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This Issue in the Journal
Breast cancer screening for women aged 40 to 49 years—what does the evidence
mean for New Zealand?
S Baker, M Wall, A Bloomfield

The National Screening Unit uses an evidence-based policy approach, examining the
relative benefits and harms of breast cancer screening at different ages, to advise on
the most appropriate age range for BreastScreen Aotearoa (BSA). A review of the
evidence demonstrates that as younger and younger women are screened, the benefits
become less and the potential harms become greater. The most recent reports of the
United Kingdom Age Trial suggest a smaller reduction in predicted deaths than
observed in many other studies that included women below the age of 50. Any further
lowering of the age range of BSA should be informed by the results of this trial as
well as other high quality studies that examine both the benefits and harms of breast
screening for women aged 40 to 44.

Musculoskeletal pain in the adult New Zealand population: prevalence and
impact
W Taylor

Although overseas surveys have shown that musculoskeletal disorders are very
common in the general population, there are few relevant New Zealand studies to
confirm this. This postal survey of randomly selected electoral-roll registrants showed
that about half the adult population experience musculoskeletal pain lasting more than
7 days in the previous month and that people with musculoskletal pain have a
significantly impaired health-related quality of life. Back and shoulder pain are the
most commonly affected sites. Musculoskeletal disorders should receive a higher
public health priority in New Zealand.

Informed consent for vascular intervention
L Temple-Doig, M Gordon, T Buckenham, J Roake, D Lewis

The process of informed consent for an operation or medical intervention is complex
and spans many interactions between patients and medical staff during “the patient
journey”. The aim is to provide adequate and appropriate information to patients to
help them understand and choose between treatment (or indeed no treatment) options.
Gaining a patient signature on a consent form does not equate to obtaining informed
consent, and some forward-thinking institutions have done away with generic consent
forms. Divulgence of information to patients and patient understanding of this
information is extremely difficult to assess. Documentation of the consent process,
provision of patient information sheets, and use of procedure-specific consent forms
may simplify as well as improve the consent process. Endorsement of these “aids to
consent” by surgical institutions and national legislative bodies is desirable, if not
essential.
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Clinical trials in New Zealand—treading water in the knowledge wave?
A Jull, M Wills, B Scoggins, A Rodgers

Clinical trials are the most reliable means of determining whether a treatment works.
Ethical approval was sought for 665 trials between 1998 and 2003. The majority of
trials were drug trials for cancer, cardiovascular, and respiratory diseases. Only 1 in
every 3 trials were registered on publicly available trials databases. The number of
trials per year does not seem to be increasing. Few trials are focused on modifiable
risk factors or fields causing significant health burden in New Zealand—e.g. smoking
cessation or mental health.

Local recurrence in patients with synchronous or metachronous colorectal liver
metastases—is there a difference?
M Alwan, R Stubbs

A retrospective study of several operative and pathological variables, undertaken in
two groups of patients, showed no evidence that the higher recurrence rate developed
in 65 patients who had liver metastases at time of bowel cancer surgery, compared
with 42 patients who developed liver metastases at a later stage after the bowel cancer
surgery, relates to the surgical excision or to the biological aggressiveness of the
tumour. Deficiencies in, and considerable variation in the quality of, pathology
reporting was noted.

Prospects for cancer control: colorectal cancer
B Cox , M Sneyd

Actions that may reduce the burden of colorectal cancer in New Zealand were
reviewed, and estimates made of the number of deaths and cancers prevented.
Improving surgical and other treatment services, increasing consumption of fruit and
vegetables, and introducing screening would have the greatest impact on colorectal-
cancer incidence and mortality.
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Breast cancer screening in New Zealand
Jackie Blue

Breast cancer is a significant health issue for New Zealand women. In 2000, over
2300 women were diagnosed with breast cancer while 622 died of this disease.1 From
December 1998, Breast Screen Aotearoa, the publicly funded programme was offered
to women aged 50–64 years. In February 2004, the Minister of Health (Annette King)
announced an extension of the programme for women 45–49 and 65–69 years,
effective July 2004.

Breast cancer became a notifiable disease in 1994 with The Cancer Registry Act. The
breast cancer death rate has reduced by 19% over the last decade, mirroring
international trends and is generally believed to be a result of the greater use of
adjuvant treatment.

Since 1996, New Zealand breast cancer age-specific rates have increased in women
30–74 years.1 It was anticipated that the introduction of Breast Screen Aotearoa in
December 1998, would account for an increase in registrations particularly in the
target age group 50–64 years.

Challenges
The New Zealand breast-cancer screening service is facing major challenges. Breast
cancer becomes more common as women age; and with New Zealand’s ageing
population, the numbers of women who will be diagnosed with breast cancer will
increase dramatically in the next decade.

The health profession at large was caught by surprise when in February 2004 it was
announced that the age for entry to the programme was extended down to include
women 45–49 years. In contrast, the extension to include women 65–69 years was
anticipated, welcomed, and long overdue.

Extension and eligibility to join the programme became effective July 2004 with
many women interpreting registration to the programme as equating to being offered a
mammogram. This has not being the situation for the younger women, however.
Indeed, younger women have been given the lowest priority of all to be screened, and
there are many regions in New Zealand where the younger women are facing long
delays to have a mammogram.

Workforce crisis
The breast cancer workforce is under immense pressure to cater for the age extension.
Many of our health professionals have left New Zealand. The irony is that the Gold
Coast Hospital radiotherapy unit where we sent women for breast cancer radiotherapy
in 2004 was manned by three New Zealand radiation cancer doctors.

The average age of mammographers is well over 50 years. Recruitment to the area is
difficult, and the job is physically demanding (many mammographers develop
musculoskeletal problems and ‘burn out’ with the high volume of work needed).
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There is an international shortage of breast radiologists. In New Zealand, the waiting
time to see an oncologist and begin treatment is variable and in some regions
unacceptably long.

High-risk women, and those women with breast cancer, must have timely access to
genetic counselling and testing. There is a major shortage of trained genetic personnel
across the country. Blood for genetic testing is sent offshore to Australia. Because the
privacy laws means that consent must be obtained from family members, the process
is slowed down taking many, many months.

Faced with long delays, red tape and uncertainty at how a positive result will impact
on life insurance policies, many individuals and their families give up in frustration.

Focus and innovative solutions will be required to attract, train, and retain the
workforce. Breast physicians are used in assessment clinics, and as screen readers in
the United Kingdom and Australia, and must be considered as an option in New
Zealand. For mammographers, simplifying registration, ‘return to work’ schemes, and
career enhancement through screen reading are all being considered.

The training of ‘imaging assistants’ to perform mammograms has been proposed.
Professional groups and established Colleges must move from territorial mindsets if
we are to find the solutions to our serious workforce constraints.

Two-yearly screening interval for women aged 45–49 years
The bulk of the evidence available to determine the optimum screening interval for
women comes from studies that reviewed women 40–49 years as a whole group—
there have been no studies that have looked at women in the 45–49 age group alone.2

In the absence of hard evidence to determine the most appropriate screening interval
for women 45–49 years, it would have been preferable for the decision to err on the
side of caution.

National and international evidence points at women in their 40s developing fast-
growing cancers.3,4 Too long an interval between screens and the breast screening
programme runs the risk of more interval cancers and women discovering their own
breast cancer. Breast-cancer size at diagnosis is a key prognostic factor; palpable
cancers are more likely to be node positive and aggressive.

The decision-makers were ‘caught between a rock and a hard place’ with the
announcement of the age extension. The ‘trade-off’, to even hope that the programme
might cope with the increase in numbers, was to settle on a two-yearly screening
interval for the younger women and not contemplate an annual or 18-monthly
interval.

Screening for women aged 40–44 years
Whether this group should be offered screening is a longstanding and contentious
issue—it has polarised researchers, academics, health professionals working at the
‘coal face’, and interested groups. Indeed, for every argument and paper, there is a
counter-argument or paper.

Meaningful results from the United Kingdom Age Trial (that is specifically looking at
the benefit of screening women aged 40–49 years) will be some years away, and even
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then, there may not be a clear answer according to Baker et al in the issue of the
Journal.5

Not withstanding this, the reality is that our breast screening programme can not even
begin to consider screening this group until our workforce constraints improve. As
soon as this becomes viable, New Zealand should consider following the Australian
model where mammographic screening is available for women aged 40–49 years who
have decided (based on current knowledge and personal choice) that they wish to
attend. This group, however, is not actively recruited into the Australian programme.

The reconfiguration of BreastScreen Auckland and Northland
(BSAN)
The largest of the six lead-providers, BreastScreen Auckland and Northland (BSAN),
covering the Auckland and Northland region, currently screens 36,000 women per
year, or 55% of the eligible population in the region.

In 2002, a review of BreastScreen Aotearoa (BSA) by Professor Jocelyn Chamberlain
commented on the large size of the BSAN region, the volume of women screened and
the low coverage rate.6 The high-quality work done by BSAN was never in dispute.
BSAN countered that the size of the region and volumes screened would be
considered an average unit by Australian and United Kingdom standards—that an
estimated 20% of women have private screening and that internationally it is accepted
that screening women in metropolitan areas is vastly more difficult compared with
rural regions.

BSAN advised that splitting the region could put further pressure on (and competition
for) the available scarce workforce, duplicate services, threaten quality, and escalate
costs.

Nevertheless, the decision was made that the region would be split three ways and
instead of one lead-provider and one assessment clinic, there would be three lead-
providers and four proposed assessment clinics effective late 2005/early 2006.

Where to from here?
Breast cancer is a disease of ageing. Most diseases of ageing are preventable by
lifestyle changes and it follows that breast cancer could be modified by dietary,
lifestyle, and environmental factors. It could well be that a focussed public health
strategy targeting obesity, diabetes, and cardiovascular disease will have beneficial
effects on breast and other cancers in subsequent generations.

Consumers must be involved in the decision-making and they must be asked what
they want. The Breast Cancer Advocacy Coalition, formed in November 2004, has
four main objectives; formation of a National advocacy group, the prompt and
effective implementation of BSA, a national database and register, and improved
access to breast cancer drugs.7

Undoubtedly, New Zealand faces an increase in the numbers of women diagnosed
with breast cancer so we must solve the workforce issue. It will require lateral
thinking, innovation, and economic solutions. Further reduction in the breast-cancer
death rate will be dependent on an effective national breast-cancer screening
programme, and timely access to appropriate treatments. All this will need to occur
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hand-in-hand with consumer involvement and a public health strategy aimed at
modifying breast cancer risk for future generations.
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The pain epidemic: some proposed solutions
Edward Shipton, Elspeth Shipton

Musculoskeletal pain is a major health problem in surveys undertaken in both
developed and developing countries.1 The prevalence of musculoskeletal pain is much
higher than that reported 40 years ago. In one recent large survey of 3498 routine
primary care visits, musculoskeletal pain occurred in 65% of adults aged 60 years and
older.2 Furthermore, musculoskeletal disorders form the bulk of work-related
consultations in general practice.

In an attempt to design a study to determine the prevalence and impact of
musculoskeletal pain in the adult New Zealand population, Taylor has undertaken an
initial pilot study in this issue of the Journal (www.nzma.org.nz/journal/118-
1221/1629). This determined the response rate and feasibility of a postal survey
measuring the population frequency of site-specific musculoskeletal pain and
associated health related quality of life. The prevalence of musculoskeletal pain
ranged from 40.0% (women aged less than 40 years) to 66.7% (women aged older
than 65 years).

Back and shoulder were the sites most commonly affected. Quality of Life scores
were significantly decreased for respondents with musculoskeletal pain (median 0.77
[no pain] to 0.41 [pain at 7 sites]), even when adjusted for psychological distress. This
is a good start in trying to understand the epidemiology of the pain problem in New
Zealand.

Back pain is among the most common conditions for which patients seek medical
care. It has been estimated that over 80% of the population will report low back pain
at some point in life.3 Of the arthritic diseases, osteoarthritis is the most common
disease identified, particularly affecting the knees. In the United States, arthritis
affects an estimated 43 million (20.8%) of adults and is the leading cause of
disability.4

Pain is a multifactorial dynamic experience, not just a sensation. New onset
musculoskeletal disorders therefore have a marked deleterious effect on the quality of
life in the physical domain, with lesser effects on social and mental functioning. The
under-treatment of acute pain associated with musculoskeletal conditions and surgical
procedures remains a growing concern. In some patients, the hyperphenomena
(primary and secondary hyperalgesia, mechanical allodynia) that are normal in the
first days or weeks after injury, do not regress but persist beyond the usual course of
an acute injury.5

Local inflammation in injured tissue increases the sensitisation of peripheral
nociceptors, leading to central sensitisation and to chronic pain. Chronic (or
persistent) pain with its biological, psychosocial, physical, and emotional dimensions
comprises a disease entity in its own right.6 Continuing nociceptive inputs result in a
multitude of consequences that impact on the individual, ranging from changes in
receptor function to mood dysfunction, inappropriate cognitions, and to social
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disruption.6 Persistent pain shares many of the salient features of other chronic
conditions such as diabetes and congestive heart failure.

Chronic pain, when not effectively treated and relieved, has a harmful effect on all
aspects of health-related quality of life. In Taylor’s study, musculoskeletal pain was
associated with impaired health-related quality of life scores comparable with
complicated diabetes mellitus, chronic liver disease prior to liver transplantation, and
terminal cancer.

A strong association occurs between pain-related disability and the greater use of
health services.7 Chronic pain creates a major public health problem impacting
negatively on the quality-of-life issues and healthcare costs.5 The latest prevalence
study of chronic pain was performed in the Norwegian population. It shows a
prevalence of 24.4%,8 similar to the prevalence in the Australian population.9 In
Germany, chronic pain results in direct and indirect costs totalling an estimated 38
billion euro annually.10

Risk factors in the development of chronic pain include unrelieved acute post-
traumatic and postoperative pains, although psychological and environmental factors
are at work as well.

Disabling chronic pain is relatively common in the working population, and in those
of older age, and lower education and occupational class.11 Indeed, pain is a strong
predictor of reduced work ability and wellbeing.11 As a result, employers face a nearly
invisible but significant drain on productivity. The problem is of workers being at
work, but not fully functional (presenteeism)—together with other chronic diseases,
this phenomenon costs United States companies an estimated US150 billion dollars a
year (much more than absenteeism does).

In addition to the suffering incurred, inadequate pain management increases the use of
healthcare resources and augments healthcare costs. The evidence that pain has an
early significant impact on the quality of life of sufferers reinforces the need for early
treatment and primary prevention. Furthermore, adequate pain relief is being
progressively regarded as a universal human right. Faced with the enormity of the
pain problem, how do we as New Zealanders respond to prevent the prevalence of
chronic pain and disability continuing to escalate in our society?

Tremendous progress has occurred in Pain Medicine (particularly interventional Pain
Medicine) thus improving the outlook for those affected. Receptors, transmitters,
second messenger systems, transcription factors, and signalling molecules underlying
the neural plasticity observed in the spinal cord and brainstem after tissue or nerve
injury, have been identified.

In exaggerated pain, astrocytes and microglia are activated by neuronal signals
leading to the release of mediators such the ‘pro-inflammatory cytokines.’ In low
back pain, these cytokines contribute to its development. Drugs are being developed
to modulate these chemical mediators. For facet and sacroiliac arthropathy, high
temperature and pulsed radiofrequency is being increasingly applied. The
radiofrequency heating of annular tears can lead to an improvement in the pain of
internal disc disruption. For osteoarthritis, injectable therapies, such as corticosteroids
and viscosupplementation have elicited favourable short-term responses but no long-
term structural modification.
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Yet the slow-acting drugs, especially chondroitin and glucosamine sulphate, have
shown promising results. Kyphoplasty is a minimally invasive technique that appears
to improve both pain and function in patients with vertebral fractures due to
osteoporosis.

Progress is being made in the ability to combine local anaesthetics with liposomes
(bupivacaine, morphine) and polymer microspheres. New systems designed to
transiently circumvent the barrier function of the stratum corneum (using
iontophoresis and sonophoresis) will expand the range of drugs that can be delivered
transdermally. Using medication, multiple lines of evidence indicate that
endocannabinoids serve to naturally suppress nociceptive neurotransmission.

Pregabalin is a novel alpha (2)-delta ligand with analgesic activity-for treating
neuropathic pain. Ziconotide is a drug derived from a snail toxin that works on the
calcium channels. It is effective in patients suffering from cancer- or AIDS-related
pain. The reduced demand for healthcare resources by patients receiving
neuromodulation (peripheral nerve stimulation, spinal cord stimulation) suggests
substantial long-term economic benefits in patients with neuropathic pain and chronic
refractory angina receiving these.

Advances in neuroimaging techniques (positron emission tomography, functional
magnetic resonance imaging [MRI]), help identify brain mechanisms for more
effective treatments for chronic pain. And rapid progress is being made towards the
development of gene therapy.

One approach is the use of viral vector-mediated gene transfer to achieve focal
production of short-lived analgesic peptides. Research using growth factors to
promote chondrocyte regeneration shows potential. Gene therapy to both prevent disc
degeneration and regenerate the disc may soon have clinical application. In acute pain
after surgery, developments and improvements of multimodal interventions within the
context of ‘fast track’ surgery programmes represent a major change to achieve a pain
free perioperative course.5

Frequent pain assessment is essential to good pain management and to quality
assurance. Pain is the ‘fifth vital sign’ and should be measured at regular intervals.
The emergence of the biopsychosocial model for managing pain has focused attention
on to the psychological and social factors of pain. Patients’ understanding and
interpretation of symptoms (beliefs and cognitions) can modulate their pain
experience.

Risk factors in acute pain (yellow and red flags) need to be identified and managed.
This is to avoid the transition from acute pain to acute persistent and then on to
chronic pain.5 Yellow flags represent the psychological and environmental factors at
work, whilst red flags characterise the physical disorders that need treatment. Patients
with psychological risk factors (fear avoidance, catastophising, pain behaviour,
depression) can be identified and early preventative measures instituted. Behavioural
interventions (cognitive therapy) modify any behaviour that may increase pain or
prolong disability. Indeed, a coordinated approach is necessary to manage pain-related
disability.

Patients often require information regarding complex regimens and reasonable access
to healthcare. In a recent study of hospital-based pain services offered within
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Anaesthesia Departments in Quebec (Canada), 67% of patients had been waiting to
see a pain consultant for 9 months or more.12 Integrated referral and care pathways
with ready access to rehabilitation programmes and vocational rehabilitation are
essential for the efficient and optimal care of patients with pain.

More attention should be given to community-based strategies for improving
awareness and uptake of active self-management strategies. There may be a need to
look at the ergonomic requirements of patients. For example, correct techniques in
manual lifting may need to be taught.

In 2004, to raise public awareness of the problem, the International Association for
the Study of Pain together with the World Health Organization launched an annual
‘Global Day Against Pain.’ Educating the public on this issue should pressurise
politicians and health-care providers to adequately resource and expand acute and
chronic pain management services in New Zealand.

Finally, there exists a paucity of training in Pain Medicine in the undergraduate health
science programme. Yet, complicated pain problems have moved beyond the scope of
the General Practitioner to the Pain Medicine Specialist. In Australia, there is an
application before the Medical Council to recognise ‘Pain Medicine’ as a stand-alone
specialty.

This is a very exciting time in the field of Pain Medicine. But, as Taylor suggests,
Health and Education authorities need to act urgently to address the issues raised if we
have any hope of controlling the increasing prevalence of chronic pain and disability
in our society.
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Breast cancer screening for women aged 40 to 49 years—
what does the evidence mean for New Zealand?
Simon Baker, Madeleine Wall, Ashley Bloomfield

Abstract
Aim To review the evidence on the benefits, harms and costs of breast cancer
screening for women aged 40 to 49 years in New Zealand.

Methods A review of the two most recently published meta-analyses of breast cancer
screening, combined with a web-based literature search and review.

Results The meta-analyses demonstrated that mammography reduces breast cancer
mortality among women aged 40 to 74 years. Benefit is greatest, and harms are
lowest, for women aged over 50. Cost-effectiveness is also greater for women aged
over 50.

Conclusion The risks of developing and dying of breast cancer are continuous
variables that increase with age. The United Kingdom Age Trial will provide further
important evidence to guide policy on breast screening for women aged 40 to 49. The
most recent reports of this trial suggest a smaller reduction in predicted deaths than
observed in many other studies that included women below the age of 50, and less
than in either of the meta-analyses reported in this article. Any further lowering of the
age range of BSA should be informed by the results of this trial as well as other high
quality studies that examine both the benefits and harms of breast screening for
women aged 40 to 44.

Between December 1998 and June 2004, the New Zealand breast cancer screening
programme—BreastScreen Aotearoa (BSA)—offered publicly funded, two-yearly,
two-view mammography to all New Zealand women without symptoms of breast
disease aged 50–64 years, with the aim of reducing mortality from breast cancer in
this population.

In February 2004, the New Zealand Government announced an extension to the
eligible age-range of BSA. In addition to women aged 50 to 64 years, from 1 July
2004, women aged 45 to 49 years and 65 to 69 years became eligible for publicly-
funded mammography.

As part of the policy work to inform the age extension, the National Screening Unit
(NSU) needed to examine the evidence on breast screening for women age 40 to 49
years (little evidence is published by five-year age group). This paper summarises that
work—reviewing and commenting on the evidence on the benefits, harms, and costs
of breast screening for women aged 40 to 49 years in New Zealand.

Methods
The most recently published meta-analysis of breast cancer screening, by the United States Preventive
Services Taskforce (USPSTF) in September 2002, was used as a basis for evaluating the evidence of
efficacy of breast cancer screening at different ages.1 A major review of breast cancer screening carried
out by the International Agency for Research on Cancer (IARC) was used as an additional source,2
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both for evidence on efficacy and effectiveness of breast cancer screening, and as a high-quality review
of all relevant issues not covered by the USPSTF meta-analysis. Articles relevant to this literature
review, and referenced in the USPSTF paper and IARC handbook, were retrieved and reviewed, to
ensure that the representation in the USPSTF paper and IARC handbook was accurate.
Finally, a web-based literature search and retrieval service (PubCrawler) was used to access all articles
published since the USPSTF meta-analysis and IARC handbook (until March 2005). The search terms
screening, screen, mammogram, and mammography were used for searches in the title field, and titles
and abstracts were reviewed for relevance.

Results
The USPSTF meta-analysis was reviewed using a structured critical appraisal
approach adapted from Oxman et al,3 and found to be of high quality. Specifically the
meta-analysis addressed a focused question; contained an explicit description of the
literature search; used appropriate inclusion and exclusion criteria; included all key
studies; appraised the validity of included studies; and tested results for homogeneity.

The USPSTF meta-analysis demonstrated that mammography reduces breast cancer
mortality among women aged 40–74 years. Evidence of benefit was greatest for
women aged 50–74 years (Table 1).1

Table 1. Summary of results from USPSTF meta-analysis of mammography
screening1

Age group (years)Variable
40–49 50+

Relative risk (CrI*) 0.85 (0.73 to 0.99) 0.78 (0.70 to 0.87)
Relative risk reduction 15% 22%
Number needed to screen (CrI) to prevent
one death from breast cancer after 14
years

1792 (764 to 10,540) 838 (494 to 1676)

Reduction in number of deaths from
breast cancer after 14 years of
mammography screening (per 10,000
women)—the absolute risk reduction

6 12

*Credible Interval; a statistical tool that gives an idea of the range within which the true relative risk
(RR) will likely lie. Simply put, a credible interval is a Bayesian version of a confidence interval.

The review of breast cancer screening by age revealed the following key points:

• Sensitivity by age—The sensitivity is the proportion of people with the disease
who are detected as having it by the test. There is a consistent trend for increasing
sensitivity of mammography with increasing age, meaning that a larger proportion
of cancers are detected in older women. For example, in a review of the
British Columbia (Canada) breast-screening programme, the sensitivity was 76%
for women aged 40–49, 85% for those aged 50–59, and 90% for those aged 60–
69.4

• False negatives by age—People with false-negative tests may be falsely
reassured that they do not have breast cancer— and as a result, may delay seeking
help if symptoms develop later. Clinicians may also be falsely reassured.5 Up to
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25% of all invasive cancers are not detected by mammography in 40–49 year-
olds, compared with 10% of invasive cancers in 50–59 year olds.6

• Positive predictive value by age—The positive predictive value (PPV) of
mammography is the likelihood of having breast cancer if the screening test is
abnormal, and is usually expressed as a percentage. Estimates from community
settings show a graded, continuous increase in positive predictive value with age
(as expected) given the increasing prevalence of breast cancer with age. For
example, among 32,000 average-risk women screened in California (USA) from
1985 to 1992, the PPV of first-screening mammography (for further evaluation)
was 4% among those aged 40 to 49 years, 9% among those aged 50 to 59 years,
and 17% among those aged 60 to 69 years.7

• Cancer detection rate by age—The breast-cancer detection rate is the number of
women who have breast cancer detected within a breast-screening programme,
and is usually expressed as a rate per 1000 women screened. The breast-cancer
detection rate increases steadily with age, since breast-cancer incidence increases
with age, and breast cancer becomes easier to detect on mammograms with age.
For example, in the British Columbia screening programme, the cancer detection
rate (per 1000 women) was estimated to be 1.8 for women aged 40–49, 3.2 for
women aged 50–59, and 5.1 for women aged 60–69.4

• Specificity and false positives by age—The harm of false-positive mammograms
relates to the inconvenience, additional outpatient visits, testing, invasive
procedures (and consequently, healthcare costs), administration, and anxiety that
would not have occurred in the absence of screening.8 Age is related to specificity,
and is inversely related to the false-positive rate, at least partly because younger
women have denser breasts, and dense breasts are more difficult to read
radiologically.2 For example, in a review of a breast screening programme in New
England (USA), the false positive rate was 7.8% for women aged 40 to 49, 7.4%
for women aged 50–59, and 5.3% for woman aged 60–69.8 On the basis of the
USPSTF meta-analysis, after 10 years of two-yearly screening among 40-year-old
women, 400 women would have false-positive results, and 100 women would
undergo biopsy or fine needle aspiration (FNA) for each death from breast cancer
prevented.1

• Overdiagnosis by age—Overdiagnosis refers to the diagnosis and treatment of
cancers that would never have caused symptoms. There is some evidence that
more overdiagnoses occurs among women aged 40–49 years than among older
women.7 In addition, some cancers that might be detected in women in their 40s
are so slow growing that they could be detected by mammograms after the age of
50, and be treated at that time without compromising outcomes.6

• Radiation exposure by age—Radiation exposure is also a potential risk
associated with mammography, although breast cancer as a result of the radiation
dose associated with mammography has never been conclusively demonstrated. If
it exists, the risk would be highest for younger women, as there are more potential
years of life in which an induced cancer can develop.6 For example, if screening is
commenced at age 50, the number of radiation-induced deaths from breast cancer
during the remaining lifespan has been estimated at 10–50 per million regularly
screened women (10–20 screens, 2–5 mGy per screen). If regular screening is
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begun at age 40, the number of radiation-induced deaths from breast cancer would
be 100–200 per million regularly screened women.2

• Cost-effectiveness by age—Intuitively, screening women under 50 would seem
to offer greater benefits, since more life-years should be gained. However, the
cost-effectiveness of breast screening in 40 to 49 year old women is lower than
that for women over 50, due to the lower breast cancer incidence and the poorer
performance of the screening test due to denser breast tissue in the younger age
group.2 It has been estimated that screening women aged 40–49 years costs
approximately five times as much per life-year saved as screening older women
(aged over 50).9,10

Discussion
Screening differs from other health interventions in that it is offered to asymptomatic
people with the understanding that they can benefit. Those to be screened are free of
symptoms, so it is hard to improve their situation, and easy to cause harm.11 This
places an ethical obligation on those offering screening to ensure that it can provide
this benefit and that (overall) this benefit will outweigh any harms. Indeed, any harm
to an asymptomatic person should not be considered lightly.11

False-positive and false-negative tests cause harm to people participating in screening
programmes. People with false-positive tests may experience anxiety, unnecessary
investigations, and their associated side effects. On the other hand, people with false-
negative tests feel reassured that they do not have breast cancer, and as a result may
delay seeking help if symptoms develop later. No screening test is perfect, so
inevitably there will be some false-positive and some false-negative tests with any
screening. New Zealand criteria for assessing screening programmes have been
developed that carefully consider these issues.12 BreastScreen Aotearoa uses a
comprehensive range of indicators and targets, to minimise the inevitable negative
effects of screening.13

A prerequisite for offering any form of screening is evidence for efficacy and
effectiveness in improving outcomes.2 The USPSTF meta-analysis demonstrated that
there is limited evidence for benefit in mortality reduction among 40–49 year old
women. The relative risk reduction is estimated at 15% (compared with 22% in
women aged over 50), but could be less, depending on the extent to which it is due to
screening women after they reached the age of 50.1

Likewise, despite the potentially greater number of life-years that should be gained
from screening women under 50, such screening is less cost-effective than screening
women over 50. At the same time, there is evidence of greater harms when screening
women under 50, compared to those over 50.

The USPSTF meta-analysis is a thorough and well-conducted overview of the RCTs.
The only obvious criticism is that this meta-analysis combined results obtained by
using different methods of counting breast cancer deaths. The ‘follow-up’ and
‘evaluation’ methods can produce relative-risk estimates that are significantly
different. However it is difficult to see how to avoid this—as different methods were
used in the different RCTs that form the basis of the meta-analysis.
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The results from the USPSTF meta-analysis are consistent with most previous meta-
analyses, and are closely consistent with the next most recent (IARC) meta-analysis
of mammography screening.2

In the IARC overview, the combined relative-risk estimates for death from breast
cancer were:

• 0.81 (0.65 to 1.01) for women aged 40–49 years, and

• 0.75 (0.67 to 0.85) for women aged 50–69 years.

The IARC authors also state that it is uncertain how much of the effect among 40–49
year olds might be due to screening after the age of 50.2

The value of mammography screening for women aged 40–49 years is a longstanding
controversy.14 In earlier years, the controversy centred on a lack of evidence that
relative-risk reductions in mortality were statistically significant. That argument has
faded as more evidence has shown improved survival with longer follow-up.14

However, the evidence for benefit from mammography is clearly stronger for women
aged 50 to 69 years than for women aged 40 to 49 years. The relative-risk reductions
from screening also appear to be lower for younger than older women, and the
benefits take twice as long to appear.6

The delay in the separation of the breast cancer survival curves for 40 to 49 year old
women has prompted some to question whether the benefits of mammography are due
to the detection of cancer after 50 years of age—thus suggesting little incremental
benefit from starting screening at 40 years of age, and exposing women to the harms
of screening for an extra decade.15,16 The USPSTF authors found little evidence to
address this issue, and some evidence that part of the benefit from screening women
aged 40 to 49 years would be sacrificed if screening began at 50 years. However,
definitive estimates of the proportion of benefits due to early screening could not be
made.1

One of the reasons why the relative-risk reduction for women aged under 50 years is
lower than for older women may be due to the different natural histories of breast
cancer among women younger and older than 50 years. Re-analysis of the Swedish
Two-County trial has shed some light on this issue. The mean sojourn time (the
duration of the period during which a cancer is symptom free, but potentially
detectable by screening) for women aged 40–49 is much shorter than that for women
aged 50–74.17 This may be due to either increased breast density, or faster tumour
growth rates, or both.

Buist examined the relative contributions of these factors to the poorer sensitivity of
mammography in younger women.18 Greater breast density explained 68% of the
lower sensitivity of mammograms in younger women at 12 months, whereas rapid
tumour growth explained 31%, and breast density 38%, of the lower sensitivity in
younger women at 24 months.

To some extent, the use of 50 years as a threshold for screening mammography is
arbitrary, except that it approximates the age of menopause.14 The risks of developing
and dying of breast cancer are continuous variables that increase with age. The
USPSTF recommended screening every one or two years from the age of 40, but also
admitted that the evidence was weaker for the 40 to 49 year age-group, that the
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balance of benefits and harms was more favourable as women age, and that the
absolute benefit (the most important factor for policy and funding decisions) was
smaller for younger women than for older women. To illustrate this point, of 24
breast-screening programmes in existence around the World, one country (Japan)
recommends beginning breast screening at the age of 30; four countries recommend
beginning at the age of 40 (Iceland, Sweden, Portugal, and Greece) three countries
begin at the age of 45 (Navarre in Spain, Uruguay, and New Zealand) and 16
countries begin at the age 50.2

As discussed above, test properties, measures of effectiveness, harms, and cost-
effectiveness are all less favourable for women in their 40s than for older women.
Thus, although mammography at any age poses a trade-off of benefits and harms, the
balance between increasing benefits and decreasing harms grows more favourable
with age (at least until the age of 70).19

Sasieni and Cuzick have recommended that the United Kingdom breast screening
programme begin at the age of 47, since the UK breast cancer rate for women in their
late 40s is closer to that of women aged 50 to 54 than for women in their early 40s—a
situation that existed in New Zealand until BSA increased the incidence of breast
cancer among the BSA target population of women aged 50 to 64, as breast screening
programmes always do.20 Evidence from the Swedish screening programme indicates
that screening at age 47 to 49 years is no less sensitive than screening at age 50 to 54
years.21

The results of the United Kingdom Age Trial will provide further important evidence
to guide policy on breast screening for women aged 40 to 49 years.2,16 This
multicentre RCT began in 1991, recruited 161,000 women aged 40–41 years, and will
include an economic evaluation. The reporting of this trial is still at an early stage,
and only preliminary data are available.22,23 The most recent report suggests a
borderline statistically significant 10 or 11%reduction in predicted deaths at 10 years
in women invited for screening—less than that observed in many other studies that
included women below the age of 50, and less than in either of the meta-analyses
reported in this article. This analysis was based on surrogate outcome measures, and
included a number of assumptions. Firm conclusions will need to await further
analysis. Any further lowering of the age range of BSA should be informed by the
results of this trial and other high quality studies that examine both the benefits and
harms of breast screening for women aged 40 to 44 years.
Disclaimer: The authors are employees of the New Zealand Ministry of Health. The views expressed
in this paper are the authors’ own and do not represent the views or policies of the Ministry of Health.
The paper was submitted for publication with the permission of the Director General of Health.
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Musculoskeletal pain in the adult New Zealand population:
prevalence and impact
William Taylor

Abstract
Aims A pilot study to determine the response rate and feasibility of a postal survey to
measure the population frequency of site-specific musculoskeletal (MSK) pain and
associated health related quality of life (HRQOL).

Methods 540 adults on the general electoral registers of the lower part of the
North Island of New Zealand were stratified for age and Maori ethnicity, then
randomly selected. The sample was mailed a survey instrument modelled on a similar
UK survey, but also including validated self-report instruments measuring HRQOL
(EuroQol), physical disability (modified Health Assessment Questionnaire),
psychological distress (General Health Questionnaire) and self-efficacy. Presence of
MSK pain was defined as pain present for at least 7 days over the previous month.
Subjects received a reminder postcard, telephone call, and repeat mail survey before
being declared a non-respondent.

Results There was an overall response rate of 61% of the eligible sample, but this was
lower in Maori and in people aged less than 40 years. The prevalence of MSK pain
ranged from 40.0% (women aged less than 40 years) to 66.7% (women aged older
than 65 years). Back and shoulder were the sites most commonly affected. EuroQol
scores were significantly worse for people with MSK pain (median 0.77 [no pain] to
0.41 [pain at 7 sites]), even when adjusted for psychological distress.

Conclusions MSK pain is common, disabling, and associated with impaired HRQOL
scores that are comparable with complicated diabetes mellitus, chronic liver disease
prior to liver transplantation, and terminal cancer. The New Zealand Health Strategy
should now be revised to reflect the importance of MSK disorders in the New Zealand
adult population.

Relatively little is known about the frequency of musculoskeletal (MSK) pain and
disability in the general population of New Zealand, which makes accurate health
service planning difficult. This is perhaps reflected in the absence of MSK disorders
from The New Zealand Health Strategy.1

Prior to the 2002/2003 New Zealand Health Survey, the only data concerning the
prevalence of pain in the New Zealand general population came from the
Christchurch Psychiatric Epidemiology Study, which enumerated life-time prevalence
of pain but not the impact nor duration of pain. This study simply confirmed that most
people (66% to 93%) have experienced pain at some time in their life which was
sufficiently serious to see a health-professional, use medication, or to interfere with
daily activities.2

We have recently shown that around 15% of general practice consultations in New
Zealand are for musculoskeletal (MSK) disorders.3 However, this is likely to
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represent a small fraction of people in the New Zealand general population who
actually have MSK disorders.

The 2002/2003 New Zealand Health Survey has published the results regarding the
prevalence of self-reported doctor-diagnosed arthritis, osteoarthritis, rheumatoid
arthritis, or spinal disorders. This study showed that 13.9% of men and 17.3% of
women reported arthritis.4 The survey instrument also evaluated site-specific pain but
these data have not yet been made available in the public domain. In Australia, the
1997 New South Wales Health Survey (conducted by telephone interview) included a
single question regarding chronic pain (pain experienced every day for 3 months in
the 6 months prior to interview). This showed an overall prevalence of 17.1% in
males and 20% in females.5 Site-specific data was not collected.

The primary aim of this study was to assess the feasibility of a postal survey using the
New Zealand General Electoral Register as the sampling frame—which aimed to
determine the prevalence of self-reported MSK pain lasting for at least 7 days in the
previous month and identify a population-based cohort with MSK pain willing to
undergo further assessment to determine medical diagnoses. And to identify potential
risk factors for MSK pain, we also included validated health-status questionnaires to
assess health-related quality of life, physical disability, psychological distress, self-
efficacy, occupational status, and possible occupational risk exposures.

Methods
The survey instrument was based upon a similar questionnaire used by a population survey in
Tameside, United Kingdom, provided by Professor Deborah Symmons from the Arthritis Research
Campaign Epidemiology Research Unit, University of Manchester.6

The primary question related to the 1-month period prevalence of MSK pain present for at least 7 days,
supplemented by site-specific questions and a pain mannequin (drawing). See Appendix 1 for extracts
from the survey instrument. Additional questions included health professional attendance, diagnosis
given, demographic details, working status, job satisfaction, height and weight, and exposures to
potential occupation risk factors.
Validated questionnaires of disability (Modified Health Assessment Questionnaire7), psychological
distress (General Health Questionnaire8), health-related quality of life (EuroQol EQ-5D9), and self-
efficacy (Health Self-efficacy Questionnaire10, General Self-efficacy Questionnaire10) were also
included. The modified Health Assessment Questionnaire asks respondents to rate the degree of
difficulty (none, some, much, can’t do) of 8 physical activities. Scores range from ‘0’ to ‘3’, with ‘3’
indicating inability to perform any of the 8 activities.
Similar MSK-specific (arthritis and spinal pain) questions to those used by the 2002/2003 NZ Health
Survey were also included in order to facilitate comparisons between this sample and the whole NZ
population (provided by Ann Duncan, Ministry of Health). A feedback form was sent with 50
randomly selected survey forms to determine acceptability of the survey instrument. A second
questionnaire was sent within a week of receipt of the first 100 questionnaires to assess reliability. The
instrument was pre-tested upon a convenience sample of 10 academic and lay-people to ascertain
whether there were problems with the layout, wording, or intelligibility of the questionnaire.
A postcard flyer (containing the logo of Arthritis NZ and University of Otago, thus alerting subjects to
the survey) was sent to potential respondents 1 week before the full mail-out. The mail-out contained
the survey instrument, a letter of invitation, a feedback form (in 50 randomly selected cases), and a
stamped return envelope. Reminder postcards were sent to non-respondents after 2 weeks as well as a
reminder telephone call after 4 weeks, and a further questionnaire package after 6 weeks if still no
reply. If no response had been elicited by 12 weeks, the subject was classed as a non-respondent.
Subjects whose address was incorrect, who were living overseas, or who had deceased were excluded
from the survey. Respondents were offered a chance to win a mystery weekend break for two as an
incentive to participate.
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Telephone numbers for non-respondents were identified using Telecom telematching. Persons who
declined consent to participate at the telephone interview were asked if they would answer the primary
survey question—During the last month, have you had any muscle or joint pain, swelling or stiffness
that has lasted for more than 1 week (that is, more than 7 consecutive days)?—in order to assess
whether respondents were different from non-respondents in respect of the prevalence of MSK pain.
Subjects for the postal survey were randomly selected from the general electoral registers of the lower
part of the North Island: Palmerston North, Wairarapa, Hutt South, Rimutaka, Otaki, Mana, Ohariu-
Belmont, Rongotai, and Wellington Central. Sample size was calculated by reference to the objective
of estimating response rates with acceptable precision. We hypothesised that the response rate would
be different between Maori and non-Maori and between persons older than 40 years and those younger
than 40 years.
For the total Maori population within the target general electorates (N=22,171), it was necessary to
sample 164 to identify a response rate of 30% with a precision of 7%, confidence level of 95%. For the
non-Maori aged 18 to 39 (N=126,245), it was necessary to sample 188 (expected response rate 40%),
and for ages 40 and over (N=207,040) it was necessary to sample 188 (expected response rate 60%).
Social deprivation was assessed using the NZDep2001 index of socioeconomic deprivation.11 This
categorizes small-areas into a category of ‘1’ through ‘10’, based upon nine socioeconomic measures
(two income indicators, employment, telephone access, car access, single-parent situations, lack of
qualifications, living space, and home ownership) obtained from the 2001 Census for that meshblock.
(Meshblocks are geographical units defined by Statistics New Zealand, containing a median of
approximately 90 people.) The deprivation index applies to the area in which the person lives and not
to the persons themselves.
Descriptive statistics are presented with 95% confidence intervals or interquartile ranges. Variables that
were not normally distributed were analysed with non-parametric statistics. Logistic regression was
used to assess the independent association of MSK pain with HRQOL.
The study received ethical approval from the Wellington Ethics Committee (04/03/015).

Results
Overall, there were 289 returned questionnaires. A further 12 people declined consent
to answer the remainder of the questionnaire at a telephone reminder call, but
responded to the main question of pain during the last month. The reasons for non-
response are shown in Table 1. If the denominator for response rate excludes
ineligible people (deceased, living overseas, or wrong address), then the overall
response rate for completed questionnaires was 289/471 (61%).

Table 1. Response rate and reasons for non-response (N=540)

Variable Maori Non-Maori born
after 1964

Non-Maori born
before 1964

Total

n (%) n (%) n (%) n (%)
Respondent 63 (38.4) 91 (48.4) 135 (71.8) 289 (53.5)
Wrong address 23 (14.0) 21 (11.2) 3 (1.6) 47 (8.7)
Declined consent 14 (8.5) 17 (9.0) 21 (11.2) 52 (9.6)
Lives overseas 2 (1.2) 15 (8.0) 4 (2.1) 21 (3.9)
Deceased 1 (0.6) – – – – 1 (0.2)
Cognitive
impairment – – 1 (0.5) 1 (0.5) 2 (0.4)

No response
despite reminders 61 (37.2) 43 (22.9) 24 (12.8) 128 (23.7)

Total 164 (100.0) 188 (100.0) 188 (100.0) 540 (100.0)
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We wanted to see whether over-sampling certain groups was necessary to obtain
sufficient numbers of respondents for acceptably precise estimates and stratified the
sampling into three groups: Maori, non-Maori aged under 40 years, and non-Maori
aged older than 40 years. We hypothesized that the response rates would be different
between these groups. If the denominator for response rate excludes people who are
ineligible, then the response rates are: Maori 63/138 (45.7%), younger non-Maori
91/152 (59.9%), and older non-Maori 134/180 (74.4%); Chi-squared=77, 12 df,
p<0.001. It is clear that the response rate was lower in Maori and higher in older
people.

To try and determine whether the non-respondents were different in terms of the main
research question (1-month period prevalence of MSK pain lasting for at least 7 days),
we asked people who declined consent at the telephone reminder phone call whether
they were prepared to answer this single question. Only 12 non-respondents agreed to
answer this question: the proportion of non-respondents with MSK pain (41.7%) was
a little less than respondents (45.6%).

We also assessed the prevalence of reported MSK pain within the respondents at each
successive contact point: primary mail-out (52%), reminder postcard (52%),
telephone call (33%), and final mail-out (45%); this suggested that the prevalence of
MSK among non-respondents was somewhat less than amongst respondents. We also
found that the non-respondents were younger, living in slightly more deprived areas,
and more likely to be Maori.

Of the 289 respondents, 212 (73%) agreed to be contacted in the future for a possible
subsequent study. This was statistically similar whether the person reported pain
(78%) or not (69%); Chi-squared 2.71, 1 df, p=0.099. Table 2 shows the basic
demographic characteristics of respondents and non-respondents (if data on non-
respondents was available from the electoral register).

Table 2. Demographic characteristics of the sample

Variable Respondent (n=289) Eligible non-respondent
(n=182)

P value

Mean age in years (95%CI) 46.1 (44.0–48.1) 40.1 (37.8 to 42.4) <0.001
Gender (% male) 43.4 * –
Non-Maori (%) 76.8 53.8 <0.001
Median NZDep2001
(interquartile range)

5 (1–10) 6 (1 to 10) 0.008

Number in paid employment 199 (68.9%) * –
Mean body mass index in
kg/m2 (95%CI)

26.7 (25.8–27.5) * –

*Data not available from electoral register.

Due to the sampling method, we report prevalence of MSK pain in terms of the three
strata (Maori, younger non-Maori, and older non-Maori). There were two ways in
which respondents could indicate presence of MSK pain. The first question (Pain
definition-1) asked whether or not the respondent had any muscle or joint pain,
swelling or stiffness that lasted for more than one week, during the last month. The
second question (Pain definition-2) asked (for each body-site of back, neck, shoulder,
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elbow, hand, hip, knee, foot, most joints) whether the respondent had site-specific
pain lasting at least 1 week during the last month. Finally, we also report pain at any
site associated with some disability (HAQ>0) (Table 2). Subsequent analyses used
Pain definition-2.

Since there was evidence of non-response bias, we used a simple regression method to
impute likely responses from non-respondents. This suggested that the overall
prevalence of pain was 47.4%, a value only marginally different from the rates
calculated from respondents alone. There was a high rate of MSK pain in the
community, and this was higher for older people, where just over half of non-Maori
over the age of 40 report MSK pain.

Disabling pain was also very common (overall 29.0%, 95%CI: 23.7–34.3). Table 3
and Figure 1 and 2 show the number of people reporting pain at specific sites, by age
and sex. More than one site may have been mentioned by an individual.

Table 3. Prevalence of musculoskeletal pain lasting at least 7 days in the last
month

Variable Maori Non-Maori born after 1964 Non-Maori born before 1964
N 63 91 135

n % n % n %
Pain definition-1 27 42.9% 36 39.6% 68 50.7%
Pain definition-2 30 47.6% 43 47.3% 72 53.7%
Disabling pain
(mHAQ>0) 20 31.7% 15 16.5% 47 34.8%

mHAQ=modified Health Assessment Questionnaire.

Respondents with MSK pain had significantly worse EQ-5D tariff scores (Table 5)
and the difference was related to the number of painful sites and the duration of pain,
especially after 12 months (Figure 3). There were no differences in EQ-5D scores
between respondents with pain at different sites (data not shown).

Since psychological distress was associated with both HRQOL and pain, we assessed
the independent association of MSK pain (number of sites and duration) with EQ-5D
by multiple linear regression analysis. This showed that 36% of the variance in EQ-
5D scores was explained by GHQ scores (beta weight 0.23 p<0.001), number of
painful sites (beta weight 0.30 p<0.001) and duration of pain (beta weight 0.25
p<0.001).

Mean HAQ scores were significantly higher (more disabled) in those reporting MSK
pain (0.33 versus 0.05, p<0.001). The association with HAQ appeared to be mainly
present for those with pain at more than 4 sites and was less strongly related to pain
duration (Figure 4). There was no site-specific association with HAQ (data not
shown).
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Table 4. Overall frequency (per 100, 95% confidence interval) of site-specific pain, by age and sex

Variable Male Female
Age (years) 18 to 44 45 to 64 65 + 18 to 44 45 to 64 65+
N 60 45 20 80 52 30
Back 28.3 (16.9–39.7) 26.6 (13.7–39.6) 15 (0–30.6) 21.3 (12.3–30.2) 28.8 (16.5–41.2) 30 (13.6–46.4)
Neck 5 (0–10.5) 11.1 (1.9–20.3) 20 (2.5–37.5) 17.5 (9.2–25.8) 17.3 (7–27.6) 26.7 (10.8–42.5)
Shoulder 13.3 (4.7–21.9) 26.7 (13.7–39.6) 30 (9.9–50.1) 15 (7.2–22.8) 17.3 (7–27.6) 40 (22.5–57.5)
Elbow 1.7 (0–4.9) 8.9 (0.6–17.2) 15 (0–30.6) 3.8 (0–7.9) 5.8 (0–12.1) 6.7 (0–15.6)
Hand 3.3 (0–7.9) 17.8 (6.6–28.9) 20(2.5–37.5) 8.8 (2.6–14.9) 21.2 (10.1–32.3) 23.3 (8.2–38.5)
Hip 1.7 (0–4.9) 8.9 (0.6–17.2) 10 (0–23.1) 5 (0.2–9.8) 13.5 (4.2–22.7) 23.3 (8.2–38.5)
Knee 13.3 (4.7–21.9) 17.8 (6.6–28.9) 15 (0–30.6) 7.5 (1.7–13.3) 23.1 (11.6–34.5) 30 (13.6–46.4)
Foot 8.3 (1.3–15.3) 13.3 (3.4–23.3) 10 (0–23.1) 2.5 (0–5.9) 11.5 (2.9–20.2) 16.7 (3.3–30)
Most joints 0 6.7 (0–14) 10 (0–23.1) 2.5 (0–5.9) 7.7 (0.4–14.9) 6.7 (0–15.6)
At least one site 43.3 (30.8–55.9) 53.3 (38.8–67.9) 60 (38.5–81.5) 40 (29.3–50.7) 61.5 (48.3–74.8) 66.7 (49.8–83.5)

Table 5. EuroQol social tariff score for respondents with and without pain

Survey question Median (Interquartile range) P value
No 0.77 (0.10)Pain for at least 1 week in

last month at least 1 site? Yes 0.64 (0.14) <0.001

No 0.77 (0.10)Disabling pain?
(mHAQ>0) Yes 0.56 (0.16)

<0.001

mHAQ=modified Health Assessment Questionnaire.



NZMJ 26 August 2005, Vol 118 No 1221 Page 28 of 138
URL: http://www.nzma.org.nz/journal/118-1221/1629/ © NZMA

Figure 1. Site-specific prevalence of musculoskeletal pain, by age-band (females)
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Figure 2. Site-specific prevalence of musculoskeletal pain, by age-band (males)
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Figure 3. Boxplot of EuroQol scores (median, interquartile range, 90% confidence interval, outliers, and extremes) by the number of

painful sites and duration of pain.
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Figure 4. Box-plot of the Modified Health Assessment Questionnaire scores by number of painful sites and duration of pain
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Appendix 1. Extracts from the survey instrument showing the primary question, site-specific questions, and the pain mannequin
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Discussion
In this pilot study of 540 adults randomly selected from the electoral registers of the
lower North Island, we found a high prevalence of significant MSK pain, confirming
the importance of MSK problems for the New Zealand community. Furthermore,
people with MSK pain reported significantly lower HRQOL scores, worse physical
function, and higher levels of psychological distress. The site of pain was not
associated with HRQOL scores, possibly indicating that pain itself was the main
influence upon HRQOL rather than the underlying pathology or associated functional
consequences.

To put the effect upon HRQOL in context (in this study, median EQ-5D scores of
0.43 to 0.65 in people with MSK pain, depending on the number of painful sites),
some reported average tariff scores of EQ-5D in the literature are: 0.807 to 0.869
(age-specific values) in the general population;12 0.82 in people with ischaemic heart
disease 2 to 4 years following coronary artery bypass surgery;13 0.44 in people with
diabetes with current foot ulcers; 0.60 in people with diabetes and healed foot ulcers;
0.31 in diabetic amputees;14 and 0.53 in people listed for liver transplantation.15 In
people with cancer seen in a palliative-care context, the average EQ-5D scores were
0.524.16

The crude age-sex prevalence of site-specific pain were fairly similar to that found by
Urwin et al6 and confirm that the back and shoulder are the most prevalent sites of
MSK pain. Furthermore, we found that back pain is highly prevalent in younger men
and women, and becomes less frequent in older men, a reversed pattern to all other
sites of pain. The reasons for this are unclear but may be due to occupational demands
upon younger people, not experienced by older persons, or may possibly represent a
birth cohort effect.

Apart from the small sample size, the other main limitation to this study design is
non-response bias. The overall response rate of 61% introduces a significant risk of
non-response bias and there was some evidence of this with proportionately fewer
people reporting MSK pain at each successive survey point. We attempted to adjust
the results for this using a regression based imputation method but in fact found a
very similar overall prevalence of MSK pain to that observed amongst responders.

It is also likely that the electoral register is not entirely representative of the adult
New Zealand population, and that the biases are likely to be in the same direction as
non-response bias. That is, non-registrants may be younger, more likely to be Maori
and live in areas of relative social deprivation. Overall, 92% of the estimated eligible
population are registered, but this is lower for 18 to 24 year olds (74%).17

Other sampling frames, such as randomly generated telephone numbers with
telephone interviews (to collect data) may achieve slighter greater response rates (e.g.
71% in the NSW Health Survey5) but having a telephone number is subject to the
same kind of biases as electoral registration. It is difficult to assess how the non-
response bias affected the overall prevalence rates since they may work in different
directions—younger people are less likely to report pain while people living in more
deprived areas are more likely to report do so. Nonetheless, it is reasonable to
conclude that the age-specific prevalence estimates from this study are more reliable
for older people than for younger people.
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To study the influence of potential risk factors for pain in a longitudinal way, having
established pilot data, it is now possible to plan a much larger study to address these
issues and to establish a large cohort of people without baseline pain. The response
rate amongst younger people and Maori might be enhanced by a more targeted
inducement, use of cellular phone (e.g. text-messaging) reminders, invitation letters in
Maori language, or endorsement by local iwi groups.

However, these data do confirm that MSK pain in the general population is common,
disabling, and associated with a reduction in health related quality of life (at least as
severely as for people with diabetes, ischaemic heart disease, chronic liver disease,
and cancer). The high frequency of these problems underscore the importance of
training in MSK disorders (for primary care health professionals); the need for
adequately resourced secondary health services; and the need for increased investment
in research regarding causation and treatment.

Indeed, it is time that the New Zealand Health Strategy1 be revised to accord MSK
disorders the priority that they deserve.
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Informed consent for vascular intervention
Lara Temple-Doig, Malcolm Gordon, Tim Buckenham, Justin Roake, David Lewis

Abstract
Aim To audit documentation of the process of informed consent in patients
undergoing vascular surgical and radiological procedures.

Method A retrospective audit of randomly selected elective vascular radiological and
surgical admissions was undertaken at Christchurch Hospital (Christchurch, New
Zealand) to assess documented evidence of the consent process. Clinic letters,
handwritten entries in patient notes, and consent forms were scrutinised and data
collated on which medical practitioners took consent, what details of the consent
process were documented, and what additional information was made available to
patients.

Results 100 sets of notes were reviewed (surgical n=51, radiological n=49). For
patients undergoing vascular surgery, the consent form was signed by a consultant in
2 (4%) sets of notes compared to 46 (94%) for patients undergoing vascular
radiological intervention (p<0.001). All radiology consent forms were signed on the
day of the procedure whereas 43 (84%) of surgical consent forms were signed before
the day of surgery (p<0.01). Documentation that risks had been discussed with the
patient was present in 44 (86%) sets of surgical notes compared to 20 (41%) radiology
notes (p<0.001). Additional information (e.g. College of Surgeons’ information
leaflets) was supplied to 6 (12%) surgical patients and none of the patients undergoing
radiological intervention (p<0.05).

Conclusions In our centre, documentation of the process of informed consent
compares favourably with the published literature. This study demonstrates significant
differences in documentation between surgery and radiology.

Informed consent is an essential part of patient management prior to any
interventional surgical procedure. Under the New Zealand Health and Disability
Commissioner’s Code of Health and Disability Services Consumers’ Rights, all
patients have the legal right to be fully informed of potential risks and benefits, the
right to make an informed choice of treatment options; and the right to give informed
consent for treatment (Rights 6 and 7).1 Patients should be provided with the
necessary information in order to understand the potential risks, benefits, and
alternative treatment options for any proposed procedure.

Doctors have an obligation to fully inform patients before obtaining consent, but the
process and documentation of obtaining informed consent has been shown to vary.
The rate of documentation showing that risk has been discussed (with the patient) is
reported to be between 33% and 53%.2–4

There is little published data on the documentation of the consent process for elective
surgical procedures in New Zealand. Signing a consent form is only one part of the
consent process, and discussions between specialist and patient (from referral to
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recovery) might be considered as part of the process of informed consent. Indeed,
clear documentation of discussions with patients transcribed to clinical notes and
letters is important from a medicolegal perspective and is often the only evidence
available to resolve or settle complaints.5

Published data suggest that a proportion of preoperative surgical patients feel
inadequately informed of the risks of surgery and of the alternative treatment options.3

While documentation of the consent process does not equate with better patient
understanding, it may suggest an individual or team approach that recognises such
issues and that is likely to strive towards achieving properly informed consent.

The aim of the current study was to assess documentation of the process of informed
consent for elective vascular surgical and radiological procedures in Christchurch
Hospital.

Methods
A retrospective audit was performed at Christchurch Hospital to assess the completeness of
documentation of the consent process for elective vascular surgery and elective vascular radiological
procedures. Christchurch Hospital’s patient management system (PMS) on computer was used to
identify patients who had been admitted electively to Christchurch Hospital between January and
December 2004 under the care of a vascular surgeon. Medical notes from 100 randomly selected
patients were reviewed and documentation of the consent procedure was evaluated.
The following data (relevant to the consent process) were collated from typed clinic letters,
preadmission clinic notes, handwritten entries in the notes, and consent forms:

• The type of operation or radiological procedure planned,

• Who obtained written consent (i.e. signing of the consent form),

• When written consent was obtained,

• Documented evidence of an explanation of the procedure,

• Documentation of discussion of treatment options,

• Documentation of the risks of the procedure, and

• Documentation of whether any additional written information was made available to the patient.

Statistical analysis was performed on SPSS (v11.5) software using the Chi-squared (χ2) or Fisher’s
exact test for comparison of discontinuous data.

Results
Of the 100 sets of notes analysed, 51 were from patients who underwent a surgical
procedure and 49 were from patients who underwent an interventional radiological
procedure. The median (range) age of surgical patients was 70 (35–90) years for
surgical patients, and 70 (36–86) years for radiology patients. In the surgical group of
patients, the male to female ratio was 2.2:1 and in the radiological group of patients it
was 1.2:1.

The surgical interventions performed are shown in Table 1. The radiological
procedures all involved angiography, with 26 patients going on to have angioplasty.
Documentation of the process of consent for these surgical and radiological
procedures is summarised in Table 2.

Twenty-nine of the surgical consent forms were signed by a house officer and 20 were
signed by a registrar. Only two of the consent forms were signed by a consultant
surgeon—but for radiological procedures, 46 consent forms were signed by a
consultant radiologist (p≤0.001; �2) and the remaining 3 were signed by a registrar.
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Table 1. Elective vascular surgical procedures

Type of procedure Number of procedures
Open aortic surgery
Carotid endarterectomy
Endovascular aneurysm repair (EVAR)
Major amputation
Infrainguinal reconstruction
Varicose vein surgery

12
10
4
3

19
3

Total 51

Table 2. Information documented in patient medical records by consenting
doctor for surgical procedures, compared with radiological procedures

Information documented Number of
surgical records

Number of radiological
procedures

Procedure explained in clinic letter
Procedure explained in clinic notes
Procedure explained in patient notes
Treatment options discussed in clinic letter
Risks outlined in detail in clinic letter
Risks outlined in detail in clinic notes
Risks outlined in detail on consent form
Risks discussed but not outlined in detail
Additional written information given

20 (39%)
1 (2%)

12 (23.5%)
25 (49%)
20 (39%)

12 (23.5%)
1 (2%)

12 (23.5%)
6 (12%)

6 (12%)
3 (6%)
0 (0%)

5 (10%)
1 (2%)
2 (4%)

18 (37%)
3 (6%)
0 (0%)

Total 51 (100%) 49 (100%)

All of the radiological consent forms were signed on the day of the procedure,
whereas the majority of surgical consent forms were signed in either the preadmission
clinic (n=23) or during the preoperative ward round (n=20) before the day of surgery
(p<0.01; Fisher’s exact test).

Of the 51 patients undergoing a surgical intervention, 32(63%) of their hospital
records contained detailed documentation that the specific risks of the proposed
operation had been discussed with the patient. This documentation was in either a
clinic letter (n=20), in the handwritten patients notes (n=12), or written directly on the
consent form (n=1). In a further 12 (23%) hospital records, it was noted in a clinic
letter that the risks of surgery had been discussed with the patient but the risks
discussed were not listed.

Of the 49 patients undergoing radiological intervention, 20 (41%) had specific risks
documented in the patient notes (p<0.001; �2)—the majority of these risks were
written on the consent form (n=18).

Alternative treatment options were documented more often for the surgical patients
(n=25) than for the radiological patients (n=5). Documentation that the proposed
intervention had been explained to the patient was also more frequently observed for
surgical patients (n=24) than for radiology patients (n=9).

Documentation showing that additional written material about the proposed procedure
was made available to the patient was noted for six surgical patients (all of whom
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underwent carotid endarterectomy); however, in contrast, no radiological patients
(p<0.05 Fishers exact test) received such documentation.

Discussion
Published data shows that documentation on informed consent (particularly the risks
of surgical procedures) is generally poor.3,4,6 Our retrospective study assessed the
completeness of documentation of the consent process in elective vascular surgical
and radiological patients. It showed that (in a typical, busy tertiary referral centre in
New Zealand) while written evidence of the consent process compares favourably
with other published data, it can still be improved. Specifically, 7 (12%) surgical
patient case notes and 29 (51%) radiological patient case notes contained inadequate
documentation of procedural risks in our opinion.

The current study may be criticised for being retrospective in design and containing
relatively small sample sizes. Prospective evaluation of the consent process in our
department was attempted, but (in our opinion) would have produced misleading
results since individuals recognisably changed their practice when made aware that an
audit was in progress. The attempt at prospective evaluation was therefore abandoned
and none of these cases were included in the current study. Furthermore, although we
acknowledge the small sample size, we believe that the data generated is a true
representation of current practice within the departments studied.

Houghton et al reported a low rate of documentation of surgical risk, with only 53 of
100 patients recorded as having surgical risks documented.3 In a prospective audit to
assess the consent process in 60 patients undergoing elective neurosurgery in a British
hospital4 all of the patients were satisfied with the information received about their
condition and operation. Ninety-two percent of these patients understood the specific
risks of their planned operation but only 25% of patients were informed of the general
risks of surgery and anaesthesia. On case note review, the same authors reported that
67% of hospital records contained information regarding the risks of surgery and 33%
of the notes had no documentation of the consent procedure.

Informed consent is best obtained by the medical practitioner planning to perform an
operation since that individual has the most appropriate knowledge about the
procedure as well as with the potential risks, benefits, and complications. To ensure
fully informed consent, time needs to be spent with the patient—but the additional
time necessary to document this process is an important issue for many consultants
who already face considerable time constraints. This is especially true in radiology
where doctors are not usually given the opportunity to meet patients before the day of
intervention. A change in practice in this regard would require major reorganisation,
however.

In an attempt to improve the process for patients undergoing interventional
radiological procedures, and as a direct result of the current audit, a consulting room
in the Department of Radiology at Christchurch Hospital has been provided to give
patients and doctors an appropriate environment in which they can discuss any
proposed intervention.

In practice, the majority of surgical consent forms are signed by a junior doctor7 who
may have limited knowledge of the proposed intervention (unless investment has been
made in training young doctors to consent patients appropriately). Arumugam et al
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assessed consenting and surgical knowledge of five house officers before and after a
6-month surgical attachment.8 The investigators reported that house officers had
inadequate knowledge about various surgical conditions and the procedures to treat
them. In addition, Houghton et al reported that 99 of 100 surgical patients signed the
consent form with a senior house officer.3 Approximately one-third of junior doctors
in this study admitted to obtaining consent for procedures of which they had little
understanding. Other authors have also found that junior doctors frequently find it
difficult to explain proposed surgical procedures and answer patients’ questions.9

In the majority of radiological procedures in our study, the consent form was mostly
(94%) signed by the consultant radiologist performing the procedure, whereas for
surgical procedures the house surgeon signed the highest proportion (57%) of consent
forms. Consent forms were signed by a consultant surgeon in 4% of cases.

Signing of the consent form is only one part of the consent process and it is
reasonable to expect that a patient will have already received information from a more
senior clinician at an outpatient clinic. For the majority of surgical notes analysed,
interaction between senior doctors and patients in the outpatient setting, regarding risk
of surgery, was often documented in the form of dictated clinic letters (n=20) and less
frequently in the form of a handwritten entry (n=12). As the era of ‘paperless patient
notes’ approaches, such typed or dictated entries will be relied on as proof of such
discussions (out of necessity).

Of course it is important to repeat information about the proposed procedure at the
time of signing a consent form (after the patient has had time to consider their
treatment options and to perhaps ask further questions). Training house surgeons in
consent procedures and using procedure specific consent forms may be useful
solutions in addressing this issue. The view of the New Zealand Medical Council is
that ‘obtaining informed consent is a skill best learnt by the house surgeon observing
consultants and experienced registrars in the clinical setting. Doctors on probationary
registration should not take informed consent where they do not feel competent to do
so.’10

To provide a satisfactory consent process, it is necessary to review the perceived
importance that patients place on information surrounding informed consent. In our
study, we did not assess patient satisfaction with the consent procedure, but a number
of studies have identified aspects of the process which patients identified as
important.

It has been reported that patients considered meeting the surgeon prior to surgery, and
discussing alternative treatment options and complications of surgery, as most
important to them.11 (This result was obtained by administering a questionnaire to 406
preoperative surgical patients to determine patient preference regarding the
information provided preoperatively.)

McKeague and Windsor found that 53% of patients felt they had not received enough
information about the risks and complications of their operation, and 79% of patients
reported that alternative treatment options had not been discussed.2 Indeed, a New
Zealand study also documented that patients considered a good explanation of the
risks and complications of surgery to be important.12 In addition, quality and quantity
of life were rated highly by patients, whereas doctors were often more concerned with
the procedural process than the outcome.
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Anecdotally, it has been suggested that some patients may be frightened if too much
information is provided regarding the risks of intervention, and that is certainly the
experience of the authors. Striking the correct balance between an appropriate doctor-
patient relationship and providing enough information to satisfy a complaints enquiry
can be difficult and requires considerable experience.

Patients may be unaware of their rights and obligations regarding the consent
procedure. For example, Meredith et al questioned 157 patients on a pamphlet
prepared on consent to surgery13 and found that patients had a limited knowledge of
the consent procedure; 35% of patients thought that the decision for surgery was made
on their behalf. Approximately 90% of patients thought that the pamphlet would be
useful in the consent process, however the low response rate (61%) achieved in this
study may have biased the results and overestimated patients enthusiasm for the
information pamphlets, since non-responders were arguably less likely to read the
additional information and/or be less enthusiastic about it.

Additional written material in the form of patient information sheets may be a useful
aid to obtaining informed consent. Only 6 (12%) of the surgical patients in our study,
all of whom were consented for carotid endarterectomy, received a patient
information sheet. This finding is explained by the fact that the Australasian College
of Surgeons has only produced information sheets for carotid endarterectomy and
varicose vein surgery to date.

The current study was not designed to assess the impact of printed information sheets,
but a group of orthopaedic surgeons in the U.K. concluded (from their prospective
randomised study of 126 patients undergoing hip arthroplasty) that written
information sheets are a useful adjunct in the consent process.14 In our department,
supplemental written material is being developed for index vascular surgical
procedures as well as angiography/angioplasty although no extra funds have been
made available to compile this resource.

A procedure specific consent form for common vascular procedures, such as
abdominal aortic aneurysm (AAA) repair, carotid endarterectomy, infrainguinal
bypass, amputation, angiography, angioplasty, and varicose vein surgery may be part
of the solution to the issue of documentation and disclosure surrounding consent for
intervention. In this format, the risks are standardised and everyone is given the same
preoperative information regarding the procedure, the risks, and benefits of surgery
and the alternative treatment options. This approach has the added benefit of allowing
patients adequate time to read and consider whether to go ahead with a proposed
operation. However, such standardised consent forms would need agreement from
surgeons, legal experts, patient representatives, and government agencies.

No funding is currently available for the development of such consent forms but it
might be a wise future investment on the part of those who provide for patient care
and compensation. A possible criticism of procedure-specific consent forms is that no
two patients are identical and risk varies between patients—but while this argument
against procedure specific forms is valid, it is not insurmountable.

In conclusion, this study has highlighted the complexities of documentation of the
consent process for elective vascular surgical procedures and elective vascular
radiological procedures at a public hospital in New Zealand. Adequate documentation
of the proposed ‘patient journey’ by the clinician (in terms of explanation of the
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operation/intervention, treatment options, risks, and potential complications) is
important.

The use of patient information sheets, procedure-specific consent forms, and
appropriate training of junior doctors may improve the consent process but will not
replace a careful and frank interaction between a surgeon/interventionalist and their
patient. Adequate time being made available for this interaction is a prerequisite for
the consent process, and this fact needs to be recognised if the current system is to be
improved.
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Clinical trials in New Zealand—treading water in the
knowledge wave?
Andrew Jull, Mary Wills, Bruce Scoggins, Anthony Rodgers

Abstract
Aims To describe the number and type of clinical trials in New Zealand 1998–2003,
and to identify the number of trials for which approval was sought in 2003 that were
listed with trial registries.

Methods Annual reports (1998–2003) from all regional ethics committees were
reviewed for clinical trials. Trials must have been referred to as phase I, II, or III
clinical trials; employ descriptors such as randomised controlled trials or controlled
trials; or been known to the authors as randomised controlled trials. Trials registers at
ClinicalTrials.gov, Current Controlled Trials, NHMRC Clinical Trials Centre,
National Cancer Research Network, CenterWatch, Trans-Tasman Radiation Oncology
Group, as well as industry registers were searched using keyword identifiers for the
trials submitted for ethical review in 2003.

Results Ethics approval was sought for 665 clinical trials (1998, 118 trials; 1999, 91
trials; 2000, 103 trials; 2001, 104 trials; 2002, 108 trials; 2003, 141 trials). The
majority of applications (481, 72%) were submitted to either the Auckland or
Canterbury committees. 581 (87%) applications were for phase III trials. 522 (78%)
applications were for trials involving pharmacological agents, and 115 applications
(17%) were for trials involving procedures, processes, or medical devices. The
remaining 28 applications (4%) involved interventions such as diet, complementary
therapies, or dental care. Of all applications, 332 (50%) were in the fields of cancer,
cardiovascular disease, and respiratory disease. Only 45 (32%) of the 141 trials
submitted for review in 2003 were listed in a public domain register.

Conclusions The number of randomised controlled trials (RCTs) in New Zealand has
not clearly increased in recent years despite the greater than ever need for such
evidence. Information currently in the public domain could support registers of
clinical trials.

Clinical trials are known to be the most reliable way to assess the efficacy and safety
of health interventions. Public domain registers of clinical trials are thought to
increase opportunities for public participation as well reduce the opportunities for bias
in the reporting of treatments.1 Reports of differences in risk-benefit profiles between
published and unpublished trials supports the latter view.2

New Zealand does not presently have a publicly accessible register of clinical trials,
and the number of trials that have been conducted in New Zealand is unknown. A
handsearch of the New Zealand Medical Journal found 152 reports of randomised
controlled trials published between 1955 and 1995,3 but many trials would have been
reported elsewhere and some trials conducted in that period probably remain
unpublished.4 The Ministry of Health maintains a database of applications for
exemption from the Medicines Act 1981 to conduct a clinical trial. However, this
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database only includes trials of some pharmaceutical agents, and like regulatory
agencies internationally,5 the database is not accessible to the public.

No health research in New Zealand can proceed without review by a regional ethics
committee. Some details from each of these applications are listed in each
committee’s annual report to the Health Research Council. The information contained
in these reports is in the public domain and from 2002 the reports were available on
the Internet (www.moh.govt.nz).

The objective of this study was to quantify and describe the clinical trials in New
Zealand between 1998 and 2003, taking advantage of this publicly available and
complete data source.

Method
Annual reports for the years 1998–2003 from the regional ethics committees were handsearched by two
of the authors (AJ, MW) to identify applications for the conduct of clinical trials.
To be included, trials must have been referred to as either:

• Phase I, II, or III trials;

• Have employed descriptors such as randomised trial, controlled trial, double blind, or parallel
group trial, in the title; or

• Have been known to the authors as randomised controlled trials.
Where there was doubt, confirmation was sought using a Google search (www.google.com) or by
contacting the principal investigator. Data were collected on the year of first application, the ethics
committee, whether it was a multicentre ethics application, the trial name, the applicant’s name, the
type of intervention, and the funding source. Identified trials were included only once, and the lead
ethics committee was identified from cross-referencing the reports. Trials were excluded if the
application had been withdrawn. The health problem being investigated and the type of intervention
were inferred by one of the authors (AJ) from the application title.
For trials identified in the 2003 reports, a search for current trial registration was on the following
registers: ClinicalTrials.gov, Cancer.gov, Current Controlled Trials (ISRCTN), National Cancer
Research Network, NHMRC Clinical Trials Centre Register, International Society of Paediatric
Oncology, Trans-Tasman Radiation Oncology Group, CenterWatch, and GlaxoSmithKline. In addition,
searches were conducted of industry websites where the industry sponsor was identifiable and a Google
search was conducted using keyword terms from the trial title.

Results
Ethical approval was sought for 665 clinical trials between January 1998 and
December 2003 (Table 1). Approval was sought for 118 trials in 1998, 91 in 1999,
103 in 2000, 104 in 2001, 108 trials in 2002, and 141 trials in 2003. 309 (46%)
applications were multicentre ethics applications. The Auckland ethics committees
were most frequently the lead committee (143, 46%), followed by Canterbury (86,
27%), Wellington (35, 11%), Waikato (22, 7%), and Otago (9, 3%).

581 (87%) of the applications were for phase III trials, with the remaining trials being
phase I (31, 5%) or phase II (53, 8%) clinical trials (Figure 1). The numbers of
applications for phase III trials ranged from 87 in 1999 to 109 in 2003. Applications
for early phase trials in the years 1998–2002 accounted for 11%, 5%, 12%, 14%, and
8% of applications respectively, but increased to 23% in 2003. Approval for phase I
and II trials was most frequently sought in Christchurch (40, 48%) followed by
Auckland (23, 27%), and Wellington (10, 13%). Waikato, Otago, Bay of Plenty, and
Hawke’s Bay accounted for the remaining trials.
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Table 1. Clinical trials by ethics committee and health problem

Field Auckland
N (%)

Waikato
N (%)

Wellington
N (%)

Canterbury
N (%)

Otago
N (%)

Other
N (%)

Total
N (%)

Cancer *
Cardiovascular & stroke
Respiratory
Diabetes
Women’s (health) and maternal
Mental health
Other medical specialties +

Surgical specialties #

Other

53 (19)
61 (22)
19 (7)
4 (1)

10 (4)
4 (1)

78 (28)
28 (10)
19 (7)

15 (31)
2 (4)

7 (15)
0

1 (2)
0

17 (35)
2 (4)
4 (8)

34 (46)
2 (3)
6 (8)
3 (4)
3 (4)
1 (1)

15 (20)
6 (8)
4 (5)

60 (29)
37 (18)

6 (3)
16 (8)
6 (3)
3 (1)

47 (23)
14 (7)
15 (7)

11 (35)
2 (6)
1 (3)
2 (7)

0
1 (3)

6 (19)
5 (16)
3 (10)

7 (22)
6 (19)
3 (9)

0
0

2 (6)
9 (28)
4 (13)
1 (3)

180 (27)
110 (17)
42 (6)
25 (4)
20 (3)
11 (2)

172 (26)
59 (9)
46 (7)

Total 276 (42) 48 (7) 74(11) 204 (31) 31 (5) 32 (5) 665 (100)
*Includes haematologic cancers; +Anaesthesia/pain, Dermatology, Emergency/critical care, Gastroenterology, Haematology (non-cancer), Immunology, Infectious disease, Neonatology, Neurology, Renal,
Rheumatology; #Eyes, General/Vascular Surgery, Neurosurgery, Orthopaedics, Transplant, Urology.

Figure 1. Clinical trials by phase and year
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The trial intervention was a drug in 522 (78%) trials; a procedure, such as
radiotherapy or surgery, in 52 (8%) trials; a process, such as service delivery or
education and training, in 35 (5%) trials; and a device in 28 (4%) trials. The
intervention in the remaining 28 trials involved complementary therapies, diet, dental
care, or interventions that could not be categorised.

Cancer was the most frequently investigated health problem, followed by
cardiovascular disease and respiratory disease (Table 1). The 172 applications
grouped under medical specialties consisted of anaesthesia and pain (22),
dermatology (3), emergency and critical care (5), gastroenterology (35), haematology
(non-cancer) (3), immunology (10), infectious diseases (37), neonatology (7),
neurology (24), renal (7), and rheumatology (19).

The 59 applications grouped under surgical specialties consisted of eyes (9),
orthopaedics (15), general and vascular surgery (8), transplantation (6), urology (20),
and neurosurgery (1). Only 45 (32%) of the 141 trials (identified from the 2003
reports) were listed on public domain registers; the most frequent listings were
registered on ClinicalTrials.gov (25, 55%), or ISRCTN (10, 22%).

Discussion
Using publicly available information, we have been able to establish a comprehensive
database of the clinical trials for which ethical approval was sought between 1998–
2003. (The quality of information in earlier ethics committee reports did not support
investigation prior to 1998.) Approximately 9 out of every 10 applications were for
phase III trials and about 4 out of every 5 applications were for drug trials. Cancer
(including haematologic cancers), cardiovascular disease, and respiratory disease
were the dominant fields of investigation. Only 1 in 3 of the trials in the most recent
ethics committees’ reports were registered.

This list of clinical trials is subject to three main limitations. First, it is likely that we
have underestimated the number of trials for which ethical approval was sought, since
the descriptors randomised controlled trial, controlled trial, or the phase of the trial
must have been present in the application title for the trial to be included in our study.
The only exception was where the trial could be identified by other means—e.g. the
TeleWalk trial. Use of trial acronyms in ethics applications without descriptors of the
study methodology could decrease the accuracy of future efforts to maintain a register
of clinical trials.6 However, this concern will be reduced if ethics committees require
applicants to refer to the minimum dataset for clinical trials registration promulgated
by the World Health Organization.7

Second, it was not possible to discern from the ethics committee reports whether the
identified trials proceeded from approval to completion. Therefore we cannot
determine the actual number of trials that have been conducted in New Zealand over
the 6-year period. Third, the ethics committees did not all report the same
information; only the Canterbury committee reported the sponsor or funding source,
and 6 of the 14 committees did not report the name of the principal investigator.

Our findings are significant for three reasons. First, we have shown that it is possible
to obtain from public domain records some of the minimal information necessary to
maintain a register of clinical trials in New Zealand. Such high-level information
clearly does not constitute a threat to commercial sensitivity (a common counter to the
call for trial registers). Maintaining or participating in such a register could facilitate
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comparison of research efforts in New Zealand with the population health objectives
of the New Zealand Health Strategy.8 For instance, smoking is the leading modifiable
risk factor for lost healthy life-years,9 yet approval was sought for only two smoking-
related trials in the 6-year period. Similarly, mental ill-health causes 25% of all years
lost-to-disability,9 but accounted for less than 2% of applications for clinical trials.

Second, the number of RCTs for which approval was sought has not clearly increased,
despite RCTs being considered most reliable method for determining which
interventions are effective.10 A key factor here may be the size of New Zealand’s
investment in health research— until recently the per capita funding in New Zealand
was about half that of Australia.11 Likewise, the percentage of New Zealand
Government health research expenditure (0.036% GDP) was less than 40% of the
OECD average (0.10% GDP). There was an encouraging increase in clinical trials in
2003 (exclusively due to more phase I and II trials), but it remains to be seen if this is
sustained.

The number of publications tagged randomised controlled trial in Medline has
increased by an average of 8% per annum for 1998–2003, but information on trends
regarding trials in different countries is very sparse. Despite extensive searching and
contact with international experts, we have not been able to obtain any information on
overall levels of or trends in clinical trial activity in countries such as Australia,
Britain, Canada, or the United States. The only published information is from Hong
Kong where the number of clinical trials certificates issued per annum has doubled for
the period 1998–2002.12 Pacific Rim nations such as Hong Kong, China, Taiwan, and
Singapore are working to make themselves more attractive to the clinical trials
industry, as they recognise the scientific, economic, and health benefits of such
activity.13 These nations regard Australia and New Zealand as competitors for trials.

Third, we have shown that reliance on regulatory agencies as a source of information
for a trials register would miss at least one in five clinical trials in New Zealand.
Agencies, such as MedSafe or the Therapeutic Goods Administration, are only
responsible for trials involving medicines, and more than 20% of the ethics
applications were for trials involving non-pharmacological interventions such as
devices, supplements, or health services research.

Trial registration is becoming accepted as good research practice. A broad alliance of
agencies are pursuing the goal of ensuring information from trials is in the public
domain: the World Health Organisation14 and the European Union require registration
of industry sponsored trials;5 the US requires registration of drug trials for life-
threatening or serious clinical conditions;15 and funders in the United Kingdom and
Canada require trials to be registered before grants can be uplifted.16,17

In addition, the International Committee of Medical Journal Editors now require the
registration of trials as a precondition of consideration for publication.7,18 Although
previously less receptive to the notion of trial registration, public disclosure of
adverse events, like those associated with selective serotonin reuptake inhibitors in
childhood depression,2 have wrought some changes in the pharmaceutical industry.
For instance, GlaxoSmithKline is now placing results of its trials in the public domain
and others seem likely to follow. These forces should make explicit which trials are
completed, encourage publication of completed trials and increase the chances that
decisions are based on all evidence. However, simply establishing trials registers will
not increase publication rates.
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We have proposed elsewhere that ethics committees are an ideal source of
information for trials registration.19 No investigation proceeds to study start-up
without ethical approval. It would be a relatively simple matter for New Zealand
ethics committees to require evidence of trial registration prior to releasing ethics
approval. Alternatively, the ethics committees could submit the information
themselves to trials registers.

There is an increasing community that believe ethics committees have a role in
ensuring the dissemination of the results of research they approve.20,21 Failing to
publish trials or delayed publication is relatively common,4,22,23 with a lack of time a
commonly cited reason.22 The primary intention of efforts to ensure all trials are
registered is to guarantee that information about trials having been conducted is in the
public domain. Triallists could then be contacted to contribute their data to meta-
analyses. Thus, prospective mandatory registration of randomised controlled trials has
been proposed as a means of preventing erroneous or harmful conclusions being made
on the effect of treatments.15,24,25

A New Zealand public record that contributed to meta-registers such as mRCT at
www.controlled-trials.com should ensure that the results played a part in future
syntheses of evidence, even if the trial had not been not published.

Conclusions
The number of applications to conduct RCTs in New Zealand has changed little in the
last 6 years, and there are marked gaps in areas of public health importance.
Information placed in the public domain by ethics committees would support a
register of trials, and such committees are the optimum source of such information,
since other sources could only capture a limited subset of trials. By making trials
registration mandatory, and creating a national clinical trials register or contributing to
an international register, New Zealand would continue to make significant
contributions to effectiveness in healthcare.
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Local recurrence in patients with synchronous or
metachronous colorectal liver metastases—is there a
difference?
Majeed Alwan, Richard Stubbs

Abstract
Aim To determine whether the seemingly high rate of local recurrence after colorectal
cancer surgery in the presence of liver metastases results from factors related to the
surgical excision of the primary tumour or greater biological aggressiveness of the
tumour.

Methods A retrospective study comparing local recurrence rates and surgical and
pathological variables noted in operation and pathology reports was undertaken in 65
patients being treated for synchronous liver metastases (Group 1), and 42 patients
being treated for metachronous liver metastases (Group 2).

Results Local recurrence occurred in 15.4% of those from Group 1 and 9.5% of those
from Group 2 (p=0.38). The local recurrence after rectal cancer excision in the two
groups was 27.3% and 12.5% respectively (p=0.28). Although not significantly
different, the rates in Group 1 (in particular) seem undesirably high. There was no
significant difference in resected specimens between the groups in respect of length of
bowel removed, numbers of lymph nodes removed, or involved surgical margins.
Neither was there any significant difference between the tumour grade, stage, or
venous invasion. Considerable variation was noted between pathology reports in
respect of 13 variables thought to be important in such reports. Under-reporting was
especially evident in respect of numbers of lymph nodes, venous invasion, and the
measurement of the radial resection margin of rectal tumours.

Conclusions Although a high local recurrence rate was found in Group 1 in
particular, there is no evidence that this relates to the extent of resection at the time of
primary tumour removal. Neither is there clear evidence for greater biological
aggressiveness based on light microscopy features. Deficiencies in, and considerable
variation in the quality of, pathological reporting was noted, thus diminished the
ability of the study to deliver firm conclusions.

Colorectal cancer (CRC) is a very common problem in New Zealand with
approximately 2500 new cases being diagnosed annually. Death usually results from
liver metastases which are found at diagnosis in some 25% of patients,1 and will
eventually develop in another 25%–40% of patients.2 Local recurrence, particularly
after rectal cancer excision, remains a major source of morbidity in those in whom it
occurs.

Since the early 1990s, we have been active in investigating the use of a number of
regional therapies for CRC liver metastases—including surgical resection, hepatic
cryotherapy, selective internal radiation therapy, and hepatic artery chemotherapy.3–5

While in our experience these modalities have been effective in achieving control of
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the liver metastases, for some time we have observed a disappointingly high rate of
local recurrence in these patients, which has been a major source of morbidity prior to
death. We wondered if this might be explained by surgeons performing less
aggressive surgery for the primary cancer, when this was being carried out in those
with known metastases, or whether this was related to a more aggressive biological
behaviour of the primary tumour in those who have or develop metastases.

With this in mind, we have studied two groups of patients presenting for treatment of
colorectal liver metastases. The first presented for treatment of liver metastases noted
at the time of bowel resection (synchronous liver tumours) and the second presented
for treatment of liver metastases diagnosed some time after resection of the primary
tumour (metachronous liver tumours).

We were interested in looking for differences in:

• The extent of the primary bowel resection, and

• Tumour characteristics indicative of biological aggressiveness.

Methods
This is a retrospective study of 128 consecutive patients who received treatment for
colorectal hepatic metastases in a single unit between April 1990 and August 1997.
The initial bowel surgery had been performed in 20 different centres throughout
New Zealand by 77 surgeons. None of these patients received preoperative
radiotherapy or chemotherapy. The pathology reports had similarly been issued by 69
pathologists from laboratories throughout the country.

An opportunity was thereby provided for an examination of the surgical approach
taken by many different New Zealand surgeons and the content of pathology reports
issued by many different New Zealand pathologists. Management of the liver
metastases was carried out under the direction of one of the authors (RSS) at
Wakefield Hospital and included liver resection, hepatic cryotherapy, selective
internal radiation therapy (SIRT), and regional hepatic artery chemotherapy (HAC).

Operation notes and pathology reports related to the initial bowel surgery were
obtained from the centre of patient origin (i.e where the patient first attended
hospital), and all information was entered on a computerised database. Information
regarding the extent of the primary bowel resection was deduced from details
extracted from operation notes, pathology reports, and subsequent clinical data. Such
information included, the length of the resected bowel, resection margins including
radial margins (for rectal tumours), resection of the mesocolon/mesorectum, number
of lymph nodes in the resected specimen, and subsequent documented local
recurrence. Factors indicative of biological aggressiveness included primary tumour
stage, grade, venous invasion, and lymphocytic infiltration.

Twenty patients were excluded from the study because pathology reports could not be
traced, and another patient (in whom the primary rectal cancer had only been locally
excised) was also excluded. Therefore, a total of 107 patients were studied. This
number includes 65 patients who presented with synchronous liver metastases (Group
1) and 42 patients who presented with metachronous liver metastases (Group 2) at a
median of 19.3 months (range 2.9-62.5 months) following surgery for the primary
bowel cancer.
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The presence (or absence) of comment concerning 13 parameters (listed in Table 1) in
the pathology reports was recorded. All patients had regular follow-up with clinical
observations, laboratory investigations including CEA, and 3-monthly CT scans of the
abdomen with or without the pelvis. The chest was imaged at 3-monthly intervals by
chest X-ray, prior to 1997 and by CT scan after that date. Occurrence and timing of
local recurrence was available from our database based on clinical and radiological
follow-up. Statistical analysis was performed with unpaired t test and Fisher’s exact
test. A p value of less than 0.05 was taken to indicate statistical significance.

Results
Group 1 included 38 males and 27 females. Group 2 included 25 males and 17
females. Ages ranged from 25–77 yrs (median 59) for Group 1, and 28–75 yrs
(median 56) for Group 2; 18.5% from Group 1 and 16.7% from Group 2 had
comorbid conditions prior to surgery. None of these differences were statistically
significant. (Where comparisons between the two groups are being made in the text,
Group 1 is followed Group 2 unless otherwise specified.)

Site of bowel tumour

The most common primary sites were the rectum in 22/65 (33.85%) and 24/42
(57.1%) patients, and the sigmoid colon in 23/65 (35.4%) and 10/42 (23.9%) patients.
The right colon was involved in 10 (15.4%) and 3 (7.1%) patients, the left colon in 9
(13.85%) and 3 (7.1%) patients, and the transverse colon in 1 (1.5%) and 2 (4.8%)
patients. There was no significant difference between these proportions between the
two patient groups.

Pathology reports

The frequency with which individual parameters were mentioned in the pathology
reports is shown in Table 1.

Table 1. Inclusion of specific parameters in the pathology reports according to
metastatic disease status

Parameter Synchronous (65) Metachronous (42)
Length of specimen
Fresh/fixed
Tumour description
Mesocolon/Mesorectum
Resection margins
- Circumferential radial margin (rectum)
- Circumferential radial margin in mm
Total no. of lymph nodes
Location of lymph nodes
Tumour stage
Tumour grade
Vascular(venous) invasion
Lymphatic invasion
Jass classification

65
60
60
12
61

21/22
2/22
46
11
47
63
23
25
6

41
39
40
9

38
22/24
0/24
32
6

35
42
23
18
4
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Length of resected bowel—This varied for the same type of operation in both
groups. Table 2 shows the details of the length of resected bowel for the different
operations in Groups 1 and 2. There was no significant difference between the groups
for each operation category.

Table 2. Length of resected bowel in cm, with the median shown in parenthesis

Operation Synchronous Metachronous
Right hemicolectomy
Transverse colectomy
Left hemicolectomy
Sigmoid colectomy
Anterior resection
Low anterior resection
Abdominoperineal resection

21.5–41 (27)
16

10–38 (20)
6–35 (15.5)

11–30.5 (19.5)
15–30 (22)
27–31 (30)

14–19 (16.5)
25 and 85
22–40 (24)

12.5–20 (16.5)
14–35 (17)
15–33 (24)
28–34 (31)

Tumour description—The presence or absence of tumour perforation and size of the
tumour were two factors among others described. Two colon tumours and one rectal
tumour of Group 1 were perforated at time of surgery. No difference in the size of the
colon or rectal tumours in the two groups was found. Size was mentioned in 38/43
(range 1.8–10 cm, median 4.0 cm) and 16/18 (range 2.5–8.5 cm, median 4.5 cm) of
the colon tumours in Group 1 and 2 respectively. In addition, it was mentioned in
21/22 (range 2.5–7.5 cm, median 4.0 cm) and 22/24 (range 2–6.5 cm, median 4.0 cm)
of the rectal tumours in Groups 1 and 2 respectively.

Resection margins—Resection margins of both ends of the bowel were mentioned in
61/65 and 38/42 of the two groups. In two colon specimens (i.e. not sigmoid or
rectum), the distal resection margin was not mentioned. The resection margin in all
other colon specimens was free with more than 2.0 cm. Sigmoid colon and rectal
tumours comprised 45/65 of Group 1, and 34/42 of Group 2. The distal resection
margin received no mention in three reports in each group, five in sigmoid tumours
(three and two), and one in rectum tumour. In two resected specimens (one in each
group), no free margin was obtained. Both specimens were examined in the fresh
state. Another eight specimens were resected with less than 1.0 cm distal margin (four
Group 1, four Group 2), 10 with less than 2.0 cm (four Group 1, six Group 2), and 11
with 2.0 cm margin (four Group 1, seven Group 2). Thus there were 20/79 (25.3%)
sigmoid colon and rectal specimens with distal margin of less than 2.0 cm.

The radial margin—Mention of the status of the radial margin in the 46 rectal
tumours was made in all but 1/22 of Group 1 and 2/24 in Group 2. The
circumferential radial margin was involved in five and two of Groups 1 and 2
respectively. The clearance margin was measured (in millimetres) in only two of
Group 1 and in none of Group 2 specimens.

Stage of bowel tumour—As a consequence of the inconsistent use of one staging
system in the pathology reports and the paucity of information given in many, the
staging system adopted for reporting in this study is the Dukes’ system.6 We
concentrated on the stage of the primary tumour in Group 1 patients to compare it
with the stage of primary tumour in Group 2 patients.
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Although we were able to deduce the tumour stage in all patients from the text of the
pathology reports, a statement about the Dukes’ stage was made in only 82 patients
overall (76.6%). Dukes’ C stage was the most common in both groups, being the case
in 48 (73.9%) and 25 (59.5%) patients respectively (p=0.12). Dukes’ B stage was
noted in 16 (24.6%) and 17 (40.5%) patients (p=0.08), and Dukes’ A stage in 1
(1.5%) and zero (0%) patients.

Number of lymph nodes reported in the specimen—Table 3 shows the number of
lymph nodes, which were reported from resected specimens for the different
operations of Groups 1 and 2. The total number of lymph nodes was very variable for
the same operation, and was mentioned in 46/65 and 32/42 for Groups 1 and 2
respectively (Table 1). Detail of the location of lymph nodes was poorly reported and
the status of the apical node was reported in only 11/65 (16.9%) and 6/42 (14.3%) of
the 2 groups respectively.

Table 3. Number of lymph nodes reported for different types of operations
according to metastatic disease status (numbers in parenthesis are median
values)

Operation Synchronous Metachronous All cases
Right hemicolectomy
Transverse colectomy
Left hemicolectomy
Sigmoid colectomy
Anterior resection
Low anterior resection
Abdominoperineal resection

6–10 (9)
Unknown
1–23 (7)
1–25 (7)
1–20 (9)
8–27 (13)

8

5–33 (7)
10

4–13 (9)
2–15 (8)
0–33 (8)
2–10 (5)
0–5 (2)

5–33 (9)
10

1–23 (8)
1–25 (8)
1–33 (8)
2–27 (8)
0–8 (5)

Tumour differentiation—This was recorded in all but two patients. Tumours with
moderate differentiation were the most common with 53 (81.5%) and 32 (76.2%) in
Groups 1 and 2 respectively. Poorly differentiated tumours were reported in eight
(12.3%) and eight (19.0%) cases, and well-differentiated tumours in two (3.1%) and
two (4.8%) patients. These differences were not statistically significant.

Other features—Vascular invasion was the term frequently used to refer to venous
invasion. It was inconsistently reported with mention in 23/65 (35.4%) and 23/42
(54.8%) of the 2 groups respectively. Very few reports (six and four) commented on
peritumoural lymphocytic infiltration.

Local recurrence

Ten Group 1 patients (15.4%) developed recurrence at a median time of 10.2 months
(range 3–31 months) following the primary bowel operation, compared to 4 (9.5%)
Group 2 patients who developed recurrence at a median time of 16.1 months (range
13.5–30 months) following the primary bowel operation. The difference between the
rates of local recurrence in the two groups was not statistically significant (p=0.38),
neither was the time taken to develop local recurrence in the groups.

One patient from Group 1 with Dukes’ A stage developed local recurrence and
another nine from Group 1 and four from Group 2 with Dukes’ C stage developed
local recurrence. Six of 22 rectal cancer patients from Group 1 (27.3%) developed
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local recurrence compared to 3 of 24 (12.5%) rectal cancer patients from Group 2
(p=0.28). Two of six rectal cancer patients of Group 1 with local recurrence had a
distal resection margin less than 2.0 cm (0.8 cm and 1.3 cm). Two of six rectal cancer
patients from Group 1 and one of three patients from Group 2 with local recurrence
had positive circumferential radial margin.

Discussion

In recent years, much comment in the surgical literature concerns surgical technique
and the need to minimise local recurrence after excision of rectal cancer.7 Local
recurrence is a potent source of pain and morbidity in terminal patients with bowel
cancer which can be difficult to control.

The last 10–15 years has seen the development of considerable interest in treating
metastatic CRC either with local approaches to the liver such as hepatic resection,
hepatic cryotherapy, radiofrequency ablation, selective internal radiation therapy, and
regional hepatic artery chemotherapy3–5 or with systemic chemotherapy with the
newer and more effective drugs that have become available. As a result, life
expectancy of those with metastatic CRC has improved making it the more important
that surgical excision of primary CRC (even in the presence of metastases) is carried
out as carefully and thoroughly as possible.

As one of the groups in New Zealand with an interest in treating liver metastases, we
have been disappointed to find a relatively high rate of symptomatic local recurrence
in our patients some time prior to death. We wondered whether this was a function of
less thorough ‘palliative’ resection of the primary bowel cancer when this was being
undertaken in the presence of metastatic disease, or whether this was simply a
function of greater biological aggressiveness in the tumours of those who develop
metastatic disease.

An exploration of this question seemed possible by comparing the adequacy or
completeness of the primary resection in those undergoing treatment for
synchronously diagnosed liver metastases with those undergoing treatment for
subsequently diagnosed (metachronous) liver metastases. Although not totally robust,
the only method of achieving this in a retrospective manner was by review of
operation notes and pathology reports, paying attention to factors that are thought to
be important in surgical technique, or that may give an indication of biological
aggressiveness.

The discovery (in the course of this study) that the quality of pathology reporting was
so variable and even inadequate (in many instances) does unfortunately diminish the
strength of the conclusions that can be reached. Nevertheless, some initial and
tentative conclusions can be drawn.

The finding of ‘no significant difference in the local recurrence rate between the two
groups of patients’ suggests the quality and completeness of the surgery undertaken
for removal of the primary tumour was not affected by knowledge of existing
metastases; this is as it should be. That conclusion is supported by the absence of
significant differences between the two groups in relation to length of bowel resected,
resection margins, and numbers of lymph nodes removed. However, due to the small
sample size, the possibility of type II error should also be considered. Nevertheless, it
should be noted that (although not statistically significant) the local recurrence rate in
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those with synchronous liver metastases was rather greater than for those with
metachronous liver metastases (15.4% vs 9.5%). Furthermore, after excision of rectal
cancer, those with synchronous tumours had a local recurrence rate of 27.3% which is
undesirably high and more than double that of those with metachronous tumours
(12.5%).

There would seem to be considerable room for improvement. Indeed, to minimise the
subsequent pain and morbidity associated with local recurrence, it is necessary for
surgeons doing CRC surgery to be as thorough as possible with the primary tumour
clearance, even in the presence of metastases.

Interestingly lymph nodes were positive in 73.9% of those with synchronous liver
metastases and only 59.5% of those with metachronous liver metastases suggesting
more aggressive disease in the former group. Differences between the groups in
tumour differentiation were not so evident (81.5% vs 76.2% moderately well
differentiated), and (if anything) rather more of those with metachronous liver
tumours had venous invasion in the primary tumour (35.4% vs 54.8%). However, the
very low reporting rate of this feature especially for Group 1 diminishes the
robustness of this latter observation.

Based on this information and the conclusion that the adequacy of the surgery was
probably similar in both groups, we are left thinking that the high rate of local
recurrence in those with synchronous liver metastases (27.3%) is probably primarily a
function of more aggressive biological behaviour in the tumours of these patients.
Confirmation of this hypothesis would certainly require more complete data collection
relating to venous invasion and lymphocytic infiltration than was achieved in our
patients. Furthermore, an assessment of biological aggressiveness of tumours might
benefit from inclusion of a range of molecular markers in addition to noting the
distinctions made possible by standard light microscopy.

Inadequate description of findings in many reports, and disparities between pathology
reports emanating from different pathologists and laboratories in New Zealand, are
important side issues highlighted by this study—as has also recently been reported
and commented on in this Journal by Keating et al.8

We looked in all reports for a comment on each of 13 variables (Table 1) based on
guidelines of standards for pathology reporting of resected large bowel carcinomas.9–

11 Indeed, there are several pathology parameters regarded as ‘major’ and which some
would say constitute the ‘minimum criteria for an adequate report.’12–15 For colon
carcinomas, these parameters include histological type and grade of the tumour,
extent of tumour invasion into and beyond the bowel wall, involvement of the
resection margin ends by tumour, and the number of involved regional lymph nodes.
For rectal carcinomas, the status of the radial or lateral margin is also important.

As indicated in Table 1, we found significant under-reporting of many relevant
parameters including some of these ‘major’ parameters, a finding which has also been
made by others.14–16

Given the reliance being placed on histological reporting by oncologists in their
decision-making concerning adjuvant or further therapy, as well as the importance of
the contained information for the reporting and comparison of outcomes, there is
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some imperative to improve upon and standardise the quality of reporting as urged by
Keating et al.8

Most approaches to the staging of CRC in common use today, are derivatives of the
system advocated by Dukes in 1932.6 This system is based on only two variables—the
depth of invasion into or through the wall of the bowel and the spread of tumour to
regional lymph nodes. Unfortunately, the simplicity of this staging system diminishes
its power as a prognosticator for an individual patient. Many other pathological
features including tumour grade and venous invasion have been shown to influence
patient survival.17,18 In addition, Jass et al19 have highlighted the importance of
peritumoural lymphocytic infiltration and tumour growth pattern as additional
prognosticators.

Inclusion of these features in reporting systems allows for enhanced prediction of
survival. The initial TNM staging system was a modification of Dukes classification
(because TNM stages I, II, and III correlate with Dukes stage A, B, and C
respectively). However as refinements have been added, this system has undergone
numerous modifications leading to the most recent 6th edition.12 The recent
modifications of the staging system have been made in recognition that prognosis
varies both with and between stage II and stage III colon and rectal cancer.20

In our study, the total number of lymph nodes was not mentioned in 29.2% and 23.8%
of the two groups respectively. Furthermore, the location of the lymph nodes (and
particularly the status of the apical lymph node) was mentioned in only 16.9% and
14.3% respectively. As shown in Table 3, the number of lymph nodes reported was
very variable in the same type of operation and might be due to surgical technique or
due to the thoroughness in pathological examination, or both.

Many reports described either few (1 to 4) or no lymph nodes, and the highest median
number of lymph nodes ranged between 2 to 9, except in the low anterior resection of
the synchronous group which was 13. Prandi et al 21 reviewed data from 3,648
patients from a large-scale adjuvant trial in Italy to determine if the extent of
lymphadenectomy might influence staging. In those identified as Stage II (lymph
node-negative), the patients with fewer than 7 nodes in the specimen were at
significantly greater risk for tumour recurrence and death from cancer than the
patients with greater numbers of lymph nodes (8 to 12), thus suggesting that
inadequate lymphadenectomy may lead to under-staging of patients. Furthermore,
many other reports have been published similarly pointing to the importance of
adequate lymphadenectomy and pathological examination of the specimen for
accurate staging.16,22,23

In our study, venous invasion was mentioned in only 35.4% and 54.8% in the two
groups respectively. Venous invasion has been reported24,25 to have an adverse effect
on the prognosis of patients with colorectal carcinoma and several authors have
recommended considering venous invasion as an indication for adjuvant systemic
treatment.24,25 There is good reason to include an assessment of venous invasion in all
resected specimens.

Recognition of the importance of margin involvement on local recurrence and
survival in rectal cancer26,27 has led to a recommendation for the routine assessment
and measurement of the radial margin in rectal cancer patients—so called ‘surgical
clearance’ around the tumour.16,26,27 In our study, although the status of radial margin
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in rectal cancer was generally reported following rectal cancer excision, a
measurement (in mm) was seldom reported. The resection margin at the ends of the
bowel has generally also been considered to be important.

Interestingly, only 2 of 20 patients in our study with rectal or sigmoid cancer and a
distal resection margin of less than 2.0 cm developed local recurrence (i.e. not
different from those with a greater margin). Similarly, 3 of 7 patients with rectal
cancer (and a positive circumferential radial margin) developed recurrence. In this
connection, a recent large review of CRC resections between 1971 and 2001 from
Concord Hospital in Sydney, Australia reported that while 5.9% of patients had a
positive resection margin, this did not necessarily herald local recurrence and poor
survival.28 However, they did find those who had high-grade tumours or apical node
involvement plus a positive margin fared significantly worse.

Other factors like preoperative staging and preoperative chemo/radiotherapy, as well
as surgical specialisation and adopting standard surgical techniques were noted to
make a difference in the incidence of local recurrence.28

Summary

We have noted and drawn attention to a rather high rate of local recurrence after
resection of primary CRC in those with synchronous liver metastases. While we
wonder if this may in part be accounted for by diminished surgical effort in this group
of patients, we have found no evidence for this based on examination of operation and
pathology reports. Neither have we identified clear indications of greater biological
aggressiveness of such tumours based on examination of factors evident by routine
light microscopy. We did, however, identify considerable variation in the
thoroughness of pathology reporting within New Zealand and would urge that this be
addressed. The limitations imposed by this variation diminished our ability to draw
firm conclusions regarding the cause of the high rate of local recurrence.
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Prospects for cancer control: colorectal cancer
Brian Cox, Mary Sneyd

Abstract
Aims The study assessed the contribution to the control of colorectal cancer
achievable from primary prevention, screening, early diagnosis, and treatment in New
Zealand.

Methods Available estimates of the attributable risk or protection offered by
significantly increasing consumption of fruit and vegetables were used to predict the
number of cases of (and deaths from) colorectal cancer prevented if these activities
were effective in 1999. The potential effect of screening was also estimated from
published results. Estimates of the potential effect of improvements in early diagnosis
and treatment available from cancer-control plans of other countries were used to
estimate the likely impact of such improvements in New Zealand.

Results Primary prevention could potentially prevent 81 deaths in men and 77 deaths
in women from colorectal cancer each year. The potential impact of screening
differed between screening methods, with the prevention of 44 deaths in men and 35
deaths in women from colorectal cancer by screening using faecal occult blood testing
or 73 deaths in men and 53 deaths in women annually from colorectal cancer by
screening using flexible sigmoidoscopy. Improvements in surgical practice and
reorganisation of surgical services together with improved use of radiotherapy and
chemotherapy could prevent about 82 deaths in men and 78 deaths in women from
colorectal cancer each year.

Conclusions The most immediate control of colorectal cancer appeared to be
achievable by improvements in surgical services and the introduction of screening
while increased consumption of fruit and vegetables provided potential longer-term
reductions in colorectal cancer incidence and mortality.

Cancer control requires a systematic and coordinated approach to reduce the burden
of cancer, improve the quality of care, and improve the quality of life for patients and
their families. The six components by which this may be achieved are, prevention,
screening, early diagnosis, treatment, rehabilitation, and palliative care.1 The control
of any particular cancer involves an evidence-based assessment of the activities
making up each component and monitoring of their outcomes.

Over several decades, the improved application of new knowledge has reduced
incidence and mortality, and improved survival of some cancers. Moreover, many
countries have identified ways to further reduce the burden of cancer in their
communities through the development and implementation of specific cancer-control
programmes appropriate to the organisation of their health services, and their
sociodemographic and cultural characteristics.1 New Zealand has followed this
worldwide initiative and has developed the New Zealand Cancer Control Strategy.2 Its
implementation is being overseen by an independent Cancer Control Council. This is
an important response to the rising incidence of cancer from an ageing population
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and, for many types of cancer, a real increase in the risk of the disease in New
Zealand.3

Methods
The effectiveness of different activities in reducing incidence and mortality for the control of breast,
colorectal, lung, and prostate cancer; and melanoma, non-Hodgkin's lymphoma, and leukaemia; was
reviewed for each component of cancer control.4 This paper presents the results for colorectal cancer
and an identical approach was used for the other cancers.
Activities offering a potential improvement in colorectal cancer control were identified from published
international cancer control plans.5–9 An estimate was made of the reduction in the absolute numbers of
cases of (and deaths from) colorectal cancer in New Zealand for the 1999 calendar year (had that
activity already been undertaken). This, in effect, standardised the impact of each activity to the 1999
calendar year.
Numbers of cases of (and deaths from) cancer, rather than incidence and mortality rates, have been
presented, as these data are more pertinent for service planning. Also, where available, previously
published estimates of the impact of interventions were used. As the effects of screening were specific
to certain age groups, the numbers of deaths or cases prevented were divided by the total numbers of
deaths or cases in 1999 to estimate the overall percentage reduction in the burden of colorectal cancer
expected from these activities.
Projections of the incidence of (and mortality from) cancer have been made by the Ministry of Health
by combining results from several different statistical projection models.3 These projected estimates of
the incidence and mortality of colorectal cancer have been used to indicate the likely increase in the
burden of colorectal cancer without implementation of the proposed cancer control activities. For men
and women separately, the age distributions of deaths from cancer were combined with their age-
specific life expectancies to estimate the person-years of life lost from colorectal cancer.10

To estimate the effects of primary prevention, published estimates of the population attributable risk
percent were used.11 It has been estimated that the current consumption of fruits and vegetables
prevents about 9% and 14%, respectively, of colorectal cancer in New Zealand and that an increased
intake of fruit and vegetables by everyone to 350 g/day would eventually reduce the incidence of
colorectal cancer by a further 11% and 12%, respectively.11 However, this intervention would need to
be implemented over several decades before an impact on colorectal cancer incidence and mortality
was seen. Therefore, a 12% reduction in colorectal cancer incidence and mortality was used to assess
the maximum possible impact of dietary change.
It has been estimated that average body mass index (BMI) will increase by 1.3 kg/m2 over the next
decade and that a 2% reduction in death from colorectal cancer is possible by restricting this projected
increase in average BMI to 1 kg/m2. This was used to estimate the effect of primary prevention
programmes to reduce obesity.12

Similar to published estimates,13 for those screened aged 50–74 years using faecal occult blood tests
(FOBT) and with 60% participation, we have assumed a 15% reduction in colorectal cancer mortality.
Furthermore, we have assumed that 10% of those screened each year will have false-positive results
and about 1 in 10,000 with false-positive results may die from the complications of further
investigations.13,14

Participation of 60% for one-off screening using flexible sigmoidoscopy between age 55 and 59 years
was used to assess the impact of this screening method. A reduction of 60% in the incidence of sigmoid
colon and rectal cancer after 5 years, and a 60% reduction in mortality after 10 years in those
participating,15 was used to estimate the possible effect of screening using flexible sigmoidoscopy.
Preoperative radiotherapy for a subset of rectal cancers is expected to lead to a 2% reduction in
colorectal cancer mortality.5 Improved surgical training and reconfiguring colorectal surgical services
leading to a reduction in mortality of 10% for patients with colorectal cancer was assumed.5

Chemotherapy offers about a 7% improvement in survival for stage II and III colon cancer.16 Some of
this improved survival is probably already being obtained by the appropriate use of chemotherapy in
New Zealand but we have assumed further improvement may be possible by better targeting its use. A
2% reduction from improved drugs and better targeting of chemotherapy for colon cancer was
assumed,5,16 resulting in a total 14% reduction in colorectal cancer mortality from improvements in
treatment.
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Results
About 1,300 men and 1,250 women develop colorectal cancer each year making it the
second most common cancer in men and women in New Zealand (Figure 1). There
was a 20% increase in registrations of colorectal cancer due to the introduction of
statutory reporting of new diagnoses of cancer from 1994 onwards, but otherwise
little change in the numbers of registrations or deaths from colorectal cancer was seen
in the 12 years studied.

Figure 1. Numbers of colorectal cancer registrations and deaths by year
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There were 580 male and 557 female colorectal cancer deaths in 1999. Colorectal
cancer was the second commonest cause of cancer death in men and the third
commonest in women and resulted in 7,075 person-years of life lost for men, and
7,528 person-years of life lost for women.17 This was 3.4% and 4%, respectively, of
the total person-years of life lost for men and women from all causes of death.

In the same time period, an increase in registrations of colorectal cancer of 11% for
women and 21% for men has been predicted.3 Between 1999 and 2012, an increase of
16% in deaths from colorectal cancer for men and a decrease of 3% for women have
been also predicted.

The most common age at diagnosis of colorectal cancer for men was slightly younger
than for women (Figure 2). Between the age of 50 to 75 years, the number of male
registrations exceeded female registrations. A similar pattern was found for mortality.
Overall, the ratio of the number of deaths to the number of registrations of colorectal
cancer was 0.43 for males and 0.45 for females.
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Figure 2. Numbers of colorectal cancer registrations and deaths by age in 1999
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Predictions of the impact of dietary change, indicate that a maximum of about 70
deaths in men and 67 deaths in women; as well as a maximum of about 157 cases in
men and 150 cases in women; may have been prevented in 1999 if everyone
consumed 350 g/day of fruit and vegetables. Furthermore, restricting the expected
increase in BMI to 1 kg/m2 could prevent 11 male and 10 female deaths per year.12

The population of New Zealand in 1999 aged 50–74 years was 395,230 men and
406,650 women.17 With 60% participation in screening for colorectal cancer, 237,138
men and 243,990 women would have been screened. Colorectal cancer screening of
the population aged 50–74 using FOBT could result in about 44 male and 35 female
deaths from colorectal cancer prevented per year after 10 years, and up to 5 people
may die each year from investigation after false-positive results. This represents a 6%
reduction in colorectal cancer mortality for all ages for both sexes combined from
screening using FOBT.

The sigmoid colon is the site of 40% of all cancers of the colon in men and 30% of all
cancers of the colon in women.17 Screening using one-off sigmoidoscopy at age 55
was estimated to prevent about 73 male deaths and 53 female deaths per year after 10
years. About 145 male cases and 87 female cases of cancer of the sigmoid colon and
rectum may also be prevented per year after 5 years. This represents a 9% reduction in
both colorectal cancer incidence and mortality for all ages for both sexes combined.
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Figure 3. Estimate of the potential for changes in colorectal cancer incidence and mortality

Component of
cancer control

Intervention Change in incidence
rate

Change in numbers of
registrations

Change in mortality rate Change in numbers of deaths

Primary
prevention

Increase vegetable and fruit
consumption to 350 g/day

Elapse of several
decades for effect

Maximum decrease of 157
in men and 150 in women
per year

12% maximum decrease after
many years

Maximum decrease of 70 deaths in
men and 67 deaths in women per
year

 Restriction of the increase in
BMI to 1 kg/m2

Elapse of several
decades for effect

Decrease of 11 deaths in men and
10 deaths in women per year

Screening Faecal occult blood tests Increase Increase due to increased
detection

15% reduction at 10 years for
those aged 50–74 at screening

Deaths of 44 men and 35 women
prevented per year

 Sigmoidoscopy Decrease Decrease of 145 in men
and 87 in women per year

60% reduction in cancers of
the sigmoid colon and rectum
after 5 years for those aged
55–59 at screening

Deaths of 73 men and 53 women
prevented per year

 High-risk groups Small increase Small increase due to
increased detection

Possible small decrease Not estimated

Early diagnosis None None Unclear Not estimated
Treatment Changed surgical practice

and re-configuring services
None None 5% reduction Deaths for 58 men and 56 women

prevented per year
 Improved use of

radiotherapy
None None 2% reduction Deaths for 12 men and 11 women

prevented per year
Improved use of
chemotherapy

None None 2% reduction Deaths for 12 men and 11 women
prevented per year

BMI=body mass index.
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The effect on overall colorectal cancer mortality by screening individuals at high-risk
of the disease is very small, but can be of value for the individuals affected. Early
diagnosis is probably important in reducing mortality from colorectal cancer but we
were unable to quantify its effect.

Adjuvant radiotherapy for an appropriate subset of patients with rectal cancer could
prevent 12 males and 11 female deaths from colorectal cancer. Improved surgical
training was estimated to prevent about 58 male deaths and 56 female deaths per year
(within 5 years), and a further 12 male and 11 female deaths possibly prevented from
more targeted use of chemotherapy. A summary of the effect of these colorectal
cancer control activities is shown in Figure 3.

Discussion
Several possible improvements in cancer-control services that could reduce both
colorectal cancer incidence and mortality in New Zealand were identified, and their
effects were estimated. The effects were estimated independently so they are not
additive: a reduction in incidence from one initiative would reduce the absolute
reduction in colorectal cancer mortality from another activity. However, with greater
resources and improved coordination of cancer-control activities, some reduction in
the burden on society from colorectal cancer appears feasible.

The major reduction in the risk of colorectal cancer that has occurred in New Zealand
among those born since about 1943 will continue to reduce the burden of colorectal
cancer occurring in these generations as they age compared to earlier generations.
This reduction in incidence will be greater among females than among males.18 These
trends will continue to influence the future burden of disease but will not have a major
impact until about 20 years from now.

Frequently studied risk factors for colorectal cancer in adulthood include many
aspects of diet and numerous cancer prevention campaigns focussing on dietary
choices have been undertaken. However, the evidence of an association with diet is
not conclusive. For example, a combined analysis of five major cohort studies of
vegetarians and non-vegetarians found no reduction in mortality from colorectal
cancer among vegetarians, despite them showing a significant reduction in mortality
from ischaemic heart disease.19

Cohort studies with long periods of follow-up have generally failed to find a reduced
risk of colorectal cancer in people with higher intakes of fruit and vegetables.20

Furthermore, there continues to be concern about the accuracy of the methods that
have been used to assess associations of some aspects of diet and disease in
epidemiological studies.21–23

Several dietary intervention trials managed to achieve change in smoking and diet
sufficient to reduce cardiovascular disease incidence and mortality.24–26 Dietary
change sufficient to reduce serum cholesterol by up to 22% has been achieved in
some intervention trials, but this mainly entailed reducing fat consumption or
substituting polyunsaturated fat for saturated fat, and did not explicitly involve
increasing consumption of fruit and vegetables.27

Most of the interventions have varied from ‘provision of dietary advice’ to ‘meetings
several times a year with a nutritionist’.27 Three of these trials have reported the
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incidence of colorectal cancer in the intervention and control groups, and overall no
reduction in colorectal cancer incidence was observed.28

Increasing fruit and vegetable consumption by everyone in New Zealand to 350 g/day
has been estimated from the results of observational studies to produce a further 12%
and 11% reduction, respectively, in colorectal cancer incidence.11 However, a
combined intake of 700 g/day of fruit and vegetables is a considerable amount, and it
is unlikely the two effects are additive. Furthermore, the practicality of achieving such
a major dietary change is doubtful, and compliance is unlikely to be uniform within
the population. Therefore, a 12% reduction in colorectal cancer incidence and
mortality from this intervention was used as a maximum estimate of effect in our
analysis.

Work conducted by the University of Auckland has estimated that an 80 g per day
increase in fruit and vegetable consumption would produce only a 0.8% reduction in
colorectal cancer mortality.12 Increased consumption of fruit and vegetables has not
been shown to reduce the occurrence of colorectal adenomas in patients who have had
polypectomy.29 In our analysis, increasing fruit and vegetable consumption, along
with screening using flexible sigmoidoscopy, had the greatest potential impact on
colorectal cancer incidence and mortality. However, randomised trial evidence of the
effectiveness of these interventions is not currently available.

Aspects of obesity or other anthropometric measures such as body mass index (BMI)
and weight have been found in some studies to be associated with colorectal cancer.
Considerable research effort has been directed towards unravelling the relationship
among energy intake, obesity (or BMI),30,31 and physical activity.30,32 However, apart
from hypotheses involving faecal passage time, it is not clear what biological
mechanism could explain the association of physical activity with colorectal cancer.

It has been proposed that 15% of deaths from colorectal cancer are attributable to a
BMI >25 kg/m2, and that a 3% reduction in risk can be expected for each unit
decrease of BMI.12 In addition, the average BMI of the population is predicted to
increase by about 1.3 kg/m2 by 2011. It has been estimated that the effect of
restricting this increase in BMI to 1 kg/m2 would be a 2% reduction in colorectal
cancer incidence and mortality.12 The potential effect of this intervention appears
much smaller than that of dietary change, although dietary change may also influence
obesity.

Three of four randomised controlled trials of screening by faecal occult blood test
(FOBT) have found a small reduction in colorectal cancer mortality after 7 to 13 years
of follow-up.15 In Canada, a 16.7% reduction in colorectal cancer mortality has been
estimated from 67% participation in screening using FOBT of those aged 50–74.13

This prediction is very similar to the assumptions made by us of a 15% reduction in
colorectal cancer mortality from 60% participation in screening using FOBT.
However, the specificity of screening using FOBT is relatively low, and produces
considerable numbers of false-positive results requiring investigations that are
associated with some morbidity and mortality.33 These investigations are expected to
produce a small increase in mortality of five deaths per annum from causes other than
colorectal cancer.

No results of randomised controlled trials of screening using sigmoidoscopy have
been reported, although two large studies are currently in progress.15 Unlike FOBT
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screening, this method aims to remove preinvasive disease, and primarily reduces the
incidence of invasive cancer. Early diagnosis may also occur but is not the main focus
of screening sigmoidoscopy. Non-randomised studies suggest that a 60–80%
reduction in invasive cancer of the sigmoid colon and rectum 10 years after screening
may result.15 Participation in screening by flexible sigmoidoscopy or colonoscopy by
individuals without a family history of colorectal cancer was 77% in a small New
Zealand study,34 so our assumption of 60% participation in screening using flexible
sigmoidoscopy is probably realistic.

Colorectal cancer is a cancer for which early presentation and diagnosis may
influence the chance of cure, although the disease is often advanced when symptoms
occur. A small New Zealand unpublished study of 84 patients recently conducted by
the authors found an average delay of 10 months between the onset of symptoms and
the diagnosis of colorectal cancer. Overall, both delay in presentation and delay in
diagnosis after presentation contributed to the delay. Delay in diagnosis after
presentation may occur when colorectal cancer is not considered in the differential
diagnosis of presenting symptoms or where timely assessment at surgical services is
not available to the primary care physician.

Survival after diagnosis has improved in some countries.35 However, recent research
suggests that survival has not changed significantly over the past 15 years in New
Zealand.36 It has been suggested that most overseas specialist centres only use
preoperative radiotherapy for fixed tumours (tethered tumours or lesions just above
the anal sphincter), and it has been estimated that better use of adjuvant radiotherapy
may increase survival for colorectal cancer overall in Scotland by 1–2%.5 Reductions
in mortality from appropriate and timely radiotherapy is dependent on the availability
of radiotherapy services, and although some improvements have occurred in New
Zealand over the past few years, demands for radiotherapy services will continue to
increase.3

Treatment of cancer of the colon in multidisciplinary specialist centres (with adequate
patient volume and opportunities for patients to enter into clinical trials) is becoming
a cornerstone of modern cancer care.6 Indeed, improved training and centralisation of
surgery to a few surgeons working in multidisciplinary teams may reduce mortality by
10%.37–40 Increased survival of up to 7% appears possible from the use of
chemotherapeutic drugs in many patients16 and this therapy is already benefiting
patients in New Zealand. However, a further 2% improvement in survival from more
targeted use may be possible. Adjuvant chemotherapy has been shown to increase
survival for those with Dukes C cancers who undergo curative resection and may
reduce mortality by 2–3%.5,41–44 Palliative chemotherapy may also prolong and
improve the quality of life.45

Some evidence suggests that a standardised intense follow-up protocol after curative
surgery can result in the early detection of recurrences and improve overall survival
for cancer of the colon and rectum, although this requires confirmation.46 However,
follow-up is variable in New Zealand with a wide variation in frequency, duration,
and type of follow-up used by surgeons.47 Nationally organised change in the
treatment of rectal cancer is possible, and has been successfully implemented in
Norway since 1993 with a subsequent reduction in local recurrence and improved
survival.48
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In conclusion, overall there is considerable scope for improvement in colorectal
cancer control to reduce the burden of colorectal cancer in New Zealand.

Author information: Brian Cox, Research Associate Professor; Mary J Sneyd,
Research Fellow; Hugh Adam Cancer Epidemiology Unit, Department of Preventive
and Social Medicine, University of Otago, Dunedin.

Acknowledgement: Dr Sneyd and Research Associate Professor Cox receive funding
from the Director’s Cancer Research Trust.

Correspondence: Research Associate Professor Brian Cox, Hugh Adam Cancer
Epidemiology Unit, Department of Preventive and Social Medicine, University of
Otago Medical School, PO Box 913, Dunedin. Fax (03) 479 7164; email:
brian.cox@stonebow.otago.ac.nz

References:
1. World Health Organization. National Cancer Control Programmes: Policies and Managerial

Guidelines. Geneva: World Health Organization; 2002.
2. Minister of Health. The New Zealand Cancer Control Strategy. Wellington: Ministry of

Health and the New Zealand Cancer Control Trust; 2003. Available online. URL:
http://www.moh.govt.nz/moh.nsf/0/3d7504ad140c7ef0cc256d88000e5a16?OpenDocument
Accessed August 2005.

3. Ministry of Health. Cancer in New Zealand: Trends and Projections. Wellington: Ministry of
Health, 2002. Available online. URL:
http://www.moh.govt.nz/moh.nsf/0/8e1d731682cab3d9cc256c7e00764a23?OpenDocument
Accessed August 2005.

4. Cox B, Sneyd MJ. Prospects for Cancer Control: Selected Cancers. A report prepared for the
Cancer Control Taskforce; 2004.

5. Scottish Executive Health Department. Cancer Scenarios: an aid to planning cancer services in
Scotland in the next decade. Edinburgh: Scottish Executive Health Department; 2001.

6. Calman K, Hine D, Bullimore J. A Policy Framework for Commissioning Cancer Services. A
report by the expert advisory group on cancer to the Chief Medical Officers of England and
Wales. Department of Health, Welsh Office; 1995.

7. Clinical Oncological Society of Australia. Optimising Cancer Care in Australia. Melbourne:
The Cancer Council Australia and the National Cancer Control Initiative; 2003.

8. Division of Cancer Prevention and Control. Guidance for Comprehensive Cancer Control
Planning. Vol. 1: guidelines. Atlanta: Center for Disease Control and Prevention; 2002.

9. Soreide O, Kvinnsland S, Nome O, et al. Norwegian Cancer Plan. Oslo: Ministry of Health
and Social Affairs; 1997.

10. Ministry of Health. Our Health, Our Future. Wellington: Ministry of Health, 1999.
11. Norat T, Riboli E. Fruit and vegetable consumption and risk of cancer of the digestive tract:

meta-analysis of published case-control and cohort studies. In: E. Riboli and R. Lambert,
Editors. Nutrition and Lifestyle: Opportunities for Cancer Prevention. International Agency
for Research on Cancer (IARC) Scientific Publication No 156. Lyon, France: IARC Press;
2002, p123–9.

12. Ministry of Health. Nutrition and the Burden of Disease: New Zealand 1997-2011. Occasional
bulletin number 17. Wellington: Ministry of Health, 2003.

13. Flanagan W, Le Petit C, Berthelot J, et al. Potential impact of population-based colorectal
cancer screening in Canada. Chronic Dis Can. 2003;24:81–8.

14. Waye JD, Lewis BS, Yessayan S. Colonoscopy: a prospective report of complications. J Clin
Gastroenterology. 1992;15:347–51.

15. Cuzick J. Screening for colorectal cancer. In: C. McArdle, D. Kerr, and P. Boyle, Editors.
Colorectal Cancer. Oxford: Isis Medical Media Ltd; 2000.



NZMJ 26 August 2005, Vol 118 No 1221 Page 72 of 138
URL: http://www.nzma.org.nz/journal/118-1221/1632/ © NZMA

16. Sargent D, Goldberg R, Jacobson S, et al. A pooled analysis of adjuvant chemotherapy for
resected colon cancer in elderly patients. N Engl J Med. 2000;345:1091–7.

17. Ministry of Health. Cancer: New Registrations and Deaths 1999. New Zealand Health
Information Services. Wellington: Ministry of Health; 2002. Available online. URL:
http://www.nzhis.govt.nz/publications/cancer99.pdf Accessed August 2005.

18. Cox B, Little J. Reduced risk of colorectal cancer among recent generations in New Zealand.
Br J Cancer. 1992;66:383–90.

19. Key T, Fraser G, Thorogood M, et al. Mortality in vegetarians and non-vegetarians: a
collaborative analysis of 8300 deaths among 76,000 men and women in five prospective
studies. Public Health Nutr. 1998;1:33–41.

20. Michels K, Giovannucci E, Joshipura K, et al. Prospective study of fruit and vegetable
consumption and incidence of colon and rectal cancers. J Natl Cancer Inst. 2000;92:1740–52.

21. Michels K, Bingham S, Luben R, et al. The effect of correlated measurement error in
multivariate models of diet. Am J Epidemiol. 2004;160:59–67.

22. Prentice R. Dietary assessment and the reliability of nutritional epidemiology reports. Lancet.
2003;362:182–3.

23. Subar A, Kipnis V, Troiano R, et al. Using intake biomarkers to evaluate the extent of dietary
misreporting in a large sample of adults: the OPEN study. Am J Epidemiol. 2003;158:1–13.

24. Friedewald W, Kuller L, Ockene J. Primary prevention of cancer: relevant multiple risk factor
intervention trial results. In: M. Hakama, et al., Editors. Evaluating Effectiveness of Primary
Prevention of Cancer. Lyon, France: International Agency for Research on Cancer; 1990,
p157–70.

25. Hakulinen T, Pukkala E, Kenward M, et al. Changes in cancer incidence in North Karelia, an
area with a comprehensive preventive cardiovascular programme. In: M. Hakama, et al.,
Editors. Evaluating Effectiveness of Primary Prevention of Cancer. Lyon, France:
International Agency for Research on Cancer;1990, p133–56.

26. World Health Organization European Collaborative Group. WHO European collaborative trial
in the multifactorial prevention of coronary heart disease. Evaluating Effectiveness of Primary
Prevention of Cancer, ed. M. Hakama, et al. Vol. 103. Lyon, France: International Agency for
Research on Cancer; 1990.

27. Coleman MP, Law M. Prevention of cancer: review of the evidence from intervention trials.
In: M. Hakama, et al., Editors. Evaluating Effectiveness of Primary Prevention of Cancer.
Lyon, France: International Agency for Research on Cancer; 1990, p113–22.

28. The Working Group. Summary. In: M. Hakama, et al., Editors. Evaluating Effectiveness of
Primary Prevention of Cancer. Lyon, France: International Agency for Research on Cancer;
1990, p195–201.

29. Schatzkin A, Lanza E, Corle D, et al. Lack of effect of a low-fat, high-fiber diet on the
recurrence of colorectal adenomas. N Engl J Med. 2000;342:1149–55.

30. Slattery M, Potter J, Caan B, et al. Energy balance and colon cancer – beyond physical
activity. Cancer Res. 1997;57:75–80.

31. Slattery M, Caan B, Potter J, et al. Dietary energy sources and colon cancer risk. Am J
Epidemiol. 1997;145:199–210.

32. Quadrilatero J, Hoffman-Goetz L. Physical activity and colon cancer: a systematic review of
potential mechanisms. J Sports Med Phys Fitness. 2003;43:121–38.

33. Towler B, Irwig L, Glasziou P, et al. Screening for colorectal cancer using the faecal occult
blood test, Hemoccult. Cochrane Database of Systematic Reviews 3, 2005.

34. Elwood J, Ali G, Schlup M, et al. Flexible sigmoidoscopy or colonoscopy for colorectal
screening: a randomized trial of performance and acceptability. Cancer Detect Prev.
1995;19:337–47.

35. Angell-Anderson E, Tretli S, Coleman M, et al. Colorectal cancer survival trends in Norway
1958-1997. European Journal of Cancer. 2004;40:734–42.

36. Jadallah F, McCall J, van Rij A. Recurrence and survival after potentially curative surgery for
colorectal cancer. N Z Med J. 1999;112:248–50.



NZMJ 26 August 2005, Vol 118 No 1221 Page 73 of 138
URL: http://www.nzma.org.nz/journal/118-1221/1632/ © NZMA

37. McArdle C, Hole D. Impact of variability among surgeons on postoperative morbidity and
mortality and ultimate survival. BMJ. 1991;302:1501–5.

38. McArdle C. Primary treatment-does the surgeon matter? BMJ. 2000;321:1121–3.
39. Mella J, Biffin A, Radcliffe A, Colorectal Cancer Working Group of the Royal College of

Surgeons of England Clinical Epidemiology and Audit Unit. Population-based audit of
colorectal cancer management in two UK health regions. Br J Surg. 1997;84:1731–6.

40. Harmon J, Tang D, Gordon T, et al. Hospital volume can serve as a surrogate for surgeon
volume for achieving excellent outcomes in colorectal resection. Ann Surg. 1999;230:404–13.

41. Elsaleh H, Joseph D, Grieu F, et al. Association of tumour site and sex with survival benefit
from adjuvant chemotherapy in colorectal cancer. Lancet. 2000;355:1745–50.

42. Moertal C, Fleming T, MacDonald J. Levamisole and fluorouracil for adjuvant therapy of
resected colon carcinoma. N Engl J Med. 1990;322:352–8.

43. Moertal C, Fleming T, MacDonald J. Fluorouracil plus levamisole as effective adjuvant
therapy after resection of stage II colon carcinoma: a final report. Ann Int Med.
1995;122:321–6.

44. Colorectal Cancer Collaborative Group. Adjuvant radiotherapy for rectal cancer: a systematic
overview of 8507 patients from 22 randomised trials. Lancet. 2001;358:1291–1304.

45. Best L, Simmonds P, Baughan R, et al. Palliative chemotherapy for advanced or metastatic
colorectal cancer. Cochrane Database of Systematic Reviews 3, 2005.

46. Jeffery G, Hickey B, Hider P. Follow-up strategies for patients treated for non-metastatic
colorectal cancer. Cochrane Database of Systematic Reviews 3, 2005.

47. Connor S, Frizelle F, Bagshaw P. Follow-up after attempted curative surgery for colorectal
cancer: postal survey of New Zealand surgeons' practice. N Z Med J. 2001;114:151–3.

48. Wibe A, Moller B, Norstein J, et al. A national strategic change in treatment policy for rectal
cancer-implementation of total mesorectal excision as routine treatment in Norway: a national
audit. Dis Colon Rectum. 2002;45:857–66.



�����������	��

� �
��	��� � ���	
Vol 118 No 1221 ISSN 1175 8716

NZMJ 26 August 2005, Vol 118 No 1221 Page 74 of 138
URL: http://www.nzma.org.nz/journal/118-1221/1636/ © NZMA

 

What is the most appropriate breast-cancer screening
interval for women aged 45 to 49 years in New Zealand?
Simon Baker, Madeleine Wall, Ashley Bloomfield

Abstract
Aim To review the international evidence on the benefits and harms of different
screening intervals for women aged 45 to 49 years, and to inform the development of
a national policy.

Methods A systematic search and review of the literature, up to March 2005.

Results There is no robust trial evidence on which to base a decision on the most
appropriate breast-cancer screening interval for women aged 45 to 49 years, and it is
unlikely that definitive trial evidence will ever emerge. Evidence from less robust
studies is equivocal.

Conclusion In the absence of definitive evidence, those charged with determining the
screening interval for women aged 45 to 49 years in a breast-cancer screening
programme have to weigh up the available evidence, and consider it alongside other
relevant factors. A two-yearly screening interval for women aged 45 to 49 was
decided upon, and became policy in New Zealand.

Between December 1998 and June 2004, the New Zealand breast-cancer screening
programme—BreastScreen Aotearoa (BSA)—offered publicly funded, two-yearly,
two-view mammography to all New Zealand women without symptoms of breast
disease aged 50 to 64 years, with the aim of reducing mortality from breast cancer in
this population.

In February 2004, the Minister of Health announced an extension to the eligible age-
range of BSA. In addition to women aged 50 to 64 years already being screened, from
1 July 2004 women aged 45 to 49 years and 65 to 69 years became eligible for
publicly-funded screening mammography. This age extension significantly increases
the number of women eligible for publicly-funded mammography in New Zealand
and will substantially increase demand for breast-screening services.

Women aged 50 to 69 years are screened two-yearly in BSA. Many international
breast-screening experts recommend annual screening for women under 50, and there
is a strong perception that this is best practice for this age group. One of the key
decisions for the age extension was deciding on the most appropriate screening
interval for women aged under 50.

A multidisciplinary Expert Advisory Group was convened to consider the evidence
and to make a recommendation to the Minister. An earlier version of this review
provided the evidence base.

Methods
A systematic search and review of the medical literature was carried out in May 2004, using the search
terms breast and interval and (screening or cancer) in MEDLINE. A web-based literature search and
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retrieval service (PubCrawler) was also used to access articles, and this was continued up to March
2005. The search terms screening, screen, mammogram, and mammography were used for searches in
the title field. All titles were reviewed for relevance, and articles retrieved and reviewed when relevant.
Further articles were retrieved from reference lists.
Any review of breast cancer screening will want to examine the highest quality evidence available. The
randomised controlled trial (RCT), with mortality as the outcome, is the only type of study designed
specifically to eliminate the effects of biases that are common in studies of screening programmes—
namely lead time bias, length-biased sampling, overdiagnosis, and selection bias.1,2 However, there is a
limited amount of trial evidence on the most appropriate screening interval for breast cancer.
Consequently, less robust forms of evidence were also examined.

Results
Screening interval trials—There have only been two randomised controlled trials
(RCTs) comparing breast screening intervals:

• Klemi et al reviewed the mammography programme in the city of Turku
(Finland), in which women had been randomly assigned to receive one-yearly or
three-yearly mammograms, and calculated the proportion of invasive interval
cancers.3 An ‘interval cancer’ is a cancer diagnosed between a normal screen, and
the time the next screen is due. A programme with a high percentage of interval
cancers is unlikely to make a significant difference to breast cancer mortality. The
interval cancer rate depends on a number of factors—including the quality of the
mammogram, the quality of the reading process, the density of breast tissue, the
growth rate of breast cancers, and the screening interval. The authors calculated
that 27% of breast cancers found in screened women aged 40 to 49 were invasive
interval cancers found within one year of screening on a one-year screening
schedule. Among women on a three-yearly screening schedule, 39% of breast
cancers found in screened women aged 40 to 49 were invasive interval cancers
found within three years of screening (p=0.22 for difference between screening
intervals). Mortality and stage distribution were not reported.

• The UK Co-ordinating Committee on Cancer Research (UKCCCR) randomised
trial did not include women under 50 years. In this trial, among UK women aged
50 to 62 years following a first screen, shortening the screening interval from
three years to one year (RR=0.95, p=0.4) made no statistically significant
difference in the predicted mortality from breast cancer.4

Sojourn time—The choice of screening interval in a breast-screening programme
depends directly on the epidemiology and natural history of breast cancer in the age
group of interest and, in particular, on the ‘sojourn time’. The sojourn time is the
duration of the period during which a cancer is symptom free, but potentially
detectable by screening. The shorter the sojourn time of a cancer, the less likely it is
that a screening programme will improve mortality from that disease—as the cancer is
more likely to have spread before it is detected.

Estimates suggest that the sojourn time among women aged 40 to 49 is between 1¼
and 2½ years,5–17 compared to between 3 and 6½ years in women aged 50 to 74.5–

11,16,17 It is generally recommended that the screening interval should not exceed the
sojourn time.18 As the sojourn time is shorter among younger women, a shorter
screening interval is usually recommended for younger women.1,12,14,17,19–22
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Doubling time—The ‘doubling time’ is the time taken for a tumour to double in
volume. In a study from the Netherlands, Peer et al estimated that the doubling time
for breast cancer in women aged 40 to 49 years was 80 days (95%CI=44–147 days),
compared to 157 days (95%CI=121–204 days) in women aged 50 to 70 years.23

The authors concluded by suggesting that the screening interval should be shorter in
younger women, although they also pointed out that more frequent screening will not
necessarily lead to a clear mortality reduction in this age group. Tabar et al calculated
a doubling time for breast cancer of 178 days among women aged 40 to 49 years,
compared to 255 days for women aged 50 to 74 years (p value not given).9

Breast cancer screening trials—In the RCTs of breast cancer screening—designed
to examine the efficacy of breast screening rather than the screening interval—women
were invited to be screened at a mixture of 12 month, 18 month, 24 month and 33
month intervals—the majority being screened at two-year intervals.1 Trials using a
shorter screening interval for women aged 45 to 49 have not produced a greater
reduction in breast cancer mortality than those using a longer interval.24,25 Preliminary
results from the UK ‘Age’ Trial suggest a 10 or 11%reduction in predicted deaths at
10 years in 40 to 49 year old women invited for annual screening26,27—less than in
recent meta-analyses of screening in this age group, which included trials in which
women were screened at 24 and 33 month intervals.1,24 An ideal screening interval has
not been determined from these trials.28

Tabar et al analysed the Swedish Two-County Trial. Among women over 50 years of
age at entry to the trial, relatively few interval cancers were seen in the first two years
after a screening test; in the third year, the rate rose to 45% of the comparable rate in
the control group.14 By contrast, among women aged 40 to 49 years at entry, the
proportion of interval cancers (even in the first post-screening year) was 38% of that
in controls, and in the second year, it was 68% (p value<0.001 for difference between
age groups), suggesting a shorter screening interval may be more appropriate in
younger women.

Modelling—Some authors have used mathematical modelling to assess the effect of
different screening intervals. Pelikan and Moskowitz used modelling based on the
Health Insurance Plan (HIP) trial to predict that the mortality reduction for annual
screening of women aged 40 to 49 should be the same, or somewhat less, than that for
two yearly screening of women aged 50 and over.29

Tabar et al used modelling based on tumour size and nodal status to predict deaths
from breast cancer among women under 50 years,9 and predicted a 12% (RR=0.88,
95%CI=0.54–1.41) reduction in mortality from breast cancer from two-yearly
screening, compared to a 19% (RR=0.81, 95%CI not given) reduction in mortality
from annual screening.

Feig used data from the Swedish Two-County Trial, and calculated that if women
aged 40 to 49 years were screened every year, their ratio of interval to control
incidence cancers at one year would have been similar to the same ratio for older
women two to three years after screening, suggesting that annual screening among 40
to 49 year old women would produce a mortality reduction close to that of women
aged 50 to 74 years who are screened every two or three years. Mathematic modelling
suggested a mortality reduction of 35% versus 23% (assuming a 100% compliance
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rate, p value not given) for annual versus biennial screening of women aged 40 to
49.30,31

The results of Markov-chain modelling of breast tumour progression to determine the
optimal screening interval using data from the Swedish trials suggested that the
screening interval is critical for women aged 40 to 49 years, but less so for older
women. Among women aged 40 to 49 years, a three-year screening interval was
predicted to result in only a 4% reduction in breast cancer mortality. A two-year
screening interval was predicted to result in an 18% reduction in breast cancer
mortality, while annual screening should result in a 36% reduction (p value for
differences not given).8,21 Jansen and Zoetelief produced similar results when
modelling data from the Swedish Two County study.32

Chen et al used Markov chain modelling to predict deaths from breast cancer among
women under 50 years. Results suggested that two-yearly screening would yield a
mortality reduction of 10–20%, while annual screening would yield a mortality
reduction of 20–30%.33

Boer et al used modelling to estimate the benefits and harms of different screening
intervals for women aged over 50 years. The authors postulated that longer screening
intervals would tend to pick up slower growing cancers—cancers that may benefit
less from early detection. The authors demonstrated that the ratio of benefits to harms
increases with shorter screening intervals, but that cost-effectiveness decreases
markedly.34

Service screening—The sensitivity of a screening test is commonly reported. The
sensitivity is the proportion of people with the disease who are detected as having it
by the test. A test with a low sensitivity will miss a lot of cancers. A test with a
sensitivity of 100% will detect all cancers present. Brekelmans et al analysed data
from the DOM project—a breast screening programme established in Utrecht (the
Netherlands) in 1974. Among women aged 40 to 49 years, the age-specific sensitivity
at six months was 89% (95%CI=77–101%)—close to the age-specific sensitivity
among women aged 50 to 64 after 12 months (88%, 95%CI=81–95%). Similarly, the
age-specific sensitivity at one year among women aged 40 to 49 (76%, 95%CI=61-
91%), was close to the sensitivity at two years among women aged 50 to 64 (72%,
95%CI=63-81%).35

Feig reviewed an analysis of the Uppsala programme in Sweden, and concluded that
women aged 40 to 49 need to be screened every 12 months to attain roughly the same
mortality reduction as older women screened every 24–30 months.36

Peer et al examined the interval cancer rate among women aged 40 to 49 years in the
Nijmegen breast screening programme in the Netherlands. In the second year after
screening, the interval cancer rate for women aged 40 to 49 years approached the
expected breast cancer incidence rate in the absence of screening, leading the authors
to suggest that a two-year interval for women under 50 appears to be too long.
However, this result was heavily influenced by the very poor performance of
mammography in the 40 to 44 age-group (interval cancers making up 94% of the
expected breast cancer incidence rate in the absence of screening). The performance
of screening was better in the 45 to 49 age-group (71%). For comparison, the rate for
women aged 50 to 54 years was 55% (p values for differences not given).11
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Using data from the University of California San Francisco screening programme,
Kerlikowske et al demonstrated that the sensitivity of screening for women aged 40 to
49 at a one-year screening interval is virtually the same (84%) as that of screening
women age 50 and older at a two-year interval (86%).37 Breast density did not
influence the sensitivity of mammography in women under 50 years—thus supporting
the view that rapid tumour growth, rather than breast density, is the main reason for
the reduced sensitivity of mammography in younger women.

Proportional incidence is also commonly measured in screening programmes. The
proportional incidence is the number of interval breast cancers, expressed as a
proportion of the number of breast cancers expected in the absence of screening.38

The higher the proportional incidence, the less likely it is that the programme will
reduce mortality from breast cancer. A review of the two-yearly BreastScreen
Victoria (Australia) programme revealed a proportional incidence among women
aged 40 to 49 years of 59% (95%CI=39–85%) in the first year after screening, and
93% (95%CI=59–140%) in the second year.38

Hunt et al reported on the outcome of screening annually versus two-yearly in a
screening programme for American women aged 40 to 79. Although women in their
dataset were not assigned to annual versus two-yearly screening at the outset, Hunt et
al were able to extract estimates of the effect of various screening intervals by sorting
women into those who returned to screening at either 10–14 month intervals
(‘annual’), or those who returned at 22–26-month intervals (‘two-yearly’). The
authors combined this data with information from the cancer registry on women found
to have interval tumours (defined as tumours not detected at screening that were noted
within either one year [annual], or two years [two-yearly] of a negative screen). They
found that the size of the tumours was smaller in the annual group (p=0.04),
suggesting an enhanced value of annual screening.39 40 Differences between annual
and two-yearly screening in tumour size did not reach statistical significance when the
age group 40-49 years was analysed separately.

Broeders et al examined the Nijmegen breast screening programme in The
Netherlands, and calculated a non-significant, 44% reduction in breast cancer
mortality among women aged 45 to 49 years who were screened two-yearly. The
authors suggested that, even in a programme with a two-year screening interval, there
may be a benefit of starting screening around age 45.41

Buist et al examined outcomes among women aged 40 and over, who developed
invasive breast cancer, enrolled in a health maintenance organisation in Washington
State.42 Within 12 months of a negative screen, interval cancers had occurred in 28%
of women aged 40 to 49, and 14% of women aged 50 plus (OR=2.36, 95%CI=1.14–
4.77). Within 24 months of a negative screen, interval cancers had occurred in 52% of
women aged 40 to 49, and 25% of women aged 50 plus (OR=3.58, 95%CI=2.15–
5.97). Greater breast density explained 68% of the decreased mammographic
performance in younger women at 12 months. At 24 months, greater breast density
explained 38%, and rapid tumour growth explained 31% of the decreased
mammographic performance in younger women. The authors concluded that
mammography screening of younger women at 12 versus 24 month intervals may
remove the adverse effect of faster growing tumours on mammographic sensitivity,
but will not remove the adverse effect of breast density on mammographic sensitivity.
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Taylor et al analysed the New South Wales (Australia) screening programme, and
calculated a proportional incidence in the 40 to 49 year age group of 56% (95%CI
=50–62%) for the first year, and 86% (95%CI =82–90%) for the second year.43

White et al investigated whether American women diagnosed with breast cancer after
having screening mammograms separated by a two-year interval were more likely to
be diagnosed with late-stage disease (positive lymph nodes or metastases) than
women diagnosed with breast cancer after having screening mammograms separated
by a one-year interval.44 Women aged 40 to 49 with a two-year interval were more
likely to have late-stage disease than those with a one-year interval (28% vs 21%,
OR=1.35, 95%CI=1.01–1.81). No differences were observed in older women, and
there was no indication that women with dense breasts would benefit more from a
one-year rather than a two-year screening interval.

Wai et al compared the long-term impact of one- and two-year screening intervals
among 50 to 74-year-old Canadian women, using prognostic modelling. The shorter
screening interval was associated with a higher proportion of screen-detected cancers,
compared to interval cancers—but this translated to only a 1.2% increase in the
estimated 10-year breast cancer-specific survival among women screened every year,
compared to those screened every second year.45

Meta-analyses—Kerlikowske et al performed a meta-analysis of the association
between screening interval and mortality across the eight randomised controlled trials.
Mortality reductions for screening every 18–33 months were similar to reductions for
annual screening for women aged 40 to 49.25

The United States Preventive Services Taskforce (USPSTF) concluded (in their meta-
analysis) that annual screening may be more important among women aged 40 to 49
years—but they found no direct proof for this hypothesis in the controlled trials that
had been completed at the time the meta-analysis was undertaken.24 However, the
authors noted that some experts recommended annual mammography for women aged
40 to 49 years—based on the lower sensitivity of the test, and on evidence that
tumours grow more rapidly among this younger age-group.46

Taylor et al carried out a meta-analysis of proportional incidence rates for women
aged 40–49 years43 (both for randomised trials of screening, and for service
screening), and they included some of the studies already documented in this
report.12,14,35,37,38,47,48 The meta-analysed proportional incidence rate for women aged
40 to 49 for randomised trials was 42% (95%CI=21–62%) for the first year, and 63%
(95%CI=55–71%) for the second year—and for service screening it was 44%
(95%CI=31–58%) for the first year, and 72% (95%CI=51–92%) for the second year.

Overseas programmes—In Sweden, mammography is recommended every 18
months for women aged 40 to 49 years;39,49,50 Australia, Iceland, and the Netherlands
(Nijmegen) recommend two-yearly mammography for women aged 40 to 49
years;39,51,50 Canada offers one-yearly or two-yearly screening (depending on the
province); and in the United States, no single group establishes national policy as
different institutions recommend either one-yearly or two-yearly screening for women
aged 40 to 49.50

Other countries (including Portugal, Spain [Navarre], and Greece) recommend two-
yearly mammography for women aged 40 to 49 years.1,52 However, screening interval
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recommendations do not automatically result in that screening interval in practice—as
capacity is not always present, and women do not always attend as recommended.

Capacity-limited studies—Fett et al created a computer model to examine the
mortality benefits of adjusting the balance between population coverage of screening
and screening interval among 50 to 64 year old women. That is, does screening twice
the population half as often produce the same reduction in mortality? Analysis
suggested that (for a given number of screens) the higher the coverage and the longer
the screening interval, the greater the reduction in breast cancer mortality. For
example, screening 30% of the population annually would produce a 20% reduction
in breast cancer mortality, whereas screening 60% of the population every two years
would produce a 29% reduction. The authors concluded that the results supported
policies that seek to deploy resources available for mammographic screening most
evenly across the target population.6

Prospects for future research—An RCT to evaluate the relative effect of different
screening intervals (with breast cancer death as the end-point) would require groups
large enough to yield 350 breast cancer deaths in the absence of screening, and a very
long follow-up.4,14 Such a trial would need to be three times the size of the Swedish
trials of 135,000 women, and would need to run for considerably longer.14 It is
unlikely that such a trial will ever be carried out.

Discussion
Like other countries, New Zealand is experiencing difficulties meeting demand for
breast screening services, due largely to a shortage of both breast-screening medical
radiation technologists (MRTs) to take mammograms and breast radiologists to read
mammograms and carry out assessments.

Screening women (aged under 50 years) every year would place great demands on
limited resources, to the extent that some women would inevitably need to wait to be
screened. However, if women aged 45 to 49 years were screened every two years in
New Zealand, instead of every one year, more women could be screened sooner. It is
clearly important, however, to make sure that when using a two-yearly screening
interval for women (aged under 50), the benefit of screening this age group is not
diminished.

No robust trial evidence exists on which to base a decision on the screening interval
for women aged 45 to 49 years, and it is unlikely that definitive trial evidence will
ever emerge. Evidence from less robust studies supports a screening interval of one
year or 18 months—although in the randomised controlled trials, shorter screening
intervals did not produce greater benefits among women aged 45 to 49 years.

However, it is important to note that the eight breast screening trials varied on more
than just screening interval. Trials had one or two mammography readers, one or two
mammography views, variable quality of mammography equipment, widely varying
recall rates, and radiologists with differing mammography expertise. All of these
factors independently influence screening performance over and above the screening
interval, thus complicating the interpretation of the RCT data and the subsequent
modelling of the effect of screening interval. Lisby carried out an evidence-based
review, and concluded that there was ‘not enough evidence to recommend optimal
intervals for screening with mammography in women in their forties’.28
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Overseas screening programmes either recommend intervals of 12, 18, or 24 months
in women aged 45 to 49 years. There is some evidence that, in a situation of limited
capacity, screening 1000 women every two years produces a greater mortality benefit
than screening 500 women every year. In the absence of definitive evidence, those
charged with determining the screening interval for women aged 45 to 49 years in a
breast-screening programme have to weigh up the available evidence and consider it
alongside other relevant factors.

The Expert Advisory Group, convened to recommend implementation policies for
BSA Age Extension, considered the evidence summarised above and the likely ability
of the programme to increase capacity to meet the demand. They decided, after much
discussion, to recommend a two-yearly screening interval for women aged 45 to 49 at
this time—taking into account the available evidence and the ability of the health
sector to cope with the increased workload. The Group also recommended that
emerging evidence on the screening interval be regularly monitored. The Minister of
Health accepted these recommendations.
Disclaimer: The authors are employees of the New Zealand Ministry of Health. The views expressed
in this paper are the authors’ own and do not represent the views or policies of the Ministry of Health.
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Myocarditis in a patient with Campylobacter infection
Elham Reda, Chris Mansell

There are only a few reported cases of myocarditis as a complication of
Campylobacter infection described in the World literature.1–4 Most followed a benign
course, which is typical of the natural history of mild cases of infectious myocarditis.

We report a case where a young adult developed myocarditis during acute
Campylobacter gastroenteritis. As far as we know, this is the first reported case in the
Waikato region. (In 1984, a case was described in Christchurch.)2 Campylobacter
gastroenteritis is the most common notifiable disease in New Zealand, with a rate of
395.6 per 100,000 population in 2003.5 We suggest that New Zealand physicians
should consider the possibility of myocarditis in patients with Campylobacter
enteritis.

Case report
A 20-year-old previously healthy male was admitted to Waikato Hospital (Hamilton,
New Zealand) with one-day history of fever, myalgias, abdominal pain, and watery
diarrhoea. Two days earlier, he had eaten a steak from a local restaurant.

He had a past history of meningococcal meningitis (requiring Intensive Care Unit
admission) 3 years previously. There was no family history of heart disease and no
coronary artery disease risk factors.

On initial examination (day 1), he was febrile (temperature 38.8oC); there were no
other stigmata of systemic disease. Heart rate was 90 per minutes and regular, blood
pressure was 120/80 mmHg. Cardiac examination was normal without any extra
sounds, murmurs, or pericardial rubs. Respiratory, abdominal and musculoskeletal
examinations were normal.

On the second day in hospital, the patient experienced severe constant retrosternal
chest pain with no radiation. The pain was worse with inspiration and when lying in
the supine position. On the third day, he reported one episode of blood stained
diarrhoea.

Laboratory investigations revealed normal blood counts and serum electrolytes. The
C-reactive protein was elevated at 190 mg/mL and the erythrocyte sedimentation rate
was elevated at 25 mm/hr. The cardiac enzymes, tested on day 2, were elevated with a
peak creatine kinase (CK) of 430 U/L (normal up to 220 U/L) and a peak troponin T
(Trop T) of 0.97 ug/L (normal up to 0.03 ug/L).

Campylobacter was isolated on campylobacter-selective medium 1048 (Fort Richard,
Auckland, NZ) incubated at 42°C for 48 hr and identified by Gram stain, morphology,
motility, oxidase, and catalase tests. Speciation was not performed, as gastroenteritis
is presumed to be caused by Campylobacter jejuni. Stools were culture negative for
Shigella, Salmonella, and Yersinia spp. Enzyme immunoassay tests for Giardia and
Cryptosporidium antigen, and Clostridium difficile toxin, were negative.
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The initial electrocardiogram (ECG) was within normal limits, but serial tracings after
the development of chest pain showed T wave inversion in the inferolateral leads.
There were no signs of myocardial infarction or arrhythmia. Serial ECGs over the
next few days showed normalisation of the T wave. Transthoracic echocardiography
showed no pericarditis nor any structural cardiac abnormalities. The right and left
ventricles were normal in size and function, both systolic and diastolic.

The patient was commenced on ciprofloxacin 500 mg po bd on day 4 when
Campylobacter was reported from the stool, but the blood culture was sterile.
Antimicrobial treatment of uncomplicated Campylobacter gastroenteritis is not
usually recommended, but treatment was given in this case because of the possibility
that the myocarditis was a complication of the infection. Ciprofloxacin was chosen
over the standard treatment of erythromycin to avoid the potential risk of prolonged
QT interval.

Over the course of 48 hours, both the diarrhoea and chest pain resolved and the
patient remained haemodynamically stable with normalisation of CK and Trop T
levels. After 6 days of hospitalisation, the patient was discharged from the hospital in
a stable condition.

Discussion
In our case, the diagnosis of Campylobacter enteritis and related myocarditis was
made based on the clinical and laboratory results.

Myocarditis is a severe but not uncommon complication of infectious diseases. In
Europe and North America, it is frequently associated with enterovirus infection, with
coxsackie B 1-6 serotypes being the most frequent.6

Myocarditis is rarely associated with bacterial infections; salmonellosis and
shigellosis have been the most frequently reported cause of bacterial myocarditis.4 It
is occasionally described in association with Yersinia enterocolitica7 and
Campylobacter jejuni enteritis.1,2 Myocarditis has usually been observed in cases with
symptomatic gastrointestinal infections.

The nature of myocardial involvement remains speculative, as no detailed
pathological studies are available in the literature. C. jejuni infection preceeds and
causes immunologically mediated disease such as Guillain-Barré syndrome by
molecular mimicry of gangliosides expressed in peripheral nerves.8 However,
myocarditis typically occurs at the same time as the gastroenteritis.

C. jejuni is known to produce a variety of exotoxins with shiga-like cytotoxic,
haemolytic, and hepatotoxic effects—but none is recognised to cause cardiotoxicity.9

It is considered more likely that myocarditis is due to bacterial invasion of the
myocardium.10 C. fetus is believed to have greater potential for haematogenous spread
and metastatic infection than C. jejuni due to its complement resistant capsule. At
Waikato Hospital, 8 patients have had C. jejuni and one had C. fetus isolated from
blood cultures over the 5 years from 1999 to 2004. However, the patient presented
here had had negative blood cultures. C. jejuni has not been reported from blood
cultures in other myocarditis cases. In any event, it is well to be aware that
Campylobacter enterocolitis may be associated with acute myocarditis.
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Symptoms are generally few; the most common is chest pain (usually being
associated with pericarditis). However, myocarditis can mimic myocardial ischaemia
and/or infarction both clinically and on the ECG, particularly in younger patients.11

The ischaemia associated with myocarditis may be due to localised inflammation or
endothelial dysfunction of epicardial coronary arteries.12

The value of performing endomyocardial biopsy in patients with acute myocarditis
has been questioned due to the low rate of positive histological findings (largely due
to the focal and transient nature of the inflammatory infiltrates). Such procedures are
also associated with a significant incidence of complications and, in this respect,
contrast-enhanced cardiac magnetic resonance imaging (CMR) offers a useful non
invasive diagnostic alternative. Indeed, CMR was used to confirm the presence of
acute inflammatory inflammation and its resolution in an unusual case of acute
myocarditis associated with Campylobacter jejuni enterocolitis leading to severe
impairment of left ventricular systolic function.13

Our patient had an acute infection with Campylobacter. Clinical symptoms as well as
myocardial enzyme leakage, suggested cardiac involvement. Myocarditis is the only
reasonable diagnosis to explain these findings in this previously healthy young patient
without a family history of coronary heart disease. The patient followed a typical
course of mild, self-limiting myocarditis.

In our patient, chest pain developed within 3 days following the onset of diarrhoea.
This is similar to the cases previously described, in which cardiac symptoms occurred
2 and 3 days respectively, after the first gastrointestinal complaint.3,4

Acute myocarditis is considered to be a precursor of dilated cardiomyopathy and
congestive heart failure.14 The likelihood of these late complications is increased in
patients who present with greatly diminished left ventricular function. With growing
use of the highly sensitive and cardiac-specific troponin tests, it is possible that the
number of patients diagnosed with both bacterial enteritis and concomitant
myocarditis will increase.

All patients with myocarditis should be followed, initially at intervals of 1 to 3
months. Physical activity (especially competitive sports) should be permitted only
gradually, and their tolerance monitored. The examiner should be alert to persistent or
recurring S3 and S4 gallops. Echocardiography should be used for monitoring the size
of the cardiac chambers and the LVEF (left ventricular ejection fraction).

Physicians should be alert to the possibility of effective treatment (and perhaps
prevention of future cardiac sequelae) for this rare complication of what is a common
condition in New Zealand.
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Remote trauma to spleen during pelvic laparoscopy
Andrew Moot, Emily Gill, Kathrin Schandelmaier, Rob Robertson

Case report
A previously fit and well 47-year-old woman presented with suspected appendicitis.
A CT scan of the abdomen showed focal stranding within the fat adjacent to the
terminal ileum/caecal pole and appendix. The spleen was normal (maximum
dimension 11 cm) (Figure 1).

Figure 1. CT scan of the spleen showing normal dimension (11 cm)

A laparoscopy was performed by placing the patient in the supine position and
inserting an hassan cannula infraumbilically using an open technique. Acute
appendicitis was confirmed, with the omentum wrapped around the appendix.
Appendicectomy was completed laparoscopically with two additional 5-mm ports
(suprapubic and left iliac fossa). She was discharged the next day.

She represented after 4 days with severe epigastric/left upper quadrant (LUQ)
abdominal pain, a haemoglobin level of 88 g/L and a CT scan that revealed a large
perisplenic haematoma measuring up to 13 cm, and free blood within the peritoneal
cavity (Figure 2).

She was initially managed conservatively, but her abdominal pain recurred and she
then revealed that she had been diagnosed with hereditary spherocytosis during an
earlier pregnancy, and had declined an offer for splenectomy when postpartum.

Her haemoglobin was 75 g/L and the blood film showed numerous spherocytes. An
open splenectomy was performed. At surgery, there was a large mass in the vicinity of
the spleen adherent to the surrounding tissues including the omentum, the
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undersurface of the diaphragm, and the lienocolic ligament. Histopathology showed
organising haemorrhage from previous rupture but no other pathology, and
immunohistochemistry showed no abnormal populations of lymphocytes.

Figure 2. CT scan revealing a large perisplenic haematoma measuring up to 13
cm, and free blood within the peritoneal cavity

Discussion
Complications of laparoscopy may be related to:

• Insertion of the Veress needle or laparoscopic trocar and cannula;

• Creation of the pneumoperitoneum; and

• Insertion and manipulation with the laparoscopic instruments.1

We propose (in the case described) that the injury to the spleen could not have been
due to direct injury from insertion of laparoscopic ports or from direct manipulation
with laparoscopic instruments. Rather, the injury was related to tearing of adhesions
or congenital peritoneal attachments of the spleen on creation of the
pneumoperitoneum or by traction on the greater omentum when this was dissected
from the appendix. Iatrogenic splenic trauma is not rare.

A recent review found 9–40% of all splenectomies are performed for iatrogenic
injury.2 Excessive traction, injudicious use of retractors, and direct trauma are the
commonest mechanisms of injury. However, reports of splenic injury related to lower
abdominal laparoscopic procedures are rare (six case reports from gynaecological
surgeons).
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This is the first report in the literature of splenic rupture following a laparoscopic
appendicectomy. We believe this is due to delayed ruptured of a subcapsular splenic
haematoma. Splenic injury following laparoscopic surgery in the lower abdomen is
very rare, but traction on the congenital splenic attachments from gas or remote
graspers can be sufficient to cause splenic injury. If a clear source of bleeding is not
identified in the pelvis in a patient returned to theatre with gross haemoperitoneum
postlaparoscopy, then injury to an organ remote from the field of vision or the
dissection should be excluded.
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Co-locating primary care facilities within emergency
departments: brilliant innovation or unwelcome intervention
into clinical care?
Hamish Wilson

Abstract
The management of a regional hospital in New Zealand is proposing to co-locate a
primary care facility within the local emergency department (ED). This article
reviews the reasons for this proposal which include overcrowding of ED, so-called
‘inappropriate’ attendees, and provision of 24-hour primary medical services for
Dunedin City. While the proposal seems to have some intuitive merit, the attribution
of overcrowding in ED to attendance by GP-type patients is simplistic; it does not
address how patients are processed within ED or how they are transferred to wards
later if required (‘access block’). This article also discusses some other unresolved
issues including the implications of recent funding arrangements in primary care and
risk management.

In both the United Kingdom (UK) and New Zealand, there has been considerable
ongoing discussion of two difficult issues: overcrowding in emergency departments;
and provision of 24-hour primary medical services. Current methods of providing the
latter include: general practitioner cooperatives; telephone triage and advice; home
visits by general practitioners, emergency departments; and private accident and
emergency clinics.1 As a method of tackling both issues, the local funding body in
Dunedin City (Otago Province, New Zealand) for both primary and secondary care
(the Otago District Health Board) is currently proposing to relocate the primary care
after-hours facility (a general practitioner [GP] cooperative) in Hanover St to a
purpose built facility within the Emergency Department of Dunedin Public Hospital.
By looking at the local debate in Dunedin, this article will discuss some of the
underlying generic principles that make this proposal interesting and innovative, yet
problematic. The intention of this article is to spark some discussion on these more
difficult issues.

Rationale for the proposal
One of the longstanding and worldwide problems of emergency departments (ED) is
overcrowding. Some patients leave after waiting; some of these have adverse
outcomes within the community. Overcrowding can cause delays in treating patients
and less than optional care. As some patients who attend ED have medical problems
that could be dealt with by GPs, the idea of having primary care facilities within
emergency departments seems an excellent one. At present, these patients have been
labelled as ‘inappropriate attendances’; those people who attend ED because of zero
cost, convenience, or because of poor links with a GP.�

In this proposal, each patient would be assessed as either ‘ED’ or ‘primary care’ type
patient and be directed to the appropriate facility. In theory, ED would see the more
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serious emergencies (at no charge) without spending time on ‘GP-type’ patients, who
would pay a fee in the primary care unit and either be referred back to their own GP
for follow up, or encouraged to register with a GP practice. There would be some
capacity to refer patients back and forth between the ED and the primary care facility,
depending on clinical decisions.

This proposal arises now because under the new Primary Health Organisation (PHO)
contract, all patients are theoretically funded by the local District Health Board
(DHB) to see their GP for primary medical care; attending ED for less serious matters
is seen by health board management as an unnecessary extra cost (being ‘funded
twice’). As back up for this assertion, the Dunedin ED is funded to see 35,000 patients
per year, but currently sees about 37,000, figures that are well above national averages
on a population basis. The Otago DHB would like to reduce this attendance by about
18,000 per annum.

The other ‘selling point’ from local management is that such a primary care facility
will help GPs fulfil their current obligation to provide 24-hour care for their enrolled
patients, as the facility will deputise as a local after-hours GP cooperative. This 24-
hour obligation is included in the present contract between PHOs and DHBs.

The Chief Executive of the Otago DHB (Brian Rousseau) linked these ideas in the
local newspaper earlier this year:

The Board has been aware for some time that the Emergency Department workload is very
high. We are committed to reducing that workload in order to shorten waiting times and
reduce untoward outcomes; addressing the 24 hour, 7 days a week, workload of GPs; and
achieving compliance with the DHB’s Crown Funding Agreement. This explicitly states that
‘access should be given to people who are appropriate from a clinical aspect’.3

To summarise so far, it is mooted that a co-located primary care facility within ED
will resolve overcrowding within ED by:

• Reducing the number of ‘inappropriate attendances’;

• Providing more appropriate care; and

• Resolving GPs’ contractual issue responsibility for 24-hour cover for their
patients.

Tensions and issues
While the proposal seems to have intuitive merit, resistance to this idea has been
vocal and sustained, emerging from staff in ED, from GPs in Dunedin, and from the
local after-hours cooperative. In my view, this resistance is illustrative of underlying
philosophical tensions and issues that are poorly articulated in public, but which
continue unabated in the background.

Unresolved tensions include:

• Tension between the academic discipline of emergency medicine and service
provisions of District Health Boards;

• Tensions within funding arrangements for primary care; and

• Tensions between the focus, philosophy, and risk management of hospital
versus primary care.
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Other contributing issues include:

• Inappropriate attribution of reasons for overcrowding in ED;

• Inappropriate fixation on ‘GP-type’ patients in ED;

• Processing systems and ‘access block’ within ED; and

• Lack of GPs available for an increased turnover at the proposed facility.

These tensions and issues will be discussed in turn.

Tension between the academic discipline of emergency medicine and
service provisions of District Health Boards
The original idea in the middle of the 20th Century of having a designated central
point in each town (called ED) with highly trained doctors able to respond
immediately to very serious injuries and acute medical problems was a brilliant
medical innovation. The foundational principles of ‘emergency medicine’ are that:
medical interventions should be done by specifically trained doctors within the first
hour after serious accidents; treatment is free; and no-one should be turned away.
These are worldwide principles underpinning the concept of emergency care as an
academic discipline. However, one of the outcomes of this innovation is that patients
who are less acutely unwell can also present themselves for treatment.

In response to this circumstance, EDs use a system of ‘triaging’ which is an initial
nurse assessment of symptoms to prioritise which patients should be seen first, and
which patients can have a delay before treatment. This is not though, a method of
identifying which patients can be sent away from ED to other providers—as patients
in triage categories 4 and 5 (able to wait for an hour or more) may still require
specific investigations or treatment that are unavailable to GPs. Indeed, a small
number of these patients will require admission to hospital—but this may not be
apparent at initial triage.

On the other hand, and in order to achieve compliance with the DHB’s Crown
Funding Agreement, the current managerial line on service provision from ED is that
‘access should be given to people who are appropriate from a clinical aspect’. At the
present time, this statement justifies pressure on ED to change their modus operandi
of clinical practice, including referring patients away from ED to other facilities.
However, doctors and other staff at ED are understandably reluctant to do so, not least
because of the limitations of the triage system mentioned above, but also because of
the public outcry that usually ensues over a ‘missed’ diagnosis, such as meningitis.

In the last 20 years, both hospital specialists and general practitioners in New Zealand
have been through considerable iteration of managerial philosophy and intervention in
health care delivery. Despite these regular ‘policy U-turns’, however, Ashton et al4

note that (at the patient level) not much has really changed; patients pay a fee to see
their GP, while hospital care is provided for free. The current proposal asks selected
patients to pay if they are seen by GPs within a hospital building, and this is a
substantial departure from previous policy.
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Tensions within funding arrangements for primary care
As with emergency departments, general practice is a highly politicised branch of
medicine. In the UK, GPs are fully employed by the government. In New Zealand,
GPs regard themselves as independent self-employed private professionals, although
patient subsidies from the government contribute to 30–50% of a GP’s annual
income. Current attempts by the Ministry of Health to get GPs to reveal their fees
illustrate the ongoing tension between state subsidy and private employment.

In the last 20 to 30 years, general practice has suffered considerable reduction in
funding and morale. This has resulted in understaffing, especially in rural areas, and
an increasing discrepancy in remuneration between hospital specialists and GPs (the
former with better rates of pay and arrangements for leave). Despite this, GPs have
continued to deliver high-quality care, partly due to their acknowledged commitment
to service as part of their professionalism.

A major current general practice issue is the provision of 24-hour care. There are
considerable societal expectations of GP altruism and self-sacrifice in New Zealand,
but it is difficult to think of any other health professional or tradesman who would
respond to a night call and be willing to lower their prices. This is, however, what
GPs have been doing for many years. (Some GPs in New Zealand have tried charging
appropriately for such care, yet fees of several hundred dollars per visit have not been
well received by the public.) These issues were behind the local decision in Dunedin
last year to change the provision of ‘after midnight to 8am (2400–0800)’ cover to a
telephone triage system, backed up by the local ED.

There are two recent medicopolitical developments that will now impact on GP
provision of 24-hour medical care. Firstly, the recent multi-employer collective
agreement (MECA) has established that vocationally registered GPs are now
equivalent to hospital specialists. This agreement challenges the current disparity in
pay rates between GPs and hospital specialists. It also implies, for example, that GPs
doing night shift (2400–0800) should receive remuneration at comparable equity to
ED staff (similar rates of pay, followed by designated time off). At present, it is
unclear how this can be achieved under the current partial fee-for-service structure.

Secondly, the current funding environment (PHO/DHB) has shifted responsibility for
after-hours care away from individual GPs to their wider funding body, that of each
PHO. (This is more in line with hospital specialists, who are not individually
responsible for finding locum cover for their ward patients in the weekends; each
hospital arranges the shift roster.) A similar change in the UK has resulted in many
GPs deciding not to do after-hours work unless they are paid at a premium compared
to their day rates.

To summarise the changes in GP funding and professionalism, there has been a
background of tension between state subsidy and private employment; these new
developments are set to further impact on the funding of general practice. In
particular, provision of 24-hour care by GPs seems to be shifting from an altruistic
model to one with more employment equity with equivalent specialists. Unless these
equity issues are resolved, it seems likely there will be a continued ‘stand-off’ by GPs
on provision of after-hours care, no matter if the facility is located in the city, which
occurs at present, or within a hospital, as is proposed.
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Tensions between the focus, philosophy, and risk management of
hospital versus primary care
The World Health Organization (WHO) has consistently promoted the concept of
primary health care as the most cost-efficient use of a country’s budget for health.
This is where doctors, nurses, and other health professionals manage almost all illness
within their own community. This concept includes GPs performing an important role
as gatekeepers.5 In both New Zealand and UK, GPs decide which patients need to be
referred to more intensive (and expensive) secondary care hospitals and private
specialists.

The reverse is true in the United States (US) where most people do not have a GP, and
where an inordinate proportion of their nation’s budget is spent on hospital services.
However this has not resulted in better overall outcomes of health—as US population
health indices rank poorly compared to many other developed countries.

In New Zealand, we are doing quite well compared to such international standards; in
part, this is due to our well-developed system of primary care6 and the careful use of
the gatekeeper role by local GPs.

It could be argued that ED and any after-hours primary care facility should be widely
separated by physical location; the reasons for this statement will be outlined as
follows:

• GPs largely make their clinical management decisions on clinical grounds.
This is based on symptoms and physical signs, including assessment of the
person of the patient (such as help-seeking behaviours, past illness experience,
pain thresholds, and social supports). This method of clinical practice has been
labelled as biopsychosocial7 or patient-centred.8 Furthermore, the risk-
management process in primary care includes well-established methods of
follow-up within the community and the primary health care system. At
present, this overall (day and after-hours) system works well, being an
accurate, low-cost system using highly trained specialists in primary care
(GPs).

• In hospital practice, however, the clinical model is more a traditional
biomedical one, with less cognisance of the person of the patient. Decisions
are based more on physical signs and results of investigations, which render
patients with somatisation,9 for example, at a disadvantage. Consistent with
this biomedical approach, risk management is based on disease protocols. This
includes, for example, giving febrile patients intravenous antibiotics prior to a
definitive diagnosis of meningococcal disease, partly due the major outcry that
results when such a diagnosis is ‘missed.’ GPs have no capacity to emulate
such clinical interventions, and they are required to manage the febrile patient
with quite different approaches to risk management.

A major concern of relocating primary care facilities to within a hospital is that GPs
will alter their usual way of working. Tests will now be more available, follow-up will
be less certain, and outcomes of care will be under much closer scrutiny—these
factors could cause a shift towards ‘defensive’ medicine where GPs depend more on
results of tests than on a combination of symptoms, signs, and knowledge of each
person. Perhaps the current method of practice (GPs doing primary medical
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assessments at a different location) is more cost-effective in the long term compared
with setting up a new facility that could potentially alter the established pattern of risk
management in primary care, with an increase in the costs of investigations and
treatment.

The conceptual differences described above (between hospital-based care and general
practice) have resulted in poor links between secondary and primary care. At times,
specialists in hospital practice seem to have a limited understanding of the scope of
practice of GPs, and they have been critical of them for either over- or under-referring
patients to hospital. On the other hand, GPs have been critical of ED and hospital
specialists for over-investigating, for not referring patients back for follow-up, or for
cross-referring within the hospital.

Over and above these longstanding misunderstandings and tensions, the local
discussion in Dunedin on provision of after-hours care has become quite complicated.
GPs have seen the ED issues of overcrowding and delays in processing as ED
problems rather than general practice ones, and are less than keen to be caught in the
crossfire between ED and hospital management.

There are further unresolved questions. If the primary care facility is to increase
turnover (from the current 24,000 patients per year by 12–18,000 patients), there will
need to be a system of managing these extra numbers. GPs may be asked to change
their current method of initial assessment and use an ED-type triaging system instead.
The implications of this change in clinical practice are considerable, and are similar to
asking ED staff to change their own foundational principles of emergency medicine.

The rest of this article will focus on other issues that also impact on this proposal to
shift a primary care facility to within an ED.

Inappropriate attribution of reasons for overcrowding in ED
The Otago DHB management has correctly identified an ongoing problem; that of
‘overcrowding’ of ED and long processing times. However, they have so far
presented this problem to the public as being solely attributable to ‘inappropriate
attendance’ by ‘GP-type’ patients. According to Ardagh and Richardson, ED
overcrowding is endemic and is due to three factors; the number of attendees, how
patients are seen and processed, and the ability to transfer patients from ED to
hospital wards.10 These factors will be discussed in turn.

Inappropriate fixation on ‘GP-type’ patients—One of the more persistent and
misleading ideas about ED is that inappropriate attendees can ‘clog up’ ED and slow
processing times. However, by definition, such ‘low acuity’ patients should only
require a consultation. If they are truly a GP-type patient, then the consultation should
be similar to what would happen in private general practice, where there is usually a
consultation lasting between 10 and 30 minutes, occasionally there would be a blood
test, and rarely there would be a referral for X-rays or to other doctors. GP-type
patients cannot be ‘clogging up’ ED, as they will never be there for more than an hour
at most.

There is, however, a persistent line from management that patients in triage categories
4 and 5 (or those who are not admitted from ED) are patients who should have been
seen by GPs. Although the initial nurse triaging process can identify certain patients
who are safe to wait for over an hour, this does not in fact imply they are
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‘inappropriate attendees’. A patient with an ankle fracture can safely wait for several
hours for their plaster (given adequate pain relief), but their treatment is best done in
ED, and they will not be admitted for further care.

Triaging only measures the urgency of patients’ presenting symptoms; triaging is not
treatment in itself, and it has poor correlation with the appropriate place or type of
eventual definitive treatment. Doherty, for example, identified the mortality rate of all
5 categories of the triage scale, further establishing the principle that even category 5
patients have a significant death rate11 and should not be ‘triaged away’ from ED.

It is difficult to see how low-acuity patients are ‘diverting funds’ away from other
areas of hospital practice (an idea promulgated by local management), as they are
marginal costs to the normal provision of an emergency department. A prescription
pad costs very little and a GP-type consultation should only take 15 minutes. If,
however, these patients require further tests that take time to interpret, then there are
two conclusions; either they are not low-acuity patients or else they are being over-
investigated. This will be discussed in more detail below.

Intrinsic processing capacity of ED—The method of processing patients at ED has
been labelled as ‘intrinsic capacity’. This issue includes staffing levels of both doctors
and nurses, the physical capacity and layout of the facility, how patients are triaged,
which doctor assesses the patient, and so on.

As Ardagh and Richardson noted; the ‘unnecessary use of investigations, and the
consequent wait for results before a decision is made, prolong the length of stay in the
department. Similarly, the unnecessary duplication of assessment of patients, firstly
by ED staff and then by the receiving team, introduces significant increments to the
length of stay’.10 (On occasion there is further duplication (or ‘triplication’ of
assessment) if patients have been previously assessed by GPs and sent in for ward
management.)

Access block
One of the problematic issues mentioned above is that ED is dependent on surgical or
medical registrars to ‘accept’ certain patients for further inpatient treatment; there can
be significant delays while waiting for these doctors to appear in ED.

Dunn showed how overall ED waiting times were not related to numbers attending,
but directly proportional to ‘access block’, defined as when an inpatient bed is not
available for a patient in ED who needs to be transferred.12 This point was also noted
recently13 by a spokesperson for the Association of Salaried Medical Specialists, but
has not been acknowledged in public statements by management. Access block raises
other issues such as hospital-bed occupancy rates that can cope with ‘surge demand’,
and adequate staffing in wards and in ED. Perhaps it is easier for management to label
the problem of ED overcrowding as ‘inappropriate attendance’ than look at more
complex (and potentially costly) issues of planning and staffing in the hospital
generally.

Lack of GPs available for increased turnover at the proposed facility
The current turnover at the Dunedin cooperative is about 24,000 patients per year, and
it is currently difficult to supply two daytime doctors during the day. There is also
only one doctor rostered on during weeknights until midnight. The proposal to shift
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12–18,000 patients from ED to the primary care facility will mean an increased
demand for appropriately trained GPs. It is not clear, at present, where these GPs are
going to appear from.

Summary

These are difficult and complex issues, with many key-players:

• The first ‘player’ is the DHB, which now has responsibility for funding of
both hospital services and the partial subsidy of primary care. As the Dunedin
ED sees more patients than the national average per head of population, it
would not seem unreasonable that they instigate steps to reduce patient
attendance.

As previous attempts to educate the public (via newspaper and radio
advertisements) to ‘reserve ED for emergencies’ have not been very effective,
the current proposal seeks to have GPs work in ED within their own facility,
so primary care patients and less serious emergencies could be seen by GPs.
There is some previous UK research giving limited support to the idea that
individual GPs can manage such patients effectively and with lower flow-on
costs than junior ED staff14, but that research has not been replicated in New
Zealand. There is also little published research so far on full-scale primary
care facilities in an ED location.

• The second player is ED, which has been less than enthusiastic. This is not
surprising, as ED staff take pride in their work and the proposal implies not
only that they cannot get their house in order, but that other medical
professionals can do a better job. Furthermore, the proposal is (in effect)
asking ED to turn some patients away from their facility; this is counter to
their well-established principles of emergency medical care, and puts them at
considerable risk of negative publicity should any patient have an adverse
outcome.

ED should be supported to not change the academic principles underlying their
philosophy of care. As mentioned above, overcrowding in ED is a complex
and worldwide phenomenon with three major contributing factors, only one of
which would be addressed by this proposal.

• In the meantime, the third ‘player’ is the local GPs of Dunedin, who have been
watching the building tensions between ED and management and are not keen
to be involved. However, management have attempted to link them into this
proposal to help resolve GPs’ responsibility for 24-cover of their patients.
Although DHBs do contribute to the annual income of GPs by way of patient
subsidies, putting pressure on GPs to change their place of work sits uneasily
with practitioners who consider themselves to be self-employed.

Further complicating factors are that GPs appear to be moving away from an
altruistic model and wish to reduce the gap in employment conditions
compared to their hospital colleagues, and that the responsibility for night
cover seems to be shifting from individual GPs to that of their respective
PHOs. This shift has already occurred in Christchurch, where the local PHO
now directly funds the local primary care after-hours service. This is a
significant PHO initiative; a further helpful step would be for PHOs to
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collectively renegotiate the national DHB contract for provision of after-hours
primary care.

• The fourth (and so far invisible) player in this discussion is the patient. There
have been some similar proposals mooted in the UK, but there is less patient
resistance there as both hospitals and GPs are fully funded. In New Zealand,
however, some patients would pay while others would be seen for free. This
would depend, not on patient choice, but on clinical assessment. Patients could
understandably be confused, and staff could be under considerable pressure
from patients to alter their assessment of urgency or proposed place of
treatment.

Furthermore, the GP cooperative will presumably continue to carry the
financial risk for the new (private) service within ED. As some patients who
currently attend ED because of zero cost will now be seen by GPs and charged
for their consultations (and who may be unable to pay), it could be argued that
the local DHB is simply shifting the burden of providing ‘free’ health care to a
private facility. The patient, who is at the centre of these changes, is now
caught between two financial organisations keen to reduce their financial risk.
Furthermore, commercial viability of the new facility could be compromised if
a new private Accident and Medical clinic sets up at the old site, as has been
mooted.

The fundamental problem seems to be the irreconcilable differences between publicly
funded secondary care and privately funded primary care. It would be a refreshing
change if GPs and hospital specialists could work together in the same facility; this
has potential to improve the links between primary and secondary care, but current
funding models pose barriers to such arrangements.

In summary then, the idea of co-location of primary care facilities within ED seems a
logical one that would address a number of issues. However, the impetus for the
current proposal (attribution of overcrowding in ED to ‘excessive numbers of GP-type
attendees’) is both naïve and simplistic. The proposal challenges the academic basis
of both emergency medicine and primary care; so far these challenges have not been
adequately discussed, let alone resolved. In short, there are a considerable number of
barriers that need to be addressed before this proposal should proceed.
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PHARMAC and long-acting insulin analogues: a poor man’s
insulin pump—but not available to the poor man
Jeremy Krebs

Abstract
Insulin glargine is a long-acting insulin analogue providing a more predictable and
reproducible circulating insulin profile than other available basal insulin products.
Hypoglycaemia is one of the main limiting factors to patients with diabetes requiring
insulin, in achieving tight glycaemic control and reduced rates of complications.
Evidence from randomised controlled clinical trials demonstrates reduced rates of
hypoglycaemia in patients with type 1 and type 2 diabetes using insulin glargine
compared with other basal insulin. Insulin glargine has been registered for use in New
Zealand since June 2001, but currently remains unsubsidised by PHARMAC.
Reducing the incidence and impact of diabetes is one of the stated aims in the New
Zealand Health Strategy and the complete lack of funding for pharmaceutical agents
such as insulin glargine severely limits its accessibility to patients with diabetes and
would seem in contradiction to this aim.

Drug: Insulin glargine (Lantus)

Indication: Treatment of type 1 and type 2 diabetes

Background: Both type 1 and type 2 diabetes are associated with micro and
macro-vascular complications. Diabetes is the most common
cause of blindness and renal failure requiring dialysis in New
Zealand. However, maintaining tight glycaemic control has
been shown to reduce the rates of diabetes related
complications in both type 11 and type 2 diabetes.2 This forms
the basis of management guidelines advocating HbA1c targets
of 6.5–7.0%.

Hypoglycaemia is the main limiting factor for individuals
with type 1 diabetes or those with type 2 diabetes using
insulin in achieving these targets.1

Hypoglycaemia results from excess circulating insulin
dissociated from food intake and can be particularly
problematic when occurring overnight. Hypoglycaemia is
what patients with diabetes fear the most and can have
profound effects on work capacity, efficiency, and lifestyle in
general. Recurrent unexplained hypoglycaemia often limits
patients’ willingness to attempt to achieve better control.

Conventional management of type 1 diabetes utilises one or
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two injections of intermediate or long-acting insulin such as
NPH insulin (insulin isophane), with mealtime injection of
short-acting insulin, currently most commonly with a rapid-
acting insulin analogue.

Limitations to achieving tight glycaemic control with this
regimen include the peak effect of NPH insulin which occurs
4-6 hours after injection and the intra-individual variability in
circulating insulin profile following injection of NPH insulin.
This often creates an unpredictable excess insulin action
overnight and/or several hours post-prandially contributing to
episodes of hypoglycaemia.

Insulin glargine is a long-acting human insulin analogue
which provides a once-daily basal insulin with a more
predictable and reproducible circulating insulin profile than
other available basal insulin products.3 The profile of Glargine
is similar to that achieved with a continuous subcutaneous
insulin infusion (insulin pump) and has been dubbed “the poor
mans pump”.

Glargine reduces fasting plasma glucose and reduces the
frequency of both nocturnal and daytime hypoglycaemic
episodes in individuals with type 1 diabetes who are achieving
good glycaemic control.3 Additionally, meta-analyses in type
2 diabetes show reduced nocturnal hypoglycaemia and
improved glycaemic control with glargine compared with
NPH insulin.4

Government
policy:

The New Zealand Health Strategy identifies diabetes as one of
the 13 population health objectives stating an aim: “To reduce
the incidence and impact of diabetes”.5

Current situation: Glargine has been registered and approved for use in New
Zealand since June 2001, however is not funded by
PHARMAC. Glargine is available on prescription through
community pharmacies.

An application was made to PHARMAC on 13 July 2004 for
consideration by PTAC. A decision was deferred to the
Diabetes Subcommittee which did not meet until May 2005.
The minutes of this meeting indicate the following:

“…recommended that insulin glargine should be listed on the
Pharmaceutical Schedule with Special Authority for subsidy
criteria that would target treatment to the following patient
groups:

Treatment of patients with type 1 diabetes receiving an
intensive regimen (injections at least three times a day) of an
intermediate or long acting insulin in combination with a rapid
acting insulin analogue for at least three months who have
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experienced:

(a) More than one unexplained severe hypoglycaemic episode
in the previous 12 months (severe defined as requiring the
assistance of another person);

(b) Unexplained symptomatic nocturnal hypoglycaemia
biochemically documented at <3.0 mmol/L, more than
once a month despite optimal management;

(c) Poor glycaemic control (HbA1c ≥ 8.0%) where attempts a
dose escalation have been precluded due to documented
frequent symptomatic hypoglycaemia associated with a
decrease in quality of life; or

(d) Poor glycaemic control (HbA1c ≥ 8.0%).”

The Subcommittee considered that insulin glargine should be
funded under criteria (a) and (b) with a high priority, under (c)
with a moderate priority and (d) with a low priority. This now
allows the pharmaceutical company to enter into negotiations
with PHARMAC for subsidisation of insulin glargine.

Cost economics: New Zealand A vial of Glargine containing 1000 IU
insulin has a ex-manufacturer price of
NZ$84.06 (8.4c per unit). This compares
with a vial of NPH insulin containing 1000
IU of NZ$17.68 (1.8c per unit). However,
the majority of patients on insulin use an
insulin pen device for administration of
insulin. The equivalent comparison is a
penfill vial of 300IU Glargine each at
NZ$25.22 (8.4c per unit) or a penfill vial of
300IU NPH insulin at NZ$5.97 (2.0c per
unit).

Internationally Glargine is widely available worldwide. In
the United Kingdom, Glargine was assessed
by NICE (National Institute of Clinical
Excellence) in 2002 and recommended as a
treatment option for people with type 1
diabetes.6 In addition it is recommended for
consideration in selected patients with type 2
diabetes, but not for routine use in this
group. There are no funding restrictions to
Glargine in the UK. Glargine is available in
the United States on insurance funded
managed care systems. In Australia,
negotiations are ongoing between the
pharmaceutical company and funding
bodies.
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Comment: Whilst the rigorous assessment of clinical efficacy and safety
as well as pharmacoeconomics of any new pharmaceutical
agent is important, this should be conducted in a timely
fashion. The current process as applied to insulin glargine is
creating considerable delay in making this agent available to
patients with diabetes in New Zealand who are unable to meet
the full cost. Furthermore, it is likely to make it unavailable to
many who would derive quality-of-life benefit if not benefit
defined by the clinical endpoints likely to be required by
PHARMAC.

The Special Authority system for access to pharmaceuticals
creates time-consuming additional paperwork for busy
clinicians which can create a barrier to access for patients to
receive pharmaceuticals from which they would benefit. In
some instances the criteria are ambiguous and in others
impractical to follow in routine clinical practice.

For an agent such as insulin glargine, where the patient group
who may receive it is small and well defined, would it not be
reasonable to allow more general access, with clear guidelines
as to its recommended use? At the risk of being accused of
patch protection, as many general practitioners may feel that
they do not have the necessary experience to differentiate
those most likely to benefit, a possible approach could be to
restrict Glargine to specialist only prescription or initiation.

The New Zealand Health Strategy highlights both obesity and
diabetes as priority areas. In contradiction to this, the current
funding situation for therapies and pharmaceuticals for the
management of obesity and diabetes in New Zealand provides
an environment for physicians rather like NASA trying to
send the Space Shuttle Discovery into orbit with a IBM486
chip and no broadband internet access.

There is no funding for pharmaceuticals such as orlistat or
sibutramine, no funded bariatric surgery, limited funding of
insulin pumps, limited access to thiazolidinediones and
currently no funding for insulin glargine. With an exciting
array of new agents on the horizon for obesity and diabetes
management what hope has the poor man got in New Zealand
for Pentium 4 management.
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Human instincts, normal and pathological: the religious
instinct
This extract comes from a speech read at the Annual Meeting in Auckland by
Herbert Barraclough, M.B., Auckland, and published in the New Zealand
Medical Journal 1905, Volume 4 (16), p211–212.

The Religious Instinct.—This last of all the instincts with which I propose to deal is
also the most recent in origin. It has been well said that the two qualities which
separate man from brute are the possession of the power of articulate speech and of
the religious instinct. Although recent from an evolutionary point of view, it is still
immeasurably ancient in its inception. All religions have originally developed from
observation of the phenomena of nature.

First, the different powers of nature have been looked upon as gods, and then, out of
chaos, benign and malignant gods have been separated. There has appeared a spirit of
reverence and love for the good, a spirit of hatred for the evil gods. And above all has
come that longing .for a future life, that feeling that when the breath, the spirit, the
soul separates from the body it does not die, it but enters upon a new phase of
existence. These feelings are of the very essence of religion and are independent of
dogmas.

The modern world has seen many perversions of the religious instinct, but probably
none more absurd and ridiculous than those of recent years. For the initiators of these
various mental aberrations we can have no respect: they are mostly rank impostors.
But for their deluded victims we must feel considerable sympathy, as their credulity
and superstition practically merit the name of insanity. We have Prophet Dowie still
with us; Piggott, the new Messiah, of the sect of the Agapemonites, is almost dead;
but within the last few days we have heard of members of the sect of Christian
Israelites setting out for Denver City to await the end of the world.

This is, indeed, a good American money-making dodge, almost a stroke of genius.
Revival services are only a few degrees better, the frothy emotionalism of such
meetings being utterly detrimental to proper balance of mind. But beneath these
superficial excrescences, it fills one with hope to note an undercurrent of religious
feeling which is deep and true. It is a religious sentiment which follows no special
creed, but realises its religion in deeds rather than words, which believes that religion
is a life to be lived, that it is too sacred to be shouted from the housetops, and that the
counterpart of the love of God is love of man.



�����������	��

� �
��	��� � ���	
Vol 118 No 1221 ISSN 1175 8716

NZMJ 26 August 2005, Vol 118 No 1221 Page 108 of 138
URL: http://www.nzma.org.nz/journal/118-1221/1647/ © NZMA

 

Itchy Integument
A 52-year-old woman presented with a history of urticaria with an abdominal
distribution. Her general practitioner referred her to a dermatologist who noted an
abdominal mass. Blood tests indicated abnormal liver function, and a CT scan was
then requested (Figure 1).

Figure 1

Question—What is the diagnosis?
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Answer
Appearances are of a large hepatocellular carcinoma. The patient was noted to be
Hepatitis B (HBV) positive. Infection with HBV is a major risk factor for the
development of hepatocellular carcinoma. Indeed, the risk of hepatocellular
carcinoma is increased approximately 10 times as compared with those that are not
H. pylori soluble antigen (HPSAG) positive.

Other complications of HBV infection are chronic hepatitis, hepatic cirrhosis, and
liver failure. Some authors have suggested hepatic imaging surveillance of those
patients who are known to be infected with HBV. These transverse CT images
through the liver show a large intrahepatic mass with heterogeneous enhancement
consistent with hepatocellular carcinoma which was subsequently proven on biopsy.
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Acute poisoning
A report from the National Poisons Information Service in the UK tells us that the
number of poisoned patients presenting to Emergency Departments (EDs) is
increasing, accounting for 5%–10% of an ED’s workload. Rings a bell. And such
patients account for 10% of admissions to general medical wards. Also sounds
familiar.

Paracetamol remains the most common drug taken in overdose in the UK (50% of
intentional self poisoning presentations). Non-steroidal anti-inflammatory drugs
(NSAIDs), benzodiazepines/zopiclone, aspirin, compound analgesics, drugs of misuse
including opioids, tricyclic antidepressants (TCAs), and selective serotonin reuptake
inhibitors (SSRIs) comprise most of the remaining 50%.

We Kiwis obviously have a lot in common with our Anglo-Saxon cousins.
Postgrad Med J 2005;81:204–16

N-acetylcysteine and chronic obstructive pulmonary disease
We know that N-acetylcysteine reduces hepatic damage after paracetamol poisoning,
but is it any good in chronic bronchitis? Respiratory physicians in Europe postulated
that oxidative stress has major importance in the pathogenesis of chronic obstructive
pulmonary disease (COPD). Therefore, maybe antioxidants such as N-acetylcysteine
could reduce oxidative stress in patients with COPD. So 523 patients with COPD
were randomly assigned to 600 mg daily N-acetylcysteine or placebo. After three
years, analysis showed that the yearly rate of decline in FEV1 and the number of
exacerbations per year did not differ between groups. Another good theory bites the
dust.

Lancet 2005;365:1552–60

More about generic prescribing
In 2001, expenditures for prescription drugs in the United States were $141 billion.
Furthermore, drug spending is increasing at a rate of over 10% per year and currently
represents 11% of all health care expenditures in the US. Sounds familiar—any
solution to this problem? Well what about generic substitution? Generic drugs are
typically less expensive than brand-name drugs and prices for generics have
historically increased less than those for brand-name drugs. In a recent study based on
US national survey data, it has been postulated that US doctors could cut nearly $9
billion per annum off the government’s healthcare budget simply by prescribing only
generic drugs. Sounds very good—and we have heard the same story from
PHARMAC. However, there are traps for the unwary as our recent experience over
the generic substitution for Ventolin branded salbutamol demonstrates.

Ann Intern Med 2005;142:891–7
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Bad news about monoclonal antibodies
Progressive Multifocal Leukoencephalopathy (PML) is a rare and usually fatal
opportunistic infection of the central nervous system. It is caused by reactivation of a
clinically latent JC polyomavirus infection which infects and destroys
oligodendrocytes, leading to multifocal areas of demyelination and associated
neurologic dysfunction. Apparently the majority of healthy subjects are seropositive
for this virus. Hitherto, only those with impaired cell-mediated immunity, viz patients
with AIDS or leukemia or organ transplant recipients, suffered from this terrible
disease. Recently, however, PML has been diagnosed in three patients being treated
with natalizumab, a humanized monoclonal antibody against α4 integrins. These
patients were among 3000 who had participated in clinical trials of naturalizumab for
the treatment of multiple sclerosis or Crohn’s disease. It seems likely that
natalizumab, by preventing normal trafficking of lymphcytes, led to unbridled JC
virus replication in these patients.

One wonders whether this problem might be seen with other monoclonal antibody
medications?

N Engl Med J 2005;353:414–7

Farewell to the Great Company of Barbers and Surgeons?
Hugh Phillips, President of the Royal College of Surgeons, in a recent interview in the
BMJ has intimated that changes in nomenclature are appropriate. He said, “If you
look all around the world surgeons are called doctors, but we have held on to this
ancient rule of the guilds whereby we weren’t physicians because we didn’t have to
go to university, we were apprentices”. He feels that patients need to be reassured that
their surgeon is medically trained and not an unqualified barber surgeon. Methuselah
recalls that urologists in New South Wales have already taken this sensible step.

BMJ 2005;330:1103
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PHARMAC responds on salbutamol
We disagree with Dr John Gillies and colleagues’ views (published in the 12 August
2005 issue of the Journal; http://www.nzma.org.nz/journal/118-1220/1616/) on the
introduction of a new brand of salbutamol (Salamol) onto the New Zealand
Pharmaceutical Schedule. Salamol is efficacious, and blockages can occur with any
CFC-free inhalers (including Ventolin.)

Patient perceptions are important—but some data suggest that nearly half of patients
will report subjective differences between their own and study-supplied Ventolin
inhalers.1 However, we acknowledge that this issue did highlight the need to consider
better education campaigns around sole supply arrangements for asthma products.
Patient education needs to include regularly washing CFC-free inhalers—including
Ventolin CFC-free inhalers.

Efficacy, published research and use internationally
Salamol was approved by Medsafe (the New Zealand Medicines and Medical Devices
Safety Authority, a business unit of the Ministry of Health) in 2004, following a
standard approval process, meaning that it meets the standards of safety and efficacy
required of medicines in New Zealand. The approval process includes a rigorous
review of the literature and proof of bioequivalence with the innovator (in this case,
Ventolin). The submission made to Medsafe for approval of Salamol included clinical
trial data. The approval of a medicine by Medsafe is independent of PHARMAC.

International randomised double-blind studies have demonstrated that respiratory
function did not differ between generic and branded salbutamol and that there was
clinical equivalence between the generic and the branded salbutamol1,2 (PubMed
search using the keywords “generic salbutamol”).

Salamol is, like Ventolin, a brand of salbutamol and is bioequivalent. Salamol is also
widely used internationally, having been approved in the United States and the United
Kingdom. In the United Kingdom (where it is manufactured), Salamol has been
registered and prescribed for over four years and has a significant share of the
salbutamol market there, with over 600,000 units being dispensed each month. There
is nothing to compare this product’s introduction with fenoterol’s safety concerns.

In response to the complaints PHARMAC had received from patients and clinicians,
Medsafe asked both Environmental Science Research (ESR) and the Australian
Therapeutic Goods Administration (TGA) to test Salamol and investigate.
PHARMAC and Medsafe are awaiting the final results and will advise clinicians of
Medsafe’s findings once these are available.

Patient perception and palatability
We do note that users of Salamol who have previously used the Ventolin inhaler have
reported that inhaler feels different when used. Indeed the “force” and coldness of the
spray feel different between the two inhalers. This does not, however, affect the actual
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delivery of the chemical. It is possible that this difference in delivery has led some
patients to conclude that the Salamol inhaler is less effective.

The Williamson study above,1 which compared open-label Ventolin, blinded Ventolin
and a generic salbutamol, indicates that generic substitution of salbutamol is often
affected by subjective negative perception by both patients and doctors, which are not
based on any clinical differences. These may well resolve with time as people become
accustomed to using the new inhaler and realise that it is as effective as their old one.

In the same study, fifty-five per cent of patients said they could detect a difference
between the inhalers, when there were no significant differences between treatments
in any of the objective parameters measured. Of particular interest however, 45%
noted a difference between their usual Ventolin and the open or blinded Ventolin. The
authors concluded inter alia that patients’ own assessment of their relief inhaler seems
to be influenced by factors other than efficacy.1

Clinicians should also recognise that patients equate the “coldness” and the impact of
the propellant on the post pharyngeal wall with efficacy. This does suggest that there
should be more education around proper inhaler technique to ensure that devices are
being used properly.

Device issues including blockages
The manufacturers of Salamol acknowledge that the device can clog and advise that it
should be washed regularly. All CFC-free salbutamol inhalers can clog if not cared
for by careful washing.3–5 Washing each week with warm running water for at least
30 seconds prevents possible clogging. The makers of Ventolin give the same advice
on their packaging.

The PTAC submission included a study comparing the blockage rates of Aeromir,
Salamol and Ventolin. The study showed no significant difference in blockage rates
when the devices are cleaned in accordance with manufacturers recommendations.

These factors highlight the importance nowadays, with the advent of CFC-free
inhalers, for clinicians to advise patients that, regardless of the product, CFC-free
inhalers can clog, and teach how and when to clean the devices. Washing instructions
are included in the patient information sheets provided with each inhaler. Washing is
important, as even if the device does not completely obstruct, the doses delivered may
still be reduced. This equally applies to Ventolin.

The Salamol device’s size and shape is appears to be identical to that of Serevent
long-acting beta-agonist (LABA) metered dose inhalers.

Alcohol content
Alcohol is a common solvent in many pharmaceuticals especially liquid preparations.
The amount of alcohol contained in each puff of Salamol is in the thousandths of a
millilitre—less than the amount of naturally occurring alcohol found in a glass of
freshly squeezed orange juice.6

The amount of alcohol used in MDIs is insufficient to have a pharmacological effect7

or affect driving.8 Claims that inhaling micrograms of alcohol will affect an adult’s
driving ability have been refuted by the NZ Police and in the United Kingdom (see
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footnote #1). Salamol is approved for use in a number of predominantly Islamic
countries, including the United Arab Emirates and Kazakhstan.

Consultation with expert and patient groups
In addition to our standard consultation processes,9–11 the issues around generic
salbutamol were discussed in detail by the Pharmacology and Therapeutics Advisory
Committee (PTAC12) and its Respiratory subcommittee (both independent clinical
advisory committees to PHARMAC) and the Tender Medical subcommittee (which
consists of clinicians and pharmacists). The consultation document identifying which
drugs are being considered for tender was widely distributed to suppliers, professional
bodies and interested clinicians and other groups on 16 October 2002. This included
the Asthma and Respiratory Foundation of New Zealand (ARFNZ), the Thoracic
Society of Australia and New Zealand (TSANZ), the Paediatric Society of New
Zealand, New Zealand Medical Association, the Royal Australasian College of
Physicians, and the Royal New Zealand College of General Practitioners.

As outlined in the October 2002 letter, the Tender Medical subcommittee considers
all products proposed for tender before the final list is approved by PHARMAC’s
Board. It also considers all the products where bids were received to give it the
opportunity to review the products that are to be proposed for sole subsidised supply.
In the case of Salamol the subcommittee considered there was no clinical reason not
to award a tender, but did request that the Respiratory subcommittee review the
device before any decision was made to accept the tender.

The Respiratory subcommittee in turn was satisfied with the device, highlighting only
that it may present an issue for Islamic patients who may object to alcohol on
religious grounds. This has since been discounted by comment from Islamic
spokespeople, and as the subcommittee noted, if a patient did strongly object to taking
a medicine containing alcohol they could use terbutaline. The relevant part of the
minutes of the subcommittee’s September 2003 meeting is in footnote #2.

In May 2005 PTAC considered that Salamol should remain on the Pharmaceutical
Schedule and, subject to satisfactory TGAL results, saw no clinical reason why
PHARMAC should not proceed with a sole supply arrangement for the product.
However, it recommended that any continuation of subsidised access to Salamol
should be associated with an awareness campaign in which PHARMAC emphasised
the need to regularly wash all CFC free inhalers. The relevant part of the minutes of
PTAC’s May 2005 meeting is in footnote #3, which further details various issues
around Salamol.

Lesson learnt
We acknowledge that there were a number of complaints about Salamol with a great
deal of media interest. Most complaints reported to CARM were from pharmacists
rather than doctors, with relatively few pharmacists at that. Once we realised that
public confidence in the product had been unreasonably shaken, we reached
agreement with Airflow to continue the listing of both products. PHARMAC had no
concerns over Salamol’s efficacy. Ventolin now has the same access to subsidy as
Salamol, and it remains up to the supplier (GSK) as to whether it maintains a
surcharge on Ventolin.
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We understand from Medsafe that the UK experience showed that any concerns were
resolved simply by patient education. Medsafe also states that in the UK that the
Asthma Society and patient groups were all onside in a background of CFC to non-
CFC substitution.

This issue did highlight the need to consider education campaigns around sole supply
arrangements for asthma products. Both patients and clinicians can be very “brand
loyal” and any change to an “iconic” product needs to be handled carefully. The
Williamson study concluded that careful encouragement is required when changing to
a generic product, and that this has particular implications for converting to CFC-free
products.1 Further, with hindsight we should have asked the supplier to give more
information to clinicians about the different taste and feel of Salamol.

Comment
Advice to patients must now include regularly washing all CFC free inhalers—as has
been needed since CFC-free Flixotide was introduced in January 1998 and CFC-free
Ventolin was introduced in June 2001.

PHARMAC considers sole supply arrangements in general to be appropriate for the
asthma market.

The authors’ arguments about role of the Asthma and Respiratory Foundation
(ARFNZ) might have been stronger had someone ensured that any of the authors’
own conflicts of interest were declared. The Journal’s policy on conflicts is clear,13

and such statements have occurred in other Special Series articles.14,15 ARFNZ is but
one of a number of organisations with an advisory role that fund themselves in part
through the supply of pharmaceutical products.

There are larger issues for children with asthma, for instance the lower rates of use of
inhaled corticosteroids (ICSs) by some ethnic groups when compared with their
higher use of reliever inhalers and rates of hospitalisation—as can be seen below in
Figure 1 and Table 116 (details can be supplied on request). These are issues we all
need to look at together.
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Figure 1

Relative patterns of asthma Rx use and hospitalisations in children aged 5-14 with 
asthma - by ethnic group, 2003/04, relative to NZ Europeans 
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Table 1

Possible rates of Rx use in patients with asthma*
rates:1000 - accounting for missing ethnicity data

ICS (incl LABA/ICS combinations)
agegroup NZ 

European
Maori Pacific 

Island 
Other Total

0-4 57.8 81.6 56.9 70.1 63.6
5-14 75.2 66.6 43.8 63.0 70.0
15-24 66.9 57.0 32.5 17.3 57.6
25-34 61.2 65.9 38.8 21.7 57.3
(crude total) 60.9 60.5 38.4 33.6 62.2
age-standardised 66.3 66.6 42.0 42.9 62.4

SABA
agegroup NZ 

European
Maori Pacific 

Island 
Other Total

0-4 104.4 223.1 192.7 161.5 142.7
5-14 99.6 114.9 83.3 84.8 100.2
15-24 111.0 109.2 60.1 24.8 98.0
25-34 99.0 129.1 70.4 29.2 96.1
(crude total) 94.5 123.1 86.1 53.1 104.6
age-standardised 103.3 137.2 95.0 71.1 106.7

LABAinh incl comb ICS
agegroup NZ 

European
Maori Pacific 

Island 
Other Total

0-4 2.0 2.5 2.8 2.3 2.2
5-14 6.4 4.3 2.7 4.3 5.5
15-24 9.5 6.9 3.3 1.8 7.8
25-34 10.9 10.6 5.2 3.3 9.9
(crude total) 7.3 5.6 3.1 2.7 6.9
age-standardised 8.3 6.8 3.8 3.4 7.3
*probable underestimate of pt nos., through overestimating dispensings/pt 
   (because earlier data less likely to have NHIs ascribed, hence too few pts)

Rates of hospitalisations for asthma, 2003/04
hospitalisations for asthma
rates:1000 - accounting for missing ethnicity data
agegroup NZ 

European
Maori Pacific Other Total

0-4 7.8 20.5 24.6 11.7 12.5
5-14 1.9 4.3 5.3 3.4 2.8
15-24 1.3 3.0 2.7 0.7 1.6
25-34 0.9 3.0 2.7 0.9 1.3
(crude total) 2.2 6.5 7.6 2.7 3.4
age-standardised 2.6 6.8 7.7 3.7 4.0
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Footnotes:
#1. Extract from Airflow media statement 6 May 2005.

UK analysis by Lion Laboratories, manufacturers of evidential breath machines, shows that if a
subject with no alcohol in his body used a similar inhaler to Salamol, sealed his mouth closed and
immediately blew into an intoximeter it would produce a breath reading of 32 microgram per 100ml
(three points below the UK upper limit for driving). One minute later, not having used the inhaler
again, the reading was 1 microgram. Six minutes after using the inhaler there was no trace of
alcohol in a breath test. Provided a period of at least six minutes elapses between the use of an
inhaler and a breath test there is no effect on the alcohol reading.
Lion Laboratories also calculated that to raise the breath or blood, alcohol level from zero to the UK
legal limit for driving, a 70kg man would need to take over 5500 actuations of the inhaler product
in less than 30 minutes. This equates to around 27 containers.

#2. Relevant record from PTAC’s Respiratory subcommittee meeting 11 September 2003

Salbutamol metered dose inhaler

The subcommittee noted that in response to the 2002/03 Invitation to Tender PHARMAC had
received bids from [deleted] suppliers for the salbutamol 100 mcg per dose aerosol inhaler, Airflow
Products’ being the best provisional bid. The subcommittee noted that this product was not yet
approved by Medsafe.
The subcommittee noted that this product came from the UK based manufacturer Norton. The
subcommittee noted that the CFC-free inhaler contained small amounts of ethanol, which may be
an issue with some patients, such as Muslims. However, the subcommittee noted that these patients
could switch to terbutaline which was fully funded on the Pharmaceutical Schedule.
The subcommittee considered that there was no clinical reason not to award the tender for
salbutamol metered dose inhaler to Airflow, subject to Medsafe approval.

#3. Relevant record from the Pharmacology and Therapeutics Advisory Committee meeting 19
May 2005

Salamol (salbutamol)

The Committee noted that, following consideration by the Tender Medical and Respiratory Sub-
committees of PTAC in 2003, the distributor of Salamol had been awarded a contract for sole
supply status, which was due to take effect on 1 July 2005. It noted that both sub-committees had
indicated that there was no clinical reason not to award sole supply status to Salamol.
The Committee noted that Salamol had been approved by Medsafe for distribution in New Zealand
in December 2004 and that it had been available in the UK for almost 4 years and in the United
States for about 1 year.
The Committee noted that, following listing on the Pharmaceutical Schedule in New Zealand,
PHARMAC had received 268 complaints about Salamol. The main areas of complaint were
categorised as follows:

• Less perceived effect

• Reduced number of doses

• Taste

• Alcohol content

• Clogging

• Does not fit into all spacer types
The Committee noted that similar problems with blocking had been reported in the UK. It noted
that the manufacturer (IVAX) had supplied studies, which showed that the majority of complaints
received in the UK related to clogging and dose delivery failure. These problems were resolved
when the inhalers were cleaned. The Committee noted that the rate of complaints in the UK after 10
months of sales in the UK was 110 per million inhalers sold, and this rate decreased over time while
sales increased.
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The Committee noted that Medsafe, using the technical expertise of ESR and the TGA laboratories
(TGAL) in Australia, had tested samples from two batches of Salamol as well as six “faulty”
inhalers. It noted that, while the results of the TGAL testing were not yet available, Salamol had
passed the tests conducted by ESR which meant that the product met its quality specifications. The
Committee considered that the results of these tests to date showed no quality issues associated with
Salamol in regard to effectiveness and the number of doses.
The Committee considered some of the possible reasons for the other types of complaint. It noted
that Salamol does not have as strong an emission force compared to Ventolin and that this may
have contributed to perceptions of reduced effect. It also noted that the product tastes different to
Ventolin but did not regard the taste to be less pleasant.
The Committee noted that other inhalers also contain alcohol. It noted that, given the negligible
levels of alcohol contained in Salamol, the supplier had established that patients would need to take
5,500 inhalations of Salamol in order to raise alcohol levels significantly. The Committee also
noted that a Muslim community spokesperson had no objections to small amounts of alcohol in
prescribed medications when used under medical guidance. The Committee noted that it is sold in
the Middle East and registered in UAE. The Committee also noted that an Alcoholic’s Anonymous
(AA) worker had indicated no concern with the alcohol content.
The Committee noted that, while Salamol may not fit all spacers, it fits a range including both
subsidised brands and the Volumatic spacer.
The Committee concluded that the main complaint of significance was the issue of clogging. It
noted that this is a problem common to all CFC-free inhalers and that proper cleaning is important.
It noted that the datasheet for Salamol recommends storage at < 25°C compared with < 30°C for
Ventolin but did not consider there to be any evidence that this difference might impact on the rate
of clogging.
The Committee noted that clogging of the inhaler may result in patients becoming anxious. It
acknowledged that fear can have an adverse effect on a clinical situation, but considered that this
can generally be overcome by education.
The Committee considered that Salamol should remain on the Pharmaceutical Schedule and,
subject to satisfactory TGAL results, saw no clinical reason why PHARMAC should not proceed
with a sole supply arrangement for the product. However, it recommended that any continuation of
subsidised access to Salamol should be associated with an awareness campaign in which
PHARMAC emphasised the need to regularly wash all CFC free inhalers.
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Medical Director
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Lead poisoning due to ingestion of Indian herbal remedies: a
response to the case report by Roche et al
The case of lead poisoning reported by Roche et al in the 29 July 2005 issue of the
Journal (Roche A, Florkowski C, Walmsley T. Lead poisoning due to ingestion of
Indian herbal remedies. URL: http://www.nzma.org.nz/journal/118-1219/1587) has
similarities to cases reported from elsewhere regarding lead-containing ayurvedic
medicines. In particular, both haematological and hepatic effects are relatively
common in this context, with basophilic stippling and abnormal liver function tests
being more frequent findings than with industrial or environmental forms of lead
poisoning. This likely relates to the high daily doses of lead that can be acquired from
some of these medicines, relative to the typical level of daily exposures occurring
from most industrial processes.

It is well recognised that acute or subacute lead toxicity can present differently from
more subtle forms of chronic low-level lead poisoning, and marked anaemia is only
likely with relatively heavy cumulative exposures. Roche et al state that liver
dysfunction is not normally a feature of lead poisoning, and suggest that the liver
injury may be due to other hepatotoxic constituents rather than lead. While this could
certainly be true in some cases, lead hepatotoxicity is occasionally reported,
particularly with high doses, including from heavily contaminated flour (lead content
~0.03%)1 or acquired from the habit of pica,2 or other unusual routes;3 and the liver
may be more vulnerable to lead absorbed from the gut than the lung, due to increased
exposure via the portal vein.

The case highlights the value of basophilic stippling as an alert to lead poisoning. This
is a non-specific finding, occurring in a range of anaemia-associated conditions,
however with lead intoxication (and thalassaemia) the stippling of reticulocytes is
generally more coarse (reflecting greater aggregation of ribosomes). It appears a more
frequent finding with lead ingestion, and hence is a more sensitive test in that
situation than for industrial lead poisoning. It is thought to relate to lead’s inhibition
of erythrocyte pyrimidine 5�- nucleotidase,4 rather than of aminolevulinic acid
dehydrase (ALAD) or other enzymes involved in haem synthesis, but these are also
affected, with elevated zinc or erythrocyte protoporphyrin being relatively common.

Effects described elsewhere from lead-containing ayurvedic medicines include
anorexia, abdominal pain, vomiting, constipation, weight loss, anaemia, arthralgia,
myalgias, fatigue, confusion, decreased libido, disturbed liver function5,6—and in
severe cases, coma,7 seizures, and death (in a young child).8

Ayurveda is a traditional form of medicine practiced principally in India and other
South East Asian countries. The medications can contain herbs, minerals, metals, or
animal products—and are made in standardised and non-standardised formulations,
which may be in the form of pills, powders, or syrups; and which are mostly not
labelled. Some medications do not contain lead, but the lead content in certain
common preparations has ranged from 0.4 to 261,200 ug/g (ppm, or 26%).9 A similar
very large variation, between 0.9 and 72,990 ug/g (ppm; i.e. up to ~7.3%),10 has been
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noted. Formulations may also contain (generally much lower) levels of mercury
and/or arsenic. Acute lead poisoning has been reported from traditional and herbal
medicines and cosmetics originating from the Middle East11 and Mexico12 as well as
India,13,14 China, and other parts of Asia.15 There are reports concerning residents of
(or visitors to) several Western countries.

In some cases, other metal constituents may contribute significantly,16 while in others,
the vastly higher lead content suggests this is unlikely, such as in one case involving
total estimated doses of 4.7 g lead (~140 mg daily) but just 1.1 mg arsenic.6

Roche et al estimated the total acquired dose of lead as 2,426 mg. The typical daily
dose was less apparent, but as the patient had been taking at least one formulation for
at least 28 days, the average daily dose may well have been under 100 mg. While high
compared to that likely from most industrial exposures (unless hygiene is very poor),
this is a comparatively modest daily dose compared to some reported cases, in whom
the effects were more marked.

For example, a 37-year-old man became ill after consuming two herbal medicines (six
dosage units) daily for about 6 weeks, at an estimated dose of 429 mg lead per day.
Initial symptoms of abdominal pain, anorexia, constipation, and arthralgia abated—
but the pain recurred with nausea and anaemia (Hb 99 g/L), at which time blood lead
was 4.55 umol/L (~94 ug/dL).17

A 40-year-old woman took “several tablets” of a herbal medication (with a 4.4% or
44,000 ppm lead content) for abdominal pain, which then worsened over a 2-week
period with associated mild confusion and anaemia, followed by seizures. The blood
lead was 98 ug/dL.5

Some ayurvedic products have been used to treat infertility, and use during gestation
has been associated with spontaneous abortion.9 Adverse effects on the fetus and
newborn are also described; in some cases, accompanying overt maternal poisoning.18

In one case, seizures developed at 30 weeks’ gestation with maternal lead levels of 5.2
umol/L, and premature delivery occurred 36 hours after commencement of chelation.
The cord blood lead level was 7.6 umol/L, the newborn was flaccid, areflexic, and
hypopneic, and respiratory support was required. Chelation was initiated within 24
hours of birth, with initial increase then rapid decline in blood lead levels. By 6
weeks, facial, bulbar, proximal limb, and diaphragmatic muscle activity had
improved—but by 5 months, bilateral wrist drop and poor head control were still
evident. Right sensorineural deafness was demonstrated at 6 months.

For most forms of lead poisoning, chelation therapy is not generally required if blood
lead is below 70 ug/dL in adults or 45 ug/dL in children, unless significant
encephalopathy, neuropathy, nephropathy, anaemia, severe abdominal colic,
arthralgia, or myalgia exist. However chelation should also be considered in young
children with levels of 20 to 44 ug/dL if levels and/or subtle symptoms persist for
months despite rigorous environmental controls. In severe acute cases, dimercaprol
(BAL), followed 4 hours later by calcium disodium edetate (CaNa2EDTA) for 5 days,
is favoured. Oral dimercaptosuccinic acid (DMSA or Succimer) is the currently
preferred oral therapy.

Chelation was not required in this case, however with moderate-to-severe poisoning,
it appears beneficial, with prompt amelioration and steady resolution of most
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complaints.5,17 Two or three courses have often been undertaken. However in milder
cases, it is clear that satisfactory spontaneous resolution can occur.

Anecdotally, other cases of lead toxicity from ayurvedic medicines have been noted in
New Zealand, but all resulted from preparations sourced from overseas, as in this
case. There appears no evidence at present to indicate there is a similar problem with
locally available formulations, though sample testing of local products has apparently
been relatively limited, and further investigation of this matter would seem
appropriate.

Michael Beasley
Medical Toxicologist, National Poisons Centre,
Dunedin School of Medicine, University of Otago
Dunedin

References:
1. Panariti E, Berxholi K. Lead toxicity in humans from contaminated flour in Albania. Vet

Human Toxicol. 1998;40:91–2.

2. Maslinski PG, Loeb JA. Pica-associated cerebral edema in an adult. J Neurol Sci.
2004;225:149–51.

3. Sixel-Dietrich F, Doss M, Pfeil CH, Solcher H. Acute lead intoxication due to intravenous
injection. Hum Toxicol. 1985;4:301–9.

4. Valentine WN, Paglia DE, Fink K, Madokoro G. Lead poisoning. Association with hemolytic
anemia, basophilic stippling, erythrocyte pyrimidine 5�-nucleotidase deficiency, and intra
erythrocytic accumulation of pyrimidines. J Clin Invest. 1976;58:926–32.

5. Traub SJ, Hoffman RS, Nelson LS. Lead toxicity due to use of an ayurvedic compound
[Abstract]. J Toxicol Clin Toxicol. 2002:40:322.

6. Markowitz SB, Nunez CM, Klitzman S, et al. Lead poisoning due to Hai Ge Fen. The
porphyrin content of individual erythrocytes. JAMA. 1994;271:932–4.

7. Chan H, Yeh Y, Billmeier GJ, Evans WE. Lead poisoning from ingestion of Chinese herbal
medicine. J Toxicol Clin Toxicol. 1977;10:273–81.

8. Baselt RC. Disposition of toxic drugs and chemicals in man. 7th ed. Foster City (CA):
Biomedical Publications; 2004, p. 600-2.

9. Centers for Disease Control and Prevention (CDC). Lead poisoning associated with ayurvedic
medications--five states, 2000-2003. Morb Mortal Wkly Rep. 2004;53:582–4.

10. Prpic-Majic D, Pizent A, Jurasovic J, et al. Lead poisoning associated with the use of
ayurvedic metal-mineral tonics. J Toxicol Clin Toxicol. 1996;34:417–23.

11. Shaltout A, Yaish SA, Fernando N. Lead encephalopathy in infants in Kuwait. Ann Trop
Paediatr. 1981;1:209–15.

12. Anonymous. Lead poisoning associated with use of traditional ethnic remedies – California,
1991-1992. MMWR Morb Mortal Wkly Rep. 1993;42:521–4.

13. McElvaine MD, Harder EM, Johnson L, et al. Lead poisoning from the use of Indian folk
medicines. JAMA. 1990;264:2212–3.

14. Van Vonderen MGA, Klinkenberg-Knol EC, Craanen ME, et al. Severe gastrointestinal
symptoms due to lead poisoning from Indian traditional medicine. Am J Gastroenterol.
2000;95:1591–2.



NZMJ 26 August 2005, Vol 118 No 1221 Page 124 of 138
URL: http://www.nzma.org.nz/journal/118-1221/1637/ © NZMA

15. Anonymous. Adult lead poisoning from an Asian remedy for menstrual cramps –
Connecticut,. 1997. MMWR Morb Mortal Wkly Rep. 1999;48:27–9.

16. Mitchell-Heggs CAW, Conway M, Cassar J. Herbal medicine as a cause of combined lead and
arsenic poisoning. Hum Exp Toxicol. 1990;9:195–6.

17. Dunbabin DW, Tallis GA, Popplewell PY, Lee RA. Lead poisoning from Indian herbal
medicine (Ayurveda). Med J Aust. 1992;157:835–6.

18. Tait PA, Vora A, James S, et al. Severe congenital lead poisoning in a preterm infant due to a
herbal remedy. Med J Aust. 2002;177:193–5.



�����������	��

� �
��	��� � ���	
Vol 118 No 1221 ISSN 1175 8716

NZMJ 26 August 2005, Vol 118 No 1221 Page 125 of 138
URL: http://www.nzma.org.nz/journal/118-1221/1648/ © NZMA

 

Violence against women in New Zealand
This letter is in response to two articles recently published in the Journal (26
November 2004 issue; http://www.nzma.org.nz/journal/117-1206/) dealing with
violence against women in New Zealand.

Neither of these articles deal with the cause of this violence, which in most cases
relates to events within the home. The matter is of such serious consequence,
especially to the children of the home, that every effort should made to investigate the
causes, and the possible ways in which it may be eliminated or minimised.

I thought that the authors would welcome some kind of dialogue in that direction, but
to my surprise, apart from an initial note acknowledging interest in the articles, there
has been no reply to letters properly addressed to Ms Janet Fanslow, Social and
Community Health, University of Auckland, who is cited as dealing with the
correspondence on one of the articles.

It is perhaps expected that a scientific publication like the NZMJ would encourage
debate on such important issues, especially if it thought that the articles may not be
soundly based.

Frank H Sims
Retired Pathologist
Auckland

NZMJ note: We (including article authors) encourage debate on articles via letters to the editor such
has yours—it is up to the NZMJ readership to write and send these. Such debate can continue over
several issues—e.g. letters on prostate screening earlier this year.
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Politicians and tobacco control in New Zealand: a brief
three-year audit
Background—Tobacco use is the second most important preventable cause of death
in New Zealand after diet1 and a major contributor to health inequalities. This makes
it a particularly critical area for public health attention. Given the importance of
regulatory measures and government funding levels, politicians can play a key role in
advancing or retarding tobacco control. With an upcoming general election, it is
relevant and opportune to put their recent actions under scrutiny.

Aim and methods—To review the actions of parliamentary politicians and their
parties with regard to tobacco control since the July 2002 election. Searches were
conducted of major print media (Factiva.com), Index New Zealand and of the Internet
(using Google). The focus was on six major intervention areas as detailed below.

The overall regulatory framework—There was no significant progress in this area
despite strong arguments for structural reform in the international literature.2 Indeed,
the Associate Minister in charge of tobacco control completely dismissed any
consideration of a tobacco authority to provide a non-profit and harm-reduction
orientated supply of tobacco.3 Furthermore, we found only one reference to a
politician highlighting the problematic nature of tobacco industry behaviour (Green
Party MP).4

Smokefree environments—A relatively comprehensive smokefree environments law
was passed in 2003 and came into force in December 2004. Three parties supported
this law (Labour, Progressive and Green) along with a few MPs from other parties (Dr
Paul Hutchison and Dr Lynda Scott of National, Pita Paraone of New Zealand First,
and Judy Turner and Murray Smith from United Future).5

Despite the New Zealand and worldwide scientific evidence indicating the harm from
second-hand smoke (SHS),6 politicians from three parties cast doubt on the evidence
during parliamentary debates in 2003 (NZ First,7 National,8 and United Future9).
Politicians from the latter party included one who stated that “the actual risks
associated with [SHS] are minimal”9 and another who cast doubt on adequacy of the
methods used to estimate the mortality from SHS in New Zealand.10

Even after the release of the world’s largest study on mortality attributable to SHS
(done in New Zealand11), nearly all the MPs from four parties (National, Act, NZ
First, United Future) voted for a Bill to remove some workplace SHS protections.12

However, this Bill did not proceed beyond the first reading.

In the context of work to advance smokefree environments and other aspects of
tobacco control, some politicians have referred to those involved as “health Nazis”
(MPs from National, United Future and Act).13–15 The tactic of misusing Nazi
analogies in public debates has been described as unethical16 and clearly is not a
constructive approach to clarifying the issues.

Tobacco taxation—There were no new initiatives in this area and no record found of
a politician actively advocating for a tax increase or other initiative such as a
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dedicated tax. This was despite the potential benefit based on New Zealand
evidence17,18 and scope for making tax increases ethically responsible by using the
revenue gained for tobacco control.19

Mass media campaigns and social marketing—Such campaigns and social
marketing continued to be funded during this period—but at a level estimated at a
fiftieth or less of the level for road safety promotion (in terms of premature deaths
involved). There was no major new funding provision to enhance campaigns targeted
at low-income smokers and Maori smokers (despite evidence of campaign
effectiveness in reaching both these populations20,21).

Smoking cessation—The funding for the Quitline, cessation programmes for Maori
women, and support for nicotine replacement therapy distribution continued during
this period, but there were no major new initiatives enacted or suggested by
politicians. This lack of additional support was in the face of evidence for the
Quitline’s cost effectiveness22 and evidence for the effectiveness of the Aukati Kai
Paipa programmes for Maori women.23 There was also no government funding or
argument by politicians for the promotion of nortriptyline for smoking cessation to the
public or to health professionals. Despite evidence for its benefit among Maori,24 cost
barriers for accessing bupropion were not reduced (e.g. for people who were unable to
quit with nortriptyline or for whom it was not suitable).

Strengthening the international response—The Government support for the
international Framework Convention on Tobacco Control was the only other major
area of progress during this period (besides the Smokefree Environments Act). The
Convention may facilitate some beneficial changes, including new warning labels and
other regulatory controls.

In summary, the overall pattern of activity by New Zealand politicians during the last
parliamentary term is insufficient, given the size of the public health problem caused
by tobacco. There is scope for major further improvements in political commitment to
tobacco control action, and a need for health professionals to encourage politicians
and hold them to account over the preventable deaths of thousands of New
Zealanders.
Competing interests: The authors have undertaken contract work for a range of organisations involved
in tobacco control—including: ASH NZ, NZ Cancer Society, NZ Heart Foundation, NZ Smokefree
Coalition, the Quit Group, and the Ministry of Health.

Nick Wilson, George Thomson
Department of Public Health
Wellington School of Medicine and Health Sciences, Otago University
(nwilson@actrix.gen.nz)
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Dennis Geoffrey Bonham
Professor Dennis Bonham (23 September 1924—6 April 2005) has been described as
a colossus. He was a man of large stature, strong personality, and great energy and
vision. Dennis made a huge contribution to New Zealand and International Obstetrics
and Gynaecology for over a quarter of a century. His legacy lives on in many of his
achievements.

The antipodean connection with Dennis began in
December 1963 when he took up the position of Head of
the Postgraduate School of Obstetrics and Gynaecology
in the University of Auck1and where he remained until
retiring in 1989. He came to New Zealand with a unique
and pertinent background for the Chair of the
Postgraduate School.

After graduating from Cambridge and University
College Hospital in 1948 he spent the next 10 years in
obstetrics and gynaecology, and surgical positions
around London including 3 years at Fighter Command
headquarters at Bently Priory.

He became MRCOG in 1955 and FRCS (Engl.) in 1958 before returning to University
College to work as assistant to Professor Nixon who became his long-term mentor,
supporter, and guide.

Contemporaries—also under the tutelage of Nixon, Carl Wood, John Leeton, and
John Martin—were to become eminent Australian Obstetricians and Gynaecologists.
Nixon was one of the leading academic Obstetricians in Britain at the time and was an
exceptional teacher, surgeon, and academic leader.

Dennis studied Polycystic Ovarian Syndrome using radiological studies of the pelvis.
He wrote about the use of Schillers iodine for the detection of dysmorphic changes of
the cervix.

In 1962, he was seconded to the British Perinatal Mortality survey as the Obstetrician
and he and his team analysed all the maternal data by hand, this being before the days
of modern computers. He coauthored the report published in December 1963 with
paediatrician Professor Neville Butler. For the first time there was an authoritative
report identifying the characteristics of babies who died in the perinata1 period. This
Public Health approach to maternity outcome, his understanding of paediatrics, his
surgical skills, and his great enthusiasm and his energy for teaching, was transported
to New Zealand and to the Postgraduate School in particular.

Over the next 25 years he made huge contributions to medicine in New Zealand and
perinatal outcome throughout the world. He made childbirth in New Zealand safer
than it had ever been. Maternal mortality fell but more strikingly baby mortality fell
by nearly 80% from about 35 per 1000 births to 7.4 per 1000 in 1990. Few initiatives
could match this advance in public health which is equivalent to saving 1500 babies
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every year—others contributed, but Bonham’s energy and leadership was pivotal. He
was a strong advocate for the neonate and championed having the baby registered as a
patient, a first for New Zealand and many other countries. At the time he was leading
this perinatal drive he was supporting and encouraging the research of others in their
international pursuits.

Within New Zealand, he was the first obstetrician to encourage collaboration of all
involved in childbirth. He established the Foundation for the Newborn, an Infertility
Trust to enable tertiary infertility to be developed in his department.

In 1980, he founded the New Zealand Perinatal Society welcoming specialists,
general practitioners, midwives, paediatricians, statisticians and students as members.
He became an adviser to World Health Organization, received a Gold Medal for
contributions to Asia and Oceania Perinatal Societies. He was honoured with OBE in
1973 for services to Medicine. He was awarded many other accolades too numerous
to list here.

He had a particular international vision. In the 1960s and 1970s, trainees from South
East Asia and the Pacific trained alongside New Zealand graduates—this impact to
local health was immeasurable.

In 1964, he was appointed chairman of the Planning Committee for the Auckland
School of Medicine—a position he held till the appointment of the School’s first dean.
Dennis was not afraid of academic controversy. He would be well prepared to refute
contrary arguments and he approached debate with bluntness but honesty and fairness.
Against significant odds, he built his department within National Women’s Hospital,
recognising the importance of close links between clinician and scientist.

The decisions and judgements that followed the Cartwright Inquiry into the
Management of Carcinoma in situ within National Women’s Hospital do seem ironic.
Here was a man, out of favour with feminists, who did more to encourage women into
his speciality than any other Head of Department at the time. He established job
sharing for women registrars. Furthermore, he was the first to see the advantages and
safeguards of Ethics committees to review research activity establishing the first in
New Zealand in the 1960s.

He took the blame for the outcome of the Inquiry, maintaining his dignity through a
period when he felt some of his closest colleagues had deserted him.

In the past 5 years, all health services have focussed on “quality assurance” and
“continuous quality assurance”—few of the present advocates of quality services will
be aware that with his regular hospital perinatal mortality meetings and national
perinatal and mortality reviews, he had both these activities embedded in obstetric
practices some 40 years ago.

In his inaugural lecture in 1964, Professor Bonham stated his Professorial Chair had
four legs—teaching, clinical work, research and administration—he excelled in all
four roles.

Dennis was a man of his time. The world of Obstetrics and Gynaecology has changed
and the approach to clinical service is now very different from that in which he was
trained. Nevertheless, I feel we should honour and acknowledge what he achieved and
the impact of his influence on continuing progress in our speciality. For those who
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worked with him he was a role model for exceptional clinical care and dedication to
the best possible outcomes.

In his latter years, as his health failed, he remained at home in the care of his wife
Nancie whose loyalty and dedication remains an inspiration to us all.

Peter Stone, with assistance from the Bonham family and Colin Mantell, wrote this obituary.
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GRANTS AWARDED JULY 2005
At the July meeting of the Scientific Committee of the National Heart Foundation, a total of 29 grants
were awarded.  The awards included 10 Project Grants, 7 Fellowships, 6 Small Project Grants, 2
Grants-in-Aid and 4 Travel Grants.

PROJECT GRANTS

Dr Christopher Bullen

Clinical Trials Research Unit, Faculty of Medical
and Health Sciences, University of Auckland

A randomised controlled trial of pre-

quitting nicotine replacement therapy

$46,364 for three years.

Dr Vicky Cameron

Christchurch Cardioendocrine Research Group,
Christchurch School of Medicine and Health
Sciences, University of Otago

The role of natriuretic peptides and

TGF-B in ventricular remodelling

$53,593 for one year.

Professor Barry Taylor
Department of Women’s and Children’s Health,
Dunedin School of Medicine, University of Otago

The FLAME study: identifying risk

factors for obese development in

children

$132,102 for two years.

Associate Professor Rob Doughty & Ms Gillian
Whalley

Department of Medicine, University of Auckland

Role of NT-proBNP in screening for

left ventricular hypertrophy in patients

with type 2 diabetes in the

community: 2nd Natriuretic Peptides in

the Community Study (NPC-II)

$269,332 for three years.

Dr Rod Lea Associate Professor Mervyn Merrilees
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Department of Population and Environmental
Health, Institute of Environmental Science &
Research

Metabolic variation and response to

nicotine replacement therapy

$156,694 for two years.

Department of Anatomy with Radiology, School
of Medical Sciences, University of Auckland

The use of proteoglycan genes to

engineer a vessel wall resistant to

atherosclerosis

$17,489 for two years.

Dr Chris Pemberton

Endolab, Department of Medicine, Christchurch
School of Medicine and Health Sciences,
University of Otago

C-ghrelin links metabolism and heart

disease?

$72,786 for two years.

Dr Miriam Rademaker

Christchurch Cardioendocrine Research Group,
Christchurch School of Medicine and Health
Sciences, University of Otago

Ucn-II in heart failure and interactions

with existing therapies

$130,341 for three years.

Dr Ivan Sammut

Department of Pharmacology and Toxicology,
Otago School of Medical Sciences, University of
Otago

Improvement of ischaemic cardiac

outcomes by carbon monoxide

treatment

$118,632 for two years.

Dr Brett Cowan

Auckland MRI Research Group, Department of
Medicine, University of Auckland

Effect of pulmonary valve

replacement in tetralogy of Fallot

$98,840 for three years.

FELLOWSHIPS

Dr Boris Lowe

An Overseas Training Fellowship (for

one year) was awarded to Dr Boris

Dr Sujith Seneviratne

An Overseas Training Fellowship (for

one year) was awarded to Dr Sujith
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Lowe who will work as a

Cardiovascular Imaging Fellow at The

Cleveland Clinic Foundation in Ohio,

USA.

Seneviratne who will work as a

Research Fellow in Coronary

Angiography at Massachusetts

General Hospital and Harvard

Medical School, USA.

Dr Martin Stiles

An Overseas Training Fellowship (for

one year) was awarded to Dr Martin

Stiles who will work in the

Electrophysiology Fellowship

Program at the Royal Adelaide

Hospital, Australia.

Dr John Irvine

A Research Fellowship (for three

years) was awarded to Dr John Irvine

who is currently employed in the

Department of Nephrology, at

Christchurch Hospital.

Ms Sarah Molyneux

A Research Fellowship (for two

years) was awarded to Ms Sarah

Molyneux who is currently employed

in the Department of Analytical

Biochemistry at the Canterbury

Health Laboratories.

Dr Natasha Rafter

A Research Fellowship (for three

years) was awarded to Dr Natasha

Rafter who is currently employed in

the Clinical Trials Research Unit,

Faculty of Medical and Health

Sciences, University of Auckland.

Ms Melody Oliver
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A Postgraduate Scholarship (for three

years) was awarded to Ms Melody

Oliver who is currently employed in

the Centre for Physical Activity and

Nutrition Research, Faculty of Health

and Environmental Sciences,

Auckland University of Technology.

SMALL PROJECT GRANTS

Dr Brett Cowan

Auckland MRI Research Group, Department of
Medicine, University of Auckland

Web based cardiac MRI clinical atlas

$14,500 for six months.

Ms Sarah Molyneux

Department of Analytical Biochemistry,
Canterbury Health Laboratories

CoQ10 in cardiovascular disease

$14,922 for two years.

Dr Natalie Walker

Clinical Trials Research Unit, Faculty of  Medical
and Health Sciences, University of Auckland

Validation study of NicAlertTM

Cotinine test strips for verifying self-

reported quitting, using saliva

samples

$7,023 for six months.

Mr George Thomson

Department of Public Health, Wellington School
of Medicine and Health Sciences, University of
Otago

New Zealand policymakers’ views of

the tobacco industry: 1996-2006

$15,000 for ten months.

Dr Tom Gentles

Green Lane Paediatric and Congenital Cardiac

Dr Alistair Young

Department of Anatomy with Radiology, Faculty
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Service, Starship Children’s Hospital

Systemic ventricle remodelling after

cardiac surgery in early infancy - pilot

study

$15,000 for 20 months.

of Medical and Health Sciences, University of
Auckland

MRI of Mitral Regurgitation

$14,600 for one year.

GRANTS-IN-AID

Dr Beverley Lawton

Department of General Practice, Wellington
School of Medicine and Health Sciences,
University of Otago

Women’s Lifestyle Study

$9,696

Dr Alastair Smith

Institute of Veterinary, Animal and Biomedical
Sciences, Massey University

Purchase of a high grade chemical

vacuum pump to be used in the

production of cigarette smoke

solutions

$6,950

TRAVEL GRANTS

Miss Hannah Badland
Centre for Physical Activity and Nutrition
Research, Faculty of Health and Environmental
Sciences, Auckland University of Technology

Active Living Research Conference,

San Diego, USA

Dr Christopher Bullen

Clinical Trials Research Unit, Faculty of Medical
and Health Sciences, University of Auckland

International Society for the

Prevention of Tobacco-Induced

Diseases (PTID), 4th Annual

Conference, Athens, Greece
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Dr Alexandra Chisholm

Department of Human Nutrition, University of
Otago

23rd International Symposium on

Diabetes and Nutrition, Denmark

Dr Chris Pemberton

Christchurch Cardioendocrine Research Group,
Christchurch School of Medicine and Health
Sciences, University of Otago

European Society of Cardiology

Congress, Stockholm, Sweden


