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This issue in the Journal
Why do parents choose not to immunise their children?
M Hamilton, P Corwin, S Gower, S Rogers

About 5% of parents in New Zealand choose not to immunise their children. This
study interviewed 21 Christchurch parents who chose not to immunise their children.
The main reasons parents gave for not immunising their children related to concerns
about the side-effects of vaccines. Many parents received no information on
immunisation from their midwife or lead maternity carer.

Attitudes to immunisation: a survey of health professionals in the Rotorua
District
T Jelleyman, A Ure

Using a simple paper-based questionnaire tool, Rotorua health professionals involved
in the vaccination schedule were surveyed regarding attitudes to immunisation. On the
basis of an 85% response rate, strong notional support of vaccinations was
demonstrated, but significant underlying uncertainties or concerns were identified
regarding perceived risks, the MMR vaccine, and the ethical tensions between
community protection and individual risk. Continuing professional education and
dialogue through training programmes and medical literature are indicated to address
these concerns.

Serological evidence of Toxoplasma gondii infection among pregnant women in
Auckland
A Morris, M Croxson

Serum samples from pregnant women in Auckland were tested for antibodies to
Toxoplasma gondii. The results show that two thirds of women are susceptible to T.
gondii and that, if testing became part of antenatal screening, up to 2.2% of pregnant
women would need additional testing to check that they did not have recent infection.
There are inadequate reasons for routine antenatal testing for toxoplasmosis in New
Zealand. Pregnant women should rather be advised on how to avoid infection during
pregnancy.

Norovirus outbreaks in a hospital setting: the role of infection control
S Lynn, J Toop, C Hanger, N Millar

Norovirus is a common cause of viral gastroenteritis outbreaks and is characterised by
swift onset of nausea, vomiting and diarrhoea. Outbreaks are commonly reported in
settings such as restaurants and cruise ships. Healthcare settings can also be affected,
with rapid spread between patients and staff resulting in staffing shortages, hospital
disruption and ward closure. This paper reports two outbreaks in separate
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rehabilitation wards for older people and the key role played by infection control in
limiting their spread.

A thirty-year (1970–1999) study of coeliac disease in the Canterbury region of
New Zealand
B Cook, R Oxner, B Chapman, M Whitehead, M Burt

Coeliac disease is caused by an intolerance to gluten, and affected individuals have to
follow a lifelong gluten-free diet to prevent ill health. In this study, 416 people with
coeliac disease were identified in the Canterbury region over a 30-year period, which
indicates that this is a relatively common disorder. The incidence of diagnosed coeliac
disease rose during the study in both children and adults. This probably reflects better
detection of the disorder through greater awareness and improved diagnostic tests.
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Concerns of health providers and parents affect
immunisation coverage
Nikki Turner

New Zealand has a disappointing record with immunisation coverage as we continue
to languish with low immunisation rates, well below the targets set in earlier national
strategies.1 While there are currently no available national coverage data, the high
background rates of pertussis disease alone suggest that coverage rates are unlikely to
have improved much over the 1992 national coverage survey. This survey showed
that less than 60% of children, and more alarmingly only 42% of Maori and 45% of
Pacific children, were fully immunised by two years of age.2

Despite the disappointing national picture, local initiatives have shown it is possible
to achieve and maintain higher coverage rates, such as those seen in Rotorua. These
all take local flavour, but show the key characteristics of committed teams and
integrated processes at the primary healthcare level.

The international literature reflects several clear themes on how to gain and maintain
high immunisation coverage. These cover enhancing access and provider-based
interventions and strategies to increase community demand.3 Key aspects of delivery
include financing the system effectively, focussing on provider practice, appropriate
integrated information systems and community support.3

Possibly of greatest importance in the overall picture in obtaining high immunisation
coverage is the role of the primary care providers – both their support and knowledge
base appear to be vital ingredients for improving immunisation rates – and this may
be a more important aspect than parental knowledge base.4

The excellent paper in this edition by Jelleyman and Ure demonstrates that health
professionals in the Rotorua District express strong statements of support for
immunisation, but hold significant underlying uncertainties.5 Of note is that 11% of
health professionals consider immunisation to have unacceptable dangers and a
further 17% are unsure. Furthermore, over one third of health professionals were
uncertain about the lack of association between autism and MMR. There is a well-
established and vast scientific literature around immunisation risks and dangers and
the particular issue of MMR/autism has been broadly discredited, 6 although continues
to have a life through the media. The knowledge base and attitudes of health
professionals do not appear to match their belief in the importance of science, and
how little they consider themselves to be influenced by the media. This highlights the
need for us as health professionals to be more discerning and to look more critically at
our knowledge gaps and the influences building our attitudes.

Recent research in New Zealand looking at general practitioner knowledge and
attitudes nationally has highlighted both significant knowledge gaps and the desire of
health professionals for extra resources to support more effective communication with
parents.7 In this research, health professionals failed to recognise the importance of
their own knowledge gaps and educational needs. The most significant barrier to
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raising coverage identified by GPs was parental concerns over vaccine safety and
associated misconceptions. The second most significant barrier was the concern over
lack of funding to providers. This is strongly backed by the international literature,
which shows clear relationships between improved coverage and financial and quality
support to health professionals. The inadequacy of the immunisation benefit subsidy,
particularly to cover the costs of children who are harder to access, has been
frequently highlighted.8

The antenatal period also needs focus as an important ingredient. New Zealand
research has shown that the majority of mothers make their decision around
immunisation in the antenatal period.9 Furthermore, it has been shown that parents
lack information in this period and wish to have more.9 Jelleyman and Ure support
this concern by showing the significant knowledge gaps and range of attitudes
displayed by some antenatal providers. Will extra focus in this area make a
difference? An interesting New Zealand study from 2001 (A Wroe, N Turner,
unpublished data) demonstrated that giving increased information in the antenatal
period with a decision-making aid does follow through to a significant increase in
timely immunisation coverage in the infant.

The paper by Hamilton et al delineates the common themes from parents who chose
not to vaccinate.10 While there are no precise data, information to date suggests the
anti-immunisation lobby to be in the order of 5–6% of the population.11,12 This group
has always been an active part of the New Zealand scene. The importance of this
sector is not so much its existence, as its members remain a small percentage of the
community, as its influence on the wider community, particularly as modern
communication tools such as the Internet create much more effective and rapid access
to wide networks. Local research has already demonstrated that there is a high level of
misconception about the issues surrounding immunisation, with one in eight mothers
not believing that vaccines are effective and a staggering one in five mothers (one in
three of those under 24 years) believing that good hygiene and nutrition will prevent
the diseases vaccinated against.11

It is hardly surprising that the most consistent message coming through from parental
and health professional research is that one of the biggest barriers to achieving
immunisation in New Zealand is parental fear.7,13 This is also reflected in parents in
the Maori community.13 The parents of our most vulnerable children frequently have
considerable logistic, financial and, at times, cultural barriers to overcome to complete
an immunisation event. It does not take much to seed a degree of doubt or fear in a
struggling parent to make the likelihood of achieving a full and timely course of
immunisation even more remote.

Current strategy in New Zealand is appropriately being directed towards being able to
track and offer services to the children who are missing out. However, until we also
seriously tackle the considerable gaps in the needs of health professionals – both
resource needs and knowledge gaps – we are unlikely to make much headway with
addressing community-wide fears and misconceptions around immunisation and
attitudes.

As New Zealand children, particularly Maori and Pacific, continue to suffer the
terrible burden of meningococcal B disease the new MeNZB vaccine is in the last
phases of trials. Current data are looking positive and, if the trials continue to a
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successful completion, New Zealand can hope to see this vaccine introduced to all
children under 20, progressively around the country from mid-2004 onwards. This is a
very ambitious programme, but the needs of our children are urgent. It will need
strong support to reach the most vulnerable. Health professional support and
education and community communication strategies are core components.
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Answers about coeliac disease and still more questions
Mark Lane

Increasing prevalence?
When I went though medical school in the 1970s we learned that coeliac disease was
a condition precipitated by the eating of wheat, barley, rye and oats, which damaged
the small-bowel mucosa resulting in villous atrophy. This caused a state of
malabsorption resulting in the classical clinical presentations of anaemia, diarrhoea
and marked weight loss. It was felt to be an uncommon disease, with a prevalence of
about 1:5000.

In this issue of the NZMJ our colleagues from Christchurch present data
demonstrating that coeliac disease may in fact be one of the most common chronic
diseases in our community, with a prevalence of 1:83 of the Canterbury population.1

This prevalence is one of the highest recorded in the Western world.

Why such a huge change over a 30-year period? First, we have come to recognise that
the clinical spectrum of coeliac disease is much wider than originally thought. By the
late 1970s it was already recognised that isolated iron and folate deficiency in adults,
dermatitis herpetiformis and growth retardation in children could be due to coeliac
disease. The spectrum of diseases recognised to be associated with an increased
prevalence of coeliac disease has expanded and includes (but is not limited to) IgA
deficiency, Type 1 diabetes mellitus, premature osteoporosis, primary infertility, and a
variety of autoimmune diseases.

Coeliac disease can exist in a completely asymptomatic state without any markers of
nutritional deficiency. Widespread and easy access to endoscopic biopsy of the small
bowel has facilitated histologic diagnosis. Antibody testing is, however, where our
biggest gain in confirming diagnosis has been made. The anti-gliadin antibody test
was inadequate. The endomyseal antibody test has proved to be highly specific
(greater than 95% of those with a positive test will have coeliac disease). The tissue
transglutaminase antibody performs at a similar level, though there are more
variations in the sensitivity and specificity between laboratories.

Our local observation is similar to the results from Christchurch that 10–20% of
coeliac patients will have a negative antibody result.

Because of the huge incremental gains in diagnostic accuracy we have achieved it is
not possible at this time to make a firm determination whether or not there has been a
true increase in the prevalence of the disease. Extension of the current study for
another 5–10 years will help us answer this question.

Antibody testing or endoscopic biopsy?
Endoscopic biopsy is considered still to be the gold standard diagnostic test. However,
antibody testing is readily available to all practitioners with a tick upon a laboratory
form and is recognised to be highly specific. Is it time to redefine to gold standard?
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If the antibody test is positive in a patient with either malabsorption or a known
associated condition can we bypass the biopsy? In this circumstance it is my opinion
that the diagnosis of coeliac disease is largely secure. However, it remains my
practice to recommend endoscopic biopsy in this circumstance for several reasons.

First, when one is recommending a lifelong dietary change (the implication of a
diagnosis of coeliac disease), which has a significant effect on the quality of life of the
patient as well as having significant cost implications, the diagnosis must be as secure
as possible. A baseline histologic appearance for later comparison is also especially
useful if there is failure to respond to diet. Finally, PHARMAC requires histologic
proof of diagnosis for a successful Section 99 application!

If the likelihood of coeliac disease is high (for example a patient has demonstrated
evidence of malabsorption), a negative antibody test should not dissuade one from
proceeding to biopsy because of the known false-negative rate.

In a person with a condition that is associated with a lower prevalence of coeliac
disease (<15%) a negative antibody test is sufficient to exclude a diagnosis of coeliac
disease.

Population screening?
With a prevalence of less than 1:100, are we reaching a point where we should be
considering population screening for coeliac disease? We have a simple test
(transglutaminase test) that is sufficiently specific and sensitive, and we have effective
treatment proven to mitigate the potential long-term complications. This suggests that
a case could be made for mass population screening. Studies suggest the cost for case
finding is not large.

What we do not have are sufficient data on the natural history of asymptomatic
coeliac disease. How many ‘well’ people will have to adopt a gluten-free diet to avoid
one patient developing a significant complication? (The ‘number needed to treat’.)
What is the expected compliance with diet in ‘well’ people? (One suspects it will be
poor.) What are the adverse effects of a gluten-free diet on ‘well’ people? (There is
evidence that treated coeliac children tend to be more overweight than their
counterparts.) Is the community able to supply the volume of gluten-free foods that
would be needed in these circumstances? In the absence of these data it is not possible
to make cost-effectiveness calculations for presentation to governmental bodies, who
are the funders of mass screening programmes.

To date I am not aware of any mass screening programme for coeliac disease in the
world, nor in my view are there data to support such a programme. There is a case for
screening some groups who are at increased risk of coeliac disease, particularly those
in whom the nutritional consequences of unidentified coeliac disease will have an
added effect on the consequences of their associated condition. For example, in
primary biliary cirrhosis, where added coeliac disease may result in accelerated bone
disease, or insulin-dependent diabetes, where dietary management plays such a key
role in care.

A more moot scenario is the screening of first-degree relatives of coeliac patients, of
whom about 10% can be expected to have coeliac disease. My personal view is that
only those with gastrointestinal symptoms, biochemical evidence of malabsorption, or
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a known associated condition should be offered diagnostic testing (antibody or
biopsy) at this time.

Coeliac disease in the next 30 years
It is interesting to speculate where coeliac disease will be in another 30 years. Our
knowledge of the immunopathogenesis is rapidly expanding, as is our knowledge of
the predisposing genetic factors.

I expect we will be able to identify at birth those at risk of coeliac disease and will
monitor these specific groups with simple antibody (or similar) tests to identify the
onset of disease and monitor treatment. Biopsy will be a thing of the past. Genetically
modified cereals that do not express toxic gliadin fractions will be readily available
and be largely indistinguishable from current cereals, so compliance with treatment
will be high. Long-term complications will be rare.

The questions will still be there, just different.
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Why do parents choose not to immunise their children?
Matilda Hamilton, Paul Corwin, Suzanne Gower and Sue Rogers

Abstract

Aims To ascertain the reasons why some parents choose not to immunise their
children and where these parents obtained their immunisation information.

Methods Seventy general practitioners (GPs) in Christchurch who kept a record of
children whose parents declined immunisation were asked to recruit these parents.
Half of the GPs were able to invite the 76 parents of children declining immunistion
to take part in this study. Twenty one (28%) of these parents agreed to completing a
structured questionnaire.

Results  Parents in this sample were highly educated and had used information from a
variety of sources in making their decision not to immunise. Almost half of the
parents had not discussed immunisation with their lead maternity carer. They viewed
information from the Ministry of Health as biased. They were concerned about
vaccine safety and efficacy and the effects of immunisation on their child’s immune
system.

Conclusions  Parents who choose not to immunise their children are distrustful of
information provided by the Ministry of Health. General practitioners are the main
source of immunisation information for these parents and they must be able to provide
accurate, unbiased information regarding the risks and benefits of immunisation.

New Zealand has very poor rates of immunisation compared with other countries.
Despite the implementation of the National Immunisation Strategy, with its target of
95% immunisation coverage by the year 2000, there is little reason to believe that
immunisation rates nationally have risen above the 60% at age two years identified in
the 1992 national survey.1,2 It is estimated that between 3% and 6% of New Zealand
parents make a conscious choice not to immunise their children (personal
communication, Dr Nikki Turner, Immunisation Advisory Centre, University of
Auckland, 2003).

There has been little research on the reasons why parents choose not to immunise
their children. A study of 68 parents from a large English health authority found that
religious beliefs and a preference for homeopathy were the two most common reasons
given for not immunising.3 Another study of parents’ perspectives on the measles,
mumps and rubella (MMR) immunisation found that parents who had chosen not to
immunise their children with MMR felt the potential risks of the vaccine outweighed
the risks of contracting the diseases.4 Another qualitative study from the UK
examined the decision-making process in thirteen parents who had chosen not to
immunise their children and found that parents perceived health professionals to be
providers of unbalanced information regarding immunisation.5 A recent discussion
paper on immunisation has suggested the need to actively involve the population in
immunisation policy.6 It furthermore suggested that this change in approach from
compliance to concordance requires ongoing qualitative research into how both
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immunisers and non-immunisers think. This study aimed to ascertain the
characteristics of parents who have chosen not to immunise their children, their
reasons for making this choice, and their sources of information.

Methods
Pegasus Health is an independent practitioners association of 230 general practitioners (GPs)
constituting about two thirds of practising family doctors in Christchurch city (population 318 000),
New Zealand. Children registered with Pegasus Health GPs have a 92.5% immunisation rate at age two
years (personal communication, Dr Kim Burgess, Pegasus Health, Christchurch, 2003). Those GPs
who reported to the immunisation coordinator for Pegasus Health the details of children for whom
immunisation was declined (about one third of all Pegasus members) were asked to participate in this
project. Parents were identified from the Pegasus Health immunisation database and their own GPs
were asked to invite them to take part in the research. The lead researcher then contacted consenting
parents and a face-to-face interview was arranged. Using a questionnaire to guide the interview, the
researcher sought demographic information about the parent and details about the child including age,
immunisation status and health professionals the child attended. The researcher asked where parents
obtained information about immunisation and how they rated the quality of that information. Parents
were asked specifically about immunisation information obtained from health professionals and about
their reasons for choosing not to immunise. The interview took 20–30 minutes to complete. One
researcher conducted all interviews. Ethical approval for the study was granted by the Canterbury
Ethics Committee.

Results
The 70 GPs who recorded ‘declined’ children were invited to assist with the research.
Thirty five (50%) GPs agreed to assist, 15 (21%) declined and 20 (29%) did not
respond. Seventy six families registered with the 35 participating GPs who had at
least one child registered as having declined immunisation were invited to take part in
this project. Twenty two (30%) of these parents agreed to take part, 8 (11%) declined
and 46 (60%) did not respond.

Twenty one interviews were conducted in the location of the parents’ choice, which
was usually their own home. Nineteen of the interviewees were female and two were
male. In the four cases where both parents were present demographic questions were
directed to the parent who felt they had taken the lead role in the immunisation
decision-making process. All interviewees had a partner. The characteristics of these
parents are summarised in Table 1. Parents choosing partial immunisation most often
chose tetanus and rubella for girls. Fifteen (71%) parents made the decision not to
immunise with their first child. In 20 cases (95%) this was a joint decision made
between the interviewee and their partner. Most parents (18/21, 86%) said the health
professional from whom they received the most information about immunisation was
their own GP.

Twenty parents were able to tell us about the immunisation advice they received
during the pregnancy of their unimmunised child. Only 5 of the 12 (42%) women who
used independent midwives as their lead maternity carer (LMC) had received
information on immunisation from their midwife. Only one of the three women who
used a specialist obstetrician as their LMC had discussed immunisation with their
specialist. All four women who used GPs as their LMC had either received
immunisation information or discussed immunisation with their GP. One woman had
a hospital midwife as her LMC and received information on immunisation from her.
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Table 1. Characteristics of 21 parents who chose not to immunise their children

Characteristic n (%)
Age (average) 39 years
Ethnicity
New Zealand European
Singaporean Chinese

20 (95)
1 (5)

Highest educational qualification
Master’s degree
Bachelor’s degree
Other tertiary qualification
Secondary qualification

2 (10)
11 (52)
5 (24)
3 (14)

Immunisation status of the 59 children of these parents
Completely unimmunised
Partially immunised
Fully immunised

24 (41)
29 (49)
6 (10)

Health professionals consulted by parents
General practitioner
Homeopath
Naturopath

20 (95)
10 (48)
9 (43)

Other sources of immunisation information
Family and friends
Immunisation Awareness Society
Books
Magazines
Internet

18 (86)
16 (76)
15 (71)
11 (52)
8 (38)

Parents usually had a number of reasons for choosing not to immunise, which are
summarised as follows:

Concerns about the risk of side-effects and complications from immunisations
Eighty five per cent of parents were concerned about the risk of side-effects from
immunisations. There was a belief expressed that adverse reactions are poorly
recorded and underestimated in New Zealand. Parents often mentioned the possible
link between immunisation and diseases such as autism, diabetes, Crohn’s disease and
asthma. Nine parents (43%) thought the risk of side-effects outweighed any possible
benefit gained by immunisation.

Concerns regarding children’s immune system Fifty seven per cent of parents
thought that children’s immune systems should be given the opportunity to develop
naturally by delaying immunisation or not immunising at all. Many parents thought
that immunisations were given too early and that immunisation weakens rather than
enhances the immune system. They also thought that if children contracted diseases
naturally they would develop better, lifelong immunity and this would strengthen their
immune systems.

Beliefs regarding diseases immunised against One third of parents regarded most of
the diseases immunised against as rare and not threatening to life. They saw
immunisation as an unnecessary risk to take to protect against diseases that, as one
mother said, are ‘few and far between’. Parents were more likely to immunise their
children against diseases they viewed as an immediate threat, such as tetanus or
meningitis.
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Concerns about the effectiveness of vaccines One quarter of parents thought that
vaccines were not fully effective and did not provide lifelong immunity. Parents often
mentioned cases of whooping cough in children they had known to be immunised
against this disease.

Having or knowing a child thought to have suffered an adverse effect from an
immunisation Two of the participants were the parents of children they considered to
have been permanently disabled by reactions to a vaccine. Two other mothers’
children had experienced short-term adverse reactions such as convulsions and
extensive swelling. Based upon their experience they had chosen not to have any of
their other children immunised. Two parents mentioned that knowing a child believed
to have been damaged by a vaccination had prompted them to look at immunisation
carefully. Three parents identified the possible link between immunisation and their
own children’s health problems, including autism, Crohn’s disease and food
intolerances, as a reason for choosing not to immunise.

Other reasons for not immunising Other reasons mentioned included the protective
effect of breast-feeding, not wanting to see a child in pain, too many vaccines
delivered at once, belief in Rudolf Steiner philosophy, a child spending its early
months close to its mother therefore lowering risk of disease, and the use of
complementary medicine and healthy living to build up immunity.

Several parents in our sample thought that their children’s health problems were
caused by immunisation. Some of these children had received compensation from the
Accident Compensation Corporation. We made no attempt to ascertain the likelihood
that their children’s problems could be attributed to immunisation. Many parents
thought that adverse reactions to immunisation were not accurately monitored and
therefore underestimated.

Parents were given the opportunity to comment on any aspect of immunisation at the
conclusion of the questionnaire and many parents stated that the information supplied
by their general practitioner was biased in favour of immunisation and downplayed
the risk of side-effects from immunisation. Since both the Ministry of Health
immunisation pamphlets and books and the information available from the
Immunisation Advisory Centre at the University of Auckland (IMAC, funded by the
Ministry of Health) clearly promote immunisation, these sources are viewed as biased
by these parents. Many parents expressed the desire to have information that is
provided by a neutral, third party outside the ‘medical establishment’.

Discussion

The parents we interviewed were well educated and had sought information about
immunisation from a variety of sources. They chose not to immunise their children
due to concerns regarding vaccine safety and efficacy as well as beliefs that diseases
immunised against are now rare and not life threatening.

A weakness of this study was its small size. The interviews  were conducted over the
summer-holiday period and many GPs and families could not be contacted, which led
to a poor response rate. Non-responding GPs and parents were not contacted again.
Nevertheless, 73% of parents we were able to contact agreed to be interviewed and
these parents were uniformly eager to give their reasons for choosing not to immunise
their children.
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Another weakness of this study is that all parents were recruited from GPs’ registered
patients. Parents who do not use a GP at all for their child were not studied. We are
unable to say how representative our sample was of all parents who choose not to
immunise their children. Furthermore, we are unable to give any reliable estimate of
the percentage of parents choosing not to immunise in Christchurch as there is no
comprehensive regional record kept of this information.

Many of our findings were similar to results from other studies of parents declining
immunisation. Sixty two per cent of the parents in our sample had a bachelor’s degree
or higher tertiary qualification, which is much higher than the New Zealand average
of 11.8%.7 Studies from overseas have also suggested that choosing not to immunise
is more common in parents with higher socioeconomic status.8 Previous New Zealand
research has indicated that better educated women were more concerned about the
perceived safety of vaccines.9

Our findings on the provision of immunisation information by lead maternity carers
confirms the findings of a New Zealand national study that found that only 61% of
mothers using midwives as LMCs had discussed immunisation with their midwife,
only 20% of women using specialists as their LMC had discussed immunisation with
their specialist, but that 81% of women who used GPs as their LMC had discussed
immunisation with their GP.10 It would appear that the statutory obligation to provide
immunisation information to parents is being ignored by a large proportion of both
midwives and specialists. Lead maternity carers are obliged only to provide Ministry
of Health immunisation information to mothers and are free to offer anti-
immunisation information from groups such as the Immunisation Awareness Society
at the same time. Over one third of our sample had already made a decision not to
immunise before the birth of the child, which highlights the need to give women
accurate information during their pregnancy.

Parents’ reasons for choosing not to immunise were similar to those given by parents
in studies from the UK and Australia, where worries about side-effects, the effects of
immunisation on the immune system, and ‘natural’ immunity were the major
concerns.4,11 The next most common reason was the belief that the illnesses
immunised against are not serious risks to health.5,12

The parents in this study were highly educated, caring people who had all undertaken
personal research and sought information from a variety of sources before choosing
not to immunise their children. The parents we interviewed retain a high level of trust
in their individual GPs, who are their most important source of immunisation
information. In contrast to the UK, where parents have expressed distrust of GPs’
advice knowing that they are rewarded for achieving high immunisation rates, there is
no direct financial incentive to immunise children amongst New Zealand GPs.4,5 This
may serve to increase parental trust in their GPs’ advice regarding immunisation, and
any incentives to GPs to increase the immunisation rate amongst their patients could
lower parental trust and conceivably lead to lower immunisation rates. General
practitioners and practice nurses need to become familiar with the concerns that
motivate parents to make a conscious choice not to immunise their children and be
prepared and funded to provide accurate, detailed information on the benefits and
risks of immunisation in what will often be difficult and time-consuming
consultations.
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Attitudes to immunisation: a survey of health professionals
in the Rotorua District
Tim Jelleyman and Andrew Ure

Abstract

Aim To examine the personal attitudes and practice of health professionals regarding
childhood vaccinations in order to provide guidance to local professional education
strategies.

Methods A questionnaire was circulated to those involved in the implementation of
the childhood immunisation schedule in the Rotorua District. Responses were
stratified: a) community vs hospital; b) nurses, midwives, doctors, others.

Results  85% responded, of whom 94% supported vaccinations. 91% considered
science the most important basis for recommendations; 91% considered current
scientific support adequate. 11% thought immunisations held unacceptable dangers;
17% were unsure. 41% of nurses, 45% of midwives, and 21% of doctors were unsure
whether the MMR vaccine was associated with autism or Crohn’s disease.
Professional training, reading and personal experience were identified most often as
having an influence on opinions, while the media and Internet ranked least often.
Amongst respondents who had children, 96% reported vaccination (no significant
difference between professional groups, but lower rates for children of hospital
providers).

Conclusions  Strong notional support of vaccinations was demonstrated in this survey
of professionals involved with vaccination in one district. Significant underlying
uncertainties or concerns were identified regarding risks, the MMR vaccine, and
ethical tensions between community protection and perceived individual risk.
Continuing education and dialogue through professional training and medical
literature are indicated to address these concerns.

Delivery of scheduled immunisations, from discussion with families to the
administration of vaccines, involves a wide range of health and allied professionals
from differing backgrounds.

Previous studies have investigated causal factors of low immunisation rates.1–3 A key
finding from these studies is that the attitudes and practice of healthcare providers
may be more important as a determinant of immunisation rates than patient-related
variables such as levels of maternal education, socioeconomic status or parental
immunisation beliefs. A number of studies focussing on doctors have reviewed the
knowledge base of professionals regarding immunisations, tested understanding of the
contraindications and assessed immunisation policy application at the primary care
level.4–6 Wood et al concluded that the characteristics of the medical provider were
more closely related to coverage rates than were the attributes of the family and
child.7
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The wider team integral to the delivery of immunisation in New Zealand, however,
includes nurses (hospital, practice, public health and Plunket), midwives, Maori health
workers and Tipu Ora Kaitiaki, as well as doctors. This survey was developed on the
premise that the attitudes of all these health professionals have significant bearing on
immunisation coverage as the family look to the professionals they know for advice
and guidance regarding vaccination of their child.8 The investigation was prompted by
anecdotal evidence of uncertainty or differing opinions amongst some health
professionals involved in the promotion or administration of scheduled childhood
vaccinations. Coincidentally, when this questionnaire was released locally, a national
newspaper headlined concerns raised by the Ministry of Health about professionals
presenting differing views on the vaccination of children.9 The purpose of our study
was to assess the level of uncertainty that existed and amongst whom in the Rotorua
region, so that educational needs could be aptly addressed and appropriate dialogue
continued.

Methods
A paper-based questionnaire was designed to specifically explore the attitudes of health professionals
involved in the promotion and administration of scheduled childhood immunisations (Table 1).

Table 1. Questionnaire designed to explore attitudes of health professionals to
immunisation

Personal information
• Your age category: [‘15–24yrs’, ‘26–35yrs’,’36–45yrs’,’46–55yrs’,’56 and over’]
• Your gender: [‘M’, ‘F’]
• Your professional category: [‘Public Health Nurse’, ‘Tipu Ora Kaitiaki’, ‘Plunket Nurse’,

‘Hospital Nurse’, ‘Hospital Doctor’, ‘Midwife’, ‘Practice Nurse’, ‘General Practitioner’]
• In the course of your paid work, which of the following activities are you involved in? [‘Promoting

and advising on immunisations’, ‘Giving immunisations to children’, ‘Organising supply of
immunisations’]

Attitudinal statements (Likert scale)
Q1. Immunisations for children should be strongly recommended to the family
Q2. Current recommendations for immunisation have good scientific support
Q3. Immunisations have unacceptable dangers
Q4. A small risk to the individual in order to protect the community is appropriate
Q5. Media coverage of possible vaccination problems has changed my attitude
Q6. I think that MMR is implicated as a cause of autism and/or Crohn’s disease
Q7. Quality scientific research is the most important basis for immunisation recommendations
Basis of attitudes
• Your attitudes to immunisation of children are based on: [‘Family attitudes’, ‘Internet’, ‘Media’,

‘Personal Experience’, ‘Reading’, ‘Professional training’, ‘Religious philosophical belief’, ‘Work
colleagues’, ‘Other’]

• Do you have religious or philosophical reservations about immunisation? [‘Yes’, ‘No’]
Immunisation of own children
• Do you have children of your own? [‘Yes’,’No’]
• If you do have children, then have you had them vaccinated? [‘Yes’,’No’]
• If your child(ren) has/have not been vaccinated, was that by deliberate choice?

Demographic data, including the respondent’s professional role, were requested in order to stratify by
zone (‘hospital’ or ‘community’) and job type (‘nurse’, ‘doctor’, ‘midwife’ or ‘other’). Attitudinal
statements were used to test opinions regarding the importance of recommending vaccinations to
families (Q1), the degree and importance of scientific support (Q2, Q7), the role of the media in
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influencing attitude (Q5), perceived dangers (Q3, Q6) and some ethical dilemmas regards the risk to
the individual versus the benefit to the community (Q4). These were structured with the Likert
response scale from ‘strongly disagree’ to ‘strongly agree’ (scored from 1 to 5 for analysis). Further
sections surveyed factors the respondent perceived as influencing their attitudes and vaccination of
their own children where relevant. The questionnaire was pre-tested outside the Rotorua District, and
the study discussed with the regional ethical committee.
A listing was compiled of all the groups involved locally with implementing the childhood
immunisation schedule and the questionnaire was distributed through coordinators in each sector.
Surveys were sent out on 24 June 2002, with responses accepted until 30 July 2002. Reminders were
sent to non-responders after one month. Respondent anonymity was maintained for analysis.
Results were tabulated on Microsoft Excel®. The chi-square statistics method was used to assess
differences in responses between various subgroups surveyed. Comparisons were made between
‘hospital’ and ‘community’ workers and between ‘doctors’, ‘nurses’, and ‘midwives’. In this second
stratification, there was a small group of ‘other’ child health providers comprising primarily Tipu Ora
Kaitiaki (Family Start services). As there were only seven responders (out of a possible nine) these data
were excluded from statistical group comparisons. Where respondents indicated more than one field of
activity (eg, LMC midwives working both independently and for the district health board) default was
made to the area of prime employment.

Results
The response rate was 85%, and the breakdown by professional role is outlined in
Table 2. There were 144 female and 44 male respondents. Only one of the males was
not a doctor. The age distribution stacked by professional group is shown in Figure 1.

Figure 1. Age distribution of questionnaire respondents stacked by professional
grouping
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Table 2. Response rates of child healthcare providers to questionnaire

Professional role Number in
category

Number of
responses

Number of
non-responders

Percentage of
responders

Public health nurse
Tipu Ora Kaitiaki
Plunket nurse
Hospital nurse
Hospital doctor
Midwife
Practice nurse
General practitioner

6
9
11
33
39
36
50
52

6
7
10
27
28
29
45
48

0
2
1
6
11
7
5
4

100
78
91
82
72
81
90
92

Total 236 200 36 85

A greater proportion of community-based participants were involved in promotion,
giving, and organising supply of vaccines compared with hospital-based participants
(Table 3).

Table 3. Vaccine-related activities of questionnaire respondents by professional
group

Community
n = 122

Hospital
n = 78

n % n %
Promoting and advising on immunisations
Giving immunisations to children
Organising supply of vaccinations

113
75
40

93
61
33

53
30
5

68
38
6

NB: multiple responses allowed

Responses to attitudinal statements

Responses stratified by workplace (community or hospital) and by job type
(midwives, nurses, doctors, other), and analysed with the chi-square statistic
demonstrated significant differences across the strata for a number of the attitudinal
statements (Table 4).
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Table 4. Attitudinal responses by stratified groups

Grouping (n) All
(200)

C
(122)

H
(78)

MW
(29)

N
(88)

D
(76)

Other
(7)

Attitudinal statement Mean p value Mean p value Mean
Immunisations for children
should be strongly
recommended to the family

4.7 4.8 4.5 0.0033 4.2 4.6 4.9 0.0002 4.7

Current recommendations for
immunisation have good
scientific support

4.4 4.5 4.2 0.0189 4.1 4.3 4.7 <0.0001 4.1

Immunisations have
unacceptable dangers

2.1 2.0 2.2 0.3846 2.7 2.2 1.5 <0.0001 3.3

A small risk to the individual in
order to protect the community
is appropriate

3.8 3.8 3.7 0.2815 3.6 3.6 4.0 0.1316 4.3

Media coverage of possible
vaccination problems has
changed my attitude

2.2 2.2 2.1 0.3734 2.0 2.4 2.0 0.0002 2.9

I think that MMR is implicated
as a cause of autism and/or
Crohn’s disease

2.2 2.1 2.4 0.0028 2.5 2.3 1.8 0.0028 3.0

Quality scientific research is the
most important basis for
immunisation recommendations

4.5 4.6 4.4 0.0451 4.4 4.5 4.7 0.0451 3.9

NB: responses were scored 1 to 5 (‘strongly disagree’ to ‘strongly agree’) and mean scores then
assessed by group. P values were calculated using the chi-square statistic.
C = Community; H = Hospital; MW = Midwives; N = Nurses; D = Doctors

Immunisations for children should be strongly recommended to the family (Figure 2)

Ninety five per cent of respondents (189/200) supported this statement. Community
providers more often answered ‘strongly agree’ than hospital workers (p = 0.003).
Eight of the 10 uncertain respondents were hospital providers. Ninety nine per cent of
doctors (75/76) responded ‘agree’ or ‘strongly agree’.

Figure 2. Responses to statement: ‘Immunisations for children should be
strongly recommended to the family’
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Quality scientific research is the most important basis for immunisation
recommendations (Figure 3)

This statement drew strong support, with 91% agreeing (181/200). Six per cent
(12/200) were uncertain, and 3% disagreed (5/200, all five hospital providers).
Seventy eight per cent of doctors responded ‘strongly agree’ (59/76).

Figure 3. Responses to statement: ‘Quality scientific research is the most
important basis for immunisation recommendations’

Current recommendations for immunisation have good scientific support (Figure 4)

Ninety one per cent (181/200) responded ‘agree’ or ‘strongly agree’ to this statement.
The other 9% were made up of 14 respondents who neither agreed nor disagreed, and
five who disagreed. More community providers agreed with the statement than
hospital providers (p = 0.02).

Figure 4. Responses to statement: ‘Current recommendations for immunisation
have good scientific support’

A small risk to the individual in order to protect the community is appropriate (Figure
5)

This statement, reflecting on personal ethics, drew positive support with 71%
(142/200) agreeing or strongly agreeing. However, 15% (29/200) were uncertain and
15% (29/200) disagreed with the statement. Differences between professional groups
were not statistically significant.
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Figure 5. Responses to statement: ‘A small risk to the individual in order to
protect the community is appropriate’

Immunisations have unacceptable dangers (Figure 6)

Seventy two per cent (144/200) disagreed, but 17% (33/200) neither agreed nor
disagreed, and 11% (23/200) thought that there were unacceptable dangers (‘agreed’
or ‘strongly agreed’). Comparing hospital and community groups, there was not a
significant difference (p = 0.38). However, amongst professional groups, 80% of
nurses and doctors disagreed or strongly disagreed (130/162), whereas the distribution
of midwives’ responses was scattered, with 45% (13/29) disagreeing, 28% (8/29)
uncertain, and 28% (8/29) agreeing with the statement. This difference with the
opinions of nurses and doctors was statistically significant (p = 0.00001).

Figure 6. Responses to statement: ‘Immunisations have unacceptable dangers’

I think that MMR is implicated as a cause of autism and/or Crohn’s disease (Figure
7)
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compared with 21% of doctors (p = 0.003). Seven out of all the respondents
considered the MMR vaccine to be implicated in these conditions (six agreed and one
strongly agreed with the statement).
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Figure 7. Responses to statement: ‘I think that MMR is implicated as a cause of
autism and/or Crohn’s disease’

Media coverage of possible vaccination problems has changed my attitude (Figure 8)

Sixty seven per cent of all respondents (133/200) disagreed with this statement.
Hospital and community provider response distributions were similar, but there was
significant difference between professional groups, with more doctors disagreeing
with the statement than other groups (p = 0.0002).

Figure 8. Responses to statement: ‘Media coverage of possible vaccination
problems has changed my attitude’

Personal immunisation practice

Respondents who indicated that they had children were asked whether or not their
own children had been vaccinated. Eighty per cent of providers (160/200) had
children and the self-reported vaccination rate was 96% (153/160). Differences in
rates between professional groups did not reach statistical significance (p = 0.14). The
vaccination rate reported for children of hospital providers (89%, 41/46) was,
however, significantly lower than that for the community category (98%, 112/114, p =
0.01).

The majority of respondents identified ‘professional training’ (90%, 179/200) and
‘reading’ (65%, 129/200) as influences on their attitudes. The Internet was noted by
only 5% (9/200) as influential (Figure 9).
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Figure 9. Reported factors influencing opinions of questionnaire respondents

Effect of age on attitudes

No significant variation of response to the statements across age strata was
demonstrated using the chi-square statistic.
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strength of existing scientific support. More community providers had direct
involvement in implementing the schedule, and hence may have had more definite
views. Arguably, however, hospital workers may have more often attended children
suffering vaccine-preventable illnesses, which could be expected to galvanise opinion.

The statement ‘immunisations have unacceptable dangers’ drew a wide range of
response. There was a significant and concerning proportion of respondents who
thought the dangers unacceptable (11%) or who were not sure either way (17%). The
number of health professionals indicating this level of anxiety regarding risks is of
concern. A related statement tested views regarding risk to individuals versus
protection of community. This drew a similar proportion disagreeing or unsure (29%).
Clearly, the response to this question is largely influenced by knowledge and risk
perception as well as the philosophical standpoint of the respondent. It may influence
the way the health professional communicates with families about vaccinations.

Respondents indicated overall that quality scientific research was the most important
basis for recommending vaccinations and considered current recommendations to be
well supported. It was interesting, and a little surprising, then to note the general
uncertainty about the MMR vaccine that exists amongst providers. A large number
(36%) were not sure if MMR was implicated as a cause of autism and/or Crohns
disease. This is in spite of literature13,14 (responding to the Wakefield paper15)
reassuring the medical community about the safety of MMR vaccination. While this
highlights a specific continuing education issue, it also emphasises the importance of
quality science being clearly presented to the whole immunisation delivery team. Few
thought they were influenced by the media (14%) and yet the MMR vaccine remains
in question for many providers. One can only suspect that even for ‘science-based’
providers the general media are more influential than may be given credence. It is
certainly easier to engender doubt than it is to restore confidence.

A strength of this study lies in its wide coverage of local providers. The counterpoint
limitation is that it covers just one region in New Zealand. We should be cautious,
therefore, about extrapolating these group comparisons to a broader context. The
analysis by group did highlight some issues providing local focus for continuing
professional education.

While differences did exist on the broad questions, there was fundamental support
across the board for recommending vaccinations and confidence in their scientific
basis. Midwives displayed a wide spectrum of responses to the statement that
immunisations have unacceptable dangers. Significant numbers of nurses and the
Maori health workers were either not sure or concerned about the level of danger. So
even given the clear general support, there also existed underlying hesitations that
need to be addressed to maintain professional leadership for community vaccination
programmes.

It was observed that response patterns did not significantly differ by age. Variation in
opinion related not to age of the provider, but to training and related experience.
Respondents rated ‘professional training’, ‘reading’, and ‘personal experience’ most
highly as shaping their opinions. The Internet was considered one of the least
influential factors by professionals at this time. This suggests that most effective
continuing education should be organised in collegial and work-based settings. These
influences may be quite different to those for parents considering vaccination, where
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the media and Internet sources may be more influential. Family attitudes may have
greater sway amongst many, particularly in some cultural settings, but in this study
ranked fourth amongst influences.

In conclusion, this study demonstrated positive attitudes to vaccination of children
across the spectrum of professionals involved and a basic expectation that quality
scientific research should be the basis of recommendations. There were, however,
some areas of concern indicating that ongoing professional education is needed,
particularly regarding vaccination risks. The New Zealand system places emphasis on
the importance of the team. Midwives have a crucial role in the antenatal phase of
parental decision making. General practitioners, practice nurses and Plunket nurses
face the challenge of maintaining momentum to complete the schedule. Maori health
workers, such as Tipu Ora, support the process with their specialised contribution to
Maori and other families. Hospital providers have a role promoting vaccinations and
opportunistic follow up of children in contact with hospital services. Public health
nurses have influence in schools and communities. Through the multifaceted contact
of a family with various members of this team, it remains important that the
promotion of vaccinations is coherent and consistent. Underpinning this, all providers
must sustain the relevant knowledge base and be convinced of the benefits themselves
in order to provide the necessary leadership to support vaccination schedules.
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Serological evidence of Toxoplasma gondii infection among
pregnant women in Auckland
Arthur Morris and Margaret Croxson

Abstract

Aim Severe congenital infection is a consequence of primary Toxoplasma gondii
infection in early pregnancy. Antenatal screening is problematic because IgM
antibody to Toxoplasma persists for months to years and thus may falsely indicate a
recent infection. Serological screening for T. gondii infection is not currently included
in routine antenatal testing in New Zealand. The aim of this study was to determine
the prevalence of IgG and IgM antibody to T. gondii in pregnant Auckland women.

Methods Five hundred serum samples submitted for routine antenatal blood tests
were tested anonymously for IgG and IgM antibodies to T. gondii. One hundred
consecutive serum samples were tested from five age groups: <20, 21–25, 26–30, 31–
35, >36 years. The number of positive IgM results that would have occurred if there
were routine screening for toxoplasmosis was estimated for the year 2000 by
multiplying the number of women giving birth in the respective age groups by the
proportion with positive IgM results in these samples.

Results  One hundred and sixty three (33%) women had IgG antibody to T. gondii and
12 (2.4%) also had IgM antibody. For the year 2000, if there had been routine
screening for toxoplasmosis, 296 of 14 530 (2.03%, 95% CI: 1.8–2.2%) pregnant
Auckland women would have had a positive IgM result.

Conclusions  Screening would detect IgM antibodies in up to 2.2% of pregnant
women. Significant and invasive further investigations would be required to identify
the subset of pregnancies with fetal infection. Serological tests that are specific for
recent primary infection are needed before routine screening could be considered for
New Zealand. In the meantime, advice on how to avoid infection is necessary given
that two thirds of pregnant Auckland women are susceptible to T. gondii.

Primary Toxoplasma gondii infection in pregnancy is usually asymptomatic,
nevertheless infection may be transmitted to the fetus and cause severe damage.1

Infections occurring in the first trimester have a 10% chance of transmission to the
fetus and have the worst prognosis because of the risk of extensive central nervous
system involvement.2 Infection occurring in later pregnancy is transmitted to the fetus
more frequently but does not cause such extensive damage. Some countries, such as
France, Switzerland, Austria, Germany, Norway and Italy, screen pregnant women for
T. gondii infection during pregnancy. Other countries including New Zealand do not
screen.

Screening for toxoplasmosis is made difficult by the unusual persistence of the IgM
antibody response.3, 4 With most other infections, the predominate early response is
IgM antibody, which then dwindles to undetectable levels within a few weeks. After
primary T. gondii infection, however, IgM antibody frequently remains positive for
many months or even years. A screening programme aimed at pregnant women in
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their first trimester would ideally detect only very recent infection, since pre-
conception infection is not a risk to the subsequent pregnancy. An antenatal screening
programme would therefore need to include tests for IgM antibody. As a consequence
of the persistent IgM response a number of women would be detected with
Toxoplasma  IgM in whom primary infection pre-dated conception. In these women
the fetus is not at risk of congenital toxoplasmosis,5, 6 but the problem is how to
distinguish them from women with true first-trimester infection.

In order to provide data on the immune status of pregnant women, 500 serum samples
submitted for routine antenatal screening were tested for antibody to T. gondii.

Methods
Serum selection One hundred consecutive serum samples from each of five age groups (<20, 21–25,
26–30, 31–35, >36 years) were tested anonymously for antibodies to T. gondii. Those that were IgG
positive were tested for IgM antibody. The samples had been submitted for the first routine set of
antenatal blood tests.
Test methods Serum samples were tested in an enzyme immunoassay (EIA) on the AxSym system
using the IMXII kit (Abbott Laboratories). Sera with positive IgM results were sent to the Immunology
Department of Auckland Hospital for further testing. This comprised an in-house immunofluorescent
assay (IFA) using reconstituted T. gondii trophozoites (BioMerieux) fixed onto pre-marked wells on
clean slides. A 1:64 dilution of the serum sample, using rabbit anti-human IgG antiserum as the diluent,
was added to the well. Slides were then incubated for 30 minutes at 37°C and rinsed. Specific,
fluorescent labelled anti-IgM conjugate (Fluoline-M, BioMerieux) was then added and the slides
incubated for further 30 minutes at 37°C. Subsequently, slides were washed, mounted and read using
UV illumination. Fluorescence was recorded as negative, weakly positive, or positive. Sera were read
without knowledge of the EIA result along with a random selection of negative sera. Sera IgM positive
by both EIA and IFA methods were deemed IgM positive.
Estimation of screening results The last calendar year for which full information is available is 2000,
when 14 530 mothers gave birth at National Women’s and Middlemore Hospitals (personal
communication, Maternity Services, 2003). To estimate the results of routine screening for
toxoplasmosis the number of women giving birth in the respective age groups above was multiplied by
the proportion with positive IgM results in our sample.
Statistics To assess the significance of trend the Cochran-Armitage Trend Test was used. Statistical
analysis was performed using SAS release 8.0 Software (Cary, North Carolina).
The study was approved by the Ethics Committee North Health (reference number 97/118).

Results
One hundred and sixty three (33%) women had IgG antibody to Toxoplasma (Table
1). Sixteen samples that were IgM positive by EIA were sent for IFA testing and 12
(2.4%) were confirmed as being IgM positive. There was a trend for the prevalence of
IgG antibodies to increase with age (Table 1, p = 0.13). In 2000, for the five age
groups listed in Table 1, the estimated numbers of women with positive IgM giving
birth were 49/1227, 141/2814, 0/4049, 84/4207, and 22/2233 respectively. We
estimate, therefore, that 296 of 14 530 women (2.03%, 95% CI: 1.8–2.2%) would
have had a positive IgM for T. gondii if routine screening had been performed. Thus,
up to 2.2% of women could have initial antenatal serology consistent with recent
infection.
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Table 1. Toxoplasma gondii serology results of 500 pregnant Auckland women

Age group (years)* IgG positive (%)† IgM positive (%)
<20
21–25
26–30
31–35
>36

36
24
29
34
40

4
5
0
2
1

All ages 33 2.4
*100 serum samples tested in each age group; †p= 0.13 for trend of increasing seroprevalence with age

Discussion
Antenatal screening for infectious diseases presupposes there can be a better outcome
for the baby. There are clear guidelines as to what constitutes a worthwhile screening
programme,7 and understanding the disease incidence is an essential starting point.
Other requirements are the availability of simple and safe tests that clearly
differentiate between infected and non-infected individuals and, most importantly, the
availability of effective interventions.

Antenatal screening in New Zealand currently includes rubella, hepatitis B and
syphilis. In each of these infections there are acceptable interventions based on the
known risk of adverse outcome to the fetus and the known efficacy of medical
therapy. There are strong arguments for adding HIV testing to this programme
because, with proper management, the risk of fetal infection can be drastically
reduced. Unfortunately, the situation with toxoplasmosis is much less clear. First, the
incidence of congenital toxoplasmosis in New Zealand is unknown, so the
risks/benefits of a screening programme cannot be assessed. Second, there are no
good data on the benefits of treatment during pregnancy.8–10 Third, current serological
tests may not distinguish between recently acquired and remote infection. 11

Consequently, there is the very real possibility that more harm might result from
positive screening tests than potential benefit from detection of pregnancies actually
at risk.

Our study set out to answer two questions: what percentage of pregnant women in
Auckland have antibody to T.gondii at the time of their first antenatal visit; and how
many of these women have serological evidence of recent primary infection.

Testing for toxoplasmosis involves testing for IgG and IgM antibodies. With most
infections, IgM antibody disappears some weeks after the primary infection so
detection of IgM implies recent infection. With toxoplasmosis, the IgM antibody may
persist for months or even years.12 Attempts to increase the specificity for recent
infection include testing for IgA antibody and testing for avidity of the IgG
antibody.13–15 Avidity testing is based on the maturation of the antibody response over
time, with low-avidity antibody being replaced by high-avidity antibody. The
detection of high-avidity IgG antibody may be useful by allowing us to place
infection before conception. This depends on the assay in question and the timing of
the test.13,14 There are, however, only few data on the clinical outcome of children (n
= 13) born to women who had high-avidity antibody in their first trimester.16

Although none of these children had evidence of T. gondii infection at follow up, all
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the mothers had received spiramycin treatment during their pregnancy. It is unclear,
therefore, whether these 13 children did not become infected because the maternal
infection truly pre-dated conception, as suggested by the high-avidity IgG, or
spiramycin protected the fetus, or whether the result was observed by chance since the
probability of congenital infection following first-trimester infection is only about
10%. Clearly, more data are required on the reliability of IgG avidity testing.

Second-round tests involve looking directly for the Toxoplasma parasite, which in
practice devolves to polymerase chain reaction (PCR) for T. gondii DNA.17 Searching
for the parasite has its own problems, first and foremost being the rapidity with which
T. gondii is cleared from the circulation in the immunocompetent host. A study
looked for Toxoplasma DNA in the peripheral white blood cells of immunocompetent
individuals with a known exposure date. T. gondii DNA could be recovered from
approximately 33% of the patients over the 10 weeks following primary infection,
with 53% of these positive results within five weeks of infection.18 Since most
maternal infections are subclinical, the opportunities to test within that five-week
period are rare. Even if acute maternal infection can be established unambiguously,
this does not necessarily imply fetal infection.19 Attempts have been made to monitor
fetal status by ultrasound imaging, but this has low sensitivity.20 Currently,
amniocentesis and testing for T. gondii by PCR is considered the most reliable
diagnostic approach, with high positive and negative predictive values.21–26

Amniocentesis does, however, pose a risk to the pregnancy and requires considerable
medical resources.

Our data show that 2% (range 1.8–2.2%) of women tested in the first trimester will
have an antibody profile consistent with recent primary T. gondii infection. If one
accepts that transmission to the fetus in the first trimester will occur in 10% of these
infections, that implies some 2/1000 cases of first-trimester congenital toxoplasmosis
in Auckland. Considering that first-trimester infection is the most severe and would
be clinically apparent, this is clearly a gross overestimate, since this level of clinical
disease is not occurring. Therefore, as a result of screening, up to 2.2% of pregnant
women will have the anxiety of a potentially damaged baby and may undergo
amniocentesis and/or termination of the pregnancy. The overwhelming majority of
these procedures will be unnecessary.

Medical intervention is likewise of uncertain benefit.27 Traditionally, spiramycin has
been advocated for treatment in early pregnancy, being apparently risk free to the
fetus and having putative parasitostatic properties.28 It is hoped that the administration
of this antibiotic will prevent Toxoplasma from replicating in the placenta and thus
avert fetal infection. There have been no controlled trials of the effectiveness of
spiramycin in preventing congenital toxoplasmosis; instead all efficacy data are based
on comparison with historical untreated series. Treatment in later pregnancy generally
includes either pyrimethamine/sulphadiazine plus supplemental folinic acid or co-
trimoxazole in a bid to achieve active treatment of the infected fetus and, particularly,
to treat infection of the central nervous system.29 Pyrimethamine/sulphadiazine
treatment is not without side-effects and may be teratogenic as a consequence of
severe bone marrow suppression unless adequate folinic acid is supplied.

It is apparent that the risk of T. gondii infection currently does not fulfil the
requirements that would justify its inclusion in an antenatal screening programme in
New Zealand. Data on the incidence of congenital infection is sparse. We have
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presented data on a small series of pregnant women in Auckland, but this is an urban
community and figures from rural districts may be significantly different.30 The
current serological tests that might be offered in a screening programme lack the
necessary discrimination between recent and remote infection. The consequences of
this are the extensive and invasive investigations needed to assess the possibility of
true first-trimester infection. Nor is there a proven medical intervention available,
with scant data available on the efficacy of the currently recommended treatment
protocols.

In view of these major barriers to screening, we suggest at this time that education for
women on how to avoid T. gondii infection should be the preferred approach. Testing
is best reserved for symptomatic patients, in whom the prior probability of infection
favourably weights the positive predictive value of a positive IgM result.
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Norovirus outbreaks in a hospital setting: the role of
infection control
Sarah Lynn, Julianne Toop, Carl Hanger and Nigel Millar

Abstract

Aims Noroviruses (NV) (until recently known as Norwalk-like viruses) are a common
cause of outbreaks of viral gastroenteritis and can result in significant hospital
disruption. We report our experience of two outbreaks that occurred in a geriatric
rehabilitation hospital and the role of infection control in limiting their spread.

Methods The outbreaks occurred in two separate rehabilitation wards for older
people. A case definition was developed and a register kept to record patient and staff
sickness. The NV was identified from faecal specimens by reverse transcriptase
polymerase chain reaction.

Results  There were 41 cases in the first outbreak, with an attack rate of 57.1% for
patients and 41% for staff. The outbreak lasted 14 days and closed the ward for 11
days. During this outbreak one patient died, with gastroenteritis the precipitating
event of his final illness. There were 24 cases in the second outbreak, with an attack
rate of 56.5% for patients and 18% for staff. The outbreak lasted 16 days with the
ward closed for six days. The mean duration of staff sickness was 3.5 days in the
second outbreak compared with only 1.2 days in the first outbreak. In both outbreaks
infection was contained within a single ward.

Conclusions  NV infections can significantly disrupt hospitals through their rapid
spread to patients and staff as well as the associated high attack rate. Early recognition
of an outbreak and prompt implementation of infection control measures, staffing
restrictions and ward closure can limit the spread of infection.

Noroviruses (Norwalk-like viruses), previously known as small round structured
viruses, are a common cause of outbreaks of viral gastroenteritis. The illness is
characterised by rapid onset of nausea and vomiting, often projectile, along with
diarrhoea. The symptoms are usually mild and self-limiting, with a mean duration of
illness of 12–60 hours. Relapse is uncommon but recognised and mortality rates are
low, even in hospital outbreaks. The attack rate is around 50% and the infective dose
is as small as 1–10 virus particles. The incubation period is 24–48 hours and excretion
of the virus in faeces can continue for up to 7–10 days. Transmission is by person-to-
person contact through aerosol or direct contact, or through consumption of food
handled by an infected food worker.

Outbreaks have been described in a number of settings with most exposures in New
Zealand occurring in restaurants through contaminated food.1 Hospitals and rest
homes are also affected, resulting in morbidity for patients and staff, staffing
shortages, hospital disruption and ward closure. Prompt recognition and infection
control measures can minimise the consequences. We report our experience of two
NV gastroenteritis outbreaks that occurred in separate geriatric rehabilitation wards
within an 18-month period, and the role of infection control in limiting their spread.
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Methods
Setting The two outbreaks occurred in separate rehabilitation wards for older people. The hospital
described has five wards (131 beds) for geriatric rehabilitation and two wards (44 beds) for
psychogeriatric patients. The first outbreak occurred during winter in a 25-bed ward occupied by 28
patients at the time of the outbreak. This ward provides rehabilitation for mainly post-operative
patients. The second outbreak occurred during autumn in a 23-bed stroke rehabilitation ward. Both
wards have a mixture of rooms containing one to four beds and both have shared bathroom facilities.
Case definition A case was defined by the sudden onset of vomiting, with or without diarrhoea. Other
symptoms could include nausea, abdominal cramps, myalgia, headache, chills and fever. The person
presenting with signs and symptoms of illness had to have been in contact with cases or in the
environment/geographic area in which the outbreak was occurring.
Laboratory methods Faecal specimens were collected and sent to the Institute of Environmental
Science and Research Limited for identification of NV by reverse transcriptase polymerase chain
reaction. This technology provides more rapid identification of a virus in faecal specimens than
previous methods. Specimens were also examined for Clostridium difficile enterotoxin, Rotavirus,
Shigella, Salmonella and Campylobacter species.
Faecal specimens were collected if a patient had symptoms that met the case definition. Once NV had
been identified in an outbreak, further faecal specimens were not required and patients were diagnosed
on clinical grounds, providing they met the case definition.
A register was kept in each ward and filled in by staff or the infection control nurse.

Results
Outbreak 1 Outbreak 1 lasted 14 days with the first case presenting on 25 July 2000
and the last case developing symptoms on 7 August 2000. The infection control nurse
and the public health service were notified on 27 July after five cases had developed
in the preceding 12 hours during the late afternoon and night. On investigation, one
patient and two staff members had also succumbed over the previous 48 hours. No
precautions had been put in place and by the end of 27 July a total of 14 cases had
presented. Contact precautions were commenced, staffing guidelines (Table 1)
instituted and the ward was closed for 11 days.

Table 1. Staffing guidelines for use during outbreak of acute gastroenteritis

1. Permanent staff to work in affected ward (wherever possible).
2. Staff whose symptoms meet the case definition must be symptom free for 48 hours before

recommencing work.
3. Staff who meet the case definition can return to work as per point 2 anywhere in Older Persons

Health.
4. Staff working in affected ward who have never had symptoms that meet the case definition

should not work anywhere else until 48 hours after completion of work in affected ward.
5. Should casual staff be required to fill vacancies in affected ward, allocate them there

continuously (ie, not work in other wards).
6. As outbreak continues, further casual/bureau staff required, who have not worked in the affected

ward during the outbreak, should be allocated asymptomatic patients in non-infectious rooms.
7. Casual staff who develop symptoms should follow points 2 and 3.
8. Exclude all non-essential staff where possible.

Forty one cases met the case definition, with 16 patients and 25 staff affected (Figure
1).
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Figure 1. Timeline of symptom duration in Norovirus outbreak 1

The attack rate was 57.1% for patients and 41% for staff. The average age of the
patients was 79.5 years (range 65–93). The mean duration of sickness was 2.2 days
for patients and 1.2 days for staff. Three cases relapsed. One patient died, with
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gastroenteritis the precipitating event of his final illness. Seven of nine faeces samples
collected from patients were positive for NV and the other two were negative. Three
of the positive NV cases were also positive for Clostridium difficile enterotoxin. Once
the virus was isolated, no further samples were sent for virus identification and all
following cases were diagnosed on the case definition and clinical history. As there
were no cases identified outside of the affected ward, a food-borne source from the
hospital kitchen was considered unlikely.

Modified staffing restrictions were commenced immediately for staff meeting the case
definition. A strict staffing regime as suggested by Chadwick,2 as per Table 1, was
developed and enforced from Day 5 of the outbreak. During the early days of the
outbreak there was not full awareness of both the highly infectious nature of the virus
and the importance of rigorous cleaning followed by disinfection. For example, a
commode containing diarrhoea from a patient who met the case definition was
knocked over in a four-bed room and the area was not disinfected nor the carpet steam
cleaned. It was 72 hours before definitive cleaning action was taken.

After the outbreak ended, an NV education series was conducted throughout the
hospital discussing the case definition, control of spread, staffing issues, patient and
staff outcomes, and the lessons learned.

Outbreak 2 Outbreak 2 lasted for 16 days from 6 March 2002 to 20 March 2002.
Ward staff instituted infection control precautions immediately on suspicion of
gastroenteritis as soon as a third case was noted early on 8 March. The infection
control nurse was contacted immediately. The ward was closed on 8 March as more
cases developed over the day and the public health service was notified. The ward
was closed from that date for a total of six days. On the date of reopening there had
been no new cases for 24 hours. Three further cases developed after reopening but
cross infection could be contained by contact precautions. Twenty four cases met the
case definition, with 13 patients and 11 staff affected (Figure 2). The attack rate was
56.5% for patients and 18% for staff. The average age of the patients was 72.3 years
(range 65–86). The mean duration of sickness was 2.5 days for patients and 3.5 days
for staff. There were no deaths on the ward during this time period. Four of five faecal
specimens from symptomatic patients were positive for NV. No other causative
organisms were identified.

Several amended measures were used in this outbreak to contain the infection (Table
2). Staffing restrictions as per Table 1 were put in place immediately with strong
support from management. Paid sick leave over and above normal sick leave was
made available for permanent staff to encourage compliance with the 48-hour
recommendation. The cleaning service was involved immediately and a rigorous
cleaning regime put in place. Strict cleaning and disinfection were undertaken for any
room contaminated by patient vomit or diarrhoea. Patients remained on the ward for
their rehabilitation therapy rather than attending other therapy areas. Intensive
promotion of the importance of hand hygiene was performed on the ward to educate
staff, patients and visitors. This was backed up by the ready availability of alcohol-
based hand gels for all to use.



NZMJ 20 February 2004, Vol 117 No 1189 Page 5
URL: http://www.nzma.org.nz/journal/117-1189/771/ © NZMA

Figure 2. Timeline of symptom duration in Norovirus outbreak 2

Table 2. Precautions for any outbreak of vomiting and diarrhoea

Standard precautions at ALL times. Hand hygiene is essential
• All staff, visitors and patients to wash hands on exit from ward.
Contact precautions
• Gloves and apron when working in rooms with symptomatic patients.
• Mask usage is unnecessary except in the following situations:

- If patient has uncontrolled vomiting or diarrhoea.
- When cleaning up vomit.
Note - Staff to carry mask in pocket during acute outbreak phase

Room placement
• Contact precautions per room as each afflicted.
• Do not move patients from room to room.
• If a patient is moved to a side room, please do not move another patient into the original bed

C
as

e

6.
3.

02

7.
3.

02

8.
3.

02

9.
3.

02

10
.3

.0
2

11
.3

.0
2

12
.3

.0
2

13
.3

.0
2

14
.3

.0
2

15
.3

.0
1

16
.3

.0
2

17
.3

.0
2

18
.3

.0
2

19
.3

.0
2

20
.3

.0
2

1
2
3
4
5
6
7
8
9

10
11
12  
11
13
14
15
16
17
18
19
20
21
22
23
24

Key: Patient
Staff
Ward closure
NV positive

P
re

se
n

ti
n

g
 c

as
es

   
 



NZMJ 20 February 2004, Vol 117 No 1189 Page 6
URL: http://www.nzma.org.nz/journal/117-1189/771/ © NZMA

space until the remainder of room has remained symptom free for 48 to 72 hours.
Linen
• Take the linen carrier to the bedside.
• Hot water soluble bags and infectious labels for soiled linen bags.
Cleaning guidelines
• Prompt cleaning and disinfection of any contaminated surfaces, carpet, flooring and equipment.
• All shared patient equipment to be wiped down with diluted Chlorwhite between usage.
• Labelled individual commodes only.
• All toilets to be cleaned after use (wherever possible), using diluted Chlorwhite (see following

dilution).
• Empty rooms:

- Terminally clean using Chlorwhite.
- Steam clean carpets at >150 pounds per square inch (psi).
- A bedside curtain change when patient has had vomiting and diarrhoea that contaminated the
environment.

Cleaning staff for general cleaning
• Wear protective clothing while working.
• Use diluted sodium hypochlorite for all horizontal surfaces including bedrails, handrails, door

handles.
• Clean toilets three times a day.
Sodium hypochlorite (Chlorwhite)
• 1000 ppm = 10 mls per 500 ml water in spray bottle.
• Remake solution 24-hourly.
• Empty completely and wash bottle and pump with detergent and water before refilling.
Patient movement
• Rehabilitation therapy is restricted to the ward area.
• Clinical investigations are limited to ward wherever possible.
Extra points
• Do not collect ice from shared ice room, have someone else bring it to you.
• In shared staff toilets use a paper towel to turn off taps.
Visitor information
• Inform visitors that there is an outbreak vomiting and diarrhoea problem.
• Children are not welcome.
• Do not visit anywhere else in the hospital.
• If visitors suffer from vomiting or diarrhoea they should stay away for two days after the

symptoms resolve.
• Wash hands when they leave the ward.
Discharge
• Discharge may occur as required but preferably once the patient has been symptom free for 48

hours.
• Receiving facilities should be notified of the recent outbreak.
Re-opening a ward – points to consider
• Re-open 72 hours after last identified case and 72-hours after last bout of uncontained diarrhoea

and vomiting that contaminated the ward environment.
• Terminal clean 72 hours after resolution of the last case, which takes into consideration the

maximal infectivity (48 hours) and the incubation period.

Discussion
NV outbreaks are characterised by a high attack rate of the virus and rapid spread to
both patients and staff. We have shown in this report that the impact of hospital-
acquired NV gastroenteritis can be limited through a strict programme of infection
control measures and ward closure (Table 2). By using the case definition, staffing
guidelines and infection control measures that were developed during the first
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outbreak, we were able to implement this programme sooner and more effectively in
the second outbreak. This resulted in a shorter duration of ward closure and lower
staff attack rate. These differences were seen despite the outbreak duration and patient
attack rate being similar. The fact that the staff reported a longer duration of illness
suggests that the staffing restrictions on returning to work were more strictly adhered
to during this episode as opposed to the first outbreak. It is difficult to enforce sick
leave for nursing staff, particularly casual or bureau staff who do not receive sick
pay.3 This was acknowledged in the second outbreak with the introduction of special
paid sick leave for permanent staff, which encouraged staff to comply with the
guidelines.

Rapid recognition and notification of a gastroenteritis outbreak is important. While it
can be difficult on a geriatric ward to distinguish an outbreak of gastroenteritis from
other causes of diarrhoea and vomiting it is important to maintain vigilance when
several patients present at once. Delay in instituting control measures can significantly
extend the duration of an outbreak.4 In both outbreaks there was a delay of 48 hours
before the infection control nurse was notified; however, the index of suspicion was
much higher in the second outbreak and infection control measures were put in place
by the ward staff immediately.

Close liaison between management and staff allowed us to close the affected wards to
new admissions and restrict staff movements. Requiring staff to stay away until 48
hours after their last symptom was a contentious issue. The infection control nurse
worked closely between nursing coordinators, unit managers and individual staff
members to ensure adherence to required staff restrictions as per Table 1. Ward
closure can be difficult to achieve if the need for beds is high, such as in acute
hospitals or in winter when beds are in short supply. We believe both ward closure
and staffing restrictions were essential aspects of managing the outbreaks and allowed
us to prevent the spread of infection to other areas, thereby avoiding hospital-wide
disruption.

Recent reports show just how severely hospitals can be affected if an outbreak is not
contained. In 2002 the Victoria Infirmary in Glasgow was forced to close to
admissions for a week after almost 300 patients and staff were affected.5 Nine other
Scottish hospitals had temporary ward closures. An outbreak in England in 1994
closed a 220-bed hospital due to staff shortages.6 The costs of staff sickness, bed
closures and control measures can be significant. An outbreak in 1995 in Australia
caused closure of several wards for up to 22 days and resulted in estimated costs of
AU$7600 for sick leave and AU$10 600 for bed closures.7 Early closure is likely to
result in an overall net gain, with the initial bed shortages being compensated for by
lower overall disruption.

Evidence-based, clear and workable clinical infection control systems can prevent the
spread of an outbreak. Prompt identification of a cluster of patients with unexplained
vomiting and diarrhoea and immediate implementation of contact precautions are
essential. Involvement of the cleaning service from the outset is also important, as is
educating nursing staff to clean and disinfect after any environmental contamination.
Limiting the movement of patients from the outbreak ward and tight controls on
where the symptomatic patients are placed, or moved to, within the ward are also
vitally important. In both outbreaks, if a patient met the case definition and was in a
four-bed room, the entire room was placed under contact precautions. Only in the
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later stages of the outbreak were infected patients moved to either single rooms or
grouped together. This was to facilitate the re-opening of wards and was decided in
close liaison with the infection control nurse and the clinical staff. Our team also
found that constant feedback, up-to-date information and sharing of the attached
timelines (Figures 1 and 2) assisted staff to comply with precautions put in place.

A significant proportion of reported outbreaks of NV in New Zealand occur in
healthcare settings,1 and the greatest burden of illness is seen in the institutionalised
elderly.8 The key points to managing and limiting an outbreak of this kind include
early recognition and notification, prompt implementation of infection control
measures, education of staff, patients and visitors, staffing restrictions and ward
closures.

Author information: Sarah J Lynn, Senior Registrar, Older Persons’ Health, The
Princess Margaret Hospital, Christchurch; Julianne M Toop, Infection Control
Practitioner, Southern Community Laboratories, Christchurch; H Carl Hanger,
Physician/Geriatrician; Nigel D Millar, Clinical Director, Older Persons’ Health, The
Princess Margaret Hospital, Christchurch

Correspondence: Dr Carl Hanger, Older Persons’ Health, The Princess Margaret
Hospital, PO Box 800, Christchurch. Fax: (03) 337 7823; email:
carl.hanger@cdhb.govt.nz

References:
1. Greening G, Kieft C, Baker M. Norwalk-like viruses (NLVs): a common cause of

gastroenteritis outbreaks. New Zealand Public Health Report. October 1999;6:10.

2. Chadwick PR, Beards G, Brown D, et al. Management of hospital outbreaks of gastro-enteritis
due to small roundstructured viruses. J Hosp Infect. 2000;45:1–10.

3. Cooke RP, Goddard SV. Controlling Norwalk-like viruses in hospitals. BMJ. 2002;324:258b.
Available online. URL: http://bmj.bmjjournals.com/cgi/content/full/324/7332/258/b  Accessed
February 2004.

4. Marx A, Shay DK, Noel JS et al. An outbreak of acute gastroenteritis in a geriatric long-term-
care facility: combined application of epidemiological and molecular diagnostic methods.
Infect Control Hosp Epidemiol. 1999;20:306–11.

5. Christie B. Winter virus closes Scottish hospitals. BMJ 2002;324:258b Available online.
URL: http://bmj.bmjjournals.com/cgi/eletters/324/7332/258/b  Accessed February 2004.

6. Chadwick PR, McCann R. Transmission of a small round structured virus by vomiting during
a hospital outbreak of gastroenteritis. J Hosp Infect 1994;26:251–9.

7. Russo PL, Spelman DW, Harrington GA, et al. Hospital outbreak of Norwalk-like virus.
Infect Control Hosp Epidemiol. 1997;18:576–9.

8. Dedman D, Laurichesse H, Caul EO, Wall PG, et al. Surveillance of small round structured
virus (SRSV) infection in England and Wales, 1990–5. Epidemiol Infect. 1998;121:139–49.



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 117 No 1189           ISSN 1175 8716

NZMJ 20 February 2004, Vol 117 No 1189 Page 1
URL: http://www.nzma.org.nz/journal/117-1189/772/ © NZMA

 

A thirty-year (1970–1999) study of coeliac disease in the
Canterbury region of New Zealand
Bramwell Cook, Robert Oxner, Bruce Chapman, Martin Whitehead and Michael Burt

Abstract

Aim To determine the demography of coeliac disease (CD) in the Canterbury region
of New Zealand between 1970 and 1999.

Methods The records of patients resident in the Canterbury region of New Zealand
with CD proven by intestinal biopsy (Marsh Type 3 histology) between the years of
1970 and 1999 were reviewed. Overall incidence figures were calculated using
population data abstracted from five-yearly census reports and, for childhood CD,
from birth statistics.

Results  Over the 30-year study period, 416 people were diagnosed as having CD. The
overall incidence of newly recognised CD over this period was 2.2/100 000/year,
rising from 1.4/100 000/year in the first three years of the study period (1970 to 1972)
to 12.9/100 000/year in the last three years (1997 to 1999). The cumulative incidence
of childhood CD (0 to 12 years) over the 30-year period was 0.40/1000 births, rising
from 0/1000 births in the first three years to 1.40/1000 births in the last three years.
The incidence of CD began to rise in adults in the mid 1980s and, in children, in the
early 1990s. At the time of diagnosis, 11% were aged 0–9 years and 12% were aged
60 years and over. The overall female to male ratio was 2.1:1, was highest for those
aged 30–39 (3.3:1), and was lowest for those aged 0–19 years (1.4:1) and for those
aged 60 years and over (1.15:1).

Conclusions  CD is common in the Canterbury region of New Zealand in all age
groups. The incidence of recognised CD rose during the study period, beginning in
the mid 1980s for adults followed in the early 1990s by children. CD is most
frequently recognised in women during the reproductive years of life. Factors
contributing to the observed increase may include a greater awareness of CD, specific
serological tests and endoscopic small-bowel biopsies.

Coeliac disease (CD) is an enteropathy, affecting mainly the proximal small intestine.
It can be defined as an intolerance in genetically susceptible people to certain storage
proteins found in the cereals wheat, barley and rye.

Incidence and prevalence studies of clinically recognised CD, mostly from Europe
and the United Kingdom, have shown significant changes over the years, with both
rising and falling trends reported.1–11

This paper presents an experience of CD in the Canterbury region of New Zealand
over 30 years from 1970 to 1999, and demonstrates an increase in the incidence of
clinically recognised CD during the latter half of this period.
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Methods
For this study, CD was defined by small-intestine biopsy histology showing crypt hyperplastic villous
atrophy with intra-epithelial lymphocytosis consistent with the destructive Type 3 lesion as described
by Marsh.12 For consistency, subjects with histology of Marsh Types 1 and 2 were excluded, as these
lesions were not fully appreciated in the earlier years of the study. Subjects with dermatitis
herpetiformis were included in the study if an intestinal biopsy had shown histologic findings
compatible with a diagnosis of CD. The age of diagnosis of CD was deemed to be the subject’s age at
the time of the first intestinal biopsy supporting the diagnosis.
Biopsies were obtained by capsule (Baker-Hughes or Watson) or by Quinton-Rubin tube from the
region of the duodenojejunal flexure or distal to this point in all patients up to 1989. In 1989
endoscopic biopsies from as far around the duodenal loop as possible became standard practice for
adults.13 For children endoscopic biopsies replaced capsule biopsies (Paediatric Watson) during the
period 1992 to 1994.
Anti-gliadin antibody (AGA) and anti-endomysial antibody (EMA) tests were introduced in 1987 and
1994 respectively. The accepted normal range in our laboratory for AGA IgG was 0–70 units, and for
AGA IgA 0–15 units. EMA was detected by indirect immunofluorescence using primate oesophagus as
the substrate with sera tested at a dilution of 1:5. Anti-tissue transglutaminase antibody tests (TTG)
were introduced in 2000 after completion of this study.
The period covered in this study was 1 January 1970 to 31 December 1999. A database commenced
during 1969 by one author formed the basis for the study. Records held by all gastroenterologists in
public and private practice, and by the paediatric, pathology and dietary departments in the region,
were reviewed to identify patients in whom a diagnosis of CD had been considered. A population
prevalence study performed in 1996–1997 identified 10 subjects who were also included in this study.14

The authors estimate that greater than 95% of cases of CD diagnosed in the region were ascertained in
this study.
To be included in the study patients were required to be resident in the Canterbury region at the date
the first intestinal biopsy consistent with a diagnosis of CD was obtained. Population demographics for
the Canterbury region over the study period were calculated using published, five-yearly census data.
In 1971 and 1996 the populations were respectively 341 141 and 386 792, with 38.7% and 27.5%
under the age of 20 years, and 13.7% and 16.8% aged 60 years and over. The female to male sex ratios
were 0.96:1 for those under 20, and 1.32:1 for those aged 60 and over. In the Canterbury region there
were approximately 146 700 births in the period 1970–1999. Incidence figures were calculated using
population data abstracted from these census reports and from birth statistics.

Results
Over the 30-year study period, 416 patients fulfilled the criteria for a diagnosis of CD
as defined in this study. Fifteen subjects (aged 4–46 years) had been commenced on a
gluten-free diet for periods of less than one year up to ten years before the diagnosis
was confirmed by gluten challenge studies and by small-bowel biopsy histology. Of
15 subjects with dermatitis herpetiformis who had small biopsies, 11 showed
histology consistent with CD. These 11 are included in the study.

EMA testing was introduced in 1994. Of 214 subjects tested at the time of diagnosis,
195 (91%) were positive, 6 weak positive, 2 atypical positive, and 11 negative (5%).
Of the 11 subjects with a negative test, two were reported on a subsequent test to be
positive. Of the remaining nine subjects with a negative test serum, IgA levels were
known for six, three (50%) of whom proved to be serum IgA deficient (<0.1 g/l).
Selective IgA deficiency is associated with CD and is a recognised explanation for a
negative EMA test based on an IgA antibody.15

For the 195 subjects with a positive EMA, parallel AGA tests were available for 164.
AGA IgG levels were elevated (>70) in 106 (65%) of these and AGA IgA levels
elevated (>15) in 106 (65%). AGA tests were available for 10 of the 11 subjects with
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a negative EMA test. AGA IgG was elevated in seven (70%) and AGA IgA in four
(40%). In the three subjects with selective IgA deficiency, AGA IgG was elevated and
AGA IgA not detected. Seventy one subjects were recognised to have CD between the
introduction of AGA in 1987 and EMA in 1994. AGA results were known for 41
subjects. AGA IgG levels were elevated in 26 (63%), and AGA IgA levels elevated in
27 (66%).

Table 1 presents by year from 1970 to 1999 the numbers of subjects recognised to
have CD. The overall incidence was 2.2/100 000/year rising from 1.4/100 000/year
(1970 to 1972) to 12.9/100 000/year (1997 to 1999). From 1970 to 1983 the number
of new cases recognised each year showed no detectable trend (range 1–7/year,
average 4.8/year). Thereafter the numbers recognised each year showed a progressive
rise (range 5–55/year).

Table 1. Numbers of subjects diagnosed as having coeliac disease between 1970
and 1999

AgeYear
0–12 years 13 years

and over
All ages

Incidence*
n/100 000/yr

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

0
0
0
2
3
1
1
0
2
1
2
2
1
0
2
0
0
1
1
1
2
1
3
3
3
3
5
7
5

10

3
5
6
1
6
6
2
1
4
3
5
5
4
7

12
12
7
9
4

15
8
9
9

12
20
21
30
38
50
40

3
5
6
3
9
7
3
1
6
4
7
7
5
7
14
12
7
10
5
16
10
10
12
15
23
24
35
45
55
50

0.9
1.5
1.7
0.9
2.5
1.9
0.8
0.3
1.6
1.1
1.9
1.9
1.4
1.9
3.8
3.3
1.6
2.7
1.3
4.3
2.7
2.7
3.2
3.9
6.0
6.2
9.0
11.6
14.2
12.9

1970–1999 62 354 416 2.2
*incidence figures have been calculated using census data
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Sixty two children (age 0–12 years) were found to have CD, 27 in the last four years
of the study period, giving a cumulative incidence of 0.40/1000 births. The numbers
of children recognised each year to have CD began to rise in the 1990s, ten years later
than the rise recorded in adults. Thirteen children were in their second year of life, the
youngest child identified being 13.5 months of age.

Table 2. Number of diagnoses of coeliac disease made during each decade of life

F + MAge
(years) n %

F M F/M
ratio

Population-adjusted
F/M ratio

0–19*
20–29
30–39
40–49
50–59
60+

84
56
92
84
49
51

20.2
13.5
22.1
20.2
11.8
12.3

48
42
71
62
29
31

36
14
21
22
20
20

1.33
3.0
3.38
2.8
1.45
1.55

1.39
3.19
3.34
2.81
1.41
1.15

Total 416 100 283 133 2.13 2.13
F = female; M = male
*this group is presented for the calculation of population-adjusted ratios, as census statistics are
recorded for the age groups 0–4 years, 5–14 years, and 15–19 years, thereafter by decade, 20–29 years,
30–39 years, etc

The age and sex distributions of the study population are given in Table 2. Females
numbered 283 and males 133 giving a female to male ratio of 2.1:1. The female to
male ratio of the subjects in the first two decades of life was 1.3:1, 1.4:1 corrected for
the population at risk. In the third decade this ratio rose to 3.4:1, 3.3:1 corrected for
the population at risk, and thereafter fell. For those over 60 years at the time of
diagnosis the female to male ratio was 1.55:1, 1.15:1 corrected for the population at
risk.

The incidence of newly recognised CD over the 30-year study period, corrected for
the populations at risk, was 2.3/100 000/year for those under 20 years of age, and
2.9/100 000/year for those aged 60 years and over.

Discussion
In our study the incidence of newly diagnosed CD showed no detectable trend
between 1970 and the mid 1980s. Thereafter the incidence of adult CD steadily
increased followed in the early 1990s by a rise in childhood CD. Possible
explanations for the increasing incidence are an increased awareness of the disease
and its wide spectrum of clinical manifestations,16 replacement of capsule biopsies by
endoscopic biopsies (adults 1989, children 1992–1994), and the introduction of AGA
(1987) and EMA (1994) testing.

Greater awareness of CD and of its more subtle presentations, both by medical
practitioners and by the public have undoubtedly contributed to the increased
recognition of CD during the study period. Small-bowel biopsies were initially
obtained by capsule techniques, but with advances in technology, endoscopic small-
bowel biopsy became widely available and acceptable.13 Furthermore, endoscopists
learned to recognise the macroscopic appearances of CD in the duodenum,17 and
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some later cases were diagnosed during endoscopy performed for other clinical
reasons.

The development of specific and reliable antibody tests such as AGA and EMA
antibody tests, have almost certainly contributed to the increased diagnosis of CD
during the study period. EMA was positive in over 90% of subjects. Both IgG and
IgA AGA have significantly lower sensitivities (60–70%) and are known to be less
specific than EMA.16 This study clearly indicates that, because of its greater
sensitivity, EMA is the screening test of choice if only a single assay is performed.
Despite this, serological screening will miss 10–20% of cases of CD,18,19 and small-
bowel biopsy should still be performed in subjects in whom there is a strong clinical
suspicion of CD.

A true rise in the incidence of CD during the study period cannot be excluded. CD has
a clear genetic predisposition,20 but there is no suggestion that changes in population
genetics occurred during the study. Exposure to wheat with a higher gluten content
following the deregulation of the wheat industry in 1987 is a possible factor, but this
remains speculative. Trigger factors, as yet poorly identified, have also been
postulated to explain observed variations in the incidence of CD.4

Three studies in New Zealand have shown a low cumulative incidence of CD in
childhood (0–12 years): 0.35/1000 births in Otago,21 0.1/1000 births in Wellington,22

and in our study 0.40/1000 births (1.40/1000 births in the last three years). In our
study the youngest child at the time of diagnosis was 13.5 months old. Much higher
incidence figures for childhood CD have been reported,1,4,8,9,23 although significant
fluctuations, both rising and falling,1–11 have occurred over the years. In Sweden a
steady increase in the incidence of childhood CD has been observed,9,10 reaching
2.93/1000 births, with many children diagnosed before their first birthday.9 In a more
recent study the annual incidence of CD in children below the age of two years, from
1985 to 1987, increased fourfold to 200–240 cases per 100 000 person years, followed
from 1995 by a sharp decline to the previous level.11 In neighbouring Denmark the
incidence of CD in childhood is considerably lower at 0.10/1000 births, and the
diagnosis is made at an older age.24 The officially recommended diets of the two
countries differ substantially, in Sweden containing over 40 times more gliadin than
in Denmark at the age of eight months, and four times more at the age of 12 months.24

However, the prevalence of CD in blood donors is similar in both countries.25 These
findings suggest that the clinical presentation of childhood CD is affected by the age
at which gluten is introduced into the diet. The Paediatric Society of New Zealand has
recommended that wheat be withheld from infants until at least nine months of age,
and until twelve months in those with a family predisposition to allergies.26,27

Our study shows a female to male ratio of 2.1:1 (Table 2), a female predominance in
keeping with published studies.4,28 For people diagnosed during the first two decades
of life the female to male ratio was 1.4:1. During the fourth decade the number of
females greatly outnumbered males by 3.3:1, thereafter gradually declining until the
seventh decade and older when this ratio fell to 1.15:1. Similar findings have been
recorded by others.28 The excess of females over males in the third and fourth decades
is best explained by the extra nutritional demand sustained by women as a result of
menstruation, pregnancies and lactation, which precipitates symptoms and diagnosis.
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Hankey and Holmes drew attention to CD being as much a disease of the elderly as of
children, finding that 16% of their patients with CD (19% of those aged 15 years and
over) were diagnosed in their seventh decade and beyond.28 We agree, finding in our
study that 12% (15% of those aged 15 years and over) were into their seventh decade
and beyond at time of diagnosis. Twenty per cent were under the age of 20 years at
the time of diagnosis. In our study, adjusting for the population at risk, the diagnosis
of CD was similar in those aged 60 years and over (2.9/100 000/year) and those under
20 years of age (2.3/100 000/year).

Of 703 patients with CD reported by Logan et al, 10.5% had dermatitis
herpetiformis.4 In our study of 416 subjects only 3% had dermatitis herpetiformis. We
suspect that, in our region, there are a significant number of subjects with dermatitis
herpetiformis in whom the possibility of CD has not been entertained or not
confirmed by biopsy.

The prevalence of adult CD in Christchurch has been reported as 1:83,14 consistent
with reported prevalence rates in adults of between 1:83 and 1:200.29–33 In children,
prevalence rates of 1:85 and 1:184 have been reported.34,35 With a population of about
350 000 in the Canterbury region there could be as many as 4000 subjects with CD, of
whom about 600 are presently known. While many will be free of significant
symptoms and/or medical consequences there remain a considerable number who may
benefit from a gluten-free diet.

In summary, this 30-year experience of CD has demonstrated an increasing incidence
of biopsy-proven cases of CD in the Canterbury region of New Zealand. CD is more
common in females, especially during the reproductive years, but may be found in
either sex and at all ages of life. Possible reasons for the observed increase include a
greater awareness of CD, the use of endoscopic rather than capsule biopsies and the
introduction of sensitive and specific serological tests for CD.
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Seeking the ideal anti-hypertensive agent: a practical review
of the hypertension drug trials
Hean Teik Ong and Jin Seng Cheah

Abstract

Numerous trials and meta-analyses have been conducted over the last five years to
identify an ideal anti-hypertensive drug. These reports, and the JNC 7 and European
hypertension guidelines, have generated some controversy and confusion. A review of
the comparative anti-hypertensive drug trials shows that the differences between
drugs are minor and not consistently demonstrated by different studies. However,
much data have now accumulated on the safety and value of diuretics, beta blockers,
calcium-channel blockers (CCBs), angiotensin-converting enzyme inhibitors (ACEIs),
and angiotensin receptor blockers (ARBs) in reducing blood pressure and preventing
clinical disease. The importance of tight blood pressure control in reducing adverse
events has been clearly shown, and clinicians should concentrate on achieving target
blood pressure levels, which often requires a combination of anti-hypertensive drugs.
The choice of anti-hypertensive drug should be guided by the presence of concomitant
clinical disease, as evidence has accumulated on the special efficacy of certain drugs
in reducing damage to particular organ systems. In the absence of any associated
clinical disease, it is good to initiate anti-hypertensive therapy with diuretics, provided
the metabolic parameters are regularly reviewed.

The JNC 7 and European guidelines, together with recent trials and meta-analyses,
have resulted in the accumulation of a large amount of information on anti-
hypertensive drug therapy.1–6 It is the aim of this review to derive useful and practical
lessons from these sometimes conflicting and confusing publications.

Methods
The references of the meta-analyses, the JNC 7 and European guidelines were supplemented with a
PubMed search of publications since 1998 using the keywords ‘hypertension’, ‘clinical events’, ‘drug
trials’. The authors reviewed these trials with the aim of deriving consistent and practical information
that will be useful to the non-specialist clinician in the management of the hypertensive outpatient.

The trial evidence
Evidence supporting equivalence The UKPDS study recruited diabetic patients, and
a sub-study looked at those with hypertension. Patients were randomised to either
tight (n = 758) or less tight (n = 390) blood pressure control.7 A tighter blood pressure
control (<150/85 mmHg) resulted in a significant reduction of strokes (RR 0.56; 95%
CI: 0.35–0.89; p = 0.013), heart failure (RR 0.44; 95% CI: 0.20–0.94; p = 0.0043),
microvascular complications (RR 0.63; 95% CI: 0.44–0.89; p = 0.0092), diabetes-
related deaths (RR 0.68; 95% CI: 0.49–0.94; p = 0.019) and any diabetes-related end
point (RR 0.76; 95% CI: 0.62–0.92; p = 0.0046) compared with less tight blood
pressure control (<180/105 mmHg). Patients randomised to tight blood pressure
control were put either on an angiotensin-converting enzyme inhibitor (ACEI),
captopril, or the beta blocker atenolol.8 Unlike the marked differences occurring
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between those with tight blood pressure control and less tight control, there were no
significant differences between the captopril and atenolol groups in strokes (RR for
captopril 1.12; 95% CI: 0.59–2.12; p = 0.74), myocardial infarction (RR 1.20; 95%
CI: 0.82–1.76; p = 0.35), any diabetes-related end point (RR 1.10; 95% CI: 0.86–1.41;
p = 0.43), microvascular disease (RR 1.29; 95% CI: 0.80–2.10; p = 0.30), deaths
related to diabetes (RR 1.27; 95% CI: 0.82–1.97; p = 0.28), or in all-cause mortality
(RR 1.14; 95% CI: 0.81–1.61; p = 0.44). The study thus suggests an equivalent effect
of a beta blocker and an ACEI in target organ protection of diabetic hypertensive
patients.

Several studies have suggested equivalent benefit of calcium-channel blockers (CCB)
to traditional agents in reducing clinical events. The NORDIL study randomised 10
881 hypertensive patients to initial therapy with diltiazem, or to beta
blockers/diuretics.9 After 4.5 years, there was no difference in the primary end point
of strokes, myocardial infarction and cardiovascular death (diltiazem 16.6 events per
1000 patient years, beta blocker/diuretic 16.2 events per 1000 patient years; RR 1.00;
p = 0.97). There was also no difference in total mortality, cardiovascular death,
myocardial infarction or heart failure. The INSIGHT trial randomised 6321
hypertensive patients, with at least one additional risk factor for cardiovascular
disease, to either nifedipine LA or co-amiloride.10 The composite primary outcome of
cardiovascular death, myocardial infarction, heart failure or stroke occurred in 6.3%
of the nifedipine patients and 5.8% of the co-amiloride group (RR 1.1; p = 0.35).
There was also no difference in stroke, myocardial infarction or total mortality. Given
the increase of clinical events in patients using short-acting nifedipine, INSIGHT
confirmed that it is the short duration of action that brought on harm and long-acting
CCBs are safe and useful anti-hypertensive drugs.11 The CONVINCE trial was
terminated early by the sponsors (mean follow up three years) when they saw that
verapramil was most likely to be equivalent to atenolol or hydrochlothiazide in
preventing cardiovascular disease in 16 602 hypertensive patients (364 cardiovascular
events in verapramil, 365 cardiovascular events in atenolol/hydrochlorothiazide;
hazard ratio 1.02; 95% CI: 0.88–1.18; p = 0.77).12 The STOP-Hypertension 2 study
recruited 6614 hypertensive patients aged 70–84 years and randomised them to
conventional therapy with beta blockers or diuretics, and newer therapy with ACEI or
CCB.13 There was no difference in the primary end point of cardiovascular mortality
between patients randomised to conventional therapy (19.8 per 1000 patient years) or
ACEI (20.5 per 1000 patient years) or CCB (19.2 per 1000 patient years).

The ALLHAT study randomised a total of 33 357 hypertensive patients with at least
one other coronary risk and aged over 55 years.3 The primary end point was a
composite of fatal coronary heart disease and non-fatal myocardial infarction, and,
after a mean follow up of 4.9 years, this was not significantly different with
chlorthalidone (six-year event rate 11.5%), amlodipine (11.3%), or lisinopril (11.4%).
All-cause mortality was also the same in all three study groups. In considering sub-
components of the secondary end point, patients on CCBs had a higher incidence of
heart failure compared with those on diuretics (RR 1.38, 95% CI: 1.25–1.52).
Compared with those on diuretics, patients on ACEIs had a higher incidence of the
secondary end point of combined cardiovascular disease (RR 1.10; 95% CI: 1.05–
1.16), driven by a higher incidence of heart failure (RR 1.19; 95% CI: 1.07–1.31) and
stroke (RR 1.15; 95% CI: 1.02–1.30). It is possible that the difference in systolic
blood pressure achieved in the three treatment groups (2 mmHg higher on lisinopril
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and 0.8 mmHg higher on amlodipine) could account for the different incidence of
clinical disease. There was an increase in diabetes, together with more patients
developing hypokalaemia, hyperglycaemia and hyperuricaemia when on diuretic
therapy. The ALLHAT authors concluded that diuretics should be the first line anti-
hypertensive agent, a conclusion that raised much controversy.14–17 An irrefutable
conclusion would be that the study showed the equivalence of diuretics, CCBs and
ACEIs in their ability to reduce the primary end point of fatal heart disease and non-
fatal myocardial infarction.

The ANBP2 study randomised older hypertensive patients to initial treatment with an
ACEI (n = 3044) or a diuretic (n = 3039).4 Treatment with ACEI resulted in a lower
incidence of cardiovascular events or death that was of borderline significance (RR
0.89; 95% CI: 0.79–1.00; p = 0.05). This difference was not significant when
considering only the 51% of the study population who were female (RR 1.00; 95%
CI: 0.83–1.22; p = 0.98). The ANBP2 study has been said to show the opposite of
ALLHAT, but in fact the main lesson from both these trials is that there cannot be
marked differences between diuretics and ACEI therapy in reducing adverse clinical
events in hypertensive patients.18

Targeting angiotensin is good for diabetic patients and protects renal function
Nevertheless, there is some evidence that agents targeting the angiotensin pathway,
namely the ACEIs and the angiotensin receptor blockers (ARBs), are especially useful
in diabetic hypertensive patients. The CAPPP study randomised 10 985 hypertensive
patients to either captopril or to diuretics/beta blockers.19 The primary end point of
myocardial infarction, stroke or cardiovascular death occurred in 11.1 per 1000
patient years in the captopril group and 10.2 per 1000 patient years in the
conventional therapy group (RR 1.05; 95% CI: 0.90–1.22; p = 0.52). Myocardial
infarction, cardiovascular mortality and total mortality were all similar in the two
groups. However, in considering only the 572 diabetic patients,20 captopril therapy
was associated with a significantly reduced primary end point (RR 0.59; 95% CI:
0.38–0.91; p = 0.019), reduced myocardial infarction (RR 0.34; 95% CI: 0.17–0.67; p
= 0.002) and reduced total mortality (RR 0.54; 95% CI: 0.31–0.96; p = 0.034). Thus,
the CAPPP study suggests that an ACEI is better than conventional therapy in
reducing adverse clinical events in the diabetic hypertensive patient, although they
were equivalent when considering both diabetic and non-diabetic patients studied in
the trial. The ABCD trial randomised 470 patients with diabetes and hypertension to
nisoldipine or enalapril.21 Median follow up was five years. Although there was no
difference in the occurrence of stroke, heart failure, cardiovascular mortality or total
mortality, there was a higher incidence of myocardial infarction in the CCB-treated
group (RR 7.0; 95% CI: 2.3–21.4). The FACET trial randomised 380 diabetic
hypertensive patients to either fasinopril or amlodipine.22 Follow up was for 3.5 years
and the combined outcome of myocardial infarction, stroke or hospitalised angina was
significantly lower in the ACEI-treated group (RR 0.49; 95% CI: 0.26–0.95).

The value of ACEIs in preservation of renal function in hypertensive patients is
suggested by the AASK trial.23 A total of 1094 African-American patients with
existing hypertensive nephropathy (glomerular filtration rates (GFR) of between 20
and 65 ml/min per 1.73 m2) were randomised to therapy with ramipril, amlodipine or
metoprolol. Over a follow up of between 3 and 6.4 years, there was no significant
difference in the primary end point, which was the rate of change of GFR. However,
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the secondary end point, comprising the composite of reduction of GFR by 50%,
development of end-stage renal disease or death, was lower in the ramipril group
compared with the metoprolol group (RR 22%; 95% CI: 1%–38%; p = 0.04) and the
amlodipine group (RR 38%; 95% CI: 14%–56%; p = 0.004).

Recently, evidence has emerged on the value of the ARB in preserving renal function
in diabetic hypertensive patients. The IDNT study randomised 1715 hypertensive
patients with nephropathy due to Type 2 diabetes to irbesartan, amlodipine or a
placebo (using other anti-hypertensive agents) over a mean follow up of 2.6 years.24

Blood pressure reduction was similar in the three groups. The primary end point was a
composite of doubling of serum creatinine, or development of end-stage renal disease
(ESRD) or death. Irbesartan reduced the primary end point by 20% compared with
placebo (p = 0.02) and by 23% compared with amlodipine (p = 0.0006). However,
clinical cardiovascular outcomes (comprising the composite of cardiovascular death,
heart failure, myocardial infarction, cerebrovascular accident and cardiac
revascularisation) were not significantly different between the three treatment
groups.25 There is also evidence that irbesartan retards the development of
albuminuria when compared with other anti-hypertensive agents.26 The RENAAL
study assigned 1513 patients with Type 2 diabetes and nephropathy to losartan or a
placebo; all patients were allowed other anti-hypertensive agents as needed for blood
pressure control.27 The primary end point was a composite of a doubling of serum
creatinine, ESRD or death. It was significantly reduced by 16% in the losartan group
(p = 0.02), driven by a lower doubling of serum creatinine (reduced by 25%, p =
0.006) and development of ESRD (reduced by 28%, p = 0.002); there was no
difference in the death rates of the two groups. The advantage of ARBs in retarding
renal disease progression is not reflected in a reduction of cardiovascular events (25),
raising the possibility of specific drug classes being useful in the protection of specific
organ systems, with no one single drug class being superior in all.

The LIFE study recruited 9193 patients aged 55–80 years with hypertension and left
ventricular hypertrophy and randomised them to anti-hypertensive therapy with either
losartan or atenolol and a follow up of at least four years.28 There was a marked
reduction of stroke incidence in the losartan group (RR 0.87; 95% CI: 0.63–0.89; p =
0.001), and this caused a significant reduction in the primary composite end point of
deaths, myocardial infarction or stroke (RR 0.87; 95% CI: 0.77–0.98; p = 0.021).
New-onset diabetes occurred in 6% of patients on losartan and 8% of patients on
atenolol (p = 0.001), suggesting that angiotensin antagonism may have a favourable
effect on insulin resistance.19 Out of the total study population, 1195 patients were
already diabetic at the beginning of the trial.29 When only these diabetic patients were
assessed, the benefit of losartan appeared more remarkable, with a significant
reduction not only in the primary end point (RR 0.76; 95% CI: 0.58–0.98; p = 0.031),
but also in cardiovascular mortality (RR 0.63; 95% CI: 0.42–0.95; p = 0.028) and
total mortality (RR 0.61; 95% CI: 0.45–0.84; p = 0.002). Surprisingly, the reduction
of stroke incidence with losartan did not reach statistical significance in this diabetic
population (RR 0.79; 95% CI: 0.55–1.14; p = 0.204). Treated systolic blood pressure
was lower in the losartan patients in both the overall (1.1 mmHg) population and
diabetic (2 mmHg) patients. This has been taken by some to mean that these studies
emphasised the importance of adequate blood pressure control rather than the value of
ARBs.5
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The meta-analyses The Blood Pressure Lowering Treatment Trialists’ Collaboration
adopted a three-part approach to their meta analysis.30 In reviewing 12 124 patients in
four placebo controlled trials, ACEIs were found to reduce stroke by 30% (95% CI:
15–43), coronary heart disease by 20% (95% CI: 14–27), and major cardiovascular
events by 21% (95% CI: 14–27). Similar overview of two placebo controlled trials
with CCBs involving 5520 patients showed a stroke reduction of 39% (95% CI: 15–
56) and of major cardiovascular events of 28% (95% CI: 13–41). Three trials
involving 20 408 patients were reviewed to assess the value of different intensity of
blood pressure reduction on clinical events. They found that compared with less
intensive therapy, a more intensive blood pressure reduction resulted in reduction in
the risk of stroke by 20% (95% CI: 2–35), coronary heart disease by 19% (95% CI: 2–
33), and major cardiovascular events by 15% (95% CI: 4–24). In contrast to the clear
benefit of treatment compared to placebo, and of a more intensive blood pressure
reduction, the meta-analysis of different drug regimes (which involved eight trials
recruiting 37 872 patients) revealed differences of only borderline significance in
clinical outcomes. Compared with a diuretic or beta-blocker regime, ACEI therapy
produced similar outcomes in stroke, coronary heart disease, heart failure, major
cardiovascular events, cardiovascular death and total mortality. Compared with the
diuretic or beta-blocker regime, CCB therapy showed a lower incidence of stroke (RR
0.87; 95% CI: 0.77–0.98), and a higher incidence of coronary heart disease (RR 1.12;
95% CI: 1.00–1.26), with no significant difference in the rates of heart failure, major
cardiovascular events, or cardiovascular and total mortality. Compared with CCB
treatment, ACEI therapy resulted in a lower incidence of coronary heart disease (RR
0.81; 95% CI: 0.68–0.97) and heart failure (RR 0.82; 95% CI: 0.67–1.00), with no
significant difference in stroke, major cardiovascular events, or cardiovascular and
total mortality. The message of this extensive meta-analysis is that hypertensive
patients must be treated, and treated intensively to tight blood pressure targets, as
these strategies bring highly significant reduction in clinical outcomes. There do not
appear to be great differences in the benefit derived from initiation of treatment with
different anti-hypertensives. Since most patients will require a combination of a few
anti-hypertensive drugs to achieve good blood pressure control, this message is
comforting for the practising clinician.

Staessen et al reviewed 15 randomised trials involving 120 574 hypertensive patients
and found that all anti-hypertensives provided equivalent reduction of myocardial
infarction, cardiovascular mortality and total mortality.5 Compared with older drugs
(diuretics/beta blockers), CCBs and ARBs provided more reduction in risk of stroke.
ACEIs were poorer in stroke reduction compared with the older drugs. Risk of heart
failure was higher for patients on CCBs and alpha blockers than those on therapy
involving diuretics. They note that differences in achieved blood pressure between
different treatment groups may be responsible for the differences in outcomes. Tighter
blood pressure control was associated with better clinical outcomes. Thus, achieving
good blood pressure control is more important than choice of initiating anti-
hypertensive drug.

A more recent meta-analysis by Psaty et al combined data from 42 clinical trials
involving 192 478 patients.6 The authors found that anti-hypertensive drug treatment
compared with placebo was associated with reduction in risk of all major clinical
outcomes. All other anti-hypertensive drugs were inferior to diuretics. Diuretics were
superior to CCBs in reducing cardiovascular events (RR 0.94; 95% CI: 0.89–1.00),
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and heart failure (RR 0.74; 95% CI: 0.67–0.81). Diuretics were also superior to
ACEIs in reducing cardiovascular events (RR 0.94; 95% CI: 0.89–1.00), heart failure
(RR 0.88; 95% CI: 0.80–0.96) and strokes (RR 0.86; 95% CI: 0.77–0.97). Diuretics
were superior to beta blockers in reducing cardiovascular events (RR 0.89; 95% CI:
0.80–0.98), and to alpha blockers in reducing cardiovascular events (RR 0.84; 95%
CI: 0.75–0.93) and heart failure (RR 0.51; 95% CI: 0.43–0.60). This meta-analysis
also showed that systolic blood pressure reduction was larger in the patients treated
with diuretics than those on the other classes of drugs. Thus, it is debatable whether
the better clinical outcome is due to the lower achieved blood pressure or choice of
anti-hypertensive agent. It is clear that clinicians can be confident in the knowledge
that using diuretics for hypertension treatment will significantly reduce adverse
clinical disease. Since the average hypertensive patient will require therapy for much
longer than the few years studied in clinical trials, it is prudent to monitor metabolic
profiles of patients regularly when they are on diuretic therapy.31

Conclusions
The logical approach In choosing the initial hypotensive agent, it is useful to
consider which target organ is most at risk of clinical disease in the patient. Choice of
anti-hypertensive agent should be guided by the presence or likely future presence of
associated clinical disease states. Therapy for hypertensive patients with angina
pectoris should include a beta blocker or CCB, given their definite anti-anginal and
possible anti-atherosclerotic effects.32,33 Patients with a prior myocardial infarction
should be initiated on a beta blocker given their benefit in preventing further adverse
cardiovascular events in this group of patients.34 Hypertensive patients with poor left
ventricular function, or a history of heart failure, should be started on diuretics, and
then have an ACEI and beta blocker added to their regime.3,35,36 If the patient has had
a prior stroke or is at special risk of stroke, the balance of evidence calls for initiation
of therapy with a CCB, a diuretic or an ARB.3,5,28 For renal protection, especially in
the setting of albuminuria, an ARB or an ACEI is best suited to prevent and delay
nephropathy.23,24,26,27 In diabetic hypertensive patients, it is reasonable to begin
therapy with an ACEI or ARB, as data have accumulated on the special benefit of
angiotensin antagonism in reducing clinical disease in such patients.20,29 This
approach in choosing the anti-hypertensive drug according to the target organ most at
risk of damage is logical and in keeping with the recently published guidelines.1,2

In the hypertensive patient who is otherwise free of clinical disease, there is a strong
case for diuretics to be first-line drugs.1,3,6 For prevention of clinical disease, diuretics
perform better than the CCB and ACEI, despite an adverse metabolic profile. Since it
is the prevention of clinical disease that is the ultimate objective, it is practical to use
diuretics first, but to keep an eye on the metabolic profile of the patient to prevent
clinical gout, hypokalaemic arrhythmias, and deterioration of glucose control or renal
function. If diuretics are insufficient for adequate blood pressure control, beta
blockers, ACEIs, CCBs or ARBs could be safely added. There is no ideal hypotensive
drug and the benefit of therapy comes from blood pressure reduction. There is
evidence that the lower the blood pressure, the less the incidence of future morbid
events.7,37,38 The message for the practising clinician is to seek appropriately tight
blood pressure control, which often means using a combination of several drugs.
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The JNC 7 Report was published just before the European Society of
Hypertension/European Society of Cardiology Hypertension Guidelines and it is
important for the practising clinician not to be confused by the academic debate on the
differences between these documents.1,2 There is in fact much agreement between
them: both define hypertension as a blood pressure above 140/90 mmHg, and both
consider the ideal blood pressure to be under 120/80 mmHg. There is agreement that
the importance of hypertensive treatment is to reduce clinical cardiovascular and renal
disease, and so it is vital to assess the hypertensive patient for other risk factors and
target organ damage that will point to the need for prompt drug treatment to achieve
tight blood pressure goals. Both point out that combination drug therapy is often
required. Both reports draw up elegant tables to show that particular drugs would be
more suitable in the setting of an associated clinical disease, and anti-hypertensive
drug therapy should take into consideration the presence of these clinical disease
conditions. Both are in total agreement that all classes of anti-hypertensive drugs do
lead to a reduction of adverse clinical events.

Nevertheless, some controversy arose when the European guidelines did not endorse
thiazide diuretics as first-line anti-hypertensive agents, but considered all anti-
hypertensive drug classes to be equivalent, attributing all their benefit to their
hypotensive action. The ALLHAT study, and the meta-analysis by Psaty, however,
suggest that thiazide diuretics are especially important anti-hypertensive drugs.3,6

ALLHAT was the largest prospective, randomised, double-blind hypertension trial
ever conducted, comparing four main classes of anti-hypertensive agents. It involved
over 40 000 patients, most of whom were followed up for four to eight years. The
alpha blocker, doxazosin, was noted to be inferior to the diuretic, chlorothalidone, and
the trial terminated early after a mean of 3.2 years; a final analysis showed that the
patients on doxazosin had higher rates of stroke and heart failure.39 Before publication
of the results comparing chlorothalidone with lisinopril and amlodipine, many would
have felt that the old-fashioned diuretic, with its adverse metabolic profile, would fare
badly when compared with the ACEI and CCB. ALLHAT proved that there was no
justification to this concern and thiazide diuretics are definitely as good as the newer
anti-hypertensive agents in preventing clinical cardiovascular morbidity and
mortality. In fact, they may even be superior to the CCB in preventing heart failure,
and superior to the ACEI in preventing stroke. Although there was more
hypokalaemia, hyperglycaemia and diabetes with chlorothalidone, these metabolic
changes did not result in any increased adverse clinical events, and tolerability to the
diuretic was as good as tolerability to the CCB or ACEI. Although there has been
criticism of the design of ALLHAT, the authors in fact took great care to ensure that
the results were appropriately obtained and interpreted.40 Since it is the prevention of
adverse clinical disease events that is the ultimate aim of anti-hypertensive therapy,
and given the ability of the inexpensive diuretic to so successfully prevent clinical
disease, there is considerable agreement with the JNC 7 recommendation that thiazide
diuretics should be first amongst equals when selecting anti-hypertensive drugs.41–43
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Emergency department overcrowding – can we fix it?
Michael Ardagh and Sandra Richardson

In the Sunday Star Times of 6 July 2003 the front-page headline read: ‘Health crisis:
why our hospitals are killing us’. Three pages of the newspaper and the editorial were
devoted to describing and discussing the consequences of our overwhelmed
emergency departments (EDs). In the winters of 2002 and 2003 the TV1 Network
News ran stories describing the management of patients in corridors of Auckland
hospitals and the dangers and inconveniences associated with this. An opinion of the
Health and Disability Commissioner in March 2003, reporting the death of a patient in
a New Zealand Emergency Department, stated that ED overcrowding contributed to
the death and was a common problem in New Zealand. The problem is not only New
Zealand’s and it is not new. A report into the death of a UK pensioner while waiting
for care in a London emergency department in 2001 noted that the patient had waited
nine hours for treatment, despite being allocated a triage code indicating a need to be
seen within one hour. The external inquiry team found that ‘A&E staff were so
demoralised that they accepted grossly inadequate outcomes as normal’, and that the
situation of ‘system failure’ within emergency departments was likely to be repeated.1

Issues of ED overcrowding, and the associated phenomena of ambulance diversion
and hospital bypass, have been recognised in the literature since the late 1980s.2,3

Andrulis and colleagues described ED overcrowding in American teaching hospitals
in 1991.4 Derlet and Richards in 2000 described ED overcrowding as an international
problem, which was getting worse.5 Two years later, Derlet stated that ‘unlike ten
years ago overcrowding is no longer unique to teaching hospitals but is now spread to
many communities, suburban and rural hospitals’.6 Recent publications from the
United Kingdom have described the overcrowding they are experiencing and the
‘Emergency Care Reform’ initiatives intended to fix it.7,8 In Canada, the situation has
been recognised as a national problem, and in response to this a joint position
statement on ED overcrowding was released in 2001 by the Canadian Association of
Emergency Physicians and the National Emergency Nurses Affiliation.9 Included in
the position statement was the following definition of overcrowding: a ‘situation in
which demand for services exceeds the ability to provide care within a reasonable
time, causing physicians and nurses to be unable to provide quality care’. Daniel
Fatovich, a West Australian Emergency Medicine Specialist, recently stated in the
British Medical Journal that ‘overcrowding is the most serious issue confronting
Emergency Departments in the developed world with quality and timeliness of
emergency care being compromised’.10

Emergency department overcrowding is widespread and worsening. It has a number
of potential consequences that compromise patient access to care and the quality of
care provided. When departments are crowded, patients wait longer for triage,
medical assessment and treatment. The nursing resource is spread more thinly and
nursing observations and interventions occur less frequently and less promptly than
desired. Medical staff are rushed, and decisions, assessments and medical
interventions may be rushed or truncated as a result. Of equal concern, and in addition
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to these contributors to potential adverse outcomes, are the prolonged suffering of
patients and the indignity of being managed in a public corridor.

Causes of emergency department overcrowding
Patients who present to EDs can be categorised into three general types. Ambulant
patients are those who present with a variety of problems that tend to be dealt with in
the ED, after which the patient goes home. These include minor musculoskeletal
problems, wounds, eye and ENT problems. The second category of patients consists
of those with undifferentiated presentations. This is an important group and includes a
variety of patients with conditions such as collapse, chest pain, abdominal pain, and
headache, among others. The workloads of many EDs are made up mostly of this
patient category. These patients present the greatest risk to EDs as they may harbour
significant life-threatening conditions and they have the propensity to deteriorate. The
third group of patients are those who are demonstrably unwell and these are the ones
who require active and urgent intervention in the form of resuscitation.

The activities of an ED may be divided into three simple categories – patients come
in, patients are managed, and patients go out – providing a template for the definition
of causes of overcrowding, and the derivation of potential solutions. First, patients
come in, and this activity is a product of the burden of ill health and injury and the
availability of alternative care in the community. Second, patients are managed, and
this includes reception, instigation of the clerical record, prioritisation of patients by a
process of triage performed by experienced nursing staff with formal post-registration
education, nursing and medical diagnostic assessment, and subsequent treatment.
Third, patients go out, and this may mean the patient is discharged for ongoing care in
the community or referred to a hospital-based, inpatient specialist service.

It is useful to perceive the factors contributing to ED overcrowding in relation to these
three activities by using the analogy of the failing heart. We know that heart failure is
contributed to by excessive preload, deficiencies of the heart to eject a sufficient
fraction of its ventricular blood, or an excessive afterload against which it is trying to
pump. An ED may be overcrowded because there is an excessive preload, meaning
large numbers of patients are received beyond the ability of the ED to record, triage
and manage. Generally speaking, EDs in New Zealand do not have any capacity to
respond to inordinate fluctuations in preload. There is no option to ‘close the doors’
once capacity is reached, or to refuse service once the allocated resource has been
utilised. In many major international cities, the overloaded ED can request a state of
‘bypass’ when the specified hospital service is overwhelmed. This state allows for the
diversion of ambulance arrivals for the duration of the time of overload, and the
disposition of patients to alternative EDs. The low density of emergency healthcare
facilities in New Zealand means that this is seldom an option for overloaded EDs in
this country. A common and unfortunate response to a perceived excess of preload
has been to deny or obstruct care to those considered inappropriate for presentation at
the ED. The assessment of ‘appropriateness’ at triage has consistently been shown to
be inaccurate and, in addition to potentially contravening rights of access to care,
‘triaging’ patients out of the ED is dangerous and does not reduce costs.3 Lowering
barriers to more appropriate care is a better solution than raising barriers to perceived
inappropriate care.
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Related to the second activity and analogous to the ejection fraction of the heart, is the
internal capacity of the ED to cope with fluctuating demands. A large number of
factors make contributions in this category, and include the physical space in the
department, the human resource, and the systems employed to allow prompt and
efficient decision making in patient management. Medical staff may be too few in
number or insufficiently skilled to promptly manage patients. In particular, the
undifferentiated patient group requires interpretation and decision-making skills borne
of practise and training. Issues of shortages of specialist physicians and nurses are
reported on an international level, and within New Zealand a number of factors are
recognised as impacting on recruitment and retention of staff including work
environment, student debt and professional satisfaction. Nursing numbers may be too
few or available staff too inexperienced to undertake the task adequately. Whereas
medical staff may be considered to make a time-limited contribution to the patient’s
care (the medical work up and initiation of treatment) the nursing contribution is a
continuous one and essential for ongoing monitoring of the patient’s condition and the
delivery of the treatments required. The more unwell the patients who present to the
ED, the greater the demands on the nursing resource. Furthermore, the larger the
number of patients in the department at any one time, the more thinly spread is the
nursing resource on duty. Many EDs in this country are noting a greater complexity of
patient presentations and a longer duration of stay. The consequences of these factors
for the nursing resource are perhaps greater than for any other.

The physical resource in the ED includes the space, the way that space is configured,
the equipment available to monitor and manage patients, and the ability to access
advanced diagnostic tests in a timely manner. A number of our larger EDs have been
rebuilt (and purpose built) for the task of modern emergency medicine. However,
many others in this country evolved from a simple reception area, and as a result they
attempt to perform the function of a modern ED in a limited and inappropriate space.
There are a variety of resources available for those who might design an ED but
perhaps the most relevant and authoritative locally is the Emergency Department
Design Guidelines of the Australasian College for Emergency Medicine.11 These
designs include the suggestion that a modern ED should have one bed space for each
1100 patient presentations per annum. Many New Zealand EDs would fall below this
standard.

The evolution of EDs in an ad hoc and somewhat uncoordinated way in New Zealand
has resulted in a variety of processes for the management of patients. Some of these
processes are internally derived and some are externally applied and many do not take
account of the need for efficient patient flow. The unnecessary use of investigations,
and the consequent wait for the results before a decision is made, prolong the length
of stay in the department. Similarly, the unnecessary duplication of assessment of
patients, first by ED staff and then by the receiving team, introduces significant
increments to the length of stay.

Finally, the analogy to afterload refers to the ability of the ED to transfer their patients
from the department to their definitive destination. The inability to get ED patients
into inpatient beds in a timely manner has been termed ‘access block’ and attempts
have been made to apply a standard, defining the maximum time a patient should
spend in the ED as an indicator of quality of care.7,8,12 In New Zealand access to
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inpatient beds is a variable contributor to ED overcrowding but one, it appears, of
increasing significance.

Solutions
The analogy presented above suggests that the contributors to ED overcrowding are
many and various. The contributors in each individual ED will have a different
composition to others. For example, a significant contributor in some hospitals may
be the ability to access an inpatient bed, whereas in other hospitals it may be the size
of the department, or the number of staff. Invariably, however, the contributors to ED
overcrowding in any one department are multifactorial, with each contributing a small
and different-sized increment to the overall problem. A consequence of this is that
attending to any one contributor will not necessarily result in any measurable
difference to the overcrowding problem. Personal observation suggests that many
EDs in this country have become frustrated by their attempts to deal with the
overcrowding problem bearing no demonstrable fruit. The first premise to fixing the
problem, therefore, must be that the solutions, like the contributors, will be
multidimensional.

The additional observation borne from the analogy of cardiac failure is that two of the
three general areas of contribution to ED overcrowding primarily arise outside it. The
preload problem relates to the amount of illness and injury in the community, and the
ability and willingness of those who are ill and injured to access alternative
appropriate means of healthcare. The afterload problem relates primarily to the ability
of patients to access inpatient beds in a timely manner. This is related to the ability of
the hospital, or service, to discharge patients in a timely manner, which, in turn, is
dependent on the availability of sufficient community services and ‘step-down’
facilities.

EDs have been frustrated further by their inability to influence preload and afterload
to any significant degree. The second premise to fixing the problem, therefore, is that
many of the solutions lie outside the jurisdiction of the ED.

If we accept that the solutions to ED overcrowding are multidimensional and that
each of these dimensions must be addressed in concert to achieve the sum of
incremental benefit and, second, that many of the solutions to the problem are outside
the jurisdiction of the ED, then we see that a concerted response at the level of the
district health board (DHB) is the minimum requirement to attempt to fix this
problem.

If a DHB were, for example, to consider the contributors to ED overcrowding at their
hospital they may, with appropriate consultation, measurement, expert analysis and
interpretation, decide that the following is a list of interventions that, in summation,
will significantly reduce the overcrowding problem:

Regarding preload:

• Appointment of general practitioner liaison officers to function as a link between
the ED and the community to streamline communication, processes of referral and
feedback, and to develop clinical pathways.



NZMJ 20 February 2004, Vol 117 No 1189 Page 5
URL: http://www.nzma.org.nz/journal/117-1189/774/ © NZMA

• Augmentation of community after-hours facilities, including the establishment of
the capacity for community access to X-rays, ultrasound, blood tests and
observation beds.

• Use of ‘hospital in the home’ management options for conditions such as cellulitis
and pneumonia.

• Instigation of a project to address the frequent attenders to the ED by developing
management plans contributed to by the patient, their general practitioner, the ED
and their specialist.

• Education of the local community so that they know when and under what
circumstances to access ED care or alternative care in the community.

Regarding intrinsic capacity:

• Employment of senior medical staff to provide supervision of other medical staff
and to develop processes and protocols for the efficient management of patients in
the department.

• Employment of an increment of nurses to allow an efficient process of triage, an
extra resource on any shift, and a nursing leadership role during clinical shifts.

• Use of rapid assessment processes for patients with injuries and illnesses that are
minor or easily dealt with.

• Development of guidelines and care pathways so that common conditions can be
managed with maximum efficiency.

• Development of a project team, including ED staff and inpatient medical and
surgical teams, to examine the utility of an adjacent unit where patients may be
‘worked up’ by the inpatient teams after referral from the ED.

Regarding afterload:

• Provision of observation beds so that ED patients can be observed for a number of
hours after conditions such as minor head injury and drug overdose, rather than be
admitted to inpatient beds.

• Establishment of a project team to look at patient flow in the hospital and to
examine the utility of initiatives such as day-of-surgery admission, discharge
lounges and weekend ward rounds.

• Employment of social workers to provide seven-day-a-week coverage in the ED
to maximise the ability of staff to discharge patients back to the community in a
safe and appropriate manner.

This is only an illustrative list. A different one may be compiled for a different
hospital depending on the perceived needs, and the perceived benefits of each of the
possible solutions. However, the key principles in this process remain the same. First,
that solutions will be found in each of the areas of preload, intrinsic capacity and
afterload; second, that the solutions will be multidimensional and will need to be
instigated in concert to see any demonstrable benefit; and third, that many of these
solutions are outside the jurisdiction of the ED and so a higher level approach is
required.
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Apart from the scrutiny provided by investigations such as that published in the
Sunday Star Times the problem of ED overcrowding is given little emphasis.
Consequently, DHBs are given little incentive to fix it. Although the solutions require
a concerted effort at the DHB level it is unlikely that DHBs will consider this of
highest priority unless instructed to do so and assisted in the process by the Ministry
of Health.

In summary, ED overcrowding is a major problem in New Zealand, as it is
internationally. The causes of and solutions to ED overcrowding can be considered
under the three general headings of preload, intrinsic capacity and afterload. When
considering the causes and the potential solutions we appreciate that the contributors
and the solutions are multidimensional, they must be addressed in concert, and they
need to be addressed at the level of the DHB. For a DHB to have the inclination and
the ability to address these problems there needs to be clear direction and assistance
from the Ministry of Health.
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Simultaneous presentation of Type 1 diabetes and
thyrotoxicosis as a medical emergency
David Lim, Helen Lunt, Robert Ojala and John Turner

The association between Type 1 diabetes and autoimmune thyroid disease, including
thyrotoxicosis, is well described.1 Simultaneous presentation of these two conditions
as new diagnoses is, however, uncommon but has the potential to be life threatening.

Case report
A previously well, 47-year-old Chinese lady complained of a one-month history of
thirst, urinary frequency, weight loss and heat intolerance. In the week prior to
hospital admission she developed anorexia, nausea and palpitations. There was a
family history of Type 2 diabetes only. At presentation she was drowsy and
dehydrated. She was in atrial fibrillation with a ventricular rate of 224 beats min-1,
without significant cardiovascular compromise. Respiratory rate was 28 min-1. She
was afebrile. Body mass index was 17 kg m-2. The thyroid gland was enlarged and a
thyroid bruit audible. At presentation, tremor was minimal, there was no lid lag or
exophthalmos, and the skin was dry and cool. Initial investigations showed a plasma
glucose of 24 mmol/l, arterial pH of 7.28, HCO3

- of 14.1 mmol/l and HbA1c of 9.9%.
Potassium was within the normal range. She had 3+ ketonuria. The initial diagnosis
was of diabetic ketoacidosis (DKA), probably precipitated by thyrotoxicosis.

Initial treatment was with intravenous insulin, fluids, electrolytes and a single dose of
amiodarone. She quickly reverted to sinus rhythm and was commenced on
carbimazole on the day of admission. The admission thyroid function tests showed a
suppressed thyroid stimulating hormone at 0.02 mU/l, elevated total T4 of 169 nmol/l
(reference range 55–140) and elevated total T3 of 7.01 nmol/l (reference range 1.2–
2.8). A 99mTc pertechnetate thyroid scan revealed diffuse hyperplasia. Tremor became
more noticeable by Day 2 of admission. She recovered rapidly and was discharged
home on Day 5. Follow-up investigations revealed elevated anti-microsomal, anti-
glutamic acid decarboxylase (GAD) and anti-insulinoma antigen 2 (IA2) antibodies.
Her long-term insulin requirements were >30 IU/day, despite normalisation of thyroid
function tests following treatment with carbimazole; thus she had immunological and
clinical features consistent with Type 1 diabetes. There was no evidence of any other
autoimmune or endocrine disease.

Discussion
The emergence of thyrotoxicosis in patients with pre-existing diabetes is known to
exacerbate hyperglycaemia and may even precipitate diabetic ketoacidosis (DKA).2

Concomitant presentation of new-onset Type 1 diabetes and thyrotoxicosis is
uncommon but this combination can present fulminantly, atypically, and, as
illustrated by the current case, is potentially life threatening.3 Type 1 diabetes is
uncommon in patients of Chinese ethnicity,4 but the case illustrates that simultaneous
presentation of Type 1 diabetes and thyrotoxicosis may nevertheless occur in this
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ethnic group. In both the above case and a previously reported case,5 some of the
classical clinical signs of thyrotoxicosis appeared to have been masked or attenuated
by DKA and associated dehydration. Also, some of the symptoms of thyrotoxicosis
and diabetes mellitus are similar.

This case emphasises the need to consider thyrotoxicosis in the list of possible
precipitants of DKA, especially as some of the classical clinical features of
thyrotoxicosis may be masked by the presence of DKA.
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Spontaneous fracture of the humeral shaft associated with
snowball throwing
Alan O’Connor, Mark Bell and Patricia Higgins

We report a case of fracture to the midshaft of the humerus in an adolescent male, and
discuss the unusual mechanism of injury involved in the case.

Case report
A 14-year-old male presented to the emergency department complaining of severe
pain in his right upper arm.

He gave a history of throwing a snowball with an overarm motion, feeling a severe
pain in his upper arm just as he let go. There was no history of trauma and he had no
pre-existing pain or discomfort in the arm.

Examination revealed a young male in moderate discomfort who was unable to flex
his forearm due to severe pain. There was no neurological deficit, and forearm pulses
were intact.

Figure 1. X-ray of the fractured humerus
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X-ray revealed a spiral fracture of the midshaft of the humerus (Figure 1). Bone
density was normal, and there were no stigmata of any intrinsic bone disease.

The patient was managed conservatively, with follow up in the hospital fracture
clinic.

Discussion
Humeral shaft fractures are usually the result of direct trauma, or severe twisting
injuries. However, this type of fracture, which occurs when pitching with an overarm
action, has previously been reported in association with several sports such as javelin
throwing, baseball, cricket and handball.1 There appear to be two groups of patients
affected by this injury – one group being characterised by a young patient with no
history of arm pain who makes an exceptionally hard throw, fracturing the bone. The
other group affected are older patients with pre-existing arm pain, and it is likely that
these patients have a stress fracture existing prior to the final event.1 An
understanding of the proposed mechanism of the injury in the younger group of
patients lies in a review of the biomechanics of throwing, which have been studied by
several authors.2,3

The three phases of throwing are cocking, acceleration and follow through
(deceleration). The largest amount of muscle activity has been shown to be associated
with the deceleration phase, during which the subscapularis muscle internally rotates
the shoulder, while the supraspinatus, infraspinatus, teres minor and deltoid decelerate
the arm. The elbow decelerates from extreme extension to abrupt flexion by the action
of the biceps.4

The difference in forces generated by the musculature of the upper extremity between
the acceleration and deceleration phase of throwing creates torsion on the shaft of the
humerus. When this torsion exceeds the tensile strength of the bone, a spiral fracture
results.5

The treatment of sports-related spontaneous humeral fracture does not differ from that
of other forms of non-pathologic midshaft humeral fracture, with conservative
management producing excellent results.5

It is recommended that a young patient with upper arm pain and a history consistent
with this injury should have the diagnosis confirmed by a precise history, the findings
of physical examination and plain radiographs.
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The need for better provision for epileptics
This extract is taken from an article by Dr D Colquhoun MD (Lond), MRCP (Lond),
Dunedin, published in the New Zealand Medical Journal 1904, Volume 3 (11), p239–
242

I have recently had under my care in Dunedin Hospital a young woman, an epileptic,
who was sent there for treatment because she had tried to poison herself. It was her
third or fourth attempt, and she had expressed her intention to try again when she got
the chance. I made inquiries about her, and found that her relations declined to have
her in their homes. She had been in service, and I saw her mistress, who said nothing
would tempt her to take her back again. What can we do with such cases? If she had
been brought before the Magistrate she might have been reprimanded and perhaps
sent to gaol! We sent her to Seacliff instead, but that was not the right place for her. Is
this not a typical difficulty? Is there any one of us who has seen much practice who
has not had similar experiences? Our system–or want of a system–in dealing with
epilepsy is cruel to the patient and the patient’s relatives, and wasteful of good human
labour. This has been brought to our minds of late years by the reports of the more
excellent way adopted in France, Germany, Britain, and the United States–not indeed,
for all epileptics, but for a considerable number of them.
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Proceedings of the 170th Scientific Meeting of the Otago
Medical School Research Society, Thursday 13 November
2003
Identification of a novel D-octapeptide inhibitor of secreted aspartic proteinases
from Candida albicans. M Booth, B Monk, J Cutfield. Department of
Biochemistry, Otago School of Medical Sciences, University of Otago, Dunedin.
The increasing number of immunocompromised patients arising from chemotherapy
and immunosuppressive drug treatment and AIDS, has led to an increased incidence
of severe fungal infections in humans. The most common of these infections are
caused by Candida albicans, in which developing resistance to therapeutic anti-
fungals is compounding the problem. The family of secreted aspartic proteinases
(Saps) of C. albicans is a recognised virulence factor, degrading host proteins and
aiding adhesion. Of the family members, Sap2 is considered the most prominent
contributor to virulence and is a possible target for inhibitor development.

The deconvolution of a 1 889 568-member D-octapeptide library was completed to
discover a novel Sap2 inhibitor. This involved, over three stages, screening pools
containing mixtures of related D-octapeptides, choosing the best pool and repeating
the process with pools containing successively fewer compounds. The inhibitory
activity of each pool was tested against Sap2 and pepsin (a control against undesired
cross-reactivity) in a fluorogenic assay, and as a growth inhibitor of C. albicans. The
deconvolution resulted in the identification of a single peptide that inhibited Sap2 by
87% (IC50: 0.16 µM) at the same concentration where no pepsin inhibition occurred.

A Sap inhibitor that lacks activity against host aspartic proteinases is an important
finding for a lead drug compound. However, it is also desirable that a Sap2 inhibitor
be effective against other Sap isozymes that are known to be differentially expressed.
Preliminary results indicate peptide inhibitory activity against Sap3. Other Sap
isozymes are currently under preparation to extend the testing.

The inhibition of Sap2 appeared to be occurring by a non-competitive mechanism. A
possible site for inhibitor binding was identified by comparing the known crystal
structures of Sap2 and pepsin. This site will be properly characterised when the
structure of the Sap2:inhibitor complex is determined, allowing possible structure-
based-drug-design initiatives to proceed.

Determination of the binding site for Murr1 in the C-terminal domain of the
delta epithelial sodium channel. T Chang, F McDonald. Department of
Physiology, Otago School of Medical Sciences, University of Otago, Dunedin.
The epithelial sodium channel (ENaC), which consists of the three subunits, a, ß, and
?, plays a critical role in the maintenance of sodium (Na+) homeostasis and blood
pressure. aß?ENaC is well characterised in mammalian epithelial tissues, such as the
renal distal tubule and collecting duct, the distal colon, and the lung, where it
mediates electrogenic Na+ influx across the apical membrane under the regulation of



NZMJ 20 February 2004, Vol 117 No 1189 Page 2
URL: http://www.nzma.org.nz/journal/117-1189/778/ © NZMA

the hormones aldosterone and vasopressin. In 1995, a new ENaC subunit named d
was identified. The in vivo function of human dENaC (dhENaC) is not known,
therefore our laboratory searched for d binding partners using a yeast two-hybrid
screen of a human brain cDNA library. One of the interacting proteins discovered is
called Murr1. Murr1 was originally discovered as part of a study on an imprinted gene
U2af1-rs1 that lies in intron 2 of Murr1. More recently it was discovered that copper
toxicosis in Bedlington terriers is caused by a mutation in the Murr1 gene, and that
Murr1 binds to the Wilson’s disease protein ATP7B.

The interaction between dENaC and Murr1 was confirmed and in addition a
functional assay showed that Murr1 inhibits dENaC activity. Murr1 was isolated as a
dENaC C-terminal domain binding protein. Based on the analysis of dhENaC deletion
constructs, the possible binding site for Murr1 was narrowed down to a 57 amino acid
region in the dhENaC C-terminal domain. To further confirm this finding, a new
deletion construct called d-59 was cloned by removing the last 59 amino acids from d.
This construct was then used in a GST pulldown assay to assess binding to Murr1.
Murr1 bound to full-length d, d-23, but not d-59, indicating that the binding site is
between amino acids 580 and 615. To further pinpoint amino acids of dhENaC
involved in Murr1 binding, a site-directed mutagenesis was used to selectively mutate
amino acids in the dhENaC C-terminal domain. Three mutant constructs were
successfully prepared (P592-594A, P602, 604A, and S582, 583A) and expression in COS-7
cells was optimised. A GST pulldown experiment was used to ask whether these
mutated d proteins could bind Murr1. Binding of dENaC to Murr1 was not affected by
the substitution of alanines for prolines 592–594. Results from the other two
constructs have been inconclusive. Therefore, the binding site of Murr1 appears to be
located between amino acids 580–615 of dhENaC, and, within this C-terminal region,
the prolines 592–594 are not part of the binding site.

Antigen-presenting cells as biosensors for immunomodulatory activity. C Davies,
G Buchan. Department of Microbiology and Immunology, Otago School of
Medical Sciences, University of Otago, Dunedin.
Antigen-presenting cells (APCs) initiate and direct the immune response. They are
sensitive to their surroundings and respond to immune stimulants (antigens) by
expressing surface proteins, such as major histocompatibility complex II (MHCII) and
co-stimulatory markers CD40 and CD86. APCs also produce cytokines such as IL-10,
IL-12 and TNF-α in response to stimulation. The up-regulation of these markers and
cytokines in response to additives can be measured. In this way, an APC can be used
as a biosensor for immunomodulatory activity of an additive.

The present study aimed to develop an in vitro bioassay for immune bioactivity in
twelve different bovine milk extracts, consisting of native and hydrolysed proteins
separated from milk via chromatography and ultrafiltration. The protein powders were
dissolved in tissue culture media. Murine macrophages or dendritic cells were
incubated with media containing the extracts for six hours, and then in media only for
24 hours. The up-regulation of surface markers was measured by flow cytometry, and
cytokine production was measured by enzyme-linked immunosorbent assay.

Up-regulation of the surface markers CD40 and CD86 was detected in APCs treated
with three of the twelve extracts tested, as was the production of cytokines IL-10 and
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TNF-α. No IL-12 production or MHCII up-regulation was detected with any of the
products tested. Skim milk had no effect on any of the APC responses measured.
Thus, these assays were able to distinguish milk products with and without
immunomodulatory activity.

APCs are useful indicators of immunomodulatory activity of the tested milk extracts.
The use of these assays will be extended to examine a library of milk extracts for
potential immunomodulatory substances.

Hypobetalipoproteinemia and low levels of lipoprotein(a) in an Otago vascular
disease cohort. K Forward1, J Cole1, G Jones2, A van Rij2, S McCormick1.
1Department of Biochemistry, Otago School of Medical Sciences; 2Department of
Medical and Surgical Sciences, Dunedin School of Medicine, University of Otago,
Dunedin.
Low-density lipoproteins (LDL) and lipoprotein(a) (Lp(a)) are independent risk
factors for cardiovascular disease. Hypobetalipoproteinemia is a disease characterised
by low plasma concentrations of LDL and apolipoprotein B100 (apo B100).
Mutations in the apo B100 gene that result in a truncated apo B100 protein have been
identified as a cause of hypobetalipoproteinemia.

Lp(a) is formed by the association of LDL apo B100 with apo(a); Lp(a) levels vary
widely within populations although a significant portion of the population has low (<5
nmol/l) or no Lp(a). A common European apo(a) null allele has been identified in 6%
of Caucasians that accounts for 25% of null Lp(a) alleles in Caucasians. The aims of
this study are to identify any truncated apo B100 proteins and establish the frequency
of the common European null apo(a) allele in an Otago vascular disease (OVD)
cohort.

The OVD cohort (n = 840, mean age 70.7 years) database was screened for subjects
with LDL levels less than the lower fifth percentile (2.3 mmol/l) (n = 88), or Lp(a)
levels <5 nmol/l (n = 271). Truncated apo B100 proteins were identified in the plasma
of three ‘low LDL’ subjects using SDS-Page gels and were sized as apo B87, 85.3,
62.5 using the QuantityOne© software. An unusual apo B100 degradation pattern,
which has not previously been reported, was detected in six subjects. DNA analysis is
currently underway into the genetic cause of these truncations.

To date 173 subjects have been screened using polymerase chain reaction and
restriction digests to identify the European null apo(a) allele. Fifteen heterozygotes
have been identified with the allele, three have Lp(a) levels of 0, the other 12 have
levels ranging from 0.7 to 4.77 nmol/l. The results from the Lp(a) analysis show a
higher occurrence of null Lp(a) alleles (121 subjects had no Lp(a)) than reported for
other populations, with a reduced occurrence of the European null allele than
statistically expected. These data would suggest it is plausible that another ‘common’
null allele exists in the apo(a) gene in this population.
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Neuromuscular defects in transforming growth factor β2 null mutant mice. JA
Harley, IS McLennan. Department of Anatomy and Structural Biology, Otago
School of Medical Sciences, University of Otago, Dunedin.
The transforming growth factor βs (TGF-βs) are a family of intracellular regulators
with three members, TGF-β1, -β2 and -β3. The TGF-βs have isoform-specific
functions as well as combining to redundantly regulate certain cellular functions.
TGF-β2 is the most abundant isoform in the neuromuscular system, although this part
of the body is one of the rare sites where all three TGF-βs are expressed. We have
used TGF-β2 null mutant mice to identify whether certain physiological actions of
TGF-β2 on motoneurons and muscle fibres are isoform-specific.

The TGF-βs are obligatory regulators of motoneuron survival in vitro. The
importance of TGF-β2 to this process in vivo was analysed by comparing the number
of motoneurons in the lumbar lateral motor column of the spinal cord of embryonic
day-20 wild-type (n = 4) and TGF-β2-/- (n = 4) mice. The cords of the mice were
embedded in plastic, serially sectioned and the total number of motoneurons estimated
using a fractionator. No difference in motoneuron number was observed (wild-type,
1628 ± 433 (mean ± SD); TGF-β2-/-, 1488 ± 276), indicating TGF-β2 does not
uniquely regulate the survival of embryonic motoneurons.

In contrast to the normality of embryonic motoneurons, TGF-β2-specific processes
were detected in muscle fibres. The speed of contraction of muscle fibres is dependent
on which myosin isoform (ie, type I, IIa, IIb, IIx) they express. The different muscle
fibre types express different levels of TGF-β2, with IIb fibres having only trace levels
of TGF-β2 protein. This may indicate that TGF-β2 suppresses the expression of IIb
myosin. Consistent with this, antibodies specific to IIb myosin stained sections of the
soleus muscle from adult TGF-β2+/- mice (n = 2) but not from wild-type mice (n =
2). In conclusion, mechanisms exist that enable isoform-specific signalling by TGF-βs
in close proximity to sites where TGF-βs appear to be acting coordinately.

Nicotinic stimulation of tyrosine hydroxylase activity in chromaffin cells of the
adrenal medulla of the deer. PJ Knowles, SJ Bunn. Centre for
Neuroendocrinology, Department of Anatomy and Structural Biology, Otago
School of Medical Sciences, University of Otago, Dunedin.
Chromaffin cells of the adrenal medulla play a major role in physiological adaptation
to stress through the biosynthesis and secretion of catecholamines. The rate-limiting
enzyme in catecholamine biosynthesis, tyrosine hydroxylase (TH), has been
extensively studied in bovine chromaffin cells. Deer, however, are a more reactive
species and therefore would be reasonably expected to have more responsive adrenal
medullae.

This study reports a preliminary investigation into the regulation of TH in cultured
deer chromaffin cells. The cholinergic agonist carbachol stimulated a time-dependent
increase in TH activity (in cells loaded with 14C-tyrosine). After 15 minutes, a three-
fold stimulation above basal levels was observed (in triplicate cultures). This response
was concentration dependent and inhibited by the nicotinic antagonist mecamylamine
but not the muscarinic antagonist atropine.
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TH activity in other cells is regulated by protein phosphorylation. Therefore the effect
of protein kinase inhibitors on TH activity in deer chromaffin cells was examined
(each in triplicate cultures). The nicotine-stimulated response was almost completely
suppressed by KN-93, an inhibitor of CaMKII, but only marginally reduced by its
inactive analogue KN-92. The MAP-kinase pathway inhibitor, PD98059, also
significantly reduced nicotinic-stimulated TH activity by 50%. In contrast, the
response was insensitive to the protein kinase C inhibitor bisindolymaleimide I. In
agreement with this finding the protein kinase C activator PMA failed to increase TH
activity. The protein kinase A inhibitor H89 was similarly ineffective in suppressing
the nicotinic response. Stimulation of protein kinase A by dibutyryl-cAMP or
forskolin did, however, result in an H89-sensitive activation of TH.

These results indicate that deer chromaffin cells provide a viable model for the study
of agonist-induced TH activation. The response to nicotine appears to involve selected
protein kinases, most probably CaMKII or a Ca2+-dependent kinase and the MAP-
kinase pathway, but appears to be independent of protein kinase A or C.

The activation of dendritic cells by components of the Lactobacillus cell. M
Livingston, M Baird, G Tannock. Department of Microbiology, Otago School of
Medical Sciences, University of Otago, Dunedin.
Dendritic cells (DCs) are potent antigen-presenting cells located at sites interfacing
with the external environment. They influence the nature of the induced immune
response to microbes. Gut-associated DCs continually sample the gastrointestinal
microflora. Therefore, lactobacilli, as important members of this bacterial community,
may activate DCs to modulate innate and adaptive immune responses.

The objective of this study was to test the impact of lactobacilli and their cellular
components on DCs. Bone-marrow-derived DCs were cultured with whole cells of L.
reuteri 100-23 and L. rhamnosus GG, and with DNA, crude cell wall and
exopolysaccharide (EPS) fractionated from these Lactobacillus cells. These DCs were
then analysed for surface expression of MHC class II as well as co-stimulatory
molecules CD40, CD80 and CD86, which, when up-regulated, indicate DC activation.
Culture supernatants were analysed for interleukin-10 (IL-10) and IL-12 content.

Lactobacillus spp. and their cellular fractions all significantly up-regulated CD80
expression on DCs but all failed to up-regulate surface expression of MHC class II,
CD40 and CD86. Interestingly, L. reuteri 100-23 grown in sucrose-supplemented
medium inhibited MHC class II and CD86 expression on DCs. IL-10 secretion was
differentially induced by Lactobacillus whole cells and EPS, while all Lactobacillus
stimuli failed to induce IL-12 production.

These results suggest that Lactobacillus, especially whole cells and EPS, present in
the gut may exert an immunoregulatory influence via gut-associated DCs.

STAT 3 signalling in bovine adrenal medullary cells. K Matheos, S Bunn. Centre
for Neuroendocrinology, Department of Anatomy and Structural Biology, Otago
School of Medical Sciences, University of Otago, Dunedin.
An organism relies on the adrenal medulla for the release of catecholamines and
biologically active peptides to successfully adapt to stress. Microbiological infection
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is a significant form of stress, so it seems essential that communication exists between
the immune system and the adrenal medulla. This study investigates the possibility
that chemical signals (cytokines) from the immune system regulate activity in the
adrenal medulla.

Cytokine receptors trigger a cellular response via a transcription-factor family termed
‘signal transducer and activators of transcription (STAT) proteins’. Activation causes
phosphorylation of STAT and translocation to the nucleus where gene transcription is
regulated. Immunoblotting demonstrated that cells cultured from the bovine adrenal
medulla, in three experiments, expressed specific STAT proteins, namely STAT 1, 3,
5a and 5b, with STAT 3 expressing the strongest band. Immunocytochemistry on
three consecutive cultures revealed a number of morphologically distinct cell
populations with a heterogenous STAT 3 expression. A population of relatively small
cells, which tended to grow in clusters, showed the strongest STAT 3 labelling, which
was concentrated in the nucleus. This was unexpected, as STAT proteins are assumed
to translocate to the nucleus following activation, raising the possibility that the STAT
3 signalling pathway is chronically activated under cell-culture conditions.

Consistent with this suggestion, the STAT 3 pathway in our cultured cells appeared
refractory to cytokines (particularly interleukin 6, which is known to activate STAT 3
in other cells). Interestingly, our current data also suggest that there may be a high
level of STAT 3 phosphorylation even in the absence of stimulation. These
observations are currently being re-examined using an alternative anti-phospho-
STAT-3 antibody.

In summary, the data indicate that STAT 3 expression occurs in cells of the adrenal
medulla and suggest its regulation may be distinct from that previously reported in
other cells.

Neuroprotective effect of (-)-epigallocatechin gallate in a rat model of hypoxia-
ischaemia-induced brain damage. BA Sutherland, O Shaw, AN Clarkson, R
Srinivas, I Appleton. Department of Pharmacology and Toxicology, Otago
School of Medical Sciences, University of Otago, Dunedin.
(-)-Epigallocatechin gallate (EGCG) is a polyphenolic antioxidant compound that
protects against free radical damage. EGCG given at concentrations of 25 and 50
mg/kg intraperitoneally (IP) have previously reduced hippocampal damage after
ischaemia/reperfusion in the gerbil. However, the effects of EGCG have not been
established in a model of hypoxia-ischaemia (HI) brain damage.

Briefly, the left common carotid artery was permanently double ligated in 26-day-old,
male Wistar pups. Two hours later, each rat was placed in an 8% O2/92% N2

atmosphere for 60 minutes. This produced an infarction on the ipsilateral side of the
brain. There were three treatment groups: untreated with no HI (control), HI + 0.9%
saline IP, and HI + 50 mg/kg EGCG IP. Treatments were administered daily
beginning one day before HI. The brain was extracted when the rat was 29 days old.

For histological analysis (n = 6), 12 µm coronal slices were sectioned every 0.9 mm
throughout the brain starting from the frontal pole, and then stained with
haematoxylin and eosin. HI produced a marked infarction volume of 99.6 ± 15.6
mm3. Administration of EGCG significantly reduced overall infarction to 38.0 ± 16.4
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mm3 (p <0.05). The Mann-Whitney U test showed that between areas of 5.4 and 9.9
mm from the front of the brain, EGCG significantly reduced infarction area (p <0.05).

It has been previously demonstrated that nitric oxide (NO) derived from endothelial
nitric oxide synthase (eNOS) is neuroprotective. Biochemical analyses (n = 8) found
that nitrite levels increased with EGCG (29.7 ± 6.3 µM nitrite/mg protein) compared
with HI + saline (20.7 ± 5.4 µM nitrite/mg protein). Therefore, the neuroprotective
effects of EGCG may, in part, be due to increased eNOS activity. Furthermore,
arginase activity was not significantly altered with EGCG (14.2 ± 2.9 mg urea/mg
protein), compared with HI + saline (13.6 ± 1.7 mg urea/mg protein). This suggests
that EGCG produced its neuroprotective effect by up-regulating NOS activity without
affecting arginase. Further investigations are warranted to identify which isoforms are
involved.

Synergistic cytotoxicity by curcumin and epigallocatechin gallate in human
breast cancer cells. S Valentine, RJ Rosengren. Department of Pharmacology
and Toxicology, Otago School of Medical Sciences, University of Otago,
Dunedin.
The natural compounds curcumin and epigallocatechin gallate (EGCG) have shown
anti-cancer properties in both in vitro and in vivo breast cancer models. Both
compounds have shown greater potency in ERα negative breast cancer, a subset of
breast cancer that is resistant to traditional tamoxifen therapy. The aim of this work
was to determine if curcumin and EGCG would be synergistically cytotoxic in the
ERα-negative breast cancer cell line, MDA-MB-231.

Cells were plated at 20 000 cells/well in a 24-well plate in DMEM media. Twenty
four hours later cells were treated with either 2–8 µmol curcumin, 20–40 µmol
EGCG, or a combination of the two. Control cells were treated with 0.005% DMSO.
After three, five or seven days, cell number was determined by sulphorodamine B
assay. All values are expressed as mean ± SE of at least three independent
determinations performed in duplicate. A p value <0.01 was considered significant.

The results showed that very low concentrations of both compounds produced far
greater cytotoxicity than either EGCG or curcumin alone. Specifically, at three days,
either 4 or 5 µmol curcumin plus 25 µmol EGCG resulted in synergistic cytotoxicity,
causing 20% greater cell death (p <0.01) than the highest individual treatment (46 ±
3% vs 24 ± 4%). Five days of treatment proved to be even more effective with 3 µmol
curcumin and 20 µmol of EGCG causing 11 ± 4% and 34 ± 2% cell death,
respectively. However, the combination treatment was cytotoxic to 65 ± 2% of cells
showing even greater synergism (p <0.01).

These results demonstrate that the administration of EGCG and curcumin in vitro, at
concentrations similar to human plasma levels obtained during clinical trials,
produces synergistic cytotoxicity in MDA-MB-231 cells.
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Suspicious pulmonary nodules
A 55-year-old woman with breast carcinoma was admitted for a left mastectomy. A
routine pre-operative chest radiograph identified multiple bilateral pulmonary
nodules. High-resolution computed tomography (CT) confirmed the nodules were
predominantly in the upper zones, with borderline mediastinal lymphadenopathy
(Figure 1). The features were suggestive of miliary pulmonary metastases so surgery
was postponed until a diagnosis was confirmed. She had no respiratory symptoms but
kept parrots.

Bronchio-alveolar lavage, infectious serology, serum calcium and angiotensin-
converting enzyme levels were all normal. A transbronchial biopsy showed multiple
non-caseating epithelioid granulomas, containing multinucleated giant cells (Figure
2). There were no acid-fast bacilli, fungi or metastatic carcinoma cells.

Figure 1. CT scan



NZMJ 20 February 2004, Vol 117 No 1189 Page 2
URL: http://www.nzma.org.nz/journal/117-1189/779/ © NZMA

Figure 2. 400 x magnification haematoxylin and eosin stain showing a
multinucleated giant cell

The diagnosis can be found on the following page.
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Diagnosis
The granulomatous inflammation was consistent with sarcoid. Sarcoidosis is a
chronic, multisystem disorder of unknown cause that most frequently affects the
lungs. Most patients are symptomatic, experiencing dyspnoea or a dry cough.
Haemoptysis or sputum production is rare. Pulmonary sarcoidosis has three distinct
radiological patterns: type I-bilateral hilar adenopathy with no parenchymal
abnormalities; type II-bilateral hilar adenopathy with diffuse parenchymal changes;
and type III-diffuse parenchymal changes without hilar adenopathy. Large metastatic-
like nodules are unusual but can occur.
We are grateful to Simon Janes, Department of General Surgery; Birgit Dijkstra, Department of
General Surgery; Carina Miles, Department of Anatomical Pathology; and Ian Cowan, Department of
Radiology, Christchurch Hospital, Christchurch, for this week’s Medical Image.
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Superbugs hold the seeds of their demise
Viruses lying dormant in the DNA of the superbug MRSA could be its nemesis.
Microbiologists are extracting the viral material and altering it to create viruses that
wipe out the bugs. The idea is to use these viruses, which infect only bacteria, for
disinfecting surfaces in hospitals.

A team led by Nicholas Mann at the University of Warwick, UK, hunted in sewage
and soil for naturally occurring bacteriophages that are lethal to the superbug
methicillin-resistant Staphylococcus aureus, but found only two. Then they realised
that the genomes of each MRSA strain already contained DNA coding for
bacteriophages, albeit non-lethal ones. By modifying these, the team developed 10
novel bacteriophages, each lethal to a different strain of DNA.

New Scientist, 13 December 2003

Cancer consumer?!
Not so long ago our community was comfortable using the words doctor, nurse and
patient. However, as medicine has adopted the culture of the commercial world, with
its emphasis on clinical products and customer focus, some consider that these
traditional titles have reached their use-by date.

Now doctors and nurses have become healthcare providers, and patients known as
clients, customers, or consumers. It is argued that the term ‘consumers’ more
appropriately conveys the choice that people may wish to exercise in decisions about
their health, and the expression ‘healthcare providers’ reflects the current emphasis on
teamwork.

At a recent healthcare policy conference the ‘consumer’ representative was introduced
as a ‘cancer consumer’.

Was the introduction an unintended slip of the tongue? Did the chairman mean
‘cancer-care consumer’? Apparently not. The person identified himself as just that – a
‘cancer consumer’, a survivor of cancer – and went on to describe what ‘cancer
consumers’ want.

Med J Aust. 2004;180;49

Laparoscopic hysterectomy: less pain, more complications, similar
costs

Laparoscopic hysterectomy carries a shorter stay in hospital and results in less pain
six weeks after the operation, but it has more major complications than abdominal
hysterectomy.

Data analysis from the eVALuate study, a large multicentre trial involving 1346
women, showed a higher rate of major complications and longer operative time in the
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laparoscopic group than with the conventional abdominal approach. At six weeks
patients who had laparoscopy had less pain and better quality of life.

The cost effectiveness of the laparoscopic methods are similar to conventional vaginal
and abdominal hysterectomy.

BMJ. 2004;328:129–33

Aspirin withdrawal increases risk of heart problems
Patients with heart problems should not stop taking aspirin – not even for dental
treatment or minor surgical procedures – according to Emile Ferrari, professor of
cardiology at the University Hospital Pasteur (Nice, France). He presented a review of
patients with heart disease who were treated at his institution between September,
1999, and April, 2002, at CHEST 2003, the 69th Annual Meeting of the American
College of Chest Physicians.

Ferrari’s results show that of 1236 people admitted to hospital for an acute coronary
syndrome, a large proportion had recently stopped taking aspirin. In total, 500 had
been taking aspirin under medical advice for at least 3 months; 51 of these had
stopped their aspirin less than a week before the cardiovascular episode. These 51
patients accounted for 4.1% of all hospitalisations for coronary events at Hospital
Pasteur during this period.

Although all patients had previously had heart attacks or stable angina, none had
experienced an unstable coronary event before aspirin withdrawal.

Reasons for aspirin withdrawal included minor surgery, fibroscopy, dental treatment,
bleeding, and non-compliance for recommended treatment. 20 of the patients who had
stopped taking aspirin did so without medical advice, but the rest were told by their
doctors to stop aspirin to avoid potential bleeding problems during medical
procedures.

Lancet. 2003;362:1558
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Buteyko: an effective complementary therapy
We agree with the statement made by Holt and Beasley in their recent letter to the
NZMJ (http://www.nzma.org.nz/journal/117-1188/754/)1 that asthma poses a
significant economic and health burden to New Zealanders. It is acknowledged that
the evidence base supporting the use of the Buteyko Breathing Technique (BBT) in
asthma is modest. Nonetheless, the four trials currently published in the peer-
reviewed medical literature uniformly exhibit positive results with similar magnitude
of effect.2–5 To dismiss this growing body of evidence with inflammatory epithets
such as ‘pseudoscience’ contributes nothing to the debate.

Holt and Beasley note that there was no difference in FEV1 between the two groups in
our study,4 and erroneously extrapolate a lack of efficacy of BBT. Most patients, and
many doctors as well, would regard maintenance of equivalent ventilatory status with
the use of vastly less medication (50% reduction in inhaled steroid and 85% in ß2-
agonist) as a positive outcome.

Holt and Beasley fail to appreciate that both groups in our trial were instructed to use
ß2-agonist on a strictly as-needed basis. BBT teachings are consistent with the advice
of the Asthma and Respiratory Foundation, which encourages continued use of
preventer medication titrated to the need for reliever medication and use of reliever
medication on demand only. We regard BBT as a complementary approach to
standard asthma management rather than an alternative.

Conduct of trials on complementary and alternative therapies is difficult. Objective
outcome measurement, randomisation, and blinding all require special consideration,
as discussed in our paper. We acknowledge that access to funding for investigation of
non-drug therapies may prove particularly difficult to mainstream researchers, many
of whom have built careers on research sponsored by the pharmaceutical industry. In
light of the social and economic burden of asthma, and the potential benefit of BBT,
the challenge to such groups to meaningfully contribute to the evidence is clear.

Patrick McHugh
Director, Emergency Department

Fergus Aitcheson
Consultant Physician

Bruce Duncan
Medical Director
Gisborne Hospital

Frank Houghton
Health Geographer
Mid-Western Health Board, Limerick, Ireland
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Improving medication safety
Readers may be interested to know that a comprehensive report entitled ‘Building a
safer NHS for patients: improving medication safety’ is now available at
http://www.dh.gov.uk/PublicationsAndStatistics/Publications/PublicationsPolicyAnd
Guidance/PublicationsPolicyAndGuidanceArticle/fs/en?CONTENT_ID=4071443&a
mp;chk=PH2sST

John Morton
Medical Adviser
RMO Unit, Christchurch Hospital
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Primary amoebic meningoencephalitis presenting without
fever
Cursons et al contributed a paper to the NZMJ in December 2003 about a further case
of amoebic meningoencephalitis (http://www.nzma.org.nz/journal/116-1187/712/).1 I
was the general practitioner who saw one of Curson’s numbered cases, and one of the
interesting features of this case was that he did not develop a fever, at least not in the
days before hospital admission. He presented to me with an unrelenting but mild
frontal headache several days after having swum in the ‘Crystal Springs’ but had no
fever, no neck stiffness and no signs of meningism. I saw him again twice on the next
day and the headache was more severe, but on neither occasion was his temperature
elevated. He had put himself to bed. The following day he vomited and the headache
became very severe so I admitted him to hospital. The lack of a fever rather reassured
me that I was not dealing with a case of meningitis. In 1978 I was completely
unaware of the existence of Naegleria fowleri.

Your general practitioner readers may wish to know that fever may not appear until
later in the course of this infection and that a high index of suspicion and direct
questioning about recent head immersion in hot pools remain the patient’s best
chances of early diagnosis. In addition, the classic features of meningitis were absent
from this case and I believe they are absent frequently. Given that this infection is
primarily an encephalitis, this should not be surprising. Perhaps it is time to rename
the illness ‘primary amoebic encephalitis’.

My patient had had a head cold at the time he went swimming and there was some
speculation at the time about whether Naegleria species can penetrate the mucus
membrane overlying the cribriform plate more readily when it is inflamed. I wonder if
Dr Ellis Pegler or Cursons can shed any light on whether there has been further work
in this area, and therefore whether public health advice to patients should include this
extra warning.

Barnett Bond
GP, Auckland

Reference:
1. Cursons R, Sleigh J, Hood D, Pullon D. A case of primary amoebic meningoencephalitis:
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Response
Dr Bond raises a number of interesting issues surrounding a clinical diagnosis of
primary amoebic meningoencephalitis. First, this is a relatively rare disease with a
relatively long incubation period of 3–10 days after exposure to mainly (but not
necessarily exclusively) thermal water, during which a variety of symptoms including
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headache, fever, stiff neck, anorexia, vomiting, altered mental status, seizures and
coma may be displayed.1 The association of contact with thermal waters during this
period, and moreover with water entering the nose, is particularly helpful in
establishing an early diagnosis, which is pivotal to increasing the chance of survival
from this normally fatal disease. Most cases that have occurred in this country have
been associated with the paediatric age group where fever has been an early symptom.
However, this is not universal, as outlined in Dr Bond’s account.

With regard to the speculation as to whether or not Naegleri species ‘can penetrate the
mucus membrane overlying the cribriform plate more readily when it is inflamed’,
although there is no evidence in the literature to directly support this observation, we
cannot discount this possibility given the relatively rarity of this disease.

Ray Cursons
Lecturer, Department of Biological Sciences
University of Waikato

Jamie Sleigh
Professor of Anaesthesia and Intensive Care, Intensive Care Unit
Waikato Hospital

Reference:
1. Centers for Disease Control and Prevention (CDC). Primary amebic meningoencephalitis
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A new push to help smokers, or time for a Holiday?
On Sunday 31 August 2003, ASH (Action on Smoking and Health) publicised the
high toxicity of Holiday Extra Mild cigarettes through the Sunday Star Times, TV3
and Radio NZ News, on the basis of a report to the Ministry of Health by ESR
(Environmental Science and Research Ltd).1

Holiday Extra Mild lost market share within the week, the fall averaging 16.8% over
the rest of the year, from 4.46% to 3.69%, consumers spending $0.57 million less on
this brand by year’s end (AC Nielsen Weekly supermarket cigarette sales, 2002–3,
Figure 1).

Figure 1. Weekly cigarette sales in supermarkets 2003
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Extra Mild smokers may have switched brands, but no net quitting occurred. Total
cigarette sales actually rose by 0.3% – from 6.99 million a week before September to
7.3 million a week thereafter, partly due to Christmas shopping unopposed by any
quit advertising through November and December.

Overall, cigarette sales in supermarkets in 2003 equalled sales in 2002. Smoking
prevalence has hardly declined in four years.

Individually, doctors can insist that their healthcare facility tags and flags patient
records to make smoking cessation advice a natural outcome of patient contact.

Smokers in 2002 paid $938 million in tobacco tax, $140 million more than in 1999
(excise and customs duty receipts on tobacco products, calendar years 1995–2002).
Expenditure on quitting is more like $14 million. As a matter of fairness, smokers,
facing a 50% excess cumulative mortality, deserve a new deal.
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We urge an annual and massive package to get synergy from combining the most
effective policies: quit advertising, community support from nonsmokers, and pre-
announced annual price increases above inflation, focused around a national quit day.
Without a strong national action plan, district health boards cannot effectively reduce
the burden of smoking diseases.

Trish Fraser
Director, ASH NZ

Murray Laugesen
Public Health Physician, Auckland
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Ministry of Health; 2003. Available online. URL:
http://www.ndp.govt.nz/tobacco/ChemicalCompositionCigarettes.pdf  Accessed February
2004.
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The Green Prescription and the launch of the NZ Register of
Exercise Professionals
I write in relation to a recent article by Phil Handcock and Carolyn Jenkins, entitled
‘The Green Prescription: a field of dreams?’, which appeared in the NZMJ on 12
December 2003 (http://www.nzma.org.nz/journal/116-1187/713/).1

The article raised a number of interesting points in relation to the current strategy
being adopted in New Zealand. In particular a suggestion is made that standards
should be set at the industry level for exercise professionals. Readers may not be
aware that on 1 February 2004 the New Zealand Register of Exercise Professionals
(REPs) was formally launched, which is a joint initiative between the government-
recognised standard setter for education and training in this sector (Sfrito) and the
industry association (Fitness New Zealand).

REPs will enable health professionals, as well as members of the public, to easily
identify individuals that meet the standard to prescribe exercise in New Zealand. In
addition, there are levels of registration, ensuring that only those with the required
level of knowledge deal with special needs (important in liaison with medical
professionals).

The standards include initial qualifications/competency, a requirement for ongoing
education, and also a code of ethical practice.

The Register has received phenomenal support – already 1000 individuals have
applied for registration and 150 facilities have registered (among other things, a
registered facility agrees to use only registered exercise professionals, meaning that
the public and health professionals alike can look for this as the mark of quality).

It did surprise me that the Register was not mentioned in the article, as one of the
writers (Phil Handcock) was directly consulted during its development through his
work at Otago University (as was every major educational institution in New
Zealand). We also consulted with GPs, physiotherapists and other medical
professionals via the relevant national body for each group, and will continue this
consultation as REPs develops.

Over time, REPs intends to build more formal relationships with medical
professionals on all levels. In addition, we are working with agencies such as SPARC
to see how REPs can be used to further enhance initiatives such as the Green
Prescription.

Richard Beddie
CEO
NZ Register of Exercise Professionals
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Response
The NZ Register of Exercise Professionals was not mentioned in our viewpoint piece
simply because the level of education and expertise we discuss extends well beyond
that proposed by the REPs. A draft of the REPs document provided to us for
consultation indicated no fewer than six different registration levels, none of which
were supported by a minimum degree qualification. At face value, many of the
descriptors used for the REPs levels erroneously suggested a level of education and
expertise extending beyond the ‘competencies’ listed. We strongly believe that the
term ‘exercise specialist’ should apply only to a professional with a postgraduate
exercise qualification, who has completed specified hours of supervised clinical
experience.

Contrary to claims that we suggest that ‘standards should be set at the industry level
for exercise professionals’, we are adamant that a system of accreditation must be
administered by an independent body that is representative of professionals working
in the domain. In this respect, the American College of Sports Medicine provides an
excellent model of how professionals, educators and researchers can work together for
a common good.

Concerns have been conveyed to the CEO of the NZ Register of Exercise
Professionals that Fitness New Zealand (9 of 10 shares) and the Sports, Fitness and
Recreation Industry Training Organisation (of which Fitness New Zealand is a part
owner) propose to administer the system. Given that six of the nine Fitness New
Zealand Board Members are fitness centre owners/managers, there would appear to be
potential for significant conflict of interest with this scheme.

In closing, we support the Register of Exercise Professionals for what it essentially is:
a register for fitness consultants working under the auspices of commercial fitness
operations. Although there is probably a need to rationalise some of the levels to
reduce confusion, the initiative is timely, and with further refining will hopefully go
some way towards providing fitness industry clients with some assurance of quality.

Phil Handcock
Lecturer

Carolyn Jenkins
Senior Teaching Fellow
School of Physical Education
University of Otago, Dunedin
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The Green Prescription: being active is easy and can be fun
I write in response to the article in the NZMJ on 12 December 2003, entitled ‘The
Green Prescription: a field of dreams?’ (http://www.nzma.org.nz/journal/116-
1187/713/), by Phil Handcock and Carolyn Jenkins of the Otago School of Physical
Education.1

The Green Prescription, a SPARC initiative, has now been used by over two thirds of
New Zealand doctors, considerably more than the figure quoted by the authors, and
has received international acclaim since the publication of Dr Elley’s randomised
controlled trial in the British Medical Journal.2

SPARC welcomes discussion on the success of public health initiatives to get more
New Zealanders active. The Push Play campaign, now in its fifth year, has raised
awareness of the health benefits associated with getting active and each year has
encouraged more people to become ‘more active more often’.

Handcock and Jenkins present a compelling rationale for the use of their graduates to
add value to the Green Prescription process and support patients in their lifestyle
change.1 However, as lack of motivation is a major barrier for New Zealanders trying
to increase their activity levels, it is critical that the focus is not only on training
specialist exercise professionals but also on conveying the message that being active
is easy and can be fun.

The challenge for Green Prescription patient-support personnel is to show inactive,
unmotivated people how physical activity can be incorporated into their daily life.
Over 80% of Green Prescriptions are issued for walking and as these patients progress
to more specialised exercise routines the initiative can pave the way for the
involvement of accredited exercise specialists.

Diana O’Neill
Senior Advisor – Health
SPARC, Wellington
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Response
We thank Ms O’Neill for her response to our article, but feel obliged to comment on
some of her interpretations. The efficacy of information provision in modifying health
behaviours has received significant research attention.1–3 If overcoming a lack of
motivation were to prove as simple as creating a better awareness of the health
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benefits of exercise, NZ would have a lower incidence of inactivity. Rather than
pouring more resources into public health campaigns, our paper sought to make a case
for a more intelligent and sustained investment in the infrastructures that support these
campaigns. This would be more likely to eventuate if government agencies such as
SPARC were to consult more widely and directly, and come to recognise that there
are experts well prepared to add their professional support.

Specialists in exercise are already being trained at a number of New Zealand
institutions. We are simply advocating recognition and inclusion of these graduates as
a means of adding value to public initiatives. The Elley paper is indeed a well-
designed trial of the Green Prescription.4 However, the authors of the paper concede
that only 10% of the intervention participants made potentially clinically significant
changes in their physical activity, a value commensurate with findings from similar
schemes.5 While this is encouraging for a scheme offering only brief activity advice,
as exercise professionals we would likely be searching for alternative work if we
could be effective with only one of every 10 clients.

Phil Handcock
Lecturer

Carolyn Jenkins
Senior Teaching Fellow
School of Physical Education
University of Otago, Dunedin
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The fair beginning of a time
Bill Parkes. Published by Inder Publishing, 2003. ISBN 0-476-00009-2. Contains 224
pages. Price $28.50

One of the nicer things about being an editor is that you get a lot of books sent to you
to send out for review. I started to look at this book to see who I should send it to;
however, by the time I finished the first page I knew I wanted to read it myself.

The book tells the story of a medical student going through medical school in the
1950s and the subsequent development of his career in Northland. It is at times light-
hearted, other times sad, but overall a serious comment on changes in society over the
last 50 years.

The book contains stories about medical school that many will have already heard
while attending: ‘The pathology museum…was a cross between a Chamber of
Horrors and Ye Olde Curiosity Shoppe,’ for example.

And, of course, there are many new stories told in an entertaining fashion:

(In a comment about the infectious disease unit) Before each ward round the
nursing staff would have secured the latest soiled nappy from each babe and
lined them up, all suitably labelled, for doctors to examine. Some doctors
maintained that they manage cases purely on the evidence presented in this way.
I, however, never discovered the secret. The whole smelly business brought to
mind a light-hearted article in a medical journal of that time entitled ‘The lost
art of stool gazing’.

The author and I share the same scepticism.

Some of the stories about mixed flatting, underage drinking and so on relate to the
social values in New Zealand at that time. While they are interesting comments on
this period others may be just as true today, such as the comments on teaching
standards being alarmingly uneven: ‘Although our tutors and lecturers were
recognised leaders within their fields, this did not of itself make them good
communicators’.

This book is of interest to those who have been to Otago Medical School. It is a
reflection of social values in New Zealand from the 1950s to the 1980s. It is easy to
read and very enjoyable. I would recommend it.

Frank A Frizelle
Editor, NZMJ


