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This Issue in the Journal 
Utilisation of intravenous immunoglobulin in New Zealand: a clinical audit 
D Hutchinson, R Charlewood, P Flanagan, T Mitchell 

Intravenous immunoglobulin (IVIG) is used to treat antibody deficiency and a range 
of immune-mediated neurological, haematological, and other conditions. The 
increasing annual expenditure on IVIG, and the potential for shortages, prompted this 
audit of its utilisation in New Zealand (NZ). A limited set of disorders accounts for 
most of the IVIG used in NZ. The rates at which IVIG was prescribed, and 
compliance with two sets of guidelines, varied significantly across the different 
District Health Boards. We concluded that there is scope to reduce the inappropriate 
use of IVIG. Development of further guidelines may promote more appropriate 
prescribing. 

 

Preventable kidney failure: the cost of diabetes neglect? 
Z Endre, D Beaven, A Buttimore 

This study examines the cost of diabetic kidney disease in New Zealand. The average 
annual cost of replacement therapy with dialysis or transplantation is calculated and 
combined with national data for pharmaceutical costs to derive a conservative 
estimate of the total cost of end-stage chronic kidney disease (CKD5)—approximately 
NZ$90 million per annum. With a 40% incidence of CKD5, this yields a minimum 
cost of NZ$36 million per annum attributable to diabetic kidney disease. National 
coordination of primary and early secondary intervention strategies is urgently 
required to address this costly epidemic. 

 

Reporting of estimated glomerular filtration rate (eGFR) in New Zealand—what 
are the clinical laboratories doing? 
M Saleem, C Florkowski; for The Australasian Creatinine Consensus Working Group 

For the assessment of kidney function, recent guidelines recommend automatic 
reporting of estimated glomerular filtration rate (eGFR) using the abbreviated 
“MDRD” equation with every request for plasma creatinine in adults. The uptake of 
these recommendations in New Zealand (evaluated by questionnaire at 6 months after 
the time they were made) indicated that over 69% of New Zealand clinical 
laboratories report eGFR results, with most requests for creatinine in adults, though 
with variations reflecting local preferences.  This is a high level of uptake by 
international standards.  Areas of importance for refinement of eGFR reporting in 
future guidelines have also been identified. 

 

URL: http://www.nzma.org.nz/journal/119-1246/2348/ © NZMA 
 



 

Making it pay and helping us stay: the viability of a rural general practice in 
New Zealand 
JC Murdoch 

This study presents a snapshot of a rapidly disappearing phenomenon in New 
Zealand, a rural procedural private practice (in Winton, Southland). The invoices from 
the practice over a year present a picture of comprehensive care for a community 
delivered at reasonable cost with reasonable rewards for the business partners and 
their employees. The funding of obstetric and emergency care at a level well below 
the minimum wage would have made Governments angry had the doctors been 
“sweat-shop workers” but they provide an answer to why rural practice has lost its 
attraction. Take away the procedures and the out-of hours care and the doctors can 
drive in Monday to Friday, until they find a place in town.  
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Bisphosphonates, osteonecrosis of the jaw, and 
pharmacovigilance 
Matthew Doogue 

Osteonecrosis of the jaw (ONJ) due to bisphosphonate-use is a recently described 
drug effect about which much is to be learnt. What is known is succinctly summarised 
by Bolland et al1 in this issue of the Journal. The most important risk factors appear 
to be bisphosphonate dose rate and duration of use.  

There are many unanswered questions.  What are the important patient risk factors? 
Does 80 mg of zolendronate confer the same risk over 10 years as 2? Are local risk 
factors, such as oral tauri, more important than systemic risk factors, such as steroid 
use? ONJ may not have been reported in osteoporosis studies out to 5 years, but what 
is the lifetime risk of alendronate treatment for a 55-year-old woman with 
osteoporosis? The answers to these and other questions are unlikely to come from 
randomised trials. The answers are more likely to come from case-control and cohort 
studies. 

Reactions by clinicians to the uncertainty about ONJ have ranged from denial to 
hysteria, with anecdotes of patients on oral bisphosphonates being refused dental care. 
The American Dental Association guideline for oral bisphosphonates states “A 
comprehensive oral evaluation is recommended for all patients about to begin 
therapy with oral bisphosphonates”.2 However, as Bolland et al point out, there is no 
data to show dental screening is effective. Even if routine dental screening was both 
100% effective at identifying at risk patients and 100% effective at preventing ONJ, it 
is unlikely to be cost-effective for patients treated for osteoporosis with standard 
doses of bisphosphonates.  

For the much smaller number of patients treated with high-dose intravenous 
bisphosphonates, the precautionary dental care recommended by several recent 
guidelines seems reasonable.3 Indeed, extra caution is required with high doses of any 
drug. However caution is also required with screening investigations, and dental 
screening should be demonstrated to be effective for a high-risk population before 
being considered more widely. 

For prescribers of oral bisphosphonates, what are the issues? All drugs have safety 
limitations—and the longer drugs are in use, the better we understand these. We now 
understand bisphosphonates a little better. As well as understanding the drugs we 
prescribe, it is equally important to understand the patients we treat.  

What are the potential benefits and risks for the patient receiving the prescription? 
The factor having the greatest effect on benefit/risk from oral bisphosphonate 
prescribing is non-compliance. Indeed, studies estimate that 30–80% of patients do 
not take their oral bisphosphonates as prescribed. Studies also show clinicians can 
improve patient compliance. Dental screening might help a few patients avoid ONJ, 
but improving medication compliance will help many patients avoid fractures. 

URL: http://www.nzma.org.nz/journal/119-1246/2334/ © NZMA 
 



 

The case report by Battley et al4 in this issue of the Journal provides an illustrative 
case and it discusses some of the patient issues. Over 4 years prior to developing ONJ, 
their patient received 120 mg of zolendronate and a few doses of pamidronate. While 
causality cannot be proven in this case, it is “probable”5 that, like others, the patient 
has been unintentionally harmed by a drug administered with good intent.  

Unintended harm from pharmaceuticals has been the driver of drug regulation. 
Notably, in 1937, 107 people (mostly children) died, poisoned by the ingestion of 
diethylene glycol used as a solvent in sulphanilamide antibiotic syrup. And in 1961, 
William McBride, an astute Australian obstetrician, alerted us to harm from 
thalidomide.6  

These events led to the Food, Drug and Cosmetics Act in 1938 and the Kefauver-
Harris Drug Amendments in 1962, which are the legislative foundations of the United 
States’ Food and Drug Administration (FDA), whose practice defines worldwide drug 
regulatory process.  

A more recent scandal has been the association of COX-2 inhibitors and 
cardiovascular disease. The scientific and regulatory consequences of the COX-2 
scandal are starting to become apparent, for example the evolving requirements for 
the pre-registration of trials.7 

While not having the overtones of misuse of data associated with the story of the 
COX-2 inhibitors, the story of bisphosphonates and ONJ illustrates the value of 
pharmacovigilance. Why did trials of the bisphosphonates provide no data on this 
risk? There appear to be two main reasons.  

Firstly, trials are designed to study clinical benefit and powered on the basis of 
calculated benefit. Trials are seldom designed or powered to study adverse effects, 
and power is reduced further by the exclusion of “high risk” patients from studies.  

Secondly, trials are usually relatively short term, and chronic effects may take years to 
become apparent. Thus, detection of chronic adverse effects by conventional trials is 
unusual and this is the basis of the story of COX-2 inhibitors and cardiovascular 
disease. If there had not been a study of rofecoxib for the primary prevention of 
colorectal cancer, we might still be waiting for that story to be told. 

If clinical trials are not the answer then how do we detect harm? The answer is 
illustrated by the astute observations of William McBride. To detect harm requires 
careful observation and systematic reporting. However a single clinician cannot 
separate signal from noise, except in dramatic cases such as thalidomide.  

To detect harm requires systematic reporting by many clinicians, this is 
pharmacovigilance. New Zealand (NZ) is a world leader in pharmacovigilance with 
high rates of reporting and good quality reports of adverse drug reactions. The great 
strength of the NZ system is the close relationship between the reporting clinicians 
and the NZ Pharmacovigilance Centre in Dunedin. 

The NZ Pharmacovigilance Centre is again under threat. The Australia New Zealand 
Therapeutic Products Authority (ANZTPA) will replace Australia's Therapeutic 
Goods Administration (TGA) and the New Zealand Ministry of Health's Medicines 
and Medical Devices Authority (Medsafe). Trans-Tasman arrangements may 
rationalise pharmacovigilance under this authority.  
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If you want to have your say, the “second phase of consultation” closes 6 December 
2006 (http://www.anztpa.org/consult/consdocs2.htm), and there will be a third and 
final phase of consultation in 2007. 

The unfolding story of bisphosphonates and ONJ illustrates two truisms. Firstly, 
anything that can do good can also do harm. Secondly, dose is an important 
determinant of effect. There is third important lesson; clinical trials do not obviate the 
need for careful systematic clinical observation.  

Voluntary reporting of observations by clinicians is the basis of pharmacovigilance 
and, because voluntary reporting is valued, New Zealand has a very effective 
pharmacovigilance system. 
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Treatment with intravenous immunoglobulin is not a 
panacea but should be limited to those who can benefit 
Peter Ganly, Ruth Spearing 

Immunoglobulin replacement with pooled human intravenous immunoglobulin 
(IVIG) is effective in reducing infections in those with primary or secondary antibody 
deficiency. In New Zealand (NZ), consensus guidelines already exist for use of IVIG 
in the former of these conditions.1  

In the treatment of an individual with primary antibody deficiency who developed 
idiopathic thrombocytopenic purpura (ITP), it was serendipitously found that ITP 
remitted and this provided the basis for use of IVIG in the immunomodulation of 
autoimmune diseases.2 Numerous high-quality randomised trials of autoimmune 
diseases treated with IVIG have been performed, and some patients convincingly 
respond. This response may be significantly better for IVIG than for alternative 
simpler treatments (or as effective as more complex treatments) and thus have clinical 
relevance—as is the case in Guillain-Barré syndrome.3  

Alternatively, as in ITP,4 there may be a statistically significant more rapid 
improvement—but this, when looked at in terms of actual clinical significance, is not 
different to a much cheaper and simpler treatment (such as corticosteroids). In some 
disorders, for example, inclusion body myositis,5 absolutely no benefit from IVIG has 
been demonstrated. 

When transfusion medicine began, the requirement for red cells provided the reason 
for the collection of blood. By the 1980s, this aim was replaced by the need for factor 
VIII, and red cells were almost a byproduct. With the advent of recombinant as 
opposed to blood derived FVIII and the expansion of the indications for IVIG, the 
requirement for plasma for IVIG has become the major “driving force” behind the 
amount of blood that is collected. This in turn is reflected in the cost of IVIG.  

The true costs of many things that we prescribe in medicine are not well known to all 
of us. This may not be important where the costs are relatively low, but costs of 
expensive treatments will certainly impact on what other resources remain. A standard 
dose of IVIG for treatment of ITP costs approximately $10,000—for comparison this 
is more than a quarter of a medical secretary’s annual salary.  

Clearly those with an in-depth knowledge of an area should produce guidance for how 
a treatment can be most effectively used. Such guidance should reduce inappropriate 
use and so lessen the prospect of more arbitrary control being imposed by those 
external to the profession. 

Various bodies including the Australian Health Ministers’ Advisory Council 
(AHMAC) have prepared guidelines to enable selection of appropriate patients for 
treatment with IVIG.6 Auckland District Hospital Board (ADHB) has produced 
slightly more restrictive guidelines in draft form although these are not yet published. 

URL: http://www.nzma.org.nz/journal/119-1246/2335/ © NZMA 
 



 

In this issue of the Journal, Hutchinson et al have audited use of IVIG within NZ 
against both these sets of guidelines (Intravenous immunoglobulin utilisation in 
New Zealand: a clinical audit; http://www.nzma.org.nz/journal/119-1246/2340). They 
have not questioned the validity of the guidelines themselves but point out that the 
range of approved indications is increasing as is the amount of IVIG used throughout 
the world.  

In a prior retrospective audit they found that IVIG-use varied 10-fold between 
different DHBs. Proceeding to a prospective audit, and tracking use in 466 episodes in 
457 patients over 6 months, they have found that most treatment (71.5%–80%) fell 
within an indication where treatment was recommended by ADHB or AHMAC 
guidelines respectively.  

Other treatments could not be assigned to an appropriate indication because sufficient 
detail was lacking—perhaps we could assume that some of these at least would have 
been appropriate if further documentation had been obtained. Finally, 7.7%–10.9% of 
indications for treatment were not listed at all in AHMAC or ADHB guidelines 
respectively—presumably patients so treated could only be at risk of adverse effects 
from treatment.  

All specialties seemed equally good (or bad) at treating patients appropriately. 
However, among DHBs, Auckland complied well with their own guidelines as well as 
those of AHMAC. Fortunately the most compliant user was also the largest user 
overall. Elsewhere across the country compliance fell as low as 55%–70%. Given that 
the DHB with the best compliance rate used three or more times IVIG per head than 
some other DHBs, a further concern is what is happening to all the patients in these 
DHBs who should be receiving IVIG but aren’t—presumably because it is being used 
inappropriately by others? 

The shortage of IVIG is becoming a reality for both Australia and New Zealand as 
each country has maintained a policy of only processing their country-specific 
plasma. This has come about not from any long-standing desire to keep their unique 
character intact but because of concern about importing HIV from blood products in 
the 1980s from countries with less stringent screening or who used paid donors.  

Both countries are now appreciating that this may no longer be possible if the amount 
of IVIG needed continues to increase. A Ministry of Health consultation document 
requesting feedback on this subject closes this week. Unfortunately overseas IVIG 
will be even more expensive. 

IVIG is a treatment whose mode of action is complex and poorly understood, known 
to be highly effective in certain situations, and may become seductively attractive in 
disorders where patients are deteriorating and all sorts of other treatments have been 
tried.  

Well-designed studies more clearly establish appropriate indications but anecdotal 
memories of presumed success linger and are hard to banish. Those hospitals which 
wish to use the limited supplies of IVIG for those patients who can benefit will be 
eager to review such guidelines as those of ADHB (when available) and implement 
them locally.  
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Utilisation of intravenous immunoglobulin in New Zealand: 
a clinical audit  
David Hutchinson, Richard Charlewood, Peter Flanagan, Terry Mitchell 

Abstract  
Aim To identify what diagnoses account for the utilisation of intravenous 
immunoglobulin (IVIG) in New Zealand (NZ), to establish regional differences in 
prescribing patterns, and to audit the appropriateness of its use in a subset of patients. 

Methods We accessed NZ Blood Service and NZ Health Information Service data to 
retrospectively determine the quantities of IVIG issued by each District Health Board 
(DHB) during 2004 and the diagnoses associated with each treatment episode. DHB-
of-domicile data was used to explore the influence of cross boundary flow of patients. 
In a further prospective audit performed over 6 months we collected data on all 
utilisation of IVIG in eight DHB. The indications for IVIG were checked for 
compliance with the Australian Health Minister’s Advisory Council (AHMAC) and 
Auckland District Health Board (ADHB) guidelines. 

Results  
Retrospective audit—The rates at which IVIG was prescribed varied 11-fold across 
the different DHB, from 100.5g/1000 population in Capital & Coast DHB to 
8.8g/1000 in Nelson-Marlborough DHB. With cross-boundary flow analysis, the rates 
at which the residents of different DHB received IVIG (from any DHB) varied 10-
fold. The Auckland DHB (and to a lesser extent some other DHB) provided 
substantial amounts of IVIG to treat patients resident in other DHB. Eccentric patterns 
of utilisation (e.g. obstetric) were found in some regions.  

Prospective audit—We captured 466 treatment episodes. Primary antibody deficiency 
was by far the most frequent diagnosis. Five diagnoses accounted for 69% of the total 
IVIG utilisation. 80.6% of the diagnoses were in AHMAC category 1 (convincing 
evidence of benefit) and 71.5% were approved diagnoses in the ADHB guidelines. 
Compliance with the two sets of guidelines varied significantly across the different 
DHB. 

Conclusion A limited set of disorders accounts for most of the IVIG prescribed in 
NZ. The wide variation in the patterns of utilisation in different regions is probably 
due to a range of factors and could usefully be studied further. There is almost 
certainly under- and over-utilisation in some regions for certain diagnostic categories. 
Up-to-date, evidence-based guidelines and a rigorous authorisation process have the 
potential to promote appropriate utilisation. 

Intravenous immunoglobulin (IVIG) is a therapeutic solution prepared from large 
pools of human plasma. The uses of IVIG in medicine can conveniently be divided 
into replacement and immunomodulatory. It was first used as replacement therapy 
more than 20 years ago to prevent infections in patients with severe antibody 
deficiency. The modern management of antibody deficiency involves giving IVIG to 

URL: http://www.nzma.org.nz/journal/119-1246/2340/ © NZMA 
 



 

patients each 3–4 weeks to maintain trough IgG level in the low-normal range. In 
1981, the first immunomodulatory indication for IVIG was found: idiopathic 
thrombocytopaenic purpura (ITP) of childhood.1 Subsequently, a range of immune-
mediated neurological, haematological, and other conditions has been shown to 
respond to IVIG in randomised controlled trials. The mechanisms of action of IVIG as 
an immune modulator have been reviewed.2 

All IVIG used in New Zealand (NZ) is produced by CSL Ltd from the plasma of 
blood donors resident in NZ. The final product is distributed nationally by the NZ 
Blood Service (NZBS). Its release for an individual patient requires authorisation by a 
Transfusion Medicine medical officer or a local haematologist. No entirely adequate 
set of guidelines exists to guide the NZBS when approving the release of IVIG. In 
recent years it has relied on those developed in 2000 by the Australian Health 
Minister’s Advisory Council (AHMAC).3 

International demand for IVIG has risen spectacularly in the last decade. In NZ, 
utilisation has risen by 91% over this period, from 104,682 grams (g) in 1995/96 to a 
projected 200,343 g in 2005/06. The rise can be attributed mainly to improved 
recognition and management of patients with antibody deficiency, and to the steady 
rise in the number of other immune-mediated conditions which appear to respond to 
IVIG. The current cost in Auckland of a standard 2 g/kg infusion for a 72 kg adult is 
$9600. The Auckland District Health Board (ADHB) spent $2.3 million on IVIG in 
2005. 

The increasing annual expenditure on IVIG, and the potential for shortages, prompted 
us to study its utilisation in NZ. In the first part of the study we used data held by the 
NZBS to retrospectively examine the use of IVIG within each District Health Board 
(DHB). We explored the effects of cross-boundary flow on the use of IVIG in each 
DHB by establishing the DHB-of-domicile of each patient. Where possible we 
assigned a diagnosis to each treatment episode. When it became clear that an accurate 
diagnosis could not always be established, we initiated the second part of the study, a 
prospective audit of IVIG utilisation.  

Our aims were to identify the diagnoses which account for most of the IVIG 
utilisation, to explore regional differences in the patterns of utilisation, and to audit 
the appropriateness of its use in a subset of patients using two sets of guidelines. 

Methods 
Retrospective audit—Data on the use of IVIG by each DHB for the year 2004 was derived from data 
held by NZBS. This included the quantities of IVIG issued, the number of patients treated, and the 
average dose of IVIG given per patient. To extract the diagnosis for each treatment episode, 
information from the Progesa software program was supplied to the NZ Health Information Service 
(NZHIS) who attempted to derive a diagnostic code. No diagnoses could be established for the 
Counties-Manukau DHB, which was not using Progesa at the time of our study. To facilitate analysis, 
diagnoses were then grouped into the following categories: Immunology, Neurology, Haematology, 
and Other.  
To explore the extent that cross-boundary flow explained the differing rates of IVIG utilisation in 
different regions, the DHB-of-domicile of patients receiving IVIG in each DHB was supplied by 
NZHIS. 
Prospective audit—This was conducted prospectively from 13 September 2004 to 13 March 2005. 
Participating DHBs were chosen based on whether their blood bank was managed by NZBS, and on 
high use of IVIG per capita. Data on each treatment episode was collected in each centre by transfusion 
nurse specialists and a medical officer, and included National Hospital Identification (NHI) number, 
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demographic data, total dose of IVIG, diagnosis, the severity of the disease, and blood tests where 
applicable.  
On completion of the audit, Progesa was searched for the total dose of IVIG received during the 6 
months of the audit. The appropriateness of each treatment episode was then assessed by comparing the 
clinical diagnosis with (i) the AMHAC guidelines,3 and (ii) guidelines developed by the ADHB.4  
The AMHAC guidelines were developed by a working party in 2000. Diagnoses are listed as Category 
1 (indications for which there is convincing evidence of benefit), Category 2 (indications for which 
there is inconclusive evidence of benefit), and Category 3 (conditions for which there is convincing 
evidence that IVIG has no benefit). The ADHB guidelines were developed in-house in 2002 by a group 
of 11 clinicians and do not yet have widespread use. The diagnoses in the ADHB guidelines are 
‘accepted indications for the use of IVIG according to the recommendations of the IVIG committee’. 
All data was collated in a Microsoft Access database with restricted access, located on an internal 
network at NZBS. 

Results 
Retrospective audit—Table 1 shows the utilisation of IVIG by each of the 21 DHB 
in 2004, corrected for DHB population. It includes treatment of patients who crossed 
into that DHB to receive IVIG. The rates varied 11-fold, from 100.5 g/1000 
population (Capital & Coast DHB) to 8.8 g/1000 (Nelson-Marlborough DHB). The 
Auckland and Southland DHBs were also comparatively high users. Comparatively 
low rates of utilisation were also found in Waitemata, Counties-Manukau, Hutt Valley 
and several other smaller DHBs. 

Table 1 also shows breakdown of the diagnostic categories encountered in each DHB. 
Overall, we could not assign a relevant diagnosis to 15.2% of the treatment episodes 
(labelled ‘Unknown’). Where a diagnosis was available, one-third (33.1%) of the total 
IVIG was used for neurological indications. Capital & Coast DHB was the highest per 
capita user of IVIG in this category, with Southland and Waikato DHBs the next 
highest. Approximately one-quarter (26.8%) was used for immunological indications. 
The highest per capita rate for this indication was found in Auckland DHB, where it 
was two-fold greater than in the next highest DHB, Capital & Coast. One-fifth 
(19.4%) was used for haematological indications—with Wairarapa, Capital & Coast, 
and Auckland DHBs the three largest per capita users.  

Inspection of the raw data comprising ‘Other’ showed that the Southland DHB was an 
extraordinarily high user of IVIG for obstetric purposes, using 11.2-fold more per 
capita in this category than the next highest DHB, Otago. Large amounts were also 
used in Southland DHB for respiratory and rheumatological diagnoses.  

Bay of Plenty DHB had a very high total for cardiological/cardiothoracic diagnoses in 
the ‘Other’ category, more in absolute quantities of IVIG than all other DHBs 
combined. General medical, ENT, oncological, and respiratory utilisation were also 
unusually high in Bay of Plenty DHB.  

Rheumatological diagnoses were the predominant component of the ‘Other’ total in 
Hawke’s Bay DHB; and gastroenterological diagnoses were the predominant 
component of this category in Otago DHB. Southland DHB had the highest rate (24.2 
g/1000 population) of ‘Unknown’ indications for IVIG. 
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Table 1. Per capita utilisation of IVIG by the DHBs in 2004 
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Unknown
Other
Haematology
Immunology
Neurology

 
Note: DHB are arranged from largest population size (Canterbury: 434,000) to smallest (West Coast: 33,000). 
*No individual diagnoses were available for Counties-Manukau DHB (see Methods) 

 

Table 2 shows the amount of IVIG received by residents of each DHB in 2004 (from 
any DHB) juxtaposed with the total amount of IVIG provided by that DHB to all 
patients. A particularly large cross-boundary effect is observed with the Auckland 
DHB. Of the 33,459 g IVIG utilised by Auckland DHB in 2004, only 13,776 g 
(41.1%) was for patients domiciled in that DHB. This was offset to just a tiny extent 
(1170g) by IVIG issued to Auckland patients by other DHBs.  

A more modest cross-boundary effect was seen for Capital & Coast DHB, and minor 
effects were seen for Canterbury and Waikato DHBs. Cross-boundary effects in the 
opposite direction were seen for the Waitemata and Hutt DHBs whose residents 
received the majority of their IVIG from neighbouring DHBs (Auckland and Capital 
& Coast, respectively). 
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Table 2. Utilisation of IVIG by DHB-of-domicile  
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Note: The DHBs are arranged from largest to smallest population, and there is no correction for population of each 
DHB.The left (light grey) bars represents grams (g) of IVIG issued by DHBs to patients domiciled in their DHBs. 
The right (dark grey) bars represent grams of IVIG issued by that DHB to patients of all domiciles. 

 

Further analysis of the DHB-of-domicile data yielded the rates at which patients of 
the different DHB received IVIG in 2004 (from any DHB). These varied 10-fold, 
from 78g/1000 population in Southland DHB to 7.7g/1000 in Nelson-Marlborough 
DHB (Table 3). Patients resident in the Wanganui and Counties-Manukau DHB were 
also comparative under-receivers. 
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Table 3. Rates at which patients domiciled in each DHB received IVIG 
 

0

10

20

30

40

50

60

70

80

90
C

an
te

rb
ur

y

W
ai

te
m

at
a

C
ou

nt
ie

s 
M

an
uk

au

A
uc

kl
an

d

W
ai

ka
to

C
ap

ita
l a

nd
 C

oa
st

B
ay

 o
f P

le
nt

y

O
ta

go

M
id

C
en

tra
l

H
aw

ke
s 

B
ay

N
or

th
la

nd

H
ut

t

N
el

so
n 

M
ar

lb
or

ou
gh

Ta
ra

na
ki

S
ou

th
la

nd

La
ke

s

W
ha

ng
an

ui

S
ou

th
 C

an
te

rb
ur

y

Ta
ira

w
hi

ti

W
ai

ra
ra

pa

W
es

t C
oa

st

IV
IG

 U
se

 (g
/1

00
0 

po
pu

la
tio

n)

 
Note: Bars represent rates at which patients domiciled in each DHB received IVIG in 2004 (from any DHB), 
corrected for DHB population. 

 

Prospective audit—457 patients and 466 treatment episodes were captured in the 
eight participating DHB. The median ages and weights of the patients and the number 
of treatment episodes captured in each DHB are given in Table 4. Fifty-four percent 
of the patients were male. Ninety patients were less than 14 years old at the time of 
entry into the audit. Forty-four percent of the patients received IVIG for the first time 
during the audit, while 33% had been receiving IVIG for more than 2 years. 

 

Table 4. Prospective audit: patient demographics and number of treatment 
episodes in each participating DHB 
 
DHB Median age of patients

(years) 
Median weight of patients 

(kg) 
Treatment episodes 

(n) 
Auckland 
Bay of Plenty 
Canterbury 
Capital & Coast 
MidCentral 
Otago 
Southland 
Waikato 

29.9 
58.3 
44.7 
42.1 
39.1 
54.1 
52.9 
55.1 

60.0 
67.9 
71.3 
68.0 
65.4 
72.8 
74.0 
70.5 

139 
31 
71 
76 
22 
35 
27 
65 

 

Table 5 shows the 10 most frequent diagnoses encountered during the audit. The top 
six diagnoses accounted for 73% of the total IVIG utilisation. Primary antibody 
deficiency accounted for more IVIG utilisation than the next three diagnoses 
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combined. Overall, neurological utilisation totalled 31515 g, just less than that for 
antibody replacement. 
 

Table 5. Prospective audit: utilisation of IVIG by diagnosis 
 
Diagnosis IVIG used 

(g) 
Proportion of total use 

(%) 
Patients 

(n) 
Primary antibody deficiency (including CVID) 
CIDP  
Idiopathic thrombocytopaenic purpura 
Allogeneic stem cell or bone marrow transplant 
Guillain-Barré syndrome 
Chronic lymphocytic leukaemia 
Acute leukaemia in childhood 
Multifocal motor neuropathy 
Myasthenia gravis 
Solid organ transplantation 
Other (each diagnosis <1% of total use) 

32,499 
13,356 
9198 
8541 
6396 
5262 
3591 
3474 
2406 
1704 

15,069 

32 
13 
9 
8 
6 
5 
4 
3 
2 
2 

16 

136 
45 
54 
25 
34 
24 
12 
14 
11 
4 

98 
Total 101,496 100 457 
CVID=chronic variable immunodeficiency, CIDP=chronic inflammatory demyelinating polyradiculoneuropathy. 

 

Doses of IVIG—The median dose per treatment episode was 0.9 g/kg, but many 
patients received more than one IVIG treatment during the audit. Doses showed a 
trimodal frequency distribution, with peaks at approximately 0.6, 1.0, and 2.0 g/kg. 
There were no major differences in the doses used in the different DHB for individual 
diagnoses.  

Twenty three patients (5%) were high volume recipients (defined arbitrarily as more 
than 800g in 6 months or more than 12g/kg in 6 months) and received 19% of the 
total IVIG. They were over-represented in the following diagnoses: allogenic stem 
cell or bone marrow transplant, primary antibody deficiency, acute leukaemia in 
childhood, and chronic inflammatory demyelinating polyradiculoneuropathy (CIDP). 

Compliance with AHMAC guidelines—The majority (80.6%) of all treatment 
episodes during the audit were for diagnoses in AHMAC category 1. Twenty-two 
(4.7%) of the diagnoses were in AHMAC category 2, and none were in category 3. 
The remaining 13.7% of the diagnoses were not listed in the AHMAC guidelines, or 
were listed but the patient did not fulfil prerequisite conditions. Four patients (0.8%) 
received IVIG for multiple sclerosis. This diagnosis is listed in the AHMAC 
guidelines but has not been assigned a category due to uncertainty regarding efficacy. 
Table 6 lists the 90 treatment episodes whose diagnoses were not in AHMAC 
category 1. 
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Table 6. Prospective audit: disorders with AHMAC category other than 1 
 
Diagnosis (where prerequisite not met, reason for failure given in brackets) n AHMAC Category 
ITP (corticosteroids not tried or not clearly contraindicated) 15 P 
Primary antibody deficiency (no record of IgG levels) 9 P 
Sepsis 8 NL 
Autoimmune haemolytic anaemia 4 2 
Lymphoma 4 NL 
Multiple sclerosis 4 Uncertain 
Prophylaxis or treatment of chickenpox 4 NL 
CLL (no hypogammaglobulinaemia and no recurrent infection) 3 P 
Neonatal haemolysis 3 2 
Solid organ transplantation 3 2 
Diabetic ?autoimmune neuropathy 3 2 
Red cell aplasia (not due to Parvovirus B19) 1 P 
Miscellaneous 1: vasculitis, asthma, viral encephalitis, Rasumssen’s syndrome ×2, 
epilepsy ×2, opsoclonus-myoclonus, stiff-person syndrome 

9 2 

Miscellaneous 2: Behcet disease, Lambert-Eaton syndrome, ADEM ×2, epilepsy with 
acquired aphasia, hyper-IgE syndrome ×2, inclusion body myositis ×2; peripheral 
neuropathy, platelet antibodies, post-polio syndrome, pyoderma gangrenosum, sacral 
plexopathy NOS, Stevens-Johnson syndrome, tetanus (prophylaxis or treatment) ×2, 
Tolosa-Hunt syndrome, toxic epidermal necrolysis, toxic shock syndrome 

20 NL 

NL=Diagnosis not listed; P=diagnosis listed but prerequisites not met; ADEM=acute disseminated 
encephalomyelitis; CLL=chronic lymphocytic leukaemia; ITP=idiopathic thrombocytopaenic purpura. 

 

Compliance with ADHB guidelines—The ADHB guidelines were met by 71.5% of 
the treatment episodes. Of the 133 episodes which did not meet the guidelines, the 
majority failed because certain prerequisite conditions were not fulfilled (Table 7). 
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Table 7. Prospective audit: treatment episodes where diagnosis not compliant 
with ADHB guidelines 
 
A. Diagnosis listed but prerequisites not met (reason for failure given in brackets) n 
Primary antibody deficiency (mostly because pretreatment IgG >3g/L with recurrent infections but no 
mention of vaccination failure; or no documented immunoglobulin levels prior to initiation of treatment) 

26 

ITP (mostly because corticosteroids not tried or not clearly contraindicated) 18 
CIDP (no trial or inadequate trial of corticosteroids prior to IVIG; or weakness not clearly interfering with 
ADL) 

13 

Sepsis (not toxic shock syndrome) 8 
GBS (disease was mild) 5 
Myasthenia gravis (no severe bulbar or respiratory weakness) 4 
CLL (no hypogammaglobulinaemia and no recurrent bacterial infection) 4 
Solid organ transplantation (not due to antibody-mediated rejection) 1 
Red cell aplasia (no proven Parvovirus B19 infection) 1 
Multiple myeloma (no hypogammaglobulinaemia and no recurrent bacterial infection) 1 
Autoimmune haemolytic anaemia (corticosteroids not tried or contraindicated, or anaemia not severe) 1 
B. Diagnoses where ‘efficacy not clearly established’ or diagnosis not listed in guidelines n 
ADEM ×2, asthma, Behcet disease, diabetic ?autoimmune neuropathy ×3, epilepsy ×2, epilepsy with 
acquired aphasia, haemolytic disease of newborn ×3, hyper-IgE syndrome ×2, inclusion body myositis ×2, 
Lambert-Eaton syndrome, lymphoma ×4, multiple sclerosis ×4, opsoclonus-myoclonus, 
peripheral neuropathy ×2, platelet antibodies, polymyositis ×4, post-polio syndrome, prophylaxis or 
treatment of chickenpox ×4, prophylaxis or treatment of tetanus ×2, pyoderma gangrenosum, 
Rasumssen’s syndrome ×2, sacral plexopathy NOS, Stevens-Johnson syndrome, stiff-person syndrome, 
Tolosa-Hunt syndrome, toxic epidermal necrolysis, vasculitis, viral encephalitis 

51 

ADL=activities of daily living, ADEM=acute disseminated encephalomyelitis, CIDP=chronic inflammatory 
demyelinating polyradiculoneuropathy, CLL=chronic lymphocytic leukaemia, GBS=Guillain-Barré syndrome, 
ITP=idiopathic thrombocytopaenic purpura. 

 

Table 8 shows breakdown of the compliance with the AHMAC and ADHB guidelines 
by medical category.  

 

Table 8. Prospective audit: rates of compliance of different medical categories 
with the AHMAC and ADHB guidelines  
 
Medical Service n AHMAC Category 1 Meets ADHB guidelines 
Immunology 
Neurology 
Haematology 
Transplantation 
Infections (Kawasaki's and sepsis) 
Hyperimmune use* 

Other 

144 
135 
116 
31 
30 
6 
4 

92% 
82% 
73% 
90% 
70% 
0% 

25% 

80% 
62% 
72% 
97% 
73% 
0% 
0% 

Overall 466 81% 72% 
*IVIG used as hyperimmune globulin (with known specific antibody titres against varicella zoster or clostridium 
tetani). 

 

Table 9 shows that the percentage of patients in AHMAC category 1 ranged from 
89% (Auckland DHB) to 70% (Southland DHB). The percentage of patients fulfilling 
ADHB guidelines ranged from 88% in Auckland DHB to 55% in MidCentral DHB. 
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Table 9. Prospective audit: rates of compliance of the participating DHB with the 
AHMAC and ADHB guidelines 
 
DHB n AHMAC Category 1 Meets ADHB guidelines 
Auckland 
Bay of Plenty 
Canterbury 
Capital & Coast 
MidCentral 
Otago 
Southland 
Waikato 

139 
31 
71 
76 
22 
35 
27 
65 

89% 
84% 
75% 
83% 
82% 
71% 
70% 
74% 

88% 
61% 
65% 
72% 
55% 
57% 
56% 
68% 

 

Discussion 
The steady rise in demand for IVIG in NZ over the past decade matches the 
experience in other developed nations. Utilisation in Australia rose by an average of 
14.8% per annum over the period 1995–2005,5 and in Canada it rose by an average of 
more than 15% per annum over the period 1992 to 2001.6 A continued rise in demand 
is inevitable with the improved management of antibody deficiency and the 
completion of new studies establishing the efficacy of IVIG in diverse inflammatory 
disorders.  

Rises in the supply of IVIG will require increases in the number of blood donors, and 
increased production capacity in fractionation plants. It is worth noting that the 
demand for two other derivatives from human plasma (albumin and factor VIII) has 
fallen or remained static. Until the early 1990s, demand for these two products was 
the main 'driver' for fractionation capacity. 

In our study, primary antibody deficiency emerged as by far the most frequent 
indication for IVIG. The Auckland DHB was a particularly high user for this 
indication, although this DHB acts as a tertiary referral centre for Immunology (see 
below). Together, primary antibody deficiency, CIDP, ITP, Guillain-Barré syndrome 
(GBS), and bone marrow transplantation accounted for two-thirds of all IVIG 
utilisation—similar to the experience in Australia.3 

The retrospective part of our study showed wide disparity in the rates at which IVIG 
is utilised in the different DHB. A range of factors will contribute to the differences:  

• First, the DHB differ in the repertoire of specialist services they provide. Some 
provide dedicated Immunology and Neurology services and will have greater 
diagnostic rates for disorders requiring treatment with IVIG. They will also attract 
patients from neighbouring DHB which do not offer those services.  

• Second, some IVIG-responsive disorders, such as CIDP, have alternative effective 
treatment, and it is not surprising that there may be regional differences in 
treatment practices.  

• Third, it is likely that some IVIG-responsive disorders have different prevalence 
rates in different regions of NZ.  
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• Finally, we think it likely that inappropriate overuse of IVIG in some regions of 
NZ contributes to the disparity. We certainly found widely varying rates of 
utilisation in some diagnostic categories in different DHB. 

When the DHB-of-domicile data was examined, we found wide disparity in the rates 
at which the residents of different DHB receive IVIG. The order-of-magnitude 
difference between the highest and lowest receivers surprised us. It seems likely that 
those regions with the lowest receiving rates have under-detection of disorders which 
respond to IVIG. Suboptimal access to specialist services might contribute to the low 
receiving rates in the Nelson-Marlborough and Wanganui DHBs, which are 
geographically isolated.  

The DHB-of-domicile data also confirmed that many patients cross DHB boundaries 
in order to receive IVIG treatment. The Auckland DHB (and to a lesser extent the 
Capital & Coast, Canterbury, and Waikato DHBs) provided substantial amounts of 
IVIG to treat patients from other DHBs. 

Our prospective audit looked at the inappropriate overuse of IVIG in more detail. We 
found it difficult to judge whether the overall compliance with the AHMAC and 
ADHB guidelines (81% and 72% respectively) was satisfactory, but we suggest there 
is room for improvement. Shortcomings within the different medical categories are 
best considered separately. 

Immunology—Primary antibody deficiency, by far the most frequent diagnosis in 
this category, is a widely accepted indication for IVIG, yet patients failed to meet the 
met the ADHB guidelines in one fifth of cases. Some of these patients—for example, 
those with modest antibody deficiency but no documented vaccination failure—may 
be receiving IVIG inappropriately. 

Neurology—CIDP is the largest single neurological utiliser of IVIG, as patients with 
this disorder usually require extended therapy. Since the AHMAC guidelines state 
that IVIG is the treatment of choice for CIDP, all patients with this diagnosis in our 
audit met these guidelines. The ADHB guidelines are more stringent and almost one-
third of our CIDP patients failed to meet them, mainly where IVIG was introduced 
prior to any adequate trial of corticosteroids. Whether patients with CIDP should 
receive corticosteroids or IVIG as first-line treatment is a debated issue. Patients can 
be treated very effectively and at substantially less cost with corticosteroids, but a 
subset develop major steroid side-effects.  

A few patients with diabetes and neuropathy were given IVIG, presumably because of 
concern they had CIDP. In some patients it can be impossible to distinguish diabetic 
neuropathy from CIDP and a therapeutic trial of IVIG can be justified. 

A significant number of patients with GBS failed to met the ADHB guidelines 
because their neuropathy was not sufficiently severe. There is general consensus 
among neurologists that patients with mild GBS without rapid deterioration have a 
good prognosis and do not require IVIG. 

The role of IVIG for the prevention of relapses in relapsing-remitting multiple 
sclerosis is a difficult issue. There is some evidence to support its use, but further 
large trials using MRI data and disease progression endpoints are required.7 The 
widespread use of IVIG in MS would have major implications for world supplies. 
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Most of the remaining non-complying neurological diagnoses were rare entities. 
Three diagnoses—Lambert-Eaton syndrome, stiff-person syndrome and 
polymyositis—would now be accepted indications for IVIG in updated guidelines. 
The first two have been shown to respond to IVIG in randomised controlled trials,8,9 
and the weight of evidence from non-randomised, non-controlled series now supports 
the use of IVIG in patients with polymyositis who have not responded adequately to 
corticosteroids and second-line agents. 

The rationale for using IVIG in some patients was quite unclear to us. For example, 
three randomised controlled trials have shown that IVIG fails to produce overall 
benefit in inclusion body myositis.10–12 

Haematology—One-third of patients with ITP were given IVIG inappropriately, thus 
making ITP the most frequent non-complier in this category. Both the AHMAC and 
ADHB indicate that IVIG should not be first-line treatment in ITP unless 
corticosteroids are contraindicated. Smaller numbers of patients with CLL, myeloma, 
lymphoma, autoimmune haemolysis, and other haematological diagnoses also 
appeared to receive IVIG inappropriately. 

Other—The role of IVIG in sepsis is in a state of uncertainty. The results of small 
trials suggest that it may be effective, but the total evidence at present is insufficient 
to support any robust conclusion.13 Sepsis is not presently listed at all in the AHMAC 
guidelines. Although there is no role for IVIG in the prophylaxis or treatment of 
chickenpox or tetanus, IVIG used in New Zealand is occasionally used as a specific 
immune globulin based on the batch specific antibody levels against chickenpox and 
tetanus. Small numbers of patients may have received IVIG inappropriately for solid 
organ transplantation, but the exact role of IVIG in this setting remains undefined. 

We recognise several limitations of our study. Although total utilisation of IVIG in 
each DHB is accurate in the retrospective analysis, a relevant diagnostic code was not 
available for all treatment episodes. Therefore, unusual patterns of utilisation could 
have been underestimated or gone undetected in some DHB. In the prospective audit, 
data collection was by different individuals in the six centres, creating the possibility 
of systematic bias in the data accuracy. In the prospective audit, data in old notes was 
sometimes inadequate to determine whether or not patients met the guidelines, due 
usually to the paucity of casenote entries or missing laboratory data. Since patients 
with primary antibody deficiency were over-represented in the group with inadequate 
records, their compliance with the AHMAC and ADHB guidelines may have been 
underestimated. 

The inappropriate use of IVIG is detrimental since it is expensive, is sometimes in 
short supply, and can produce side-effects. Our study has shown that there is scope to 
reduce the inappropriate use of IVIG in NZ. We would propose that 90–95% of 
utilisation should be for indications where trials have shown conclusive benefit and 
where prerequisite conditions have been met. The remaining IVIG would be used 
where the evidence for benefit is inconclusive; or in particularly challenging patients, 
some of whom may not even have a definite diagnosis. In such patients, a compelling 
case for IVIG should be made, preferably in writing with literature support. A new 
application form for IVIG released from the NZBS in 2006 will improve transparency 
of the approval process and facilitate ongoing audit of utilisation. 
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Evidence-based guidelines are important to promote the appropriate use of IVIG. 
Unfortunately, there remains no ideal set of guidelines in NZ. The AHMAC set 
requires updating, and the ADHB set has not had widespread exposure. The NZ 
Clinical Immunology Group has recently published a consensus document on the 
management of primary antibody deficiency,14 and the Asia Pacific IVIG Advisory 
Board has released guidelines for IVIG in Neurology.15 Development of further 
discipline-specific guidelines may be useful for prescribing clinicians and the NZBS. 
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Preventable kidney failure: the cost of diabetes neglect? 
Zoltán Endre, Don Beaven, Adrian Buttimore 

Abstract 
Aims Diabetic kidney disease is currently responsible for 45% of new patients 
reaching end-stage chronic kidney disease in New Zealand. Since much of this may 
be prevented or deferred, we have made a preliminary analysis of the cost of diabetic 
nephropathy to New Zealand for those patients requiring renal replacement therapy 
(dialysis or transplantation). 

Methods Patient numbers were obtained from the Australian and New Zealand 
Dialysis and Transplant Registry and the Christchurch Hospital Nephrology database. 
Agreed costs were utilised for dialysis patients’ average length of stay, and surgical 
costs of kidney transplantation were based on local estimates. National data were used 
for pharmaceutical costs.  

Results The cost of renal replacement therapy in New Zealand is conservatively 
estimated at NZ$90 million annually (based on 2003 figures). Diabetic nephropathy is 
responsible for at least $36 million in direct annual healthcare costs.  

Conclusions Primary or early secondary intervention strategies should be coordinated 
and implemented nationally. Renal indicator data from Get Checked and similar 
strategies must be made widely available to facilitate identification of early diabetic 
renal disease and allow coordinated intervention. These initiatives are now urgently 
required. 

Diabetes mellitus is now the major non-communicable world health problem,1 with 
estimates of more than 250 million people likely to be affected in recent global 
projections.2  

Chronic kidney disease (CKD) remains the second most likely cause of death and 
morbidity after cardiovascular disease in diabetes, and CKD is a major independent 
risk factor for cardiovascular disease. CKD is resource-intensive, with sufferers 
requiring dialysis and or kidney transplantation for survival.  

The outcomes of frequent hospitalisation and organ failure are seen to be almost 
inevitable for those already diagnosed with diabetes unless major new initiatives 
aimed at prevention, control, and good management are planned and adequately 
resourced.3  

Despite a well-accepted report commissioned by Diabetes NZ,4 clear guidelines for 
management,5 and multiple regional initiatives, New Zealand (NZ) has not yet 
adopted a major strategic control plan for this national epidemic.3 In contrast, the 
Canadian Government has allocated Can$100 million to fund the Canadian Diabetes 
Strategy, a comprehensive national plan focussing on prevention of diabetes through 
education and health promotion.6 
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The disproportionate cost of hospital bed days stay from undiagnosed or inadequately 
managed diabetes is known to be high: 14% of total bed days stays in Canterbury 
Province (New Zealand),7 13% in Spain,8 and 16% in the United States.9  

Costs for renal dialysis and kidney transplantation remain unpublished in NZ, so the 
particular cost of diabetic nephropathy is uncertain. However, in Canada, where the 
1993 economic cost of diabetes was estimated to be US$9 billion dollars,10 the annual 
cost of CKD as a weighted average of all dialysis and transplantation in year 2000 
dollars (approximately CAN$63,000 per annum) easily outstrips the event cost of all 
other complications of type 2 diabetes—including stroke, lower limb amputation, and 
myocardial infarction ($35,000, $25,000, and $19,000 respectively).11  

In the United Kingdom (UK), a cost of illness model was used to estimate the number 
of people with diabetic nephropathy (microalbuminuria, overt nephropathy, and 
CKD).12 There is accurate data in NZ today on the role of diabetes as primary cause 
of entry into the dialysis programme from the Australian and New Zealand Dialysis 
and Transplant Registry.13 Diabetes has been the primary cause of 36 to 45% of cases 
of CKD in NZ patients between 1999 and 2004.13 Based on the UK estimate of 765 
million pounds (US1.4 billion) per annum at 2001 currency values,12 the cost of 
diabetic nephropathy could amount to as much as $146 million per annum in NZ. 

We have therefore attempted to analyse the direct health care costs and financial 
consequences to NZ of diabetic nephropathy. To do this, we have extracted and 
analysed all annual costs associated with renal replacement therapy, that is, for 
dialysis programmes and renal transplantation (initial year only). Both groups of costs 
have been estimated for a single district health board and then extrapolated to the 
whole of NZ and factored for the number with diabetes entering renal-replacement 
therapy programmes.  

The methods and sources for each result are listed in the appendices. Several cross 
correlations with the few available published costs suggest these are reasonable but 
conservative estimates. 

Results and Discussion 
In Figure 1, the number of patients starting dialysis or undergoing renal 
transplantation since 1990 is shown both for New Zealand as a whole and in the 
Christchurch subset.13  

New patients starting dialysis have increased from 179 in 1990 to 447 in 2004, with a 
net progressive total increase of over 20 NZ patients per annum on dialysis (65±5.9 
per 3 years, linear regression r2=0.98, p=0.0016 in Figure 1). At the same time, the 
total number of transplants performed yearly has not increased significantly 
(slope=4.8 per 3 years±2.2, r2=0.61, ns). Also shown is the fact that the number of 
transplants from deceased donors (both nationally and in Christchurch) has decreased 
and the relatively constant total number of renal transplants performed per annum has 
been maintained through an increase in live donor transplantation.  
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Figure 1. Renal replacement in New Zealand 1990–2004. Incident numbers of 
patients commencing dialysis (combined haemodialysis and peritoneal dialysis) 
and undergoing transplantation (TP) in New Zealand (Upper Panel) and 
Christchurch (Lower Panel).  
 

 
While the total number of transplants is constant, the number of deceased donor transplantations (TP-
DD) is decreasing while the live donor (LD) rate is increasing. In contrast, there is a progressive 
increase in patients commencing dialysis of approximately 20 per annum in New Zealand (see Results 
for further details). 

 

Table 1 shows the costs of chronic dialysis in New Zealand for each of the main 
modalities. These are agreed costs, as sourced in Appendix 1. It is possible for each 
nephrology centre in New Zealand to compare their audited costs with the estimated 
cost based on population based funding using these figures. For example, the audited 
costs in Christchurch for 2003 are $5.9 million. This compares with $6.9 million 
which would have been attributed using the 11.1% of population-based formula. 
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Table 1. Dialysis in NZ: annual costs 
 

Dialysis type Agreed cost per patient ($) Total patient numbers Cost ($million) 
Home Haemodialysis 
Satellite Haemodialysis 
Centre Haemodialysis 
Peritoneal Dialysis 

34,000 
48,000 
64,000 
18,000 

234 
265 
431 
769 

7.96 
12.72 
27.58 
14.61 

Totals  1699 62.87* 
*Based on 2003 data. See Appendix 2 for details of costings. 

 

Christchurch costs are thought to be lower than average because home dialysis and 
peritoneal dialysis are the only dialysis services presently offered outside acute 
dialysis. These cheaper modalities reduce the average cost for dialysis in our centre. 
However, it should be noted that these costs may rise because of the need to provide 
domiciliary or alternative dialysis services for the aging dialysis population who are 
experiencing difficulties in dialysing in this particular community.  

Table 2 summarises the annual cost of renal transplantation in New Zealand for 2003, 
calculated according to Appendix 2. We recognise that costs vary amongst centres 
principally because of differences in the average length of hospital stay. We have used 
the average length of stay in Christchurch of 5.4 days (say 5.0) and added these to the 
retrieval costs (for cadaver kidneys) and transplant surgery costs to obtain the $27,500 
average cost per transplant to derive the total figures shown here. Other Units could 
re-interpret these data with their own average length of stay. We suggest the total 
figure provided here is a very conservative estimate. 

 

Table 2. Transplantation in NZ: annual costs  
 

Transplantation Number Cost ($million) 
Functioning Kidney Transplants 
New Kidney Transplants 

1166 
111 

5.0* 
3.0 

Total Cost  8.0 
*Based on data for 2003. See Appendix 3 for details of cost derivation. 

 

Table 3 combines the data from Table 1 and 2 to derive national costs of chronic renal 
failure in 2003. In addition, the cost of nephrologist services and of one 
pharmaceutical item, erythropoietin, have been included as substantive costs, and an 
allowance made for unassessed or currently inaccessible costs to provide the final 
figure of $90 million per annum as a conservative figure for New Zealand. The 
consultant time calculations and erythropoietin costs are attributed in Appendix 3. 
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Table 3. Chronic kidney disease in NZ: annual costs 
 

Variable Cost ($million) Cost ($million) 
Dialysis 
Transplantation 
Consultant Time 
Specific High Cost Drugs* 

63 
8 
5 
8 

 

SubTotal  84 
Unassessed Costs estimated as approx. 7% of Total Cost.†  6 
Total  90 

*Only one drug (erythropoietin) has been included in this estimate. Note that considerably more is 
spent on other common medications by renal patients with diabetes28; †Costs not assessed include 
consultation for early renal failure, community pharmaceuticals, non-hospital dialysis fluids, surgery 
for vascular access for dialysis and Tenckoff catheter insertion, live donor expenses, registry support 
costs, tissue typing, additional transport, advisory committee and Ministry costs. 

 

Table 4 shows the ethnic distribution of new patients commencing dialysis in 2003 in 
New Zealand. As 40% were diabetic, the maximum cost attributable to diabetic 
nephropathy is 40% of the total figure for renal replacement therapy shown in Table 3 
($90 million per annum) giving an annual cost of $36 million. 

 

Table 4. New chronic kidney disease patients in NZ in 2003: ethnicity and 
diabetes 
 

Total  449 Percentage 
Non-European Ethnicity Maori 

Pacific Islander 
Subtotal 

141 
76 
217 

 
 

48 
Diabetic Nephropathy as Primary Cause   40% 
Total CKD Patients with Diabetes   55% 

See Appendix 6. 

 

Given the conservative nature of our preceding calculations, this figure is also very 
conservative and probably underestimates the true costs by a substantial amount. One 
caveat is that the numbers overestimate the prevalent population with diabetes in the 
New Zealand transplant and dialysis populations because they are based on the 40% 
of new patients who are diabetic. While this number has been relatively constant since 
1999, prior to this fewer patients were reported as diabetic, so some dilution of the 
final dialysis and transplant populations is likely.  

In addition, the higher mortality of diabetic patients with end-stage renal disease 
relative to their nondiabetic counterparts will reduce the prevalence of diabetes in the 
final surviving total population. We would like to highlight the difficulties 
encountered in obtaining the costings described here, and suggest that mechanisms for 
regular and more accurate cost ascertainment will assist short and long term strategy 
development. There are several major cost areas that we have not commented on 
including quality of life and the economic impact on the community including family, 
work and leisure.  
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Nevertheless, these figures provide a first estimate of the minimum cost of diabetic 
renal disease in NZ and allow us to speculate about potential savings to be generated 
if only the economic cost of diabetic nephropathy is assessed. They can be compared 
with the population-based comparison with the UK costs referred to earlier, which 
yielded an estimate of $146 million for NZ. Even our minimum estimate of $36 
million provides a substantial economic reason for aggressively pursuing a policy of 
preventing, or at least retarding, the progression of diabetic nephropathy.  

We speculate that probably half of the total expenditure of $36 million per annum 
could be saved or shifted to subsequent years by more strategic management. Savings 
could be used to fund further application and research into mechanisms of prevention 
of diabetic kidney disease and into community prevention programmes. Given the 
current epidemic of diabetes these numbers will increase progressively. This 
highlights the urgency with which these issues need to be addressed. 

There is no local data on the cost effectiveness of better detection and treatment. 
Furthermore, the prevalent population of diabetics approaching end-stage kidney 
failure and requiring dialysis in the next few years, would ensure a delay in seeing any 
benefit of new prevention or treatment measures from a dialysis or transplantation 
perspective. However stabilisation of diabetic nephropathy incidence at the present 
new case rate and reducing the rate of progression to CKD5 and preventing 
development of nephropathy will ultimately translate directly into savings at the same 
rate as the annual cost of these services less the costs of better detection and 
treatment.  

Unfortunately the cost of better detection and treatment cannot be quantified until we 
have an agreed (national) strategy. One comparator could be the cost of maintaining a 
screening or monitoring program such as Get Checked. The cost of preventative 
treatment will include the cost of encouraging and implementing lifestyle intervention 
plus the costs of therapy such as renin-angiotensin-system blockade.29,30.  

Since these medications slow the linear annual rate of decline in renal function by 
approximately 30%, they will prolong the dialysis-free time by a factor of 1.4 (ie 
1/0.7). The cost of treatment therefore depends on the timing of detection and 
intervention. For example, prolonging the dialysis-free interval by 1 year using 
candesartan (e.g. at the relatively high dose of 16 mg daily), would probably require 
at least 2.4 (1.4 + 1) years of treatment at a cost of 2.4 × 12 months × $34.53 
(manufacturer’s monthly price in New Zealand), that is a total of $994.  

Apart from direct savings on annual expenses for renal replacement, additional 
benefits to the community of maintaining good health amongst diabetics in the 
workforce are clearly substantial but beyond the scope of this paper 

 
NZMJ 1 December 2006, Vol 119 No 1246 Page 30 of 96 
URL: http://www.nzma.org.nz/journal/119-1246/2338/ © NZMA 

 



 

In NZ, several regional or community-based strategies identify diabetes or attempt 
primary or early secondary intervention, including: 

• Diabetes clinical indicators for District Health Boards (e.g. case detection); 

• Case management and eye screening rates in Canterbury;7  

• Community-led blood pressure control programme—DEFEND;14 

• Lets beat diabetes lifestyle intervention programme in Counties Manukau;15  

• Te Wai O Rona: diabetes prevention study16 incorporating lifestyle intervention 
with early detection and intervention;  

• Identification of lifestyles contributing to insulin resistance and impaired glucose 
tolerance in the Ngati Porou Maori tribe;31 and the 

• Get Checked programme.5  

These programmes are not nationwide, data from each programme is not readily 
available or utilised to inform further assessment and intervention nationally and it is 
not yet clear whether these will be cost effective approaches.  

For example, the Get Checked programme was launched by the Ministry of Health in 
2000,5 and has the potential to identify early complications of diabetes. This free 
yearly review allows 12 electronically measurable indices to be transferred yearly to 
regional registers (70,000 people currently). If applied to the whole community, this 
would offer a unique opportunity for analysis, reporting, planning, and management 
of this national problem. Already the programme has accumulated 4 years of data.  

Diabetes could thus be viewed as our single best performance indicator in measuring 
quality of primary care crossing over into the more costly hospital sector.17,18 Since 
starting, the Get Checked record has monitored annually glycated haemoglobin 
(HBA1C), lipids, systolic and diastolic blood pressures, peripheral (foot) sensation, 
urinary microalbuminuria as well as retinopathy by retinal photography.  

There is excellent evidence showing that early intervention with angiotensin-
converting enzyme inhibitors in Type 1 diabetes or angiotensin II receptor blockers in 
Type 2 diabetes can reverse microalbuminuria, reduce overt proteinuria, and delay 
progression of renal failure.19–22 This strategy is thus recommended in the national 
guidelines.5 Consequently, the data from the Get Checked programme could provide a 
powerful mechanism for delaying or preventing CKD.23-25 However plasma creatinine 
and eGFR had unfortunately been omitted from the programme and will not be 
included until later in 2006 (personal communication, Dr S. Dawson, Ministry of 
Health).  

In addition, despite yearly tests of microalbuminuria, renal indicator results are not 
generally reported back to local diabetes teams for inclusion in the yearly Get 
Checked review to each District Health Board.  

Even in Canterbury, Ministry of Health clinical indicators for detection rates by local 
diabetes services have not met their target rates among Maori (e.g. the detection rate 
in 2004 for Maori was 485 cases or 40.7% instead of the target 953 or 80%7). Until 
early intervention is uniformly available, perhaps when detection rates achieve 100%, 
an expansion of diabetic complications including nephropathy is inevitable. These 
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figures highlight the limited awareness at the professional, administrative or executive 
level of either the very high mortality26 or the potential high cost savings offered by 
early intervention and effective treatment of microalbuminuria or proteinuria in 
diabetic nephropathy.27  

We would suggest that monitoring and analysis of the data available in the Get 
Checked programme should be used to better inform our planning for the likely 
growth in diabetic nephropathy. Alternative strategies may also be appropriate, but a 
national initiative is clearly required. 
Conflict of interest statement: The authors have no conflicts of interest. 

Author information: Zoltán Endre, Professor;1,2 Don Beaven, Emeritus Professor;1 
Adrian Buttimore, Manager Dialysis Services2 
1Department of Medicine, Christchurch School of Medicine and Health Sciences, 
University of Otago, Christchurch1 

and  
2Department of Nephrology, Christchurch Hospital, Christchurch 

Acknowledgements: We thank Kelvin Lynn, David McGregor, Richard Robson, 
Martin Searle (nephrology consultants, Canterbury DHB); Wei Yoon, Gary Aiken, 
Theam Chew, Warren Bennett (Canterbury DHB Financial Services); David Vial 
(Finance Manager, Adult Health Services, Auckland City Hospital); Divisional 
Support Services, Auckland DHB; Julie Harris (Surgical Services, Counties Manukau 
DHB); Pauline Hansra (Funding Services, Counties Manukau DHB), Justin Roake 
(Professor, Canterbury DHB Surgical Services); Wayne McNee and other staff at 
PHARMAC; and Peter Moore and Helen Lunt (CDHB Diabetes Services). 

Correspondence: Professor Zoltán H Endre, Department of Medicine, 
Christchurch School of Medicine and Health Sciences, PO Box 4345, Christchurch. 
Fax: (03) 364 0935; email: rowena.fisher@chmeds.ac.nz  

References: 
1. Zimmet P. The burden of type 2 diabetes: are we doing enough? Diabetes Metab. 2003;29(4 

Pt 2):6S9–18. 

2. Wild S, Roglic G, Green A, et al. Global prevalence of diabetes: estimates for the year 2000 
and projections for 2030. Diabetes Care. 2004;27:1047–53. 

3. Scragg R. Preventing diabetes—time is running out. N Z Med J 2004;117(1207). URL: 
http://www.nzma.org.nz/journal/117-1207/1220  

4. PricewaterhouseCoopers. Type 2 Diabetes: managing for better health outcomes. Wellington: 
Commissioned by Diabetes NZ Inc; 2001. URL: 
http://www.diabetes.org.nz/resources/pwcreport.html  

5. New Zealand Guidelines Group. Management of type 2 diabetes. Wellington: NZGG; 2003. 
URL: http://www.nzgg.org.nz/guidelines/dsp_guideline_popup.cfm?guidelineID=36  

6. Health Canada health information backgrounder: Canadian Diabetes Strategy. 2001. URL: 
http://www.hc-sc.gc.ca/ahc-asc/activit/strateg/diabete/index_e.html  

7. Local Diabetes Team Canterbury. Annual report for 2004. Christchurch; 2005: 
http://www.cdhb.govt.nz/planning/documents/ Annual%20Report%202004%20March05.pdf  

 
NZMJ 1 December 2006, Vol 119 No 1246 Page 32 of 96 
URL: http://www.nzma.org.nz/journal/119-1246/2338/ © NZMA 

 

mailto:rowena.fisher@chmeds.ac.nz
http://www.nzma.org.nz/journal/117-1207/1220
http://www.diabetes.org.nz/resources/pwcreport.html
http://www.nzgg.org.nz/guidelines/dsp_guideline_popup.cfm?guidelineID=36
http://www.hc-sc.gc.ca/ahc-asc/activit/strateg/diabete/index_e.html
http://www.cdhb.govt.nz/planning/documents/ Annual Report 2004 March05.pdf


 

8. Olveira-Fuster G, Olvera-Marquez P, Carral-Sanlaureano F, et al. Excess hospitalizations, 
hospital days, and inpatient costs among people with diabetes in Andalusia, Spain. Diabetes 
Care. 2004;27:1904–9. 

9. Diagnosis and classification of diabetes mellitus. Diabetes Care. 2004;27(90001):5S–10. 

10. Canadian Diabetes Advisory Board. Diabetes in Canada: strategies toward 2000. Canadian 
Diabetes Association; 2000. 

11. O'Brien JA, Patrick AR, Caro JJ. Cost of managing complications resulting from type 2 
diabetes mellitus in Canada. BMC Health Serv Res. 2003;3:7. 

12. Gordois A, Scuffham P, Shearer A, Oglesby A. The health care costs of diabetic nephropathy 
in the United States and the United Kingdom. J Diabetes Complications. 2004;18(1):18–26. 

13. ANZDATA Registry Report 2005. Adelaide, South Australia; 2005. URL: 
http://www.anzdata.org.au/  

14. Collins J, Hotu C, Bagg W, et al. Delay future end stage nephropathy due to diabetes 
(DEFEND) In: ANZSN Annual Scientific Meeting Wellington, New Zealand; 2005. 
http://www.blackwell-synergy.com/ doi/pdf/10.1111/j.1440-1797.2005.00461.x  

15. Counties Manukau District Health Board. Let's Beat Diabetes – a catalyst for change; 2005. 
http://www.letsbeatdiabetes.org.nz/page/diabetes_16.php  

16. Waikato District Health Board. Te Wai o Rona: Diabetes Prevention Strategy; 2004. URL: 
http://www.waikatodhb.govt.nz/wdhb/default.asp  

17. Crampton P, Perera R, Crengle S, et al. What makes a good performance indicator? Devising 
primary care performance indicators for New Zealand. N Z Med J. 2004;117(1191). URL: 
http://www.nzma.org.nz/journal/117-1191/820  

18. Beaven DW, Dear M, Thomson S. Performance indicators: primary health, secondary care, 
and diabetes [letter]. N Z Med J. 2004;117(1203). URL: http://www.nzma.org.nz/journal/117-
1203/1109  

19. Lewis EJ, Hunsicker LG, Bain RP, Rohde RD. The effect of angiotensin-converting-enzyme 
inhibition on diabetic nephropathy. The Collaborative Study Group. N Engl J Med. 
1993;329:1456–62. 

20. Hebert LA, Bain RP, Verme D, et al. Remission of nephrotic range proteinuria in type I 
diabetes. Collaborative Study Group. Kidney Int. 1994;46:1688–93. 

21. Parving HH, Lehnert H, Brochner-Mortensen J, et al. The effect of irbesartan on the 
development of diabetic nephropathy in patients with type 2 diabetes. N Engl J Med. 
2001;345:870–8. 

22. Lewis EJ. The role of angiotensin II receptor blockers in preventing the progression of renal 
disease in patients with type 2 diabetes. Am J Hypertens. 2002;15:123S–8S. 

23. Melville A, Richardson R, Lister-Sharp D, McIntosh A. Complications of diabetes: renal 
disease and promotion of self-management. Qual Health Care. 2000;9:257–63. 

24. Winocour PH. Effective diabetes care: a need for realistic targets. BMJ. 2002;324:1577–80. 

25. Marshall SM. Recent advances in diabetic nephropathy. Clin Med. 2004;4:277–82. 

26. Chen F, Florkowski CM, Dever M, Beaven DW. Death certification and New Zealand Health 
Information Service (NZHIS) statistics for diabetes mellitus: an under-recognised health 
problem. Diabetes Res Clin Pract. 2004;63:113–8. 

27. Brown JB, Pedula KL, Bakst AW. The progressive cost of complications in type 2 diabetes 
mellitus. Arch Intern Med. 1999;159:1873–80. 

28. Manley HJ, Cannella CA. Nondialysis (home) medication utilization and cost in diabetic and 
nondiabetic hemodialysis patients. Nephrol News Issues. 2005;19:27–8. 

 
NZMJ 1 December 2006, Vol 119 No 1246 Page 33 of 96 
URL: http://www.nzma.org.nz/journal/119-1246/2338/ © NZMA 

 

http://www.anzdata.org.au/
http://www.blackwell-synergy.com/ doi/pdf/10.1111/j.1440-1797.2005.00461.x
http://www.letsbeatdiabetes.org.nz/page/diabetes_16.php
http://www.waikatodhb.govt.nz/wdhb/default.asp
http://www.nzma.org.nz/journal/117-1191/820
http://www.nzma.org.nz/journal/117-1203/1109
http://www.nzma.org.nz/journal/117-1203/1109


 

29. Johnson DW. Evidence-based guide to slowing the progression of early renal insufficiency. 
Intern Med J. 2004;34:50–7. 

30. Ritz E, Dikow R. Hypertension and antihypertensive treatment of diabetic nephropathy. Nat 
Clin Pract Nephrol.2006;2:562–7. 

31. Mann JI, Tipene-Leach DC, Pahau HL, et al. Insulin resistance and impaired glucose 
metabolism in a predominantly Maori community. Diabetes Res Clin Pract. 2006;72:68–74. 
Epub 2005 Sep 27. 

 

 

 
NZMJ 1 December 2006, Vol 119 No 1246 Page 34 of 96 
URL: http://www.nzma.org.nz/journal/119-1246/2338/ © NZMA 

 



 

Appendices 
Appendix 1 Figures used to calculate Figure 1 were obtained from the Australian and New Zealand 
Dialysis and Transplantation Registry(2004) 13 and the Christchurch Nephrology data base (PROTON, 
Clinical Computing Plc, London, United Kingdom). 
Appendix 2 Figures in Table 1 were derived as follows:  
The number of subjects with renal failure in New Zealand were obtained from the ANZDATA 
Registry13) which has comprehensive data on all patients who are transplanted or who remain on 
dialysis for more than 3 months. Subjects with renal failure are first referred from primary or secondary 
care services to one of eight nephrology services. These advise on surveillance or appropriate 
management including type of dialysis (haemodialysis or peritoneal), creation of vascular or peritoneal 
access and institution of dialysis, and location (in centre, satellite or home dialysis). Each nephrology 
service maintains their own costings and recoveries.  
The total cost of each modality is derived by multiplying the agreed cost for each modality by the 
number of patients. The agreed costs are based on 2005 costs for three major District Health Boards 
following a meeting of the National Advisory Committee and financial controllers and purchasing 
officers. This follows meetings of the Cost Boundary Flow Consensus Meeting (Interdistrict Health 
Boards flow indicators from price and volume). Previous recoveries used the Victorian case-based mix 
formula of 2001 of $24,500 per patient which clearly failed to meet real annual costs. Satellite dialysis 
refers to centres such as Tauranga where dialysis is instituted at a major centre (eg Hamilton or 
Auckland) and then continued at a centre without a major nephrology service.  
The audited $5.9 million for Christchurch, with which these figures are compared, are based on 109 
dialysis patients in the year 2003-4 and includes other attendances and organ co-ordination but not 
inpatient bed days. The total figure of $63 million may be an underestimate because of differences 
amongst accounting procedures and differing assumptions within each DHB. However, the 
comparisons between our CDHB sample and audit suggests that these assumptions are reasonable.  
Depreciation, security, heating, lighting, overheads of accommodation for dialysis including training 
facilities has been built into the nationally assessed costs for Board recoveries at 35% of building and 
equipping new facilities. These are included in the agreed costs in Table 1. Similarly, dialysis machines 
which are purchased under contract and yearly costs have been assessed using the agreed figure rather 
than total asset costs, new machine costs and depreciation.  
Appendix 3 Total transplant numbers for New Zealand are obtained from the ANZDATA registry. 
After surgery, the cost of immunosuppression is the dominant cost for functioning kidney transplants. 
The figure of $8 million is based on best practice immunosuppression. The cost of immunosuppression 
for patients within each nephrology service is difficult to estimate accurately because the PHARMAC 
funding policy separates “in community” pharmaceuticals from “in hospital” prefunding. We are 
nevertheless grateful for the assistance of Wayne McNee and the staff of PHARMAC who have been 
able to break down the costs of 61 different drugs classified as immunosuppressives to those used in 
kidney transplantation management. The costs compare with best practice use of both cyclosporin and 
mycophenylate but not for other drugs used for transplantation. Auditing of the Christchurch figures 
produced a figure within 10% of these estimates.  
The other costs of transplantation in the three transplanting centres in New Zealand (Auckland, 
Wellington and Christchurch) are estimated to average $27,000 per patient treated. Clearly costs will 
vary per centre, and this cost is based on an average theatre cost of $20,200, a retrieval cost for each 
cadaver kidney of $2,116 and an average length of stay based on Christchurch data of 5 days. Different 
centres have different lengths of stay as alluded to earlier, and these are confidential to each centre. In 
addition, the total cost is based on cadaveric transplantation. The cost of live donor transplantation will 
be greater because of the additional length of stay and theatre costs. We therefore regard our estimate 
as very conservative, underestimating the true cost by at least 100% .  
Appendix 4 The data in table 3 are based on a consultant time estimation of 70% spent in the 
management of patient evaluation, outpatient visits, planning, inpatient management, assistance with 
transplantation and supervision of all in and outpatient dialysis. A survey of each of the 3.5 FTE 
consultants in Christchurch (total expenditure $686,000) provided a conservative figure of 70% of FTE 
giving an annual cost of 515 hours at $100 spent in the management of 109 patients. Assuming that this 
reflects only 11% of the national CKD work load, a conservative total figure for New Zealand would 
be $5 million.  
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The data for erythropoietin were obtained through courtesy of PHARMAC. We note that the use of 
erythropoietin requires appropriate authorisation by a nephrologist and is utilised in both patient 
approaching CKD as well as in patients on dialysis. The nonassessed costs include consultations for 
early renal failure, community pharmaceuticals, nonhospital provider solutions including dialysate and 
intravenous fluids, costs of arteriovenous fistula formation, costs of live donor assessment and costs 
over and above Canterbury donor transplantation, costs of the Registry, costs of Advisory Committees 
and central ministry costs and other unallocated or unmeasureable costs such as patient transport, tissue 
typing etc. We have allowed 7% of total renal failure costs for these and believe this to be very 
conservative. This is 7% of $84 million, giving a total of $6 million.  
Appendix 6 ANZDATA Registry figures were used to assess ethnicity and attribution of diabetes as 
primary cause of chronic renal failure13. The 40% figure was obtained for the year 2003. This number 
is unlikely to decrease as the prevalence of diabetes in New Zealand is increasing. There are currently 
no checked data audited to assess the incidence of increasing albuminuria.  
Appendix 7 Work related costs, loss of quality of life for patients or their relatives and the economic 
impact of this has not been attempted in this survey. 
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Reporting of estimated glomerular filtration rate (eGFR) in 
New Zealand—what are the clinical laboratories doing? 
Mohamed Saleem, Christopher Florkowski; for the Australasian Creatinine 
Consensus Working Group 

Abstract 
Introduction Recent guidelines recommend automatic reporting of estimated 
glomerular filtration rate (eGFR) using the abbreviated Modification of Diet in Renal 
Disease (MDRD) equation with every request for plasma creatinine in patients aged 
>18 years. We evaluated the uptake of this recommendation in New Zealand at 6 
months after the time that these recommendations were made. 

Method A questionnaire was sent to all laboratories participating in the Royal 
Australasian College of Pathologists’ General Chemistry Quality Assurance Program 
(RCPA QAP), asking whether laboratories routinely report eGFR, to what extent the 
specific recommendations have been followed and what feedback there had been from 
clinicians. 

Results Over 69% of New Zealand laboratories report eGFR results with most 
requests for creatinine in patients aged >18 years. There are, however, significant 
deviations from the specific recommendations made. 

Conclusions The uptake of eGFR reporting in New Zealand is high. Areas of 
importance for refinement of eGFR reporting in New Zealand have also been 
identified. While there has been little feedback from clinicians on eGFR reporting, it 
is mostly positive. 

In their position statement, the Australasian Creatinine Consensus Working Group, 
recommended that an estimated glomerular filtration rate (eGFR) based on the 
abbreviated MDRD formula be reported with every request for serum creatinine in 
patients over the age of 18 years.1 The position statement1 also made several specific 
recommendations pertaining to the measurement and reporting of serum creatinine 
and eGFR.  

Six months after the publication of the position statement, we thought it would be 
pertinent to evaluate the extent to which clinical laboratories now routinely report 
eGFR in New Zealand and what extent the specific recommendations have been 
adhered to. Feedback was also solicited on the response of clinicians to the 
introduction of eGFR and what future directions should be.  

Methods 
A questionnaire was sent out with the Royal Australasian College of Pathologists’ General Chemistry 
Quality Assurance Program (RCPA QAP) material to all participating laboratories. Laboratories were 
asked if they routinely reported eGFR on every request for serum creatinine in subjects aged ≥18 years.  
Further specific questions were asked, as detailed in Appendix 1. These addressed the different 
methodologies used for the creatinine assay, calculation of eGFR, units for reporting, and other issues 
discussed in the position statement.  
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Returns were made anonymously, although the authors comment with respect to practice in their own 
laboratory. The results for each of the questions in the survey are expressed as the percentage of all 
respondents. Note that the numbers may not add to 100% as not all questions were answered by all 
respondents. 

Results  
The questionnaire was sent to 57 New Zealand laboratories; 36 laboratories 
responded, thus giving a response rate of 63%. Public laboratories comprised 36% 
and 58% were private laboratories with 6% being both public and private laboratories.  

Overall, 8% of the laboratories had <100 patient episodes/day, 53% had 100–1000, 
31% had 1000–3000, and 6% had >3000. The non-responders are known to be mostly 
smaller laboratories and none with > 3000 episodes/day. 

When asked about the published Laboratory Implementation Guidelines (LIG),2 89% 
of the laboratories were aware of it; 50% of these laboratories found the LIG helpful, 
36% somewhat helpful, 0% of no assistance, and 6% did not obtain the LIG.  

Sixty-nine percent of participant laboratories now automatically report eGFR and 
27% of those not automatically reporting eGFR are planning on implementing it 
within 1 to 6 months. Of those not planning on implementation of eGFR, reasons 
included that reporting eGFR was not considered to be applicable to the hospital 
population and inaccuracy of the creatinine assay. 

For the measurement of creatinine, the instruments used include Roche (86%), Abbott 
(8%), Bayer (3%), and Vitros (3%). The main reagent supplier for the creatinine assay 
was Roche (83%) followed by Abbott (8%). Roche calibrator which was aligned with 
Isotope Dilution Mass Spectrometry (IDMS) reference method was used by 83%.  

A version of the Jaffe method was used by 92% of the laboratories with 3% 
employing enzymatic methods. The majority (72%) had creatinine assays that meet 
the accuracy criteria for reporting of eGFR1 with 14% uncertain as to whether their 
creatinine assay meets these criteria; 92% had used the LIG as their information 
source for the accepted accuracy criteria whilst 8% used other sources; 42% of 
respondents indicated their creatinine assay was aligned with IDMS and 25% were 
uncertain.  

Precision data on creatinine around 100 micromol/L were available for 75% of the 
laboratories and 17% indicated they did not have this data. The materials used for 
precision data of creatinine values ~100 micromol/L varied from Biorad (52%), 
Roche (31%), pooled serum (8%), and others (8%) with coefficients of variation 
(CVs) between 1% and 11%. 

Table 1 shows the percentage of laboratories using different units and reporting 
intervals for the reporting of creatinine levels. All measured numerical values for 
creatinine were reported by 53% of the laboratories, rather than employing greater 
than a given threshold. A variety of different reference intervals for different age 
groups existed without much consistency. 
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Table 1. Reporting of creatinine results 
 

Units 
Micromol/L 
Millimol/L 

Percentage (%) 
36 
64 

Reporting interval 
Nearest 1 micromol/L 
Nearest 10 micromol/L 
Nearest millimol/L 
Not stated 

 
17 
31 
19 
33 

 

Table 2 shows the percentage of laboratories using various roundings of creatinine 
results for use in eGFR calculation and the units for reporting eGFR. The abbreviated 
MDRD formula was used by 97% for the calculation of eGFR.  

For eGFR values > 60 mL/min/1.73m2, 33% of the laboratories reported this as >60 
mL/min/1.73m2 whilst 19% reported actual values up to 90 mL/min/1.73m2 and 22% 
reported actual values up to 150 mL/min/1.73m2 with values above these reported as > 
90 mL/min/1.73m2 and >150mL/min/m2 respectively; 13 % reported actual values for 
all eGFR values.  

 

Table 2. Reporting of eGFR results 
 

Creatinine rounding use for calculation of eGFR 
Nearest 1 micromol/L 
Nearest 10 micromol/L 
Not stated 

Percentage (%) 
56 
39 
5 

Units used 
mL/min/1.73m2 
mL/min 
Not stated 

 
86 
11 
3 

 

Of those laboratories routinely reporting eGFR, 8% indicated that they did not report 
eGFR in all patient groups. In these 8%, cases where eGFR was not reported included 
patients over 80 years of age, renal dialysis patients, hospital inpatients or patients 
with acute renal failure, clinical trial patients, insurance reports, and pregnant patients.  

Of those laboratories not routinely reporting eGFR, 73% report them only on request. 
For eGFR reporting, 28% used age-related reference intervals (39% did not). The 
issue of age-related reference intervals was usually addressed with an interpretive 
comment, referring to Kidney Health Australia (KHA) website,3 leaving it up to the 
requestor or on a case by case basis. 

Before implementation of eGFR reporting, 81% provided an education program and 
8% indicated they did not provide an education program. The education programs 
included mailouts containing an explanatory letter, text of seminars and talks, and 
comments with the report.  

Most laboratories reported none or very little feedback from the requestors of eGFR. 
Most feedback was positive. Negative feedback included concern over MDRD eGFR 
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being used for drug dosing, confusion over normal range, and use in patients not in 
steady state, especially in the ICU environment. 

High importance for future developments was given by most laboratories for 
reporting of numerical results for values > 60 mL/min/1.73m2, quantifying racial 
differences in eGFR and use of eGFR for drug dosing. Other areas of importance 
included standardisation of metabolic excretion rates for other analytes using eGFR, 
use in pregnancy, and use at extremes of weight and age. 

With regards to the usage of KHA information, 33% had received the GP card of 
which all found the information either helpful or very helpful. 42% of the respondents 
had visited the KHA website,3 all of whom found it very helpful or helpful. 

Discussion 
In this study we aimed to evaluate the uptake of eGFR reporting in New Zealand 
laboratories at 6 months after the recommendation for implementation was published 
by the Australasian Creatinine Consensus Working Group.1  

The results show that the uptake in New Zealand is over 69% in comparison to USA 
(20%)4. Many laboratories had some exceptions for whom they would not report 
eGFR routinely. Furthermore, there are considerable variations from the specific 
recommendations made in the position statement. In particular, a large number of 
laboratories are still using millimol/L and not the recommended micromol/L, as the 
units for reporting creatinine. This may be due to the fact that creatinine has been 
traditionally reported in millimol/L in New Zealand and may reflect a reluctance to 
change in view of the possible confusion that may arise with implementing too many 
changes at the same time.  

Furthermore, several laboratories report actual eGFR values for all results or for 
results up to 90 mL/min/1.73m2 compared to the recommended upper reporting limit 
of 60 mL/min/1.73m2; 19 % of laboratories, which used 1 millimol/L as their 
reporting interval for creatinine results, probably misunderstood the question. 

In our laboratory we report actual numerical values of eGFR for all values. In 
consultation with our nephrologists, we do not report eGFR results over 60 
mL/min/1.73m2 as >60 mL/min/1.73m2 because if this is strictly adhered to, there is a 
risk of not recognising values near this cutoff that may be interpreted wrongly as 
normal, as there is an inherent uncertainty2 associated with eGFR values of about ± 
30% at this value. Also, it was considered that it may be useful to observe numerical 
changes in eGFR even if the values are above 60 mL/min/1.73m2.  

In contrast, the UK guidelines5 favour a similar reporting style though with a 
threshold of >90 mL/min/1.73m2, perhaps reflected in the decision of some NZ 
laboratories to adopt this threshold. We are also aware that some major Australian 
laboratories have also adopted this cut-off in preference to the recommended >60 
mL/min/1.73m2 (G Caldwell, personal communication, 2006).  

Most laboratories put high importance for future developments on quantifying ethnic 
differences in eGFR, reporting of eGFR values >60 mL/min/1.73m2, quantifying 
racial differences in eGFR so that they can be applied to Maori and persons of other 
ethnicities and also for drug dosing.  
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Some evidence shows that the Cockcroft & Gault equation gives better indication of 
gentamicin clearance when creatinine values less than 60 micromol/L are adjusted to 
60 micromol/L before use in the equation.6 Our own research has shown that this 
manipulation works better for the abbreviated MDRD formula compared with the 
Cockcroft & Gault formula.7  

Further research needs to be done to address these and other issues, such as the use of 
eGFR at extremes of body weight and age. 

We conclude that most laboratories in New Zealand have implemented eGFR 
reporting, with most requests for serum creatinine in patients over the age of 18 years 
with exclusion of certain groups. There are some deviations from the specific 
recommendations, probably to accommodate specific needs of the individual 
laboratories and to accommodate the input of referring clinicians.  

While we have previously stated that the position statement is helpful, it should not be 
regarded as rigidly prescriptive;8 laboratories should have the freedom to tailor the 
package to their own requirements, based on consultation with key clinicians. Areas 
of high importance relating to eGFR implementation as applied to New Zealand 
laboratories have been identified.  

Although not much clinician feedback on eGFR was received, it was mostly positive. 
Other implications not addressed include the potential increase in referrals to 
nephrology services as raised and discussed by other authors.9,10 
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Appendix 1 

eGFR questionnaire 
To the Pathologist or Scientist in Charge of Biochemistry 

Thank you for completing this fax-back survey on eGFR implementation. The data will be 
used by a Working Party of the RCPA, AACB and Kidney Health Australia to assist with 
reviewing and further developing eGFR reporting in Australia and New Zealand. Data 
returned by March 1st will be presented at Pathology Update in Sydney on March 12th.  
Questions or comments to Dr Graham Jones +61 (0)2 8382-9160 gjones@stvincents.com.au 
My laboratory is located in (Australian state or NZ):  ……………………………………. 

My lab is (please circle):    PUBLIC    PRIVATE  

My lab is: (please circle):    A Main Laboratory  A Branch Laboratory 

Total number of patient episodes per day: (please circle)  <100 100–1000     1000–3000   >3000 
(If responding on behalf of an organisation, please indicate number of each type and size of laboratory in 
organisation) 

 
1. eGFR Implementation 

a). Are you aware of the Position Statement of the Australasian Creatinine Consensus Working Group on chronic 
kidney disease and automatic reporting of estimated glomerular filtration rate (e-GFR), as published in the 
Medical Journal of Australia (1 August 2005; p138-141) ?   Y  /  N    (please circle) 

b) Are you aware of the Laboratory Implementation Guide issued from the RCPA/AACB Working group?  Y  /  N 

c) if YES to question 1b, did you find the Implementation Guide (please circle): 

    very helpful  Somewhat helpful  of no assistance   did not obtain 

c) Do you now automatically report eGFR with measured creatinine in adults?  Y  /  N 
  (exceptions to routine reporting can be shown below, Question 4d) 

d) If not, are you planning to do so in the near future?   Y  /  N.    If Yes, within what approximate 
time:…..(months) 

If implementation not planned, why not: ………………………………………………………………………………… 
 

2. Measurement of serum creatinine concentration 

a) What is your serum creatinine assay? 
Instrument: …………………………………    Reagent supplier: ……………………………………………………….. 

Calibrator:……………………………………..  Assay Principle:………………………………………………………... 

b) Does your creatinine assay meet the accuracy criterion for eGFR implementation for serum creatinine 
levels>100 micromol/L (total error within + 15% of the Beckman-Coulter method) ?   

Yes   /   No  /   I am uncertain 

If you answered “Yes” to 4b, what is your information source (please circle):  
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  The Laboratory Implementation Guide    or   Other ……………………………………………………………... 

c) Are you aware whether your method gives results aligned with the international reference method (Isotope 
Dilution Mass Spectrometry)?    Yes it is  /  No it is not  /  I am uncertain 

d) Do you have data on precision of serum creatinine measurements near 100µmol/L available. Y  /  N 

Material used…………………………..…………………   Concentration…………………… CV:…………………… 

3. Reporting of serum creatinine levels 

a) What units do you use to report serum creatinine concentration?   micromol/L  /  millimol/L  (please circle) 

b) Do you use creatinine concentrations rounded to 1 µmol/L or less for eGFR calculations?    Y   /  N        

If not, what is your rounding for use in the calculation ………………………………………………… 

c) Please indicate the reporting interval(s) used for serum creatinine on patient reports showing, if appropriate, 
the ranges at which different reporting intervals are used.  

Reporting interval  ………………… …………….. ………………… …………….. 
Range   ………………… …………….. ………………… …………….. 

 d) Describe your reference intervals for serum creatinine. Show age and sex differences as appropriate. 

Age range  …………….. …………….. …………….. …………….. ……………..  
Male  …………….. …………….. …………….. …………….. ……………..  
Female   …………….. …………….. …………….. …………….. ……………..  

4. Reporting of eGFR (for laboratories with eGFR reporting implemented or planned) 

a) What units do you use for reporting of eGFR (please circle): 
      mL/min/1.73m2  mL/min mL/s  Other ………………...................................... 
b) What prediction formula does you lab use to automatically calculate eGFR (please circle)  
   Abbreviated MDRD   /   Other 
.................................................................................................................. 
c) How do you report eGFR values over 60mL/min/1.73m2 
   >60 mL/min/1.73m2  /   Other 
.................................................................................................................. 

d) For what adult patients, if any, do you not report eGFR (please estimate percentage of patients 
involved)………….. 

………………………………………………………………………………………………………………………........... 

e) Do you use age-related reference intervals for automatic reporting of eGFR for people aged > 65 years?   

Y  /  N 

If not, how do you address age-related variation in GFR? ………………………………………………………. 

f) Did you provide an education program prior to implementing automatic reporting of eGFR?  

Y  /  N 

Please provide a brief description:…………………………………………………………………………………..…….. 
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g) What feedback have you received from Clinicians following implementation?  

…………………………………………………………………………………………………………………………….. 
 

5. Additional Questions: 

What importance do you place on the following areas of possible eGFR improvement (circle scale number): 

   No importance   High importance 

a) Reporting numerical results higher than 60 mL/min/1.73m2    1 2 3 4 5 

b) Quantifying possible racial differences     1 2 3 4 5 

c) Use for drug dosing decisions      1 2 3 4 5 

d) Other areas of importance ……………………………………………………………………………….…. 

e) Regarding support from Kidney Health Australia (KHA),  

I have received their GP card:  Y  /  N  I found it:     very helpful helpful  not relevant 

I have visited their website:     Y  /  N  I found it:     very helpful helpful  not relevant 

Other Comments regarding support from KHA: ……………………………………………………………………… 

 

 
NZMJ 1 December 2006, Vol 119 No 1246 Page 45 of 96 
URL: http://www.nzma.org.nz/journal/119-1246/2337/ © NZMA 

 



THE NEW ZEALAND    

MEDICAL JOURNAL  
Vol 119 No 1246 ISSN 1175 8716 

 
NZMJ 1 December 2006, Vol 119 No 1246 Page 46 of 96 

Making it pay and helping us stay: the viability of a rural 
general practice in New Zealand  
J Campbell Murdoch 

Abstract 
Aim To provide a description of the invoices created for services delivered in a 
private general practice in a rural area of New Zealand with a view to assessing the 
value of the services to the community and the rewards to the private business. 

Method Analysis of computer-based invoices and description of the working 
arrangements of the practice. 

Results A 24-hour, 365-day service was delivered to a local community at a cost of 
$129 per patient per year, exclusive of the cost of drugs, laboratory, and other 
investigations and hospital referrals. The rewards for the professionals were mixed, 
with adequate reimbursement for 8am–5pm, 5-day care but those for the out-of-hours 
and maternity parts of the business were poor, with hourly rates far below New 
Zealand’s minimum wage.  

Conclusion The recent cosmetic changes to New Zealand Primary Health Care have 
failed to resolve the challenge of delivering personal medical care to rural 
communities. Investment in the small business of general practice has the potential to 
solve the rural health crisis.  

A recent Australian study1 defined a viable rural general practice as one that meets the 
specific medical needs of the community and takes into account the professional, 
personal, and economic needs of the practitioners and their families. The principles 
involved in that study were applied to measurements made in a rural general practice 
in Winton, New Zealand in the financial year 1999/2000. The practice was owned by 
a partnership of three general practitioners with a registrar, locum GPs, practice 
nurses, and administrative staff. 

Winton is a country town with a population of 2191 (1996 Census) situated 30 km 
north of Invercargill in Southland Province. The town serves a farming area with a 
population of approximately 7000, and 41% of the workforce are employed in 
agriculture or forestry-related occupations.  

Only 4.4% of the population are unemployed. The ethnic background of the 
population is 89% NZ Pakeha/European, and 7% New Zealand Maori. Winton 
township has traditionally been a retirement area and 32% of the population is aged 
60 years or over compared to 23% for the Winton Ward and 14% for the Southland 
Province as a whole. 

At the time of the study, the Winton Medical Practice was run as a private business 
with three general practitioners as the partners. In addition, locum practitioners, a 
registrar, 2.5 full time equivalent (FTE) practice nurses, and 2 full time administrators 
were employed.  
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Winton Medical Practice is a training practice for undergraduate students in the 
Dunedin School of Medicine and the General Practice Training Programme of the 
RNZCGP. Sharing the same location is a birthing unit, geriatric day hospital, 
premises of the Plunket Society, and a private physiotherapy practice.  

The workload of the practice during the study was also shared by two District Nurses 
employed by Southern Health. Other personnel involved in delivering services to the 
community were the volunteer ambulance officers of the St John Ambulance and the 
domiciliary services of the Southland Hospice. 

Methods 
The denominator of the practice during the year was determined by using the age/sex register of the 
practice in May 1999. This practice register was compared with a sample the of the electoral roll of the 
town in 1998 to identify those present on both.  
All invoices for services in the financial year 1999–2000, as provided by general practitioners and 
nurses, were identified from the practice computer. The services invoiced were categorised into general 
medical services, accidents, maternity, and nursing services. The value of all these services was 
identified by the cost of the invoices. The sums were inclusive of 12.5% Goods and Services Tax 
(GST) levied on these services.   
Because each invoice was given as a single sum, it was only possible to allocate the government 
subsidy claimed for General Medical Services (GMS), Accident Compensation Corporation (ACC), 
maternity and immunisation benefits, and the patient fees recommended for each service by calculating 
the recommended fee for each invoice. The calculation of the actual fee claimed from patients was 
further complicated by the fact that discount was offered for an immediate cash payment of each 
invoice and deducted via a negative invoice.  
The practice accounts from the financial year 1 April 1999 to 31 March 2000 were used to verify the 
income and expenditure of the business. This identified income as coming from patients, GMS benefit, 
ACC, and maternity services.  

Results 
On May 11 1999, 6320 (3219 males, 3101 females) individuals were enrolled with the 
practice. This figure was used as the denominator population.  

The invoices resulting from delivery of general medical services is shown in Table 1. 
At that time, consultations were fully subsidised for children under 6 years, partly 
subsidised for older children and beneficiaries, and unsubsidised for adults.  

At the time of the study, the full payment for consultation was $34 and $32.50 for 
children under 6 years. Subsidies were nationally fixed by government but additional 
fees could be levied for additional services as shown.  

In the year of the study, the major proportion of the earnings were obtained from the 
provision of consultation, with 90% of the earnings coming from consultation fees, 
only 2% from procedures such as minor surgery and the remaining 8% from repeat 
prescriptions and insurance work. 
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Table 1. Invoices for general medical services (NZ$ inclusive of GST) 
 

Recommended fee Service Number Actual invoices 
GMS Patient Total 

Consultations* 14,815 $523,032** $179,281 $321,559 $500,840 
Procedures 
Removal of lesion 
Vasectomy 
Insert IUCD 
Catheterisation 
Other services 
Repeat prescription 
Medical insurance examination 
Medical Insurance report 

 
55 
19 
6 
6 
 

2939 
40 
161 

 
$2144 
$4724 
$48 
$104 

 
$35,347 
$4936 
$7078 

  
$2475 
$4750 

$48 
$120 

 
$35,268 
$4800 
$7938 

 
$2475 
$4750 
$48 
$120 

 
$35,268 
$4800 
$7938 

Total 18,041 $576,807 $179,281 (32%) $376,958 (68%) $556,239 
 

*The totals were Under 6 years old 
Subsidised juvenile 
Subsidised adult 
Unsubsidised juvenile 
Unsubsidised adult 
Drug changes 

1940 
652 
5512 
1139 
5473 
99 

**Invoices included discount for cash 

 

Invoices for accidents were submitted to ACC, to private medical insurers, or to the 
patient. The fees payable were fixed for each procedure, and a patient surcharge was 
added. Table 2 shows the main categories under which claims were made. Wound 
care, including suturing, and fracture management were the main areas of activity. 
However 82% of the invoices were for consultation alone. For accident work the 
subsidy from the ACC was 70% with the patient only paying 30%. 

Many of the consultations which took place in office hours involved input from both 
general practitioners and practice nurses. Table 3 shows the invoices which resulted 
from the occasions when the practice nurses carried out these activities. A wide range 
of services were delivered by the nurses, but all of these had to be borne by the 
patient.  

In 1999/2000, a GMS subsidy could only be claimed if the patient was seen by a 
general practitioner and this limited the development of a nurse-led service. It can be 
seen that the maximum charge for any of these services was $10. 

Maternity benefits in New Zealand were paid on condition that there was no private 
cost to the patient. Table 4 shows the activity for the year including 37 deliveries in 
the birthing unit adjacent to the practice which was staffed by midwives. The 
remaining 29 deliveries were carried out in the specialist unit, 30 km away, either by 
design or by transfer in labour. 
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Table 2. Invoices for accident services (NZ$ inclusive of GST) 
 

Recommended fee Service Number Actual invoices 
ACC Patient Total 

Accident consultation 
Accident consultation (private) 
Wound care 
Plastering 
Aspiration/injection of joint 
Digital anaesthesia 
X-rays 
Foreign body removal  

3570 
454 
355 
65 
44 
31 

330 
131 

$114,906 
$15,066 
$8234 
$6910 
$875 
$754 

$8590 
$3220 

$93,379 
 

$8199 
$6407 
$766 
$831 

$7920 
$3304 

$27,872 
$15,436 
$2074 
$1450 
$204 
$186 

$4950 
$621 

$121,251 
$15,436 
$10,273 
$7857 
$970 

$1017 
$12,870 
$4125 

Total 4980 $157,955 $121,006 (70%) $52,793 (30%) $173,799 

 

Table 3. Invoices for practice nurse services (NZ$ inclusive of GST) 
 

Service Number of invoices GMS Patient 
Child immunisation 
Influenza immunisation – aged 
Influenza immunisation – others 
Blood pressure check 
Injections 
Audiometry 
ECG 
Nebuliser/vitalograph 
Ear syringing  
Liquid nitrogen 

378 
607 
95 
162 
111 
27 
149 
54 
80 
184 

$4158 
$10653 

 
 

$1800 
$810 
$222 
$270 

$1490 
$292 
$600 

$2760 
Total 1847 $14,811(64%) $8244 (36%) 

 

Table 4. Invoices for maternity services (NZ$ inclusive of GST) 
 

Service Number Invoices Cost per service 
First antenatal 
Other antenatal 
Deliveries 
Puerperal care 
Infant postnatal check 
Maternal postnatal check 

66 
599 
37 
150 
61 
64 

$3238 
$15,709 
$11,738 
$3943 
$1601 
$3133 

$49.07 
$26.23 

$317.23 
$26.28 
$26.24 
$48.96 

Total 977 $39362 $40.29 

 
Most of the consultations (94%) took place between 8am and 6pm, Monday to Friday. 
However Table 5 shows there were 1216 out-of-hours consultations; 1050 of these 
were at weekends or before 8pm, 118 were from 8pm to midnight, and 48 were from 
midnight to 8 am. Only 128 of these consultations (<1%) took place in the patients’ 
home. There was no subsidy for any of these activities and the cost had to be borne by 
the patient. The income from these activities accounted for less than 3% of the total 
invoices. 
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Table 5. Invoices for out-of-hours consultations and visits (NZ$ inclusive of GST) 
 

Time and place of service Number Value of invoices 
Office consultations 
After hours (weekends, public holidays, weekdays 6–8pm) 
Evenings (8–12 pm) 
Night (12 midnight–8am) 

 
1029 
124 
45 

 
$12,782 
$2617 
$1709 

Home visits 
During office hours 
After hours (weekends, public holidays, weekdays 6–8pm) 
Evenings (8–12pm) 
Night (12 midnight–8am) 

 
93 
22 
8 
5 

 
$995 
$428 
$320 
$230 

Total 1326 $19081 

 

Table 6 summarises the invoices and shows that there were 21,110 patient contacts 
with practice staff involving invoices for 27,171 different items of service (1.3 
invoices per contact.) Of the contacts, 1826 (7%) were with the practice nurse alone, 
and 19,585 (93%) were with a general practitioner. Therefore the overall GP 
consultation rate was 3.1 consultations per patient per year.  

The proportion of services qualifying for subsidy ranged from 100% for maternity 
services,70% for accidents, 64% for seeing the nurse, 32% for seeing a GP, to zero for 
any form of after-hours care. 
 
Table 6. Summary of practice activity in 1999: frequency and cost ($NZ inclusive 
of GST) 
 

Activity Invoices Contacts Total invoices (%) Patient Subsidy 
General medical services 
Accidents 
Maternity 
Nursing 
Visits and after hours surcharges 

18,041 
4980 
977 

1847 
1326 

14,716 
3570 
977 
1847 

1326* 

$576,807 
$157,955 
$39,412 
$23,055 
$19,081 

$392,228 
$47,386 

$0 
$8244 

$19,081 

$184,579 
$110,569 
$39,412 
$14,811 

$0 
Total 27,171 21,110* $815,310 $465,939 $349,371 

*An additional charge in GMS or accidents. 

 

Because the invoices for after-hours care were known, it was possible (for general 
medical and accident consultations) to calculate an hourly rate of invoicing for the 
various times at which people were seen. This was done by calculating a mean value 
for the invoices ($40.18) and adding the mean values for each time.  

Table 7 shows that this hourly rate varied from $251.81 during office hours to $1.35 
during the night, both inclusive of GST.  
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Table 7. Relative rewards for office and out of hours work (general medical and 
accidents only) 
 

Time Annual hours Contacts Invoices Hourly rate 
Office hours  
Out-of-hours 
Weekends, public holidays, weeknights  
8pm to 12 midnight 
12 midnight to 8am 

2740 
6044 
1652 
1464 
2928 

17,053 
1233 
1051 
132 
50 

$689,968 
$67,629 
$55,440 
$8241 
$3948 

$251.81 
$11.43 
$33.55 
$5.63 
$1.35 

Total  8784 18,286 $757,597 $86.25 
Mean fee per consult = $734,762 / 18,286 = $40.18; Weekends etc fee: $40.18 + $12.57 = $52.75;  
8pm–12 midnight fee: $40.18 + $22.25 = $62.43; 12 midnight–8am fee: $40.18 + $38.78 = $78.96. 

 

All of these results are based on invoices, what then of receipts and the rewards for 
delivering comprehensive 24-hour care to the community? It can be seen from Table 
8 that the total value of the invoices for the year was $815,430 of which $465,939 was 
billed to the patients and $349,371 to the various forms of health subsidy. The patients 
were offered a discount for cash payment which amounted to $44,612. A further 
$52,666 was payable as GST, leaving patient billings at $368,661.  

Table 8 also shows the income and expenditure balance for the practice in the year. 
The total income of the practice from the practice accounts was $780,742 with the 
addition of a practice nurse subsidy of $44,631 and sundry income of $22,084; 47.5% 
of this income came from patient fees and 49.6% from state subsidy.  

The operating expenses were 50.2% of which the main items were staff wages (50%), 
locum payments (20.4%), and rent (6.7%) The partnership profit was $130,611 for 
each partner for the year. This sum was before allowable expenses such as home 
office, car, and educational activities and had no provision for superannuation and 
study leave.  

 

Table 8. Income and expenditure for 1999–2000 ($NZ exclusive of GST) 
 

Income Expenditure 
Patient fees 
GMS payments 
ACC payments 
Maternity 
Nurse subsidy 
Sundry 

$370,913 
$220,372 
$88,877 
$33,865 
$44,631 
$22,084 

Staff wages 
Locum payments 
Drugs/dressings 
Administration 

$195,893 
$79,811 
$29,526 
$57,834 

Total income 
Profit  
Share of  prof its  

$780,742 
$391,833 
$130,611 

Total expenditure $391,788 

 

Discussion  
This study of the invoices generated by a rural practice in the course of a financial 
year provides a comprehensive picture of the activities and costs of generalist practice 
in New Zealand in 1999/2000 and demonstrates the complexity of running a small 
business in a well-defined rural community. It confirms my view of New Zealand 
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General Practice written in 19872 as a magnificent but sadly underrated and 
underutilised service.  

From the invoices it can be seen how the medical needs of 6320 people were managed 
on the 366 days of that year. The coverage was comprehensive from antenatal care, 
the delivery of babies either in the local birthing unit or in shared care, through 
immunisation programmes. All trauma was managed locally with the doctor on call 
holding an ambulance pager and called to every emergency.  

The centre had X-ray facilities and limb fractures and wound care were managed. 
Minor surgical procedures were carried out and aged and palliative care. This was all 
done at a cost of $129 per enrolled patient, excluding the cost of investigation, 
prescriptions and referrals to secondary care. There seems little doubt that the 
business met the specific medical needs of the community and that this side of the 
viability definition was satisfied.  

However the second aspect of the definition of viability takes into account the 
professional, personal, and economic needs of the practitioners and their families. The 
major difficulties lay in the strangely inappropriate way in which the various parts of 
this comprehensive service was funded, the necessity of personal commitment by the 
principals, and the commitment required by the practitioners and their families 

We seemed to operate three businesses in Winton with quite different reward systems 
and staffing requirements: 

• The office-based practice operated from 8am-6pm Monday through Friday with 
4.2 FTE doctors, 2.5 nurses, and full support staff. This seemed to operate well 
with invoices valued at $251.81 per hour. Although the government subsidy 
accounted for 43% of the total earnings, there seems little doubt that this was a 
viable area of the business. The major problem lay in the inability to utilise the 
practice nurses in an appropriate way. Subsidy was only available for 
immunisation benefit and a wide range of activities could have been explored if 
funding had been available to these professionals. 

• The obstetric practice had 3 GP obstetricians providing cover 24 hours a day and 
7 days per week, working in combination with fully funded midwives. This was 
fully subsidised by the state but for the GP obstetricians the rewards amounted to 
$4.49 per hour of cover. The reasons for the virtual extinction of GP obstetrics in 
New Zealand have been well described by Ferguson- the only one he does not 
mention is that the levels of maternity benefit set by the government meant that 
there was no good business case for GP obstetrics.3  

• The after-hours practice After-hours care in New Zealand, as in other countries, 
has always been assumed to be part of the contract between the general 
practitioner and the patient. However long ago it ceased to be subsidised by the 
state, and in cities this obligation has been fulfilled by the setting up of After 
Hours Medical Services. In rural areas there seemed no choice but to provide it 
ourselves. A recent study has shown that 97% of GPs in rural areas provided such 
care as compared to 40% of the GPs in Auckland.4 The absurd hourly rates of 
reward demonstrate the cost of this responsibility to general practitioners and their 
families. The irony is that the partners had to pay a fixed sum to locums to 
encourage them to join the rota.  
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If we were to create a business plan for the practice from these figures the simple way 
to maximise profit and ensure viability is to close the obstetric and after-hours aspects 
of the business. This, however, could be regarded as a form of asset stripping , the 
practice of buying a company in order to sell its assets individually at a profit.  

The only problem in this context is that these businesses would have no value unless 
other groups regard them as viable. For example, in the obstetric business , the total 
income was $39,362 for a service that covered 365 days of the year. For the business 
to be operated by the current urban solution (independent LMC midwives) there 
would need to be at least three to provide continuous cover.  

Clearly $39,362 is not going to do this. They could all consider themselves as 
working part-time, but the on-call commitments would mean they are unable to have 
some other sort of job to supplement their maternity income. Likewise, the “after-
hours care business” was worth less than $20,000 per annum for a service which 
needs at least four resident doctors to operate it. The “business” solution is to use 
paramedics and transport to retrieve dire emergencies and ask the other patients to 
travel long distances to after-hours centres.  

The unfortunate effect of these solutions is to create a contradiction—an office-based 
practice in rural areas. The problem is that the doctors, unlike the patients, no longer 
need to be resident and so the doctors stay in town and the patients travel. All this in 
towns which previously had a viable (if not lucrative) business. 

Postscript 
Four years on, rural practice in Winton and in New Zealand is still in crisis and the 
question remains (taking into account the professional, personal, and economic needs 
of the practitioners and their families) as to which model of practice is viable by 
meeting the specific medical needs of the community.  

In July 2002, the New Zealand Government introduced a set of primary care reforms, 
the basis of which seems to be political ideology rather than evidence. The language 
of the protagonists5 of this initiative betrays their bias. We are told that the reforms 
are “based on the Alma Ata Declaration’s vision of primary healthcare, aimed at 
reducing average co-payments, moving from fee-for-service to capitation funding, 
promoting population health management competencies, and developing a not for 
profit organisational infrastructure to deliver primary care.”  

One of the authors elsewhere provides his view of the role of the small business 
model of general practice, arguing in favour of public or nonprofit ownership “ in 
order to protect the public from commercial exploitation.”6 It could be argued that this 
is an important social and scientific experiment but, unfortunately, it is flawed 
because, simultaneous with its introduction, many funding inequities have been fixed 
by generous funding. The irony is that given the generous capitation payments 
currently available, it is calculated that the Winton population would qualify for a 
large increase in subsidy which would have meant that these business partners could 
have treated everyone free and had a generous increase in the level of their 
“commercial exploitation.”  

The offer of a comparative study of the invoices and workload in the years following 
the change of model has not so far been accepted although it would doubtless give 
answers to this important question.  
 
NZMJ 1 December 2006, Vol 119 No 1246 Page 53 of 96 
URL: http://www.nzma.org.nz/journal/119-1246/2346/ © NZMA 

 



 

Such comparative studies might give an explanation as to why the small business 
model of rural general practice became uneconomic in the period 1990–2000 in New 
Zealand. In the author’s opinion, the problem results from the political swing between 
the business and the population health approaches, neither of which took into account 
the ecology of rural areas. We need to revisit the funding involved in the provision of 
maternity care and after-hours care and treat these as an opportunity for growth, not a 
threat to viability.  

This study demonstrates that, given adequate numbers of vocationally trained rural 
generalists and reasonable government subsidies, the small business model offers the 
best chance of providing adequate and appropriate services to rural areas, including 
obstetric, out-of-hours care and long-term continuity of care.  

As Del Mar has wisely said, “GPs are at the forefront of evidence-based patient care. 
It would be good if GPs’ financing systems were established by good evidence, but 
little exists regarding the effects on service of different payment systems. Thus, we 
need to trial different systems, not simply enact the latest political ideology.”7 
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Tumour necrosis factor inhibitors—what we need to know 
Umbreen Hasan 

Abstract 
Biologics have revolutionised the treatment of various autoimmune diseases. Earlier 
in 2006, New Zealand’s Pharmaceutical Management Agency (PHARMAC) 
approved adalimumab (anti-tumour necrosis factor [TNF] agent) for treatment of 
severe, unresponsive rheumatoid arthritis in adult patients. Etanercept has been 
available for chronic juvenile arthritis in selected, younger patients in New Zealand. 
This review article describes some of the common adverse events related to anti-TNF 
inhibitors and the importance of establishing guidelines for surveillance in the New 
Zealand health system 

Rheumatoid arthritis is a chronic, systemic inflammatory disease that predominantly 
manifests as an inflammatory arthritis but can also present with extra-articular 
features. In most populations it has a prevalence of around 1%; the incidence is twice 
as high in females compared to males. In a recent survey by Arthritis New Zealand, it 
was noted that out of the total burden of disease due to all types of arthritis, 
rheumatoid arthritis accounted for 15%. 1 

The treatment of rheumatoid arthritis has been significantly advanced with the advent 
of biologic agents such as tumour necrosis factor (TNF) inhibitors. TNF is a pro 
inflammatory cytokine which is produced both by activated macrophages and T cells 
and plays a pivotal role in the inflammatory pathway. TNF inhibitors are used in a 
variety of conditions such as Crohns' disease, rheumatoid arthritis, psoriatic arthritis, 
ankylosing spondylitis, polyarticular juvenile arthritis, and severe plaque psoriasis. 

From a rheumatological perspective, these drugs are effective in improving the signs 
and symptoms of the disease, reducing radiographic progression, and improving 
functional ability in selected patients. 

Types of TNF inhibitors 
Etanercept—This was the first drug approved by Food and Drug Administration 
(FDA) in the United States. It is a fusion protein consisting of the soluble portion of 
the human TNF receptor p75 chain and the Fc portion of human immunoglobulin G1. 
The receptor portion binds extra cellular TNF alpha, neutralising it while the Fc 
portion prolongs its circulating half life. Etanercept is traditionally administered as a 
25-milligram subcutaneous injection twice weekly. In New Zealand, this agent has 
been approved for the treatment of juvenile chronic arthritis if the patient is less than 
18 years of age. 

Infliximab—This was the second agent approved by the FDA and consists of a 
chimeric anti-TNF monoclonal antibody. The majority of the antibody is human 
although a small portion of the Fab region is murine in origin. The antibody is given 
intravenously within a dose range from 3 to 10 milligrams per kilogram on weeks 
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zero, 2, 6, and then every 8 weeks. If there is no clinical benefit, the dose may be 
increased from 3 milligrams per kilogram or the dosing interval may be shortened. 

Adalimumab—This is a fully humanized monoclonal antibody directed against 
tumour necrosis factor and is given as a subcutaneous injection of 40 milligrams 
every second week, which can be increased to weekly dosing if there is an incomplete 
response.2 This agent has been recently approved in New Zealand for the treatment of 
severe rheumatoid arthritis in patients fulfilling specific eligibility criteria which are 
available from the PHARMAC website. (http://www.pharmac.govt.nz) 

Once a patient initiates treatment with adalimumab, after a period of 4 months, 
documentation of improvement in at least 50% of active joint count or a clinically 
significant response to treatment needs to be achieved. On reapplication, the patient 
should continue to demonstrate at least 30% decrease in active joint count from 
baseline and improvement in clinical response. 

The calculated cost of adalimumab in New Zealand is around NZ$1799 for two 40-
milligram pre-filled syringes; for etanercept the cost is around NZ$899.96 for one 25-
milligram pre-filled syringe.3 

Adverse events 
Tuberculosis (TB)—Reactivation of tuberculosis TB is one of the more serious 
complications of anti TNF therapy. Overall, the current tuberculosis notification rate 
in New Zealand is 10 per 100,000 people annually. Contributing factors include 
socioeconomic deprivation and immigration from high incidence countries. However, 
rates of notification are influenced by background prevalence from different parts of 
the country. Higher rates are seen from urban settings, older adults (more than 70 
years) and individuals of non-European ethnicity.  

In the greater Auckland region, the annual incidence of TB is reported as 23/100,000; 
in South Auckland 19/100,000; Wellington 15.1/100,000, and the Hutt Valley 
13.6/100,000 respectively. Other known risk factors for contacting tuberculosis in 
New Zealand include contact with a tuberculosis case (42%), recent history of 
institutionalisation (10%), and occupational contact such as healthcare-related 
employment (6%).4 

While several cases of TB have been reported with each of the three agents above, it 
is most commonly associated with infliximab use.5 Post-marketing data from the FDA 
on infliximab as of June 2002 revealed that out of 200,000 patients treated, 172 were 
diagnosed with tuberculosis. This was mostly reactivation tuberculosis and seen 
predominantly in Europeans. In 15% of these cases, emergence of tuberculosis 
occurred by the third infusion while in 97% it was detected by the sixth infusion. Of 
the 172 cases, 56% had extra-pulmonary tuberculosis while 25% had disseminated 
tuberculosis.6 

Post-marketing surveillance for etanercept revealed 36 cases of tuberculosis out of 
more than 150,000 treated.6 

Use of adalimumab has resulted in 13 cases of tuberculosis being reported to the 
FDA. These included miliary, lymphatic, peritoneal, and pulmonary tuberculosis.7 At 
the recommendation of the Food and Drug Administration, screening procedures 
consisting of tuberculin skin testing and chest X-ray were introduced in the United 
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States. Those screening positive were recommended for prophylactic treatment. This 
resulted in a significant decrease in the incidence of reactivation tuberculosis.  

The British Thoracic Society recommends that all patients should have their risk of 
tuberculosis assessed. Risk assessment includes a history of any prior tuberculosis 
infection or treatment, a detailed clinical examination, and a chest X-ray. The chest X-
ray needs to be taken as close as possible to the planned start date for anti-TNF 
therapy and within 3 months. It should be noted that the accuracy and reliability of 
tuberculin skin test is significantly affected by use of immunosuppressive therapy.8 

To be eligible for anti TNF therapy in New Zealand, patients must have failed 
treatment with multiple disease-modifying anti-rheumatic drugs (DMARDs). Thus the 
value of tuberculin skin testing is questionable in such cases. Clinical and radiological 
assessment of risk therefore becomes particularly important. 

For patients who have previously used immunosuppressants, the tuberculin test may 
only become reactive once treatment has been stopped for a period. In the case of 
steroids this is usually 1 month, whereas in the case of immunosuppressants 3 months 
is considered necessary.  

In patients with a normal chest X-ray, no history of tuberculosis, no current or recent 
immunosuppressant treatment, but with a previous Bacille Calmette Guerin (BCG) 
vaccination, a Mantoux response of 0 to 14 millimetres is taken as negative. On the 
other hand, a patient with no previous Bacille Calmette Guerin vaccination, a 
Mantoux of 0 to 5 millimetres is taken as negative.8 

In 2005 the FDA approved a newer test for tuberculosis screening as an aid in 
diagnosing latent tuberculosis infection (LTBI) and tuberculosis disease. The 
QuantiFERON Tuberculosis Gold test (QFT-G) utilises whole blood. Samples are 
mixed with antigen mixtures of synthetic peptides representing two Mycobacterium 
tuberculosis proteins (ESAT-6 and CFP-10) and controls. After incubation, interferon 
gamma is measured in the sample.  

In patients with tuberculosis infection, the white blood cells release this cytokine after 
contact with the mycobacterium tuberculosis antigen. The advantages are that patients 
require only one blood test and the results are available within 24 hours. One of the 
disadvantages is that there is limited data on the value of this test for 
immunocompromised patients.9 If there is a high clinical suspicion, acid fast staining 
of sputum, sputum culture, and polymerase chain reaction based assays are more 
useful for the diagnosis rather than screening assays. 

If a patient is found to have active TB, completion of a full course of anti-TB standard 
therapy is required before commencement of TNF inhibitors.8 

Congestive heart failure—Treatment with infliximab at 10 milligrams per kilogram 
dosing has resulted in an increase in mortality and hospitalisation due to cardiac 
failure in susceptible patients. The current guidelines for the British Society for 
Rheumatology (BSR) state that anti-TNF therapy should not be initiated in patients 
with New York Heart Association grade 3 or 4. Patients at risk should be carefully 
monitored for signs and symptoms of cardiac failure.10 

 
NZMJ 1 December 2006, Vol 119 No 1246 Page 57 of 96 
URL: http://www.nzma.org.nz/journal/119-1246/2336/ © NZMA 

 



 

Demyelination and neurological complications—Demyelinating diseases have 
occurred with the use of TNF inhibitors. Mohan et al documented 19 cases of 
demyelination; 17 with the use of etanercept and 2 cases with infliximab. Symptoms 
included paresthesia, dysesthesia, ataxia, and confusion. All neurological events were 
temporally related to anti-TNF therapy, with partial or complete resolution on 
discontinuation.11 BSR guidelines state that anti-TNF therapy should not be started 
when there is a clear history of demyelinating disease and should be withdrawn if 
symptoms develop.10 

Lupus-like syndrome and autoimmunity—In 2005, DeBandt et al reported 20 cases 
of de novo lupus-like phenomenon; 10 had induction of anti-DNA antibodies and skin 
manifestations, while 12 cases had more complete drug-induced lupus with systemic 
manifestations. None of the patients had lupus nephritis. The median time for 
development of these symptoms was around 9 months after initiation of anti-TNF 
therapy.12 Recently there have been cases of significant glomerular disease associated 
with all three agents.13 

There is also a higher incidence of auto-antibodies in patients treated with anti-TNF 
agents. These include antinuclear antibodies, anti-double-stranded DNA antibodies, 
anti-Smith antibodies and anti-RNP antibodies.14 

Malignancies—Currently there is no strong evidence pointing to an increased risk of 
lymphoma over and above the already established increased risk associated with 
rheumatoid arthritis. 

The data for non-lymphoid malignancies was reviewed by the FDA in 2003 and 
concluded that there was no increased risk with these agents. 

Haematological complications—There have been some cases of pancytopaenia 
associated with all three agents. Fatalities have been reported with the use of both 
infliximab and etanercept. To date, no fatalities have been reported with adalimumab. 
The BSR recommends that if significant cytopaenia develops during therapy, then 
these agents should be discontinued.10 

Opportunistic infections—Numerous cases of opportunistic infections have been 
reported with this class of drugs. The spectrum of infections include candidiasis, 
cytomegalotovirus, cryptococcus, aspergillosis, coccidioidomycosis, atypical 
mycobacterial infections,6 and others such as histoplasmosis and listeria. Therapy 
should be stopped at the first sign of an infection and a thorough investigation with 
appropriate treatment should be initiated. 

Reactivation of chronic hepatitis B infection—Rarely cases (less than one adverse 
event per 10,000 cases) of reactivation of chronic hepatitis B infection have been 
noted in patients taking TNF inhibitors. The clinically active infection occurred 
following a latency period between 3 weeks to 20 months. Most patients were also 
using immunosuppressants. In 2006, Health Canada issued an advisory warning for 
the use of anti-TNF drugs recommending that prior to initiating treatment, patients 
who may be at risk for hepatitis B infection should be screened. Patients who have 
chronic hepatitis B infection should be monitored during the course of therapy and for 
several months after discontinuation of an anti-TNF agent.16 
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Guidelines for monitoring and surveillance: 
Currently there are no universal guidelines. In general, the BSR recommends 
discontinuing therapy in the following categories of patients: 

• Women who get pregnant while on these medications; 

• When signs of active infection develop; 

• Those developing significant adverse events; and 

• New York Heart Association grade 3 or 4 congestive heart failure.10 

Recent publication of guidelines for the use of anti TNF therapy in psoriatic arthritis 
can provide additional guidance for monitoring purposes, especially in New Zealand. 
These include undertaking a full review of treatment benefit at 3-month intervals. 
This review should include full examination, clinical assessment of cardiopulmonary 
status in selected patients, rheumatological assessment/response, and laboratory 
investigations such as complete blood count, renal function, electrolytes, and liver 
function tests. These tests can be done at baseline, 3 months, 6 months, and thereafter 
every 6 months in stable patients. 

If any DMARD is co-prescribed with anti-TNF therapy, then monitoring should also 
include adherence to the BSR guidelines for that relevant DMARD. 

If a patient develops lupus-like symptoms, repeat blood tests for antinuclear 
antibodies and anti double-stranded DNA antibodies should be done before 
considering any further treatment 

A high index of suspicion for infection should be kept at all times and appropriate 
screening should be undertaken if required.15 

In the absence of evidence to the contrary, other considerations with anti-TNF therapy 
include interruption of treatment 2 to 4 weeks prior to major surgery, avoiding the use 
of live vaccination ideally for at least 4 weeks before commencement of therapy, 
effective contraception in women of reproductive age and avoidance of breast feeding 
while on these drugs.10 

Anti-TNF agents have revolutionised the treatment of several autoimmune diseases. 
However, each patient should undergo individualised risk assessment and ongoing 
surveillance while using these agents. 
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Spontaneous submucosal haematoma of the oesophagus 
Jeremy Rossaak, Christopher Wakeman, Grant Coulter 

Submucosal oesophageal haematoma is a rare disease, most commonly encountered 
as a complication of sclerotherapy for oesophageal varices.1 However, it has also been 
described as occurring in patients with  coagulopathy,2–4 foreign body ingestion, or 
(spontaneously) related to swallowing or vomiting.4  

We present a series  of patients recently seen in our department to illustrate the typical 
features of this disease and review the literature. 

Case reports 
Case 1—This 80-year-old female presented with sudden onset of chest pain radiating 
through to her back, which started as she finished a cup of tea.  It was constant and 
described as a dull pain. There was associated nausea and vomiting, but no 
haematemesis. There was no history of dysphagia, reflux symptoms, or regurgitation.  

She maintained good health despite mild hypertension (controlled with cilazapril), 
hypercholesterolaemia (controlled with simvastatin), and glaucoma. She took 100 mg 
aspirin a day for cardiac protection. On examination she was haemodynamically 
stable, with a soft abdomen. 

Haemoglobin on admission was 133 g/L, dropping to 115 g/L on the day post 
admission, before stabilising at 100 g/L on day 2. The platelet count was 191 × 109/L. 
INR was 1.1 and APPT 28 sec. The potassium was elevated at 5.4 mol/L and urea at 
14.9 mmol/L with a creatinine of 0.12 mmol/L, consistent with an upper 
gastrointestinal bleed. The liver function tests were within the normal range. 

Her investigations included a computed tomography (CT) scan and a gastroscope 
(Figures 1-4). 

 

Figure 1. Arterial phase CT scan at the level of T12, showing a dilated 
oesophagus with an air meniscus anteriorly in the oesophagus (single arrow) and 
contrast in the aorta (double arrow) 
 

 

URL: http://www.nzma.org.nz/journal/119-1246/2342/ © NZMA 
 



 

 

Figure 2. Arterial phase lateral CT scan demonstrating an oesophageal dilatation 
from the oropharynx to the diaphragm (double arrow), with narrowing of the 
oesophagus as it passes through the diaphragm. A contrast blush consistent with 
arterial bleeding at the time of the CT scan is visible in the upper oesophagus 
(single arrow)  
 

 
 

Figure 3. Endoscopic view of the oesophagus, demonstrating the blue discoloured 
haematoma extending down the posterior wall (arrowed) 
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Figure 4. Incidentally, the patient also had gastric ulcers (arrowed). 
 

 

 
Case 2—A 77-year-old male was referred acutely with a history of dry retching, 
followed by haematemesis with associated epigastric pain. There was no syncope or 
malaena. His medical illness included non-insulin dependant diabetes mellitus, 
peripheral neuropathy, emphysaema, and diverticular disease. He took regular aspirin 
in addition to his oral hypoglycaemics. 

Examination revealed a haemodynamically stable patient—pulse 97/min and blood 
pressure 132/100 mmHg. Abdominal examination was unremarkable and there was 
no malaena on rectal examination. On admission, his haemoglobin was 117 g/L, 
platelets 140 × 109/L, and an INR 1.1, with an APPT of 27 seconds. 

He was investigated with a gastroscope and CT scan. The gastroscopy was diagnostic 
for a large submucosal haematoma (Figure 5). 

 

Figure 5. Endoscopic view of the submucosal haematoma starting at 25 cm from 
the incisors, extending to the gastro-oesophageal junction (arrowed) 
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The CT scan confirmed a 65 mm × 50 mm × 140 mm mass in the posterior 
mediastinum extending from the carina inferiorly consistent with the oesophagus. 

The day after admission he developed increasing dysphagia, tolerating fluids only. 
His haemoglobin dropped to105g/L and a repeat gastroscopy on day 15 post 
admission showed the haematoma had ruptured, resulting in a well healed 
longitudinal ulcer (Figure 6). 

 

Figure 6. Endoscopic view of the healed longitudinal ulcer (arrowed). 
 

 
 

The patient’s hospital stay was prolonged  and complicated by pneumonia. 

Case 3—A 59-year-old female presented with a 2-day history of epigastric and 
retrosternal pain, exacerbated by swallowing. There was no history of haematemesis 
or malaena. 

Her medical illness included diabetes mellitus (for which she was on insulin), 
cerebrovascular disease, ischaemic heart disease, congestive cardiac failure, 
hypertension, gastro-oesophageal reflux disease, and abdominal pain suspected of 
being related to sphincter of Oddi dysfunction. Her medications included warfarin for 
stroke protection and aspirin.  

On admission, her haemoglobin was 126 g/L, platelets of 219 × 109/L, and the INR 
was 4.8. 

Gastroscopy demonstrated a typical submucosal haematoma of the oesophagus.  

She was stabilised in hospital and discharged with an INR of 2-2.5. 

She was readmitted 5 months later with epigastric pain and dysphagia. There had been 
no haematemesis or malaena. The haemoglobin was 139g/l with an INR of 4.0. 

The gastroscopy demonstrated a single epithelialised ulcer at 29 cm (Figure 7). 

 

 
NZMJ 1 December 2006, Vol 119 No 1246 Page 64 of 96 
URL: http://www.nzma.org.nz/journal/119-1246/2342/ © NZMA 

 



 

Figure 7. Oesophageal linear ulcer at 29 cm (arrowed). 
 

 
 

Case 4—A 69-year-old female was admitted with unstable angina. She was 
commenced on therapeutic enoxaparin and aspirin. She later developed retrosternal 
chest pain, exacerbated by swallowing. There was no haematemesis or malaena. 

A gastroscope demonstrated a small submucosal haematoma at 33 cm from the 
incisors (Figure 8). 

 

Figure 8. Submucosal haematoma (arrowed). 
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Discussion 
We have presented four patients with spontaneous submucosal haematomas of the 
oesophagus to demonstrate some of the features of this disease, and have reviewed the 
literature to explain some of these findings. Two patients developed the haematomas 
whilst anticoagulated, one related to vomiting and the other to swallowing. 

The condition is nearly twice as common in females compared to males (1.8:1) and 
occurs in middle aged patients.5 

The aetiology of this condition is related to a sudden change in the intraoesophageal 
pressure, as occurs with vomiting or swallowing with in coordinated oesophageal 
movement. The first case presented, and other patients have been noted to be eating or 
drinking at the onset of pain.4,6–8 However vomiting has also been proposed, as in the 
second case, through oesophageal hyperpressure.8–10  

Some authors have described spontaneous oesophageal haematoma as an intermediate 
stage between Boerhaave’s syndrome and a Mallory-Weiss tear, although there are 
fundamental differences between these entities, for example forceful vomiting is not 
always a feature of spontaneous oesophageal haematoma.8 

Others may have a bleeding diathesis or be on an anticoagulant3,11,12 and trauma forms 
a group of patients.13 Cases 3 and 4 were anticoagulated. 

Anatomically the haematoma is normally identified in the distal oesophagus as this is 
the area least supported by the adjacent structures, the heart and trachea.14 The 
haematoma has been reported in one study to lie between the circular and longitudinal 
muscles of the oesophagus,2 however considering the structure of the oesophagus, 
with the mucosa being weakly attached to the muscularis propria, a submucosal 
situation would seem more likely and is the accepted position of the haematoma.15–17 

Clinically the condition is associated with chest pain or epigastric pain of sudden 
onset, that may radiate to the back and may be difficult to differentiated from cardiac 
pain, major vessel dissection or oesophageal rupture.18 There is often associated 
sweating and tachycardia, consistent with severe pain and odonophagia or dysphagia 
may be present.18 Thirty-five percent of patient present with a triad of retrosternal 
chest pain, dysphagia, and haematemesis,19  and 80% have two of these features.20 

Computed tomography (CT) scanning is sensitive and specific for oesophageal 
pathology, and can be diagnostic. The characteristic features are a dilated oesophagus 
containing a homogenous density greater than water, and a meniscus at the air lumen 
mucosa interface.21,22   

The endoscopic findings are typical with a blue submucosal haematoma bulging into 
the oesophageal mucosa.5 Other diagnostic tools include magnetic resonance imaging 
(MRI), however this form of imaging may be complicated by movement artefact. 
Typically, the MRI findings are of a posterior mediastinal mass with intermediate 
signal intensity on T1- and T2-weighted images with scattered areas of high signal 
intensity within the mass.2,21  

Transoesophageal ultrasound gives excellent views of the oesophagus, however the 
probe is placed blind and may traumatise the oesophagus. 
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The prognosis is good14  with patients tolerating a fluid or soft diet as soon as the 
dysphagia passes. The haematoma resolves in 7 days,5,19 leaving a shallow ulcer. 
Occasionally severe bleeding or perforation may occur.20 

Conclusion 
This paper describes four cases of spontaneous oesophageal haematoma, identifying 
anticoagulant therapy as a major risk factor. The management is all cases was 
conservative, with good results. A review of the literature supports conservative 
management of this condition. 
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Jaw osteonecrosis associated with bisphosphonates 
Jodie Battley, Sisira Jayathissa, Eric Seneviratne 

Osteonecrosis of the jaw (ONJ) is a disabling and potentially incurable condition in 
which localised vascular insufficiency of the mandible or maxilla renders the bone 
unable to meet increased repair needs following tooth removal, infection, and simply 
the day-to-day physiological stress of mastication.1  

Since 2003, an increasing number of cases of ONJ in patients using long-term 
intravenous or oral bisphosphonates have been reported in the literature.1 

Case report 
A 73-year-old New Zealand European man with multiple myeloma presented in July 
2005 with a 1-year history of gradual decline in health. Myeloma was diagnosed in 
early 2001; initial therapy included melphalan and alternate day prednisone, with 
subsequent weekly cyclophosphamide and monthly pamidronate 90 mg IV infusions, 
later changed to zolendronate 4 mg IV infusions in October 2001.  

Despite multiple adjustments to medications, his musculoskeletal symptoms persisted 
and he was commenced on thalidomide 1 month prior to presentation. During 
admission, he was noted to have a painless area of exposed bone and necrosis in the 
left maxillary alveolar ridge (Figure 1); and the clinical and radiological diagnosis of 
osteonecrosis of the jaw (ONJ) was made. 

 

Figure 1. Osteonecrosis of the maxillary alveolar ridge 
 

 

 

 

 

 

Zolendronate infusions were stopped. His dentures were removed, with soft linings 
used for mealtimes, and he was treated with a course of oral amoxycillin plus 
antibacterial mouth rinses and regular dental reviews. He had no recent history of 
invasive dental procedures. Following discharge, he declined any further dental 
follow-up and later died due to complications of myeloma. 

Discussion 
Bisphosphonates are powerful osteoclast inhibitors with anti-tumour and 
antiangiogenic properties widely used in the management of osteoporosis, 
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Paget’s disease, multiple myeloma, metastatic bone disease, and hypercalcaemia of 
malignancy.2,3  

Etidronate, alendronate, pamidronate, and zolendronate are bisphosphonates that are 
currently available in New Zealand. Etidronate has not been associated with ONJ. 
Although ONJ occurs more commonly with IV bisphosphonates, oral alendronate has 
also been implicated. It is anticipated that use of alendronate in New Zealand will 
increase after recent widening of access by New Zealand’s Pharmaceutical 
Management Agency (PHARMAC).  

The Centre for Adverse Reactions Monitoring (CARM) in Dunedin has received 
reports of three other cases of ONJ: one with pamidronate and two with zolendronate. 
All three patients had some form of bony malignancy. 

The pathogenesis of osteonecrosis is thought to be related to over-inhibition of 
osteoclastic function leading to inability to replace dying osteocytes and maintain the 
capillary network.1 ONJ is known to be associated with radiotherapy, chronic 
osteomyelitis, major dental surgery, poor oral hygiene, and corticosteroid therapy.4 
Coexistent thalidomide therapy, diabetes mellitus, and peripheral vascular disease are 
thought to confer additional risk.2, 4  

Effective management of ONJ remains unclear, and it appears that the disease may 
progress despite surgery or cessation of therapy. In established cases, palliation and 
control of secondary infection are the main goals of treatment.3  

ONJ progression has been shown to be limited with short courses of antibiotics for 
secondary infection, chlorhexidine mouthwash, minor debridement, and wound 
irrigation.3 Radical resection of necrotic bone is of limited benefit, and may aggravate 
the condition.2, 5 Hyperbaric oxygen does not appear to offer any benefit.3, 6  

Current recommendations prior to commencing long-term bisphosphonates are that 
patients be fully informed of the risk of ONJ, and undergo dental review for 
assessment and treatment of underlying dental disease.  

Due to increasingly widespread use of bisphosphonates for osteoporosis and cancers, 
it is essential that medical professionals are aware of this potential complication. In 
addition, more research is required to further define the aetiology, to determine which 
patients are at increased risk, and to provide guidelines for safe length of 
bisphosphonate treatment. 
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Osteonecrosis of the jaw and bisphosphonates—putting the 
risk in perspective 
Mark Bolland, David Hay, Andrew Grey, Ian Reid, Tim Cundy 
Abstract 
Osteonecrosis of the jaw is a poorly understood condition that has recently been 
associated with the use of potent bisphosphonate treatment. The prevalence appears to 
be approximately 1–10% in patients with malignancy treated with very high doses of 
intravenous bisphosphonates. In Paget’s disease and osteoporosis, where the doses of 
bisphosphonate used are an order of magnitude lower than the oncology dose, the 
prevalence appears to be much lower—probably less than 1 in 60,000. The aim of this 
article is to put the risks of osteonecrosis of the jaw into context with the benefits of 
bisphosphonate treatment in these clinical scenarios. 

Osteonecrosis of the jaw (ONJ) is a recently recognised (but poorly understood) 
dental condition that is associated with use of potent bisphosphonate therapy, usually 
in the context of malignancy.  

Recent publicity about ONJ in the lay media in New Zealand, and cautious 
recommendations by North American dental authorities,1 have created uncertainty, 
and in some cases alarm, amongst patients, doctors, and dentists about the safety of 
bisphosphonates. Specifically, some dentists are declining to perform dental work in 
patients who are receiving bisphosphonate therapy for non-malignant skeletal 
conditions, and some patients are discontinuing or declining effective therapy for 
osteoporosis because of concern about ONJ. 

The aim of this article is to examine the risks and benefits of bisphosphonate 
treatment in light of the current evidence pertaining to osteonecrosis of the jaw (ONJ). 

What is ONJ? 
ONJ is characterised by exposed areas of jawbone, more commonly affecting the 
mandible than the maxilla.2–5 Most cases are precipitated by tooth extraction or other 
dental surgery, but 25% occur without obvious preceding oral trauma.3 The problem 
may progress to bone necrosis and sinus or fistula formation, but its natural history is 
not known. While pain is a typical presenting feature, approximately 33% of cases are 
asymptomatic. Plain X-rays may be normal in the early stages, but later show poorly 
defined osteolysis with or without sequestrum formation. Histology has been reported 
as showing necrotic bone, bacterial debris and granulation tissue.3–5  

The clinical syndrome of ONJ was first described in association with bisphosphonate 
use by Marx in 2003.2 The pathophysiology of ONJ is unknown, however it is 
important to emphasise that ONJ appears to be unrelated to avascular osteonecrosis of 
long bones, or to radiation-induced osteonecrosis.  

Previously, the bisphosphonate-associated disorder had only been observed in the jaw, 
however one patient has been recently reported with ONJ of the jaw and auditory 
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canal.6 It is hypothesised that high doses of bisphosphonates suppress bone 
remodelling in the jaw to a degree that impairs the ability to repair microdamage 
induced by oral trauma and/or infection.  

The role of other potential risk factors such as chemotherapeutic agents, 
corticosteroids, poor oral health, and other dental comorbidities has not been 
established.4 The optimal management of established disease is uncertain at present 
but pain and infection control, conservative debridement of necrotic bone, and 
bisphosphonate withdrawal are recommended.5  

Who receives bisphosphonates? 
Before considering the incidence of ONJ in bisphosphonate-treated patients, it is 
important to emphasise that these agents are prescribed to two groups of patients: one 
with non-malignant skeletal diseases, in particular osteoporosis and Paget’s disease of 
bone; the other with cancer-related skeletal disease, most commonly metastatic breast 
cancer and multiple myeloma.  

Important differences exist between these patient groups in the dose of 
bisphosphonate prescribed, in concomitant medical therapies, and in the risk of 
developing ONJ (see below). Thus, patients with malignant skeletal disease typically 
receive 12-fold higher doses of bisphosphonates (4 mg intravenous zoledronate or 
90 mg intravenous pamidronate monthly, alendronate not used) than patients with 
non-malignant skeletal disease (osteoporosis, alendronate 70 mg weekly, intravenous 
pamidronate 90 mg annually, zoledronate 4–5 mg annually; Paget’s disease, 
intermittent courses of treatment every 2–3 years with alendronate 40 mg daily for 6 
months, intravenous pamidronate 60–180mg, or intravenous zoledronate 4–5mg). In 
addition, patients with cancer are typically receiving cytotoxic agents that may 
influence general and oral health. 

How common is bisphosphonate-associated ONJ? 
A recent review summarised published cases of ONJ.5 95% of the reported cases of 
ONJ occurred in patients with malignant skeletal disease. Of the three cases of ONJ 
that have occurred in association with bisphosphonate treatment for Paget’s disease, 2 
were prescribed inappropriately high doses of bisphosphonates (alendronate 40 
mg/day for 5 years, pamidronate 90 mg monthly for 18 months). In this review, 15 
cases of ONJ were reported in patients receiving bisphosphonate treatment for 
osteoporosis.4  

By March 2006, approximately 170 cases worldwide of ONJ in association with 
alendronate had been reported to the manufacturer (Merck).7 There are few clinical 
details available for the majority of these cases. These cases have occurred on a 
background of very extensive use of bisphosphonates for osteoporosis and Paget’s 
disease in the past decade.  

In 2004, it was estimated that there had been approximately 20 million patient-years 
of alendronate treatment for these conditions.8 It is possible that under-reporting of 
cases has occurred, but this would have to be very substantial to significantly alter the 
very low incidence.  

No cases of ONJ were reported in randomised controlled trials of alendronate, 
risedronate or ibandronate that collectively included more than 60,000 patients treated 
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for at least 2 years. Therefore, while the incidence of ONJ in patients treated with 
bisphosphonate for Paget’s disease and osteoporosis is difficult to determine, it is very 
likely to be less than 1/60,000 and is perhaps as low as 1/200,000.  

The incidence of ONJ in patients receiving high-dose bisphosphonate treatment for 
metastatic malignancy is much higher. Estimates range up to 10%,5 but the best 
available data, collected retrospectively on 4000 patients from a single institution, 
suggest that about 0.85% of these patients are affected.9  

Patients with ONJ in this setting have all had metastatic malignancies, most 
commonly multiple myeloma or breast cancer, and often have been receiving 
chemotherapeutic agents, or corticosteroids, or had other dental comorbidities.4 The 
roles of these possible predisposing factors have not yet been determined. 

Balancing the risks 
Osteoporosis—Bisphosphonates are the only available agents of proven effectiveness 
for the treatment or prevention of osteoporosis in New Zealand (oestrogen 
replacement therapy is also effective10 but not widely used).  

Alendronate treatment reduces the risk of vertebral and non-vertebral fractures by 
about 50%.11 The absolute benefit in fracture prevention from treatment with 
alendronate depends on the baseline risk of sustaining a fracture. For a 65-year-old 
woman with a bone density T score of -2.5 and no other clinical risk factors for 
osteoporotic fracture, the estimated probability of sustaining a hip fracture in the next 
10 years is 5.9%.12 In this situation the number of women that need to be treated 
(NNT) with a course of alendronate to prevent one hip fracture is 35.  

For an 80 year old woman with a previous osteoporotic fracture and a bone density 
T score of < -2.5, the estimated probability of sustaining a hip fracture in the next 10 
years is 45%.12 In this situation, the NNT is 4.5. In comparison, the number of women 
that need to be treated with a course of alendronate to cause one case of ONJ—the 
number needed to harm (NNH)—is very likely to be at least 60,000.  

Osteoporotic fractures are not trivial events. Hip fracture is associated with a 25% risk 
of death within 12 months of the event, and a high risk of decreased independence in 
those who survive.13,14 Clearly, the balance of risk and benefit favours alendronate 
treatment for osteoporotic patients. In addition, the NNH is sufficiently high that any 
form of screening or preventative dental treatment is highly unlikely to be cost-
effective or produce a meaningful reduction in ONJ incidence. 

Paget’s disease—Bisphosphonates are a highly effective treatment for 
Paget’s disease.15,16 Patients with Paget’s disease typically receive infrequent (every 
2–5 years) courses of bisphosphonates, such that the overall drug exposure is less than 
occurs in patients with osteoporosis. It is therefore very likely that the risk of ONJ in 
patients with Paget’s disease treated with conventional doses of bisphosphonates is 
even lower than that in patients with osteoporosis.  

Metastatic malignancy—Bisphosphonates reduce pain from skeletal metastases 
(NNT at 4 weeks is 11, NNT at 12 weeks is 4).17 In multiple myeloma, 
bisphosphonates reduce pathological vertebral fractures by 41% with a corresponding 
NNT of 10.18  
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In patients with breast cancer metastatic to bone, bisphosphonates reduce the number 
of skeletal events by 17%, the rate of skeletal events by 29%, reduce pain, and may 
increase quality of life. The NNT to prevent one skeletal event is 9.19 In prostate 
cancer with bone metastases, zoledronate reduced skeletal events by 25% over 18 
months in one trial of men with androgen-insensitive prostate cancer (NNT = 9).20 No 
other bisphosphonate has been shown to be effective in metastatic prostate cancer.20  

Treatment with bisphosphonates has not been demonstrated to prolong survival in any 
of these malignancies.18-20 Thus, in the treatment of metastatic malignancy, the 
absolute benefit from treatment (NNT 4–10 depending on endpoint) is much closer to 
the absolute harm from treatment (NNH 10–120). In this situation, screening or 
preventative dental treatment prior to initiation of bisphosphonate treatment may be 
appropriate and guidelines for dentists seeing such patients have been published.5 The 
efficacy of the recommended prevention strategies has not been evaluated. 

Currently, it is not known whether lower doses of bisphosphonates than are currently 
prescribed are effective in reducing cancer-related skeletal morbidity. If, as seems 
likely, there is a dose-response relationship between bisphosphonate treatment and 
risk of ONJ, the use of lower doses of bisphosphonates for treatment of skeletal 
metastases may be associated with a lower risk of ONJ. 

How should we approach the problem of ONJ? 
Current evidence suggests that the risk of ONJ in patients with cancer in whom high 
dose bisphosphonate therapy is being commenced is high enough to justify the 
screening and intervention strategies recommended by various dental authorities.1,5 It 
should be acknowledged, however, that at present such strategies have not been 
demonstrated to influence the incidence of ONJ. 

Current evidence suggests that the risk of ONJ in patients with non-malignant skeletal 
conditions who are receiving conventional doses of bisphosphonates is so low that (a) 
systematic screening or prevention programmes and (b) withholding dental 
procedures are not justified in this setting.  

Adopting an ultra-conservative approach in these patients runs the risk of denying 
necessary dental care to patients receiving bisphosphonates, and denying patients with 
dental disease an effective therapy for osteoporosis or Paget’s disease.  

Recommendations for dental care in patients receiving bisphosphonates for non-
malignant skeletal disease have recently been developed.21 Routine dental care, in the 
form of an annual examination, should be encouraged in all patients. 
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The use and abuse of the Galvano-Cautery 
This extract is taken from an article by Dr MacDonald published in the New Zealand 
Medical Journal 1907, Volume 5 (22), p7–12. 

For the successful use of the cautery, a clear idea of why one is employing it, and a 
judicious choice of cases, is essential. It is often regarded as a weapon of destruction 
only, whereas in my opinion, its chief value lies in its counter-irritant effect: that the 
effects are far reaching has been shown by Dixon and Brodie in their experiments on 
the muscular fibres of the bronchial tubes, in the course of which they obtained a 
contraction of these and an inhibitory effect on the heart by cauterising the septum: 
the curious collapse of the erectile tissue, sometimes seen after first examining the 
nasal passages, show how susceptible is the vaso motor centre governing the 
bloodvessels of the nasal mucus membrane; and even after the inferior turbinals have 
been fully cocainised, a light cautery of this or of the septum may lead to further 
collapse of the erectile tissue.  

It is, I believe, this action which makes the cautery so valuable an agent in the 
treatment of nasal neuroses, such as Hay-fever, and paroxysmal sneezing, where no 
definite obstruction exists between the attack and in intermittent obstruction, 
especially at night, and not a few cases of frequently recurring catarrhal attacks. I 
think we should regard all such oases as dependent on unduly sensitive vasor motor 
and. secretory centres: the mucous membraues themselves are generally healthy 
enough and the usual expression of an irritable mucous-membrane is misleading: we 
do not say that a person who flushes easily has an irritable skin. 

In these affections, the cautery applied in the way suggested, to the septum opposite 
the anterior end of the middle turbinal, and to the anterior ends themselves of the 
middle and inferior turbinals, will give the best results. 

It is in cases where some permanent obstruction such as a spur, a very small polypus, 
or definite under-growth of the inferior turbinal exists, as well as one or other of the 
above mentioned neuroses, that the temptation arises to use the cautery both for its 
action as a destructive agent and as a counter irritant. Except where the actual over-
growth is small, it  is better not to attempt its removal by this method, but to use other 
operative means, and, if the symptoms be not removed by these, to use the cautery 
subsequently. 

As a destructive agent, the cautery has the advantage of being bloodless and painless 
in its action: there is less tendency during healing to the formation of granulations in 
the case of removal of a spur, so that for a small anterior cartilaginous spur with a 
narrow base or for one composed largely of erectile vascular tissue, it can be used 
advantageously provided these be not too close to the floor of the nose: it is important 
that the angle between the base of the septum and the inferior meatus should not be 
singed even by the heat of the cautery point extending to it, as very nasty transverse 
cicatrices may result, the looser mucous-membrane of the floor of the inferior meatus 
being drawn up to the septum.
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Portomesenteric venous gas 
Selvaraj Joye Varghese, Nattusamy Loganathan, Eswaran Selvakumar, 
Prabhakaran Madhan, Shanmugasundram Rajendran, Venkataraman Jayanthi 

A 50-year-old male, known to be diabetic and hypertensive, was admitted to hospital 
in a state of shock. This was preceded by diffuse abdominal pain, distension, and 
bleeding per rectum for 5 days. He was on treatment for ischaemic heart disease and 
diabetes. 

On examination, he was afebrile, drowsy, and dyspnoeic. Pulse rate was 120 per min 
and feeble. Systolic blood pressure was 90 mmHg; diastolic was not recordable. 
Abdomen was distended and bowel sounds were not audible. Plain X-ray abdomen 
was not informative. CT abdomen was taken. 

CT abdomen was confirmative of hepatic portal vein gas secondary to necrotizing 
enterocolitis (see Figures 1–3). 

Emergency laparotomy was planned but the patient’s general condition was poor due 
to disease perse as well as associated comorbid illness. In addition he was on a 
dopamine infusion. He died within three hours after admission.  

 

Figure 1. Air in the left side of the portal venous system 
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Figure 2. Air in the main portal vein and splenic vein 
 

 
 

Figure 3. Air within the luminal wall 
 

 
 

Discussion 

The first description of hepatic portal vein gas (HPVG) was in an infant in 1955, 
following E. coli septicaemia. HPVG is an ominous sign of mesenteric ischaemia or 
necrotizing enterocolitis and is associated with a high mortality.  

Other causes of HPVG include necrotizing pancreatitis, abdominal abscess, intestinal 
obstruction, perforated gastric ulcer or carcinoma, diverticulitis, inflammatory bowel 
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disease, abdominal trauma, ingestion of a caustic agent, and placement of gastrostomy 
tubes.2  

The cause may be iatrogenic, especially following diagnostic (biopsy) or therapeutic 
endoscopy procedures or during hydrogen peroxide lavage and umbilical vein 
catheterisation. The prognosis is good in these latter instances.  

Portal vein gas has been observed in organ transplantation (liver, kidney, bone 
marrow), pulmonary disorders (chronic obstructive pulmonary disease, 
bronchopneumonia, asthma), steroid and cytostatic therapy, cystic fibrosis, child 
abuse, and seizures.3 Tsai et al4 reported a case of HPVG and small-bowel obstruction 
after appendectomy. The cause remains unknown in 5–15% of instances.5  

The portal vein gas is often seen at the periphery of the liver due to centripetal flow of 
blood and not uncommonly is directed towards the left division due to a vertical take 
off of this branch.7 In contradistinction, air within the biliary system is often 
prominent in the central portion (i.e at the hilum of the liver) due to centrifugal flow 
of bile.1,6 
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Medical journals and peer review 
Most medical journals go to great lengths extracting statements of conflicts of interest 
from authors.  

In this editorial, Kamran Abbasi asserts that good journals will also publish editors’ 
conflicts of interest in relation to published articles and also ask peer reviewers for 
conflicts of interest. He also advocates open peer review instead of the traditional 
system whereby the identity of the author is known to the reviewer but the identity of 
the reviewer is not known to the author. 

Abbasi recalls that his experience of implementing open peer review at the BMJ is 
that open peer review makes reviewers more courteous and less inclined to torpedo a 
paper with emotional—and sometimes offensive—arguments. And his journal—that 
of the Royal Society of Medicine—will henceforth pursue this course. 

JRSM 2006;99:379 

 

Rosiglitazone—can it prevent the development of type 2 diabetes? 
Rosiglitazone is a thiazolidinedione—this class of drug increases hepatic and 
peripheral insulin sensitivity, preserves insulin secretion, and might promote 
pancreatic β-cell health. We do not have this agent in New Zealand, but we are able, 
under special authority, to use the related pioglitazone. Another drug of this class, 
troglitazone, has been withdrawn because of hepatotoxicity.  

The aim of this study was to assess prospectively the drug’s ability to prevent type 2 
diabetes developing in individuals at high risk of developing this condition. In this 
randomised placebo controlled trial the results demonstrated that rosiglitazone at 8 mg 
daily for 3 years substantially reduces incident type 2 diabetes and increases the 
likelihood of regression to normoglycaemia in adults with impaired fasting glucose or 
impaired glucose tolerance, or both. 

However, to keep matters in perspective, it should be noted that lifestyle interventions 
that target diet and physical activity reduce incident diabetes by more than 50%, but 
are difficult to sustain. 

Lancet 2006;368:1096–105 

 

Management of acute renal failure—intravenous fluids or loop 
diuretics? 
Whilst pondering the cause of acute renal failure—dehydration, sepsis, nephrotoxic 
drugs, metabolic derangement, or obstruction—many clinicians administer frusemide. 
Should they? 

URL: http://www.nzma.org.nz/journal/119-1246/2353/ © NZMA 
 



 

A meta-analysis of 9 randomised trials involving 849 patients with (or at least risk of) 
acute renal failure says no. Five outcome results, including death, were considered 
and frusemide was not shown to be beneficial. 

The conclusions of this study were endorsed by an editorial commentator who felt 
that the “priorities in treating acute renal failure are to optimise fluid balance, treat 
underlying causes, and initiate renal replacement therapy at the appropriate time.” 

BMJ 2006;333:406–7 & 420–3 

 

Medical schools in the United States, 2005–2006 
You may find this boring but I found it interesting. There are 125 schools spread over 
46 states—Alaska, Delaware, Idaho, Maine, Montana, and Wyoming miss out. The 
total enrollment of students is 68,280 of which 49% are female—in 1985–1986 the 
total was 66,604 including 32% females. The feminine trend is expected but the total 
number increase over 2 decades seems smaller than expected. 

The largest school by far is at the University of Illinois, Chicago—1329 medical 
students, and the prestigious private Mayo Clinic school has only 166 students. Forty-
seven (37%) of the schools are private organisations. Amongst these is the felicitously 
named Rosalind Franklin Medical School in Illinois—Franklin being the unlucky 
non-recipient of the Nobel prize for her work on the molecular structure of DNA. 

JAMA 2006;296:1147–51 

 

Theophylline for COPD (chronic obstructive pulmonary disease) 
Theophylline has been used as a bronchodilator in the treatment of COPD for over 70 
years, but has lost popularity as better tolerated and more effective bronchodilators 
have been introduced. Unfortunately to achieve significant bronchodilation 
comparable to that of a β2 agonist, relatively high plasma concentrations are needed 
(10–20 mg/l). 

Many patients are not able to tolerate theophylline at these “therapeutic” 
concentrations because of gastrointestinal adverse reactions. These points are 
remarked upon by respiratory physician guru Prof Peter Barnes in his review of a 
paper on new-found properties of theophylline. In this, Japanese physicians provide 
convincing evidence from a randomised trial that theophylline reduces nitrative stress 
and neutrophil infiltration in COPD airways to a larger extent than inhaled 
corticosteroid. And Barnes says that this action of theophylline is seen at low plasma 
concentrations (optimally 5 mg/l)—so, perhaps benefit without adverse effects? 

Thorax 2006;61:742–3 & 761–6 
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SPARC (Sport & Recreation New Zealand) endorses the 
Auckland study of cardiovascular risk factors by Metcalf 
and colleagues 
The article by Metcalf and colleagues titled Trends in major cardiovascular risk 
factors in Auckland, New Zealand: 1982 to 2002–2003 published in the 17 November 
2006 issue of the Journal (http://www.nzma.org.nz/journal/119-1245/2308) presents a 
compelling argument for New Zealanders to increase physical activity levels to help 
sustain the decline in cardiovascular mortality rates achieved over the past 35 years. 

Concern over New Zealand’s rapidly increasing rates of obesity in adults, children, 
and young people has led to a proliferation of media reports and hypotheses about 
possible causes, treatment, and prevention. 

It is reassuring to read the authors’ call for “innovative and comprehensive 
programmes targeted at increasing physical activity”.  

SPARC, the government agency charged with promoting, encouraging, and 
supporting sport and physical recreation in New Zealand, invests approximately $50 
million in a range of organisations, policies, and programmes aimed at getting New 
Zealanders moving. 

A key SPARC-led programme, Green Prescriptions (GRx), already familiar to 
general practice since 1998, has been an effective and cost effective primary care tool 
to increase physical activity levels in patients and manage their health. 

Over 70% of GPs have used GRx and there are high satisfaction levels both with GRx 
services and support given to patients; 95% of GPs report that they “prescribe green” 
for overweight and obese patients and about half of patients report losing weight since 
receiving their GRx. 

SPARC is also part of a cross-government campaign, Mission-On, to improve the 
lifestyles of young New Zealanders. As part of the Mission-On package, GRx has 
received a significant increase in funding to allow for an expansion and strengthening 
of the infrastructure to ensure it better meets the needs of high risk populations 
including children and young people. 

Furthermore, SPARC administers several programmes aimed at increasing the 
physical activity levels of New Zealanders. Active Movement aims to ensure young 
children (0–5 years) have quality movement experiences which develop them 
physically, cognitively, and socially; the Active Schools initiative is designed to 
support school communities to promote and increase physical activity and wellbeing; 
the Active Communities programme sees SPARC partner with local territorial 
authorities to create opportunities for people to get moving through active leisure, 
active transport and active living; and the Push Play nationwide social marketing 
campaign aims to increase awareness about the benefits of regular, moderate, physical 
activity—and how easy it is to get active. 

URL: http://www.nzma.org.nz/journal/119-1246/2350/ © NZMA 
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At SPARC we’re dedicated to getting New Zealanders moving and will continue to 
work hard to ensure that everyone has the opportunity to choose and enjoy an active 
life. 

 

Diana O’Neill 
Senior Advisor, Active Living 
SPARC (Sport & Recreation New Zealand) 
Wellington 
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Cigarette pack covers (of health warnings) and individual 
freedom 
In response to Wilson et al (http://www.nzma.org.nz/journal/119-1243/2251/) who 
advocate banning the sale of cigarette pack covers, may I cite the Bill of Rights Act 
1990 which guarantees individuals and groups of individuals (such as tobacco 
companies) freedom of expression.  

The ability to market and advertise tobacco, and the right to market and sell sleeves or 
even stickers which cover up health warnings on cigarette packs, is under threat from 
government busybodies who want to run our lives for us at our expense.  

Although I don’t smoke, and detest the habit, I acknowledge the right of adults to 
enjoy tobacco. People should be allowed the freedom to learn from their mistakes. 

 

Richard McGrath 
General Practitioner 
Masterton 
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Wanganui Hospital 
On 10 November 2006, New Zealand’s Minister of Health, Pete Hodgson, issued a 
media statement, that began, “The Labour-led government will invest $34 million to 
provide Wanganui with a world-class hospital…the DHB’s focus on delivering health 
services in a safe modern way and improving links with primary care will produce 
excellent results.” 

Note the word “world-class”. Impressive, isn’t it? Beguiling, one might say. 
Great PR. 

One would expect a world-class hospital to attract world-class staff, but that’s a 
foolish mistake. As an episode of the BBC series “Yes, Minister” satirically pointed 
out over 20 years ago, you can have a world-class hospital with no medical or nursing 
staff at all. Indeed, it could be better that way. Staff and patients and doctors can make 
a place look untidy, they generate overheads costs, and bills for salaries and 
maintenance, and sooner or later the people who work there might threaten to resign 
or go on strike.  

Thus it is at Wanganui. Mr Hodgson promised the town just the hospital—no more. 
Any illusions the voters may have had about what would go on inside collapsed a 
mere 15 days after his press release, when we learned that the world-class hospital 
he’d been rooting for might, if present trends continue, open its doors with not a 
single medico in sight. There always was something prophetic about “Yes, Minister.” 

No cries of patients seeking succour, just the noise of twenty office typewriters 
pounding away. 

On 25 November 2006 came the announcement of the resignation of a senior surgeon, 
Clive Solomon, driving the administration into “deep shock.” Doctor numbers had 
already “plummeted to an all-time low.” There is now no paediatrician, no full-time 
obstetrician, and “inadequate access to radiology.” The hospital needs another 
orthopaedic surgeon. It will have today only about nine junior doctors instead of the 
eighteen to which it is entitled. 

This is not to suggest the Whanganui DHB isn’t trying. An obstetrician can download 
a job description from the Board’s website and ponder the promise of a full-time 
position paying between $113,000 and $163,000 per annum. Whatever his country of 
origin, he must “attempt to pronounce Maori words correctly,” and he must 
understand about the Treaty of Waitangi. When on call, which could conceivably be 
24 hours a day, 7 days a week, he will be required to take any calls within 5 minutes, 
and be situated at no more than a 15-minute drive from the hospital. 

The Board serves a population of 63,594. It declined by 10% between 1991 and 2001, 
and is expected to fall further, exhibiting a geriatric bulge. While medical staffing is 
skeletal at Wanganui Hospital, there are 1100 other people beavering away, and they 
make the Board possibly the largest employer in the region.  

There is a solitary ray of light for the people in Wanganui. The city of Palmerston 
North is a mere 74 kilometres away. Driving safely, you can cover the distance in an 

URL: http://www.nzma.org.nz/journal/119-1246/2352/ © NZMA 
 



 

hour and 5 minutes. The Whanganui District Health Board last year paid 
Palmerston North (and other hospitals) $17 million for work it can’t do itself.  

I suppose Pete Hodgson may as well get on with his “world-class” hospital. It will be 
the finest retirement home in New Zealand when the last specialist has packed up and 
departed. 

 

Roger M Ridley-Smith 
Retired GP 
Wellington 
(r.sdekka@actrix.gen.nz) 
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Increasing ciprofloxacin resistance in gonorrhoea 
Erana Gray, Jane Morgan 

A recent survey of the gonococcal isolates from Waikato Sexual Health Clinic 
patients found an increase in resistance to ciprofloxacin. Between January and August 
2006, there were 90 confirmed cases of gonorrhoea; 22 (24%) of 90 were resistant to 
ciprofloxacin. Only 53% of isolates were fully susceptible to penicillin, with 46% 
showing intermediate susceptibility and 1% with resistance to penicillin. All isolates 
were susceptible to ceftriaxone.  

There has also been an increase in the number of cases of gonorrhoea, up from about 
1% of all new clinical presentations 2 years ago to around 3% currently. Moreover, 
the number of laboratory isolates of Neisseria gonorrhoeae in the Waikato region has 
doubled over this period (Dr Chris Mansell, personal communication). 

In view of high levels of intermediate penicillin susceptibility locally, our clinic 
policy has been to use single-dose ciprofloxacin 500 mg PO as first-line therapy for 
suspected gonococcal infection. However, the first-line choice of ciprofloxacin could 
be modified by certain circumstances. For example, for sexual contacts of an index 
case with a known ciprofloxacin-resistant isolate, or if a suspected infection was most 
likely acquired from an area with known higher ciprofloxacin-resistance levels such 
as Auckland or overseas, then single dose ceftriaxone IM would be used as first-line. 
Likewise, for those with known penicillin-susceptible isolates or for contacts of fully 
susceptible isolates, then penicillin would be used. 

Auditing this policy, we found that 15 of 22 ciprofloxacin-resistant cases received 
ceftriaxone as their first-line therapy, before susceptibility reports were available, 
whilst 7 patients were treated with ciprofloxacin. Of these, 5 were recalled and given 
ceftriaxone without test of cure, 1 had a proof of cure test showing the infection had 
resolved after ciprofloxacin only, and 1 was lost to follow-up.  

In a 2001 discussion document, the World Health Organization suggests, “5% 
resistance is the cut-off now most generally applied” to empiric antibiotic choice for 
gonorrhoea although they note that this “criterion may have been derived 
empirically”.1  

The British Association for Sexual Health and HIV no longer recommends 
ciprofloxacin as first-line therapy, citing a 14.1% resistance rate present in the UK. 
However, they do support it as an alternative regimen where regional prevalence is 
known to be less than 5%.2 The CDC 2006 STD treatment guidelines report 
increasing quinolone resistance within the US, and recommend that they are not used 
for the treatment of gonorrhoea in areas of increasing prevalence.3 

Oral alternatives for quinolone-resistant gonorrhoea are extremely limited in New 
Zealand. However, the acceptable failure rate for any given treatment needs to 
consider the consequences of continued infection, as well as the difficulty in follow-
up and re-treatment.  
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Using the risk-based assessment, 8% (7/90) of our patients did not receive 
microbiologically appropriate initial first-line therapy. The three laboratories covering 
the Waikato region confirm that ciprofloxacin resistance was less than 2% in 2004, 
but during 2006 has reached 15% at Medlab Hamilton, 21% at Pathlab, and 28% at 
Waikato Hospital (personal communications Christine Pickett, Jan Bird, and Sean 
Munroe respectively).  

Our clinic now recommends ceftriaxone as first-line empiric therapy for suspected 
gonorrhoea in the Waikato region. Where the susceptibilities of an isolate are known 
at the time of treatment, penicillin/probenecid or ciprofloxacin continue to be the 
more desirable options. 

Resistance of N. gonorrhoeae to quinolones and other antimicrobials is expected to 
continue to spread, so ongoing local surveillance for antimicrobial resistance is crucial 
for guiding local therapy recommendations. 

 

Erana Gray 
Sexual Health and Infectious Diseases Registrar 
Sexual Health Clinic 
Waikato Hospital 
Hamilton 

Jane Morgan 
Sexual Health Physician 
Sexual Health Clinic 
Waikato Hospital 
Hamilton 
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William Luey  
General Practitioner. 30 October 1934—8 September 2006 

William Luey was born in Westport, the 5th of 8 children. He attended Westport 
Primary School and was 10 when his family moved north to Wellington. He attended 
Wellington Technical College and then Otago University graduating MBChB in 1958.  

During his years in Dunedin he stayed at 
Carrington Hall before becoming a ‘scarfie’ and 
flatting with friends with whom he has 
remained close for the rest of his life. He was a 
talented basketball and rugby player and noted 
for his wise counsel and culinary skills. He 
married his childhood sweet heart, Freda, in 
1958.  

Bill spent three years as a House Officer at 
Wellington and Hutt Hospitals and then entered 
the wide world of general practice in Naenae, 
where he practised for 39 years. Bill and his 
partners assisted with the actual building and 
decorating of purpose built rooms, the Naenae 
Medical Centre.  

For all of these years he provided exceptional care to his large number of patients 
(3500 or more for many of those 39 years). Bill’s was a true family practice. He 
delivered 150 babies per year, ushering in a couple of generations of Lower Hutt 
residents, was a police doctor for many years, and attended residents of a nursing 
home.  

He was respected by all—colleagues, GP registrars, and patients—and was an integral 
part of and a true friend of the community. “Doc,” as he was affectionately known, 
always provided after hours care from his home. The lounge would become the 
waiting room and patients would be offered cups of tea and watch TV with the Luey 
family. His brand of general practice has sadly departed with him.  

Bill’s intermittent personal brushes with coronary and vascular disease led him in 
1986 to co-found a local Trust—the Hutt Hospital Heart Trust—to raise money for 
equipment, patient comforts, and staff education at his local hospital. With a blaze of 
local public activity, the Trust rapidly raised the necessary funds to purchase the 
hospital’s first echocardiograph. The Trust continues in operation having raised over 
$600,000 for this and similar purchases.  

Until recently, all meetings of the Trust were hosted at Bill’s home, good attendance 
being ensured by his wife’s generous catering. This year, Bill’s contribution to this 
initiative was recognised by a Civic Award for Community Service from the Hutt 
City Council.  
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Bill was aware of his nomination but sadly did not survive until the presentation of 
the award which was received with great pride by his widow and family. 

Bill had a passion for horse racing, being a successful owner of several winners and 
was a keen tennis player. Even when ill health slowed him down, he determinedly 
continued to play—but he stuck to doubles, using guile to assess those balls that did 
not warrant being chased down. 

Bill’s funeral service at Trentham Race Course was attended by so many family, 
friends, and ex-patients, it made one person comment that the car park had never been 
as full, even on Cup Day.  

Bill is survived by his wife, Freda, their 4 children (Brian, Stephen, David, and Leigh-
Anne), and 7 grandchildren. 
David Young (Naenae Medical Centre) and Stewart Mann (Wellington School of Medicine) wrote this 
obituary. Additional material and the photo were provided by Boyd Blake and Freda Luey. 
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John Borrie 
John Borrie died in Dunedin on 1 August 2006 at the age of 91. He was a generous 
contributor to the medical and community life of Dunedin in many ways. His 
distinguished contributions included thoracic surgery, undergraduate and postgraduate 
training, military service, medical history, and the cultural life of the city. 

 

John was born into a well-known medical family 
and lived his early life in Port Chalmers then later in 
Dunedin where he achieved distinction in academic 
and sporting activities at John McGlashan College. 
He then went on to a lively undergraduate medical 
education at Otago.  

John graduated from Otago in 1938 and soon after 
embarked on his war-time career as Captain in the 
New Zealand Army Medical Corps in the Middle 
East. Later he transferred to Greece where he was 
captured by the Germans and spent the remainder of 
the war as a medical officer in a POW camp.  

John worked tirelessly for his fellow captives and had the happy knack of arguing 
constructively with the Germans to improve the lot of his fellow POWs.  

He was awarded the MBE, the 1939–45 Star, Africa Star, and New Zealand War 
Service Medal in recognition of his distinguished war-time service.  

Never one to let events intimidate ambition, John studied surgical theory during his 
incarceration and he passed the Royal College of Surgeons’ part 1 examination in 
London soon after his release. His subsequent surgical contribution in London was 
outstanding, and he became the Royal College of Surgeons Hunterian Professor in 
1951 and also received the Jacksonian Prize for research into oesophageal and gastric 
cancer.  

John returned to New Zealand in 1952 and set about developing the Southern 
Regional Thoracic Unit based in Dunedin. Under his guidance, this Unit delivered 
(and continues to deliver) world-standard thoracic surgery to the southern region of 
New Zealand.  

He had a passion for teaching and his lectures were remarkable for the dynamic 
delivery of medical knowledge, clinical wisdom, and historical allusion. John had the 
vision to pioneer the Australasian Surgical Training Course which has maintained an 
impressive Trans-Tasman reputation. 

Experimental surgery took root at Otago because of John’s research expertise and 
scholarship. He published over 120 medical journal articles plus others in the domains 
of history and culture; he authored five books.  

John retired from practice in 1980, but before doing so, he was a significant driver for 
the establishment of the Alumnus Association of the Otago Medical School. 
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Predictably, following retirement, John did not contemplate relaxation but instead 
continued to promote the artistic and cultural life of Dunedin on many fronts. He 
deserves credit for contributing to the reputation of the Dunedin Public Art Gallery, 
the Otago Museum, and the Theomin legacy represented by Olveston. In addition, he 
worked with vigour to develop the historical galleries at Dunedin Hospital—now 
known as the John Borrie History Hall. 

John’s enviable ability to achieve excellence on so many fronts marks him out as one 
of the luminaries of his generation. His contribution would not have been possible 
without the stimulation and support of his wife, Helen, who has survived him, and his 
three children—Louise Borrie, Dr Philip Borrie, and Professor Michael Borrie. 
David Perez (Associate Professor, Oncology Department, Dunedin Hospital) wrote this obituary with 
assistance from Philip Borrie. The photograph is courtesy of the Otago Daily Times. 
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GRAHAM AITKEN NUFFIELD TRUST 
 

GRAHAM AITKEN NUFFIELD 
MEDICAL POSTGRADUATE TRAVELLING 

SCHOLARSHIP 

 
Applications are invited from well qualified New Zealand medical 

graduates in the 25–35 age group for the above Scholarship. 
 
 

The purpose of the Scholarship is to provide travel funds to enable New 
Zealand graduates to further their clinical medical training and research 

interests in the United Kingdom. 
 
 

The Scholarship will provide up to three return airfares to the U.K., 
together with allowances amounting to $3000. 

 
 

Candidates for the Scholarship must submit a training or research  
programme for approval together with the name of a person in the U.K. 

 who will provide salary and facilities. 
   
 

For further information please consult the Deans of the Schools of 
Medicine   

or write to Professor A.D.Campbell, Honorary Secretary, Managing 
Trustees, Graham Aitken Nuffield Trust, C/- Department of Chemistry,  

University of Otago, P.O. Box 56, Dunedin. 
 

 
Applications must be submitted to Professor Campbell by 31 March 2007  
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Primary Care in the Twenty-First Century: an international 
perspective 
Geoff Meads. Published by Radcliffe Publishing (Oxford), 2006. ISBN 1857757114. 
Contains 168 pages. Price £24.95 

Geoff Meads is Professor of Organisational Research at the Warwick Medical School 
at the University of Warwick. He is a qualified social worker who has previously been 
a regional NHS director for primary care and is advisor for the UK Department of 
Health on health policy issues. 

The book is a comprehensive overview of international primary care theory, 
contemporary developments, and the organisational diversity that existed over the 
2001–2005 period of study. It looks at both the ethics and economics of current 
primary care. 

Using a thematic analysis of data derived from semi-structured field interviews, the 
author has described how family medicine is now practiced in six discernible 
organisational forms.  

Meads, with extensive travel through 33 countries (including New Zealand), observed 
and explored relationship-based primary care and organisational developments 
sufficient to give specific working examples of each of the described forms. 

At the end of each chapter, a comment is made on the relative success of each 
organisational form with an eye to its future prospects. The book ends with a 
discussion of the difficulties around developing a political definition of primary care, 
and the effect this has had in delaying the progress of primary care development for 
both policy-makers and practitioners. 

For anyone attempting to gain an understanding of the global developments and 
international directions of primary care, this book is an excellent overview for 
physician or politician alike. 

The initial introduction and summaries are interesting and easily read. The more in-
depth discussion of organisational form and function can be harder going. Still, I 
would recommend the text to any of my primary care colleagues who have the time 
and inclination to gain a better understanding of where we may be headed. 

As the author states “the toughest truth for many practitioners of family medicine is 
that its future is not in their own hands.” 

Mark Cohen 
GP 
Ilam Medical Centre 
Christchurch 
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