakau, the OR for child is between 4.3 and 
10.5, and for an adult it is between 0.7 and 
1.4; In Midcentral, these ORs are [4.4–11.2] 
for a child and [0.7–1.6] for an adult, and in 
Nelson they are [5.4–13.1] and [0.7–1.6].   

Discussion
This study examines national patterns of 

insulin pump uptake, in New Zealanders 
living with T1D, from the introduction of 
PHARMAC publicly funded access criteria. 
The main fi ndings are that since funding 
was introduced, access has considerably 
expanded. Overall New Zealand uptake of 
CSII was at 11.3% by end of 2016, compared 
to at least 40% in the US,25 38% in Canada16 
and 16% in Italy.26 Despite public access 
criteria, several sociodemographic disparities 
in access appear to exist. When controlled for 
all available variables, these include differ-
ences in utilisation by DHB, age, gender, 
ethnicity and socioeconomic position. 

Insulin pump uptake has not previ-
ously been examined by DHB including 
controlling for other potential confounders. 
The key fi nding of this study is that DHB of 
residence is independently associated with 
insulin pump uptake despite theoretically 
equal access to PHARMAC access criteria 
(up to four-fold difference between highest 

Table 1: Characteristics of the study population 
at entry. 

Characteristic Number (%)
(n= 17,338)

Gender

Female 8,657 (49.9)

Male 8,681 (50.1)

Age group (years)

0–9 931 (5.4)

10–19 2,454 (14.2)

20–29 2,929 (16.9)

30–39 3,140 (18.1)

40–49 2,532 (14.6)

50–59 2,295 (13.2)

60–69 1,747 (10.1)

70 + 1,310 (7.6)

Ethnicity (prioritised)

NZ European 13,142 (75.8)

Māori  1,753 (10.1)

Asian                              1,134 (6.5)

Pacific 728 (4.2)

Other  236 (1.4)

Unknown  345 (2.0)

NZ Deprivation (06) quintile

1 (least deprived) 3,061 (17.8)

2 3,223 (18.7)

3                                        3,459 (20.1)

4 4,080 (23.7)

5 (most deprived) 3,420 (19.8)
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Table 2: Annual proportions (%) of patients with type 1 diabetes using an insulin pump, overall and by demographic characteristics. 

Characteristic Number of pump users/number with type 1 diabetes (%)      

2012  2013 2014 2015 2016

Total 213/12,985 (1.6) 916/13,629 (6.7) 1,290/14,131 (9.1) 1,496/14,479 (10.3) 1,685/14,931 (11.3)

Gender

Female 126/6,028 (2.1) 570/6,410 (8.9) 799/6,674 (12.0) 920/6,802 (13.5) 1,025/7,073 (14.5)

Male 87/6,957 (1.3) 346/7,219 (4.8) 491/7,457 (6.6) 576/7,677 (7.5) 660/7858 (8.4)

Age group (yr)

0–9 45/360 (12.5) 89/369 (24.1) 113/410 (27.6) 133/457 (29.1) 137/465 (29.5)

10–19 85/1,759 (4.8) 291/1,808 (16.1) 376/1,788 (21) 395/1,797 (22) 432/1,817 (23.8)

20–29 16/2,017 (0.8) 107/2,161 (5) 185/2,345 (7.9) 231/2,424 (9.5) 272/2,530 (10.8)

30–39 23/1,928 (1.2) 138/2,067 (6.7) 190/2,185 (8.7) 236/2,252 (10.5) 247/2,383 (10.4)

40–49 17/2,121 (0.8) 113/2,172 (5.2) 180/2,197 (8.2) 205/2,161 (9.5) 249/2,215 (11.2)

50–59 12/2,027 (0.6) 91/2,074 (4.4) 116/2,117 (5.5) 144/2,159 (6.7) 171/2,164 (7.9)

60–69 9/1,562 (0.6) 66/1,649 (4) 96/1,695 (5.7) 115/1,767 (6.5) 132/1,827 (7.2)

70+ 6/1,211 (0.5) 21/1,329 (1.6) 34/1,394 (2.4) 37/1,462 (2.5) 45/1,530 (2.9)

Ethnicity (prioritised)

NZ European 189/10,523 (1.8) 826/10,927 (7.6) 1,161/11,221 (10.3) 1,344/11,455 (11.7) 1,505/11,715 (12.8)

Māori 12/1,174 (1) 45/1,272 (3.5) 64/1,361 (4.7) 78/1,410 (5.5) 99/1,477 (6.7)

Asian 5/435 (1.1) 14/522 (2.7) 20/594 (3.4) 27/641 (4.2) 27/736 (3.7)

Pacific 2/439 (0.5) 11/479 (2.3) 15/501 (3) 17/523 (3.3) 18/539 (3.3)

Other 3/126 (2.4) 6/147 (4.1) 6/160 (3.8) 9/160 (5.6) 13/172 (7.6)

NZDep20061

1 (least deprived) 54/2,330 (2.3) 224/2,436 (9.2) 303/2,527 (12) 354/2,593 (13.7) 395/2,711 (14.6)

2 53/2,420 (2.2) 189/2,546 (7.4) 280/2,637 (10.6) 329/2,728 (12.1) 361/2,806 (12.9)

3 38/2,580 (1.5) 186/2,724 (6.8) 264/2,815 (9.4) 316/2,895 (10.9) 345/2,972 (11.6)

4 43/102 (1.4) 208/3,236 (6.4) 276/3,316 (8.3) 303/3,395 (8.9) 352/3,484 (10.1)

5 (most deprived) 25/2,502 (1) 108/2,630 (4.1) 164/2,772 (5.9) 190/2,799 (6.8) 227/2,882 (7.9)

1NZDep2006—New Zealand Deprivation index 2006.

and lowest using DHBs). Differing access 
to diabetes regimens has previously been 
described in children at new diagnosis in 
Australasia, with quite different approaches 
taken by diabetes teams depending on 
centre of treatment.27 This suggests that 
availability of diabetes team members with 
experience or enthusiasm for new diabetes 
technologies may in part be an infl uencing 
factor in CSII uptake. Staff may also be using 
personal judgements28 or centre-specifi c 

access criteria,16 which may be impacting 
access to CSII for individuals living in some 
DHBs. These factors appear more likely 
than inadequate size of DHB or inadequate 
access to specialised services in some DHBs, 
as differences were also observed between 
DHBs with tertiary specialist services and 
large urban populations, eg, Canterbury 
DHB had one of the lower proportions of 
CSII use. Other factors that need further 
exploration are differences in funding and 
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Table 3: Proportions of patients with type 1 diabetes using an insulin pump in 2016 according to demo-
graphic characteristics, with crude and adjusted odds ratios. 

Characteristics Proportion using an 
insulin pump in 2016

Crude odds ratio 
(95% CI)

Adjusted odds 
ratioa (95% CI)

Gender

Female (14.5) 1.8 (1.7–2.1) 2 (1.8–2.2)

Male (ref) (8.4) 1.0 1.0

Age group (years)

0–9 (29.5) 4.3 (3.6–5.2) 4.6 (3.8–5.7)

10–19 (23.8) 1.8 (1.5–2.1) 1.8 (1.5–2.2)

20–29 (ref) (10.8) 1 1

30–39 (10.4) 1.1 (0.9–1.3) 1.1 (0.9–1.3)

40–49 (11.2) 0.9 (0.8–1.1) 0.9 (0.7–1.1)

50–59 (7.9) 0.7 (0.6–0.9) 0.7 (0.5–0.8)

60–69 (7.2) 0.5 (0.4–0.7) 0.5 (0.4–0.6)

70+ (2.9) 0.2 (0.1–0.3) 0.2 (0.1–0.3)

Ethnicity (prioritised)

NZ European (ref) (12.8) 1 1

Māori (6.7) 0.5 (0.4–0.6) 0.4 (0.3–0.4)

Asian (3.7) 0.3 (0.2–0.4) 0.2 (0.1–0.3)

Pacific (3.3) 0.2 (0.1–0.4) 0.2 (0.1–0.3)

Other (7.6) 0.6 (0.3–0.9) 0.4 (0.2–0.8)

Unknown (7.9) 0.6 (0.4–0.9) 0.7 (0.5–1.1)

NZDep2006 quintileb

1 (least deprived) (ref) (14.6) 1 1

2 (12.9) 0.9 (0.7–1) 0.9 (0.7–1.0)

3 (11.6) 0.8 (0.7–0.9) 0.8 (0.6–0.9)

4 (10.1) 0.7 (0.6–0.8) 0.6 (0.5–0.8)

5 (most deprived) (7.9) 0.5 (0.4–0.6) 0.6 (0.5–0.7)

aOdds ratios are adjusted for DHB and all other variables in the table.
bNZDep2006—New Zealand Deprivation Index 2006.

staffi  ng levels between various diabetes 
DHB diabetes teams available to support 
technological advances. These have been 
previously shown to be quite disparate 
between different Australasian centres, 
including those within New Zealand.29 

The other variables that appear to 
infl uence CSII uptake were age, gender, 
ethnicity and socioeconomic position. These 
fi ndings confi rm the results of previous New 

Zealand and international research showing 
disparities in access to CSII due to sociode-
mographic factors.4,17,30 Importantly, in this 
2016 data, disparities in access for those of 
Māori and Pacifi c ethnicity were present, 
and appear to be independent of socio-
economic deprivation, which was also an 
independent predictor of pump uptake. This 
independent relationship to inequality by 
ethnicity and deprivation has been seen in 
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Table 4: Proportion of patients in 2016 using pump therapy by district health board funding region.1

District health board Proportion using pump (%) Crude odds ratio Adjusted odds ratio2

Canterbury 161/1,947 (8.3) 1 (ref) 1 (ref)

Auckland 193/1,603 (12) 1.5 (1.2–1.9) 1.7 (1.3–2.1)

Waitemata 135/1,598 (8.4) 1 (0.8–1.3) 1.3(1–1.6)

Waikato 238/1,464 (16.3) 2.2 (1.7–2.7) 2.8 (2.3–3.5)

Southern 192/1,264 (15.2) 2 (1.6–2.5) 2.2 (1.7–2.7)

Capital and Coast 126/1,078 (11.7) 1.5(1.1–1.9) 1.6 (1.3–2.1)

Counties Manukau 79/1,026  (7.7) 0.9 (0.7–1.2) 1.4 (1–1.8)

Bay of Plenty 96/668   (14.4) 1.9 (1.4–2.4) 2.4 (1.8–3.2)

Midcentral 63/589   (10.7) 1.3(1–1.8) 1.5(1.1–2.1)

Hawke’s Bay 65/578   (11.2) 1.4(1–1.9) 1.8 (1.3–2.4)

Hutt 66/564   (11.7) 1.5 (1.1–2) 1.9 (1.3–2.5)

Nelson Marlborough 68/541   (12.6) 1.6(1.2–2.1) 1.7 (1.2–2.3)

Northland 44/462   (8.3) 1.2 (0.8–1.6) 1.5 (1.1–2.2)

Taranaki 49/397   (12.3) 1.6 (1.1–2.2) 1.8 (1.2–2.5)

Lakes 28/338   (8.3) 1 (0.6–1.5) 1.2 (0.8–1.9)

South Canterbury 30/236   (12.7) 1.6 (1–2.4) 1.7 (1.1–2.6)

Whanganui 13/218   (6) 0.7 (0.4–1.2) 0.9 (0.5–1.5)

Wairarapa 26/123   (21.1) 3 (1.8–4.7) 4 (2.4–6.5)

West Coast 7/142    (4.9) 0.6 (0.2–1.2) 0.7 (0.3–1.5)

Tairawhiti 6/95     (6.3) 0. 7 (0.3–1.6) 1.2 (0.5–2. 7)

1In descending order of type 1 diabetes population size; 2adjusting for all variables in Table 2.

other New Zealand Health data.4,31 Combined 
with the DHB data, these fi ndings have 
important implications for diabetes care and 
funding. Those of non-European ethnicity 
and with greater degrees of socioeconomic 
deprivation have previously been shown 
to have poorer diabetes outcomes.32,33 In 
Australia and the US the vast majority of CSII 
is funded via private health insurance and 
these access disparities therefore are likely 
to be even greater. CSII is an important tool, 
and New Zealand has world-leading public 
access, when specifi c criteria are met. Our 
criteria currently disadvantage those with 
less healthy control and this is likely contrib-
uting to disparity and unequal of access. 
In the UK for instance, having less healthy 
glycaemic control is actually a potential 
indication for a trial of CSII, and those with 

very poor glycaemic control have previously 
been shown to have potentially very good 
outcomes when using CSII.34 However, it also 
remains important to remember that other 
aspects of diabetes care have been shown 
to be equally important for successful 
outcomes, including education and close 
diabetes team support.2,35 Unfortunately, 
our funding model via PHARMAC is unable 
to allocate equal money between devices/
pharmaceuticals and diabetes support 
and education. Funders should pay close 
attention to this issue when funding is allo-
cated to new diabetes technologies, ideally if 
access criteria are used to limit access based 
on glycaemic control, equal funding would 
also be put in place for supporting those 
who may have barriers to meeting or under-
standing access criteria. 
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Like all studies, this one has strengths and 
weaknesses. Key strengths are the complete 
national data drawn from routinely 
collected linked data sources, as well as the 
uniformity of access to the national access 
criteria between DHBs. In addition this data 
spans the period of time between access 
criteria being monitored by an “insulin 
pump panel” (2012–2014) and transition 
to independent online specialist access 
criteria (2014–ongoing), and highlights that 
speed of uptake does not appear to have 
been specifi cally altered by this change in 
administration. Potential weaknesses are 
the methods used to determine T1D from 
these linked data sources. We have used 
an algorithm technique to deal with this. 
This algorithm ensures likely contami-
nation of the sample with type 2 diabetes 
is negligible but may lead to small loss of 
T1D from the total sample. As an example, 
100 individuals using CSII were excluded 
with our algorithm, a number considered 
to be of negligible impact to the conclusions 
drawn. In addition, given the use of national 
de-identifi ed routinely collected data, we did 
not have access to the full electronic records 
of each participant. This means that we are 
left with an incomplete understanding of 
why sociodemographic variables such as 
DHB of residence and deprivation adversely 
impact access to CSII. 

As this data comes from public pharma-
ceutical dispensing data, we also have no 
access to data on privately funded CSII, 
and those who moved between private- or 
hospital-funded access following availability 
of access criteria. However, as no insurance 
companies in New Zealand reimburse for 

CSII, and public access criteria are rela-
tively broad (based on hypoglycaemia or 
elevated glycaemic control) it is expected 
that numbers accessing ongoing private 
CSII are negligible. In addition, by early 
2013 it is anticipated that nearly all eligible 
pre-existing patients using private- or hospi-
tal-funded CSII would have crossed over to 
fully funded access and thus been included 
in our data. This is likely the explanation for 
the more rapid rise in access seen between 
2012 and 2013. Finally, this study addresses 
uptake of CSII only. Due to weaknesses in 
current data linking it remains impossible 
to accurately describe glycaemic outcomes 
using national data collections. Efforts to 
address this defi cit are required to allow for 
adequate clinical benchmarking.      

In conclusion, since approval for publicly 
funded insulin pumps from September 
2012 there has been a steadily increasing 
uptake. Overall use still appears lower 
than many similar high-income countries. 
Despite public access criteria, disparities in 
uptake appear to exist, and in addition to 
traditionally described socio-demographic 
barriers to healthcare, DHB of residence is 
also an independent predictor of uptake. 
Efforts to reduce these disparities are 
required. In particular, changes to aspects 
of the access criteria that appear to limit 
access based on age, socioeconomic position 
and ethnicity should be considered, and for 
those who do not meet access criteria partic-
ularly due to unhealthy glycaemic control, 
more funding for education and support to 
ensure more equal overall outcomes should 
also be incorporated. 
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Beau lines and telogen 
ef� uvium following 

aluminium phosphide 
poisoning

Samaneh Nakhaee, Nasim Zamani, Omid Mehrpour

Aluminium phosphide (AlP) is a type 
of fumigant that is applied to protect 
stored grains from bacterial and 

fungal contamination. Contact of AIP with 
water releases phosphine gas (PH3), which 
is a very dangerous poison. Even a small 
amount of exposure to this chemical causes 
signifi cant toxicity. AlP poisoning is an im-
portant clinical problem in Asian countries 
such as Iran and India, and there are several 
reports of its poisoning from both develop-
ing and developed countries.1  AlP poisoning 
is not common in Western countries because 
there is a trend of much less use of AlP, but 
is reported. For instance, between 2005 and 
2009, there were 10 cases of AlP poisoning 

reported in the State of California.2 There 
are very few publications describing fol-
low-up for survivors of AlP poisoning, and in 
addition skin and nail complication induced 
by AlP are rarely reported. 

This report summarises the clinical case 
of a 24-year-old female who attended our 
emergency department after intentional 
ingestion of one, three-gram, undissolved 
AlP tablet, with four glasses of water. The 
diagnosis of AlP poisoning was confi rmed by 
patient history, collateral history from her 
closest relatives , and a positive silver nitrate 
paper test to phosphine. Her initial clinical 
manifestations were: hypotension with 
blood pressure of 90/50mmHg  tachycardia 

Figure 1: Severe diffuse hair loss, posterior view.

CLINICAL CORRESPONDENCE



91 NZMJ 8 March 2019, Vol 132 No 1491
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

with a pulse rate of 120bpm; tachypnea, 
respiratory rate of 20 per minute; and 
reduced oxygen saturation of 96% with 
hypoxemia, PaO2 59mmHg, associated with 
a pH of 7.39, and bicarbonate of HCO3 of 
12.9mmol/L. The patient was admitted to the 
intensive care unit and received intravenous 
crystalloid fl uid, vasopressors (dopamine 
and norepinephrine), digoxin, glucagon, 
magnesium sulfate, sodium bicarbonate, 
vitamin C, vitamin E, heparin and N-acetyl-
cysteine. Twenty-four hours after admission, 
she became shocked, with more profound 
hypotenion; blood pressure of 75/50mmHg, 
with severe metabolic acidosis with bicar-
bonate of 7mmol/L; and hypoxemia with 
oxygen saturation of 70%, and associated 
respiratory distress. She was then intu-
bated and put on mechanical ventilation. 
Thirty-six hours after admission, echocardi-
ography showed a left ventricular ejection 
fraction of less than 20%, global hypoki-
nesia of the left ventricle, and mitral valve 
regurgitation. An intra-aortic balloon pump 
(IABP) was inserted. Eight days later her 
blood pressure was 110/80 and IABP was 
removed. Echocardiography on day 20 of 
admission showed an increase of LVEF to 
50%. Twenty-seven days after admission, 
she was discharged in good condition. Four 

months later, she referred to us again with 
hair loss and nail deformity (Figures 1 and 
2). She had not consumed any medication, 
and her hormonal profi le, thyroid tests, 
serum iron, ferritin and total iron binding 
capacity were normal. By history there was 
no evidence of anorexia, crash dieting or 
low protein intake. A smear and biopsy of 
the scalp were negative for alopecia areata, 
scalp infections, and other skin disorders, 
including lichen planus. Trichotillomania 
was very unlikely because of the diffuse 
hair loss. The patient was followed for fi ve 
months by the end of which her nail changes 
and hair loss recovered completely without 
any treatment.

We believe this represents telogen 
effl  uvium (TE), which is non-scarring acute 
onset alopecia of diffuse hair loss caused by 
metabolic, hormonal or physiologic stress. It 
occurs when a signifi cant number of anagen 
hairs are triggered to stop growing prema-
turely, by any stimulus, and subsequently 
enter catagen phase, followed by the telogen 
phase with spontaneous recovery in six 
months .3 Beau lines are transverse depres-
sions in the nail plate due to a slowing/
disruption in cell growth from the more 
proximal matrix which results in a thinner 

Figure 2: Beau lines in fi nger nail.
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nail plate.4  It can be caused by trauma, a 
local disease involving the nail fold, meta-
bolic, infl ammatory or traumatic causes; 
and in this case shock and cardiac failure 
related to AlP poisoning. Various drugs and 
poisonings can directly induce hair and 
nails disorders. It has been proposed that 

mercury, thallium and arsenic poisoning 
can cause TE and Beau lines .5 These diag-
noses should also be considered in any 
patient who has passed the acute phase of 
the severe systemic disease, possibly related 
to toxins or poisoning, and subsequently 
presenting with hair loss and nail deformity. 
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Successful intravascular 
lithotripsy for severely 
calci� ed le�  anterior 
descending coronary 

artery stenosis
Aleksandra Pineda, Aniket Puri, Bijan Jahangiri

A 55-year-old male reported chest pain 
and was found to have ECG changes 
anterolaterally. No previous cardi-

ac history was reported. His troponin was 
signifi cantly elevated. Coronary angiogram 
showed heavily calcifi ed severe (95%) prox-
imal LAD stenosis with associated coronary 
aneurysm (Figure 1A). Multiple attempts 
to predilate the proximal LAD lesion with 
semi-compliant and non-compliant balloons 
at high pressures were unsuccessful. The 
OCT confi rmed extensive circular calcifi ca-
tion in proximal LAD (Figure 1A). The distal 
RVD (reference vessel diameter) was 3.5mm 
and minimum lumen diameter approxi-
mately 2mm, making the vessel not suitable 
for rotational atherectomy, so coronary lith-
otripsy angioplasty was performed. We used 
3.0/12mm Shockwave balloon (Shockwave 
Medical, Fremont, California) infl ated to 4 
atm and performed fi ve cycles of lithotrip-
sy (10 pulses each). OCT confi rmed cracks 
of calcifi cation and signifi cant increase in 
lumen diameter (Figure 1B). Subsequently 

a 3.5/28mm drug-eluting stent was implant-
ed and post-dilated at high pressure. Final 
angiography showed an excellent result. 
OCT showed an optimal stent expansion and 
apposition (Figure 1C). 

Discussion
Percutaneous coronary intervention 

(PCI) of heavily calcifi ed, resistant stenoses 
remains a challenge to interventional cardi-
ologists despite developments in procedural 
techniques and technology. Inadequate 
lesion preparation may lead to stent under-
deployment, which consequently predisposes 
to in-stent restenosis and stent thrombosis.1 
Over the years, high-pressure balloons, 
cutting balloons and atherectomy devices 
have been used to tackle such lesions.1

Treatment of heavily calcifi ed lesions is 
associated with higher procedural risk and 
overall increased risk of adverse cardiovas-
cular events at two-year follow-up related 
mainly to higher TVR (target vessel revascu-
larisation) rate.2

ABSTRACT
Percutaneous coronary intervention (PCI) of heavily calcified stenoses remains a significant challenge 
to interventional cardiologists. Over the last years, high-pressure balloons, cutting balloons as well as 
atherectomy devices have been used to tackle such lesions. Lithoplasty is a method of lesion modification 
using intravascular lithotripsy (IVL, shockwave) to treat particularly calcified coronary lesions. A 55-year-old 
male without previous cardiac history reported chest pain and was found to have ECG changes anterolaterally 
and significantly elevated troponins. Coronary angiogram showed heavily calcified severe proximal 
le�  anterior descending (LAD) stenosis. The attempts to predilate the lesion with semi-compliant and 
non-compliant balloons at high pressures were unsuccessful so the decision was made to use a shockwave 
balloon. Subsequently a drug-eluting stent was successfully implanted and post-dilated at high pressure. 
Final angiography showed an excellent result, also confirmed in optical coherence tomography (OCT).
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Lithoplasty is a novel approach of lesion 
modifi cation using intravascular lithotripsy 
(IVL, shockwave) in a balloon developed to 
treat calcifi ed coronary lesions. The tech-
nology utilises high-speed sonic pressure 
waves which selectively disrupts superfi cial 
and deep calcium within the vessel and 
has minimum impact on healthy tissue.3 
The data from the Disrupt CAD study is 
very promising showing that the lithop-
lasty balloon-based therapy resulted in 98% 
device success and facilitated 100% stent 
delivery.3 It also demonstrated a low major 
adverse cardiac event rate with minimal 
vascular complication.3 The effi  cacy of IVL 

has been also confi rmed in OCT showing a 
signifi cant increase in acute area gain and 
favourable stent expansion.4 Together with 
other advantages such as the ease of use 
and less procedural complications, intravas-
cular lithotripsy has become an attractive 
alternative for treatment of heavily 
calcifi ed complex lesions, especially in the 
presence of increased calcifi ed burden in 
the ageing population. The intravascular 
lithotripsy is now also available in Christ-
church Hospital, which will allow for this 
treatment method to be used routinely in 
patients with severe calcifi ed coronary 
artery disease from our region.

Figure 1: Angiographic view and OCT (cross section, longitudinal view and 3D view of the vessel) showing a heavily calcifi ed proximal 
LAD stenosis before treatment (A), the result after lithoplasty with calcium cracks (B) and after stent implantation (C).
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Lifespan of New Zealand 
Second World War veterans 

from one large cemetery: the 
case for a national-level study

Nick Wilson, Glyn Harper

For veterans of the Second World War 
(WW2), most studies suggest long-
term adverse impacts on their health, 

especially if they had been prisoners of war 
(POWs). But such studies do not always fi nd 
that these veterans had an increase in all-
cause mortality, possibly due to the ‘healthy 
soldier effect’ (references available on 
request). For New Zealand, being a veteran 
of the First World War (WW1) has been 
associated with a reduced lifespan,1 but such 
a study has never been performed for WW2 
veterans. This is despite adverse morbidity 
impacts being described in this group from 
survey data,2 psychiatric studies (eg, by Ma-
cleod3) and interview data.4–6 Indeed, in 1946 
there were 22,846 WW2 personnel receiving 
war pensions for service-related disabilities, 
and in the 1945–1946 year the New Zea-
land Government spent £58,302 on medical 
treatment of war pensioners.7 The detailed 
study by Parr4 reported that many veter-
ans “came home with invisible wounds”. It 
recorded that in 1985 more than 10,000 of 
these veterans were offi  cially recognised as 
suffering from “nervous system disabilities” 
(Parr, p14), with cases of post-traumatic 
stress disorder and alcohol abuse. So to 
commence some initial exploration of the 
lifespan issue, we examined an administra-
tive dataset which already had the age of 
deaths for WW2 veterans buried at a large 
New Zealand cemetery.

Methods
We obtained an administrative dataset 

(in Excel) of the names, date of burial and 
age of death of war veterans buried in the 
veterans section of a large urban cemetery 
(Taita Lawn Cemetery, Naenae, Lower Hutt 
City). We then cross-checked the names (and 
military service numbers where available) 

with the online Cenotaph database held 
by Auckland Museum.8 This allowed us to 
exclude veterans who were also in other 
wars and who were in the military forces of 
other countries.

To further minimise the chance of the 
veteran also being a WW1 veteran, we 
also only included the age cohorts born 
between 1905 and 1928 (ie, they would at 
the most only be aged 13 years in the last 
year of WW1 [1918] and those born in 1928 
would only turn 17 in the last year of WW2 
[1945], a year below the legal admission 
age). The Cenotaph data also supplied status 
on having been a POW or not, and if the 
veteran had served in the Māori Battalion.

We created a synthetic cohort matched 
to each real veteran in the dataset with an 
assigned lifespan value based on that of 
the average New Zealand man who was 
born in the same year and for the age they 
were in 1946 (the year after the one when 
the war ended). These values have all been 
estimated for fi ve-year intervals by a large 
Statistics NZ (SNZ) study9 and we interpo-
lated the values for birth years in between 
the fi ve-year values provided by SNZ.

Results
As detailed in Table 1, this cohort of 

veterans had a signifi cantly lower lifespan 
relative to the SNZ estimates for the matched 
synthetic cohort of New Zealand males born 
in the same year and being alive in 1946 (ie, 
a 4.9-year defi cit; 68.5 vs 73.4 years). Within 
the veteran cohort there was also a signifi -
cantly lower lifespan for those in the Māori 
Battalion and for those who were not buried 
next to their spouse/partner. But there was 
no signifi cant difference by former POW 
status (albeit based on small numbers).
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Discussion
The apparent lifespan defi cit for these 

WW2 veterans (relative to estimates of 
lifespan from national lifetables) is plau-
sible, given the international and New 
Zealand literature concerning the long-term 
health impacts of being a WW2 veteran. 
Although a small percentage of WW2 
veterans are still currently alive, their 
deaths in the future are unlikely to make 
much impact on such results (eg, there could 
be men who joined in the last year of the 
war [1945] at age 18 years [born in 1927] 
who were aged 92 years in 2019). 

Instead, the much larger methods 
limitation with this analysis is that this 
is just one cemetery which may not be 
nationally representative. Even though the 
deprivation maps of the Lower Hutt City and 
Upper Hutt City10 areas suggest a broad mix 
of socioeconomic groups, it could still be that 
the veteran population tended to reside in 
the more deprived areas in these cities. The 

movement of men to the Hutt Valley after 
WW2 for work may also mean that those 
buried in this cemetery refl ect a cohort born 
in quite different rural and urban settings 
from around New Zealand.

Given these limitations, these results 
should be seen as very tentative and more 
as a demonstration of what could be studied 
if a more appropriate sample was used, eg, 
a random selection of all the New Zealand 
military personnel. Such work would need 
to be well resourced, as extensive archival 
and genealogical database work is required 
to establish the dates of birth and death of 
each veteran. Even more work would be 
required to collect data on occupational 
class, military rank, if wounded, and marital 
status (the latter given the interesting results 
above that having a spouse may be asso-
ciated with a lifespan benefi t). Such further 
analysis with a nationally representative 
sample seems important if New Zealand 
society is to obtain a better understanding of 
the full impact of this major war.

Table 1: Lifespan results for the veteran cohort for male New Zealand military personnel involved in WW2 from one large New Zealand 
cemetery. 

Specific population Mean age (years) 
at death (SD)

Median age 
(years) at 
death

P-value Comment

Full veteran cohort (n=702) (New Zealand mil-
itary who participated in WW2 but no other 
wars, though we included those who were 
also in J Force, the New Zealand military 
force occupying Japan in 1946 to 1948).

68.5
(11.0)

68 <0.0001 (Kruskal-
Wallis test for 
two groups)

For birth years 1905 to 1928, 
median birth year = 1917 (ie, 
age 22 years at the start of 
WW2 in 1939)

Synthetic comparison cohort with nationally 
representative lifespans calculated from the 
SNZ lifetables (matched to the birth cohort of 
the 702 veterans, for life expectancy in 1946).

73.4 
(SD not meaningful)

73.5

Prisoner of war (n=53) 68.8
(10.1)

68 0.869
(ANOVA)

Many of these men were tak-
en prisoner in Crete in 1941

Not a prisoner of war (n=649) 68.5
(11.1)

68

Participation in the Māori Battalion (ie, likely 
of Māori ethnicity) (n=16)

60.6
(9.3)

57 0.0034 (ANOVA)

Not in the Māori Battalion (n=686) (nearly all 
European, but includes some Māori in other 
military units)

68.7 
(11.0)

68

Buried next to spouse/partner (n=287)* 72.3
(10.0)

73 <0.00001 (ANO-
VA)

Not buried next to spouse/partner (n=415) 65.9
(11.0)

65

*The dataset included details about if a female spouse/partner was buried in linked plots labelled “1” and “2” beside each other (for simplicity we excluded 
those cases of a man buried next to a man in linked plots, though in some cases the relationship was detailed, eg, being brothers). 
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Comment on: “Quality 
of electronic records 

documenting adverse drug 
reactions…”

John S Fountain, Susan H Kenyon

Adverse drug reactions (ADRs) are an 
important contributor to mortality, 
morbidity and healthcare costs. A 

1998 meta-analysis in the US concluded 
that ADRs were the fourth to sixth leading 
cause of death in hospitalised patients, with 
serious ADRs occurring in 6.7% of patients.1 
Since that report, ADR-related deaths in the 
US have increased from 0.08 to 0.12/100,000 
population over the eight-year period 1999 
to 2006, with death signifi cantly more likely 
in those aged over 55 years and greatest in 
those aged 75 years or more.2 Importantly 
it is recognised that signifi cant numbers of 
ADRs are preventable—72% in one review 
of occurrence in developed nations.3 While 
defi nitive New Zealand research in this 
area is lacking we are not immune to this 
phenomenon, particularly given an ageing 
population.4

A primary step for recognising and 
therefore preventing ADRs is the collection 
of accurate and shareable data describing 
these events. However, the recent article by 
Braund et al has highlighted shortcomings 
in this area due to data inaccuracies, lack of 
precision and diffi  culties in accessing event 
information.5 The authors conclude that:

“…information transfer between elec-
tronic systems needs high-quality data to 
be entered at the time of a reaction initially 

being recorded to ensure there is appropriate 
robustness and maximal clinical utility of 
information through sharing of information”.

The necessity to collect robust and 
sharable ADR data has been recognised 
and a solution is being developed through 
the auspices of the Health Information 
Standards Organisation (HISO) with input 
from Medsafe and clinical experts. HISO, 
a committee supported by the Ministry 
of Health’s Data and Digital directorate, 
promotes the adoption of fi t-for-purpose 
health information standards for the New 
Zealand health system. An Adverse Reaction 
Reporting Standard (ARRS) is currently 
under development for evaluation, and is 
expected to be released during 2019. This 
standard is based on the SNOMED CT termi-
nology to support effi  cient entry, retrieval 
and reuse of clinical information. Once 
approved, ARRS can underpin a nationally 
integrated ADR reporting system to enable 
both individual patient alerting and national 
pharmacovigilance.

This will be an important step in 
improving patient safety and wellbeing. 
But for these benefi ts to be realised there 
must be uptake from vendors to incorporate 
this initiative into existing and future IT 
products, and the cooperation of clinicians 
to effectively utilise this solution.
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Switching from gabapentin 
to pregabalin

Pauline McQuoid

Gabapentin and pregabalin are fully 
subsidised on prescription in New 
Zealand. Originally developed as anti-

convulsants, they are more widely used for 
neuropathic pain. The proposed mechanism 
for analgesic activity is binding to the α2δ 
subunit of voltage-gated calcium channels in 
the central nervous system, which reduces 
the release of excitatory neurotransmitters 
such as glutamate.1 Numbers needed to 
treat for 50% reduction in neuropathic pain 
are reported as 6.3 for gabapentin (5·0–8·3) 
and 7.7 for pregabalin (6.5–9.4), and are 
dose-related.2 Switching from gabapentin to 
pregabalin may be considered for effi  cacy 
or tolerability reasons. Although there is 
no clear evidence that either gabapentin or 
pregabalin is more effective than the other 
for neuropathic pain,1 patients may bene-
fi t from switching. In an open-label study, 
analgesia improved after switching from 
gabapentin to pregabalin.3

There is no established guidance on 
converting between gabapentin and 
pregabalin.4 The manufacturers of both 
pregabalin and gabapentin advise that 
if they are to be stopped or changed to 
another medication, the dose should be 
tapered gradually over at least one week.4 
This gradual withdrawal is to minimise 
the risk of seizures where they are being 
used for patients with seizure disorders.4 
The importance of a slow withdrawal in 
patients with neuropathic pain remains 
unknown,4 however discontinuation 
symptoms have been reported with abrupt 
cessation of both gabapentin and prega-
balin. Discontinuation symptoms reported 
include insomnia, nausea, anxiety, pain, 
and sweating.4 Determining dose equiva-
lence between gabapentin and pregabalin 
is complicated by gabapentin’s nonlinear 
bioavailability, in contrast to pregaba-
lin’s linear bioavailability.6 Gabapentin’s 
bioavailability ranges from 80% with 100mg 
tds6 to 35% with 1,200mg tds.7 Despite this, 
most published guidance on switching uses 

the same conversion ratio across gabapen-
tin’s dose range.8,9 This risks giving too 
much pregabalin when converting from the 
higher end of gabapentin’s dose range. The 
conversion ratio used in one study was “of 
the author’s creation”3 and in another study 
the authors assumed that pregabalin had six 
times greater pharmacological effect against 
neuropathic pain than gabapentin based on 
the maximum dose of each medicine.8 Bock-
brader et al5 derived a potency ratio from 
EC50 data in post-herpetic neuralgia, which 
refl ects the pharmacological activity of the 
two medicines.

Actual and modelled bioavailability data6,7 
were used to calculate the approximate 
amount of gabapentin absorbed, then Bock-
brader’s potency ratio5 and a correction 
factor for pregabalin’s bioavailability (90%)1 
were applied to develop a conversion 
algorithm:

Table 1: Proposed switching doses.

Gabapentin 
dose

Suggested dose of pregabalin

100mg tds 50mg bd

200mg tds 75mg bd

300mg tds 100mg bd

400mg tds 125mg bd

500mg tds 150mg bd

600mg tds 150mg m and 175mg n

700mg tds 175mg bd OR 175mg m and 
200mg n

800mg tds 200mg bd

900mg tds 200mg m and 225mg n

1,000mg tds 225mg bd

1,100mg tds 225mg m and 250mg n

1,200mg tds 250mg bd

1,600mg tds 300mg bd

Pregabalin is available as capsules of 25mg, 75mg and 
150mg in New Zealand.
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If analgesic effect is suboptimal 1–2 weeks 
after completing the switch, pregabalin can 
be titrated up at seven-day intervals to a 
maximum daily dose of 300mg bd.10

As expected, pregabalin doses at the 
higher end of the dose range are more 
conservative than other published 
algorithms.3,9

Options for switching
There are three approaches described in 

the literature:
1. Stop/start: Take the last dose of 

gabapentin at night and start 
the target dose of pregabalin the 
following day. Two papers utilising 
this approach reported that it was 
effective and well-tolerated.3,8

2. Cross-taper: A pharmacokinetic simu-
lation model compared a stop/start 
approach with a four-day cross-taper 
whereby 50% of the gabapentin dose 
and 50% of the target pregabalin dose 
is given for four days, followed by 
discontinuation of gabapentin and 
use of target dose of pregabalin.5 Both 
approaches were pharmacokinetically 
comparable.

3. Taper down and stop gabapentin then 
gradually titrate pregabalin up: This 
is the approach recommended by the 
manufacturers. A gradual reduction 
may be more likely to avoid with-
drawal symptoms. The main problem 
with this approach is possible loss of 

analgesic effect during the tapering 
down and titrating up phases.

The adverse consequences of giving 
too much pregabalin when switching 
from gabapentin are an increase in the 
intensity of side effects. Many patients are 
reluctant to continue a medicine if they 
have unpleasant side effects when starting 
treatment. Treatment choices in neuropathic 
pain are limited, so losing an option due 
to potentially avoidable side effects can be 
frustrating. Ifuku et al8 reported a signifi cant 
increase in the number of patients with 
peripheral oedema after switching from 
gabapentin to pregabalin.

The starting dose of pregabalin 75mg 
bd recommended by the manufacturer 
seems to have been too high for some of 
our patients started on pregabalin de novo 
(not switching) and they have described 
unpleasant cognitive side effects including 
dysphoria, feeling “spaced out” or “out of 
it”, excessive sedation and dizziness. We are 
now recommending a lower starting dose 
of 75mg at night, or 25–50mg in people who 
may be susceptible to adverse effects, eg, 
adults over 75 years old.11 This is consistent 
with recommendations for both gabapentin 
and pregabalin to consider lower starting 
doses and/or slower titration in patients 
who may be more susceptible to adverse 
effects (such as frail elderly).10 The dose 
of pregabalin should be reduced in renal 
impairment (eGFR ≤60ml/min).10
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Advancing transgender 
healthcare teaching in 
Aotearoa/New Zealand

Althea Gamble Blakey, Gareth J Treharne

This letter provides a commentary that 
expands on the recent work from 
Oliphant et al1 who outline the new 

healthcare guidelines and pathways in 
transgender healthcare in Aotearoa/New 
Zealand. Here, we identify challenges in in-
stigating more education about such health-
care in the training of doctors and other 
healthcare practitioners. 

Increasing recognition of transgender 
and non-binary gender identities, and 
associated health disparities, indicate an 
unaddressed and growing need for teaching 
about transgender healthcare. Globally, and 
in Aotearoa/New Zealand there is a corre-
sponding need for high-quality research on 
how to best deliver this education. Exam-
ining the international literature and our 
own research with transgender community 
members, we fi nd insight into why this 
educational ‘gap’ may have arisen and how 
it might best be addressed. 

In some ways, it seems easy to under-
stand how such an educational gap might 
have come about. Those who are trans-
gender or of non-binary gender identity are 
often treated ‘differently’ to those who are 
cisgender, whose gender identity aligns with 
their sex assigned at birth.1 Thus, teaching 
about transgender healthcare issues can also 
be understood to be a practice that might 
be ‘different’ to customary teaching about 
healthcare, and perhaps ‘too diffi  cult’ for 
some teaching staff—namely those who lack 
experience with transgender people or foun-
dational expertise on transgender healthcare. 

Challenge 1
Past research has established three main 

barriers to effective transgender healthcare 
teaching: a) healthcare practitioners’ lack 
of understanding about transgender iden-
tities, b) gaps in healthcare practitioners’ 

education about transgender healthcare and 
c) failure to set aside transphobic personal 
values.2 Our own preliminary research 
confi rms these issues.3

We also found a notable additional issue 
around what it is to ‘be’ transgender: staff 
who teach trainee healthcare practitioners 
understand the topic of ‘being’ transgender 
as eminently caught up with issues of 
‘self’ and ‘selfhood’ and that as such, these 
issues can be inordinately sensitive. Thus, 
we understand that the corresponding 
level of skill, and values, required to effec-
tively teach transgender healthcare might 
be beyond levels currently understood 
to be effective; ‘messing up’ transgender 
education can have similar dire and 
personal consequences to ‘messing up’ a 
consultation in which a transgender person 
comes out.

Challenge 2
Evidence from the healthcare sector 

indicates that challenges in teaching trans-
gender healthcare might also be magnifi ed 
by a general backdrop of persistent discrim-
ination of the transgender/non-binary 
populous, 2 specifi cally against those who 
undertake healthcare training. A survey 
administered by the New Zealand Medical 
Students Association4 reveals a marked stig-
matisation of students who are transgender 
or of non-binary gender identity. This issue 
is signifi cant because it can perpetuate 
pre-existing gaps in provision of healthcare 
and a general tolerance of discrimination, 
scaffolded by power hierarchies across 
educational and healthcare organisations. 
This discrimination of trainee healthcare 
practitioners is likely to have a powerful 
negative effect on both the provision of 
a service and the quality of graduating 
practitioners.5 
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Challenge 3
Our recent research suggests a further 

personal challenge in engaging healthcare 
teachers in teaching about transgender 
healthcare. The topic of transgender 
healthcare can lead a teacher to expe-
rience intense feelings of inadequacy and 
‘lacking’ the required expertise, both about 
the healthcare needs of transgender people 
but also about their own pedagogical skills. 
This can be despite extensive general 
experience in educating trainee healthcare 
practitioners.3 Those who teach healthcare 
practitioners must themselves be sensitively 
helped to address several important issues 
around teaching and learning. 

Challenge 4
Considering the broader climate in which 

transgender education takes place, we also 
fi nd negative messages about ‘being trans-
gender’, even when diagnostic categories 
are revised in attempts to improve the 
care of transgender people. Changes to the 
World Health Organization (WHO) Inter-
national Classifi cation of Diseases (ICD) 
(mid-2018, into effect 2022) see ‘gender 
identity disorder’ reclassifi ed as ‘gender 
incongruence’.6 This reclassifi cation moves 
away from the category of ‘disorder of 
adult personality’ (mental, behavioural 
and neurodevelopmental disorders) to 
one relating to sexual health7 noted by the 
WHO’s department of reproductive health 
and research coordinator as a move aimed 
to reduce discrimination—“better social 
acceptance for these individuals”.7 However, 
the revised classifi cation can still be inter-
preted as pathological, which reinforces 
the idea that being cisgender is the ‘norm’ 
and perpetuates the ‘legitimate’ questioning 
of transgender people’s identities.8 As one 
transgender person put it:

“I wish that people, especially doctors, 
would understand and accept me.”9

Challenge 5
Further challenges lie in the signif-

icant resource issues faced by the trainee 
healthcare education system. One in-depth 
examination of US medical education 
reveals that “the reported time dedicated 
to LGBT-related topics... was small... the 
quantity, content covered and perceived 
quality of instruction varied substantially”,10 

a shortfall apparently still unaddressed. 
Similarly, medical course convenors in 
Aotearoa/New Zealand note limited time 
to cover LGBT content due to “clashes 
with ever growing range of other essential 
content.”11 Convenors also note that the 
growing requirement to generally cultivate 
trainee healthcare practitioners’ refl ective 
thinking will also compete with any ‘diffi  cult’ 
issue requiring concentrated resources, eg, 
physical space/small group work. 

Hope
Oliphant et al’s work offers some 

important progress in in Aotearoa/New 
Zealand. Their recently released guidelines 
and care pathways for gender affi  rming and 
gender diverse healthcare1 set standards 
for all healthcare practitioners to provide, 
uphold, develop and incorporate into all 
future relevant contexts. 

Other recent research in Aotearoa/New 
Zealand offers evidence about a further 
important starting point for our quest to 
develop transgender healthcare education 
research. Recent empirical research reveals 
the challenging nature of the central need 
to cultivate teachers’ and trainee healthcare 
practitioners’ values, as part of challenges 
described above.12 Values development 
can be an intricate and potentially chal-
lenging process with a high likelihood of 
failure.12 Cultivating the values of either 
teacher or student demands skill and time, 
and discourse about personal values can 
easily cause offence and fail to ensure 
ethical duties are met. In other words, a 
signifi cant portion of learning about trans-
gender healthcare issues may not simply 
result from instigating relevant content or 
pedagogic process but necessarily require a 
sensitive and specifi c pedagogic discourse 
around values.12 

Concerns and starting points acknowl-
edged here offer a chance to bring Aotearoa/
New Zealand to the international fore in 
trainee healthcare practitioner education 
and research on transgender healthcare, 
and in doing so foster future generations of 
healthcare practitioners to competently and 
confi dently serve all community members 
well. Developing teacher skills and values to 
negotiate a system of persistent disadvantage 
experienced by transgender people needs to 
be a dedicated focus of future research. 
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Nothing short of universal 
healthcare coverage, 

fully funded and without 
charge both in primary and 

hospital care is good enough 
for New Zealand

Stephen Main

I would like to applaud Gauld et al’s recent 
editorial on the ‘elephants in the room’ 
for our health system.1

As they say, it is 80 years since the socialist 
government of Michael Savage enabled at 
least what we have of a universal public 
health service. The political vision was 
that all services, from community doctors 
(GPs) through to highly specialised hospital 
treatments would be funded from general 
taxation and provided free of charge at the 
point of delivery.

To the undying shame of the profession, 
the biggest resistance to implementing these 
laudable principles in full came from the 
doctors themselves. Co-payments for GP 
consultations in New Zealand remained 
and persist. They vary enormously and are 
high enough to discourage many, especially 
those with the least means, from seeking 
healthcare when they or their families need 
it. This elephant in the room means that 
New Zealand general practice is effectively 
part of the private sector for healthcare 
with all the divisive potential to further 
increase health inequities between well off 
and poorly off people. How primary care in 
the shape of general practice can function as 
the lynchpin coordinator of care of the sick 
under these circumstances escapes me. 

Given the current private business model, 
GP fees remain almost universal and any 

suggestion otherwise produces dismissive 
arguments to the contrary.2 Even the College 
of GPs pays only lip service to supporting 
equitable access for all. I am not aware of 
any signifi cant voice within that organ-
isation that campaigns for abolition of 
patient charges.

Community healthcare in New Zealand is 
characterised by fragmentation, duplication 
and complex, clumsy payment systems 
including highly variable patient charges. 

So-called free healthcare is of course not 
free at all. Funded by public money and 
raised by taxation, it is paid for by all of the 
people. Everyone pays tax—with the possible 
exception of the very poor, the super rich 
and the international corporations who 
manage to dodge their full responsibilities 
by using offshore tax havens! 

New Zealand spends less public money 
per capita on healthcare than any other 
OECD country. Next up is the UK with its 
still-free GP service. 

Come on New Zealand, surely you can 
afford to do better than this. By all means 
keep a private sector for those who wish to 
work that way for the wealthy worried well, 
but let’s at least consider a fully funded, 
salaried GP service available without out-of-
pocket charges to patients. Money gets in the 
way and is inimical to the trust and under-
standing needed for healthcare.
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Pre-eclampsia and risk of dementia later in life
Pre-eclampsia is characterised by new onset of hypertension and other signs of organ 

dysfunction arising during pregnancy. Endothelial and vascular dysfunction play a notable 
role in the pathophysiology of this disorder. 

This nationwide cohort study was carried out in Denmark. The cohort consisted of more 
than a million women with more than 20 million person-years of follow up.

The results of the study showed that those with a history of pre-eclampsia had more than 
three times the risk of vascular dementia later in life compared with those who had not had 
pre-eclampsia.
BMJ 2018; 363:k4109

Awareness of fetal movements and care 
package to reduce fetal mortality

The aim of this study was to test the hypothesis that introduction of a reduced fetal 
movement (RFM), care package for pregnant women and clinicians that increased women’s 
awareness of the need for prompt reporting of RFM and that standardised management, 
including timely delivery, would alter the incidence of stillbirth.

The study was conducted in 33 hospitals in the UK and Ireland. Over a two-year period, data 
were collected from 409,175 pregnancies.

The RFM care package did not reduce the risk of stillbirth. The researchers conclude that the 
benefi ts of a policy that promotes awareness of RFM remains unproven.
Lancet 2018; 392:1629–38

Pantoprazole in patients at risk for 
gastrointestinal bleeing in the ICU

Prophylaxis for gastrointestinal stress ulceration is frequently given to patients in the 
intensive care unit (ICU), but its risks and benefi ts are unclear.

This report is about a trial involving patients admitted to the ICU who were at risk for 
gastrointestinal bleeding. Three thousand two hundred and ninety-eight patients were 
randomly assigned to receive either 40mg of IV pantoprazole (a proton-pump inhibitor) 
or placebo daily during their ICU stay. The primary outcome was death by 90 days after 
randomisation.

The conclusion reached in this study were that among adult patients in the ICU who were at 
risk for gastrointestinal bleeding, mortality at 90 days and the number of clinically important 
events were similar in those assigned to pantoprazole and those assigned to placebo.
N Engl J Med 2018; 379:2199–208
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Subclavian Aneurysm Cured 
by Proximal and Distal 

Ligature 
By STANLEY BROWN, F.R.C.S. 

 The patient, a male aged 47, was ad-
mitted to Southland Hospital on 2nd 
July, 1917, complaining of a swelling 

at the root of the neck on the right side, 
which swelling he had noticed for about ten 
months. Occasionally he had numbness and 
tingling sensations in the fi ngers supplied 
by the median nerve. No history of specifi c 
disease nor of injury could be found. 

Examination revealed a pulsating 
swelling about the size of a hen’s egg, 
evidently an aneurysm of the subclavian 
artery, apparently chiefl y affecting the 
second part of the vessel. There was no 
difference in the radial pulses. 

Treatment.—Three months’ rest in 
bed and medical treatment caused no 
improvement, so operation was advised. 

On 24th October, 1917, under heated 
ether anaesthesia the inner two-thirds of 
the clavicle was resected subperiosteally, 
and the clavicular head of the sterno-
mastoid divided. The internal jugular, 
external jugular, and subclavian veins were 
retracted respectively inward, outward, 
and downward, the scalenus anticus muscle 
displayed, and on it the phrenic nerve. The 
fi rst part of the subclavian artery was now 
palpated at great depth, and gently cleared 
with the fi nger. An aneurysm needle was 
now passed beneath the vessel, which could 
then be pulled well up into view, revealing 
the fact that the dilatation was confi ned 
chiefl y to the third part, extending slightly 
into the second part. The four branches all 
originated from the fi rst part, making it 
possible to apply a ligature distal to them. 

A double ligature of No. 4 chromic 
catgut was placed on the vessel and tied, 
controlling pulsation in the aneurysm. 

A further double ligature was now placed 
on the third part of the vessel distal to the 
sac.

The clavicle was replaced, fi xed at its outer 
end by a wire suture, and the periosteum 
brought together as well as possible, any 
defect being made good by fi bres of pecto-
ralis major. The sternomastoid was sutured 
and the wound closed in the usual manner. 

Progress.—Four hours later pressure on 
the fi nger nails evidenced good circulation. 
There was no pain in the arm. 

30th October, 1917.—Evidence of mild 
infection in the wound, which was opened 
with a probe, and some seropurulent fl uid 
evacuated—no radial pulse, but circulation 
excellent, though there was considerable 
oedema of the limb. 

14th December, 1917.—Owing to infection, 
the resected portion of the clavicle had 
necrosed. The sequestrum was removed, 
and considerable new bone formation was 
found posteriorly. There was still no percep-
tible radial pulse. 

9th March, 1918.—Wound healed for 
some weeks. Radiogram showed good new 
clavicle. Patient has been having massage 
since seven days after original operation. He 
had now almost full use and strength in the 
right arm, and all swelling had disappeared. 
There was still a palpable tumor at the root 
of the neck, but no pulsation. There was no 
radial pulse. The patient was discharged 
on this date, and unfortunately has not 
reported since.
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