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EDITORIALS

Health care plans in the United Kingdom and New Zealand

Major changes are underway in the delivery of health services
in New Zealand as directed by a government midway
between elections. In the UK, reorganisation of the National
Health Service (NHS) has occurred in the lead-up to their
recent general election.

The trigger to changes in health systems has often been
public dissatisfaction with the existing status. Whilst this was
sometimes claimed to be the basis for the New Zealand ‘health
reforms’ of the early 1990s, there was widespread suspicion that
the real motive was privatisation of as much of the public health
system as possible. Certainly there was limited input from
expert health professionals, and the effects of the reforms on
standards of patient care went largely unmonitored.

There are, of course, clear differences between the UK and
New Zealand (60 million versus 3 million population,
contrasting political/cultural environment), but there are also
important similarities regarding health care and its delivery.
This includes the public expectations of what a publicly
funded health system should provide in regard to range and
standard of services. Accordingly the plans for change to the
NHS in the United Kingdom are of interest to New
Zealanders. With this in mind we sought comment from Dr
Tony Morkane, an ex-New Zealander, and colleagues in the
UK on plans for the NHS. Their editorial article follows.

The Editors

NHS Plans in the United Kingdom

Tony Morkane, Consultant in Public Health Medicine, Somerset Health Authority, Taunton, England; 
Quentin Sandifer, Director of Public Health, Iechyd Morgannwg Health Authority, Swansea, Wales; Harden
Carter, Consultant in Public Health Medicine, Lothian Health, Edinburgh, Scotland.

In July 1948 the National Health Service (NHS) in the UK
was founded with the core principle that access to care would
be based on need and not ability to pay.  53 years on this
principle essentially remains intact though there are charges
for drug prescriptions, eye tests and general dental health
care. General medical practice forms the central part of UK
health care with independently contracted general
practitioners (GPs) and hospital doctors having the right to
private practice.

As part of the Labour Government’s drive towards
devolution within the UK major changes are now underway
in relation to the NHS. During the past twelve months
England,1 Wales2 and Scotland3 have individually produced
separate health plans reflecting their own political identity,
health needs and service aspirations. A fourth plan for
Northern Ireland is expected towards the end of 2001.
While there is a common theme each plan is different.
Implementation will see changes that will alter the current
‘direction of travel’ of the NHS in the United Kingdom. 

Underpinning the plans is a promised 30% real growth
increase in NHS spending over the next five years.  This will
take the NHS budget in England from £40 billion to £56
billion (NZ$136 to $190 billion) by 2003/04; Scotland £4.9
to £6.7 billion and Wales £2.6 to £3.6 billion. This is
primarily to expand capacity, new hospitals, more staff and
the development of clinical networks.   The Prime Minister
has emphasised the Government’s intention to move to the
European average spending on health at 8% GDP.  However,
‘reform and modernisation’ must accompany these new
resources. The NHS will continue to be funded through

general taxation, although ‘concordats’ with the independent
sector will be agreed for partnership arrangements, such as
surgical waiting lists and the provision of medical beds at
times of peak demand in the NHS. 

The thrust of the plans is: responding to patient’s clinical
needs; reducing inequalities; performance and accountability
of clinical staff; national standards for clinical services;
collaboration not competition between services and
developing the professions and wider NHS workforce. 

In England the organisational focus is on Primary Care
Groups (PCGs).4 These organisations with populations of
between 100 000 –150 000 people will bring together
community nursing and primary care services. 69 health
authorities in England are to be replaced by 30 ‘new’ health
authorities each having populations of approximately 1.5
million people. 

The Welsh Assembly has indicated that they will abolish
health authorities and replace them with 22 local health
organisations, which are similar in function to PCGs   and
with populations of between 56 000 to 320 000 people.
Coterminous boundaries with local government is seen to be
an important relationship for service commissioning. 

These local health groups will be charged with producing
health improvement plans and programmes to address
inequalities and the healthcare needs of their local
populations.

In Scotland the NHS is being re-organised to create fifteen
Health Boards which will bring together the existing Health
Boards and Acute and Primary Care NHS Trusts into single
unified organisations charged with strategic and operational
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delivery of health and healthcare. Local authority
representatives will also be members of these Boards and
Joint Local Health Plans are expected from each unified
Board.  

The national priorities of coronary heart disease, cancer
and mental health services remain central to all the health
plans though there is also strong emphasis on the broader
agenda of social inclusion and the wider public health
approach. Each country is reviewing its public health
function.

Common to all three plans is the Government’s aim to
streamline the process of care of patients. New services are
being established such as NHS Direct5 (NHS24 in Scotland)
a nurse led ‘call centre’ which not only provides health
information but also triages patients with minor illnesses.
The English plan also gives a commitment to reductions in
the routine GP appointment waiting times to within 48
hours.  Reductions in outpatient  (within three months) and
inpatient (within six months) waiting times are also proposed.  

Service delivery is a major common issue.   Clinicians have
been appointed as national expert leaders in specific
conditions or diseases, so called ‘tsars’.  A ‘traffic light’
system6 is to be employed to monitor performance. ‘Green’
organisations, the best performers, will be left alone and
receive funds from the National Performance Fund. ‘Red’
organisations will be subjected to review by the Commission
for Health Improvement (CHI).7

National standards of care are being set by National
Service Frameworks8 and guidelines such as those developed
by the Scottish Intercollegiate Guidelines Network.9 It is
planned to reduce inequalities of access, so called access by
‘post code’, by the implementation of the guidance provided
by the National Institute of Clinical Excellence10 (NICE). 

The English plan is perhaps the most controversial with
the medical profession being at the sharp end of the new
proposals.   New consultants will not be able to undertake
private practice for the first seven years of employment.
Although there will be financial compensation of £10 000 per
annum (NZ$34000) it is generally felt within the profession
that these proposals are ‘quite unacceptable’.  All consultants
(England and Wales) will have a new contract detailing fixed
clinical sessions and including a system of annual appraisal.    

The plan for England proposes an increase of 7500
consultants; 2000 GPs (8000 short of what the Royal College
of General Practitioners and the British Medical Association
was requesting); 20 000 more nurses and 6500 extra
therapists. In Wales and Scotland there is also a commitment
to expand staffing levels but the details, particularly in terms

of GPs and consultants, are not as explicit as in the English
plan. 

An important structural element to service delivery is
‘joined up’ working between health care and social care
organisations. The plans stimulate health and social care
organisations to form partnerships and collaborate on service
developments such as Care Trusts.  These are single
organisations which bring together all the relevant health
and social care professionals with one Chief Executive.   

Controversially, the Scottish Executive has accepted The
Royal Commission’s report on long term care for older
people11 and is expected to fund all personal care from
taxation.  In England and Wales only nursing care will be
funded from taxation  and other aspects of personal care
outside NHS organisations will be means tested.

The provision of health and social care over the next few
years, providing the investment follows, looks to be a very
exciting time for all those who work in the NHS. The strong
emphasis given to local public health issues and the
prevention of disease is welcomed by a wide range of
professional groups. What remains unclear is how the
public’s ever increasing expectation of the service,
undoubtedly fuelled by the plans will be managed,
particularly for new technologies and drugs. Although
patient needs are referred to in the plans little reference is
given to how needs should be prioritised and demand
managed. There are concerns about how all the different
components from service priorities, standard setting and
performance management will knit together.  

Undoubtedly throughout the UK the pace of change in the
NHS is gaining considerable momentum. The eventual
outcome in terms of improved health and healthcare remains
to be proved.

Correspondence. Dr Tony Morkane, Somerset Health Authority,
Wellsprings Rd, Taunton, Somerset TA2 7PQ, England. 
Email: tmorkane@somha.nhs.uk
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The evidence for rickettsial disease arising in New Zealand – emergence of a

new area of endemicity?

David R Murdoch, Clinical Microbiologist, Canterbury Health Laboratories, Christchurch Hospital,
Christchurch.

Rickettsial diseases have played a major role in human
history. Epidemic (louse-borne) typhus, in particular, has
followed poverty and famine, and has probably caused more
deaths than all the wars in history.1 20% of Napoleon’s army
that marched on Moscow are believed to have died from this
disease. Osler reported 735 cases of typhus admitted to
Riverside Hospital in New York during 1881-2 alone, and
that in 1892 “the disease still lurks in the worst quarters of
London and Glasgow.”2 Louse-borne typhus caused large
epidemics in Europe around the time of both World Wars,

including European Russia between 1917 and 1923 where
there were about 30 million cases and more than 3 million
deaths.3 Since World War II, the incidence has declined in
most areas, and the disease is currently limited to highland
regions in South America, Asia, and Africa. The most recent
large outbreak of epidemic typhus occurred in Burundi in
1996.4

While epidemic typhus has declined, other rickettsial
diseases have been increasingly recognised as important in
many geographic locations. Today, the rickettsioses are seen
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While clinical and serological evidence clearly indicates
the presence of a murine typhus-like infection in the
Auckland area, this diagnosis is far from secure. Serological
testing is only the first step. Direct evidence based on
culture, microscopy, and/or molecular testing is necessary to
confirm the diagnosis and define this as a new area of
endemicity. Rickettsial serology is notoriously subject to
cross-reactions with microorganisms from both within and
outside the family Rickettsiaceae.5,9 The problem of relying on
serological testing alone has been highlighted with the
recent discovery of R. felis, a flea-associated organism that
has been implicated in human disease in the USA and
Mexico.10 Antibodies specific for R. felis demonstrate a
strong cross-reaction with R. typhi, and patients with R. felis
infection were initially diagnosed as having murine typhus
based on serological testing. Direct evidence is needed from
the Auckland patients to determine, firstly, whether a
rickettsial agent is involved and, if so, to which species it
belongs. Although the most likely agents are R. typhi and R.
felis, lessons from recently described rickettsioses teach us to
anticipate the unexpected. Molecular methods, in particular,
have more easily identified new species that are incriminated
in human disease. 

If a rickettsial agent is identified, the next step is to
determine potential reservoirs and vectors. Several animals
that are known to be reservoirs or vectors of murine typhus
already exist in New Zealand. Interestingly, all but one of the
nine Auckland area cases resided in rural locations. This fact,
and evidence that the American opossum is a reservoir of R.
typhi in the USA, led the authors to perform a limited
rickettsial seroprevalence study among brush tail possums.
The absence of rickettsial antibodies in this small sample
does not preclude possums as a reservoir and, should a
rickettsial agent be confirmed, a more extensive survey
should be undertaken that includes rodents, cats, and other
mammals, as well as possums and fleas.11

There is still a lot of work to be done. Publication of the
story thus far will increase awareness of the possibility of a
typhus-like illness in New Zealand and, hopefully, help
identify additional cases that will enable the infection to be
fully characterised. Rickettsiologist Hans Zinsser’s comments
about typhus in 1935 still apply today: “…the pursuit goes
on. He has been traced to all corners of the world and we
know – almost, though not yet completely – where his tribe
is established. His hiding places in rats, fleas, and lice have
been uncovered, and if there are any further ones, still
unknown, they will not remain long undetected.”1

Correspondence. Dr David Murdoch, Canterbury Health Laboratories,
Christchurch Hospital, PO Box 151, Christchurch. Fax: (03) 364-0238;
Email: david.murdoch@cdhb.govt.nz
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as some of the best examples of new or emerging infectious
diseases, with no less than six new human rickettsial
pathogens having been described since the early 1980s.5

Rickettsiae are small gram-negative bacteria that are strict
intracellular parasites. Taxonomically, they are divided into
the typhus group (Rickettsia typhi, R. prowazekii, and R. felis),
the spotted fever group (R. rickettsii, R. conorii, R. africae and
others), and the scrub typhus group (Orientia (formerly
Rickettsia) tsutsugamushi). The rickettsial diseases have several
features in common. All are transmitted by arthropod vectors
(ticks, lice, fleas, or mites); the infectious agents have a
predilection for invading endothelial cells; all are associated
with the clinical triad of headache, fever, and rash, the
components of which are variably present; and all can be
treated with doxycycline. Severity of illness varies, and some
diseases (eg epidemic typhus, scrub typhus, and Rocky
Mountain spotted fever) are associated with appreciable
mortality.

Epidemic typhus caused by R. prowazekii is the classic
rickettsial disease. It is transmitted between humans by infected
body lice and, consequently, epidemic typhus occurs in
situations where poverty, poor hygiene, and cold weather
favour louse proliferation. In the USA, epidemic typhus has
been observed outside the human-louse-human transmission
cycle, often in association with the eastern flying squirrel, which
is naturally infected with R. prowazekii.6 Murine typhus is
caused by R. typhi, and has a clinical course that resembles, but
is less severe than, epidemic typhus. Rats, mice and other
mammals serve as reservoirs, and the disease is transmitted by
flea bites or contact with rickettsia-containing flea faeces during
or after blood feeding. In contrast to epidemic typhus, murine
typhus is prevalent throughout the world where it is
substantially underrecognised and underreported. It is
prevalent in some areas of the USA, especially in Texas and
California where the main reservoir is an opossum-cat flea
cycle. Scrub typhus is geographically limited to east, south and
southeast Asia, and tropical Oceania. Infection occurs following
the bite of an infected larval form of a leptotrombidium mite
(“chigger”) that inhabit areas of scrub vegetation. With one
exception, the spotted fever group rickettsioses are transmitted
by ticks. Most well known amongst this group are Rocky
Mountain spotted fever in North America (caused by R.
rickettsii), Mediterranean spotted fever/boutonneuse fever
around the Mediterranean and parts of Asia (caused by R.
conorii), and African tick typhus in sub-Saharan Africa and the
West Indies (caused by R. africae). 

Australia is home to several rickettsial diseases.7 Both scrub
and murine typhus can be found in the tropical north and
occasionally in other locations. Indeed, the first description
of murine typhus followed an outbreak in South Australia in
the 1920s.8 Queensland tick typhus and Flinders Island
spotted fever are found only in Australia, and are caused by
rickettsiae from the spotted fever group (R. australis and R.
honei respectively). 

Until recently, rickettsial diseases were thought to be
absent from New Zealand. The data presented by Roberts et
al in this issue of the Journal (pages 372-4) provide
compelling evidence that this is not the case. They describe
nine cases of murine typhus-like illness from the Auckland
area since 1990. In each case a diagnostic rise in antibody
titres to R. typhi was recorded, and prompt responses to
doxycycline therapy were noted in the five patients treated
with this antibiotic. 
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Results
Nine adults, four males and five females, had serological
evidence of rickettsial disease (Table 1). The mean ± SD age
was 44 ± 15 years. Laboratory results for the eight patients
admitted to hospital follow: (mean ± SD (range)):
haemoglobin 124 ± 17 (90-146) g/L, total white count 
6.3 ± 2.0 (4.3-11.1)x 10

9
/L, platelets 110 ± 69 (36-256) x

109/L, plasma sodium 134 ± 4 (126-138) mmol/L, bilirubin
16 ± 12 (7-38)µmol/L, gamma glutamyl transferase 110 ± 53
(44-203) U/L, alkaline phosphatase 165 ± 52 (101-250) U/L
and aspartate transaminase (AST) 151 ± 84 (53-317) U/L.

Two patients were admitted to intensive care because of
prolonged hypotension and both were intubated, ventilated and
required inotropic support. Three patients, cases 3, 7 and 9,
were treated with doxycycline (2) or ciprofloxacin (1) for
presumptive rickettsial infection. Four patients, cases 4, 5, 6 and
8, received doxycycline as presumptive treatment for suspected
leptospirosis (3) and acute sinusitis (1). The other three patients
did not receive antibiotics. There were no deaths.

Rickettsial antibodies were not detected in the sera
obtained from the 22 rural-living friends and relatives and
the 31 possum sera tested. The six sera sent to the ARRL
were confirmed.

Discussion
Murine typhus is said to occur worldwide, but until 1989 no
New Zealander who had not recently returned from
overseas, had been diagnosed with the disorder. The first case
was diagnosed serendipitously1 and six years later the area of
residence was the clue to the diagnosis for the second case.2

The second case strengthened evidence that a rickettsial
disease might be present in New Zealand and heightened our
awareness. Since the second case was reported in 1995 there
have been seven other cases reported, three in 2000. The
patients diagnosed with rickettsial disease in this study are
similar in age to other series5,6 and there was no gender
difference. Few patients with murine typhus recall a flea bite
or flea exposure. Nevertheless, the incubation period is 1-2

The evidence for rickettsial disease arising in New Zealand

Sally Roberts, Microbiology Registrar; Philip Hill, Infectious Disease Registrar; Margaret Croxson, Virologist;
Paul Austin, Medical Laboratory Technologist; John McKay, Immunologist; Rod Ellis-Pegler, Infectious Disease
Physician, Department of Microbiology, Department of Virology and Immunology and Infectious Diseases
Unit, Auckland Hospital, Auckland.

Abstract

ORIGINAL ARTICLES

Aim. To describe the first cases of serologically proven
riskettsial disease reported in non-travelling New
Zealanders.
Methods. We used clinical and laboratory based
surveillance, review of clinical records and patient
interviews. Information collected included demographics,
presenting signs and symptoms, laboratory results,
treatment and outcome. A limited seroprevalence study of
rural-living friends and relatives was performed. We tested
for rickettsial antibodies in the sera of possums trapped on
properties close to the area of residence of the first two
cases.
Result. Serological results support the diagnosis of a
rickettsial disease in nine patients. Clinical findings at

presentation were nonspecific but included fever, rigors and
headache. A rash was noted in four (44%). All had abnormal
liver enzymes. Eight were hospitalised. No patient died but
two were admitted to intensive care.
Conclusions. There is strong clinical and serological
evidence that Rickettsia typhi (the causative organism of
murine typhus) or a Rickettsia typhi-like organism is present
in the greater Auckland region. To prove it, the organism
will need to be cultured or rickettsial DNA detected by
molecular methods. Rickettsial infection needs to be
included in the differential diagnosis of patients presenting
with fever, headache and myalgia, particularly in those with
rural lifestyles at least in the greater Auckland area.

NZ Med J 2001; 114: 372-4

Infections due to Rickettsia species occur worldwide. In 1991,
somewhat anxiously, we reported a case of murine typhus from
Kaukapakapa, a rural area approximately 50 kilometres north
west of Auckland.1 Our anxiety was because rickettsial disease
had never been diagnosed in a New Zealander who hadn’t
recently been overseas, although many attempts had been
made. The 47 year old woman presented with what was in
retrospect, a typical story and diagnosis was eventually made
serendipitously when a laboratory technician elected to run
rickettsial serology. In 1997 we reported a second case of
murine typhus.2 Since July 1997 there have been seven further
cases. It is likely that there have been other cases, because even
in areas of the world where it is well described, it remains both
undiagnosed and under reported.3 We report the details of
these nine cases to increase local awareness of this infection.

Methods
Since the second case, infectious disease physicians and clinical
microbiologists have had an increased awareness that a rickettsial disease may
be present in the Auckland region. The medical notes of all patients with
positive rickettsial serology for the typhus group antigens were reviewed.
Where information was incomplete or the patient had not been admitted to
hospital, a telephone call to the referring general practitioner and to the
patient was made. We collected patient demographics, symptoms and signs
at presentation, biochemistry and haematology results on admission, acute
and convalescent serology, treatment and outcome. Anti-rickettsial
antibodies were detected by indirect immunofluorescence using three
commercial kits sequentially over the years (Diagnostics Pasteur code 63533
Marnes La Coquette, France, Biomérieux Rickettsia-spot ref 7591 1, Marcy-
l’ Etoil, France and MRL Diagnostics code 1F0100M Cypress, CA). The
patients’ sera were screened for rickettsia antibodies to the typhus and
spotted fever groups using R. typhi and Rickettsia conorii antigens respectively.
Manufacturer’s instructions recommend at least a four-fold rise in antibody
titre for serological diagnosis. Sera from the first six cases were sent to the
Australian Rickettsia Reference Laboratory (ARRL) in Geelong, Victoria for
confirmation. Only those with a proven diagnosis were included in this
report.

A limited seroprevalence study was performed. Sera were collected
from rural-living friends and relatives of the first two cases and tested
using the above methods. Sera were also obtained from brush tail
possums, Trichosurus vulpecula, trapped on properties in the Makarau
Valley and South Head area. An indirect imunofluorescence assay to
detect rickettsial antibodies in possum sera was developed in-house.4
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weeks and the illness often has an abrupt onset with fever,
chills and rigors, headache and myalgias. Nonspecific
symptoms such as cough, nausea and vomiting may also be
present5 and all nine patients in this series had fever. Rash is
noted in 18% of patients at presentation and develops in up
to 50% of cases during the course of the illness;5 four (44%)
of our patients had a rash during the course of their illness.

Laboratory abnormalities described commonly included
mild anaemia, mild hyponatraemia and elevated levels of liver
enzymes. The majority of patients will have an elevated AST:
all eight hospitalised patients in our series had raised levels of
liver enzymes, including the AST, on admission. A mild
leucopenia followed by a leucocytosis has been reported5 but
was not seen in any of our patients.

Although usually a mild to moderate illness, two patients
were admitted to intensive care and while none died, deaths
have been reported.5,6 Recovery can be protracted.

Diagnosis is virtually always serological. We screen
suspected sera using an indirect immunofluorescence assay to
detect rickettsial antibodies to R. typhi and R. conorii,
members of the typhus and spotted fever groups of rickettsia,
respectively. A single IgM titre of ≥1:64 may be considered
presumptive evidence for acute or recent infection but a four-
fold rise in titre is considered stronger evidence. Cross-
reactivity with other bacteria is well described and one of the
earliest tests for the diagnosis of R. typhi infection, the Weil-
Felix agglutination reaction, involved agglutination of Proteus
OX19. Cross reactivity with Legionella species also occurs.7,8 

The recommended treatment for R. typhi infection is
doxycycline9 and five of these patients received doxycycline
with prompt resolution of fever. Ciprofloxacin has also been
used10 and case eight who was pregnant at the time of her
illness received ciprofloxacin rather than doxycycline.

Eight patients lived in rural settings, either on farms or on
lifestyle blocks. Five of the nine patients lived in the
Kaipara/Kaukapakapa district. We believe their rural
environment increased the chance of exposure to the usual
vector and reservoir host for R. typhi, the rat flea, Xenopyslla
cheopsis, and rats, Rattus rattus and Rattus norvegicus. However,
we were struck by the observation that the first patients
diagnosed had very close contact with possums, T. vulpecula, in
their farming environments. The related American opossum,
Didelphis marsupialis, and cat flea, Ctenocephalides felis, have been
implicated as hosts and vectors of suburban typhus in the
United States.11,12 Nonetheless, none of the possums tested had
serological evidence of infection with rickettsia. We have
subsequently learned that the local possum does not have a host
specific flea and only rarely has C. felis been found on them
(personal communication, P McKenna).

A limited seroprevalence survey of friends and family
members of the first two cases did not reveal anyone with
rickettsial antibodies. A study13 looking at the longevity of
antibody response following infection with Orientia
tsutsugamushi (previously known as Rickettsia tsutsugamushi,
the causative agent of scrub typhus) showed an annual
reversion rate of 61%. While the duration of antibody
response for the other rickettsial infections is not known, the
absence of local people with rickettsial antibodies does not
preclude local infections. Certainly, case one when tested six
years after her illness, had no rickettsial antibodies. 

We now have strong clinical and serological evidence that
a rickettsial disease, most likely murine typhus is present in
New Zealand. To confirm our serological findings we need to
culture the organism, a technically challenging task, or
demonstrate rickettsial DNA in human blood or tissue, or
other host or vector tissue.14-16 We have established a PCR
method to do this.

Whether rickettsial infections are new to New Zealand or
have been here for many years undiagnosed, remains
unknown. The diagnosis of rickettsial infection should be
considered in patients from rural areas presenting with
similar symptoms to those described in our series.
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Table 1. Patient demographics, relevant social history, area of residence, clinical findings and serological results.

Acute serology Convalescent serology
Case Sex Age (years) Social history Area of Clinical features R. typhi R. typhi R. typhi R. typhi

residence IgM IgG IgM IgG
1 F 47 Dairy and goat farmer Kaukapakapa fever, rigors 10 <20 ≥80 320

headache, rash
2 M 34 Living in a workers’ hut Kaipara fever, rigors, 1280 80 1280 2560

on a farm headache, myalgia
3 M 67 Dairy farmer Kaukapakapa fever, rigors, 80 80 1280 2560

headache, myalgia,
rash

4 F 61 Lives on farm Kaukapakapa fever, rigors, headache 40 <10 160 640
5 M 28 Lives on lifestyle block Clevedon fever, rigors, 1280 >1280 1280 >1280

headache, myalgia
6 F 52 Lives on farm Karaka fever, rigors, headache 1280 640 2560 1280
7 F 23 Lives near port Mangere fever, headache, 256 <64 4096 2048

abdominal pain
8 M 52 Weekend farmer Whangaparaoa/ fever, headache, rash, 512 128 8192 8192

Whitianga cough
9 F 34 Lives on lifestyle block Kaukapakapa fever, rigors rash 1024 256 1024 2048
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Chlamydial genital infection, caused by Chlamydia
trachomatis, is the most common bacterial sexually
transmitted infection (STI) in the industrialised world.1 It is
a major cause of pelvic inflammatory disease (PID), ectopic
pregnancy and infertility in women, and non-gonococcal
urethritis (NGU) in men.2,3 Internationally recognised
guidelines for the management and treatment of chlamydial
infections have been developed by the World Health
Organisation (WHO)3 as well as organisations in a number of
countries,4-6 including the Centers for Disease Control and
Prevention (CDC).7 

Chlamydial infection is the most commonly diagnosed
bacterial STI reported by New Zealand sexual health clinics,
with a 40% increase in the number of confirmed cases
between 1996 and 1999.8 Infection rates in the general
population have been estimated to be between 256 and 777
per 100 0008-11 with rates in females aged 15-19 years recently
reported as at least 4466 per 100 000.8 These figures appear
to be substantially higher than those reported by other
industrialised countries.12,13

There are currently no national screening or treatment
guidelines for chlamydial infection in New Zealand.
Therefore, as part of a survey of health professionals to
identify screening practices for chlamydial infection,
information was also collected on treatment practices. This
study describes treatment practices for chlamydial infection
in New Zealand.  

Methods
Questionnaire design. A self-administered questionnaire included
questions about treatment practices for chlamydial infection.  Other
information collected, including knowledge of signs, symptoms and
sequelae and screening criteria will be published separately.
Questionnaires were pilot-tested by a sexual health clinic (SHC), family
planning clinic (FPC), and a student and youth health centre (SYHC)
doctor, and ten randomly-selected general practitioners (GPs).  No

referral to patient files was required and questionnaires took
approximately ten minutes to complete. 
Administration of the questionnaire. In November 1997, two
questionnaires were sent to all (30) SHCs, all (33) SYHCs located at
tertiary institutions, all (eleven) specialist youth clinics, all (30) Family
Planning Association and two independent FPCs.  All clinics were asked
to select a doctor and a nurse to complete the questionnaire.  One
questionnaire was sent to each of 388 GPs randomly selected from the
New Zealand Medical Register.  SHCs, FPCs, and SYHCs which did not
return questionnaires within two weeks were telephoned and encouraged
to respond. Questionnaires were re-posted to GPs who did not respond
within two weeks. The 27 GPs who were subsequently discovered to be
no longer practising, not at the address provided or deceased were
excluded from the study, as were the four student health and three
specialist youth centres that did not treat patients with a STI. 
Analysis. Clinics of the same type were grouped and analysed together.
The responses from two GPs who worked in SYHCs were analysed with
SYHC data.  Analyses were performed using Epi Info version 6.14

Results
Response rates. Questionnaires were completed by 57 staff
from all (100%) sexual health clinics, 47 staff from 26
(81.2%) family planning clinics, 54 staff from 32 (86.5%)
student and youth health centres, and 172 (49.7%) of the 346
eligible GPs.  As not all respondents answered every
question, the analysis for each of the following questions is
based on the number who answered the question.
Treatment practices. As shown in Table 1, SHC
respondents were more likely (‘often’ or ‘sometimes’) than
other respondents to treat presumptively before knowing the
test results. FPC respondents were more likely than other
respondents to treat patients without testing them for
Chlamydia trachomatis. The main reason respondents gave for
treating presumptively without testing was because the
patient said their partner had a chlamydial infection. Non-
SHC respondents were more likely than SHC respondents to
provide patients with a prescription for antibiotics for
treating his or her partner, without seeing that partner, while

Treatment practices for chlamydial infection in New Zealand
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Abstract

Aims. To identify prescribing and treatment practices for
chlamydial infection in New Zealand. 
Methods. Postal survey to doctors and nurses at all sexual
health, family planning, student and youth health centres,
and randomly selected general practitioners.  
Results. There was considerable variation in treatment
regimes used for chlamydial infection with few respondents
treating in accordance with international guidelines
regarding dose, frequency, and duration of treatment.
Doxycycline (88.4%) was most commonly used to treat
uncomplicated chlamydial infection in non-pregnant
patients. Most respondents (70.2%) stipulated doxycycline
for longer durations than the seven day regimen
international guidelines recommend, with doxycycline 100
mg twice a day for ten days most frequently specified.

Among the 259 respondents who would treat pregnant
women with erythromycin, 51 different treatment regimens
were specified, and 51.7% recorded regimens less than that
recommended by international guidelines. When treating a
patient presumptively, the majority of respondents tested
for chlamydial infection. In contrast to other respondents,
sexual health clinic staff rarely provide patients with a
prescription for a patient’s partner without seeing the
partner.  
Conclusions. Standardised treatment guidelines are
required for patients diagnosed with chlamydial infection.
Guidelines should include recommendations for the
treatment of partners, and encourage the laboratory
confirmation of diagnosis.  
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SHC respondents were more likely to see a patient’s partner.
Treatment regimens. When the 333 survey respondents
were asked about the routine treatment of chlamydial
infection, 27 nurses (three SHC, 11 FPC, and 15 SYHC
nurses) did not answer the question and indicated they were
not authorised to prescribe antibiotics.  Of the remaining 306
respondents, 302 (248 doctors and 54 nurses) provided
information regarding how they would treat non-pregnant
patients with uncomplicated chlamydial infection, and 265
(223 doctors and 42 nurses) provided information on how
they treated uncomplicated chlamydial infection in pregnant
women.  Because SHC, FPC, and SYHC doctor and nurse
responses were similar, their responses have been combined.

As shown in Table 2, the majority of respondents identified
doxycycline as the treatment for  uncomplicated chlamydia in
non-pregnant patients. The most frequently specified regimen,
doxycycline 100 mg twice a day for ten days, was used by 42/54
(77.8%) SHC, 29/46 (63.0%) FPC, and 26/42 (61.9%) SYHC
respondents and 76/170 (44.7%) GPs.  Only one FPC and one
SYHC respondent and 22 (12.9%) GPs used doxycycline 100
mg twice a day for seven days, the regimen recommended by all
international guidelines.3-7 No SHC respondents used this
treatment regimen. As shown in Table 3, 70.2% of survey
respondents specified a doxycycline regimen exceeding that
recommended by international guidelines.  

375 New Zealand Medical Journal 24 August 2001

Almost all respondents treated pregnant women with
uncomplicated chlamydial infection with erythromycin
(Table 2).  Of the 51 different regimens provided, the two
most frequently specified regimens, erythromycin 800 mg
twice a day for ten days and erythromycin 500 mg twice a day
for ten days, were used by only 41 (15.8%) and 30 (11.6%)
respondents respectively. Only eleven (4.2%) prescribed
erythromycin 500 mg four times a day for seven days, the
regimen recommended by UK and US guidelines.4,5,7 As
shown in Table 3, 51.7% of survey respondents gave an
erythromycin treatment regimen that was less than that
recommended by UK and US guidelines.4,5,7 Five (1.9%)
respondents (three GPs, one FPC physician, and one SHC
nurse) would treat pregnant patients with doxycycline, which
is contraindicated for use in pregnancy.15

Discussion
Genital chlamydial infection levels in New Zealand are high,8

and adequate treatment is required to prevent serious
sequelae and reduce transmission of infection. However,
there appears to be considerable variation in the treatment of
this infection among our study respondents. While the
majority of respondents used appropriate antibiotics in non-
pregnant and pregnant patients, there was a wide variety of
treatment regimens used, and only a few respondents treated

Table 1. Treatment practices for chlamydial infection.

Clinic respondents*

Sexual Family Student and General
Health Planning Youth Health Practitioners*

Treat patient presumptively, (N=54) (N=41) (N=50) (N=170)
before knowing test results

Often 24 (44.4%) 5 (12.2%) 8 (16.0%) 43 (25.3%)
Sometimes 26 (48.1%) 29 (70.7%) 25 (50.0%) 76 (44.7%)
Rarely 2 (3.7%) 3 (7.3%) 11 (22.0%) 37 (21.8%)
Never 2 (3.7%) 4 (9.8%) 6 (12.0%) 14 (8.2%)

Treat patient presumptively, (N=53) (N=42) (N=50) (N=170)
without testing

Often 0 1 (2.4%) 0 2 (1.2%)
Sometimes 7 (13.2%) 9 (21.4%) 7 (14.0%) 19 (11.2%)
Rarely 30 (56.6%) 14 (33.3%) 27 (54.0%) 84 (49.4%)
Never 16 (30.2%) 18 (42.9%) 16 (32.0%) 65 (38.2%)

Of those who ever (often, sometimes, or (N=37) (N=24) (N=34) (N=105)
rarely) treat a patient presumptively
without testing, under what circumstances
would they do so†

Patient says partner has chlamydia 22 (59.5%) 19 (79.2%) 26 (76.5%) 74 (70.5%)
Patient has signs and symptoms of PID 15 (40.5%) 14 (58.3%) 13 (38.2%) 41 (39.0%)
Patient says partner has NGU 15 (40.5%) 13 (54.2%) 10 (29.4%) 47 (44.8%)
You suspect patient won’t return for 12 (32.4%) 11 (45.8%) 23 (67.6%) 57 (54.3%)

follow-up
Patient has mucopurulent cervicitis 9 (24.3%) 9 (37.5%) 9 (26.5%) 16 (15.2%)
Patient says partner has gonorrhoea 7 (18.9%) 7 (29.2%) 7 (20.6%) 22 (21.0%)
Patient has sterile pyuria 4 (10.8%) 3 (12.5%) 1 (2.9%) 11 (10.5%)

Provide a patient with a prescription for (N=56) (N=41) (N=47) (N=169)
antibiotics for treating his or her partner,
without seeing the partner

Always 0 5 (12.2%) 2 (4.3%) 13 (7.7%)
Often 3 (5.4%) 10 (24.4%) 7 (14.9%) 45 (26.6%)
Sometimes 11 (19.6%) 19 (46.3%) 26 (55.3%) 61 (36.1%)
Rarely 19 (33.9%) 4 (9.8%) 5 (10.6%) 30 (17.8%)
Never 23 (41.1%) 3 (7.3%) 7 (14.9%) 20 (11.8%)

After diagnosing chlamydia in a patient, (N=55) (N=42) (N=49) (N=169)
see the patient’s partner for treatment

Always 14 (25.5%) 2 (4.8%) 3 (6.1%) 15 (8.9%)
Often 34 (61.8%) 2 (4.8%) 7 (14.3%) 21 (12.4%)
Sometimes 5 (9.1%) 18 (42.9%) 28 (57.1%) 87 (51.5%)
Rarely 0 16 (38.1%) 10 (20.4%) 45 (26.6%)
Never 2 (3.5%) 4 (9.5%) 1 (2.0%) 1 (0.6%)

*Excludes respondents who did not answer these questions and those who indicated that the questions were not applicable to them as they were not authorised to treat patients.
†Respondents could tick more than one response.
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Table 3. Compatibility of reported treatment regimens with international guidelines*.

Respondents treating Respondents treating
non-pregnant patients pregnant women

(N=302) (N=265)

No.† % No† %
Doxycycline

Compatible with international guidelines‡ 32 10.6% - -
More than international guidelines§ 212 70.2% - -
Less than international guidelines|| 23 7.6% - -
Wrong formulation specified¶ 2 0.7 - -
No formulation provided 3 1.0% - -
Incorrectly specified** - - 5 1.9%
Total 272 90.1% 5 1.9%

Erythromycin
Compatible with international guidelines†† 4 1.3% 51 19.2%
More than international guidelines§ 3 1.0% 34 12.8%
Less than international guidelines|| 33 10.9% 137 51.7%
Wrong formulation specified¶ 4 1.3% 37 14.0%
No formulation provided 1 0.3% 5 1.9%
Total 45 14.9% 264 99.6%

*As recommended by the World Health Organisation, the UK’s Clinical Effectiveness Group and Central Audit Group in Genitourinary Medicine, and the US’s Centers for
Disease Control and Prevention.3-5,7 †Respondents could specify more than one treatment regimen. ‡Doxycycline 100 mg twice a day for 7 days, or equivalent (ie if dose or
frequency is halved, duration is doubled). §Defined as having a larger dose, greater frequency, or longer duration, or any combination of these. ||Defined as having a smaller
dose, lesser frequency, or shorter duration, or any combination of these. ¶Antibiotic regimens inconsistent with how the antibiotic is provided by the manufacturer. For
example, oral doxycycline is available as 50 or 100 mg capsules or tablets. Oral erythromycin is available in two forms, erythromycin base or stearate which is available in 250
or 500 mg capsules or tablets, and erythromycin ethylsuccinate which is available in 400 mg tablets. **Doxycycline and other tetracyclines are contraindicated in pregnancy.15

††Erythromycin base 500 mg four times a day for seven days, or erythromycin ethylsuccinate 800 mg four times a day for seven days, or their equivalents (ie if dose or frequency
is halved, duration is doubled). 
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in accordance with accepted international guidelines as
regards dose, frequency, and duration of treatment. [A
detailed table of international guidelines is obtainable from
the authors]. Such variation also appears common in other
countries.16-18 As in Australia19 and UK,20 many respondents
indicated they would treat non-pregnant patients with
regimens that exceed those recommended by international
guidelines. However, as with GPs in other countries,16,17 some
respondents used regimens less than recommended by
international guidelines, including those stipulated for
pregnant women. 

While New Zealand publications such as the Guide to
Pathogens and Antibiotic Treatment 199815 recommend

regimens that are consistent with accepted international
guidelines,3-7 New Zealand21 and Australian22 sexual health
specialists appear to recommend longer courses and different
therapies than those accepted internationally.  This may
account for the large number of respondents reporting ten and
fourteen-day treatment regimens in non-pregnant patients in
this and Australian studies.19  Some clinicians have argued that,
as the signs and symptoms of chlamydial cervicitis and
endometritis are indistinguishable, all chlamydial infections
should be treated as complicated infections with a 10-14 day
course of antibiotic treatment.17 However, the cost-
effectiveness of this strategy has not been determined. Another
argument for ten and fourteen-day treatment regimens is that

Table 2. Treatment regimens for uncomplicated chlamydial infection in non-pregnant patients and pregnant women.

Respondents treating Respondents treating
non-pregnant patients pregnant women

(N=302) (N=265)

No. of No. of
No.* % formulations No.* % formulations

Tetracyclines†

doxycycline 267 88.4% 17 5 1.9% 3
minocycline 22 7.3% 6 0 0
lymecycline 10 3.3% 6 0 0

Macrolides‡

erythromycin 45 14.9% 21 259 97.7% 51
clarithromycin§ or roxithromycin 4 1.3% 3 3 1.1% 3

Quinolones
ofloxacin 0 0 0 0

Penicillins
amoxycillin 1 0.3% 1 4 1.5% 2
amoxycillin + clavulanic acid 0 0 1 0.4% 1

(augmentin)

Other
metronidazole|| 2 0.7% 2 2 0.8% 2
ciprofloxacin|| 0 0 2 0.8% 2

*Respondents could specify more than one treatment regimen. †Contraindicated in pregnancy. ‡Azithromycin was not available in New Zealand at the time of this survey.
§Clarithromycin has been associated with foetal toxicity in primates, but its significance in humans in uncertain.15 ||Not recommended treatment for chlamydial infection.



New Zealand Medical Journal 24 August 2001377

longer courses of treatment may theoretically increase the
likelihood of cure, for example by increasing the chance that
the shorter duration recommended is actually reached.
However, other studies have shown lower compliance with
longer treatment regimens.23,24 In a recent study where only
65% of infected patients complied with a seven-day treatment
regimen, there was only a 5% treatment failure rate, suggesting
that even the current international recommendations may be
over-cautious and that fewer doses or shorter duration of
treatment may effectively treat chlamydial infection.25

Shortening duration of treatment also will save resources and
reduce inconvenience for patients. 

Since this survey was done, the treatment options available
for genital chlamydial infections have expanded to include a
single dose of the macrolide antibiotic, azithromycin.5,7 A
single oral dose of azithromycin has been shown to
significantly improve compliance with treatment and
improve overall cure rates when administered under direct
supervision.26 Azithromycin is also more cost-effective than
doxycycline26,27 when administered under direct supervision.
Although azithromycin is now available in New Zealand,
clinicians must endorse prescriptions with the phrase
“certified condition,” and it is not on the Medical Practice
Supply Order, which may create a barrier to directly
observed treatment.27

Presumptive treatment for chlamydia is recommended for
several conditions associated with chlamydial infection, such as
NGU, PID, epididymitis, and gonorrhoea. Other conditions
such as mucopurulent cervical discharge and proctitis may also
warrant presumptive treatment, depending on patient risk
factors, compliance, and local estimates of chlamydia
prevalence.2 The majority of respondents reported that they
presumptively treated before they knew the test results, a
finding similar to that found among US nurse practitioners18

and Australian GPs.28 Australian GPs, like their New Zealand
counterparts, frequently treated presumptively when they
suspected the patient would not return for follow-up.28

Sexual partners of patients with NGU, PID, epididymitis,
and gonorrhoea should be evaluated and treated
presumptively,2,3 but testing is still recommended to ensure
appropriate medical care and counselling, provide firm grounds
for partner notification, improve compliance with treatment,2

and support STI surveillance.28 Australian studies have reported
that a large proportion of GPs frequently treat presumptively
without testing for chlamydial infection.28,29 The majority of our
respondents indicated they only occasionally treat without
testing, most often because the patient said their partner had
chlamydial infection, although approximately a third of non-
SHC respondents gave their patients a prescription for
antibiotics to give their partners without actually seeing the
partner, as did 38% of American nurse practitioners.18 This
practice is considered acceptable only in exceptional
circumstances, and the medico-legal view is that it is justifiable
only when it is impossible to see the patient, and when the
potential benefits of treatment outweigh the risks, such as the
risk of an allergic reaction to the antibiotic.4 Because a
significant proportion of patients with chlamydial infection will
be co-infected with another STI,2,30 treatment of patients’
partners without assessing the partners’ status may also mean
failure to diagnose and treat other STIs such as gonorrhoea.

The low GP response rate in this survey may mean the
findings are not representative. Correct treatment practices
could be overestimated as GPs with a greater knowledge of
chlamydia may have participated. Similarly, knowledge could
be overestimated in clinics as they were asked to select staff
most likely to see patients with chlamydia infection.
Specialist clinics such as sexual health clinics are likely to
have treatment guidelines or protocols, and are likely to be

more experienced in the treatment of STIs, which may
explain the consistency of their responses. While
respondents may have answered according to such protocols,
the questionnaire specifically asked about respondents’
practices, not about protocols. 

Standardised treatment guidelines for chlamydial infection
are needed in New Zealand to ensure all patients receive
appropriate treatment and unnecessary treatment costs are
minimised. Treatment guidelines should also encourage the
laboratory confirmation of chlamydial infection to ensure a
sound basis for treatment of the patient and contact tracing
and treatment of partners. 
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Cytological screening leads to the diagnosis of cervical
intraepithelial neoplasia and the detection of asymptomatic
invasive lesions. The implementation of an organised
population based screening programme has been shown to
reduce the incidence of and mortality from cervical cancer.1

The down staging of cancers after the introduction of a
screening programme has also been described.2,3

Until the introduction of the National Cervical Screening
Programme  (NCSP) in New Zealand an opportunistic
screening programme had been practiced. Chang4 reviewed
some aspects of screening before the NCSP and found that a
variety of screening intervals and techniques were practiced,
71% of general practitioners (GPs) reminding women to
have smears. The Canterbury Screening Programme was
established in July 1990 to implement the NCSP in the
Canterbury Region. All women who have ever had
intercourse are recommended to have a smear test every
three years from age 20 to age 69 years. Initially women had
to ‘opt on’ to enroll on the national screening registry. In
1993 an ‘opt off’ registry was implemented, all women
having smears being enrolled on the NCSP unless they
specifically opted off. Since the introduction of the NCSP
the number of eligible women enrolled in Canterbury has
increased from 15% in 1992 to 88.3% in 1999. 

Christchurch Women’s Hospital (CWH) is the tertiary
referral unit serving Canterbury and the West Coast.
Patients from Nelson, Marlborough and other South Island
regions are also increasingly referred for specialist services.
The early referral of all women with gynaecological
malignancies to the gynaecological oncology services at
CWH is encouraged. 

This study aimed to assess the impact of introducing an
organised cervical screening programme on the presentation
of patients with cervical cancer in the Canterbury region.
The number of cases, the manner in which they present and
the clinical stage at presentation were considered potential
indicators of this impact. This information was examined for
a three year period prior to the introduction of the screening
program and for a subsequent period commencing three
years following the introduction of ‘opt off’ registration.

Methods
Using the hospital diagnostic database, all patients who were admitted to
CWH with a diagnosis of cervical cancer, from January 1988 to December
1990 and from January 1997 to November 1999 were identified. The
notes of these patients were reviewed. Those whose initial diagnosis was
made in the study years were included in the study. To eliminate bias due
to changes of referral pattern, patients who were referred from outside
Canterbury or from Timaru in Canterbury were excluded. Patient details
including age, method of presentation, stage at presentation, method of
staging, histological type and treatment were recorded. 

Evaluation of statistical significance was performed by Chi squared
analysis, using  Epi Info, Version 6.  All tests of significance were two
tailed.

Results
Number of Cases. Over the two study periods 165 patients
with cervical cancer were treated at CWH. There were 85
patients in the years 1988-90 and 80 patients for 1997-99.
Fourteen patients in 1988-90 and 24 patients in 1997-99
were excluded from the study because they were referred
from Timaru or from outside Canterbury. The remaining
129 patients, 71 from 1988-90 and 56 from 1997-99 were
included in the study. A 21% reduction in the number of
treated patients was seen between the two, three year study
periods. 
Stage at Presentation. For the purpose of analysis the sub-
stages of stage 1a were grouped together, as were those of 1b;
stages 3 and 4 were also combined (Figure 1, Table 1).There
was a two-fold increase in the number of cases of 1a disease and
a decline in all the more advanced stages. This change in the
relative proportion of disease stages at presentation reflects a
significant stage ‘shift’ (p=0.038). The stage shift was
particularly marked in women up to 50 years of age (p=0.013)
but not so in women over 50 years (p=0.55) (Table 1). 
Mode of presentation. Between 1988-90 from a total of 71
women treated, 51(72%) presented with symptoms of whom
25 (35%) had postmenopausal bleeding, 23 (32%) had
abnormal bleeding or discharge, and three presented with
pain. Asymptomatic disease was detected by smear in 20
(28%). In the study period 1997- 99 from a total of 56
women treated, 26 (46%) presented with symptoms, of
whom seventeen (30%) had postmenopausal bleeding and
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Aims. To assess the impact of the introduction of the
National Cervical Screening Programme  (NCSP) on the
presentation of women with cervical cancer to
Christchurch Women’s Hospital (CWH), a tertiary referral
center in Canterbury.
Method. A retrospective review of the hospital notes of
patients diagnosed with invasive cervical cancer from
January 1988 to December 1990 and from January 1997 to
December 1999. The patient characteristics, mode of
presentation and staging during these two three-year study
periods were compared.
Results. There was a 21% decline in the number of cases
of invasive cervical cancer treated at CWH from the

Canterbury region from the first to the second study
period. There was also a significant clinical down staging at
presentation and a significant increase in women presenting
with asymptomatic smear detected disease (p=0.004).
These changes were less marked in women older than 50
years. There was no change in the relative proportions of
different histological types. 
Conclusion. The results reflect a positive impact on the
presentation of cervical cancer associated with the introduction
of the NCSP in Canterbury. A significant decrease in mortality
from cervical cancer in the region can be anticipated. Further
emphasis needs to be placed on prevention of cervical cancer in
women over 50 years of age.
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nine (16%) had atypical bleeding. Asymptomatic disease was
detected by smear in 30 (54%). The change in manner of
presentation between the two study periods was significant
(p=0.0037).

In women younger than 50 years of age twelve of 33 (36%)
presented with smear detected disease from 
1988-90, significantly less than the 21 of 27 (77%) from
1997-99 (p< 0.002). For women 50 years or older, seven of 38
(18%) had smear detected disease between 1988-90 which
was not significantly different from 1997-99 when nine of 29
(31%) women presented without symptoms (p=0.08). 

The mode of presentation correlated with the stage of
disease. Of all the women staged at CWH during both study
periods, 89.5% (34/38) of stage 1a disease was asymptomatic
and smear detected. This compares with 41.7% (30/72) for
stage 1b, 9.4% (3/32) for stage 2 and 0/23 for stage 3 and 4
disease (Table 2).

Histology. Between 1988 and 1990, 52 (73%) women
presented with squamous malignancy, fourteen with an
adenocarcinoma and five with an adenosquamous or other
histological type. This was not significantly different from
the 1997-99 time period when 40 (71%) women had
squamous carcinoma, ten adenocarcinoma and six
adenosquamous or other carcinomas. 

Discussion
A cervical screening programme aims to reduce the
incidence, morbidity and mortality of cancer of the cervix, by
the detection and treatment of preinvasive cervical disease. It
takes 15-20 years from the introduction of a screening
program change to see a reduction in cervical cancer
mortality.5 In the short term, incidence and stage at
presentation as well as mode of presentation are useful

interim markers of change. This study reviews the change in
these indicators in the population of women treated with
cervical cancer in two 3-year time periods before and after
the introduction of an organised screening program. The
referral population is well defined and relatively stable. The
total Canterbury usually resident population increased from
427 873 in 1986 to 466 155 at the 1996 census.6 Limitations
of the study include its retrospective nature, patients treated
outside the tertiary referral center were not included and
patient screening histories were not reliably available. 

Our data shows a 21% fall in new cases of malignancy over
the two time periods. If the contribution played by micro-
invasive disease to these numbers is excluded there was a 38%
decline in frankly invasive disease. These findings are in
contrast to those of Sadler who, in 1993, concluded that
cervical screening had not yet made an impact on the incidence
of cervical cancer in the greater Wellington region.7 Several
authors have described a stage shift at presentation after the
introduction of a comprehensive screening programme.8,9 Our
study revealed a significant down staging of cervical cancers in
the second of the two study periods. 

The marked increase in patients with micro-invasive
disease may have been due to the increased histopathological
recognition of early invasion, an increase in the number of
excisional biopsies or a genuine stage shift due to early
detection of disease. However, histological reporting
methods have remained constant, with micro-invasive
carcinomas having been recognised for many years. Review
of CWH colposcopy clinic data shows that the excision to
ablation ratio for pre-invasive disease is similar over the two
time periods. Thus it seems most likely, taken in the context
of the other results of this study, that there has been a true
stage shift due to earlier detection of disease.

There has also been a marked increase in the number of
asymptomatic presentations between the two study periods
and a strong association between the manner of presentation
and the stage of disease at diagnosis.  Pretorius et al3 had
similar findings, but were able to follow up their patients for
24-41 months.  They found the manner of presentation to be
significantly associated with disease free survival
(DFS).Women presenting with an abnormal smear had an
overall DFS of 96% compared with 51% for women
presenting with atypical bleeding.

Some authors have proposed that the character of the
disease has changed over time, with an increasing prevalence
of less common morphological forms.10 Contrary to this, but
in keeping with a large study of international trends,11 we
found no change in the relative incidences of squamous,
adenosquamous, or adenocarcinoma in our region, with
squamous carcinoma accounting for 73% and 71% of disease
respectively in 1988-90 and 1997-99.

The benefits of introducing the NCSP seem to be
restricted largely to women less than 50 years of age. The
lack of evidence of a stage shift in women over 50 years
reflects that there has been little change in the way we detect
disease in this group of women. Several authors have
described similar findings.7,12 This may reflect more
aggressive disease but more likely it is a consequence of
delayed detection with more women over 50 years presenting
symptomatically rather than with smear detected disease.
Delayed detection probably reflects poorer screening rates in
post menopausal women but could be contributed to by
lower sensitivity of the screening test. Unfortunately this
study is unable to shed further light on this issue. What is
striking is that the problem has been well recognised
internationally for many years13 yet remains a major issue.

It is impossible to confirm that the introduction of the
NCSP is solely responsible for the changes in presentation
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Figure 1. Stage at presentation for women of all ages.

Table 1. Distribution of disease stage in different study periods,
separated by age (<50 years/>50 years of age).

Stage 1a 1b 2 3+4 Total

1988 -90 6/5 21/15 3/9 4/8 34/37
1997-99 13/8 12/7 0/9 1/6 26/30  

Table 2. Stage of disease at presentation by mode of
presentation.

Stage at Presentation

1a 1b 2 3,4
Mode of presentation
Atypical Smear 34 30 3 0
Symptoms 4 42 29 23
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of cervical cancer in our region, but it is consistent with
what has been observed with the introduction of screening
programs in other parts of the world. The introduction of
organised screening has led to more women having more
regular smears. This has been associated with a decline in
invasive disease and a reduction in disease-associated
morbidity. As a result of the reduction of diagnosed cases
and the marked stage shift, a significant reduction in
mortality from cervical cancer can be anticipated. It
remains of particular concern that the benefits of the
screening program appear to be lacking for
postmenopausal women. 
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Paradoxical vocal fold dysfunction (PVFD) is an increasingly
common condition presenting to general practitioners and
hospital departments.  It is defined as inappropriate
adduction of the vocal cords during inspiration, causing
stridor and respiratory distress.  It has previously been
labelled psychiatric wheeze, factitious asthma and
Munchausen’s stridor. Three cases of PVFD are presented to
illustrate the range of presentations.

Case 1
An eleven-year-old female presented acutely to the Emergency
Department after running the school cross-country.  She was
recovering from an upper respiratory tract infection and had no
past history of bronchospasm.  After finishing the event her
dyspnoea had not resolved and was not relieved by  nebulised
Salbutamol. She had stridor on inspiration, but a normal voice.
Indirect laryngoscopy confirmed paradoxical movement of the
vocal cords.  Vocalisation  and saline nebulisers helped her
condition to settle.

Case 2
An eighteen-year-old, lifelong asthmatic, male university
student presented to the Emergency Department with acute
onset dyspnoea, which developed during a statistics
examination. Between the months of February and June of
2000 he had presented on 26 occasions to the Emergency
Department, nine of which resulted in hospitalisation with
presumed asthma. He had also presented to other hospitals
throughout New Zealand on seven occasions and been
admitted on five occasions. He received nebulised
bronchodilar in the ambulance without relief. Examination
in the Emergency Department revealed inspiratory stridor
with increased tidal volume. He had normal oxygen
saturation. Flexible laryngoscopy revealed paradoxical vocal
fold movement. After explanation of PVFD, his rate of

presentation to the Emergency Department has reduced, and
management of his asthma improved.

Case 3
A 72-year old man with a history of Parkinson’s disease
presented with a three year history of intermittent dyspnoea
and noisy respiration. The first event was an episode of acute
airway obstruction following extubation after surgery in
1997, which resolved spontaneously. He presented to the
Emergency Department with acute stridor in 1999 after
choking on food. Again, stridor resolved spontaneously
during overnight observation. He was next seen during an
admission to the neurology ward for review of his Parkinson’s
disease, again with inspiratory stridor. His past history
included anxiety and gastro-oesophageal reflux disease
(GORD). Flexible laryngoscopy confirmed paradoxical
movement of his vocal cords.

Discussion
Paradoxical vocal fold dysfunction is increasingly recognised by
respiratory physicians and otorhinolaryngologists. It is
recognised as a cause of misdiagnosis or co-morbidity in
asthmatics. Up to 10% of asthmatic patients may have PVFD
alone or co-existing with their asthma.1 The consequences of a
mis(sed) diagnosis include inappropriate treatment,
hospitalisation, emergency intubation and/or tracheostomy.
PVFD should be considered in the differential diagnosis of
recurrent ‘asthma’, especially when symptoms are precipitated
by infection or stress or if there is a poor response to medical
therapy (pseudosteroid resistant asthma). Patients with exercise
induced asthma, recurrent presentations to an emergency
department with stridor, and recurrent hospital admission,
often on a short stay basis, also commonly suffer from PVFD.
PVFD has been shown to be more prevalent in patients with
exercise-induced asthma than controls.2 

Paradoxical vocal fold dysfunction: a frequently mis(sed) diagnosis

Dean Ruske, Head and Neck Registrar; Scott Stevenson, Head and Neck Consultant, Department of
Otolaryngology, Christchurch Hospital, Christchurch.
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Epidemiological studies of PVFD are lacking. Its true
incidence is unknown, but is probably far more common than
currently appreciated. It occurs more commonly in young
adults with a male:female ratio of 1:6.3 PVFD patients are
typically competitive, both athletically and scholastically,
with attacks occurring during attempts at peak performance.
It has been linked traditionally to female paramedical
workers with a known psychiatric illness, but the disorder is
clearly more diverse. Patients with PVFD may have evidence
of high health service utilisation, paramedical employment
and psychiatric illness (particularly anxiety and depressive
disorders), all of which occur with increased frequency.4,5 

The pathophysiology of PVFD is unknown, although
several theories have been suggested.6 Paradoxical vocal cord
fold movement appears to occur during episodes of
hyperventilation, which may be conditioned or stimulated. A
conditioned response occurs after exposure to an inhaled
irritant, resulting in hyperventilation and increased stress,
which in turn reinforces the association with a particular
irritant. Stimulated PVFD may occur in patients with
exercise-induced asthma at the point of peak exertion. At this
point the patient may exceed his/her anaerobic exercise
threshold resulting in a compensatory hyperventilation and
PVFD. It has also been suggested that vagal mediated
efferent inputs increase laryngeal muscle tone, resulting in a
reduced threshold for vocal cord spasm. The efferent
response may be reinforced by afferent stimulation from the
larynx, resulting in prolonged adduction of the true vocal
cords. There is, however, no electrophysiological
confirmation of this vagal theory.7

PVFD is typically an episodic condition, although in 50
adult patients with PVFD, all showed some symptoms
between episodes. This suggests that continuing laryngeal
instability exists but with exacerbations.8 

Psychological conversion reactions are linked to
paroxysmal vocal fold dysfunction in some patients. PVFD
patients show increased evidence of DSMIII disorders
including depression, obsessive-compulsive behaviour,
anxiety, and borderline personality disorder, compared to a
normal population.4 Malingering or secondary gain may also
present as PVFD. A suspected role of GOR in laryngeal
disease is documented, but its role in PVFD is unclear.

The clinical presentation is one of dyspnoea and stridor,
usually inspiratory. Wheeze and barking cough may occur.
Breathing typically becomes normal with speech, tongue
depression, coughing or panting. Examination reveals

paradoxical vocal cord movement on indirect or flexible
laryngoscopy, but not other abnormalities. Arterial blood
gases show respiratory alkalosis from hyperventilation with a
normal Aa gradient and oxygen saturation. Inspiratory flow
volume loops are flattened. In specialised centres, video
laryngeal stroboscopy shows a reduced vocal cord mucosal
wave, medialisation of the true vocal cords and a diamond
shaped laryngeal inlet.8

The management of PVFD is multidisciplinary typically
involving a respiratory physician, otolaryngology surgeon
and speech language therapist. Early recognition is the key to
successful management. Reversal of symptoms in the
emergency department may be spontaneous, although
nebulised saline, sedation and heliox (80% helium with 20%
oxygen) have been used in severe cases. Treatment of
associated severe GORD may be beneficial. The use of
botulinum toxin and biofeedback has been suggested for
severe PVFD with airway compromise.9

Detailed explanation to the patient is essential. Use of
video for vocal cord movement and relaxation techniques
provides the patient with visual feedback and input into their
own management. Identification of trigger factors may be
beneficial in a conditioned response situation. Where
appropriate, psychiatric management should be sought.

In conclusion, the diagnosis of PVFD should be considered
in patients with a history of recurrent dyspnoea or stridor,
and in drug-resistant and exercise-induced asthma. PVFD is
under diagnosed and frequently misdiagnosed. Accurate
diagnosis, speech language therapy, explanation of the
condition and psychiatric input, where appropriate, are the
mainstays of treatment.
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Parliament gives green light to stem-cell research 
British scientists reacted with surprise and relief to a substantial vote of confidence from the House of Commons – the lower house of the UK parliament
– over the use of human embryos for research into therapies for serious diseases.

Members of Parliament (MPs) agreed by 366 to 174 on 19 December to approve changes to the Human Fertilization and Embryology Act of 1990
allowing such research to take place.

“I was very surprised; we were expecting it to be much closer,” says Austin Smith, director of the Centre of Genome Research at the University of
Edinburgh, who already holds a license for carrying out research on human embryos up to 14 days old as permitted by the 1990 act – but is currently
restricted to work that is directed at problems of infertility.

Smith, one of the leading UK investigators in stem-cell research, says that a change in the regulations would not have any short-term impact on his
research, apart from enabling him to obtain a broader license. But it would make it possible for him to start work towards potential therapies, perhaps in
neurodegenerative diseases such as Parkinsons’s and Alzheimer’s disease.

The proposed change in the legislation had been strongly opposed both by anti-abortion groups and prominent Roman Catholic leaders. Other
opponents warned that the interest on obtaining stem cells from human embryos represents the beginning of a “slippery slope” towards human cloning.

Such arguments had been countered by a vigorous lobbying campaign by the scientific and medical establishment, with MPs being given briefings by,
among others, the Royal Society, the Welcome Trust and the Nuffield Council on Bioethics. The objections were also rejected last summer by a panel set
up under the government’s chief medical officer, Liam Donaldson (see Nature 2000; 406: 815).

But the most telling contributions to the debate perhaps came from several MPs who told of their personal battles with illness, including Anne Begg
(Labour, Aberdeen South) who suffers from a degenerative brittle-bone disease and is confined to a wheelchair.

David Dickson. Nature 2001; 409: 5.
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Menetrier’s disease associated with Helicobacter pylori is
described in a 33 year old man. A prompt clinical response
was observed after Helicobacter eradication. Endoscopic
ultrasound and gastroscopy after twelve months confirmed
resolution of Menetrier’s disease.

Case Report
A 33 year old man presented with a three week history of
cramping abdominal pains, nausea, anorexia and generalised
oedema in April 1999. There was no past medical history of
note, and he was on no regular medications. Physical
examination revealed gross generalised oedema but no
jaundice, pallor or lymphadenopathy. Blood pressure was
114/68 mmHg. Cardiac and respiratory examinations were
normal and body weight was 101.4 kg. There was mild
epigastric tenderness.

He had a mild eosinophilia, a low serum albumin (19G/L,
normal 37-53G/L) and total protein (35 G/L, normal 60-80
G/L), but normal liver function, clotting profile and 24 hour
urine protein excretion. Also normal were serum or plasma
urea, creatinine, electrolytes, vitamin B12, folate, calcium,
calcitriol, viatmin A, beta-carotene, auto-antibody screen,
iron studies and serum protein electrophoresis. Faecal fat was
not increased.

Barium follow-through (Figure 1) illustrated very thick
folds throughout the stomach and the duodenal mucosal
folds were also enlarged (consistent with mucosal oedemal
secondary to hypoproteinaemia). Gastroscopic examination
also showed marked hypertrophy of gastric folds. Gastric
mucosal biopsies demonstrated foveolar elongation and
tortuosity, and cystically dilated glands consistent with
Menetrier’s disease. Large numbers of Helibobacter pylori were
present on the mucosal surface.
Our patient was treated with a high protein diet,
intravenous albumin, oral frusemide and commenced on a
seven day course of pantoprazole, clarythromycin, and
amoxicillin for eradication of Helicobacter. By day ten his
weight had decreased to 91.2 kg, and his serum albumin
level had risen to 24 G/L. At day fifteen the albumin level
was 38 G/L.

In April 2000, twelve months after treatment, endoscopic
ultrasound showed that the mucosal and submucosal layers of
the gastric wall were minimally thickened and on gastroscopy
the gastric folds appeared only slightly enlarged. The gastric
mucosa was not thickened histologically and there was no
foveolar hyperplasia nor dilated glands. Immunoperoxidase
stains for Helicobacter pylori were negative. The patient was
asymptomatic at this time and without clinical signs of a
protein-wasting enteropathy. Clinically and pathologically,
therefore, there had been resolution of Menetrier’s disease
after eradication of Helicobacter pylori.

Discussion
Menetrier’s disease is a rare condition characterised by
gastric fold thickening and a protein-losing gastropathy. The
aetiology of this disorder, first described in 1888, remains
obscure. The adult form is associated with a 10-15%

increased risk of developing gastric carcinoma. Patients
previously diagnosed with Menetrier’s disease can now be
considered to suffer from two distinct diseases: first,
hypertrophic lymphocytic gastritis (HLG), and second,
massive foveolar hyperplasia (MFH). Patients with MFH
have significantly thicker mucosa and less inflammation
compared to those with HLG. Wofsen et al consider that
only patients with MFH should be designated as having
Menetrier’s disease.1

The differential diagnosis of Menetrier’s disease includes other
forms of hypertrophic gastropathy, for example Zollinger-
Ellison syndrome, hypertrophic hypersecretory gastropathy,
infiltrating neoplasia, eosinophilic gastritis and amyloidosis.

The association between Menetrier’s disease and
Helicobacter pylori was first described in 1988. Stolt et al
suggest that 90% of Menetrier cases are H. pylori positive.2

Helicobacter eradication has recently been successful in
normalisation of the gastric mucosa in a handful of patients
suffering from Menetrier’s disease.3-6

Our case adds to the mounting anecdotal evidence that
Helicobacter pylori is related to the development of Menetrier’s
disease, that eradication of Helicobacter pylori is associated
with the reversal of hypoproteinaemia and the clinical
manifestations of Menetrier’s disease, and that long term
maintenance therapy is not necessary after eradication of
Helicobacter pylori. Given that the serious consequences of
Menetrier’s disease include gastric carcinoma and life-
threatening hypoproteinaemia, it is important to be able to
treat these patients successfully with a brief (seven day)
course of eradication therapy.

Figure 1. Upper gastrointestinal double contrast study illustrating
marked thickening of the gastric folds and enlarged duodenal
folds before treatment with antibacterial therapy.

CASE REPORT

Resolution of Menetrier’s disease after Helicobacter pylori eradication therapy

Mark Hamlin, Emergency Medicine Registrar, Sir Charles Gairdner Hospital, Perth, Western Australia; 
Kim Shepherd, Director of Radiology; Mark Kennedy, General Physician, Whangarei Hospital, Whangarei.

NZ Med J 2001; 114: 382-3
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VIEWPOINT

Isolation in time: a cause of suffering in the elderly. Lessons from Krapp’s Last

Tape

Robert Logan, Physician, Hutt Valley District Health Board, Lower Hutt.

NZ Med J 2001; 114: 383-4

Isolation is a common problem, particularly for older
people.1 Social isolation has been associated with increased
mortality and morbidity, contributing to the suffering of
illness2-4 and a number of adverse clinical outcomes,5,6

increased hospital admissions7 and suicide.8 The increase in
cardiac events associated with isolation after myocardial
infarction9,10 may have a physiological basis in the associated
reduction of heart rate variability.11

In contrast to the arts and literature12 standard medical
textbooks pay little if any attention to topics such as isolation
or their emotional and spiritual impact. Samuel Beckett’s
exploration of an old man’s isolation in his play Krapp’s Last
Tape extends beyond the purely physical to highlight the
potentially isolating effects of time.  Isolation in time can
occur between a past which in the case of Krapp was unhappy
and he wished to forget, or a happier one which has been
simply forgotten and a future which is unthinkable.
Perception of time varies from individual to individual and
may change considerably for patients in the course of major
illness.13 The play highlights the discomfort which may arise
from isolation in time and suggests strategies for reducing it.

The play
The only character in the one act play is Krapp himself, an
unkempt, decrepit and failed author of 69 years, who has sold
only seventeen copies of his magnum opus.  For most of the
play he sits at a table with a tape recorder in a circle of strong
white light surrounded by darkness in which one famous actor
playing the role felt the presence of death standing behind him.

Each year of his adult life, Krapp has recorded his
impressions of the past year’s events and in the play listens to
his younger voice recorded 30 years earlier. The intensity of
the play is such that the audience cannot help but share
Krapp’s experiences and be confronted with their own
existential isolation.

More than physical isolation
The play demonstrates that isolation can be far more than
physical or social. For Krapp it is the result of lifelong
emotional, psychological and physical incapacity, aggravated by
consequent loss of social contact and also the passage of time.

Krapp’s physical isolation on a near empty stage is
intensified by long silences, the longest of which is nearly ten
minutes, and emphasized by desperate bursts of rewinding
the tape to try and establish contact with his past. Whilst
silence is a source of discomfort which younger people can

avoid, increasing deafness, immobility and diminished social
contacts impose it on the elderly.  Recollection of
unsuccessful attempts to achieve close relationships or even
love only emphasizes Krapp’s current isolation and
separation from his younger self.  The younger man whose
voice is heard on tape is not only a stranger to him, but also
that “…stupid bastard I took myself for 30 years ago”.

Habit and ritual
Krapp makes considerable use of habit and ritual to help
pass the time and create an impression of purpose for his
existence.  His rituals range from those associated with the
adoption of a child-mother relationship with his tape
recorder to eating bananas, opening bottles, going through
ledgers of his tapes, linguistic iterations and of course,
repeatedly rewinding and replaying selected passages from
his recorded soliloquies. Health professionals should be
aware of the importance of ritual for their patients and be
sensitive to the heightened sense of isolation and lack of
purpose which may result from their enforced
discontinuation through disability or admission to hospital.

Krapp’s obsession with his bowels, not uncommon in older
people, can be interpreted in a number of ways including an
introspective response to isolation, unwillingness to let go or
as complementing his ritualistic attempts to control the
world around him by controlling his own bodily functions.

Time and identity
The linear concept of time and its erosive effects contribute
further to Krapp’s isolation.  For the younger man it means
moving upwards and forwards towards a specific goal but for
Krapp, the relentless passage of time leads downwards
towards extinction, the most extreme isolation of all. He is
effectively distanced from his youthful past, memories of
which he had rejected 30 years earlier (“not with the fire in
me now. No I wouldn’t want them back.”) and a future he
dare not contemplate.

Krapp’s isolation in time is worsened by confrontation with
doubts about his identity and the meaning of his existence.
He tries desperately to counter his isolation by establishing
an identity through his relationship with the tape recorder,
his only companion.  Unable to control the future, he tries in
vain to control the past by editing his tapes.  Ultimately,
however, the tape recorder, like habit and ritual, fails to meet
his needs and becomes instead a source of irritation by
reminding him of his failed aspirations.
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mental reactions associated with aging and the complexity
of many of the issues being confronted.

Despite its lack of recognition in standard medical textbooks,
isolation is a painful reality for many patients, particularly the
elderly.  Krapp’s last tape provides an opportunity for their
carers to increase awareness and understanding of it and, in
particular, the potential contribution of isolation in time.
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Lessons for clinicians and society
As people live longer and there is greater emphasis on the
provision of more appropriate care for older people, it is
important that attention is paid to their individual perspectives
and needs.  Because of their relative youth it is difficult for
many health professionals to conceive the isolation which may
be associated with major illness or simply with old age itself.
Fundamental to the acceptance of the problems of old age in
others is acceptance of its implications for themselves in the
future. These are often medicalised by health professionals and
avoided by society in general which needs to be better at
accepting an older person’s identity, both past and present.
There is a requirement for both to be better listeners.

Hospital admission may have a profound emotional impact
as movingly described in Solzhenitsyn’s ‘Cancer Ward’ which
carers should recognise and take steps to alleviate through
appropriate attitudes and behaviour.14 Where time is a
significant contributor to the older patient’s isolation, steps
may be taken to reduce its impact by, for example,
reinforcing their identity through encouraging an acceptance
of their past.  

It may be helpful to encourage those who like Krapp
wish to forget their past, to edit their own mental tapes.
For others, simply listening may help them to recall the
past.  Looking forward and supporting consideration and
avoidance of the real or imagined threats of the future may
help allay anxieties and reinforce the reality of existence.
The listening conducive to this must be conducted at an
appropriate pace to allow for the slowed physical and

Effects of climate change by 2050 outlined by new report 
• Cold related winter deaths are likely to fall substantially, perhaps by 20 000 a year (the current number of such deaths for the United Kingdom is

estimated at about 60 000-80 000).
• Heat related summer deaths are likely to increase by around 2800 cases a year
• Cases of food poisoning are likely to increase substantially, by perhaps 10 000 cases a year
• Vector-borne diseases may present local problems, but the increase in their overall impact is likely to be small
• Waterborne diseases may increase, but the overall effect is likely to be small
• The risk of major disasters caused by severe winter gales and coastal flooding is likely to increase considerably
• The effects of ozone during the summer are likely to increase: several thousand extra hospital admissions and extra deaths may occur each year
• Cases of skin cancer are likely to increase by perhaps 5000 cases a year and cataracts by 2000 cases a year
• Measures taken to reduce the rate of climate change by reducing greenhouse gas emissions could produce secondary beneficial effects on health.
Rhona MacDonald. BMJ 2001; 322: 386.  

Genome sequencing. How was it done? 
The longest length of sequence that can be read in one go is about 500 bp. The human genome contains around 3200 Mb of sequence. How were these disparities
reconciled? The whole-genome shotgun approach breaks the genome into fragments of several hundred base pairs each, sequences the fragments, and then
reassembles them all into a complete sequence. This approach worked well for small genomes that have few repetitive sequences to confuse the assembly and was
used by Celera Genomics. However, in order to assemble and align the sequence they had generated from their clones, they had to use data already available
from the publicly funded effort. The Human Genome Project took a more heirarchical approach. First they cloned the genome into large fragments (100-200
kb in size), and fingerprinted each of them by digesting with restriction enzymes and running the pieces out on a gel – each fragment has a unique pattern, the
fingerprint, so they could be mapped relative to each other on the chromosmes. Each fragment was then sequenced by the shotgun method, and the sequence
was overlaid onto the map to reassemble the human genome. This approach took advantage of detailed mapping data that had already been generated for some
parts of the genome (eg, the globin genes), and also allowed the many international groups to each sequence a part of the genome that they had a particular
interest in. The finished portion of the HGP draft genome sequence has an error rate of less than one per 10 000 bases.
Virginia Barour. Lancet 2001; 357: 531. 

Medical research: for public or private good?
Not so long ago, Harvard Medical School did not hold a single patent arising from medical research. In fact, when Harvard decided to dedicate its patent
on the cure for pernicious anaemia to the public, the distinguished physician-scientist William Castle noted that it did so “in the belief that Harvard
professors worked in the public interest”. 

It is this sense of commitment to the public good which underpins society’s respect and support for medical research. Further, this public trust is
reinforced by medical research’s altruistic disinterest in financial gain and a culture that values publication, professional approval, academic promotion and
the plaudits that come with prestigious prizes or membership of distinguished bodies. In the past this culture has served medicine and society well.

But is all this threatened by corporatism and its expansion into medical research?
According to Hamilton Moses III, a physician and research consultant in the United States, the number of US gene patents has risen from 400 to 2800

in the past decade, and most are held by universities. Moreover, in 1999, pharmaceutical companies spent US$22.7 billion sponsoring clinical research,
compared with US$17.8 billion from the public purse. These developments raise the question of whether medical research is for sale. Is it ultimately
pursued for the public or private good?

Lewis Welch, Dean of Johns Hopkins Medical School, once observed “universities and particularly medical schools do not belong in business … any
commercialization of the institution will, in the long run, do the institutions great harm”.

Corporatism is now permeating medical research. Unless checked by appropriate safeguards, such corporate infiltration may taint the ideals of medical
research and cause it to lose the respect of the public which it serves. Without public trust, medical research is doomed.

Martin B Van Der Weyden. Med J Aust 2001; 174: 373.
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VEGF-B and VEGF-C expression in renal cell carcinomas:
regulation by the von Hippel-Lindau gene and hypoxia. 1Sarah P
Gunningham, 1Margaret J Currie, 3Cheng Han, 3Kevin Turner,
2Prudence AE Scott, 2Bridget A Robinson, 3Adrian L Harris,
1Stephen B Fox. 1Anatomical Pathology and 2Oncology Departments,
Canterbury Health, Christchurch Hospital, Christchurch;
3Molecular Oncology, Imperial Cancer Research Fund, University of
Oxford, John Radcliffe Hospital, Oxford, OX3 9DS, United
Kingdom.
Angiogenesis is essential for tumour growth and metastasis. It is regulated
by numerous angiogenic factors, one of the most important being vascular
endothelial growth factor (VEGF). We have measured the mRNA level of
VEGF-B and VEGF-C together with their receptors flt-1 (VEGFR1),
KDR (VEGFR2) and flt-4 (VEGFR3) by ribonuclease protection assay in
26 normal kidney samples and 45 renal cell cancers.

We observed a significant up-regulation of VEGF-B (p=0.002) but not
VEGF-C (p=0.3) ligands, and an up-regulation of flt-1 (p=0.003) but not
KDR (p=0.12) or flt-4 (p=0.09) receptors in neoplastic kidney compared
to normal tissues. Examination of histological subtypes revealed a
significant increase in flt-1 (p<0.001), KDR (p=0.02) and flt-4 (p=0.01) but
not VEGF-B (p=0.82) or VEGF-C (p=0.52) expression in renal clear cell
(RCC) compared with chromophil (papillary) carcinomas. No significant
association was demonstrated between VEGF-B, VEGF-C, flt-1, KDR
and flt-4 with patient sex, patient age or tumor size (p>0.05).

The effect of von Hippel-Lindau (VHL) gene and hypoxia on VEGF-
B and VEGF-C expression was investigated in renal carcinoma cell lines.
In RCC786-0 cells transfected with wild type VHL, VEGF-A was
significantly up-regulated under hypoxic compared to normoxic
conditions (p<0.001), whereas expression of VEGF-C was reduced
(p<0.002). The repression of VEGF-C was lost in mutant VHL cells
under hypoxia. In contrast, VEGF-B was not regulated by VHL in spite
of clear up-regulation in vivo. No similar repression of VEGF-C
expression was observed in RCC4 cells.

These findings strongly support an enhanced role for the VEGF
pathway in regulating angiogenesis and/or lymphangiogenesis in renal
clear cell carcinomas, and suggest that flt-1 (VEGFR1) regulation may
provide an effective therapeutic target in renal carcinomas.

Deficits in upper-limb visual-motor function following mild closed
head injury. 1,2Marcus H Heitger, 1,2,3Richard D Jones, 1,2,4Timothy J
Anderson, 1,5Michael Ardagh, 1,2,4Ivan M Donaldson 1Christchurch
Movement Disorders and Brain Research Group, 2Department of
Medicine, Christchurch School of Medicine, Departments of
3Medical Physics and Bioengineering, 4Neurology, and 5Emergency
Department, Christchurch Hospital, Christchurch.
The primary consequence of closed head injury (CHI) is diffuse axonal
damage resulting from rotational shearing forces within the brain at the
time of injury. Even mild head injuries have been shown to cause
widespread neural damage in the brain. Consequently, although sensory-
motor function appears normal on clinical examination, it is likely that
areas and pathways concerned with visual perception and with planning
and execution of upper-limb movements will be affected by CHI. 

This study was undertaken to determine the presence and extent of upper-
limb visual-motor deficits within two weeks of mild CHI. 30 patients (15-40
years, Glasgow Coma Scale 13–15, alteration of consciousness < 20 minutes,
duration of post-traumatic amnesia < 4 hours, and no sensory-motor deficits
on clinical examination) and 30 matched controls were compared on
computerized tests of visual-motor function: visual perception, ballistic
movements, steady movement, and several 1D-tracking tasks. 

The CHI group was impaired on static visual perception (CHI mean
1.36 vs control mean 1.01, difference 34%, p=0.011), speed (821 vs 949
mm/s, 13%, p=0.033) and eye-arm accuracy/coordination as evidenced by
larger errors on several tracking tasks: sine (6.96 mm vs 5.78 mm, 20%,
p=0.003), random (6.96 mm vs 6.18 mm, 13%, p=0.017), sine with preview
(8.45 mm vs 7.25 mm, 16%, p=0.021) and step tracking (11.34 mm vs
10.37 mm, 9%, p=0.002). The CHI group also had a longer lag on step
tracking (642 ms vs 588 ms, 9%, p=0.013) and sine tracking (68.6 ms vs
57.8 ms, 19%, p=0.051). Visual acuity, dynamic visual perception, reaction
time, steady movement, and preview random tracking were not impaired.

These results indicate that mild CHI can cause widespread neural
damage to the visual-motor system. They also suggest that these tests can
provide sensitive markers of neurophysiological dysfunction in the brain.
It remains to be established whether there is a correlation between the
deficits found and overall recovery from mild CHI.

Mild closed head injury and eye movements. 1,2Marcus H Heitger,
1,2,3Timothy J Anderson, 1,2,4Richard D Jones, 1,5Michael Ardagh,
1,2,3Ivan M Donaldson 1Christchurch Movement Disorders and Brain
Research Group, 2Department of Medicine, Christchurch School of
Medicine, Departments of 3Neurology, 4Medical Physics and
Bioengineering, 5Emergency Department, Christchurch Hospital,
Christchurch.
The primary consequence of closed head injury (CHI) is diffuse axonal
damage resulting from rotational shearing forces within the brain. Even
mild head injuries have been shown to cause widespread neural damage in
the brain. Although oculomotor function appears normal on clinical
examination, it is likely that areas and pathways concerned with planning
and execution of eye movements will be affected by mild CHI.

The aim of this study was to discern abnormalities of saccadic and
smooth pursuit eye movements within two weeks of mild CHI. 30 patients
(15-40 years, Glasgow Coma Scale 13-15, alteration of consciousness < 20
minutes, duration of post-traumatic amnesia < 4 hours, and no
oculomotor deficits on clinical examination) and 30 matched controls
were compared on the following paradigms: reflexive saccades,
antisaccades, memory-guided sequences, self-pacing, adaptation to
intrasaccadic target displacement, and smooth pursuit. 

In the antisaccade paradigm, the CHI group demonstrated a marginally
higher number of prosaccades (CHI mean 8.77 vs control mean 6.07,
p=0.055), poorer spatial accuracy (position error: 63.2% vs 34.1%,
p<0.001), prolonged prosaccade latencies (203 ms vs 179 ms, p=0.013) and
a trend to longer antisaccade latencies (279 ms vs 252 ms, p=0.062). On
memory guided sequences, CHI subjects demonstrated more directional
errors (error mean: 1.87 vs 0.46, p=0.003), and larger position errors
(57.0% vs 33.0 %, p=0.006). The CHI group produced fewer self-paced
saccades within 30 s (52.7 vs 62.4, p=0.028). Reflexive saccadic
performance, saccadic adaptation and smooth pursuit were not impaired.

The results indicate that mild CHI can cause widespread impairment
of the oculomotor system. It is possible that some of these deficits can
be attributed to damage to areas concerned with higher mental
processes such as attention, response inhibition, memory and general
information processing. The results suggest that abnormalities of
saccades may be a sensitive marker of impaired neurophysiological
functioning after mild traumatic brain injury. It remains to be
established whether there is a correlation between these deficits and the
overall recovery of patients.

Prevention of low-density lipoprotein oxidation by 7,8-
dihydroneopterin. Sara V Cato, Steven P Gieseg. Free Radical
Biochemistry Laboratory, Department of Zoology, University of
Canterbury, Christchurch.
Oxidation of low-density lipoprotein (LDL) plays a pivotal role in the
formation of atherosclerotic lesions in heart disease. Oxidised LDL is
taken up by arterial macrophages in an uncontrolled manner, forming
lipid-laden foam cells, which accumulate to form lesions. A number of
studies involving oxidation of LDL by mouse macrophages have led to the
development of a hypothesis suggesting that macrophages themselves
accelerate the oxidation of LDL through a free radical-mediated
mechanism. Human macrophages differ from mouse macrophages in that
when activated by the cytokine gamma interferon (γIFN), the antioxidant
7,8-dihydroneopterin (7,8-NP) is released.

Previous studies have shown 7,8-NP to inhibit transition metal ion-
mediated oxidation of LDL. In this study, 5µM 7,8-NP was found to
inhibit oxidation of LDL by THP-1 monocyte-like cells (p<0.001) as
measured by HPLC analysis of lipid oxidation (TBARS). Transformation
of the THP-1 cells into adherent macrophage-like cells using a phorbol
ester increased the oxidation rate threefold. The addition of 20µ5129 M
7,8-NP completely inhibited the macrophage-mediated  LDL oxidation
(p<0.001). When THP-1 macrophages were stimulated with γIFN before
addition of LDL, oxidation was inhibited by 35% (p<0.05) after 12 hours.
These data suggest that endogenous 7,8-NP production may protect LDL
from oxidation.

These results show that exogenously added 7,8-NP and the stimulation
of THP-1 cells with γIFN to produce 7,8-NP endogenously, significantly
inhibits THP-1 cell-mediated LDL oxidation. Since 7,8-NP is a radical
scavenger and is elevated in the plasma of patients with atherosclerosis,
these findings suggest that cell-mediated oxidation of LDL in the arteries
is unlikely to be occurring via a classic macrophage-generated free radical-
mediated mechanism.

PROCEEDINGS

Christchurch Medical Research Society, Scientific Meeting, April 2001

NZ Med J 2001; 114: 385-6
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independently marked by at least two of three electroencephalographers.
The sensitivity and selectivity of the algorithm were 82% (36/44) and 28%
(36/128) respectively. Eight seizures were missed because they occurred
within five seconds of a prior seizure. 

Work is in progress to improve the detector’s selectivity through greater
use of spatial and temporal contextual information. This algorithm should
improve the effectiveness of the clinical service by reducing the loss of
valuable diagnostic data due to the seizure button not being pressed and
by detecting sub-clinical seizures.

Molecular analysis of mutations in retinoblastoma. 1Anthony Raizis,
2Richard Clemett, 3Rob Corbett, 4Julie McGaughran, 5Jane Evans,
6Diane Kenwright, 1Peter George. Departments of 1Molecular
Pathology, 2Ophthalmology and 5Anatomical Pathology
Christchurch School of Medicine; 3Department of Paediatrics,
Christchurch Hospital; 4Northern Regional Genetic Services,
Auckland; 6Capital Coast Health Ltd, Wellington.
[Title only].

Automated detection of epileptic seizures in the EEG. 1,2Maarten-
Jan Hoeve, 1,3Richard D Jones, 1Hansjerg Goelz, 4Grant J Carroll.
1Department of Medical Physics and Bioengineering, Christchurch
Hospital; 2University of Twente, Enschede, The Netherlands;
3Department of Medicine, Christchurch School of Medicine;
4Department of Neurology, Christchurch Hospital, Christchurch. 
Long-term EEG monitoring is a clinical service provided by the
Neurology Department at Christchurch Hospital to investigate patients
who have relatively infrequent but re-occurring atypical ‘turns’ or seizures
over extended periods. Currently, seizures are only recorded if a seizure
button is pressed, which causes a segment of EEG around the seizure to
be stored for off-line inspection. The aim of this project was to develop a
real-time algorithm to detect epileptic seizures in the EEG. 

An algorithm has been developed which looks for extended amplitude and
frequency changes in any channel of the EEG. This is followed by a rule-
based stage which compares time-dependent features – average dynamic
range and frequency index – against dynamic thresholds for each channel. 

The system was tested on EEG data from five patients (5-65 years)
containing 44 epileptic seizures of longer than 1.0-second duration and


