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This Issue in the Journal 

Abdominal aortic aneurysm surveillance: application of the UK Small Aneurysm 
Trial to a New Zealand tertiary hospital 
T Buckenham, J Roake, D Lewis, M Gordon, I Wright 

Dilatation of the abdominal aorta (aneurysm formation) is a significant cause of 
community-based death for men aged 65 years and over. The mortality of a 
community-based aortic aneurysm rupture is approximately 90%, while the mortality 
of planned surgery for aortic aneurysms is <6%. The risk of aneurysm rupture is 
related to the diameter of the aorta, with larger aneurysms having a greater risk of 
rupture. At a diameter of 55mm, the risk of surgical repair is less than the risk of 
aneurysm-related death and it is at this aortic size that surgery is indicated. To identify 
when patients reach this 55mm threshold, we place them in an ultrasound surveillance 
programme. This paper demonstrates that although robust surveillance was carried out 
at Christchurch Hospital during the 5 years of the study, delays occurred when 
patients reached the surgical threshold of 55mm, which may have caused aneurysm-
related deaths. The paper also indicates that although women represent only 25% of 
patients with aortic aneurysms, a 55mm threshold may be inappropriate for them and 
further evidence of a female threshold is needed. 

 

Variability in counselling patients regarding the hereditary nature of abdominal 
aortic aneurysm (AAA). Lack of evidence or resources? 
P Nakka, J Chu, J Roake, D Lewis 

We audited the advice and documentation given at Christchurch Public Hospital to 
patients (and their families) to see whether the fact that aneurysm disease may be 
heriditary in some cases was satisfactorily conveyed to those patients. Of the 79 
patients included in the study, 20 (25%) underwent endovascular AAA repair (EVAR) 
and 59 (75%) underwent open AAA repair. Notes of only 19 out of 79 of the patients 
contained thorough documentation of the advice offered regarding family history of 
AAA. This study has identified deficiencies in the documentation of the counselling 
process regarding the occasional hereditary nature of AAAs. The results of this audit 
and the evidence outlined in the discussion will hopefully improve our management 
of AAA patients and their relatives. 

 

Endoluminal repair of abdominal aortic aneurysm: the Middlemore Hospital 
experience 
J Wickremesekera, W Farmillo, S Hawkins, H Zargar, A Choudhary, 
P Vanniasingham 

Abdominal aorta is an artery in the abdomen which can dilate (swell) causing an 
abdominal aortic aneurysm (AAA); such aneurysms can burst causing death. They 
can be treated with an open abdominal operation or via (the newer) percutaneous 
technique—i.e. placing an intra-arterial stent to exclude the aneurysm (endoluminal 
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stent graft). This newer technique is under scrutiny, as the open abdominal operation 
is tried and tested. This paper looks at the endoluminal stent graft experience in 
Middlemore Hospital between 1998–2005. The audited data have 100% capture and 
represent tertiary centre experience, but are relatively small in number. However the 
data show good results using this newer technique for treatment of AAA at 
Middlemore Hospital. 

 

Prevalence of complementary and alternative medicine use in Christchurch, 
New Zealand: children attending general practice versus paediatric outpatients 
K Wilson, C Dowson, D Mangin 

International evidence indicates that the use of complementary and alternative 
medicines (CAM) is increasing, with substantial rates of CAM-use found in paediatric 
hospital-based populations (Australia 51%, Wales 41%). Increasing numbers of cases 
of adverse effects, particularly if CAM is used in combination with prescribed 
medicines, have also been noted. Little is known about the use of CAM in New 
Zealand children attending a general practice compared to children attending a 
paediatric outpatient clinic where use may be higher. This study compared these two 
groups of children by interviewing parents to examine whether there are differences in 
the use of CAM, in disclosing CAM-use to their children’s doctor, and in obtaining 
information about CAM. Contrary to expectations, this study found that there were no 
significant differences in the two sampled populations. Compared to international 
paediatric populations, this study found the prevalence of lifetime CAM-use in New 
Zealand was high (70%) and that a greater number of parents (77%) did not disclose 
CAM-use with their children’s doctor. The majority reported that this was 
unintentional (87%). Parents who used CAM themselves were four times more likely 
to use CAM with their children. Results suggest that all prescribers need to explicitly 
ask parents about CAM-use with their children, particularly those who use CAM 
themselves. 

 

Extemporaneous compounding in a sample of New Zealand hospitals: a 
retrospective survey 
T Kairuz, S Chhim, F Hasan, K Kumar, A Lal, R Patel, R Singh, M Dogra, S Garg 

The aim of this study was to determine the extent and nature of extemporaneous 
compounding of liquid preparations in a sample of New Zealand hospitals. 
Extemporaneous compounding is the reformulation of existing dosage forms into a 
form that is more appropriate for the patient; this often involves the reformulation of a 
tablet into a liquid form, for example, to assist with swallowing for paediatric and 
elderly patients. Pharmacists are the health professionals in New Zealand who may 
compound medicines, and preparing pharmaceutical products is one of the seven 
Competence Standards required of entry-level pharmacists. The findings show that 
there is a range of extemporaneous compounding that occurs in New Zealand 
hospitals. Suspensions were the most frequently compounded liquid preparation and 
omeprazole was the drug most frequently reformulated. 
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Education together with a preprinted sticker improves the prescribing of 
prophylactic enoxaparin 
P Gladding, F Larsen , H Durrant, P Black 

Substantial evidence exists for the use of drug prophylaxis to prevent deep vein 
thrombosis (DVT) and pulmonary embolism (PE) in hospital inpatients. Despite this, 
many patients who would benefit from prophylaxis do not receive this treatment. We 
implemented an education programme to promote the use of the prophylactic drug 
enoxaparin. We used a strategy of lectures, a bulletin, and pre-printed stickers placed 
in drug charts. To assess changes in practice, we undertook an audit and showed that a 
substantial positive impact was made to prescribing of enoxaparin prophylaxis (in 
those eligible for treatment). Further study is required to determine whether this 
benefit can be sustained. Deep vein thrombosis: Blood clot within the leg. Pulmonary 
embolus: Blood clot with the lungs. Generally originates from the leg and travels to 
the lungs via the blood returning to the heart. Enoxaparin: A blood thinning 
treatment, given as an injection under the skin. Prophylaxis: Preventative treatment 
which may be drug-based or non drug-based. 
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Suicide prevention in New Zealand 

Roger Mulder 

We have seen increased activity in suicide research and prevention in New Zealand 
and internationally during the last decade. The article from the New Zealand Suicide 
Research Network, published in this issue of the Journal (Beautrais A, Fergusson D, 
Coggan C, et al. Effective strategies for suicide prevention in New Zealand: a review 
of the evidence; http://www.nzma.org.nz:8080/journal/120-1251/2459), raises a series 
of important points for debate and discussion. These issues are discussed in the 
context of suicide prevention but they have wider application for the translation of 
research findings to clinical practice and preventive interventions.  

New Zealand’s contribution to suicide research 

The formation of the Suicide Research Network (SRN) highlights New Zealand’s 
significant contribution to the world literature on suicidal behaviour. This contribution 
has included longitudinal studies;1,2 case/control research;3 cross-sectional population 
surveys;4 time series analyses and census linkage research;5 behavioural genetics;6 
and qualitative research.7 In addition, there has been research that has focussed on 
suicidal behaviours in schoolchildren as well as Māori8 and Pacific populations.9  

The net result of these efforts is that New Zealand has a rich body of evidence on 
which to base the development of effective policies for reducing the high rate of 
suicidal behaviours within the New Zealand population. 

The importance of research networks and collaboration 

The SRN was developed to provide a collective research voice on suicide. 
Researchers from different disciplines and with differing perspectives have come 
together to provide a common voice to advocate for evidence-based suicide 
prevention. 

The problems of translational research 

The article by the SRN provides a landmark contribution to the development of 
suicide prevention in New Zealand, but the problems of translating good evidence 
into effective policy should not be underestimated.  

In the first decade of the 21st Century there has been increasing awareness of the 
exponential growth of knowledge in the health sciences and the need to translate this 
knowledge into effective policy that benefits the public. The translation of knowledge 
to practice is a complex and uncertain process, and is not aided by the series of 
hurdles that have to be overcome in the New Zealand context.  
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In particular, the application of knowledge on suicide in New Zealand is 
compartmentalised into a series of groups that include the:  

• Research community that creates the knowledge;  

• Government and related agencies that fund and coordinate the development of 
new policies and programmes;  

• Providers that deliver services; and the  

• Evaluators who assess the effectiveness of interventions.  

This system creates a number of barriers that hinder the translation of evidence into 
policy and make the process slow and inefficient.  

There is a strong case for a radical reconsideration of the ways in which knowledge is 
translated to policy. This is probably best achieved via a Research and Development 
(R&D) approach that integrates the efforts of the research community, Government 
agencies, service providers, and evaluators.  

The significance of the paper by the SRN is that it provides the foundations of such 
collaboration by developing a consensus that provides a firm evidential foundation for 
the development of effective policy. 

The interface between evidence and advocacy 

While evidence plays some role in policy development, policy directions are also 
shaped by the politics of advocacy which may over-rule or distort the representation 
of evidence.  

An example of this process has been the recent series of attacks in some New Zealand 
print media on the views of the lead author of this article (Dr Annette Beautrais). In 
recent weeks, a series of articles and editorials (e.g. Dominion Post,10 The Press;11,12 
The Southland Times13) have questioned Dr Beautrais’ views on the role of media 
reporting in suicide prevention.  

These contributions have variously argued that Dr Beautrais’ views have been too 
influential in determining policies regarding the media reporting of suicide; that 
restrictions on media reporting have contributed to New Zealand’s high rates of 
suicide; and that since there is no conclusive New Zealand evidence on this topic, no 
clear conclusions may be drawn.  

These viewpoints are not sound, and have acted as a smokescreen that obscures two 
major conclusions about all international research on the linkages between media 
reporting and suicidal behaviours. First and foremost, there is no evidence that 
suggests that media reporting is beneficial in reducing suicidal behaviours. Second, 
there is substantial evidence to suggest that incautious reporting of suicidal 
behaviours may increase rates of suicide amongst vulnerable individuals.  

Dr Beautrais’ position simply reflects the current consensus on media reporting and 
suicide held by most organisations involved in suicide prevention in New Zealand, 
and internationally. 

Of greater concern is the way in which Dr Beautrais has been singled out for attack by 
the media. The views she presents are not her personal belief: they are widely held by 
those knowledgeable about the nature and causes of suicidal behaviours and it is less 
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than fair or reasonable for the press to mount personal attacks on her to further a 
media agenda.  

Suicide is an issue that arouses strong views, opinions, and emotions—and the recent 
responses of some sections of the media reflect the conflicts that will inevitably arise 
when strongly held opinions are challenged by well-collected evidence.  

What is needed to resolve such issues is the careful working through of both evidence 
and opinion to develop a consensus. In preparing this article, the SRN have made an 
important contribution by setting out both the evidence on suicidal behaviours and 
developing a well-specified policy agenda.  

The important next step for New Zealand is the translation of this body of evidence 
into effective, well-implemented, and well-evaluated policy.  
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Abdominal aortic aneurysm—can we improve on current 
management? 

Ian Thomson 

Background—One of the challenges of vascular surgery is the emergency repair of 
ruptured abdominal aortic aneurysm (AAA). Many patients will die of massive 
haemorrhage before they reach the hospital or the operating theatre. We know from 
validated audit data supplied by New Zealand surgeons that the operation carries a 40 
% mortality in this country,1 which is similar to outcomes reported in the rest of the 
world.  

Every year, over 400 New Zealanders die from AAA2 and many of these are 
preventable deaths. At present, patients depend on having their aneurysms diagnosed 
incidentally, and then an elective operation with a 4% risk of mortality1 can be done. 
Because most AAA are asymptomatic until they rupture, this system of “diagnosis by 
luck” leads to many emergency operations with poor outcomes. 

Solution—There is a better way. An ultrasound screening test is an accurate, quick, 
painless and relatively inexpensive method of finding aneurysms before rupture.3 The 
Multicentre Aneurysm Screening Study (MASS) in the UK invited 33,000 men to 
have an ultrasound—80% responded and 5% of these men were found to have an 
aneurysm.4 A similar number of men were randomised to a control group without 
scanning.  

After a follow-up of 4 years, AAA-related mortality was lower by 42% (95%CI 22–
58%; p=0.0002) in the invited to scan group, and it was 53% lower in the men who 
actually attended screening. As a result, the previous risk of dying of AAA (3.3 per 
1000) was reduced to 1.9 per 1000.  

MASS mortality rates were 6% for elective AAA repair and 37% after emergency 
operation, similar to those in New Zealand. On the basis of this and three other 
randomised screening trials (which have also shown an advantage for screening), the 
US Preventive Services Task Force in 2005 recommended one-time screening for 
men over 65 years who have smoked at any stage.5  

Some would argue that this is too limited and that age should be 60 years, as 65 years 
misses 10% of aneurysms which rupture and also about 22% of aneurysms occur in 
nonsmokers.6 In New Zealand, there is additional reason to scan at 60 years—as 
although Māori men have an equal incidence of AAA to those of European descent 
they are diagnosed (47% ruptured) at an average age of 65 years rather than 72 years 
for non-Māori.7 Most would accept early screening of relatives of AAA patients who 
are at even higher risk—as shown in an Otago study where 19.4% of AAA patients’ 
siblings were found to have aneurysms.8 

AAA screening would not be cheap, but in terms of cost-efficiency, it is in the same 
realm as breast screening. Costs are projected to reduce with time, and in one study, 
13 years’ screening resulted in a reduction of mortality from ruptured AAA of 75% 
(95%CI 58–-84%). “The number needed to screen to prevent one death reduced from 
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1380 after 5 years to 505 after 13 years. The number of elective AAA operations 
needed to prevent one death reduced from 6 after 5 years to 4 after 13 years”.9  

One normal ultrasound scan has been shown to be sufficient to practically exclude 
ruptured AAA within the lifetime of the patient.10 Screening has been shown to be of 
no benefit in women without a family history of AAA. Women have a considerably 
lower incidence of AAA and present at an age 10 years later than men.10 In the future, 
genetic testing may provide even more accurate detection from a young age. 

Who to screen?—Only people who would be fit for surgery: 

• >50 years, close relatives (male and female) of AAA patients 

• >60–75 years, all other males, one-time scan 

A surveillance protocol for small aneurysms—Large aneurysms usually need 
urgent open or endovascular repair but small aneurysms need surveillance as 
discussed in this issue of the Journal by Buckenham and colleagues (Abdominal 
aortic aneurysm surveillance: application of the UK Small Aneurysm Trial to a 
New Zealand tertiary hospital; N Z Med J 2007;120(1251). 
http://www.nzma.org.nz/journal/120-1251/2472). 

The following simple protocol is suggested for patients fit for surgery. 

Maximum aortic diameter <2.5 cm, normal, no further scans 

2.5–2.9 cm, ectatic, repeat scan in 5 years (if fit) 

3.0–4.5 cm, small AAA, yearly scan 

>4.5 cm, 6-monthly scan 

Review by Vascular Surgeon for maximum aortic diameter 

Women 

Men 

Men and women 

if AAA >5 cm  

if AAA >5.5 cm  

if >1 cm increase in 1 year or if symptoms develop 

What is the best medical management for small aneurysms?—Screening will find 
more small aneurysms. While waiting for surgery, stopping smoking will improve 
fitness and reduce the rate of aneurysm growth. Hypertension should be well 
controlled. Both beta-blockers and statins improve the cardiovascular outcome from 
surgery. There is a suggestion that statins may inhibit the enzymes responsible for 
weakening the aortic wall. It is also possible doxycycline may have a similar effect, 
but at present its use is experimental.11 

Finally, in the US (since January 2007), Medicare have started to fund a single 
screening ultrasound for men who have smoked and men and women relatives of 
AAA patients 65 to 74 years of age.12 With strong evidence now from randomised 
trials that lives can be saved, perhaps it is time New Zealand considered screening for 
AAA. 
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Abdominal aortic aneurysm surveillance: application of the 
UK Small Aneurysm Trial to a New Zealand tertiary 
hospital 

Timothy Buckenham, Justin Roake, David Lewis, Malcolm Gordon, Isabel Wright 

Abstract  

Aims We present 5-year results of an abdominal aortic aneurysm surveillance 
programme at Christchurch Hospital, based on the UK Small Aneurysm Trial.  

Method Patients with infrarenal abdominal aortic aneurysms between 30 and 55 mm 
were placed in an ultrasound-based surveillance programme with an intention to treat 
when their aneurysms reached the Vascular Service determined threshold, when the 
AAA became symptomatic, or when rapid AAA growth was demonstrated. Patients 
were divided into three groups: Group 1, those currently under or those who had 
completed surveillance (n=198); Group 2, those excluded from surveillance and 
therefore treatment due to unsuitability for open surgical or endoluminal exclusion 
who had not completed surveillance (n=18); and Group 3, those who declined surgery 
on completion of surveillance (n=5). We looked at the number of aneurysm-related 
deaths in these groups and examined any issues that arose during or upon completion 
of surveillance. 

Results There were five aneurysm-related deaths in Group 1. There was one 
aneurysm-related death in Group 2, and one in Group 3.  

Conclusion The data highlights problems related to setting threshold diameters for 
abdominal aortic aneurysms in women, and to the interval between completion of 
surveillance and undergoing endoluminal or open surgical repair.  

Abdominal aortic aneurysm surveillance has become an established policy in many 
vascular units following the publication of the UK Small Aneurysm Trial, which 
demonstrated no significant difference in mortality at 9 years, if patients with 
aneurysms less than 55 mm were observed with regular ultrasound surveillance and 
intervention was restricted to aneurysms reaching the size threshold or becoming 
symptomatic. The outcome of this trial was that 25% of the observation surveillance 
cohort did not require repair of their aortic aneurysms over 9 years. The Aneurysm 
Detection and Management (ADAM) group in the United States performed a similar 
randomised controlled trial that drew similar conclusions. We started an abdominal 
aortic aneurysm surveillance programme based on the findings of the UK Small 
Aneurysm Trial.  

We present the 5-year results of this programme. We have attempted to benchmark 
our data to that of the UK Small Aneurysm Trial, and we also discuss some of the 
issues that arose when trying to implement a surveillance programme in New 
Zealand. 



 

 
NZMJ 23 March 2007, Vol 120 No 1251 Page 14 of 121 
URL: http://www.nzma.org.nz/journal/120-1251/2472/ © NZMA 

 

Methods 

The abdominal aortic aneurysm (AAA) surveillance programme at Christchurch Hospital was 
commenced in November 2000. For the purpose of this audit, we studied the period from November 
2000 to September 2005 inclusive. During this time, the protocol at our institution was as follows: 

Definition 

The infrarenal aorta was considered aneurysmal when the dilated segment was 1.5 times greater in 
diameter than the adjacent normal segment or when the infrarenal aorta exceeded 3 cm in maximum 
AP diameter.4 

Inclusion 

Population screening for AAA did not take place in our region during the audit period. Patients with a 

known AAA of ≤55 mm (discovered incidentally on imaging for other indications or on physical 
examination either by GP or hospital staff) were clinically reviewed by the Vascular Service prior to 
inclusion into the surveillance programme. Only patients that were deemed fit enough to undergo 
elective AAA repair were included in surveillance. Upon entry to the programme, patients were set an 
individual threshold for review, namely the AAA diameter at which that patient would undergo 
vascular surgical review with a view to repair.  

Ultrasound imaging 

Technique and equipment—All patients were scanned on a GE Logiq 700 ultrasound scanner, using 
the 546L linear probe (imaging frequency set at 2.5, 3.0 or 4.0 MHz as deemed appropriate) using the 
‘virtual convex’ setting to provide a convex field of view, or 384c curvilinear probe (imaging 
frequency set at 2.5, 3.0 or 4.0 MHz as deemed appropriate).  

The entire aorto-iliac segment was imaged (abdominal aorta, common iliac arteries [CIA], external 
iliac arteries [EIA], and proximal internal iliac arteries if visualised) from the level of the coeliac axis 
to the inguinal ligament. Key images of aneurysmal disease were recorded: in transverse section; the 
maximum antero-posterior (AP) external diameter was measured from the B-mode image of the AAA; 
and the same measurement taken from the CIA and EIA bilaterally. (This measurement has been 
shown to be the most repeatable and accurate;5 we do not take transverse/ “side-to-side” 
measurements).  

The distance of the AAA from the superior mesenteric artery (SMA) origin was measured from a 
longitudinal B-mode image, and the external AP diameter of the aorta at the level of one of the renal 
artery origins was measured from a transverse B-mode image if possible. If the suprarenal aorta was 
suspected to be aneurysmal, its external AP diameter in the transverse plane was measured, at the level 
of the coeliac axis origin if possible.  

Ultrasound scan recall frequency—The recall frequency was determined by the most recently 
measured maximum AP diameter in the transverse plane. Table 1 demonstrates recall frequency in 
relation to the AAA diameter. Prior to June 2004, all patients followed the male recall schedule. 
Thereafter females followed a different recall schedule (see Table 1). A few selected patients had a 
different recall frequency as requested by the referring vascular surgeon, for example, one female 
patient with a 33 mm AAA was recalled annually rather than every two years due to anxiety about her 
AAA following the death of her husband from AAA rupture. 
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Table 1. Recall schedule for ultrasound surveillance scans 
 

 

 

 

 

 

 

Completion of surveillance 

Patients completed surveillance upon their AAA reaching a threshold diameter, or if they became 
symptomatic or experienced rapid (>10 mm per year or >7 mm in 6 months’)3,6 growth. Prior to June 
2004, the threshold for most patients was 55 mm. After that time for most patients (for reasons 
discussed below) the threshold for review was subsequently altered to 50 mm and 55 mm respectively 
for most females and males. For a patient considered at high risk from AAA repair, the referring 
vascular surgeon could request a customised threshold (e.g. >55 mm). 

Exclusion from surveillance 

Patients could be excluded from surveillance prior to reaching ‘completion’ as defined above for 
several reasons. 

Death—The vascular unit learned of the death of a surveillance patient either via notification from the 
GP or from hospital records. In every instance the cause of death was recorded, as was whether a post-
mortem was performed, for audit purposes.  

Ill-health—Precluding them from consideration for elective repair. Patients were reviewed in vascular 
or other outpatient clinics for other indications and deemed to be unfit for elective repair, or the 
patient’s GP had contacted the programme co-ordinator to inform the vascular unit of a patient’s new, 
significant co-morbidities. Upon communication of this to the programme co-ordinator and the patient, 
the patient was excluded from surveillance. Since mid 2005, as part of the surveillance programme, the 
health of each patient was assessed annually by the vascular unit by writing to the general practitioner. 
If the general practitioner felt that the patient’s health had deteriorated and was now a contraindication 
to repair, they were referred for vascular surgical opinion and thus could be removed from the 
programme. 

Suprarenal component—The patient was found to have a suprarenal (component to their) aneurysm. 
Patients with such dilatation were not able to be part of the surveillance programme, as the UK Small 
Aneurysm Trial only included infrarenal abdominal aortic aneurysms. This group was managed by 
clinical review by the combined vascular and cardiothoracic surgical departments and decisions made 
as to appropriateness of surgery or continued monitoring. 

Patient lost to system—It was possible, as had happened with our other surveillance programmes, that 
the occasional patient may have moved home and, usually due to their GP not knowing their 
whereabouts, become lost to recall. 

Patient relocates—As had happened with our other surveillance programmes, a patient may relocate 
to outside our catchment area. When informed of this, we would contact the patient’s new GP 
requesting that surveillance be continued and supplied relevant imaging from our institution.  

FEMALE AAA Size Scan Frequency 
30–34 mm 
35–39 mm 
40–50 mm 

≥50 mm 

2 years 
1 year 
6 months 
Vascular Review 

MALE AAA Size Scan Frequency 
30–34 mm 
35–39 mm 
40–44 mm 
45–55 mm 

≥55 mm 

4 years 
2 year 
1 year 
6 months 
Vascular Review 
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Results 

Overview 

The entire cohort comprised 221 patients (162 males, 59 females) of age 73 (38–85) 
years [median (range)] at inclusion. The baseline (initial scan) AAA diameter was 45 
(28–78) mm [median (range)] and the length of follow-up was 20.2 (0.0–59.5) months 
[median (range)].  

The expansion rate was 0.5 (0.0–15.5) mm per year [median (range)]. For analysis 
purposes, we divided the patients into three groups:  

• Group 1: Those who were currently on surveillance and those who had 
completed surveillance;  

• Group 2: Those excluded from surveillance prior to ‘completion’; and  

• Group 3: “Self-excluders”, i.e. those who declined treatment on completion 
of the surveillance programme.  

Group 1 results 

Group 1 comprised 198 patients aged 72 (38-85) years [median (range)]. There were 
148 males and 50 females in this group. Baseline AAA diameter at entry to 
surveillance is shown in Figure 1; it was 45 (28-78) mm [median (range)]. Length of 
follow-up was 19.7 (0.0-59.5) months [median (range)]. The expansion rate for AAA 
in this group was 0.5 (0.0–15.5) mm per year [median (range)], assuming any 
apparently negative growth represented inter-observer error and was therefore 
considered as no change in diameter.  

 

Figure 1. Distribution of baseline AAA diameter for Group 1 
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Outcomes—In this group there were 28 patients who underwent elective surgical 
(n=24) or endoluminal (n=4) exclusion of their abdominal aortic aneurysm—3 
additional patients who underwent urgent repair, 10 patients awaiting treatment, 128 
on active surveillance, and 11 patients who (on clinical review), having reached their 
threshold, were too ill to proceed to treatment (Figure 2).  

Of the urgent repairs, all three patients had reached their threshold but had become 
symptomatic. None of these aneurysms were ruptured. All three patients survived 
their urgent repair. The 30-day mortality for elective and for urgent repair was 0%. 
There were no emergency repairs in this group.  

 

Figure 2. Status of patients in Group 1 
 

 

 

All-cause mortality—23 deaths occurred in this group of 198 patients (11.6% all-
cause mortality over the audit period); 16 patients died during surveillance, 2 died 
having completed surveillance and awaiting repair, and 5 who had been excluded due 
to ill health (untreated) died.  

In total, 9 of these 23 deaths were AAA-related and they are discussed below. The 
other causes of death were myocardial infarction (MI) (5), cerebrovascular accident 
(CVA) (2), cancer (2), heart failure (1), biliary sepsis (1), pneumonia (1), unknown 
(1), and ruptured thoracic aortic dissection (1), with all but the latter not confirmed by 
post-mortem. 

Group 2 results 

Group 2 comprised 18 patients aged 77 (44–82) years [median (range)]. There were 9 
males and 9 females in this group. Baseline AAA diameter at entry to surveillance is 
shown in Figure 3; it was 42 (36–56) mm [median (range)]. Length of follow-up was 
23.3 (0.7–51.3) months [median (range)]. The expansion rate for AAA in this group 
was 0.8 (0.0–5.1) mm per year [median (range)], assuming any apparently negative 
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growth represented inter-observer error and was therefore considered as no change in 
diameter.  

 

Figure 3. Distribution of baseline AAA diameter for Group 2 
 

 

 

Outcomes—This is the group that had been deemed unsuitable for surgical or 
endoluminal exclusion of their abdominal aortic aneurysm prior to their reaching 
threshold. This was either due to ill-health (12 patients) or due to discovery of a 
suprarenal component to the patient’s abdominal aortic aneurysm (n=6). No patients 
were lost to the programme, nor did any relocate to outside the catchment area. 

All-cause mortality—Within the group of 12 patients excluded due to ill health, there 
were 3 deaths, one from myocardial infarction and two from cancer. These all 
occurred in the community without post-mortem.  

In the suprarenal group (n=6), there were two deaths (n=2) despite these patients 
being monitored by the combined cardiothoracic and vascular surgical team: one 
death was AAA-related and is discussed below, and the other from a ruptured thoracic 
aortic aneurysm. (The latter patient died 2 weeks post-AAA repair awaiting repair of 
his thoracic aortic aneurysm; no post-mortem was performed). Hence for Group 2, the 
all-cause mortality was 27.8% over the audit period. 

Group 3 results 

Group 3 comprised 5 patients aged 75 (70–79) years [median (range)]; all were male. 
Baseline AAA diameter at entry to surveillance was 52 (49–57) mm [median (range)]. 
Length of follow-up was 25.0 (0.0–41.7) months [median (range)]. The expansion 
rate for AAA in this group was 2.3 (1.3–2.4) mm per year [median (range)], assuming 
any apparently negative growth represented inter-observer error and was therefore 
considered as no change in diameter.  

Outcomes—These patients chose to decline surgical or endoluminal repair on 
reaching their threshold diameter and completing surveillance, after discussion with a 
vascular surgeon.  
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All-cause mortality—Two of these patients subsequently died. Both deaths occurred 
in the community without post-mortem; one death was AAA-related whilst the other 
cause of death was unknown. Hence for Group 3, all-cause mortality was 40.0% over 
the audit period. 

Hence for the entire cohort, all-cause mortality was 13.6% over the audit period. 

AAA-related mortality for all groups 

Group 1—In those patients fit for treatment, there were five aneurysm-related deaths. 
Three deaths were from ruptures of abdominal aortic aneurysms during surveillance, 
i.e. between scheduled surveillance scans. The threshold for review for all three 
AAAs was 55 mm. 

Of these, the first patient, a female, had a 50-mm abdominal aortic aneurysm; she 
presented to the Emergency Department with a suspected rupture, no operation was 
performed and this patient died, with the rupture confirmed on post-mortem. The 
second patient, also female, died in the community with a 51-mm ruptured aneurysm 
confirmed on post-mortem. The third patient, a male, ruptured at 51 mm and 
presented to the Emergency Department, where the rupture was confirmed by imaging 
and after clinical assessment; no operation was performed and this patient 
subsequently died. 

The other two deaths were of patients awaiting repair. Both patients had reached their 
modified threshold of 60 mm. Patient 1 was a male with a 61-mm sac, and he died 
within 3 days of ending surveillance. Patient 2, a female, died 6 months after 
completing surveillance. Both patients died in the community prior to repair; neither 
had post-mortem, with the cause of death being attributed to ruptured AAA. These 
five deaths represent 2.5 % of Group 1. 

Group 2—One patient excluded from surveillance due to their aneurysm having a 
suprarenal component died from a ruptured AAA; no post-mortem was performed, 
but the AAA appeared ruptured on CT. None of the 12 patients excluded due to ill-
health died of ruptured AAA. Hence for Group 2, the AAA-related mortality was 
5.6% over the audit period. 

Group 3—One death was attributed to rupture of the patient’s abdominal aortic 
aneurysm, although no post-mortem was performed. Hence for Group 3, the AAA-
related mortality was 20.0% over the audit period. 

Discussion 

We commenced our surveillance program in Christchurch Hospital, New Zealand, in 
November 2000. Christchurch Hospital is the biggest tertiary, teaching, and research 
hospital on the South Island, with 650 beds serving approximately 36,000 inpatients 
and 13,000 day patients each year.  

Our approach to surveillance was based primarily on the findings of the UK Small 
Aneurysm Trial,1,6 although in this paper we shall also compare some of our results 
and experiences with the US ADAM trial3 and other smaller published studies.  

Briefly, the UK Small Aneurysm Trial1 was a randomised controlled trial designed to 
compare the outcomes and costs of electively repairing AAA of 40–55 mm versus 
ultrasonographic surveillance of these lesions. It found no advantage in early repair: 
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there was no significant difference in mortality between the two groups at 9 years, if 
patients with aneurysms less than 55 mm were observed with regular ultrasound 
surveillance and intervention was restricted to aneurysms reaching the size threshold 
or becoming symptomatic.  

The US ADAM trial3 compared outcomes and costs of electively repairing AAA of 
40–55 mm versus ultrasonographic or computed tomographic surveillance with a 
slightly different (almost exclusively male) cohort, but essentially drew the same 
conclusions: that trends in survival did not favour immediate repair and that there was 
no significant reduction in mortality between the two groups.  

There are potential problems when adapting level one data achieved in one country to 
the local circumstances in another country due to several factors such as resources and 
service delivery; patient numbers and geography; influences of ethnicity, 
demography, etc upon the natural history of a particular condition; and other factors.  

This audit was carried out to assess our 5-year experience of a surveillance 
programme, and to examine the data to identify problems that have arisen and ways to 
improve the surveillance programme. Our surveillance cohort (27% female) closely 
resembles that of the UK trial. Their trial population comprised both males and 
females (roughly 80% male to 20% female).  

Subjects (with known AAA) were aged between 60 and 76 years; they were referred 
from general practitioners, non-vascular specialists, and hospital or community-based 
screening programmes to vascular surgeons for assessment for suitability for inclusion 
to the programme. The US ADAM cohort2 was predominantly (~99%) male and aged 
50–79 years with incidentally-discovered as well as known or screen-discovered 
AAA.  

The main purpose of a surveillance programme is to reduce deaths due to ruptured 
AAA. In relation to this we found two main issues, namely that of setting a suitable 
threshold for review in females, and the time between decision to repair and the 
operation itself. A further secondary issue was that of patients reaching their threshold 
for review and being (appropriately) denied elective repair due to existing 
comorbidities, or deciding that they no longer wanted treatment, that may have had 
unnecessary surveillance. Equally, it is not known whether those excluded prior to 
reaching threshold due to ill health were removed from the surveillance programme in 
a timely manner. 

Considering the latter first, Group 2 partly comprised those excluded prior to reaching 
threshold of the clinical opinion that death was more likely from their comorbidities 
than from their aneurysm. These 12 patients (5.4% of cohort) were excluded due to 
ill-health before reaching their threshold. This is not comparable with the UK Small 
Aneurysm Trial since we have no record of those patients that were excluded prior to 
being placed on the surveillance programme. Moreover, this figure reflects only those 
who have become ill during the surveillance programme.  

In the UK Small Aneurysm Trial, exclusion due to ill-health was performed at the 
time of enrolment in the trial, rather than progressively throughout the trial;7 they 
reported 16% of their patients were excluded due to being unfit at the time of 
randomisation.  
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Eleven patients in Group 1 (5.0% of cohort) reached their threshold for review but 
were denied surgery on the grounds of ill-health, hence a total of 10.4% of our 
patients were excluded due to ill-health. They also found that 4.8% of the early-
surgery group became unfit for repair whilst on the waiting list. This figure is, 
however, comparable with our percentage of patients excluded during surveillance.  

In the US randomised trial, patients underwent cardiac thallium scanning before 
randomisation to reduce the difference in coronary artery disease management 
between the two groups and to reduce the number of patients to be found unfit for 
surgery after randomisation.2 

Regarding Group 3, it is unclear as to why these patients declined treatment when at 
the threshold; they represent 2.3% of the cohort. Unsurprisingly, 40% (2/5) of this 
group have died; neither had post-mortem, with the cause of death being ruptured 
AAA (1) and unknown (1). The Chichester study found that 5 (3.3%) of the 153 AAA 
patients they reviewed declined surgery upon reaching threshold; 3 died “having 
refused screening recalls or surgery”.8 

Hence 16 patients underwent surveillance (7.2% of the cohort) and reached their 
threshold without receiving treatment. Whilst the patient clearly has a right to refuse 
treatment if correctly informed, from a fiscal perspective it would be preferable to 
exclude patients no longer suitable for/desirable of elective treatment before they 
reached threshold. As we were not able to clearly identify why these patients refused 
treatment, after accepting the possibility initially, we were not able to develop a 
strategy for predicting such refusal at an earlier stage in their surveillance. An 
additional cost is the potential psychological one to those patients reaching threshold 
and then being denied repair.  

Indeed, following the end of this audit, we have introduced an annual letter to each 
surveillance patient’s GP asking if they are aware of any comorbidities that would 
preclude the patient from elective treatment and hence surveillance. We shall audit 
these results in the future to ascertain whether this is an efficient use of resources.  

The above problems aside, of most concern are the patients who would have been fit 
for elective repair but who died before it was performed. These fall into two 
categories—those who died during surveillance and those during the wait for repair. 
Both groups contributed to the AAA-related mortality of our cohort. In the latter 
group, there were two ruptures that occurred after completion of surveillance but prior 
to open surgical or endoluminal exclusion, representing 4.9% of the subset of Group 1 
comprising patients awaiting or having had repair (n=41).  

One of these patients suffered a ruptured abdominal aortic aneurysm 2 days after 
completing surveillance whilst awaiting repair, and one patient ruptured 6 months 
after completion of surveillance. Given that the annual risk of rupture of a 55-mm 
abdominal aortic aneurysm is approximately 6–10%9 and that the median time for 
surgical or endoluminal exclusion of these aneurysms at our institution is 6 months, 
one would anticipate 3–5% of patients having completed surveillance but waiting for 
surgery to rupture, with a mortality approaching 90% (as has been our experience).  

There is little published data on the time to repair in other papers. The Huntingdon 
(UK) aneurysm screening programme, whereby men in the district over 50 years 
deemed fit for elective repair are routinely screened for AAA, found 4 (0.5%) of its 
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768 screen-detected AAA over a 9-year period ruptured whilst being worked up.10 
They do not state their average waiting time for repair nor the time-lag for all four 
cases, but cite a patient dying whilst waiting 2 months for repair and one who was 
apparently lost to their system with a 72 mm AAA who died 3 years after being 
scheduled for repair.  

In the Chichester (UK) study8 (a randomised trial of ultrasonographic screening for 
men over 65 years with a threshold for review of 60 mm), 3 (1.8%) of 170 reviewed 
AAAs ‘ruptured before outpatient appointment’ having reached this threshold. Whilst 
the UKSMAT1 was a multicentre study and hence the time to treat will vary with 
centre, this will have contributed to the final mortality results, and knowledge of their 
median waiting time would assist in applying the recommendations. The message 
from this paper is that once the patient has reached threshold they should be repaired 
expeditiously, as they are at the point of where the balance of risk favours surgery.  

At a public hospital institution such as ours, if 6 months is the necessary time needed 
to effect surgical repair then it is important to identify the factors contributing to this 
and we intend to publish further on this topic. We are unsure as to whether our 
waiting list is excessive or average and are considering restructuring the surveillance 
schedule or reducing review thresholds to incorporate a 6-month wait for repair. 

Finally in our first and largest group, those intended for treatment or who have 
completed treatment, there were three fatal ruptures (1.4% of cohort, followed for on 
average 1.7 years, giving annual rate of death due to rupture of 0.8%) in between 
routine scheduled surveillance scans.  

Comparison of our data with the randomised trials from the UK and United States has 
been made. The ADAM trial,3 reported an annual risk of rupture of 0.6% in the 
surveillance cohort, although it was ~99% male and a substantial number of AAA-
related deaths in our group were female. The UK Small Aneurysm Trial reported 
3.8% of deaths in its surveillance group to be attributable to AAA rupture (including 
AAA >55 mm, but excluding those deemed unfit for surgery and those who refused 
surgery) over a median follow-up of 4.6 years—yielding an annual death rate of 
0.8%.6  

In this Christchurch study, these five ruptures (2.5% of cohort) over a median follow-
up of 1.7 years yield an annual death rate of 1.4% which (given the relatively small 
size of our sample) appears similar to that in the UK trial.  

The three ruptures during surveillance highlighted the issues surrounding surveillance 
of women. Whilst one was an 82-year-old male with a 51-mm AAA, two of these 
patients were female (aged 78 and 76 years, with 50- and 51-mm AAA respectively). 
We initially applied the 55-mm threshold, but following the two female ruptures 
mentioned above we reviewed the 55-mm threshold in women and reduced it to 50 
mm. This practice is clearly not evidence-based, and the problem of setting an 
appropriate intervention threshold is one of the main issues surrounding the 
management of AAA in women.  

The prevalence of AAA in women is approximately one-quarter to one-sixth of that in 
men.11,12 There is some evidence in comparison to men that female aortas have a 
proclivity to rupture at a slightly lesser diameter and this may be due to having a 
smaller aorta initially.13 A study in Norway found more rapid expansion in AAA in 
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women than men (2.43 vs 1.65 mm per year).14 The UK Small Aneurysm Trial1 found 
the risk of rupture in women to be four times that of men. A Finnish study of ruptured 
AAA found that the diameter was less than 55 mm in 24% of females with rupture.15  

There is also evidence that once the AAA has ruptured, women are less likely to be 
considered for emergency repair than men16 and that they have a lower survival rate 
post-emergent repair.17  

The UK Small Aneurysm Trial was not powered to make recommendations about 
females with abdominal aortic aneurysms.1 Unlike the US ADAM trial,2 it did include 
a significant proportion of women but concludes that, whilst the 5.5 cm threshold for 
repair may be too high for females, the diameter at which surgery should be 
recommended for women cannot be ascertained from their study. No asymptomatic 
females have ruptured since our local change in threshold. In retrospect, had the 
threshold been 50 mm in women, the death from rupture may have been prevented.  

Conclusion  

We present the experience of an abdominal aortic aneurysm surveillance programme 
based on the UK Small Aneurysm Trial, as well as some problems that were 
identified. The study was attempted to confirm the feasibility of applying the UK 
Small Aneurysm Trial data to the local population in New Zealand. 

The main problems encountered were setting a threshold for intervention in women; 
the interval between completion of surveillance and undergoing endoluminal or open 
surgical repair; and the number of exclusions from surveillance group, mainly due to 
ill health.  

We conclude that the annual risk of death due to rupture in our New Zealand 
surveillance group is similar to the UK Small Aneurysm Trial (at approximately 1% 
per annum), but the ruptures and urgent repairs that occurred after completion of 
surveillance are concerning. 
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Variability in counselling patients regarding the hereditary 
nature of abdominal aortic aneurysm (AAA). Lack of 
evidence or resources? 

Prathyusha Nakka, Jen Chu, Justin Roake, David Lewis 

Abstract 

Aim To audit advice regarding the hereditary nature of aneurysm disease offered to 
patients undergoing elective AAA repair in a New Zealand teaching hospital 
(Christchurch Public Hospital). 

Method In a retrospective audit, the documentation of information and advice given 
to patients regarding the hereditary nature of AAA disease was reviewed. Patients 
undergoing non-emergency open or endovascular AAA repair in a tertiary referral 
centre were identified from a computerised database (patient management system). 
Typed clinic letters and in-patient notes were searched for evidence of advice given 
regarding the hereditary nature of AAAs and the need for surveillance of family 
members.  

Results Of the 79 patients included in the study, 20 (25%) underwent endovascular 
AAA repair (EVAR) and 59 (75%) underwent open AAA repair. Only 19 of patient 
notes contained thorough documentation of the advice offered regarding family 
history of AAA.  

Conclusion This study has identified deficiencies in the documentation of the 
counselling process regarding the occasional hereditary nature of AAAs and the 
management of family members of patients with AAA. The results of this audit and 
the evidence outlined in the discussion will hopefully improve our management of 
patients with AAA and their relatives. 

Aortic aneurysm disease is one of the 15 leading causes of premature death in males 
and females in New Zealand,1 and it has been suggested that New Zealand Māori 
have a 2.4 times higher death rate from AAA than non-Māori (8.9 vs 3.7 per 
100,000).2 

The prevalence of AAA in developed countries is estimated to be between 1.3% and 
8.9% in men and 1.0% to 2.2% in women.3–5 The overall mortality for ruptured AAA 
is approximately 80% while the operative mortality for elective AAA repair ranges 
between 2% and 6%.6 

It is widely accepted that family history is an important independent risk factor for 
developing AAAs, particularly for men. For instance, 19.4% of AAA repair patients 
in the Otago region were found to have at least one first-degree relative diagnosed 
with aneurysm disease.7 In Australia there was a 30% higher overall incidence of 
aortic enlargement (25% AAA, 5% ectasia) in the siblings of the patients with AAA.8 

Screening men for AAA has been shown to reduce AAA specific mortality but the 
cost effectiveness of this approach is debated. Nevertheless it is widely accepted that 
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screening of high-risk groups, such as those with a family history, is likely to be cost 
effective. Data from the UK and USA has shown that small asymptomatic (maximum 
diameter ≤5.5 cm) aneurysms are best managed by surveillance rather than 
surgery.10,11 

Many studies have recommended ultrasonographic screening of the abdominal aorta 
for male first-degree relatives (aged 50–60 years) of AAA patients.12–15 It is therefore 
good clinical practice to discuss the occasional hereditary nature of AAAs with 
patients and to offer appropriate advice based on the available evidence. 

The aim of this study was to audit documentation of discussions between members of 
the vascular surgical team and patients regarding family history of AAA, and to 
review the advice given to patients and their relatives. 

Methods 

All patients undergoing or listed to undergo elective AAA repair (open and endovascular) between 
June 2004 and March 2006 at Christchurch Public Hospital were included in this study. Patients were 
identified from the Christchurch hospital’s computerised patient management system.  

The following data were collated from the typed clinic letters and handwritten inpatient notes:  

• Method of presentation of aneurysm. 

• Type of aneurysm repair performed/planned. 

• Size of aneurysm prior to surgery.  

• Documented discussion regarding the hereditary nature of AAAs. 

• Family member demographics (i.e. number of first-degree relatives, age, sex). 

• Suggested age to begin screening. 

• Type of screening imaging suggested. 

An aneurysm surveillance programme has been running at Christchurch Hospital since November 
2000. Patients who have an incidental finding of an asymptomatic AAA measuring <55 mm (<50 mm 
in women) and who are deemed to be fit for elective surgery are included in the surveillance 
programme. Surveillance only begins after the patient has had a consultation with a vascular surgeon to 
discuss the pros and cons of surveillance. 

Results 

Of the 79 patients included in the study, 20 (25 %) had undergone (or were listed to 
undergo) EVAR and 59 (75%) had undergone (or were listed to undergo) open AAA 
repair.  

The median (range) age of patients was 75 (44–84) years and the male to female ratio 
was 3.7:1. The mean size of aneurysm prior to surgery was 60.3 mm. The different 
methods of presentation of aneurysms and the mean (range) size of these aneurysms 
are shown in Table 1.  

Of the 79 patients, 59 were reviewed postoperatively in the outpatient clinic; 3 
patients died during the postoperative period, 1 patient did not attend the follow-up 
clinic, and 1 patient was reviewed at a different hospital. There were 7 patients 
awaiting review postoperatively and 8 awaiting surgery. The 59 patients reviewed 
postoperatively were all discharged from the vascular services. 

The information documented relating to advice about family history of AAA is shown 
in Table 2. All 19 (of 79) patient notes with documented evidence of counselling 
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regarding the hereditary nature of AAA contained this information in the typed clinic 
letter.  

 

Table 1. Presentation and size of AAAs 
 

Method of presentation of aneurysms Number of patients Mean (range) size of the aneurysm in mm 
Incidental 
Surveillance 
Symptomatic 

33 (42%) 
42 (53%) 

4 (5%) 

64 (50–83) 
55 (39–77) 
55 (44–75) 

 

Table 2. Documentation of discussion regarding hereditary nature of AAA 
 

Information documented Number of patient notes 

Hereditary nature of AAAs discussed 
Need for first-degree relatives to consider surveillance  
Suggested age to begin surveillance (50–60 years) 
Sex (male) of the family members to be screened  
Ultrasound (USS) as the imaging modality appropriate for screening 

19 (24%) 
18 (23%) 
17 (22%) 
18 (23%) 
16 (20%) 

Total 79 

 

Discussion 

This study assessed the documentation of advice offered to patients regarding the 
hereditary nature of AAAs. No other published studies with similar aims were 
identified through Medline search (31 March 2006). In the current study, only 19 
(24%) patient notes contained documentation regarding the counselling process 
relating to family history of AAA. It must be remembered that this study did not aim 
to record the number of patients that did/did not received counselling.  

Documentation may not correlate well with clinical practice, but accurate 
documentation of the consultation process is sound clinical governance. The results of 
this audit highlighted this important but often overlooked aspect of the management 
of aneurysmal disease and identified scope for improving documentation.  

This study can be criticised for its retrospective design and the relatively small sample 
size. It included all patients who underwent or were listed for elective AAA repair in 
the 21 months, June 2004–March 2006, and therefore is probably a good 
representation of current clinical practice in the department. A prospective study 
design would arguably have altered clinical practice since it would have been difficult 
to blind the clinicians to the study. 

It is also possible that reporting bias may make the current results for documentation 
of advice appear worse than is the case in practice. If a patient is asked and reports not 
to have any first-degree relatives, it is possible that a clinician may choose not to 
document such information. If a patient does have relatives at risk of aneurysmal 
disease, this positive finding is more likely to be noted and acted on. The patients 
studied were under the care of 4 different vascular surgeons. 

Studies have attempted to identify the genetic abnormalities responsible for familial 
AAAs. Mutations in the type III procollagen gene16 and polymorphism in the 
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plasminogen activator inhibitor promoter17 have been reported. AAA frequency has 
also been linked to a locus on chromosome 19q13.18 It is also possible that familial 
tendency to develop AAAs may be due to exposure to a common environmental agent 
such as tobacco smoke. 

Several studies have supported the hereditary basis for familial clustering of aneurysm 
disease. A descriptive study of 313 pedigrees reported that the inheritance pattern of 
AAAs was autosomal dominant.14 A multi-centre study collected data from seven 
Western countries and identified 233 families with at least 2 individuals diagnosed 
with AAA. First-degree relatives of AAA patients were offered ultrasonagraphic 
screening if they were 50 years of age or above.  

The family trees were consistent with an autosomal recessive inheritance pattern in 
72% of these families, autosomal dominant pattern in 25% of the families and 
autosomal dominant with incomplete penetrance was observed in the rest.16 An 
Australian study included 276 pedigrees and observed that the most common 
inheritance pattern was polygenic.12 All these studies concluded that genetic 
susceptibility in conjunction with environmental risk factors predisposes to AAA 
disease. 

A Finnish cross-sectional study recruited 241 first-degree relatives of AAA patients 
aged >50 years as well as 284 age and sex matched controls. Both groups were well-
matched regarding hypertension, smoking, coronary artery disease, and chronic 
obstructive pulmonary disease.  

Of the 241 first-degree relatives, 238 underwent ultrasonagraphic screening and 3 had 
AAA repair prior to the study. The prevalence of AAA was 3 times higher in first-
degree relatives compared to controls (4.6% vs. 1.4%) (p=0.03). A logistic regression 
analysis was also performed to assess the significance of risk factors such as age, sex, 
and family history in AAA disease. In every decade above 50, age increased the risk 
in both groups (OR=1.93; 95%CI: 1.15–3.25; p<0.05). The risk for men was 12.21 
times higher than that for women (95%CI: 2.63–56.64).  

Family history increased the risk by 4.33 times in both male and female relatives, but 
the prevalence of AAAs in females was low.16 These studies have suggest targeted 
screening for first-degree relatives over the age of 50–60 years13–17 while other studies 
have recommended screening only for male first-degree relatives.15,16,19–21 It has been 
reported that rupture is more frequent and occurs at a smaller aortic diameter in 
females with AAA.22  

Does this warrant screening female first-degree relatives despite the low prevalence of 
AAAs in this group? A randomised controlled trial reported no reduction in incidence 
of ruptured AAAs after screening women (general population) and thus questioned 
the validity of screening women.23  

There is no national screening programme for AAAs in New Zealand and no 
infrastructure to manage relatives of patients with aneurysmal disease. (Current 
practice at Christchurch hospital is to manage all incidental small aneurysms by 
ultrasonographic surveillance.) 

The management of relatives of patients with AAA is currently ad hoc as 
demonstrated by our results. Hence we have applied for funding to pilot an AAA 
screening program in Canterbury. First-degree male relatives of patients known to 
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have an AAA should probably receive special consideration if screening for this 
condition is accepted.  

Multicentre Aneurysm Screening Study Group (MASS) recommended a single 
screening ultrasound scan at age 65.9 This group have reported minimal benefit in re-
screening men with normal aortic diameter (<3.0 cm) over the next 5 years—but re-
screening in high-risk groups (such as first-degree relatives and smokers) might be 
justifiable. No recommendations regarding a possible upper age limit (which would 
preclude screening) were published, however screening or surveillance should not be 
considered in patients who are not suitable surgical candidates.  

Many published studies have recommended targeted screening for first-degree 
relatives of patients with AAA, especially male relatives. This current study suggests 
counselling and/or advice regarding the implications of the hereditary nature of AAAs 
is variable in our department. Implementation of a screening program for AAA in 
selected patients would probably improve the consistency of advice given by 
specialists.  

With the results of this audit, and the current evidence discussed above, we now plan 
to provide all patients presenting to our department with written information advising 
on the hereditary nature of AAA and screening. Whether this screening service can be 
publicly funded remains to be seen however. 
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Endoluminal repair of abdominal aortic aneurysm: the 
Middlemore Hospital experience 

Janaka Wickremesekera, Wilbur Farmillo, Stewart Hawkins, Homayoun Zargar, 
Anwar Choudhary, Peter Vanniasingham 

Abstract 

Introduction With endoluminal stent graft (ESG) repair of abdominal aortic 
aneurysms (AAA) becoming more common, the morphological boundaries are 
constantly being pushed in deciding which patients to offer this mode of surgical 
management. In our tertiary hospital we have a relatively strict morphological 
selection as well as a multidisciplinary team that provides a good platform for 
performing endoluminal AAA repair. 

Method A retrospective audit of patients undergoing elective endoluminal AAA 
repair at Middlemore Hospital (Otahuhu, Auckland, New Zealand) between 1999 and 
2005 was performed; 40 patients were identified during this period and all records 
were reviewed. Prior to surgery, all patients had CT aortography with 3D-
reconstruction, and each case was discussed at a multidisciplinary team meeting 
(vascular surgeons and interventional radiologists present). Patients less than 65 years 
of age were excluded from this endoluminal assessment. A strict morphological 
selection criteria was applied and adhered to. 

Results Forty patients underwent elective endoluminal AAA repair between 1999 and 
2005—5:1 male:female ratio and mean age 73.4 years. Fifty percent of patients had a 
history of ischaemic heart disease, 48% had known hypertension, 33% had known 
pulmonary disease, 12% had known diabetes mellitus, while a previous stroke, 
chronic renal failure, and current smokers respectively accounted for 18%. The 
American Society of Anaesthesiology (ASA) classification was used to assess patient 
fitness for surgery. Eighty percent of patients in this study had an ASA of III, 15% 
had an ASA of II, and the remaining patients had an ASA of IV. These figures are 
similar to Australian audit data (audit undertaken by ASERNIP-S). Morphology AAA 
showed mean diameter AAA of 5.2cm (4.3–6.7cm). Most AAA were fusiform 
(fusiform 90% vs saccular10%). All grafts were of Zenith Cook type bifurcated grafts. 
There were 2 endoleaks (5%)—type II endoleaks that were sealed with endovascular 
therapy; 2 patients returned to theatre for embolic complications with good 
postoperative result; and 1 patient died due to myocardial infarction (MI) 
postprocedure (mortality 2.5%). 

Primary technical success was 95% and secondary technical success 100%. There 
were no conversions to open surgery and no procedural-related deaths. 

Conclusion This audit from Middlemore Hospital shows good results can be achieved 
using strict morphological selection criteria and a multidisciplinary approach to 
treatment for ESG of AAA.  



 

 
NZMJ 23 March 2007, Vol 120 No 1251 Page 32 of 121 
URL: http://www.nzma.org.nz/journal/120-1251/2467/ © NZMA 

 

Endoluminal stent grafting (ESG) has extensively studied since Juan Parodi’s first 
report of abdominal aortic aneurysm (AAA) stenting in 1991.1 There has been much 
debate about whether endoluminal or open repair of AAA is superior technique in 
term of risks to the patient and longevity. Most vascular surgeons would agree that 
both procedures have an important place in the armamentarium to treat AAA. With 
the recent conclusion of randomised trials many of these issues would be shelved, 
however there seem to be more questions than answers when looking through the 
literature.2–5 

Open repair has a proven track record and though has increased early morbidity and 
mortality in comparison to ESG, there is no difference in the mortality figures in the 
longer term.5,6 In addition, after open repair there is little need for long-term 
surveillance and the associated costs. In other words, once open repair is performed, 
the problem usually remains “fixed”. With ESG complication, the need for 
reintervention is required in up to 40% of patients4. It has, however, been shown that 
good case selection and planning reduces the risk for secondary intervention.  

The approach at Middlemore Hospital has been of strict morphological selection 
criteria of AAA for ESG and a multidisciplinary approach to planning. The aim of 
this audit is to show that this policy produces good results in terms of morbidity and 
mortality.  

Methods 

Middlemore Hospital is a tertiary centre serving a population of approximately 450,000 people in the 
south Auckland region. Three surgeons perform ESG on their patients at Middlemore with respective 
teams which include interventional radiologists, nursing and theatre staff. All patients are discussed at 
the multidisciplinary planning meeting prior to undergoing treatment which involve all the above 
members. 

Strict morphological criteria are adhered to including neck diameter <28 mm or less, neck length >20 
mm, and angulation ≤60 degree angle. No circumferential mural thrombus should be present. Iliacs had 
to be >7 mm in diameter with minimal tortuosity. On CT there should be no significant horizontal 
portion , splaying, or S shape. There should be good landing zone with a vessel diameter not <22 mm 
and >20 mm length. Iliac, or common femoral artery (CFA) aneurysm were excluded. Anything more 
than minimal iliac calcification was also excluded.  

All patients having had ESG of AAA at Middlemore Hospital were retrospectively identified from the 
hospital database. Forty patients were found to have had ESG and their medical records were reviewed.  

Relevant data were collected, particular those emphasising consistency in preoperative assessment  

Results 

All 40 patients received elective AAA repairs; their procedures were performed 
between 1998–2005. 

Most patients were male (5:1 male:female ratio); mean age 73.4 yrs (65–88 yrs). All 
patients were given Anaesthesiology Society of America (ASA) criteria by the 
attending anaesthetist. Most (80%) patients were classified as ASA III (Figure 1). Not 
surprisingly the most common patient comorbidities were ischaemic heart disease 
(IHD), hypertension (HT), and respiratory problems (Table 1; Figure 2). 
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Figure 1. Anaesthesiology Society of America (ASA) criteria 
(MMH=Middlemore Hospital; ASERNIP–S=Australian Safety and Efficacy Registry for New 
Interventional Procedure–surgical) 

 

 

 

Figure 2. Comorbidity distribution 
(IHD=ischaemic heart disease; MI=myocardial infarction; HT=hypertension; Pulm(onary); 
CVA=cerebrovascular accident; DM=diabetes mellitus; CRF=chronic renal failure; Smok(ing) 
 

 

 

Table 1. Patient characteristics 
 

Comorbidity Number of patients (total=40) 
Ischaemic heart disease 
Myocardial infarction 
Hypertension 
Pulmonary 
CVA 
Diabetes mellitus 
Chronic renal failure 
Smoker 
Ex-smoker 
Other 

20 
10 
19 
13 
7 
5 
7 
7 

20 
12 
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Morphology AAA—The majority of AAA were fusiform morphology (90%)with 
mean diameter of 5.2 cm(4.3–6.7). The grafts were bifurcated in the vast majority 
(39/40) and all were Zenith Cook grafts (Figure 3). 

 

Figure 3. AAA stent (Zenith-Cook device) 

 

 

Preoperative evaluation was extensive and included CT aortography with 3D 
reconstruction (Figure 4). Subsequently their case and investigations were discussed 
at the multidisciplinary planning meeting. 

 

Figure 4. CT Aortography with 3-D reconstruction 
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All procedures were performed by multidisciplinary team (MDT) which always 
included a vascular surgeon and interventional radiologist. Most procedures were 
performed in theatre (33/40) and more recently with the opening of angiography-suite 
remaining cases were performed there. All patients had general anaesthetic (GA) for 
the procedure. All patients had surgical common femoral artery (CFA) access for their 
procedures (Figure 5). Procedure time was variable mean 149 minutes (57–222 min). 

Hospital stay was a mean of 5.5 days (vs 7.4 days for ESG recorded in the Australian 
safety and efficacy registry for new interventional procedure-surgical (ASERNIP-S) 
database) with no patients requiring ICU admission. 

 

Figure 5. Open common femoral artery access  
 

 

 

All patients were followed up in clinic under strict CT and Ultrasound-based protocol 
(see Figure 6) with a mean follow-up 37.9 months (2–88 months). 

Morbidity was categorised into local/graft related and systemic complications (Table 
2). There were 2 patients with endoleak that required further intervention. Both were 
type II endoleaks that were sealed with angiographic coil embolisation. Both patients 
had successful treatment of backbleeding vessels. 

Three patients had minor groin complications such as cellulitis and lymph leak that 
settled again with antibiotics and non-operative treatment;2 patients returned to 
theatre for distal embolic complication of lower limbs. Both had embolectomy which 
was successful. There was one death secondary to myocardial infarction giving 
mortality rate of 2.5%. 

Primary technical success was 95%. Secondary technical success 100%. There were 
no conversions to open surgery and there were no procedural-related deaths. 
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Table 2. Post procedural morbidity of Middlemore Hospital’s AAA patients 

 

Complications Number of patients (total=40) 

Systemic 
Myocardial infarction/death 
Urinary retention 
Local/graft related 
Endoleak (requiring re-intervention) 
Groin complication 
Embolic complication 

 
1 
2 
 

2 (type II leaks requiring endovascular 
treatment) 

3 
3 (2 patients required embolectomy) 

 

Figure 6. Surveillance protocol for AAA at Middlemore Hospital 
 

 

Discussion 

ESG of AAA repair has become part of the important part of the armamentarium of 
vascular surgeons and interventionalist throughout world. In larger tertiary institutions 
ESG is being performed more frequently and with that experience more challenging 
cases are selected.6 However the question is in centres that are selecting increasingly 
complex cases is there an associated increase in procedural related complications and 
poorer outcomes?  

Middlemore Hospital’s AAA patient male:female ratio, age distribution, and patient 
comorbidities are similar to other centres.7–9 It is well known that the majority of 
AAA are fusiform, but in our study several patients had saccular aneurysms.  
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These aneurysms have a tendency to rupture at smaller diameters than fusiform 
aneurysms.10 Also these patient saccular aneurysms seem to have a higher predicted 
mortality if their aneurysms rupture so there is greater benefit to operate on them 
early.11 This along with female patient population caused our mean diameter of 
operated aneurysms to be at the lower end of those normally offered surgery. The 
recent UK Aneurysm Study showed patients with aneurysms measuring 5.5cm should 
be offered surgery.12 However other factors need to be taken into consideration such 
as sex of the patient, rate of expansion of the aneurysm, patient age and comorbidities, 
life expectancy, and the patient preferences.13  

This audit of experience in a tertiary centre like Middlemore Hospital where vascular 
surgeons and their teams have chosen a more conservative approach shows that with 
good selection criteria and despite small numbers good results can be achieved. Low 
morbidity and primary and secondary technical success of 95% and 100% 
respectively, with no conversion to open surgery or procedural-related deaths (or 
more importantly no aneurysm-related deaths) shows good practice at Middlemore 
Hospital. 

The endoleak rate in this series that required further intervention was 5%. Endoleak 
can be categorised into five types (see Table 3). The most clinically relevant are type I 
and III leaks that result in failure of exclusion of the aneurysm once the graft is in 
place.  

Type I can occur if there is failure to properly seal the proximal or distal ends of the 
graft. Type III is due leakage between modules of the graft. Endoleak of this nature 
results in failure of exclusion of the aneurysm and the sac will continue to expand and 
risk of rupture persists if the endoleak is not corrected. These endoleaks should be 
recognised and corrected (ideally at the time of the procedure).  

Interventionalists debate the significance of type II endoleaks, as many of these leaks 
will spontaneously resolve, regardless of graft type. Additionally, some patients will 
demonstrate stability or even shrinkage of the aneurysm sac in the presence of a 
patent type II endoleak. The rate of endoleak and the lack of more serious type I and 
III compares well with larger randomised series.4 In the EVAR I study there was 23% 
rate of endoleak, with 8% requiring reintervention.  

We can conclude that the practice in Middlemore Hospital a tertiary centre with 
conservative selection and small numbers are good and compare well with larger 
centres. 

 

Table 3. Classification of endoleak 
 

Type I Endoleak from non sealed top or bottom end of endograft 

Type II Endoleak from backbleeding sidebranch such as lumbar or inferior mesenteric artery? 

Type III Endoleak from between modules of endograft or hole in the graft  

Type IV  Endoleak from the endograft wall secondary to graft porosity 

Type V Endotension – Endoleak not sourced but present as the sac maybe increasing. Thought 
to be secondary to mural thrombus at ends of graft or clot in side branches allowing 
transmission of systemic pressure to the sac  
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Prevalence of complementary and alternative medicine use 
in Christchurch, New Zealand: children attending general 
practice versus paediatric outpatients 

Kris Wilson, Claire Dowson, Dee Mangin  

Abstract  

Aims There is little information about the use of complementary and alternative 
medicines (CAM) in New Zealand children who attend a general practitioner for 
intercurrent illness compared to children attending secondary care with a chronic 
condition where CAM use is high. This study aims to establish whether there are 
differences in prevalence and non-disclosure rates, information sources, and potential 
predictors of CAM use in these two populations of children. 

Methods A study-devised CAM-use questionnaire was administered to 50 
participants recruited from general practice surgeries and 50 from a paediatric 
diabetes clinic.  

Results Prevalence of lifetime CAM-use was high (70%) with no significant 
difference between the two populations sampled. Not disclosing CAM-use to a doctor 
was common (77%), with the majority unintentional (87%). Parental-use was 
predictive of child CAM-use (OR 4.73). 

Conclusion CAM-use amongst New Zealand children is higher, and disclosure rates 
lower, when compared to overseas populations of children. This suggests that there is 
greater potential for New Zealand children to be at risk of adverse events directly and 
through interaction with prescribed medicines. Contrary to expectations, CAM-use 
behaviours and disclosure rates are comparable between GP and outpatient 
populations—suggesting that all prescribers need to explicitly ask parents about 
CAM-use with their children, particularly those that report CAM-use themselves.  

The estimated prevalence of CAM-use in adults varies widely depending on study 
methodology and population with prevalence ranges from 9 to 65%, however there is 
evidence that CAM-use is increasing.1,2  

A recent study of adults attending an emergency department in New Zealand 
indicated that 38% of people used CAM, a quarter in conjunction with prescribed 
medication and just over a third disclosed its use to their medical practitioner.2 In 
children, there is emerging evidence from secondary/tertiary care that CAM-use may 
be as common as in adults.3  

In a recent two-country study involving children with chronic health conditions, 
CAM-use was high; in Australia prevalence of use was 51%, and in Wales it was 
41%.4,5 

Historically this increase in CAM-use has not been supported by the development of 
adequate legislative and regulatory safeguards in New Zealand;6,7 however, there are 
now moves to change this situation. The Interim Joint Expert Advisory Committee on 
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Complementary Medicines (IJEACCM) has been appointed to provide advice about 
CAM and their active ingredients to the Therapeutic Products Interim Ministerial 
Council.8  

Increased CAM-use creates an increase in the instances of adverse effects as well as 
CAM and prescribed medicine interactions in the population.9,10 Reported incidents of 
serious adverse effects include anaphylactic reaction, respiratory failure, auto immune 
hepatitis, and coagulation effects.9–16  

Children are a particularly vulnerable population for whom drug pharmacokinetics 
(and therefore doses) cannot necessarily be extrapolated or inferred from adult 
populations.4,9,12–16 Furthermore, there are indications that non-disclosure of CAM-use 
to a health professional is common and may increase the risks of an adverse reaction, 
particularly if used in combination with prescribed medicines.10,17  

The rate of non-disclosure was high in a population of children with chronic health 
conditions studied in Australia (63%) and in Wales (66%).4 To date, it is not clear 
whether patient non disclosure is intentional, nor whether it is more or less likely to 
occur in the general practice setting.17–19 

Empirical investigations of CAM-use in children to date have focussed on chronic 
conditions in the secondary/tertiary sector; prevalence of CAM-use appear higher in 
these populations than the general population.20 The prevalence of CAM-use and the 
rate of non-disclosure among children attending general practice for intercurrent 
illness are unknown.  

In this study we describe the prevalence and range of CAM-use in New Zealand 
primary and secondary care paediatric populations. We examine factors which may 
predict use. We also assess rates of disclosure to clinicians in primary and secondary 
care settings, and the reasons for non-disclosure. 

Methods 

Setting—General practices and a secondary care diabetes paediatric outpatient clinic in Christchurch, 
New Zealand. 

Source population—Parents of children under 12 with an appointment to see the doctor/specialist 
were recruited from general practitioners surgeries and a paediatric outpatient clinic. Participants were 
recruited between 22 November 2004 and 22 February 2005. 

Participants—A researcher (present in surgery/clinic waiting rooms) interviewed adults 
accompanying children under 12 who were attending for a booked appointment with a general 
practitioner or paediatrician. Practices were selected using computer-generated random numbers from a 
representative and randomly selected network of Christchurch GPs.21  

Children with chronic conditions who attended hospital outpatients’ clinics were excluded from the 
general practice sample. Fifty consecutive participants were selected from 6 general practices. In 
addition, 50 participants were interviewed from an outpatient paediatric diabetes clinic in a general 
hospital. After giving informed consent, parents answered a structured questionnaire lasting 10 
minutes, either in the surgery/clinic or later by telephone.  

Measures—As the purpose of the study is to inform prescribers, the types of CAM studied were 
confined to oral and topical preparations (including nasal)—CAMs most likely to interact with 
prescribed medicine or to produce adverse effects. The questionnaire assessed prevalence and pattern 
of CAM-use in the index child.  
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Standardised questionnaires were used to investigate three potential predictors of CAM-use:  

• Ogden’s-Patient Centredness Questionnaire (OPCQ)22 measuring parent preference for a 
patient centred consultation style; 

• The Holistic Healthcare (HH)23 subscale of the Holistic CAM Questionnaire, which assesses 
the extent of participant’s holistic outlook on healthcare; and  

• Beliefs about Medicines Questionnaire (BMQ)24 which measures beliefs about prescribed 
medicines.  

Additional questions were constructed to assess:  

• Demographic characteristics; 

• Prescription medicine-use; 

• Extent of CAM-use by parents; 

• Sources of information about CAM; and 

• Possible predictors of CAM-use identified from the literature. 

Analysis—Data were analysed using SPSS (version 12) software. The prevalence and disclosure of 
CAM-use in the sample were calculated using descriptive statistics and 95% confidence intervals. 
Statistical analyses of possible significant differences between GP and outpatient samples were made 
using Chi-squared for independence and Chi-squared for goodness of fit. Potential predictors of CAM-
use were entered into a correlation matrix to ascertain any bivariate relationships with CAM-use (p=2-
tailed). Variables found to significantly correlate with CAM-use were then investigated further using a 
binary logistic regression model. 

This study was approved by the Upper South (B) Ethics Committee, New Zealand. 

Results 

Response rate—The researcher approached 118 people with children who fitted the 
initial inclusion criteria. Nine people who were approached did not fit the criteria (as 
they were not parents of the child). Of the remaining 109, 3 participants who agreed 
to a phone interview could not be contacted later and 6 people who were approached 
declined to participate. One-hundred people agreed to participate (response rate 92%). 
Data were complete for all eligible participants.  

Sample characteristics—Demographic characteristics did not differ significantly 
between the groups except for two variables (Table 1). There were a greater 
proportion of infants and younger children in the GP sample than the outpatient 
sample. The GP-sample parents were also younger.  

Prevalence of CAM-use and disclosure—The overall prevalence of CAM-use in 
children was 70% (70/100, 95%CI 60–79). There was no significant difference in the 
reported use of CAM in children between the GP (72%, 36/50) and paediatric diabetes 
sample (68%, 34/50; χ2 (1) = 0.058, ns).  

For the total CAM-user group, 23% (16/70) disclosed use of CAM to a medical 
practitioner whereas 77% did not. There was no significant difference between the GP 
group (81%) and paediatric diabetes sample (74%) in non disclosure rates (χ2(1) = 
0.490, ns).  

For those who did not disclose their child’s CAM-use, only 13% stated an intentional 
reason for doing so (e.g. “doctors deal in prescribed medicines, not doctors domain”, 
“not conventional, they only push prescribed medicine”, “scoffing”), with 87% citing 
unintentional reasons (e.g. “it didn’t come up”, “the doctor didn’t ask”). There was 

no difference in disclosure rates between high (≥3 CAM treatments) and low users of 
CAM (<3 CAM treatments) (χ2 (1) = 0.054, ns). 
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Table 1. Sample population 
 

Variables 
 

General Practices 
n / 50 (%) 

Diabetes Clinic 
n / 50 (%) 

Total 
n / 100 

Child’s gender Female  
Male  

24 (48%) 
26 (52%) 

21 (42%) 
29 (58%) 

45 
55 

Child’s age* (in years) 0–2 
3–5  
6–8  
9–1  

21 (42%) 
16 (32%) 
6 (12%) 
7 (14%) 

1 (2%) 
7 (14%) 
19 (38%) 
23 (46%) 

22 
23 
25 
30 

Parent’s gender Female  
Male  

46 (92%) 
4 (8%) 

46 (92%) 
4 (8%) 

92 
8 

Parents age* (in years) 21–25  
26–30  
31–35  
36–40  
41–45  
46–50  

3 (6%) 
10 (20%) 
11 (21%) 
18 (36%) 
5 (10%) 
3 (6%) 

1 (2%) 
2 (4%) 

13 (26%) 
12 (24%) 
16 (32%) 
6 (12%) 

4 
12 
24 
30 
21 
9 

Child’s ethnicity NZ European  
Māori  
Pacific Island  

44 (88%) 
4 (8%) 
2 (4%) 

43 (86%) 
5 (10%) 
2 (4%) 

87 
9 
4 

Parent’s ethnicity NZ European  
Māori  
Pacific Island  

44 (88%) 
5 (10%) 
1 (2%) 

46 (92%) 
3 (6%) 
1 (2%) 

90 
8 
2 

*Significant to p<0.05. 

 

There was no significant difference between high and low CAM users in the 
prevalence of prescribed medicine use in the last 12 months (88% and 89% 
respectively) (χ2 (1) = 0.024, ns). Of the total sample 18/100 (18%) used both CAM 
and prescribed medicines, and did not disclose their CAM-use to the physician. 

 

Table 2. Origin of information about CAM in users (n=70) 
 

Source of information n / 70 % of CAM users (95%CI) 
Friend 
Own reading (books/magazines) 
Pharmacy 
Midwife 
Specialist in CAM 
GP 
Internet 
Health supply shop assistant 
CAM training course 
Te Kohanga Reo* 
Physiotherapist 
Television 

37 
12 
6 
5 
4 
3 
3 
3 
2 
1 
1 
1 

52.9% (40.6–64.9%) 
17.1% (9.2–28.0%) 
8.6% (3.2–17.7%) 
7.1% (2.4–15.9%) 
5.7% (1.6–14.0%) 
4.3% (0.9–12.0%) 
4.3% (0.9–12.0%) 
4.3% (0.9–12.0%) 
2.9% (0.4–9.9%) 
1.4% (0.0–7.7%) 
1.4% (0.0–7.7%) 
1.4% (0.0–7.7%) 

Total number responses 78  

*Māori language-based kindergarten. 
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Sources of information about CAM—Table 2 describes the most common sources 
of information about CAM that were reported. The most common information source 
was a friend, followed by the parents’ own reading, thus indicating that self-teaching 
was the usual basis underpinning parents decisions about CAM-use. Registered health 
professionals and CAM specialists were less frequently consulted. 

Types of CAM and reasons for use—Participants reported the use of 35 different 
types of CAM. The most commonly used preparations were arnica (43%, 95%CI 31–
55), multivitamins (17%, 95%CI 9–28), tea tree oil (14%, 95%CI 7–25), Echinacea 
14%, 95%CI 7–25), vitamin C (10%, 95%CI 4–20), Aloe vera (10%, 95% CI 4–20), 
Weleda© homeopathic teething powder (7%, 95%CI 2–16), homeopathic ‘Rescue 
Remedy’ (6%, 95%CI 2–14), and vitamin E (6%, 95%CI 2–14).  

Nine out of 10 parents who had used CAM for their child did so for acute or short-
term conditions (Table 3). There were no significant differences in reasons for use 
between general practice and outpatient populations (χ2 (1) = 0.261, ns). 

 

Table 3. Purpose of CAM-use: general practice vs diabetes outpatient 
populations * 
 

General Practice Diabetes Outpatients Total Purpose of CAM-use 

n % 
(95%CI) 

n % 
(95%CI) 

n %  
(95%CI) 

Prevention of acute symptoms 16/36 44% 
(28–62%) 

19/34 56% 
(38–73%) 

35/70 50% 
(38–62%) 

Prevention of chronic symptoms 2/36 6% 
(0.7–19%) 

0/34 0% 
(0–10%) 

2/70 6% 
(0–10%) 

Prevention of acute and chronic symptoms 2/36 6% 
(0.7–19%) 

3/34 9% 
(2–24%) 

5/70 7% 
(2–16%) 

Treatment of acute symptoms 15/36 42% 
(26–59%) 

13/34 38% 
(22–56%) 

28/70 40% 
(28–52%) 

Treatment of chronic symptoms 1/36 3% 
(0.07–15% 

0/34 0 % 
(0–10%) 

1/70 3% 
(0–8%) 

Treatment of acute and chronic symptoms 0/36 0% 
(0–10%) 

1/34 3% 
(0.1–15%) 

1/70 3% 
(0–8%) 

*Multiple responses allowed. 

 

Predictors of CAM use—Possible child CAM-use predictors were entered into a 
correlation matrix to ascertain their relationship with the dependent variable (CAM-
use = 1 / non CAM-use = 2).  

Those variables found to correlate with child CAM-use were:  

• Female gender of accompanying parent (r2 = -0.21, p = 0.04);  

• Increased household income (r2 = -0.20, p = 0.02);  

• Higher parental education (r2 = -0.30, p = 0.002);  

• Parental use of CAM (r2 = 0.40, p = 0.000); and  

• Stronger beliefs about the general harm of (conventional) medicines [General 
Harm (GH) subscale of the BMQ] (r2 = 0.23, p = 0.021).  
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These variables were then entered, in a single step, into a binary logistic regression 
model (Table 4). The logistic regression analysis indicates that parental CAM-use 

predicts their child’s use of CAM (p < 0.01, level, χ2 (1) = 1.808, OR 4.7, 95%CI 1.3–
16.6). 

 

Table 4. Logistic regression model for predictors of CAM-use 
 

Variables Odds ratio 95% confidence interval 
Parent’s gender 
Income (higher) 
Education (higher level) 
Parental CAM-use* 
GH 

2.98 
1.45 
3.25 
4.73 
1.15 

(0.50–17.60) 
(0.50–4.22) 

(0.96–10.96) 
(1.35–16.65) 
(0.94–1.40) 

*Significant to p<0.05. GH=BMQ General Harm Subscale 

 

The overall model is significant at the 0.001 level according to the model Chi-squared 

statistic (χ2 (5) = 24.668), and predicts 79% of responses correctly (pseudo regression 
coefficients: Negelkerke R2 = 0.310, Cox & Snell R2 = 0.219). 

Discussion 

This study found a higher prevalence of CAM-use (70%) in New Zealand compared 
to other countries (51% and 41% in Australia and Wales, respectively). In addition, 
disclosure rates were low (23%) in comparison with the previous children’s hospital 
(37% and 34% in Australia and Wales respectively) and adult samples.2, 4  

Failure to disclose was largely unintentional (87%), thus suggesting most parents 
would possibly be open to discussing their child’s CAM-use. No significant 
differences were found between the GP and outpatient sample in prevalence or CAM-
use pattern.  

In both populations, CAM was predominantly used for prevention and treatment of 
acute symptoms. This was contrary to the hypothesis that children with chronic 
conditions might have higher and a wider range of CAM-use.20,25,26 The most popular 
types of CAM used in this study were those which would most likely fall into the 
IJEACCM’s class one distinction (includes most CAM)—these are deemed to be 
lower risk and therefore less rigorously regulated.8  

Parents were most reliant on a self-teaching method in obtaining information about 
CAM, principally asking friends for advice. Registered health professionals and CAM 
specialists (surprisingly) were less frequently consulted. 

These combined factors—high use, low disclosure, and self-teaching methods—may 
increase the risk of interactions and undetected adverse reactions related to CAM use. 
The long-term effects of CAM-use and pharmacokinetics of combining prescribed 
medicines with CAM in children are often unknown. The patient and parents are not 
in a position to judge the risk of interaction and adverse effects and neither is the 
medical practitioner if there has not been disclosure of use. 

Several factors proved valuable predictors of CAM-use, providing information for 
clinical practice on which patients may be more likely to be using CAM for their 
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children. Children whose parents’ use CAM are four times more likely to use CAM 
than those children whose parents do not use CAM.  

The high response rate and complete dataset are strengths of the study, as is the 
location within both a primary care and secondary care population. While the overall 
sample size is good, the small numbers in some subgroups limits the ability to draw 
conclusions on differences between these groups.  

The CAM-use and education level was only available for the attending parent, and it 
is possible that CAM-use and the education level of the other parent may be 
influential in the decision to use CAM. The ethnicity distribution in the sample (Table 
1) may not be representative of all regional populations in New Zealand, therefore 
caution should be taken when generalising the results to these communities. 

The high prevalence of CAM-use among children (as indicated in these data) may 
reflect an increasing health consumer trend towards incorporating complementary 
healthcare models in the prevention and treatment of symptoms.17  

The high levels of CAM-use and low disclosure found in overseas populations are 
more pronounced in New Zealand, and therefore New Zealand practitioners need to 
be particularly aware of their patients’ CAM-use.  

It is clear that the high prevalence of CAM-use in the general population of children 
signals the consolidation of consumption and popularity of CAM. Indeed, there is 
sufficient concern about the adverse effects of CAM to encourage health practitioners 
to engage in dialogue with patients about their CAM consumption practices. While 
there are some data about the efficacy and safety of particular types of CAM,27 further 
research is needed.  

Where there is no data, the precautionary principle would suggest active enquiry 
about use will at least enable minimisation of the potential for interaction by avoiding 
co-prescription, and alertness to the potential for CAM to cause adverse effects. 
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Abstract  

Aim To determine the extent and nature of extemporaneous compounding of liquid 
preparations in a sample of New Zealand hospitals.  

Methods Retrospective data were collected from eight hospitals known to provide 
compounding services during the period 1 June 2004 to 31 December 2004; including 
dosage form, volume, and quantity prepared. Data were collected on site from 
compounding logbooks and batch sheets. Demographic patient data was limited to age 
and was only collected from pharmacy departments where this information was 
readily available. Off-label use was analysed where appropriate data were available.  

Results 2015 products were compounded over the 7-month period; an average of 
251.9 per month. More oral dosage forms were compounded (n=152) compared to 
topical dosage forms (n=100); 74 drugs required extemporaneous preparation for oral 
use. There were 16 drugs used in an off-label manner on 144 occasions for paediatric 
patients. Most off-label drugs were reformulated as suspensions; omeprazole 
suspension was compounded at all of the hospitals. Off-label use of four drugs 
(sotalol, labetalol, diazoxide, and clonidine) was analysed for different paediatric age 
groups.  

Conclusions Suspensions are the most frequently compounded dosage form and 
omeprazole is the drug that is most frequently reformulated. Off-label medicines form 
a small but integral role in the supply of medicinal products.  

According to the World Health Organization (WHO), ‘the rational use of drugs 
demands that the appropriate drug be prescribed; that it be available at the right time 
at a price people can afford, that it be dispensed correctly; and that it be taken in the 
right dose at the right intervals and for the right length of time. The appropriate drug 
must be effective, and of acceptable quality and safety’.1  

This definition of the ‘rational use of medicines’ has evolved into the Quality Use of 
Medicines (QUM) in New Zealand and Australia.2 The most important aspect of 
medicines is availability while a suitable dosage form is necessary to ensure that the 
patient can take the prescribed medicine. Patient populations that may require 
medicines in dosage forms other than those commercially available are paediatrics, 
adults with swallowing difficulties, and those requiring liquid medicines for 
administration through a nasogastric3 or percutaneous endoscopic gastrostomy (PEG) 
tube.  

The reformulation of existing dosage forms is known as extemporaneous 
compounding;4 the use of a drug outside the terms of its product license or approval is 
referred to as ‘off-label’.5,6 The practice of using unlicensed or off-label medicines is 
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provided for in medicines legislation in most countries, where it is not illegal to 
prescribe, dispense, or administer such medicines.  

Risks associated with off-label compounding include system errors of inaccurate 
calculations and incorrect selection of ingredients as well as adverse reactions related 
to off-label medicines.7  

Pharmacists are the health professionals in New Zealand who may compound 
medicines, and preparing pharmaceutical products (non-sterile) is one of the seven 
Competence Standards required of entry-level pharmacists.8  

Extemporaneous compounding often involves crushing tablets or dispersing the 
contents of capsules and then compounding them into suitable liquid dosage forms 
which may require the addition of excipients such as suspending agents, flavourants, 
or preservatives.9 Suspending agents are required to facilitate even distribution of the 
crushed tablet throughout the liquid; this is also necessary if the active drug is in a 
water-soluble form (such as sotalol hydrochloride) in the tablet because the tablet 
excipients (which includes lubricants, glidants, and disintegrants) are usually 
insoluble and need to be suspended.  

Crushing the tablet, dissolving the active ingredient, and filtering the excipients is too 
time-consuming and inaccurate for general extemporaneous compounding. Flavours 
are often required to mask the bitter taste of drugs that were originally formulated as 
solid oral dosage forms such as tablets or capsules.  

Taste-masking is a science; the bitter taste of most drugs is not masked simply by the 
addition of a sweetener or flavourant. Taste is more noticeable when a drug is in 
solution and the reformulation of tablets or parenteral dosage forms, into oral liquids, 
often or usually produces a very bitter and unpalatable medicine.  

The aim of this study was to determine the extent and nature of extemporaneous 
compounding of liquid preparations in a sample of New Zealand hospitals.  

Method 

A retrospective survey was conducted on-site in pharmacy hospital departments by the authors. There 
were 30 public hospitals of various sizes at the time of the study;10 the pharmacy managers of 11 
hospital pharmacies known to provide compounding services were invited to participate in this pilot 
study. (Three managers declined due to the low frequency of compounding and/or staff shortages.)  

The data in this study are from seven hospitals distributed in the North Island and one in the South 
Island of New Zealand. Retrospective data were collected for the period 1 June 2004 through to 31 
December 2004; all results are reported for this 7-month period.  

Information on extemporaneously compounded products (including dosage form, volume, and quantity 
prepared) was collected on-site in the hospital pharmacy departments from compounding logbooks and 
batch sheets. “Off label use” for this study included alternative routes of administration to that 
specified in the product license, and the use of drugs for patients not specified in the product license, 
such as paediatric patients.  

Information about patients was limited to age and was only collected from pharmacy departments 
where this information was readily available in the compounding logbooks. In two pharmacy 
departments there was information in the compounding logbooks about the ward where the patient had 
been hospitalised (e.g. paediatric); hence this information was used to compile the data on 
extemporaneous compounding for paediatric patients. 

Data were recorded on paper and then transferred to Microsoft Excel 2003 software for analysis. A 
data collection sheet (see Appendix 1 at the end of this article) was designed to record the information 
required and piloted in a large hospital pharmacy department prior to undertaking the survey.  
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Ethical approval for this study was obtained from The University of Auckland Human Participants 
Ethics Committee (2005/L/004) and codes were assigned to each hospital so that data were 
anonymised. On completion of the study, pharmacy managers from each participating hospital received 
a detailed report of the compounding conducted in their respective departments as well as a summary 
of the overall findings.  

Results 

There were 2015 products compounded over the 7-month period, with an average of 
251.9 per month (95%CI: 241.5–262.2) (Table 1). A total of 74 drugs required 
extemporaneous preparation for oral use and included the reformulation of capsules 
(ursodeoxycholic acid and omeprazole), tablets including propranolol and folic acid, 
and powders including phenobarbitone sodium and magnesium hydroxide.  

The number of drugs compounded for topical use are not reported here as the 
preparations often contained more than one drug. There was no correlation between 
the number of inpatient beds and the number of compounded products (R2=0.56). 

 

Table 1. Frequency of extemporaneous compounding  
 

Products compounded 
(7-month period) 

Total inpatient 
beds 

Adult inpatient 
beds 

Paediatric inpatient 
beds 

Hospital* 

n % of total products N n n % of total beds 

A 
B 
C 
D 
E 
F 
G 
H 

770 
348 
327 
183 
171 
102 
74 
40 

38.2 
17.3 
16.2 
9.1 
8.5 
5.0 
3.7 
2.0 

915 
710 
648 
435 
923 
370 
800 
240 

696 
640 
600 
400 
893 
340 
800 
240 

219 
70 
48 
35 
30 
30 
0 

20 

23.9 
9.9 
7.4 
8.0 
3.3 
8.1 
0 

8.3 

Total 2015 100.0 5041 4609 452 8.9 

*In compliance with ethics criteria, hospitals are not identified. 

 

The off-label use of four drugs for which information on different paediatric age 
groups was available in the compounding logbooks, is reported in Table 2, although 
only two hospitals were readily able to provide such information. It is likely that these 
and additional drugs were compounded for paediatric patients at the other hospitals as 
well, however data were not readily available at the time of sampling. 
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Table 2. Prescribing frequency of extemporaneously compounded drugs for 
paediatric patients in two hospitals* 
 

Frequency of compounding (n): Drug used in an 
off-label manner: 

Class of drug: 

Neonates Infants Children 

Total n (%) 

Sotalol Beta-blocker (non-selective) 4 1 – 5 (29.4) 

Labetolol Beta-blocker (non-selective) – 1 4 5 (29.4) 

Diazoxide Antihypoglycemic agent – 4 – 4 (23.6) 

Clonidine Antihypertensive, centrally 
acting alpha-2 agonist 

– 1 2 3 (17.6) 

*“Off-label” use (not licensed for use in these age groups). 

[ICH Classification of ages includes Neonates: 0 to 27 days, Infants: 28 days to 23 months and Children: 2 to 11 
years]11 

 

Most of the extemporaneously compounded drugs were reformulated as suspensions. 
The 10 drugs that were most frequently compounded as suspensions for patients of all 
ages are listed in Table 3. 

 

Table 3. The 10 most frequently extemporaneously compounded medicines in 
New Zealand  
 

Drug  Frequency of 
compounding 

Strengths 
compounded 

Quantity 
(ml) 

Hospitals compounding the drug 
(n) 

Omeprazole  345 2mg/ml 
4mg/ml 

104530 8 

Thyroxine  80 
 

10mcg/ml 
15mcg/ml 
25mcg/ml 

4160 
 

4 
 

Ursodeoxycholic acid  77 15mg/ml 15660 1 

Propanolol  76 2mg/ml 
5mg/ml 

590 4 

Sotalol  53 5mg/ml 3792 5 

Metoprolol  40 10mg/5ml 
50mg/10ml 

1070 2 

Sucralfate  36 1g/20ml 720 1 

Hydrochlorothiazide  33 5mg/ml 620 2 

Diazoxide  25 10mg/ml 
50mg/ml 

900 4 

Amiodarone  24 10mg/ml 
5mg/ml 

20mg/ml 

680 2 

 

Some other drugs which were extemporaneously compounded are allupurinol, 
baclofen, clobazam, clonidine, diazepam, domperidone, labetolol, midazolam, 
phenobarbitone, pilocarpine nitrate, sotalol, and terbinafine.  

Omeprazole suspension was compounded at all the hospitals while ursodeoxycholic 
acid suspension was compounded for children at only one hospital which had a 
paediatric unit.  
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There was variation among the hospitals as to which drugs required extemporaneous 
compounding to provide a suitable dosage form. The five products most frequently 
compounded at each hospital are listed in Table 4, which includes oral suspensions, 
solutions, mixtures, and topical products.  

Omeprazole was the most frequently prescribed oral suspension and was required for 
paediatric patients as well as other patients requiring an oral liquid formulation or 
nasogastric administration of a proton pump inhibitor (PPI).  

 

Table 4. The five most frequently compounded products at each hospital* 
 

Hospital 1 n=40 % Hospital 2 n=74 % 
Aspirin/chloroform paint 
Omeprazole 2mg/ml 
Phenol in aqueous cream 
Propranolol 5mg/ml 
Atenolol 2mg/ml 
Other 

8 
7 
5 
4 
4 

12 

20 
17 
13 
10 
10 
30 

Omeprazole 2mg/ml 
Chlorothiazide 5mg/ml 
Aspirin/chloroform paint  
Magnesium hydroxide 8% w/v 
Phenobarbitone 10mg/ml 
Other 

55 
5 
4 
4 
2 
4 

74 
7 
5 
5 
3 
6 

Hospital 3 n=770 % Hospital 4 n=71 % 
Ursodeoxycholic acid 15mg/ml 
Midazolam 2mg/ml 
Propranolol 2mg/ml 
Phenobarbitone 10mg/ml 
Thyroxine 15mcg/ml, 25mcg/ml 
Other 

77 
75 
70 
66 
64 

418 

10 
10 
9 
9 
8 

54 

Omeprazole 2mg/ml 
Sucrose oral solution. 25% 
Phenobarbitone 10mg/ml, 50 mg/ml  
Thyroxine 10mcg/ml, 15mcg/ml 
Chlorhexidine 0.2%v/w in Ung. 
Emulsificans 
Other 

49 
34 
13 
12 
10 
53 

29 
20 
8 
7 
6 

30 

Hospital 5 n=327 % Hospital 6 n=102 % 
Metoprolol 50mg/10ml 
Phosphate 0.5mmol/ml 
Sucralfate 1g/20ml 
Clobazam 1mg/ml 
Omeprazole 2mg/ml 
Other  

37 
36 
36 
28 
27 

163 

11 
11 
11 
9 
8 

50 

Phosphate 0.5mmol/ml 
Albay bee venom dilution 
Dermol 50% in aqueous cream 
Omeprazole 2mg/ml 
Chlorhexidine in glycerol 
Other 

27 
16 
15 
9 
7 

28 

26 
16 
15 
9 
7 

27 

Hospital 7 n=183 % Hospital 8 n=348 % 
Omeprazole 2mg/ml 
Magnesium hydroxide 8%w/v 
Diazoxide 50mg/ml, 10mg/ml 
Magnesium sulfate 1.23% 
Pilocarpine sweat test 
Other 

32 
19 
18 
10 
10 
94 

17 
10 
10 
5 
5 

53 

Omeprazole 2mg/ml 
Potassium chloride 2mmol/ml 
Potassium dihydrogen phosphate 1mmol/ml 
Midazolam 2mg/ml 
Sodium chloride 20% 
Other  

118 
34 
33 
31 
24 

108 

34 
10 
9 
9 
7 

31 

*For ethical reasons there should be no cross-reference to Table 1, hence the use of numbers in Table 4. 

 

Discussion  

Survey results showed that a range of medicines were compounded in hospitals in 
New Zealand to provide alternative dosage forms to the ones commercially available 
or subsidised.  

Compounded medicines are subsidised if they comply with the criteria which are 
detailed in the section on ‘Extemporaneously compounded preparations and 
galenicals’ in the Pharmaceutical Schedule.12 Patients must be unable to swallow 
subsidised solid oral formulations to be eligible for extemporaneously prepared 
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preparations. Only specific ingredients are subsidised, and colourants and flavourants 
are not subsidised.  

Midazolam, a bitter drug, is compounded into a liquid oral dosage form in New 
Zealand. The tablets are only partially subsidised and the subsidised injectable drug is 
often reformulated to a liquid dosage form with syrup.  

Other factors besides commercial availability must be considered when evaluating 
whether an injectable solution is suitable for oral use. Injections may contain 
excipients which are undesirable for oral use, and drugs in solution may be absorbed 
more rapidly and reach higher levels compared to drug which is released from a solid 
dosage form. In the case of drugs which are chemically degraded by gastric acid, 
injectable drugs are unsuitable for oral administration and will have poor 
bioavailability.  

It has been reported that the bioavailability of omeprazole is altered when it is 
reformulated as a liquid preparation, with rapid decomposition occurring below pH 
7.8;13 the authors report that the reformulated liquid is stable when it is prepared in a 
sodium bicarbonate solution (this practice is recommended in New Zealand).14  

Reformulation of omeprazole into an extemporaneous suspension reduces 
bioavailability and may not supply adequate omeprazole for systemic absorption and 
inhibition of intragastric acidity.15  

Of the 10 drugs most frequently reformulated into liquid form (Table 3), diazoxide 
was listed in Martindale: The Complete Drug Reference as being commercially 
available elsewhere in the world in liquid form.16  

Woods reported on six drugs that required compounding in New Zealand in 1997 
(although they were available elsewhere in liquid form);17 however, availability 
usually depends on market size—some liquid formulations which were not available 
at the time in North America, were available in smaller countries.  

In the current study, two of those six drugs (baclofen and propranolol) are still being 
compounded extemporaneously in New Zealand. Subsequent to the report by Woods, 
dexamethasone, spironolactone, chlorothiazide, and amiloride became available in 
subsidized liquid form (1mg/ml) provided it was prescribed or recommended by a 
paediatrician. 

Although there has been an increase in the percentage of licensed formulations 
suitable for paediatrics there has been a decrease in the number of formulations 
subsidised for use by children.5  

Small children cannot swallow dosage forms that have been designed for adults; their 
swallowing reflex is immature and the size of tablets is often too large for them to 
ingest comfortably.18 The dose in an adult formulation is usually too great for children 
and a fraction of the solid dose is required; this must be delivered in a liquid 
formulation and often results in impractical volumes having to be measured.  

Crushing a tablet and dispersing it in a vehicle such as syrup may be appropriate 
under certain circumstances such as short-term administration.19 However, if a 
quantity of liquid medicine sufficient for more than a single dose is required, a 
formulation that meets acceptable pharmaceutical standards is required.  
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Suspending agents should be included in the formulation to retard the formation of a 
non-dispersible sediment. If the active drug is trapped within a sediment that does not 
re-disperse on shaking, the patient does not obtain the prescribed drug.  

In New Zealand, there is one subsidised suspending agent (methylcellulose) currently 
available. It is time-consuming to compound an acceptable methylcellulose mucilage 
for the preparation of off-label medicines, an alternative is the use of a commercially 
available but unsubsidised liquid suspending agent such as Ora-Plus®. The use of such 
agents would also contribute to standardising off-label preparations.  

Inherent risks are associated with the compounding of off-label medicines—including 
using incorrect formulae and calculations, selecting incorrect ingredients, using 
incorrect quantities, and producing unstable products. Calculations are required in the 
development of an appropriate formula and quantities of ingredients, and in 
calculating doses.  

Pilocarpine oral liquid12 will be used as an example. The Pharmaceutical Schedule 
states the subsidised formula as: pilocarpine 6% eye drops (sufficient quantity), 
preservative (sufficient quantity), and water to 500ml. For example, the dose for 
systemic use of pilocarpine hydrochloride to treat dry mouth (following radiotherapy 
for malignant neoplasms of the head and neck) is 5mg three times daily gradually 
increasing to a maximum of 10mg three times daily. A dose of 0.08ml of pilocarpine 
eyedrops 6% (available as the nitrate salt) would provide 5mg, but it is impractical for 
patients to measure this dose. Pilocarpine is therefore extemporaneously compounded 
as a dilute, preserved solution to aid patient compliance. 

Aqueous solutions provide an ideal medium for microbial contamination, and a 
preservative should be included. The addition of compound hydroxybenzoate solution 
(10% w/v) at a concentration of 1% v/v (i.e. 5ml) would provide the required 
minimum concentration of hydroxybenzoate preservative required for preservative 
action, which is 0.1% w/v.  

Micro-organisms which are present in raw materials and additives, or introduced 
during subsequent use, can proliferate in aqueous medium. The activity of 
preservatives can be reduced by chemical incompatibility with other ingredients, 
changes in pH, or adsorption of the preservative onto other ingredients or 
containers;20 therefore selection of a suitable preservative is important.  

Most preservatives are not very water-soluble in the original powdered form, and are 
available as solutions using propylene glycol as a solvent. Methylhydoxybenzoate 
solution 10%w/v—the preservative funded by New Zealand’s PHARMAC (the 
Pharmaceutical Management Agency)12—is an example of such a solution.  

Limitations—Although this is a small study from only a sample of hospitals it is the 
first survey of extemporaneous compounding in New Zealand hospitals. It is likely 
that these and additional drugs are compounded in other hospitals and in community 
pharmacies.  

Further research could include investigations into the formulae used when 
compounding off-label medicines—to standardise prescribing and compounding 
practices and to determine barriers to the provision of compounding services. 
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Conclusions 

The extemporaneous compounding of medicines to provide drugs in a suitable dosage 
form occurs in hospitals in New Zealand. Suspensions are the most frequently 
compounded dosage form and omeprazole is the drug that is most frequently 
reformulated. These medicines form a small but integral part in the supply of 
medicinal products to patients. 
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Appendix 1 
Data collection sheet (by product)  

PREPARATION NAME: 

STRENGTH: 

EXPIRY/SHELFLIFE: 

 

Date Batch # Volume Patient 
name/NHI 

Ward Dosage and 
Frequency 

Storage Comments: 

        

        

        

        

 

Data collection sheet (by date)  

Date Batch # Volume Patient 
name/number 

Ward Dosage and 
Frequency 

Storage Comments: 

        

        

        

        



THE NEW ZEALAND  
MEDICAL JOURNAL  

Vol 120 No 1251 ISSN 1175 8716 

 
NZMJ 23 March 2007, Vol 120 No 1251 Page 57 of 121 
URL: http://www.nzma.org.nz/journal/120-1251/2461/ © NZMA 

 

 

Education together with a preprinted sticker improves the 
prescribing of prophylactic enoxaparin 

Patrick Gladding, Fiona Larsen, Hilary Durrant, Peter Black 

Abstract 

Introduction Substantial evidence exists for the use of prophylactic heparin in 
medical inpatients with congestive heart failure and severe respiratory disease, and in 
surgical patients with a moderate-to-high risk of thromboembolism (Grade 1A 
recommendations). Despite this, many patients who would benefit from prophylaxis 
do not receive this treatment. 

Methods We implemented an education programme to promote the use of 
prophylactic enoxaparin. In addition, preprinted stickers were placed in the notes of 
patients to serve as a reminder, where appropriate, that the patient was a candidate for 
prophylaxis. To assess changes in practice, we undertook an audit of the charts of 105 
medical patients and 100 surgical patients over a 3-month period before the 
intervention and a further 100 medical patients and 99 surgical patients over a 3-
month period after the intervention. 

Results Before the campaign, prophylaxis with enoxaparin was used in 11% of 
eligible medical patients. Following the intervention, prophylaxis increased to 47% 
(95%CI 23–50, p<0.0001). The audit of surgical patients showed an increase in the 
use of enoxaparin from 36% of eligible patients to 50% (95%CI 0–28, p = 0.07) 
however there was no improvement in the proportion of those treated who received 
the appropriate dose according to guidelines. 

Conclusion Prophylactic heparin is under-used. An education programme together 
with the use of a sticker led to an improvement in the use of this treatment. 

Venous thromboembolism (VTE) is a significant cause of morbidity in hospital 
inpatients. In the control group of the MEDONOX trial the incidence of proximal 
deep vein thrombosis (DVT) or pulmonary embolus (PE) was 5.6%. These were 
medical patients who did not receive pharmacological thromboprophylaxis and had 
either heart failure, respiratory failure, or another risk factor for thromboembolism, 
e.g. acute infection, rheumatological condition, or inflammatory bowel disease.1 

The incidence of occult DVT detected with venography has been estimated to be 27% 
in high-risk surgical patients not receiving prophylaxis.2 In a 1975 study, the 
incidence of symptomatic PE in elective surgical patients (not receiving prophylaxis) 
was 2% and for fatal PE it was 0.8%.3  

Despite the awareness that surgical patients are at risk for VTE, a greater proportion 
of events occur in non-surgical patients, with 50–70% of all symptomatic 
thromboembolic events and 70–80% of all fatal PEs occurring in medical patients.4 

There are a number of different forms of VTE prophylaxis including mechanical and 
pharmacological methods. The American College of Chest Physicians (ACCP) 
guidelines recommend the use of a heparin (either unfractionated or low molecular 
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weight) as thromboprophylaxis in medical patients with congestive heart failure or 
severe respiratory illness and in moderate and high risk surgical patients (Table 1).4 
These recommendations carry a Grade 1A rating—i.e. these are strong 
recommendations based on consistent evidence from randomised, controlled trials and 
the benefits outweigh the risk and costs.5  

 

Table 1. Recommendations for VTE prophylaxis 
 

Medical Patients Recommendation for Prophylaxis 

• Congestive heart failure 

• Acute respiratory failure 

• Confined to bed AND one or more additional 
risk factors, including active cancer, previous 
VTE, sepsis, or inflammatory bowel disease 

Enoxaparin 40mg once daily 

General Surgical Patients Recommendation for Prophylaxis 

High Risk 

• Major surgery and age >60 yrs 

• Major surgery and age 40–60 yrs with cancer 
or history of DVT/PE or other risk factors. 

Moderate Risk  

• Major surgery and age 40–60 yrs without risk 
factors  

• Minor surgery and age >60 yrs 

• Minor surgery and age 40–60yrs with history 
of DVT/PE or other risk factors 

Enoxaparin 40mg once daily 
 
 
 
 

Enoxaparin 20mg once daily 
 

Major surgery = intra-abdominal procedure and all other operations >45 minutes. For low-risk patients non-
pharmacologic prophylaxis is recommended. 

 

In the MEDONOX study (n = 1102) treatment with 40mg enoxaparin, once daily, in 
moderate-to-high risk medical patients led to a 5.5% absolute risk reduction of VTE 
incidence, suggesting a number needed to treat (NNT) of 18.1 In the PREVENT study 
(n = 3,706) the use of dalteparin 5000IU in medical patients reduced the endpoint of 
PE or proximal DVT from 5% to 2.8% (p = 0.0015), NNT 45.6 A meta-analysis of 46 
randomised clinical trials of heparin thromboprophylaxis in moderate to high-risk 
surgical patients demonstrated a significant reduction in mortality.7 Fatal PE 
incidence was estimated at 0.8% but 0.03% with enoxaparin.8 This implies an NNT of 
129 to prevent one fatal event in a surgical population. So far, randomised trials 
including medical patients have not been large enough to show a mortality benefit.1 

In considering preventative therapy it is important to remain cognisant of the risks 
entailed with treatment. During the treatment period of the MEDENOX trial major 
bleeding occurred in 1.7% of those on 40mg enoxaparin and 1.1% in those on 
placebo. Thrombocytopenia occurred in 2.2% in those on 40mg enoxaparin and 3.6% 
in those on placebo.1 In the PREVENT trial major bleeding was infrequent but did 
occur more often with dalteparin (0.49%) than with placebo (0.16%). This represents 
one additional bleed for every 303 patients treated.6 

Despite the evidence supporting the use of prophylactic heparin, it is often underused. 
A survey based on registry data and hospital audits from the United States, published 
in 1982, reported that rates of prophylaxis ranged from 19% in non-teaching hospitals 
to 44% in teaching hospitals.9 A 2004 report using registry data from the US does not 
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suggest that the use of thromboprophylaxis has improved in recent years.10 A survey 
of the medical wards in a New Zealand hospital reported that 20% of eligible patients 
received thromboprophylaxis with half receiving low dose heparin and the other half 
elastic stockings.11 In a study from Tasmania, 59% of surgical patients were 
prescribed prophylaxis in keeping with the hospital guidelines but in the case of high-
risk patients the figure was 25%.12  

These studies raise the question of how best to promote the uptake of prophylactic 
heparin in the hospital environment. Systematic reviews of the effectiveness of 
continuing medical education have found that the use of either printed material or 
didactic lectures by themselves have little influence on clinical practice.13–15 In 
contrast, the use of reminder systems and multiple interventions are much more 
effective.15  

We thought that one approach that might increase the uptake of prophylactic heparin 
was to identify patients who would benefit from this intervention and to provide 
feedback to the clinicians by placing a sticker stating this in the notes. We did this in 
conjunction with an educational campaign on the use of prophylactic heparin in 
medical and surgical patients. Although low-dose unfractionated heparin is effective 
in the prophylaxis of thromboembolic disease,4 our educational material promoted the 
use of enoxaparin in keeping with the practice at Auckland City Hospital. Auckland 
City Hospital had a policy of following the Australia and New Zealand Best Practice 
Guidelines. We undertook two audits, each over a 3-month period, to assess the 
change in practice associated with our intervention. 

Methods 

Before intervention 

We retrospectively assessed the use of prophylactic heparin at Auckland City Hospital by auditing 
randomly selected notes identified by Diagnosis-Related-Group (DRG) codes from 100 medical 
patients and 105 general surgical patients over a 3-month period from March to May 2002. This sample 
constituted 5.4% of the total admissions to these services during this period (n = 3807).  

The surgical patient sample was randomly drawn from all operative cases. They were considered to be 
eligible for thromboprophylaxis if they were moderate-to-high risk based on the Australia and New 
Zealand Best Practice Guidelines and in the absence of relative or absolute contraindications to 
prophylaxis with LMWH (Table 1).16 Patients undergoing thyroid, transplant, and liver surgery were 
deemed to be at high risk of bleeding and were excluded.  

Charts from medical patients were audited if they were identified as patients presenting with a primary 
diagnosis of either congestive heart failure or an exacerbation of chronic obstructive pulmonary disease 
(COPD) with respiratory failure. Respiratory failure was defined as oxygen saturation below 91% on 
air. Mobility was not quantified in any of the study populations.  

Information extracted from the patient notes included demographic information, thromboembolic risk 
factors, presence of other anticoagulants, eligibility for prophylaxis, use of thromboembolism 
prophylaxis, and in-hospital complications.  

Intervention 

Clinical pharmacists at City Hospital review the medication charts on their wards on a daily basis. We 
asked the pharmacists to identify patients who were eligible for thromboprophylaxis, who had not been 
prescribed heparin and if appropriate to place stickers in their clinical notes and medication charts (see 
Figure 1). The pharmacists were active for the 3 months of the second part of the audit. There was no 
promotional activity in the eight month period between audits. The sticker in the medication chart 
suggested that prophylaxis with enoxaparin should be considered. The sticker in the clinical notes also 
suggested that prophylaxis be considered but in addition, relevant risk factors were identified and a 
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dose of enoxaparin was recommended. At the same time, there was a presentation on venous 
thromboembolic disease at the Medical Grand Round with a separate presentation to the General 
Surgical teams. A printed bulletin was mailed out to all the doctors in the hospital highlighting the 
importance of prophylaxis for thromboembolic disease.  

Figure 1A. Sticker as it appeared in the clinical notes 
 

 

 

Figure 1B. Sticker as it appeared in the medication chart, with enoxaparin 
prescribed after sticker placement (the enoxaparin was discontinued on 
ambulation) 
 

 

After intervention 

The second audit covered the same three months of the year as the first audit but was one year later (i.e. 
March–May 2003). This was done to ensure we captured the same seasonal variation of patients. The 
audit period began a month after the grand round presentations and the circulation of the bulletin. The 
stickers continued to be used during this time. 100 surgical patient charts and 99 medical patient charts 
were audited. This was a 5.2% sample of the 3820 admissions during this period. We collected the 
same information as in the first audit.  

Control group 

It was not possible to have a control group in our hospital but we were able to identify a surrogate 
control. The two doses of enoxaparin used for thromboprophylaxis are 20mg and 40mg and the 
prefilled syringes containing these doses are only used for this indication. We were able to compare the 
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numbers of 40mg syringes used over the same period of time at Auckland City Hospital and the two 
other teaching hospitals in the Auckland region.  

Statistical analysis was performed using MedCalc version 7.3.0.1 software (MedCalc Software, 
Mariakerke, Belgium). Chi-squared testing was used to analyse differences between intervention 
groups. Pearson’s correlation coefficient was used to compare days of thromboprophylaxis use with 
length of admission. 

Results 

There was no significant difference in the baseline characteristics of the patients in 
either the surgical or medical groups (Table 2). 

Table 2. Patient characteristics 
 

Surgical Audit Before Intervention After Intervention 
No. of patients 
Average age (yrs) 
Male/Female 
Risk profile 
Low 
Moderate 
High 
Procedure type 
Vascular 
Bowel 
Other 
Presence of cancer 

105 
59 

49/56 
 

2 
69 
34 

 
26 
62 
17 
29 

100 
55 

42/58 
 

2 
61 
37 

 
13 
69 
18 
36 

Medical Audit Before Intervention After Intervention 
No. of patients 
Average age (yrs) 
Male/Female  
Presentation: 
Respiratory Failure 
CHF 

100 
75 

46/54 
 

49 
53 

99 
78 

41/58 
 

54 
45 

 

Before intervention 

The use of LMWH as VTE prophylaxis was low in both medical and surgical patients 
before the intervention (Table 3).  

Thirty-six percent (n=33) of the eligible surgical patients received prophylaxis with 
enoxaparin, one patient received subcutaneous unfractionated heparin prophylaxis, 
and 33% of these patients (i.e. 12% of eligible patients) had prophylaxis prescribed as 
recommended by the Australia and New Zealand Best Practice Guidelines. Lack of 
adherence to the guidelines was usually because of excessive dosing in patients 
receiving an epidural or too low a dose in other patients. There was one adverse event 
in the 33 patients receiving prophylactic enoxaparin. This patient had haematuria 
which led to cessation of the enoxaparin. 

The medical group contained 100 patients with heart failure or COPD; 11% (n = 8) of 
the eligible patients in this group received prophylaxis with enoxaparin. In those with 
heart failure, 8% received prophylaxis. Prophylaxis was contraindicated in three 
patients who had a recent history of bleeding.  
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Fourteen patients were being anticoagulated with warfarin for other conditions and 
did not require prophylaxis.  

The ACCP Guidelines state that prophylaxis should be continued in surgical patients 
until discharge, though the evidence for this is lacking. In our study the duration of 
prophylaxis was very variable. There was a poor correlation between length of stay 
and duration of prophylaxis use in surgical patients r = 0.34 (95%CI for r = -0.01–
0.62, p = 0.06). In medical patients the correlation was stronger r = 0.61 (95%CI for r 
= 0.06–0.87, p = 0.03). 

After intervention 

One month after beginning our intervention, the prescribing of LMWH prophylaxis 
had improved in both study groups.  

In the surgical group, 50% (n = 49) of those who were eligible received prophylaxis. 
This represented a non-significant improvement, with 14% more patients receiving 
prophylaxis (95%CI 0–28, p = 0.07). 38% of patients receiving enoxaparin 
prophylaxis were prescribed the recommended dose. 52% of cancer patients received 
LMWH prophylaxis before the intervention and 69% after the intervention. 

Of the 99 medical patients, prophylaxis was contraindicated in 12 patients and 16 
patients were already on anticoagulants (most of whom had heart failure with 
coexistent atrial fibrillation); 47% (n = 34) of the eligible patients received 
prophylaxis following the intervention. This represented an improvement, with 39% 
more patients receiving prophylaxis (95% CI 23–50, p <0.0001). In the heart failure 
patients, 63% of the eligible patients (n = 15) received prophylaxis (95%CI 34–76, p 
<0.0001) while in the respiratory patients prescribing increased from 16% to 41% of 
eligible patients (n = 19, 95%CI 6–43, p = 0.02).  

The reminder sticker was found in the notes and medication charts of 11 patients in 
the surgical arm (27% of those eligible for prophylaxis). Prophylaxis was 
contraindicated in one of these patients and was not given. Six of the remaining 10 
patients received appropriate prophylaxis. In the medical patients, stickers were found 
in two charts.  
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Table 3. Study results 
 

Variables Before intervention After intervention Absolute % improvement 

Surgical Patients 
No. of charts audited 
No. eligible for prophylaxis 
No. prescribed prophylaxis  

 
105 
91 

33 (36%) 

 
100 
98 

49 (50%) 

 
 
 

14%; p=0.07 (95%CI 0–28) 

Medical Patients 
No. of charts audited 
No. eligible for prophylaxis 
No. prescribed prophylaxis  
CHF 
No. eligible for prophylaxis 
No. prescribed prophylaxis  
Respiratory Failure 
No. eligible for prophylaxis 
No. prescribed prophylaxis  

 
100 
84 

8 (11%) 
 

36 
3 (8%) 

 
38 

6 (16%) 

 
99 
72 

34 (47%) 
 

24 
15 (63%) 

 
46 

19 (41%) 

 
 
 

36%; p<0.0001 (95%CI 23–50) 
 
 

55%; p<0.0001 (95%CI 34–76) 
 
 

25%; p=0.02 (95%CI 6–43) 

 

The rate of use of 40mg syringes of enoxaparin increased by 28% at Auckland City 
Hospital, compared to an increase of 4% and a reduction of 31% in the other two 
hospitals over the same time period (p < 0.0001) (Table 4).  

 

Table 4. Number of enoxaparin ampoules (40 mg) used in three Auckland 
hospitals 
 

Hospital Pre-campaign 
2002 

Post campaign 
2003 

Absolute % 
increase 

Auckland City Hospital 
Hospital B 
Hospital C 

3380 
2340 
980 

4310 
2440 
670 

28%* 
4%* 
-31% 

*24% absolute difference (95%CI 22 to 26, p <0.0001) between Auckland City Hospital and Hospital B. 
 

Discussion 

Although there is now very strong evidence for the use of thromboprophylaxis in both 
medical and surgical patients, the uptake of this treatment remains low. Prior to our 
intervention we found that 11% of the eligible medical patients and 36% of the 
moderate or high risk surgical patients were prescribed enoxaparin. Our findings were 
in keeping with other surveys in Australia and New Zealand11,12 and elsewhere in the 
world.9,10 The reasons for the failure to use thromboprophylaxis more widely are not 
entirely clear but it may be because the focus of acute hospital care is on symptomatic 
treatment for the presenting problem. In addition, only a minority of hospitalised 
patients will develop symptomatic thromboembolic disease and this may obscure the 
cost effectiveness of this intervention.4  

We were able to demonstrate an improvement in the use of thromboprophylaxis with 
our intervention. It is less clear if there was a single component of the intervention 
that accounted for the benefit or if it was the use of more than one strategy that 
accounted for the benefit. A number of systematic reviews have suggested that 
traditional approaches to medical education such as mailing out written material or 
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giving didactic lectures has little impact on clinical practice.13–15 In contrast, multiple 
interventions that include a combination of lectures, written material, and academic 
detailing are more likely to be successful. Several studies have reported an increase in 
the use of thromboprophylaxis in hospitalised patients using multiple 
interventions12,17,18 but the educational interventions in these studies were much more 
intensive than in our study. 

Peterson et al not only gave presentations to staff but also placed posters around the 
hospital, distributed glossy cards containing the guidelines and gave feedback to staff 
on their practice.12 In contrast, our education programme meant that most of the junior 
medical staff would have been exposed to a single lecture and would have received a 
single written bulletin. One would imagine our education programme would be less 
likely to change behaviour than the studies with more intensive interventions.  

Only a small proportion of the charts that were audited contained the stickers—i.e. 
27% of eligible surgical patients and 3% of eligible medical patients. It may well be 
that the use of stickers was underrepresented in the charts that we audited but 
nonetheless it is clear that only a small minority of the eligible patients received 
stickers in their chart. This does not preclude a benefit from the stickers.  

In a previous study we found that the use of a preprinted sticker improved the correct 
prescribing of prophylactic antibiotics prior to surgery for hip fracture from 29% to 
74%, even though only 44% of charts contained the sticker.19 Interestingly, correct 
prescribing of antibiotics was just as likely to be seen in medication charts that did not 
contain a sticker. This suggests that if the junior medical staff see the sticker on a 
number of occasions it may remind them to prescribe appropriately even when the 
sticker is not placed in the chart. It may have only been necessary for the junior staff 
to see stickers reminding them about thromboprophylaxis on a few occasions, to 
modify their behaviour, particularly when it was linked to the dissemination of other 
educational material.  

A potential criticism of the study is that it lacked a parallel, control group. It is always 
possible that over the course of a year there were changes in prescribing behaviour 
unrelated to our intervention. In a study in the United States there was an increase in 
the use of thromboprophylaxis in control hospitals over a 3-year period from 40% to 
51%.17 In our study, it was not possible to have a control group within the same 
hospital but we did use a surrogate control—i.e. the use of 40mg syringes of 
enoxaparin at other hospitals in Auckland. A significant increase in syringe use in 
Auckland City Hospital compared to other local hospitals suggested a possible effect 
from the intervention. 

One of the challenges is how to sustain changes in prescribing behaviour when there 
is a high turnover in junior medical staff. If the improvement seen in this study is to 
be maintained we will need to continue to educate the medical staff about the 
importance of thromboprophylaxis.  

One of the disadvantages of using stickers or other forms of manual reminders is the 
time commitment that is required from the staff responsible for identifying patients 
who would benefit from thromboprophylaxis. Recently Kucher et al demonstrated 
that the use of electronic alerts, reminding physicians to use prophylaxis, reduced the 
rate of deep venous thrombosis or pulmonary embolus.20 An automated approach such 
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as this is very attractive, however it requires a sophisticated patient information 
system that can use the patients’ electronic medical records to identify those at risk.  

Most hospitals do not yet have the degree of computerisation to allow this approach, 
but it may become increasingly common in the future. In the meantime the use of a 
reminder sticker coupled to education of health professionals should be considered as 
a strategy to improve the uptake of thromboprophylaxis.  
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Effective strategies for suicide prevention in New Zealand: 
a review of the evidence 
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Carolyn Doughty, Pete Ellis, Simon Hatcher, John Horwood, Sally Merry, 
Roger Mulder, Richie Poulton, Lois Surgenor 

Abstract 

A national suicide prevention strategy for New Zealand was developed in 2006. There 
is relatively little strong evidence for the efficacy of many existing suicide prevention 
initiatives, and this area has frequently been captured by strong claims about the 
effectiveness of programmes that have not been adequately evaluated. This paper 
provides a conceptual framework for classifying suicide prevention initiatives, 
reviews evidence for their effectiveness, and makes recommendations for initiatives 
to be undertaken as part of suicide prevention activities in New Zealand.  

The available evidence thus far suggests that the most promising interventions likely 
to be effective in reducing suicidal behaviours are medical practitioner and gatekeeper 
education, and restriction of access to lethal means of suicide. This evidence also 
suggests a clear agenda for research, which includes evaluating interventions and 
prevention programmes, developing model and demonstration projects, identifying 
meaningful outcome measures, and refining and identifying the critical elements of 
effective programmes.  

This paper has been prepared by members of the Suicide Research Network (SRN). 
The SRN is an informal network of research workers in the area of suicide and 
psychiatry who have come together to produce evidence based expert consensus on 
matters relating to suicidal behaviours in New Zealand. In this paper we present a 
review of the international evidence on suicide prevention. We see this paper as 
providing the empirical foundations for the development of suicide prevention 
policies in New Zealand. 

A national suicide prevention strategy for New Zealand was developed in 2006. This 
paper provides a conceptual framework for classifying suicide prevention initiatives, 
reviews evidence for their effectiveness, and makes recommendations for initiatives 
to be undertaken as part of suicide prevention activities in New Zealand.  

There is relatively little strong evidence for the efficacy of many existing suicide 
prevention initiatives, and this area has frequently been captured by strong claims 
about the effectiveness of programmes that have not been adequately evaluated.  
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While a recent paper reviewed subject areas of suicide prevention,1 we attempt to 
expand this information and place suicide prevention activities in New Zealand on the 
best possible evidence base by using a four-fold classification of suicide prevention 
initiatives based on an evidence hierarchy: 

• Initiatives for which strong evidence of effectiveness exists—Initiatives 
evaluated using a randomised trial design and there is consistent evidence of 
programme efficacy. 

• Initiatives that appear promising—Some evidence of programme 
effectiveness exists, but this evidence is not sufficient or consistent enough to 
classify the findings as strong. 

• Initiatives for which no evidence of effectiveness exists but which may be 
beneficial in suicide prevention—These initiatives span a range of 
macrosocial, mental health, family support, and related programmes that are 
believed to be beneficial in suicide prevention by providing a context for 
encouraging positive health and wellbeing, but for which no direct evidence of 
suicide-specific programme effectiveness exists. 

• Initiatives for which evidence of harmful effects exist—Concerns have been 
raised regarding their safety and there is reason to believe that they may risk 
increasing (rather than decreasing) rates of suicidal behaviour. 

Outcome measures 

Suicide has a low base rate which leads to problems in relying upon reductions in 
suicide alone as evidence of effectiveness. In this review we have included 
programmes in which outcomes included reductions in suicide, suicide attempt, 
suicidal ideation, and other appropriate measures. Outcome measures are described 
for each programme discussed.  

Sources  

Using the classification derived above a selective review (based upon the authors’ 
familiarity with the field) was conducted of a number of major books, journal articles, 
reviews, summaries, and reports on programmes and initiatives in the area of suicide 
prevention. This review yielded the following results: 

Initiatives for which strong evidence of effectiveness exists 

There are three areas in which strong evidence of effectiveness exists1: 

Training for medical practitioners—Providing medical practitioners in primary care 
with training to enable them to better recognise and treat depression has been shown 
to result in improved treatment of patients with depression and in lower suicide rates.2 
This approach is based on knowledge that, often, depression is under-recognised and 
inadequately treated,3 and that, in many countries, those who die by suicide see a 
medical practitioner in the weeks before their death.4 Further, a range of quality 
improvement initiatives, collaborative care programmes and nurse case management 
programmes in primary care settings have been shown to improve identification and 
management of depression.5 This approach also needs to be extended to enhance 
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physician detection and treatment of, not only depression, but other mental illnesses, 
including substance use disorders, that increase risk of suicidal behaviour.  

Restriction of (suicide) methods—Evidence from several countries, including New 
Zealand, suggests that reducing access to particular means of suicide reduces the rate 
of suicide by that method, and sometimes (if the specific method accounts for a 
majority of suicides) can reduce total suicide rates. Findings in this area span a range 
of different methods including reducing access to domestic gas,6 various forms of 
legislative restriction on gun possession and control,7 reducing carbon monoxide 
emissions from vehicles,8 restricting availability of pesticides,9 reducing the pack size 
of analgesics,10 installing barriers at sites that become popular for suicide,11 various 
restrictions on prescribing drugs which are toxic in overdose,12 and prescribing drugs 
which have relatively low lethality if taken in overdose.13 

Gatekeeper education—Programmes which focus on enhancing the skills of 
community, organisational, and institutional gatekeepers (including clergy; and those 
who work in schools, prisons, juvenile detention and welfare centres, workplaces, and 
homes for the elderly) can improve identification and referral of people at risk of 
suicidal behaviour.  

An example is provided by the United States Air Force Suicide Prevention 
programme which reduced suicides amongst Air Force personnel.14 This integrated 
programme focused on a series of approaches which included encouraging early 
mental health intervention, promoting help seeking, destigmatising mental health 
problems, and increasing protective factors such as social connectedness and social 
support and improving coping skills. The programme focused not only on suicidal 
behaviour but also on domestic violence and substance abuse which were regarded as 
indicators of stress and distress. Many similar programmes have been developed in 
various institutions. Few have been evaluated.  

We need to encourage evaluation and refinement of existing programmes, 
development of new programmes, and specific evaluations to learn more about the 
effective components of gatekeeper education programmes.  

Initiatives that appear promising  

In contrast to the paucity of programmes for which strong evidence of efficacy exists, 
a growing number of studies suggest promising results in various areas. These 
include:  

Providing support after suicide attempts—People who make suicide attempts are at 
increased risk of making further attempts, and of dying by suicide.15 A small number 
of interventions which focus on enhancing treatment and support for these people 
have been shown to reduce the risk of repeated suicidal behaviour. A Norwegian 
initiative which focused on providing follow-up care to people discharged from 
hospital after making suicide attempts via an integrated chain-of-care network was 
shown to be effective in reducing further suicide attempts and in maintaining 
adherence to treatment regimes.16  

Relatively simple interventions (sending letters to people after discharge following 
admission for self-poisoning; providing a ‘green card’ for emergency access to mental 
health services; employing counsellors to co-ordinate follow-up services for people 
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who made suicide attempts) have been successful in reducing further suicide attempts 
and suicide.17,18 

These findings suggest there may be a range of minimal cost, but effective, 
interventions which can be developed to provide follow-up care and support for 
suicide attempt patients, both in the immediate aftermath of a suicide attempt, and in 
the longer term, since many of these patients will have chronic mental health 
problems.  

Pharmacotherapy for mental illness—Given the high prevalence of mental illness 
in those who die by suicide, treating mental illness effectively and providing long-
term mental health care and support are major approaches to preventing suicide. Some 
treatments for specific mental illnesses have been shown to reduce suicidal behaviour. 
These include long-term therapy with lithium for people with bipolar disorder or 
severe depression,19 and the use of the antipsychotic medications clozapine and 
olanzapine by people with psychotic illnesses, including schizophrenia.20 

Randomised Controlled Trials (RCTs) of antidepressant therapy (versus placebo) 
show significant reductions in suicidal ideation.21,22 Patient population studies show 
reduced suicide attempt rates in adults treated with antidepressants23 and in 
adolescents treated with antidepressants for 6 months rather than for 2 months or 
less.24  

Population-based studies suggest that the recent widespread introduction and use of 
the class of antidepressants known as selective serotonin reuptake inhibitors (SSRIs) 
has been associated with decreased suicide rates.25-27 For example, in 27 countries, the 
most marked reductions in suicide rates were observed in those that had the largest 
increase in SSRI prescribing rates.27 However, there are conflicting interpretations of 
these data, with suggestions that suicide rates began to decline prior to the widespread 
availability of antidepressants.28,29 

Recent controversy regarding reported adverse events in clinical trials of SSRIs for 
children and adolescents30 led to the US Food and Drug Administration (FDA) 
recommending that a ‘black box’ warning be added to the health professional 
labelling of all antidepressant medications to describe an increased risk of suicidal 
thoughts and behaviour in children and adolescents, and perhaps adults, being treated 
with antidepressant medications.31-34 There are concerns that these warnings may lead 
to decreased use of these medications in depressed patients, and that this, in turn, may 
influence suicide rates.  

There is a need to weigh concerns about possible adverse events with the fact that 
most depressed people who die by suicide are not receiving treatment. More generally 
there is a need for better designed evaluations of antidepressants using RCTs to 
explore how effective antidepressants are in reducing suicidal behaviour in people 
with depression and with comorbid anxiety and depression. 

Psychotherapy and psychosocial interventions for mental illness—Several 
psychological therapies and approaches have been shown to reduce suicidal 
behaviour, hopelessness and depressive symptoms, and to increase compliance with 
treatment, when compared with treatment as usual.35,36 These therapies include 
cognitive behavioural therapy (CBT), interpersonal behavioural therapy (IPT), 
dialectical behavioural therapy (DBT), and some forms of problem-solving therapy 
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(PST).35 An example is provided by a 10-session cognitive therapy intervention 
provided to adults who had recently attempted suicide. Compared to treatment as 
usual, this intervention led to significantly lower reattempt rates, less hopelessness, 
and less severe self-reported depression, but to no change in suicidal ideation.37 

Psychosocial interventions that reduce suicidal behaviour include psychoanalytically 
informed partial hospitalisation, programmes which involve intensive care plus 
outreach, postal mailings and provision of ‘green cards’ to people who had made 
suicide attempts.17,18,35,38-40  

In young people with psychiatric crises, Multi Systemic Therapy (MST) has been 
shown to be more effective than emergency hospitalisation in decreasing rates of 
suicide attempt in the following year.41. A psycho-educational social network 
intervention with psychiatrically hospitalised, suicidal young people found 
significantly less suicidal ideation and parental reports of less functional impairment 
related to depression.42 

Such studies provide evidence that psychological and psychosocial therapies can 
reduce suicidal behaviour either alone or in combination with medication. Further 
research is needed to explore what combinations of psychopharmacological, 
psychological and psychosocial interventions are most effective in reducing suicidal 
behaviour. Evaluations should include assessment of efficacy, effectiveness and cost-
effectiveness. 

Public awareness education and mental health literacy—Improving public 
knowledge, or literacy, about mental health and suicidal behaviour is an important 
public health goal in its own right, and may contribute to suicide prevention by 
changing public recognition and attitudes towards mental illnesses 43. For example, 
programmes which aim to increase public awareness and understanding of depression 
may lead to better recognition, treatment seeking and support for those with 
depression. However, while it appears relatively easy to change attitudes with 
depression awareness programmes it appears more difficult to translate attitudinal 
changes into behavioural changes which are reflected in increased treatment seeking 
or use of antidepressants.44  

There is some evidence that generic population-based programmes are largely 
ineffective and that a more effective approach is to target more modest programmes to 
clearly defined specific sub-groups 45. 

Screening for depression and suicide risk—A series of programmes have been 
developed that screen directly for suicide risk or for the mental illnesses, such as 
depression or substance abuse, which are known to increase suicide risk. These 
programmes have typically been used in schools or universities, or in primary care 
settings.46-48  

An example is provided by the US College Screening Project in which college 
students are invited to complete a brief screening questionnaire for psychiatric illness. 
Students whose responses suggest problems are invited to come to the college 
counselling centre for face to face assessment and treatment.47 While such 
programmes appear promising, they need further evaluation to determine their cost-
effectiveness and to identify and refine the tools for screening which best discriminate 
between those at risk and those not at risk.  
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Crisis centres and crisis counselling—Based on the premise that most people 
contemplating suicide are ambivalent, crisis centres and telephone help lines offer 
crisis counselling to callers, and encourage them to seek assessment and treatment 
from mental health services. Despite their popularity, few such centres and help lines 
have been evaluated.49-51 A recent evaluation of telephone help lines in the United 
States found that some callers are helped, but not all help lines offered high quality 
assistance.52 Increasingly, similar crisis services are being provided via the internet 
and by text messaging on mobile phones. Such services require evaluation to ensure 
that services delivered in these ways are safe and effective. 

School-based competency promoting and skill enhancing programmes—To 
overcome some of the problems posed by didactic suicide awareness programmes in 
schools (see below), a series of skill-enhancing, competency-promoting programmes 
have been introduced as alternatives. These programmes are based on the premise that 
enhancing self-esteem, and coping and problem solving skills, may protect vulnerable 
young people against adverse outcomes including suicidal behaviour. Evaluations of 
these programmes tend to find that improving these types of skills enhances the 
factors that are thought to protect against suicide, and some programmes have been 
associated with reduced suicidal behaviours among students.53 

Encouragement of responsible media coverage of suicide—Media coverage of 
suicide has the potential to precipitate suicidal behaviour in vulnerable people.54 This 
evidence has led many countries, including New Zealand, to develop media 
guidelines for reporting and portraying suicide.55,56 There are few evaluations of these 
guidelines, and there is a need to assess the impact of these guidelines on both 
reporting practices and suicide rates. A related issue which also requires evaluation is 
how to best develop and implement media guidelines to encourage adherence by 
media personnel.57 

In the meantime there is much that can be done to promote responsible and informed 
media coverage of suicide by maintaining, implementing and promoting the use of 
existing media resources. Another way forward is to find ways of working 
collaboratively with media to disseminate factual, accurate evidence and information 
about suicide and mental health in a non-stigmatising manner and to promote 
knowledge and information about suicide prevention.  

Support for family, whānau (extended family), and friends bereaved by 
suicide—Rates of suicidal behaviour are elevated 2–6 fold in family members of 
those who die by suicide or make suicide attempts.58 Providing support to families, 
whānau, friends and others bereaved by suicide may prevent suicidal behaviour in this 
vulnerable population. However, there is relatively little evidence from controlled 
trials about the types of programmes which are likely to be effective in this context.  
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There is some promising evidence for the following programmes:  

• Active outreach to the scene of a suicide which was shown to lead to a shorter 
time for participants to seek treatment;59  

• A group intervention of bereaved adults led by a professional and a volunteer 
which resulted in improvement on eight of nine emotions assessed;60  

• A group intervention for bereaved children led by psychologists which was 
more effective in reducing anxiety and depression (but not social adjustment 
and post-traumatic stress disorder) than no intervention.61  

Further, there is a need to develop and evaluate a range of interventions designed to 
support various populations of people bereaved by suicide, and to assess effectiveness 
using a range of outcome measures. 

Initiatives for which no evidence of effectiveness exists but which may be 

beneficial in suicide prevention  

A broad spectrum of population-based initiatives focus on increasing population 
mental health and wellbeing. While the direct contribution of these programmes to 
reducing suicide rates has not been evaluated they may, nonetheless, make a 
contribution to suicide reduction by encouraging a positive social climate that 
minimises risks of mental health and psycho-social problems and maximises the 
opportunities for more targeted suicide prevention activities to succeed. These 
programmes include: 

Improving control of alcohol—National or state strategies which seek to improve 
control of alcohol may have the added benefit of reducing suicidal behaviour by 
decreasing the risk of acute alcohol intoxication (which is associated with impulsive 
suicide attempts), and by reducing the fraction of the population with alcohol-use 
disorders, which are precursors of suicide attempts.62 Indeed, suicide rates in both 
Iceland and the former USSR decreased following the introduction of strong national 
anti-alcohol policies.63,64 

Community-based mental health services and support services—Community 
based mental health teams are now accepted as the appropriate setting for treating 
people with severe mental illness, and the development of these multidisciplinary 
teams has been national policy in many countries for decades.65 These teams have 
been subjected to relatively sparse evaluation, but have been shown to be associated 
with fewer suicide deaths, less dissatisfaction with care, less drop out from treatment 
and with overall much lower cost than inpatient care.66  

Areas in which community based care strategies are likely to be effective include: 
establishing the care, treatment and management of suicidal patients as a core 
curriculum component in psychiatric and general practitioner training programmes; 
encouraging integration between services for those requiring mental health care; 
establishing clear protocols for assessment, treatment and follow-up of those who 
present at emergency departments with suicidal ideation or suicide attempt.  

Family support for families facing stress and difficulty—Young people with 
suicidal behaviour are frequently characterised by social, educational, and economic 
disadvantage. Improvements in family wellbeing and health care may contribute to 
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suicide prevention by reducing risks of childhood and adolescent adjustment disorders 
which are often precursors of suicidal behaviour.  

A range of family support or home visitation programmes have been undertaken in 
several countries, including New Zealand, with the multiple aims of improving home 
environments, encouraging family wellness, preventing maternal depression and child 
behaviour problems, and, generally optimising outcomes for children born into 
disadvantaged and dysfunctional family environments.67 There is a need for more 
research to establish programme efficacy, identify critical components, and assess 
impacts on a wide range of psychosocial outcomes including the development of 
psychosocial and psychiatric problems with which suicidal behaviour is associated.  

Initiatives for which evidence of harmful effects exist 

Several approaches directed at suicide prevention have been found to be harmful or 
potentially harmful. These approaches include:  

School-based programmes that focus on raising awareness about suicide—There 
is little evidence that didactic school based suicide prevention programmes which 
focus on raising awareness about suicide in school students, and which may or may 
not include youth peer support for suicidal young people, are effective is reducing 
suicidal behaviour and there are concerns that such programmes may not be safe.68,69  

There have been suggestions that young people exposed to such programmes either 
show no benefits or a decrease in desirable attitudes and are less likely to recommend 
a friend with suicidal ideation seek mental health care, that young males show 
increased hopelessness and maladaptive behaviour, and there have been concerns that 
the format and content might inadvertently normalise suicidal behaviour or promote 
imitation.70,71 Until there is clear evidence that such programmes are both beneficial 
and without risk, their use cannot be recommended. 

Public health messages about suicide and media coverage of suicide issues—It is 
intuitively appealing to many that media coverage of suicide issues and the media 
dissemination of information about suicide could make a useful contribution to 
suicide prevention. However, there is no evidence that public health messages about 
suicide are beneficial, and there are concerns that such messages might risk 
normalising suicide rather than preventing it.72  

Until there is clear evidence that public health messages about suicide prevent, and do 
not normalise, suicide, and have no deleterious effects, the most prudent approach to 
this issue is not to include public health messages as part of a suicide prevention 
strategy.  

No-harm and no-suicide contracts—The use of no-suicide or no-harm contracts in 
mental health settings to elicit patient guarantees of safety is widespread, despite no 
evidence that their use reduces suicide attempts and many cautions about their 
use.59,73,74 There are concerns that the use of such contracts may induce a sense of 
false security in the therapist and anger or inhibit patients.  

Recovered or repressed memory therapies—General concerns have been expressed 
about recovered memory therapies 75, and there is evidence from one, albeit 
methodologically flawed, study with patients with histories of deliberate self harm 
treated with such therapy that suggested increased rates of suicide attempt.76 
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Conclusion 

While many national policies for suicide prevention are undertaken as public health 
campaigns with an explicit focus on universal, population-wide interventions, our 
current knowledge about suicide causation and prevention suggests that perhaps the 
most effective approach to reducing suicide may be highly targeted interventions that 
focus on those who have made suicide attempts who have a long term elevated risk of 
further suicidal behaviour, and a range of poor psychosocial and mental health 
outcomes which are likely to precipitate further suicide attempts.  

Educating medical practitioners to offer optimal long term care and support for these 
patients, developing networks of integrated hospital and community care for them, 
and improving combinations of pharmacotherapy, psychotherapy and psychosocial 
support may more effectively reduce suicide rates than more generic, broadly based 
interventions. Exceptions are the population based interventions involving means 
restriction and careful media coverage and presentation of suicide issues. 

In summary, the available evidence thus far suggests that the most promising 
interventions likely to be effective in reducing suicidal behaviours are medical 
practitioner and gatekeeper education, and restriction of access to lethal means of 
suicide. This evidence also suggests a clear agenda for research, which includes 
evaluating interventions and prevention programmes, developing model and 
demonstration projects, identifying meaningful outcome measures, and refining and 
identifying the critical elements of effective programmes. 
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Primary diffuse large B-cell lymphoma of the gallbladder 
with cholelithiasis masquerading as acute cholecystitis: 
case report and literature review 

Wan-Ting Huang, Shih-Sung Chuang, Chao-Cheng Huang, Chin-Li Lu,  
Hock-Liew Eng  

Abstract 

Primary non-Hodgkin lymphoma (NHL) of the gallbladder (GB-NHL) is exceedingly 
rare. We present our experience on a 78-year-old male with chief complaints of fever, 
chills, and epigastric dull pain. Abdominal computed tomography (CT) scan showed a 
few stones and focally thickened gallbladder wall. He received cholecystectomy 
under the preoperative diagnosis of acute cholecystitis with septic shock, while 
pathologic examination revealed cholelithiasis and diffuse large B-cell lymphoma 
without acute inflammation. Staging procedures revealed a stage IE tumour and the 
patient received adjuvant radiotherapy. Relapse as a large retroperitoneal mass was 
noted 32 months later and he passed away three years after initial diagnosis.  

A literature review revealed 20 cases of GB-NHL. We find that, including our current 
case, the median age is 63 years and 8 of 19 (42%) tumours are associated with 
gallstones. The mean and median survival of 15 patients with complete follow-up 
information is 75 and 36 months, respectively. Mucosa-associated lymphoid tissue 
(MALT) lymphoma seems to carry a longer survival than non-MALT lymphomas. 

Primary extranodal presentation of non-Hodgkin lymphoma (NHL) occurs in up to 
50% of cases with gastrointestinal tract being most commonly involved.1,2 Secondary 
involvement of gallbladder by NHL is not uncommon, however, primary NHL of the 
gallbladder (GB-NHL) is exceedingly rare.  

To date, only 20 cases of GB-NHL were reported in the English literature.3–20 Some 
of the cases might not be genuine primary GB-NHL as the staging procedures were 
incomplete. We report our experience on a patient with cholelithiasis and primary 
GB-NHL, who presented with acute abdomen masquerading as acute cholecystitis. 
We reviewed all the reported primary GB-NHL cases and discussed the 
clinicopathological features and their association with cholelithiasis.  

Case report 

Clinical history—A 78-year-old male presented with fever, chills, and epigastric dull 
pain for several days. Physical examination revealed clear consciousness with low 
blood pressure (86/42 mmHg) without definite abdominal mass or peripheral 
lymphadenopathy. Complete blood count showed leucocytosis with white blood cell 
count at 38.3 × 109/L with 92.5% polymorphonuclear leucocytes.  

Biochemical studies revealed elevated alanine aminotransferase (93 U/L; reference: 
0–40 U/L) and alkaline phosphatase (455 U/L; reference: 28–94 U/L). Both hepatitis 
B surface antigen (HBsAg) and anti-HCV antibody were negative.  
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Abdominal ultrasonography and computed tomography (CT) scan showed several 
stones in the gallbladder and common bile duct with focal thickening and oedematous 
change of the gallbladder wall (Figure 1A). The patient received cholecystectomy 
under the preoperative diagnosis of acute cholecystitis with septic shock. 

Postoperative lymphoma staging procedures including bone marrow aspiration/biopsy 
and abdominal and pelvic CT scans revealed a stage IE tumour. He received 
radiotherapy and was free of disease until a follow-up CT scan revealed a 10-cm 
retroperitoneal mass with encasement of aorta at 32 months.  

He did not receive any further radiotherapy or chemotherapy, and died of relapsed 
disease 3 years after initial presentation. 

 

Figure 1(A). CT scan shows a large stone (vertical arrow) and focal wall thickening 
(horizontal arrow) corresponding to the incidental finding of lymphoma. (B) 
Photomicrograph at scanning power shows an impacted stone in the gallbladder lumen 
with ulcerated mucosa and diffuse and transmural lymphocytic infiltration except in the 
right lower corner where the muscular wall is not infiltrated. (C) High-power 
photomicrograph shows diffuse sheets of large atypical lymphocytes expressing B-cell 
marker CD20 (Inset). (D) Polyacrylamide gel electrophoresis of the polymerase chain 
reaction product using FR3 probes for the immunoglobulin heavy chain gene shows a 
distinct single band, indicating monoclonality (Lanes 1 and 2, sample in duplicates; NC, 
negative control; PC, positive control) 
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Histopathology and immunohistochemistry—The gallbladder measured 10.5 × 5.0 
× 2.5 cm and contained more than 10 yellow-brown stones measuring up to 2.2 cm. 
The mucosa appeared greenish with focal ulceration. A solid and fleshy tumour, 1.5 
cm in diameter, was identified beneath the focally ulcerated mucosa with total 
effacement of the gallbladder wall, which measured up to 1.0 cm in thickness.  

Under low-power microscopic examination, there was an impacted stone with focal 
erosion and ulceration of the mucosa (Figure 1B). Under higher power, the mucosa 
was expanded by diffuse lymphoid infiltrate, which extended transmurally to involve 
the full thickness of the gallbladder wall. The lymphoid cells were large atypical 
lymphocytes with vesicular nuclei, prominent nucleoli, and moderate amount of 
cytoplasm (Figure 1C).  

Immunohistochemically, these large atypical lymphocytes expressed CD10, CD20 
(Fig. 1C Inset), bcl-2, bcl-6, and MUM1—but not CD3, CD5, or p53 protein, thus 
indicating a diffuse large B-cell lymphoma (DLBL) of germinal centre B-cell origin. 
There were no acute suppurative cholecystitis, lymphoepithelial lesions, or 
plasmacytic differentiation of the lymphoma cells.  

Immunohistochemical stain against cytokeratin with anti-AE1/AE3 antibody was 
negative for lymphoepithelial lesions, excluding mucosa-associated lymphoid tissue 
(MALT) lymphoma. 

Molecular study—Clonality study for FR3 region of the immunoglobulin heavy 
chain gene rearrangement was done with polymerase chain reaction method using 
paraffin-embedded tissue section as previously described.21 The experiments were run 
in duplicates with appropriate positive and negative controls. Polyacrylamide gel 
electrophoresis revealed a single distinct band indicating monoclonality (Figure 1D). 

Literature review 

The pertinent clinical features of the previously reported 20 patients and the current 
case are summarised in Table 1. There are 8 males and 13 females and the median age 
is 63 years (mean, 57; range, 4–82). If we exclude the two cases with lymphoblastic 
lymphoma (LBL; aged 4 and 26, respectively), the median age is 65 years (mean, 62; 
range, 29–82).  

The most common presenting symptoms and signs include epigastric pain with or 
without tenderness, nausea, and vomiting. In one patient, the disease was an incidental 
finding during right hemicolectomy for Dukes’ C colonic adenocarcinoma.7 Image 
studies by ultrasound and/or CT scan showed cholelithiasis in 8 (42%) of the 19 
cases. No correct diagnosis was established before surgery in any case.  

Operative or autopsy findings documented enlargement of regional or para-aortic 
lymph nodes in seven cases.4,5,8,14,19,20 as well as involvement of liver or spleen in two 
cases.4,9 These later two cases (Cases 2 and 9 in Table 1) should probably be excluded 
from primary GB-NHL since there was extensive lymphoma involvement in multiple 
organs and might present secondary tumours.  
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Table 1. Clinical features of primary non-Hodgkin lymphomas of the gallbladder 

 
Case/sex/age Author  Symptoms and signs Other involved organs Coexisting  

stone 
Diagnosis Adjuvant 

treatment 
F/U  
(months)  

A/D 

1/M/29 Yasuma3  Nausea, fatigue, jaundice and RUQ tenderness No No RCS CT and RT 8 D 
2/F/73 Vaittinen4 Fever, epigastric pain Liver, spleen, regional 

and para-aortic LN 
Yes LS None 1.5 D 

3/F/44 Vaittinen4 Biliary symptoms, weight loss, RUQ pain Regional LN No LS RT 3 D 
4/F/75 Vaittinen4 Fever, vomiting, RUQ pain, hepatomegaly  NR LL None 2 D 
5/M/54  Botha5 Nausea, weight loss, jaundice, SOB, 

hepatomegaly 
Regional LN No PDLL NR 0.5 D 

6/F/68  Laurino6 Fever, abdominal discomfort No Yes AL NR NR NR 
7/M/80  Pelstring7 Incidental finding No No MALT-L None 6 D† 
8/F/60  Mosnier8 Fever, nausea, vomiting, RUQ pain Regional LN Yes MALT-L None 6 A 
9/M/76  Friedman9 Fever, weight loss, RUQ pain, SOB Liver Yes HBL CT and RT 0 D 
10/M/45  Chatila10 Nausea, vomiting, epigastric pain NR Yes LBL None 18 NR 
11/F/75 McCluggage11 Nausea, vomiting, RUQ pain No Yes MALT-L CT 12 NR 
12/F/74  Bickel12 Nausea, RUQ pain Pericolonic LN, BM Yes MALT-L None NR NR 
13/F/82  Abe13 RUQ pain, jaundice Synchronous AML NR MALT-L None 2 D 
14/F/26  Mitropoulos12 Nausea, vomiting, epigastric pain  No No TLL CT 102 A 
15/F/58  Tsuchiya16 Epigastralgia, vomiting No No MALT-L None 24 A 
16/M/4  Gravel15 Nausea, RUQ pain, jaundice Cystic duct No PBLL CT 18 A 
17/M/65 Chim17 RUQ pain No No MALT-L CT‡ 96 A 
18/F/63 Ferluga18 Jaundice, upper abdominal pain No No FL None 180 A 
19/F/31  Rajesh19 Dull aching pain in RUQ Regional LN No MALT-L None NR A 
20/F/40 Yamamoto20 No Regional LN No DLBL CT 7 A 
21/M/78  Huang [present case] Fever, chills, epigastric pain No Yes DLBL RT 36 D 

† Died from complication of colon cancer ‡ For gastric MALT lymphoma occurring 5 years after cholecystectomy; A/D, alive/death; AL, angiotropic lymphoma; CT, chemotherapy; DLBL, 

diffuse large B-cell lymphoma; FL, follicular lymphoma; F/U, follow up; HBL, high grade B-cell lymphoma; LBL, large B-cell lymphoma; LL, lymphocytic lymphoma; LN, lymph node; LS; 

lymphosarcoma; MALT-L, mucosa-associated lymphoid tissue lymphoma; NR, not reported; PBLL, pre-B cell lymphoblastic lymphoma; PDLL, poorly differentiated lymphocytic lymphoma; 

RCS, reticulum sarcoma; RT, radiotherapy; RUQ, right upper quadrant; SOB, shortness of breath; TLL, T-cell lymphoblastic lymphoma. 
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Histologic and immunophenotypic studies revealed that the majority of primary GB-
NHL was mature B-lineage lymphomas except one case each of precursor B-LBL and 
precursor T-LBL.12,15 For the remaining cases, exact histologic subtype according to 
the new World Health Organization (WHO) classification of lymphoid neoplasms 
could not be ascertained as some of the cases were reported decades ago with old 
diagnostic terms such as lymphosarcoma and reticulum cell sarcoma.  

However, it seems that around half of the 21 cases are high-grade lymphomas 
including our current case as DLBL. There were 8 cases (38%) of MALT lymphoma 
including one tumour with concurrent marrow involvement14and the other with 
subsequent gastric mucosa-associated lymphoid tissue (MALT) lymphoma 5 years 
later.17  

Of the 21 cases, treatment modality was available in only 9 patients, including 2 with 
radiation, 5 with chemotherapy, and 2 with combined radiation and chemotherapy. 
One patient with MALT lymphoma didn’t receive chemotherapy until after a relapse 
in the gastric mucosa 5 years later. 17 One patient died from complications of colon 
cancer (Case 7).  

Complete follow-up data were available in 15 patients, including 4 with MALT 
lymphoma and 11 with non-MALT lymphoma. The mean and median survival of 
these 15 patients was 75 and 36 months, respectively. The case number of MALT 
lymphoma patients was too small for statistic analysis. However this lymphoma type 
seemed to carry a longer survival than that of non-MALT lymphomas (Figure 2).  

 

Figure 2. Cumulative survival cures of 15 primary gallbladder lymphomas with 
complete follow-up data, including 4 with mucosa-associated lymphoid tissue (MALT) 
lymphoma and 11 with non-MALT lymphoma 

 
Note: The total case number of MALT lymphoma patients is small. However, this lymphoma type 
shows a longer survival than that of non-MALT lymphomas, although the difference is not statistically 
significant.  
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Discussion 

The pathogenesis of primary GB-NHL is unknown. Carcinoma is the most common 
cancer of gallbladder with complex aetiology, but there is a strong association with 
gallstones.22 There are compelling evidences to suggest a causal link: presence of 
gallstones in 65–90% of patients with gallbladder carcinoma; the frequencies of 
gallstones and gallbladder carcinoma run in parallel in a defined population; and the 
risk of developing gallbladder carcinoma increases in direct proportion to gallstone 
size. We speculate that the same causal link exists in gallstones and GB-NHL. In this 
review, 42% of patients with GB-NHL were known to have gallstones with the 
histology type spanning from MALT lymphoma to DLBL.  

In our patient who had 10 more stones up to 2.2 cm, we have shown that the 
lymphoma is identified beneath the ulcerated mucosa of an impacted stone, which 
gives an evidence of possible gallstone-related lymphomagenesis. Due to the rarity of 
GB-NHL, it is difficult to collect a large cohort of cases in a single study to explore 
the relationship between gallstones and lymphoma. Detailed case reports such as ours 
are important to form the database for future systemic reviews. 

MALT lymphoma is a low-grade B-cell lymphoma recapitulating the lymphoid 
architecture of Peyer’s patches in terminal ileum. It is most common in the stomach 
and arises from MALT acquired as a consequence of H. pylori infection. MALT 
lymphoma exemplifies the close association between chronic infection and 
lymphomagenesis.  

A similar mechanism of MALT lymphomagenesis in stomach may apply in 
gallbladder. As in stomach, there is sparse lymphoid tissue or only a few 
intraepithelial lymphocytes between the surface epithelial cells in normal gallbladder 
mucosa. Lymphoid hyperplasia or reactive lymphoid follicles can be found in the 
gallbladder with chronic inflammation suggesting that MALT lymphoma may arise 
from chronic inflammatory lesions as in the stomach with H. pylori infection.  

One alternative hypothesis of tumour cell origin is that clonal lymphoid cells deriving 
from lymphoid tissue outside the gallbladder may home to this organ by adhesion 
molecules.23 This is supported by the report of Stephen et al, who observed a 
sequential development of MALT lymphoma affecting stomach, small intestine, and 
gallbladder by the same single clone of lymphoma cells as demonstrated by molecular 
methods.24 

In general, patients with MALT lymphoma have a better prognosis with or without 
adjuvant chemotherapy than those with non-MALT lymphomas (Figure 2). In the 
earlier reports of primary GB-NHL, many patients died shortly after operation either 
due to operative complications, sepsis, or disease progression. The majority of these 
cases were probably high-grade lymphomas, most likely DLBL as our current case.  

As a victim of stage IE tumour, our patient received postoperative radiotherapy 
without chemotherapy and was free of disease for 32 months until a retroperitoneal 
relapse occurred. Precursor LBL of gallbladder is extremely rare and the only two 
cases reported in the literature were free of disease after chemotherapy.12,15  
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The experience from these cases indicates that stage IE GB-NHL is a systemic disease 
and chemotherapy is justified in cases other than MALT lymphoma, with or without 
concurrent radiotherapy.  

In conclusion, primary GB-NHL is exceedingly rare and had never been diagnosed 
preoperatively. Thorough pathological examination of the cholecystectomy specimen 
is important, especially for those with gallstones, as there is a strong association 
between gallstones and carcinoma/lymphoma of the gallbladder.  

Most GB-NHLs are non-MALT lymphomas with aggressive behavior and adjuvant 
chemotherapy is highly recommended; even the disease is limited in the GB at initial 
staging. 
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A 52-year-old woman with recurrent haemolysis associated 
with “splenosis” 

Madan Joshi 

Splenosis is an auto transplantation of splenic tissue after traumatic or surgical 
splenectomy. A patient with recurrence of haemolytic anaemia 3 years after 
laparoscopic splenectomy secondary to this condition is presented below. 

Case report 

52-year-old Caucasian female presented to the emergency department with 
complaints of tiredness, fatigue, and increasing shortness of breath of 2 weeks 
duration. She had a history of autoimmune idiopathic haemolytic anaemia and was 
status post laparoscopic splenectomy 3 years ago with complete response.  

She reported gradual onset of her symptoms with significant worsening 1 week prior 
to presentation but denied fever, chills, skin rashes, bowel or bladder disturbances. 
There was also no history of gum bleeding, epistaxis, menorrhagia, significant weight 
loss, or anorexia. The rest of the review of systems was unremarkable. 

She had a 20-pack year smoking history and had quit 3 years ago. She had never used 
alcohol or recreational drugs. She also had history of type 2 diabetes mellitus 
(controlled with diet and metformin), hypertension, and hypercholesterolaemia. 

Physical examination was significant for morbid obesity, tachypnoea (RR:22), 
conjunctival pallor, and mild scleral icterus. Neck was supple without enlarged lymph 
nodes, thyromegaly or jugular venous distention. Lungs were clear to auscultation and 
the cardiovascular examination was unremarkable except for a soft 2/6 ejection 
systolic murmur. Abdomen was soft without guarding, rigidity, or tenderness and 
there was no hepatosplenomegaly. There were no rashes, petechiae, or purpura on 
skin examination.  

Initial blood counts revealed low haemoglobin of 8.2 gm/dL, haematocrit of 26.2, 
slightly high WBC of 16,200, and platelet count of 707,000. Electrolytes and renal 
function were normal. Further lab tests revealed LDH of 600, Haptogobin <6, and 
Retic count 8%.  

Liver function tests showed total bilirubin of 100µmol/L, direct bilirubin of 21 
µmol/L with normal liver transaminases, and alkaline phosphatase. Peripheral smear 
showed normocytic, normochromic RBCs, nucleated red cells, with adequate platelets 
and absence of blasts. Direct Coomb’s test was positive. The rest of the laboratory and 
radiological parameters were unremarkable.  

Review of her previous splenectomy report showed presence of normal-sized spleen 
with an infarction in its medial third. No further information was obtainable regarding 
the infarction, however the surgery was uneventful.  

The patient was initially given two units of blood transfusion but as her haematocrit 
did not rise appropriately she needed four more units. She was started on high-dose 



 

 
NZMJ 23 March 2007, Vol 120 No 1251 Page 89 of 121 
URL: http://www.nzma.org.nz/journal/120-1251/2469/ © NZMA 

 

prednisone and a single dose of rituximab was also given. A radionuclide liver spleen 
scan was ordered to look for accessory splenic tissue. 

The scan showed normal radio pharmaceutical activity in the region of the liver 
(Figure 1), however along the left anterolateral abdominal wall several foci of radio 
pharmaceutical activity were identified, which were consistent with accessory 
splenules. 

 

Figure 1. Liver spleen radionuclide scan showing accessory splenic tissue 
(arrowed) 
 

 

 

After 2 weeks, the patient underwent laparoscopic surgery for removal of her 
accessory splenic tissue. On inspection there was implanted splenic tissue in the 
anterior abdominal wall, the left lower left upper quadrant in the region of the 
previous trocar insertion site. There were also splenic tissue implants along the 
splenic flexure and in the omentum. The splenic tissues were removed with a 
combination of blunt dissection as well as harmonic scalpel or sharp dissection. These 
were placed in a specimen retrieval bag and withdrawn through the port. 
Approximately 25 grams of tissue was removed in total. All visible splenic tissue was 
removed.  

The patient was subsequently discharged to home after an uneventful postoperative 
course. Her repeat haematocrit and haemoglobin was 38 / 12.6 at her outpatient visit. 
Peripheral blood smear revealed the presence of Howell Jolly bodies which were 
absent at the time of initial presentation. 
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Discussion 

The patient had splenosis, which is a rare but recognised complication of 
splenectomy—more so with laparoscopic than open splenectomy. It is the auto-
transplantation of splenic tissue after splenectomy.2,4 In this particular patient, the 
fidings or splenic tissue in the locations described above was consistent with 
perforation of the bag with tissue contents at the time of retrieval with spillage of 
splenic fragments in the abdominal cavity. High index of suspicion is required to 
diagnose sclerosis and a radio nuclide liver spleen scan is the diagnostic modality of 
choice.1,3 The treatment is surgical removal of the splenic fragments. 

Author information: Madan Joshi, Senior Resident, Department of Internal 
Medicine, SUNY Upstate Medical University, Syracuse, New York, USA 

Correspondence: Dr Madan Joshi, Department of Internal Medicine, SUNY Upstate 
Medical University, 750 E Adams Street, Syracuse, New York 13202, USA.  
Fax: +1 315 4645797; email: joshim@upstate.edu  

References: 

1. Turkmen C, Yormaz E. Incidental detection of multiple abdominopelvic splenosis sites during 
Tc-99m HMPAO-labeled leukocyte scintigraphy. Clin Nucl Med. 2006;31:572–4. 

2. Boudova L, Kazakov DV, Hes O, et al. Subcutaneous splenosis of the abdominal wall. Am J 
Dermatopathol. 2006;28:208–10. 

3. Huang AH, Shaffer K. Case 93: thoracic splenosis. Radiology. 2006;239:293–6. 

4. Aktekin A, Gurleyik G, Arman A, et al. Intrathoracic splenosis secondary to previous 
penetrating thoracoabdominal trauma diagnosed during delayed diaphragmatic hernia repair. 
Ulus Travma Acil Cerrahi Derg. 2006;12:68–70. 

 

 



THE NEW ZEALAND  
MEDICAL JOURNAL  

Vol 120 No 1251 ISSN 1175 8716 

 
NZMJ 23 March 2007, Vol 120 No 1251 Page 91 of 121 
URL: http://www.nzma.org.nz/journal/120-1251/2465/ © NZMA 

 

 

Population-based funding formulae cultural coefficients: 
seeking a more equitable distribution of health dollars in 
New Zealand 

Graham Mellsop, Kahu McClintock, Gaelle Dutu 

Abstract 

Evidence and argument for the allocation of funds to forensic psychiatric services to 
take account of the ethnic disparities in the use of the Justice System is presented. 
This would reflect the reality of the distribution of Service demand. 

Population-based funding formulae (PBFF) usually have coefficients which are 
applied to subgroups to match dollars with needs and to provide an equitable 
distribution of health dollars. These coefficients often take account of population age 
distribution, socioeconomic proportions, and/or geographical issues considered 
relevant to the costs of health care.  

In New Zealand, ethnicity (as for Māori) is in such a situation (probably on the basis 
of both ‘needs’ and ‘rights’), but the rationale for the multipliers/coefficients used 
may not always be clear.1 The New Zealand District Health Boards (DHBs) receive 
the bulk of their funding for personal health (hospital-based, community, and primary 
care) from such a formula. The mental health funding to the DHBs (including 
therefore forensic psychiatric services) takes account of Māori numbers or proportions 
by using a coefficient of 2, applied to the number of Māori in the total population. 

In calculating forensic service needs, the correct denominator is not the whole 
population but the users/clients of the justice system. 

Forensic services, by definition, take their clientele from the justice system. Clientele 
for forensic services are identified and accessed through the courts and jails 
(Corrections Department).  

Using that denominator gives a very different set of adjusters from any derived 
straight from the total population. We set out below the logical basis for allocation of 
the funds which the nation is prepared to spend on forensic psychiatric services. The 
actual ‘muster’ in New Zealand’s prisons is a constantly changing figure with prison 
bed numbers increasing yearly. We will use official, government figures of 2006 
taken from census data, for the age range 15–65 years,2 thus excluding children and 
older persons, who are unlikely to be in jail. 

Illustrative arithmetic 

Step 1—If in 2007 New Zealand has approximately 9630 prison beds,3 and the 
occupancy is (as at present) 53% Māori,4 then we have 5104 Māori and 4526 non-
Māori as a prisoner point prevalence. 

Step 2—The population numbers for the age range 15-65 years would be 342,024 
Māori and 2.302 million non-Māori.2 
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Step 3—Recognising that the justice system is the denominator for forensic 
psychiatric services, the ratio of Māori justice system users to their proportion of the 
age-matched population is 0.015 (5,104 ÷ 342,024). The ratio for non-Māori (4,526 ÷ 
2.302 million) is 0.002. 

In other words, Māori are 7.59 times (rounded to two decimal places) more likely 
than non-Māori to be users of the justice system and/or forensic psychiatric service. 

An alternative PBFF mathematical model, which calculated the separate forensic risks 
for Māori or non-Māori, would give a coefficient <1 for non-Māori and >1 for Māori. 
(Such an approach has not been used in the New Zealand PBFF.) 

Step 4—To translate the implications of that extra ordinary ratio to forensic service 
provision, take as an example two hypothetical DHBs: DHB A2 and DHB Z3, each 
with 500,000 total population, but one with 10% Māori and the other with 20% 
Māori.  

If $y is the unit cost of service provision then: 

• For DHBA2 with 50,000 Māori and 450,000 non-Māori, its costs per thousand 

service users are 50 × 8$y for Māori and 450 × $y for non-Māori. In other 
words, $830y. 

• For DHBZ3, its matching costs are (100 × 8$y) plus (400 × $y) = $1,160y. 

Thus it can be seen in this particular case that doubling the proportion of Māori 
within a DHB adds approximately 40% to its needs/demand/$ requirements. 

Discussion 

Therefore any “population-based”, equitable, formula for forensic psychiatric 
purchasing needs to take account of the 7–8 fold differential rate of usage of those 
services by Māori. The more standard population-based funding formulae (i.e. using a 

2× multiplier for Māori), however, have no relationship to that reality. All this takes 
no account of the actual location of prisons, or of any ethnically correlated variations 
in the rates of specific disorders, such as substance abuse.4,5 

For equity and effectiveness, the population-based funding needs to be implemented 
only within such an informed and defensible framework. 
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Presidential Address: the ordinary quacks 

Published in the N Z Med J 1907;5(22):43–57. 

Now, what I have said in regard to the unqualified, applies more particularly to those 
who style themselves doctors, and delude the public into thinking they are qualified 
practitioners. They do not in New Zealand form a very numerous class. Far different 
is it with the ordinary quacks, who, while in all possible ways proclaiming the 
transcendent merits of their own particular lines of treatment, do not go so far as to 
assume a title suggesting that they are qualified doctors.  

This is a numerous class, and one much patronised by the public. There are large 
numbers of people including not only the ignorant, but the lovers of the mysterious, 
the neurotics, the half-crazy cranks and faddists, who prefer the treatment of the 
quacks to that of the orthodox practitioners.  

You may have heard of the famous Paris quack who carried on a highly lucrative 
practice among this class of people. The police being instructed to suppress quackery, 
raided his house and arrested him for practising without a diploma. He took them into 
a back room and drew from its hiding place his diploma, showing that he had genuine 
qualifications, but with fear and trembling he implored them not to betray his secret or 
his practice would be ruined.  

There is a brisk demand for quack treatment; there always will be, and the supply will 
meet the demand. Now I doubt whether any active crusade on the part of the medical 
profession against this class of practice is called for.  

So long as the public understand that it is quackery, I suppose they can choose it if 
they wish. We can point out to them that they will probably waste much money, and 
worse than that, they may let the favourable opportunity for medical treatment slip 
by—an incipient cancer or consumption may have established itself too deeply for 
successful interference by the time the unfortunate or foolish dupes find themselves 
released from the toils of quackery. 

We may quote the confessions of victims who have left the hands of quacks, sadder, 
wiser, and poorer men; we may ridicule the electric belts, which are sold at prices 
ranging from three to thirty guineas and possess as much electrical virtue as a dog 
collar; we may prove to demonstration that the much vaunted cures of hernia, cancer, 
epilepsy, goitre, asthma, dysmenorrhea, amenorrea, nervous debility, and whatnot, are 
in nine cases out of ten, ignorant frauds.  

Our denunciation falls upon unsympathetic ears; we are regarded as biassed, as 
jealous, as se1f-interested. We can and do point out to the public the risk they run in 
entrusting their precious bodies to the care of quacks. I doubt whether we ought to do 
more. If the public wish to protect the ignorant and the silly from falling victims to the 
alluring snares of the irregular practitioner, they can demand legislation to that end, 
and they can be sure off the sympathy and co-operation of the medical profession. 
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Colic 

Chao-Yang Chen, Teng-Wei Chen, Chun-Wen Chen, Ning-Chi Wang 

A 26-year-old, human immunodeficiency virus (HIV)-positive man, presented with 
nausea and sudden-onset cramping pain over the suprapubic area. Examination 
showed mild tenderness over the suprapubic region. No fever was noted. Laboratory 

studies showed leucocytosis (WBC count of 13.8 × 109 cells/L) and C-reactive protein 
(CRP) of 28.5 mg/L; urinalysis revealed microscopic haematuria and pyuria.  

Abdominal computerised tomography (CT) scan was performed (Figures 1 and 2). 

 

Figure 1 Figure 2 

  

 

What is the diagnosis? 
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Diagnosis 

The diagnosis is acute appendicitis.  

Figure 1 is a CT scan image demonstrating an enlarged appendix, with faecaliths in 
the lumen and extrinsic compression of the anterior urinary bladder wall (arrow). 
Note thickening of adjacent bladder wall by inflammation.  

Figure 2 is a coronal CT image of the enlarged appendix (with an appendicolith) 
compressing the bladder (arrow). 

Based on these CT findings, immediate appendectomy was performed and the patient 
recovered well. The CT findings correlated well with surgical and pathology results. 
He was discharged after 5 days of hospitalisation.  

In this young man, the symptoms of suprapubic pain, haematuria, pyuria, and 
increased urination frequency (and elevated CRP level initially) mimicked renal colic. 
The use of abdominal CT scanning was complementary to clinical assessment in this 
case of atypical acute appendicitis.  
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Europe and direct-to-consumer advertising (DTCA) of prescription 
drugs 

Direct-to-consumer advertising has been allowed in the USA since 1997. And New 
Zealand is the only other “beneficiary” of this service. The pharmaceutical industry 
claims the advertisements educate patients about health, inform them about new 
treatments, and encourage them to talk to their doctors about important health 
concerns. 

Many in the profession, however, regard DTCA as advertising and a smart way to put 
pressure on doctors to prescribe. And now European Commissioners are considering 
proposals to loosen Europe’s ban on direct-to-consumer advertising for prescription 
drugs. One wonders why?  

The commissioners might be interested to note that from 1997 to 2005, industry 
spending on direct-to-consumer advertising grew on average nearly 20% per year, 
twice as fast as spending on drug promotion to doctors, reaching US$4.2 billion in 
2005. DTCA must be effective—from the industry perspective. 

Lancet 2007;369:1 

 

Cardiac hormones and risk assessment 

Traditional risk factors predictive of cardiovascular morbidity and mortality include 
left ventricular ejection fraction (LVEF), diastolic dysfunction, left ventricular 
hypertrophy, and measures of ischaemia. It is conceivable that brain-type natriuretic 
peptide (BNP) and the amino terminal fragment of the prohormone BNP (NT-
proBNP) might provide prognostic information in individuals following hospital 
admission for decompensated heart failure or acute coronary syndrome, and may also 
be important markers of long-term prognosis in ambulatory patients. 

A report on a prospective study involving 987 patients over a mean follow-up period 
of 3.7 years states that elevated levels of NT-proBNP predict cardiovascular 
morbidity and mortality, independent of other prognostic markers, and may help 
guide risk stratification of high-risk individuals, such as those with coronary heart 
disease. 

JAMA 2007;297:169–76 

 

Late thrombosis of coronary artery drug-eluting stents? 

The use of drug-eluting stents that deliver site-specific, controlled release of 
therapeutic agents has significantly reduced the problem of restenosis inherent to 
bare-metal stents. That’s what Methuselah quoted in the NZMJ of 28/10/05—based 
on a paper in the NEJM 2005;353:653-62. 
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And now a meta-analysis of 14 contemporary clinical trials that randomized 6675 
patients to drug-eluting stents (paclitaxel or sirolimus) compared with bare metal 
stents. 

Late thrombosis was seen in 3.6/1000 sirolimus patients and 5.9/1000 paclitaxel 
patients and there were no thromboses seen in the bare metal stent group. Low 
numbers of dubious significant (p values respectively of 0.22 and 0.49). 
Controversial. 

The American Journal of Medicine 2006;119:1056–61 

 

Hyponatraemia as a risk factor for hospital mortality 

Many studies confirm that hyponatraemia is a common abnormality in hospitalized 
patients, with about 15% having levels below the lower limit of the laboratory 
reference range. 

In this paper, information is collated about the risks for those with more severe 
hyponatraemia—viz <125 mmol/l. It is pointed out that hyponatraemia has a wide 
variety of causes, but thiazide diuretics are one of the commonest causes in 
hospitalized patients, as is the ‘syndrome of inappropriate antidiuresis’ (SIADH) 
related to a variety of underlying illnesses or prescribed drugs. Iatrogenic fluid 
overload (especially with hypotonic solutions) may be a significant problem, 
especially in surgical patients. 

All papers reviewed in this report suggest that mortality is increased. The best two 
documented reports show mortality rates of 20% vs 7% in control patients and 27% 
(vs 9%). Clearly a serious matter needing correction—with the reminder that raising 
sodium levels too quickly may cause the demyelination syndrome (‘central pontine 
myelinolysis’). 

Q J Med 2006;99:877–80 

 

Chronic obstructive pulmonary disease (COPD)—can salmeterol and 
fluticasone prolong survival? 

Smoking-cessation programs for patients with early disease, home oxygen treatment 
for persistent hypoxemia, and lung-reduction surgery for selected patients with 
emphysema have each been shown to reduce mortality. A number of retrospective 
analyses suggest that inhaled corticosteroids reduce the mortality rate among patients 
with COPD and that adding a long-acting beta-agonist might increase this effect. 

Time for a prospective international randomised study, and here it is. 6112 patients 
were randomised to salmeterol, fluticasone, a combination of the drugs, or placebo. 
As expected there was a drop in exacerbations and an improvement in health status 
and spirometry in the treatment groups.  

Sadly, however, no difference in survival rates in any of the treatment arms. 

N Engl J Med 2007;356:775–89  
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Water-cooler Legionella 

In October 2006 a patient in the Children’s Haematology Oncology Centre (CHOC) at 
Christchurch Hospital was diagnosed as having a Legionella infection. The patient 
had been admitted 19 days earlier having suffered a relapse of acute lymphoblast 
leucaemia while on a trip to USA where she had also been admitted.  

As a nosocomial infection was considered a possibility, the Infection Control Service 
initiated a series of normal environmental cultures (shower, water supply, etc), which 
showed negative results for Legionella. 

Because the patient gave a history of drinking water from the water-cooler in the 
CHOC ward, this water was cultured for Legionella, and 12×102 cfu/ L of Legionella 
pneumophila serogroup 1 were isolated. 

Direct culture of the filter from the cooler grew L. pneumophila serogroup 1. The 
filter was investigated by flushing it with sterile water. This filtrate grew 6×105 cfu/L 
on a direct flush and 6×104 in a 100 ml flush. Thirteen other coolers filled via 
different filters than the positive water-cooler were investigated with negative results.  

Three months after the positive filter had been removed from use, the filter was cut in 
half and the charcoal granules were cultured for Legionella. L. pneumophila 
serogroup 1 was still isolated in a concentration of 102 cfu/g of granules (Figure 1). 

 

Figure 1. The filter 
 

 

 

Water-coolers are widely distributed within hospitals and other organisations. Some 
are directly plumbed in, but many of the coolers store water in 11–19 L plastic 
containers. These are filled from the cold water supply, the water being passed 
through the cooler’s external filter. The water is then stored at room temperatures 
possibly for several days depending on water usage.  
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The majority of filters in the Christchurch District Health Board (which administers 
Christchurch Hospital) are of 10-micron size, but some are 1 micron. The water-
cooler which was found to be positive was filled via a 1-micron filter. 

Most filters are changed once a year but some are labelled “Max life 3 Years”. The 
filter from the Legionella-positive water-cooler found positive had been changed in 
March 2005 and had an indicated maximum lifespan of 3-years. 

Research of the literature has found no published reports of water-coolers as a source 
of Legionella infection. However, drinking water with Legionella may result in 
aspiration and/or colonisation with Legionella and this may result in subsequent 
Legionella infection.1 

Subsequent typing of the organisms by sequence based typing (SBT) showed that the 
strains of Legionella isolated from the water-cooler and patient, were different. 

Actions 

The positive water-cooler was removed from use immediately the positive result 
became known.  

It has been recommended that all water-coolers serving immune-compromised 
persons should be plumbed-in ("direct connect").  

Further, it has been recommended that the District Health Board change its overall 
policy on the type of water-coolers, filter size, and maintenance requirements. 

Attention has been drawn to the notice of the companies providing water-coolers of 
the potential risks, including to the wider community, so that they are able to 
investigate the matter, remove any potential risks, and advise their clients 
appropriately. 

Issues 

Although this patient had not acquired the Legionella infection from the water-cooler, 
the findings show that some water-coolers should be considered a potential risk as a 
source of legionellosis. 

Storing water at room temperature in containers may allow increase the concentration 
of the Legionella organisms naturally present in water in low numbers. When the 
water containers are filled through a Legionella-contaminated filter, the risk is 
increased. A system must be established to ensure adequate maintenance and 
monitoring if water-coolers are installed 

It is recommended that companies selling water-coolers investigate which filter types 
may be of particular risk of becoming colonised with Legionella. Further investigation 
into the maximum life and the micron size of the filters is also required to ensure 
safety. Water supplies in Christchurch are unchlorinated, and whether this may be a 
contributory factor needs to be determined. 

Consideration should be given to adding a warning notice on all water-coolers, 
indicating that although the water has had some impurities removed it should not be 
regarded as sterile  

Is this a unique matter for the Christchurch Hospital and its water supply alone? Is it 
something that has implications for all those who use filters on untreated water 
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supplies? Or is it of universal concern for all filters and water-coolers? These 
questions are currently unanswered but are matters that require further consideration. 
The findings in the meantime, however, are a timely general reminder of the need for 
proper and adequate maintenance of all water-coolers and their filters.  

 

Mona Schousboe 
Consultant Microbiologist 
Canterbury District Health Board 
Christchurch 

Mel Brieseman 
Medical Officer of Health 
Canterbury District Health Board 
Christchurch 
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Just saying “no” to pharmaceutical sponsorship 

The Upper Central North Island (UCNI) Psychiatry Journal Club is attended by 
Waikato-based psychiatrists; trainees of the regional postgraduate training scheme 
from Hamilton, Tauranga, and Rotorua; and smaller numbers of medical students, 
pharmacists, and nurses. For many years, the weekly meeting has been sponsored on a 
rotating basis by five pharmaceutical companies marketing modern (branded) 
antipsychotic drugs; sponsorship has included a hot buffet breakfast and the usual 
assortment of pens, other small gifts, product information, and journal article reprints. 
Company representatives were almost always in attendance, and in recognition of 
their sponsorship were allowed an initial 5 minutes to present details about their 
products. 

We became aware that existing sponsorship arrangements were unhelpful in terms of 
a core mission of the club: to encourage critical thinking using the best evidence 
available. It was obvious, for example, that the reps’ articles and presentations 
typically described studies initiated and paid for by industry, often co-authored by 
drug company employees.  

The bias present in such studies has been repeatedly documented, and is reviewed 
elsewhere.1,2 The question of sponsorship came up during the Club’s yearly review in 
January 2007; lively discussion included a proposal that company literature intended 
for distribution be submitted in advance to allow delegated individuals time to 
appraise critically and feedback to the group as a means of ‘counter-detailing’. This 
idea was rejected on the basis that it would give companies undue influence over the 
Club’s agenda. Although some individuals were clearly comfortable with existing 
arrangements (and breakfasts), a clear majority voted to simply terminate the 
sponsorship forthwith. 

Apart from promulgating biased ‘educational’ materials and meetings, how does 
promotion work? A range of factors is relevant, including hospitality and gift giving. 
Even small gifts appear to create a sense of reciprocal obligation, though many 
doctors deny this.3 In addition, brand names and company logos on pens, post-its, 
mugs, and calendars provide effective memory cues to prescribers. The science of 
promotion is well advanced, and reps carefully trained—reflecting powerful 
commercial incentives to promote products by developing relationships with doctors. 
The skill of reps depends on their ability to ‘work’ such relationships, inducing 
doctors to prescribe and recommend products, often with little awareness they are so 
affected.4,5 

Pharmaceutical promotion has been found to affect prescribing behaviour, in terms 
both of impaired quality and increased cost.6,7 Psychiatrists are effectively targeted by 
industry promotion and prone to become overly focused on biomedical aspects of 
their patients’ problems, with obvious implications for psychotropic drug use.8,9 
Prescribers from various medical disciplines consistently underestimate their own 
vulnerability to misleading promotion,4 and tend to view their colleagues as rather 
more susceptible.  
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The issue of pharmaceutical promotion has thus provoked concern internationally, 
one consequence of which is the increasingly visible presence of lobbies such as 
www.healthyskepticism.org and www.nofreelunch.org. In the USA, several 
prominent teaching hospitals and medical schools have taken steps to reduce the 
influence of commercial interests on patient care.  

Stanford University, for example, last year banned doctors at its hospitals from 
accepting even trivial gifts from pharmaceutical and medical device industries.10 
Other prominent American teaching hospitals, including Yale and the University of 
Pennsylvania, announced similar moves, in the context of international debate 
regarding what health professionals need to know about drug and device promotion.11  

In a novel and important extension of their policy, Stanford has also prohibited its 
doctors from accepting ‘guest’ authorship, putting their name to an article written by 
an unacknowledged ‘ghost’. Ghostwriters are typically paid by drug company or other 
commercial interests set to profit from such articles, particularly those published in 
high-impact journals and with prominent academic authorship.12  

Returning to New Zealand, it is apparent that Waikato psychiatry’s move away from 
sponsorship is anomalous in the midst of a medical establishment well engaged with 
the pharmaceutical and device industries. Saying “no” and doing without can be a 
painful prospect, especially given our cosy history with sponsors that fund meals, 
conferences, and continuing medical education up and down the country.  

Giving up sponsorship will not prevent but rather reframe our contact with an industry 
keen to restore its reputation for commitment to public health. Equally important, it 
will help repair damaged patient and public confidence in ethical medical practice.13 

We call upon district health boards (DHBs) and medical schools to grapple with 
sponsorship head on, and in so doing assert the primacy of education, research, and 
patient care free from commercial bias. 
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Lessons for the criminal justice process from evidence-based 
medical practice? 

We were interested to read of the recent acquittal of three defendants in a high profile 
rape case, in which it later became known that two of the defendants had prior 
convictions for rape or sexual assault. This has generated debate in New Zealand 
about the advisability of keeping juries in ignorance of the criminal records of 
defendants. We believe there are parallels from medical practice which suggest that 
the current criminal justice process is unjustifiable. 

Consider a doctor who sees two patients with a history of atypical and non-specific 
chest pains. If one has a long history of heart disease and the other has no such 
history, the doctor will (appropriately) be more inclined to attribute the pain as cardiac 
origin in the former than the latter.  

The threshold for ordering further investigations, referral, and so on will be different 
based on the doctor’s assessment of prior probability that the patient has underlying 
heart disease. However, the doctor will not be bound by this prior history, but will 
also take into account the description of the pain—its site and nature; whether it is 
related to exercise; and of course the outcome of subsequent diagnostic tests in 
coming to a conclusion about the cause of the pain and the best medical management 
in each case.  

The use of previous history does not represent prejudice, but a sensible use of all the 
available information in coming to a decision. This process has been quantified 
through the use of pre-test probabilities and likelihood ratios to calculate post-test 
probabilities for interpretation of the results of diagnostic tests in medical decision-
making. And it is not that these medical decisions are substantially different 
qualitatively or in importance from those in legal cases. Both involve assessing 
evidence to assign probabilities to a diagnosis which determines important decisions 
about the patient (e.g. disease present or absent) or defendant (guilty or not guilty) 
which potentially have a major influence on their future quality of life. 

Why then does the legal process completely exclude information on previous history 
from a jury’s process of deliberation? It presumably cannot be on the grounds that 
jury’s cannot be trusted with making difficult and complex decisions based on 
weighing up many strands of evidence—they already are.  

It is difficult to see how the policy is just and balanced when it seems that addressing 
the credibility of witnesses and alleged victims (including those alleging rape) 
through the process of cross-examination in court is an accepted part of the legal 
process. This can include a defence team questioning an alleged rape victim by subtly 
or not so subtly attempting to expose details in their previous history and conduct 
which might undermine the credibility of their testimony. Yet, in the same case, 
information that the defendant has previous convictions for rape and sexual assault 
may be withheld. There is also the contradiction that the judge considers past 
convictions when making sentencing decisions. 
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So why not make information available about previous convictions in a controlled and 
neutral fashion at the end of the process of hearing evidence? The jury can then add 
this piece of information into the deliberation process, if necessary with caveats from 
the judge ringing in their ears about the need to be aware of the various limitations of 
all the strands of evidence presented. The case for disclosure seems particularly 
strong for those with a history of repeated offences of the same type, and where 
research evidence on particular crimes indicates that re-offending is highly probable.  

There are probably many aspects of the criminal justice process that may benefit from 
a more scientific and evidence-based approach. But the particular aspect of 
considering past convictions could be a relatively easy component to fix and should 
be a priority for the Law Commission to review. 
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Addressing the threat of climate change: is New Zealand 
lagging behind?  

A recently released Intergovernmental Panel on Climate Change report highlights the 
likely serious future changes for the global climate.1 The Stern Review describes the 
very large adverse economic impacts that climate change is likely to produce, and 
how a relatively small investment may lower this risk.2  

From a health perspective, the World Health Organization has identified that climate 
change is already causing the annual loss of over 150,000 lives and 5,500,000 
disability-adjusted life-years globally.3 Some of New Zealand’s South Pacific 
neighbours may particularly suffer from the health and environmental impacts of 
climate change.4 Potential adverse health impacts for New Zealand have also been 
described,5 including an increased risk of dengue fever.6  

Given these concerns, it is desirable to examine New Zealand’s role as a good global 
citizen in addressing climate change prevention. We undertook a brief review of this 
country’s progress in using economic instruments for climate protection, given the 
importance of such instruments in various forms of pollution control.  

Searches were conducted of relevant government websites (via 
http://www.climatechange.govt.nz/) for recent policy papers and print media sources 
(http://factiva.com/) for information on New Zealand policies in February 2007. 
Comparisons were made with the 29 other OECD countries. 

Polluter pays pricing for carbon emissions—Prior to the 2005 general election, there 
was a government plan to introduce a system of carbon charges for New Zealand. 
However, this was abandoned and the subsequent New Zealand policy documents 
(put out for consultation in late 2006) only offer a range of options, including future 
emissions trading, greenhouse gas charges or alternative regulatory approaches.  

In stark contrast, Finland has had a carbon tax since 1990.7 Other OECD countries 
that adopted various forms of carbon tax in the 1990s are Denmark, the Netherlands, 
Norway, Poland, and Sweden.7 The European Union (EU) has had an operating 
emissions trading system since January 2005 in which all 25 member states 
participate (19 are OECD countries).8 Also, the United Kingdom has a “Climate 
Change Levy” and Switzerland has a CO2 levy on stationary fuels and an industry-
levied “Climate Cent” programme on transport fuels (with revenue recycled to fund 
mitigation projects).9  

New Zealand is perhaps even behind the United States, which has:  

• Successful experience with an emissions trading system for the air pollutant 
sulphur dioxide;10  

• A multi-state cap-and-trade programme with a market-based trading system 
for carbon dioxide being developed by Northeastern and Mid-Atlantic states 
(http://www.rggi.org/); and even  

• City-level adoption of carbon tax.11  
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Polluter pays pricing for agricultural emissions—The emissions of methane and 
nitrogen oxides are particularly critical for New Zealand given its agricultural base 
(i.e. 49% of its greenhouse gas emissions).12 There has been some initial 
consideration of methane charges and Treasury has advised on economic instruments 
for methane and nitrogen oxide (in order to prevent distortions to the economy from 
just having carbon charges).13 However, New Zealand is only at the stage of 
consulting on economic or regulatory options14 and there is no clear progress in this 
area. In contrast, there are EU countries that have fertiliser taxes (e.g. Netherlands and 
Sweden) or nitrogen oxide taxes (e.g. France, Sweden, and Galicia in Spain).15  

Economic incentives for fuel efficient vehicles—New Zealand does not place any 
special taxes on relatively fuel inefficient new vehicles and relies only on petrol taxes. 
In contrast, the United States (since 1978) has had a “gas guzzler tax” on the sale of 
new model vehicles whose fuel economy failed to meet certain statutory levels.16 
Also, there are 14 OECD countries in Europe with taxes on car ownership.17 Although 
these are usually based on engine size or total vehicle weight, the UK tax specifically 
considers carbon dioxide emissions.  

International arrangements covering economic issues—New Zealand appears to have 
made no progress on specific economic arrangements with Australia on climate 
change issues (e.g. on a carbon trading system; a system for carbon charges on 
regional airline emissions; or for introducing GST on airline tickets within the 
region). Similarly, it has not substantively explored establishing links with the EU 
emissions trading system. By joining such a grouping, New Zealand would be in a 
better position to advocate for carbon taxes on imports from non-Kyoto signatory 
countries (as recently suggested by the French President18). 

Discussion—This review is far from comprehensive, and there are many other 
economic measures that New Zealand is not taking and which are not covered in 
detail here—e.g. tax credits for renewable energy research; and research and 
development to promote carbon sequestration (via facilitating reforestation and 
plantation forests). There are subsidies for home insulation and the installation of 
home solar water heaters in New Zealand, but these programmes are currently funded 
at only very low levels. 

Overall, the available evidence suggests that New Zealand is a relative laggard in 
using economic instruments to respond to the threat of climate change compared to 
other OECD countries. Nevertheless, the release at the end of last year of the 
New Zealand Energy Strategy, at a time of high media attention to climate change, 
gives cause to hope for a change in policies. Furthermore, this is a small and dynamic 
country with a vested interest in fostering its “clean and green” image to tourists and 
to international consumers of its agricultural products. Being a good international 
citizen in promoting global health protection should also be a major reason for 
decisive action. 
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The price of healthy eating: further research urgently 
needed 

The price of healthy eating in New Zealand is highlighted in valuable research by 
Ni Mhurchu and Ogra recently published in this Journal.1 The authors find that 
“simple substitution of commonly purchased supermarket food items can improve the 
nutrient profile of a shopping basket substantially without impacting adversely on the 
overall cost” (page 7).  

This finding is counter to the view expressed by Māori, Pacific, and low-income New 
Zealanders that healthy food is expensive and therefore unaffordable.2 One reason for 
this discrepancy may be that one of the most nutritionally important categories of 
food—fruit and vegetables—is not included in the study.  

This is a critical exclusion (as the author’s note) because cost is cited as one of the 
major reasons why New Zealanders are not eating enough fruit and vegetables.3,4 

Another reason may be that the price of food is not the only cost in the price of 
healthy eating. The costs from “shop to plate” include transport to buy food, provision 
of adequate cooking facilities in homes, and the cost of utensils.  

Ni Mhurchu and Ogra’s findings highlight the urgent need for more research into the 
price of healthy eating and appropriate policy responses—particularly for Māori, 
Pacific, and low-income New Zealanders who bear the greatest burden of nutrition-
related ill-health in this country.  
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Interpreting MCNZ’s recent statement: nothing new 

I have read with interest the recently published statement from the Medical Council to 
the profession, on “providing care to yourself and those close to you.” 

While it is perhaps timely that the sentiments expressed should be reiterated, there is 
really nothing new under the sun. Our medical forebears understood that we should 
seek advice for ourselves and our families for all but trivial complaints, and for this 
reason, generations of doctors have never charged fellow practitioners or their 
dependents. 

When commercialism came through the surgery door some years back, 
professionalism flew out the window and as a consequence this courtesy now tends to 
be honoured as much in the breach as the observance. 

Barney Feltham 
Retired Radiologist 
Waikanae 
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Effects of selenium supplementation on New Zealanders’ 
health 

Six years ago, having read Rayman’s article The Importance of Selenium to Human 
Health1 and Clark and colleagues’ Nutritional Prevention of Cancer Trial,2 I decided 
to take selenium (Se) to reduce my chances of getting cancer. 

I took 200 mcg/day of Se as sodium selenate, available from pharmacies, costing less 
than $20 per year. At the same time, blood plasma Se tests, both at Medilab Tauranga 
and the Dept of Nutrition, Otago Medical School were commenced on an intermittent 
basis.  

The objective—to have a Se blood plasma level of about 2 µmol/litre—was reached 
after about a year. At the commencement of the Se intervention, there was no 
expectation of any happenings other than a raised Se plasma level of 2 µmol/litre in 
place of the initial level of 1 µmol/litre (New Zealand’s average human level). 

After about 9 months, to my surprise, symptoms of an existing condition, benign 
prostatic hyperplasia (BPH), established by a urologist in Tauranga, had quietly 
disappeared. The urinary flow improved and finishing was definite. This was a 
pleasant surprise and one shared by an orchardist, who had similarly commenced 
taking Se (at the same time and dose rate as me). 

These results were discussed with 12 other men, aged from 40 to 70 years, who had 
various BPH symptoms. After commencement of Se supplementation, almost 
universal improvement occurred within a year. 

As a practising farmer for 40 years, and knowing the essentiality of trace elements in 
animals and humans, these results told that there was a lack of the trace element Se in 
all these men. I decided to carry out a wider study. 

Information from Rayman1 and Clark2—together with the results already found—was 
given to people who were invited (if interested in commencing Se supplementation) to 
fill in a form which would enable monitoring of any effects. This information and 
form were set out in some magazines, one pharmacy provided the same, and some 
enrolments were by word of mouth until just over 150 people were involved.  

The Selenium Progress Form contained a consent request as follows: 

 

I plan to take selenium drops so that my daily dose will be ___ mcgs. 

I am happy to be contacted to have any changes recorded, and will be pleased if results can be used to 
help others. 

I take full responsibility for any results that may occur. 

Signed_______ Date_______ 
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Further, a list of 12 possible interests that could be ticked was as follows: 

 

Cancer reduction   Muscle / joint aches  

Asthma alleviation  General wellbeing  

Prostate problems   Weak fingernails  

Moodiness  Coition  

Miscarriages  Infertility  

Eczema  Psoriasis  

 

Just over 150 forms were received, and the people monitored for at least a year 
between the ends of 2003 and 2006. They were advised they could purchase selenium, 
from pharmacies which sold selenium drops, costing less than $20 for a year’s supply. 
The dosage was printed on the bottle, 1 drop per day equivalent to 150 mcg Se per 
day. 

After a year, when questioned by phone, or in person, they answered whether their 
problem had either significantly or completely improved, or not changed significantly. 
The results are expressed as a ratio; the number with significant or complete 
improvement over the number nominating the subject as of interest or concern. 

 

Problem Result Problem Result 
Asthma alleviation  8 / 27 Muscle /Joint aches 10 / 89 

Prostate problems 23 / 56 Weak fingernails 10 / 14 

Eczema 13 / 25 Coition (all males)  9 / 9 

Psoriasis  4 / 18   

 

While not all the above listed problems disappeared completely, the Se intervention 
was really appreciated by those who were helped. Thus it has been established that the 
health of a significant number of New Zealanders is being adversely affected by our 
low Se levels. 

Most animals in New Zealand have natural levels of Se lower than optimum for ideal 
good health. For this reason they are often supplemented by adding Se to fertilizers, 
drenches, and injections. It is not surprising that humans with their acknowledged low 
levels,3 should have deleterious results apparent too. 

Two other countries have dealt with this problem. In Finland, which had soil levels 
comparable to New Zealand, all compounded fertilizer since 1985 (by law) has had to 
have a certain quantity of Se added. They did this to ensure all food produced, 
whether for local consumption or export, was of good quality.4,5 In parts of China 
(where levels are even lower than New Zealand’s), when Se was added to salt (as we 
add iodine here), a large reduction of cancer incidence occurred.6 

In conclusion, it has been established that the low Se levels in this random group of 
New Zealanders are a significant factor in various illnesses. Many positive results 
have been obtained by raising their normal level (about 1 µmol/litre),by the 
consumption of an additional 150 mcg/day. 
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The topics listed are only a few of the diseases shown to be affected by low Se levels. 
Cancer, depression, viruses, reproduction, miscarriages, cardiovascular disease, etc. 
are referred to in Dr Rayman’s article.1 

 

David Walpole 
Tauranga 
(twinmore@paradise.net.nz) 

 

(David Walpole is an industrial chemist / farmer / researcher who has been operating his own farm for 
43 years.) 
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Gerald Jack Ogg 

9 April 1926 – 4 December 2006 

Gerald Ogg died after a long period of ill-health. His parents were of Scottish origin, 
had both served in France during the First World War, and had come to New Zealand 
in the early 1920s in face of a dearth of employment for a builder in Scotland.  

 

Gerald was born in Havelock 
North, the younger of two boys.  

His first day at the local primary 
school was the very day of the 
Napier Earthquake and he decided 
that if that was what school was 
like he would not go back. That 
reluctance was seemingly 
overcome and his education 
continued through secondary 
school at Hastings Boys High 
School where he was Head Boy in 
1944. 

The next year he went to Otago University, completed a BSc in Physiology under 
Prof John Eccles in 1948, and went on to do Medicine graduating MBChB in 1954. 
During university vacations he obtained work at the local freezing works where he 
was called “Doc” by his colleagues. He wryly commented to a friend at the time that 
they now called him “Doc” but when he did graduate in Medicine they would 
doubtless name him “Butch(er)”. 

A junior house surgeon year at Napier in 1955 was followed by a senior year at 
Waipukarau and before entering general practice he arranged a 2-week period as an 
observer at National Women’s Hospital with emphasis on difficult and unusual 
deliveries. This was fortunate since his first three deliveries at Taitapu, Canterbury, 
were of this nature.  

He soon moved on to Auckland to practice in Te Atatu for a year. It was here that he 
found himself unable to help many of his patients adequately because of their need for 
psychological assistance—so he decided to train in psychiatry.  

There was no postgraduate qualification in psychiatry available in New Zealand at the 
time so he planned to go to Sydney and spent some 16 months as Resident Medical 
Officer at Ashburn Hall for psychiatric experience as a prerequisite for the Sydney 
DPM. In Sydney he worked in the psychiatric department of the Concord Repatriation 
Hospital, obtained his DPM in 1961, and was posted to the North Ryde Psychiatric 
Centre where he became its Medical Superintendent in 1962. 

In 1963 Gerald decided to return to New Zealand and join some old friends from 
medical school days in the private group psychiatric practice in Auckland which later 
became known as Bexley Clinic. All four members of the group had known each 
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other and graduated in medicine in Otago in the early 1950s and all had done their 
specialist psychiatric training in different parts of the world—Edinburgh, Canada, 
London, and now Sydney. Thus began a very happy and mutually supportive 
association which continued with at least one member of the original group until his 
retirement in 1999. 

Gerald was well-liked and respected by patients and his colleagues alike. 

He was a raconteur, as all who knew him will recall, and he was always a very 
practical man as exemplified by his bisecting a piece of furniture with a chain-saw 
when it could not be manoeuvred out a doorway. He had an incisive mind and would 
cut through peripheral issues to the core of a problem—a very useful attribute in the 
clinical practice of psychiatry. 

He had a coronary bypass graft in 1993 and much of his subsequent ill-health derived 
from complications of this. He did continue working for several years but he had lost 
some of his “edge”. Gerald had been an avid reader throughout his life, encouraged 
from an early age by his mother, so this was of considerable consolation to him in 
recent years when his physical activity was so severely restricted. 

He is survived by his wife, Alison, and his four sons, one of whom followed him into 
Medicine. Our condolences are extended to the family. 

Richard Burrell (Psychiatrist, Auckland) wrote this obituary. 
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Margaret Neave 

Paediatrician (24 September 1920 – 7 January 2007) 

Dr Margaret Neave saved thousands of the world’s disadvantaged infants in her long, 
energetic, and unsung career. Children were her life, though none of them were 
strictly her own. 

 

In one poor country after another—Tokelau, 
Samoa, Vietnam, New Guinea, Vanuatu, and in 
refugee camps in Hong Kong—she expended her 
formidable energy and skill to heal and comfort. 
Some of her overseas work was done for the Save 
the Children Fund.  

She was also a VSA volunteer, the first New 
Zealand doctor the organisation sent overseas, and 
she went to Qui Nhon in 1969 with a New Zealand 
medical team.  

She sidestepped formal honours from her own country and Vietnam, where she 
considered she spent her most productive working years. She was, though, revered by 
those who worked with her as a no-nonsense dispenser of practical Christianity. With 
her familiar stance of crossed arms, one arm of her glasses thoughtfully between her 
teeth, she wasn’t someone to be argued with. 

She’d seen everything an impoverished life could throw at a child. Asked once why 
she had devoted her life to working in poor and troubled countries rather than building 
up a rich practice in New Zealand, she replied enigmatically: “It has been so very 
interesting seeing what the human race can do.” 

Dr Neave was born in Wellington, one of two girls. Her mother had trained as a nurse 
and her father, who died of typhoid fever when she was two, was a barrister. She grew 
up in a loving extended family and maintained contact with them all her life. At 
Marsden School, where she was dux in 1937, she first wanted to be a nurse and then a 
doctor, and the school had to make special arrangements for her to take the science 
subjects necessary. She graduated from Otago University in 1943, then worked at 
Wellington and Hutt hospitals before studying advanced paediatrics in Britain. 

In her 11 years with the then Health Department, which she joined in the mid-1950s, 
she participated in Polynesian health surveys that made her familiar with problems of 
Māori communities and took her to the Tokelau Islands in 1963 as part of a medical 
team led by Dr Randall Elliott. In 1965 she volunteered to work in village clinics in 
what was then Western Samoa, where she extended the fledgling paediatric service at 
Apia Hospital to a full maternal and child health programme. 

Then came Vietnam. She worked with New Zealand’s surgical team at the provincial 
hospital in Qui Nhon, overseeing the establishment of a baby clinic and developing 
another north of the city. She spent several days a week away from the hospital at 
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Binh Dinh, a medically backward province which, when the New Zealand team had 
first arrived, had only six doctors for a population of about one million. 

Her work in Samoa meant she was not surprised by what she found in Vietnamese 
children—gastroenteritis, pneumonia, skin diseases, and malnutrition. In 1972 she 
transferred from the provincial hospital to a children’s home run by the British Save 
the Children Fund in Qui Nhon so she could focus more intensely on paediatrics. She 
returned to the surgical team in 1973 and stayed with it, continuing to brave, against 
all advice, the dangers of the communist-occupied An Lao valley north of Qui Nhon 
to help sick children. 

She was evacuated with the rest of the team in March 1975 in the face of the North 
Vietnamese occupation of the city. Her efforts had led prime minister Norman Kirk to 
propose, in 1973, the building of a children’s ward at the hospital in her honour. In 
1990 she returned to the hospital with a New Zealand team carrying medical supplies. 
The brass plaque naming the hospital, hidden by a staff member as the North 
Vietnamese arrived, was brought out of hiding. Her support for the Vietnamese 
continued all her life. 

After her hasty exit from Vietnam in 1975, she worked in a hospital in the Western 
Highlands of Papua New Guinea, where she estimated one in 10 babies died in their 
first year. A New Zealand colleague there remembers her tirelessness. She would 
work as long into the night as it would take to settle the dozens of sick babies in the 
large paediatric ward in her charge and then help in the ward next door. She was 
obliged to work on a shoestring budget and was pragmatic and innovative, making 
sure there were always large cans of a water, salt, and sugar mixture for the many 
children with diarrhoea and vomiting. She invented a rudimentary incubator for 
babies born prematurely, a set-up with a wooden crib overhung with a light bulb in a 
tin can from which reflected heat. 

In Papua New Guinea, as in other primitive societies where she worked, she had to 
allow for traditional healers. Highland mothers often believed that once their child 
was ill, it was likely to die and wanted a traditional healer to attend to it. Dr Neave 
would advise the mother to leave the child in the hospital where she could treat it and 
bring the faith healer to the child. “I would never see the faith healer,” she said in an 
interview. 

She then worked in Laos followed by 6 years in Hong Kong camps for South 
Vietnamese refugees which had, she found, more resources than had been available in 
Vanuatu or Vietnam. In 1985 she returned to New Zealand and worked at the Te Aro 
Free Clinic in Wellington.  

In 1988, when she was in her 60s, she went to malaria-ridden Pentecost Island in 
Vanuatu as a VSA volunteer. As usual, her aim was not to set up a little Western-style 
health service. In Vanuatu she found traditional midwives reasonably competent, 
though some still cut umbilical cords with sharpened bamboo, likely to lead to 
tetanus. 

When she finally gave up the work that had been her life, she lived alone in her 
Thorndon apartment, latterly with help from close friends and family.  

This obituary was written by Diana Dekker and appeared under the heading Doctor who saved poor 
children in the Dominion Post (Wellington) on 20 January. We are grateful to the Dominion Post for 
permission to reproduce it here (slightly shortened). 
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George Vladimir Zwonnikoff 

17 January 1919 – 17 January 2007 

George was born in Moscow. In 1920 his parents fled Russia and settled in 
Czechoslovakia where his father was appointed as a senior judge. He attended the 
State Grammar School (Realgymnasium) in Ushorod, where he obtained the leaving 
certificate in May 1938.  

 

His tertiary education—delayed by service in 
the Second World War and difficulties with the 
politics of the time (including his university 
being closed down)—was obtained in Prague.  

In 1944 when he was about to complete his 
final examinations, he was taken prisoner by the 
Gestapo on the charge of being a member of a 
Czech underground movement.  

He was kept prisoner firstly in Prague, then in 
the “Little Fortress” and later in the 
concentration camp Flossenburg in Bavaria. He 
was released in April 1945 by American Units. 

He was able to return to Prague but his health had suffered, he had to find his family, 
and with the communists seizing power in Czechoslovakia in 1948 he managed to get 
to Vienna. He became actively involved in the welfare relief work for refugees. His 
studies suffered but he did get acceptance into the Vienna University. The 
International Refugee Organization (IRO) urged him, however, to emigrate—and so 
he arrived in New Zealand in 1951 with his wife and son, on the refugee ship Goya. 

After settling and working for at least 2 years and learning the English language (he 
was fluent in 8 eastern European languages) he studied at the Otago Medical School 
where he graduated MBChB in 1958. 

He served his housemanship at Oamaru Hospital before going into private practice in 
Dunedin. (His house burned down while there!) A motor vehicle accident in 1961 left 
him with hip problems thereafter—he underwent three total hip replacements over the 
years! 

In 1969 he moved to Rhodesia (Zimbabwe) where his son was studying medicine. He 
worked at the Andrew Fleming Hospital in Salisbury (Harare) for 1 year and then 
Lomagundi Smelting and Mining (in Sinoia), and from 1972 bought his own practice 
in Victoria Falls where he lived for 5 years. He then moved to Salisbury for economic 
reasons along with better opportunities for the children’s education. 

He worked tirelessly 24/7 on call over most of this time. He assisted in the planning 
and building of a maternity unit at the Sinoia Mine and was very active in the health 
education of the Africans at the mine. He joined Rotary in Sinoia, loved the African 
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surrounds, listened to classical music, and enjoyed a busy family life. He became a 
Member of the College of Primary Care Physicians of Zimbabwe. 

George was still practising from his home in Harare when he finally returned to New 
Zealand in 2000. By this time, however, his health was failing. 

He is survived by his wife to a second marriage, 6 children, and 9 grandchildren. 

George’s wife, Gloria Zwonnikoff, wrote this obituary and supplied the photograph. 

 


