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This Issue in the Journal
The New Zealand Meningococcal Vaccine Strategy: A tailor-made vaccine to
combat a devastating epidemic
K Sexton, D Lennon, P Oster, S Crengle, D Martin, K Mulholland, T Percival,
S Reid, J Stewart, J O’Hallahan

The high meningococcal disease rates in New Zealand have been dominated by a
group B meningococci serosubtype since 1991. No vaccine was commercially
available to control New Zealand’s epidemic. In a spirit of true partnership the
Ministry of Health, Chiron Vaccines, University of Auckland, and ESR have
collaborated to develop and trial a new group B OMV meningococcal vaccine. Of
significant national and international interest, the Meningococcal Vaccine Strategy
has allowed the commencement of an immunisation programme that offers hope to
control the current group B meningococcal epidemic.

Prevention of group B meningococcal disease by vaccination: a difficult task
M Thomas

New Zealand has recently started a vaccination program to control a prolonged
epidemic of meningococcal disease. Experience with similar vaccines overseas, and
initial results from New Zealand studies, suggest that the New Zealand vaccine will
be more effective in older children than in infants. As vaccination is unlikely to
prevent infection of the nose and throat, it may not reduce the spread of the organism
through the community. High rates of vaccine uptake will be especially important for
the worst affected Pacific and Maori communities.

Living with HIV in New Zealand: balancing health and quality of life
J Grierson, M Pitts, M Whyte, S Misson, A Hughes, P Saxton, M Thomas

The HIV Futures survey is the first of its kind in New Zealand. In all, 226 HIV-
positive New Zealanders completed the survey, which charts many aspects of living
with HIV, including the long-term consequences and effectiveness of treatments. The
survey highlights the social and economic consequences of HIV, and calls for a united
effort from physicians, service providers, community organisations, and HIV-positive
people to work together to achieve an equitable and meaningful life for HIV-positive
New Zealanders.

A community and workplace outbreak of tuberculosis in Hawke’s Bay in 2002
C McElnay, C Thornley, R Armstrong

Investigation of an outbreak of tuberculosis in Hawke’s Bay in 2002 uncovered 19
new cases of tuberculosis disease and 42 cases of latent tuberculosis infection. High
infection rates were found amongst family, close associates, and work contacts. The
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outbreak was due to a particular strain of Mycobacterium tuberculosis that may be
more virulent. Inadequate prior treatment precipitated this outbreak, which reinforces
the recommendation that tuberculosis disease cases receive treatment by directly
observed therapy (DOT), or at least by close supervision.

Acne prevalence in secondary school students and their perceived difficulty in
accessing acne treatment
D Purvis, E Robinson, P Watson

Acne and difficulty in obtaining treatment for acne are important health issues for
many young New Zealanders. In a survey of 9570 secondary school students, the
majority (67.3%) reported having a problem with acne. Acne was considered a ‘really
bad’ or ‘terrible’ problem by 1 in 7 (14.1%) students. A concerning number of young
people (in particular those with more severe acne, as well as female, Maori and
Pacific students) report problems accessing treatment for acne.

Outpatient parenteral antimicrobial therapy (OPAT): a review of experience at
Auckland Hospital
A Upton, R Ellis-Pegler, AWoodhouse

Patients requiring many weeks of intravenous antibiotics to cure serious infection do
not necessarily have to stay in hospital for this treatment—they can be taught to
administer their antibiotics themselves and so can be discharged home earlier. We
report on 100 patients treated in this way at Auckland City Hospital, and show that
patients are very willing and able to self-administer intravenous antibiotics up to four
times a day, and cure rates are high.

Review of 65 cases of infective endocarditis in Dunedin Public Hospital
J Chu, G Wilkins, Williams

This study reviewed the course of 65 cases of infective endocarditis during a 5-year
period at Dunedin Hospital. Use of transoesophageal echocardiography increased the
sensitivity of diagnosing infective endocarditis. The in-hospital mortality rate was
20.0%, and at 6 months it was 31%. These findings indicate that, despite major
advances in management, the morbidity and mortality of bacterial endocarditis remain
high.

Antibiotic resistance in Helicobacter pylori: is it a problem in New Zealand?
D Ahmed, H Brooks, M McConnell, G Barbezat

Helicobacter pylori, a spiral bacterium, is an important cause of stomach problems
(gastritis, ulcers and certain types of gastric cancer). H. pylori recovered from
stomach biopsies were tested for resistance to antibiotics. Twenty percent of the tested
patients harboured H. pyori that were highly resistant to metronidazole but sensitive
to the other antibiotics. Taking into account the results of other studies, we concluded
that antibiotic resistance in H. pylori is potentially a problem in New Zealand.
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Infectious diseases—far from defeated
Stephen Chambers, Michael Baker

Two decades ago, it was commonly thought that infectious diseases were defeated in
New Zealand. This view was summarised in the opening paragraph of a New Zealand
medical sociology textbook published in 1981 ‘…the threat to life posed by the
infectious diseases has now almost entirely disappeared…. As a cause of death, the
infectious diseases have been reduced to insignificance’.1

However, since then, infectious diseases have staged a spectacular comeback. This
change is well illustrated by HIV/AIDS, tuberculosis, and most recently SARS. These
diseases show the evolutionary power of infectious agents, which distinguishes them
from other causes of human misery, illness, and death. Although no unique infectious
diseases have been identified in New Zealand, entirely new human pathogens have
emerged in our near neighbour (Australia), and we are just as vulnerable as most
developed countries to imported diseases.2

Empirical data also reinforce the increasing importance of infectious diseases in New
Zealand. An analysis of mortality for 1980 to 1988 showed that infectious diseases
accounted for 6.6% of deaths in New Zealand, and unlike most other causes of
mortality, did not decline over this period. Furthermore, hospital data (from 1988 to
2000, inclusive) showed that infectious disease caused 12.6% of admissions, and its
contribution increased by nearly 60% over that period—a higher increase than any
other cause for admission. 3

This Issue of the Journal is devoted to infection—and includes papers on the
epidemiology, impact, and control of meningococcal disease, AIDS, and tuberculosis.

It is fitting that these three diseases feature, as each illustrated an important facet of
the infectious disease threat: HIV/AIDS is the quintessential newly emerging disease,
tuberculosis is arguably the world’s most important re-emerging infectious disease
(and is the second commonest cause of death from infectious disease after
HIV/AIDS),4 and meningococcal disease is an important ‘home-grown’ epidemic.

Meningococcal disease is of critical concern to all clinical and public health sectors,
as well as to society in general. Indeed, based on its high rates of disease, severe
impact, contribution to health inequalities, and the fear it produces, meningococcal
disease is arguably New Zealand’s most pressing infectious disease control priority.
Most importantly, a new meningococcal serogroup B vaccine is about to be rolled out
nationally. This is a welcome development, and successful implementation will
substantially reduce meningococcal disease rates that are currently around 15 per
100,000 population.

The three papers on meningococcal disease illustrate the complexity of developing
and introducing a new vaccine.5–7 This has been an Herculean task—it included input
from international expert committees, extensive consultation with vaccine suppliers,
and establishment of an independent monitoring board for overseeing the project. The
antigens chosen are in the outer membrane of the bacterium. Efficacy is inferred from
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a four-fold rise in serum bactericidal antibody titre, which is seen in at least 75% of
recipients. The vaccine is safe in those studied and it seems unlikely that unexpected
safety concerns will arise as outer membrane protein vaccines have an excellent
record in other populations.

For the New Zealand Meningococcal Vaccination Programme to achieve maximum
impact, high vaccine coverage among the target population is necessary. This, in turn,
will depend on the commitment and organisational skills of the immunisation teams
delivering the vaccine. Children need three doses to acquire protective antibody levels
and this will challenge the providers. However, the task will be made easier by the
newly established National Immunisation Register, which will enable children to be
tracked and immunised when they move house or district.8 High coverage also
requires public support.

The vaccine causes some local pain in 90% of recipients. This may be quite
significant and last for a few days in a minority, but can be managed with simple
measures such as cold packs and paracetamol. It is essential that predictable side
effects are dealt with openly and honestly to discourage parents from opting their
children out of the Programme.

Even with successful implementation of the Vaccination Programme, meningococcal
disease will not disappear. In 2003, 28% of cases were caused by meningococci other
than the epidemic strain that is included in the vaccine. And 27% of cases were in
people 20 years or over who will not receive the vaccine. Additionally, among
intended vaccine recipients, coverage and efficacy will both be significantly less than
100%. The overall impact of the Vaccination Programme may therefore be to
attenuate the epidemic by about half. While this might seem disappointing at first, it
would still be a substantial achievement—as it would bring down the rate of disease
to about that where the UK implemented their vaccination campaign.

Booster doses may be needed if antibody levels rapidly wane. Thus, the
meningococcal vaccine should be seen as part of a strategy and will not replace the
need for a high index of clinical suspicion and for a rapid response to suspected cases.

Meningococcal disease also illustrates the importance of identifying and acting on the
underlying causes of New Zealand’s high rates of infectious diseases. Local research
has shown that household crowding is a major risk factor for this disease, at least in
Auckland children.9 Housing New Zealand Corporation subsequently responded with
remarkably speed in implementing its healthy housing initiative.10 Such multi-sectoral
responses provide an example that could be applied to controlling other infectious
diseases.

Another major epidemic faced by New Zealand is HIV/AIDS.11 In this Issue of the
Journal, Grierson et al report on the health and social experience of living with
HIV/AIDS. These findings remind us that, with the welcome reduction in death rates
from highly active antiretroviral therapy (HAART), there are increasing numbers of
people living with HIV infection. As this survey shows, chronic HIV infection is not a
trivial illness, and carries with it significant personal and societal costs. This is an
important message for informing prevention efforts. Within New Zealand, most HIV
transmission occurs among men who have sex with men (MSM). After years of
decline, we have seen a significant rise in new cases reported among MSM in 2003.12

Similar increases have been seen among MSM in Australia, the UK, and USA. The
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reasons for this trend are unclear, but prevention fatigue and increased risk taking may
be factors.

Heterosexuals are the other group in whom there has been a major rise in HIV rates.12

Most cases of HIV among heterosexuals occur among migrants (or returning New
Zealanders) who have acquired HIV abroad. The Government has belatedly acted to
require people who are coming to New Zealand for more than 12 months to undergo a
full medical examination that will include HIV tests. The results will be taken into
consideration when the merits of the applications for entry are reviewed, and will
bring New Zealand policy into line with Australia and Canada. Twenty HIV-positive
refugees will be accepted annually into New Zealand.

Maternal HIV screening provides another opportunity for HIV prevention. In New
Zealand, maternity carers have been slow to test pregnant women for HIV (despite the
fact that 20–25% of babies will acquire HIV if their mothers are infected—this risk
can be reduced to less than 2% with prophylactic treatment.)13 Indeed, wise leadership
is needed to introduce a workable and culturally acceptable process (such has been
introduced in the UK and US) to reduce the spread of HIV to babies in New Zealand

Tuberculosis is the third infectious disease covered in this Issue. McElnay et al
describe an extended tuberculosis outbreak in the Hawke’s Bay region, which was
investigated in 2002.14 It is a useful reminder that a preventable disease like
tuberculosis can continue to spread within New Zealand if certain conditions prevail.
It also shows the power of combined epidemiological and molecular methods for
effective outbreak investigation, as well as the value of local public health
infrastructure in identifying and managing disease outbreaks.

In summary, these papers illustrate three important facets of infection diseases in New
Zealand in the new millennium. Firstly, the rising burden of infectious diseases and
our high rates relative to other developed countries. Secondly, the capacity for the
New Zealand medical, public health, and science community to mount highly
sophisticated responses to these threats. And thirdly, the essential need to mobilise
and coordinate necessary resources to implement these responses.

With a concerted effort, we can make the defeat of infectious diseases (as predicted in
1981) into a modern reality.

Author information: Stephen T Chambers, Professor, Department of Pathology,
Christchurch School of Medicine and Health Sciences—and Clinical Director,
Infectious Diseases Department, Christchurch Hospital, Christchurch; Michael Baker,
Senior Lecturer, Department of Public Health, Wellington School of Medicine and
Health Sciences, Otago University, Wellington
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Meningitis: tragedy, culture, and blame
Frank Frizelle

Like much of the Western World, New Zealand has slipped into the deluded concept
that if ‘something bad happens, there is someone to blame’. This has become a
cultural phenomenon of our times—whether it is a snow storm delaying air travel, or
a hurricane coming in from the sea to destroy an unexpecting community, or a patient
having a delay in the diagnosis of meningitis—there is now a feeling that there has to
be someone to blame for not knowing that this was going to happened. For example
‘the reason why there was a poor outcome was because someone wasn’t paying
attention and missed the opportunity to avoid this problem’. There is also an
expectation that someone needs to be punished for what has happening. Indeed, the
anger resulting from devastating events appears to fuel this culture of blame.

There is considerable anxiety about missing a case of meningitis: namely, avoiding
the disease and the tragedy that can and does result from it. Many doctors will have
worried about possibly missing meningitis in a child or adult with a viral flu-like
illness (even in their own children). With meningitis the suddenness and severity
(seen in some cases) means that there may be no second chance to get it right.

In the year 2004 alone, The Health and Disability Commissioner (HDC) has
published the outcome of four cases related to meningitis, which are available for
anyone to read on the Internet.1–4 The recent finding of the Coroner in Wellington
makes disappointing reading. I suggest that all doctors (likely to see patients who may
have meningitis) read it. (Access it via the hyperlink within the full text version of this
paper at http://www.nzma.org.nz/journal/117-1200/1014 ).

It is unusual for the Journal to publish a coroner’s findings in full. Usually, if
important, the findings are usually developed into a brief case report; however, this
case (Nileema Sharan) has caused considerable media attention; and the general
public, politicians, and the HDC are all telling us we have to try and improve our
results and not miss cases.

I expect, however, the unfortunate reality is that even with higher awareness, cases
will still be missed. Indeed, I am also unaware (perhaps mistakenly) of any level-one
evidence that heightened awareness improves outcome.

Hopefully those who take the time to read these findings will at least have a better
understanding of tragedy of such cases, and why the public concern about this case is
driving the interest in disease.

Correspondence: Professor Frank A Frizelle, Department of Surgery, Christchurch
Hospital, Private Bag 4710, Christchurch. Fax: (03) 364 0352; email:
frank.frizelle@cdhb.govt.nz
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The New Zealand Meningococcal Vaccine Strategy: A tailor-
made vaccine to combat a devastating epidemic
Kerry Sexton, Diana Lennon, Philipp Oster, Sue Crengle, Diana Martin,
Kim Mulholland, Teuila Percival, Stewart Reid, Joanna Stewart, Jane O’Hallahan

Abstract

The New Zealand Meningococcal Vaccine Strategy aims to end the devastating 14-
year epidemic of B:4:P1.7b,4 group B meningococcal disease in New Zealand
through a mass immunisation programme to all under 20 year olds using a tailor-made
vaccine (MeNZB™). This paper describes the scientific rationale, development, and
key components of the New Zealand Meningococcal Vaccine Strategy. A summary of
the efficacy and safety data of existing outer membrane vesicle group B
meningococcal vaccines is included as these data critically support the Strategy.

Immunogenicity and reactogenicity data from clinical trials of MeNZB , the tailor-
made vaccine against the New Zealand epidemic strain (B:4:P1.7b,4) of group B
meningococcal disease, have recently been reviewed by Medsafe as part of a licensure
application under Section 23 of the Medicines Act 1981. Provisional licensure was
granted on 8 July 2004, and the epidemic control phase of the Meningococcal Vaccine
Strategy commenced on 19 July 2004. This is in the form of a nationwide mass
immunisation programme for all aged less than 20 years delivered through public
health nursing services and primary care.

The initial lower age limit for immunisation is 6 months of age but this may be
lowered in the future when a further trial is completed and immunogenicity and safety
data have been assessed by Medsafe. In addition, the vaccine may be introduced into
the routine childhood immunisation schedule after the mass immunisation programme
has been completed.

The Meningococcal B Immunisation Programme (the Programme) commenced in
Counties Manukau District Health Board (DHB) and a geographically defined
‘eastern corridor’ of Auckland DHB (Glen Innes to Otahuhu), where the disease
burden has been greatest, and will be progressively rolled out throughout the country.
Extensive vaccine safety monitoring has been in place from the start of the
Programme. This depends upon being able to track immunisations through the new
National Immunisation Register, which commenced operating on 19 July 2004.

The start of the Programme is the culmination of a search that first began in 1995 to
find a way to halt the epidemic of group B meningococcal disease in New Zealand.
Assuming vaccine efficacy of 80% and coverage of 90% of the eligible population
with three doses of MeNZB , the Programme aims to reduce cases of B:4:P1.7b,4
meningococcal disease in those aged less than 20 years by over 70%. This strain
accounted for an estimated 72% of all meningococcal disease cases in 2003.1
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Development of the New Zealand Meningococcal Vaccine Strategy

In 1995, a workshop (led by former Public Health Commission staff involving
national and international experts) reviewed the epidemiology of and disease control
protocols for meningococcal disease, and developed the National Prevention and
Control Plan for Meningococcal Disease, as follows:

• Intensified epidemiological surveillance.

• Promoting public awareness to facilitate early medical intervention.

• Promoting professional awareness to encourage early diagnosis and treatment.

• Prevention of secondary cases by notification, contact tracing, and offering
prophylactic antibiotics.

• A 3-year case-control study to identify modifiable risk factors.

• A meningococcal vaccine strategy should a vaccine become available.2

In 1998, the World Health Organization assisted New Zealand by holding a meeting
of national and international advisors and manufacturers that were able and interested
in assisting New Zealand to obtain a tailor-made group B meningococcal vaccine.
Expressions of interest were then sought from the manufacturers, and after evaluation
of the dossiers that were subsequently submitted by interested manufacturers, Chiron
Vaccines, working in collaboration with the Norwegian Institute of Public Health
(NIPH), was selected to develop and manufacture the vaccine. Following this, the
Meningococcal Vaccine Strategy was devised by the Meningococcal Management
Team and its advisors, with input from two rounds of international peer review and
consultation with key stakeholders and community leaders.

The Strategy is driven by the need to intervene rapidly in this public health
emergency. Following the development of a tailor-made vaccine, the key components
of the Strategy are:

• Clinical trials to demonstrate immune response to, and initial safety of the new
vaccine in several age groups, leading to;

• Provisional consent, under section 23 of the Medicines Act 1981, to immunise
children and young people aged less than 20 years in a staged roll out prioritised
by disease risk;

• Intensive ‘real-time’ safety monitoring and independent data assessment;

• Careful disease surveillance and appropriate evaluation to enable the post-
licensure assessment of vaccine effectiveness.

The application for licensure has been supported by physicochemical evaluation of
the parent and candidate vaccines undertaken by the National Institute of Biological
Standards and Control in the UK, and bridging of safety data from the large-scale use
of the Norwegian parent group B vaccine, MenBvac  (see below).
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Group B meningococcal vaccines

Any vaccine introduced into New Zealand to control the epidemic must have
demonstrated the ability to stimulate an adequate immune response against the
epidemic strain in the age groups to be vaccinated.

There is currently no commercially available group B meningococcal vaccine against
the New Zealand epidemic strain. The polysaccharide capsule of the group B
meningococcus is poorly immunogenic and due to antigenic similarities with human
tissue glycoproteins, concerns have been raised regarding possible auto-immune
reactions following vaccination.3 Consequently, there has been considerable research
into alternative vaccines to prevent group B meningococcal disease. Antibodies to
outer membrane proteins (OMPs), that have bactericidal activity, are present in
convalescent sera,4 supporting the logic of vaccine development utilising OMPs.
The serum bactericidal assay (SBA) has been shown to be the most reliable test for
the measurement of functional (protective) antibodies following vaccination. This was
initially shown for group C meningococcal vaccines where the serum bactericidal
activity was directed against the polysaccharide capsule.5-7 Use of the SBA has been
extended to group B meningococcal vaccines which stimulate serum bactericidal
antibodies directed against the non-capsular protein surface antigens, particularly
class 1 OMP (PorA).8-12 Recent evidence suggests that class 1 OMPs play a major
role in the immune response following meningococcal carriage,13 invasive disease4

and immunisation by group B outer membrane vesicle (OMV) meningococcal
vaccines.8-12

Evaluation of bactericidal antibodies and field efficacy estimates in Brazil and Chile
found age groups with high levels of bactericidal antibodies after immunisation had
higher efficacy than those with lower, or absent antibody levels,14,15 although these
studies did not define a ‘protective level’. Data from studies using the Norwegian
vaccine support the concept that development of serum bactericidal antibodies
following immunisation appears to indicate clinical protection.16

Efficacy and safety of group B meningococcal vaccines

Literature on the efficacy of group B OMV vaccines is dominated by studies of three
vaccines, produced by the Norwegian Institute of Public Health (NIPH) against the
Norwegian epidemic strain (B:15:P1.7,16), by the Finlay Institute (FI) against the
Cuban epidemic strain (B:4:P1.19,15), and by the Walter Reed Army Institute of
Research (WRAIR) against the Chilean epidemic strain (B:15:P1.3). The tailor-made
New Zealand vaccine (MeNZB) is produced using similar technology to that used
for the NIPH vaccine (MenBvac). The results of efficacy studies of the NIPH,11,16,17

FI,18,19 and WRAIR14 vaccines are summarised in Table 1.

In general, the efficacy in population-based studies of these group B OMV vaccines in
children, has paralleled immunogenicity, and has been found to be highest in older
children and, where studied, poor or absent in the youngest age groups. A randomised
controlled trial of the NIPH vaccine in teenagers showed 87% efficacy against group
B disease 10 months after a second dose.11,16 The efficacy dropped to 57% after 29
months, suggesting a further dose and/or booster would confer additional benefit.16,17



NZMJ 20 August 2004, Vol 117 No 1200 Page 4
URL: http://www.nzma.org.nz/journal/117-1200/1015/ © NZMA

Table 1. Summary of Efficacy Studies of group B OMV vaccines

Country or
region

Vaccine % of cases in
country or
region of
vaccine strain*

Study type Sample
size

(n)

Number
of doses
given

Time
interval
under
observation

Age group Efficacy**

(%)
95% Confidence
Interval (CI)

10 months 87 62-100%Norway11,16,17 Norwegian

(NIPH)

Randomised,
double-blind
placebo-
controlled
trial

171,800 2

29 months

Secondary school
students

57 21-87%

Cuba18 Cuban (FI) 95%18 Randomised,
double-blind,
placebo
controlled
trial

106,251 2 16 months 10−14 yrs 83 42-95%

4−6 yrs 74 16-92%

2−3 yrs 47 -72-84%

Sao Paulo,
Brazil19

Cuban (FI) 44%19 Case-control
study

112
cases;

409
controls

2 1989−1991

3 months < 2 yrs -37 <-100-73%

5−21 yrs 70 14-91%Iquique,
Chile14

Chilean
(WRAIR)

Randomised,
double-blind
controlled
trial

40,811 2 20 months

1−4 yrs -23 <-100-73%

* Where available
** Norway, Cuba, and Sao Paulo – Efficacy against group B disease; Chile – Efficacy against group B disease with serotype15 and/or subtype P1.3 only
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A randomised controlled trial in Cuba of their OMV vaccine showed 83% efficacy
against group B disease 16 months after the second dose in 10–14 year olds.18 In a
Chilean study, efficacy against group B disease with serotype 15 and/or subtype P1.3
was 70% at 20 months for those aged 5 to 21 years following two doses of the
WRAIR vaccine.14

As shown in Table 1, the efficacy of OMV vaccines in the youngest and most at-risk
age group is as yet unproven—although with continuing routine infant meningococcal
vaccination, a low incidence of disease has been maintained for more than 15 years in
Cuba.20 Therefore, an immunogenicity study performed by Tappero et al. in Chile12

was a landmark because it demonstrated that a high percentage of infants are capable
of mounting a strain-specific immune response, as measured by SBA, to a group B
OMV vaccine.

In all of the studies presented in Table 1, only two doses of vaccine were given. Infant
participants in the Tappero et al. study were given three doses of either the NIPH, or
the FI, or a control vaccine.12 After three doses, 98% and 90% of infants who received
the NIPH or FI vaccine, respectively, were seroresponders against their vaccine strain
(homologous strain); that is, they demonstrated a fourfold or greater rise in serum
bactericidal antibody levels. Seroresponse in infants to strains other than the vaccine
(heterologous strain) was poor. Tappero et al. noted that for the FI vaccine recipients,
the percentage of seroresponders almost doubled from dose two to dose three, and that
had the participants in the Sao Paulo study19 been given three doses, the efficacy of
the vaccine may well have been found to be much higher. The New Zealand clinical
trials are being conducted using three doses of vaccine, and the use in younger age
groups of a fourth dose (if needed) has not been ruled out.
There is a very large body of applicable safety data on group B OMV vaccines that
provides considerable reassurance that an OMV vaccine against the New Zealand
strain, although reactogenic, will be safe in all age groups. Approximately 360,000
doses of the NIPH parent vaccine have been administered, to about 180,000 subjects
with no serious adverse events attributable to the vaccine occurring.21,22 Similarly, the
FI vaccine has an excellent safety profile, with 60 million doses so far administered in
Latin America.23 Apart from one participant in the WRAIR Chilean randomised
controlled trial who developed angioneurotic oedema, no serious adverse events were
attributed to the vaccine.14

A tailor-made New Zealand vaccine

The continuing high incidence of meningococcal disease, the continuing dominance
of the epidemic strain in cases of disease, and the genetic stability of the epidemic
strain throughout,24 supported the logic of developing a tailor-made vaccine. On the
basis of the above cited evidence, an OMV-type vaccine was considered a viable
option for New Zealand and likely to be safe. However, to elicit protection, a specific
vaccine developed from the New Zealand epidemic strain was needed.

In the absence of a commercially available vaccine against the New Zealand epidemic
strain, a tailor-made vaccine had to be developed. It was also considered likely that at
least three doses would be required to confer protection, possibly four for younger
children. The development and manufacture of a New Zealand epidemic strain-
specific vaccine (MeNZB™), in sufficient quantities for a nationwide meningococcal
B immunisation programme to all aged less than 20 years, has been made possible
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through a partnership between the New Zealand Ministry of Health, and Chiron
Vaccines working in collaboration with the Norwegian Institute of Public Health
(NIPH).

The MeNZB  clinical trials, sponsored by the Ministry of Health and Chiron
Vaccines and undertaken by a University of Auckland research team, are nearing
completion. Three doses of MeNZB  have been administered 6 weeks apart to
participants in an adult study, and in studies of children aged 8 to 12 years, 16 to 24
months, and 6 to 8 months. In these studies, seroresponse against the New Zealand
epidemic strain has been promising in all age groups and no serious adverse events
have been attributed to the vaccine.22 One further study is underway in children aged
6 to 10 weeks. Alongside assessing immunogenicity and reactogenicity, this study
will look for interference with immune responses to routine childhood immunisations.
In addition, some participants from the clinical trials are being followed up to monitor
the persistence of serum bactericidal antibodies over time and the anamnestic immune
response after a fourth dose.
A large randomised controlled trial (to determine the efficacy of MeNZB™ and to
further assess the safety of the vaccine) was deemed to be unnecessary for the
following reasons:
• There is good evidence that the presence of measurable serum bactericidal

antibodies following immunisation with group B OMV vaccines is indicative of
vaccine effectiveness;14,15

• MeNZB™ will not be used in an age group unless there is satisfactory age-
specific immunogenicity data;

• There is a large body of applicable safety data from the use of the NIPH and FI
vaccines (described above);

• Blinded safety data has been collected in several clinical trials using OMV
vaccines;

• Reactogenicity data will be available from the MeNZB™ clinical trials.

Post-marketing surveillance and evaluation

Vaccines are generally given to a large number of healthy people to prevent disease.
Therefore, a very high standard of safety is expected of vaccines. The Meningococcal
Vaccine Strategy has been designed to ensure extensive safety monitoring post-
licensure of the vaccine. The safety monitoring system has several arms, including
real-time hospital monitoring and monitoring of sentinel general practices (see
companion article: Proceedings of the Meningococcal Vaccine Strategy World Health
Organization Satellite Meeting, 10 March 2004, Auckland, New Zealand. URL:
http://www.nzma.org.nz/journal/117-1200/1026).22

Data from all arms will be presented to an Independent Safety Monitoring Board, set
up and managed by the New Zealand Health Research Council. The role of the Board,
which has international and national expert members, is to provide advice on whether
to cease vaccination because of safety risk, or on the need for further investigation
because of a possible safety risk.
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The mass immunisation programme will be delivered to those age groups in which
MeNZB  has been shown to be immunogenic. Several observational studies are
planned post-licensure to assess the effectiveness of the vaccine. A Poisson regression
model will estimate the effect of vaccination by modelling disease rates over time,
using data stratified by age, region and time. As vaccination of different regions and
ages will occur at different times, the effect of vaccination can be estimated without
being confounded by the natural progression of the epidemic.

The analyses will also examine whether the programme has been equally successful in
reducing disease rates in high-risk groups, including Maori, Pacific peoples, and those
living in more deprived areas. In addition, a population-based case control study may
be undertaken which will estimate the ‘efficacy’ of the vaccine in children aged less
than 5 years by determining the odds of exposure to MeNZB  vaccine in disease
cases relative to that in a random sample of similar children in Auckland.
Evaluation of the programme will occur throughout the roll out. Vaccine coverage
assessment, along with qualitative evaluation methodologies, will be a key element of
this evaluation, focusing on delivery of vaccine to those at highest risk—Maori and
Pacific children aged less than 5 years. It is anticipated that the evaluation will allow
continual quality improvement in the delivery of vaccine, especially to the highest
risk groups.

Conclusion

During 2004, New Zealand entered its 14th year of a widespread epidemic of group B
meningococcal disease dominated by a single PorA subtype (P1.7b,4). The extent of
the New Zealand epidemic merits a response aimed at producing rapid epidemic
control. The Meningococcal Vaccine Strategy aims to achieve this by implementing a
nationwide mass immunisation programme to those aged less than 20 years, utilising
a tailor-made vaccine.

Rapid epidemic control depends on the development of a vaccine that is efficacious in
the most at-risk age groups, on condensing the vaccine licensure timeframe (as
permitted by Section 23 of the Medicines Act 1981 in order to address a serious
health issue), on effective distribution of the vaccine, and on achieving high coverage
in those children in our population who historically have been least likely to be
reached by immunisation programmes.

Evidence from international studies of group B OMV vaccines, and the New Zealand-
based clinical trials, suggests that MeNZB  is likely to be efficacious and safe in the
population to be immunised. Extensive consultation with, and input from, the health
sector, community leaders, and other key stakeholders; new tools such as the National
Immunisation Register; and a focus on formative evaluation leading to continual
programme improvement provide a sound foundation for the implementation of an
equitable and effective immunisation programme.
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Prevention of group B meningococcal disease by
vaccination: a difficult task
Mark Thomas

Abstract

New Zealand has embarked on an immunisation program to reduce the incidence of
disease caused by serogroup B Neisseria meningitidis. Similar immunisation
programs in Norway and South America have shown good efficacy in older vaccinees
(ie, persons receiving vaccinations), but variable efficacy in younger vaccinees.
Protective efficacy correlates well with the ability of the vaccine to stimulate a
fourfold rise in serum bactericidal antibodies. Unfortunately, second and third doses
of serogroup B N. meningitidis vaccines do not boost serum bactericidal antibody
titres to very high levels; consequently protective efficacy wanes within a few years
of immunisation. The overall outcome of the immunisation program will reflect both
the immunogenicity of the vaccine and the uptake of the vaccine by the target
population. The especially high incidence of meningococcal disease in Pacific and
Maori children means that particular efforts will need to be made to reach these
groups.

An epidemic of disease due to one strain of serogroup B Neisseria meningitidis began
in New Zealand in 1991 and since then has caused almost 5,000 hospitalisations and
over 200 deaths.1 A vaccine, based on a similar vaccine developed in response to an
epidemic in Norway, has been designed specifically to control this New Zealand
epidemic. To achieve this goal, the vaccine will need to prevent disease, and perhaps
also carriage—and will need to be delivered to a large majority of the target
population. Low vaccine efficacy and or inadequate vaccine delivery will result in a
disappointing failure to prevent disease. A wider understanding of the difficulties
associated with the development of this vaccine and its delivery may improve the
chances of ultimate success in disease prevention.

N. meningitidis is spread in secretions coughed or sneezed by an infected person.
After acquisition, by inhalation or by direct contact with infected secretions, the
organisms adhere firmly to the epithelial surface of nasopharyngeal cells. Within a
few days, the adherent bacteria may manipulate the epithelial cells to transport the
bacteria through the cell cytoplasm to then be released into the sub-cellular space2

(Figure 1). From there, the bacteria invade blood vessels and are disseminated in the
bloodstream.

In most people, serum antibodies attach to the surface of the bacteria and initiate
immune responses, which ensure that the bacteria are killed before they can cause
disease. However in people who lack protective antibodies to the invading strain of
meningococcus, the organism may survive and proliferate in the blood and from there
may invade and multiply in the cerebrospinal fluid. Furthermore, colonisation of the
nasopharynx persists for weeks to months providing an ongoing source of infection
for others.
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Figure 1. After Neisseria meningitidis attaches to the surface of nasopharyngeal
epithelial cells (A), it is transported through the cytoplasm of these cells to reach
the sub-cellular space, from where it invades the bloodstream (B). Persistent
colonisation of the epithelial surface of nasopharyngeal cells provides a source of
infection for others (C). Eventually the infection of the epithelial surface of the
nasopharyngeal cells is eradicated (D) and the person is no longer a source of
infection for others.

Most people with N. meningitidis colonisation of the nasopharynx do not develop
disease—because serum antibodies initiate the immune responses, which rapidly clear
the organism from the blood. Antibody bound to the surface of N. meningitidis
activates serum complement proteins to create channels which disrupt the cytoplasmic
membrane of the bacteria and thus kill it. Antibody bound to the surface of the
bacteria also enhances phagocytosis by neutrophils and macrophages.

The epidemiology of disease due to N. meningitidis is largely a reflection of these
central roles of antibody in protection against disease. Newborn infants have high
levels of antibody, which has been transported across the placenta from their mother’s
blood during the last 6 weeks of pregnancy. This antibody is broken down during the
first year of life and is slowly replaced by antibody synthesised by the child’s
lymphocytes stimulated by mucosal infection with closely related non-pathogenic
organisms. The lowest levels of serum antibody are found in children aged 9 months
to 5 years, and it is children in this age group who are at highest risk of
meningococcal disease (Figure 2).
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Figure 2. The incidence of disease due to Neisseria meningitidis (solid line) is
greatest between the ages of about 6 months and 5 years when the titre of serum
bactericidal antibody (broken line) is lowest

The meningococcus has evolved to evade immune responses.4,5 It ‘hides’ within a
polysaccharide capsule, which is poorly immunogenic compared with the proteins of
the bacterial cell wall and outer membrane (Figure 3).

Figure 3. Neisseria meningitidis is surrounded by a polysaccharide capsule, an
outer membrane which has a variety of proteins including Por A and Por B
inserted into it, a peptidoglycan cell wall, and a cytoplasmic membrane



NZMJ 20 August 2004, Vol 117 No 1200 Page 4
URL: http://www.nzma.org.nz/journal/117-1200/1016/ © NZMA

Infants produce very weak antibody responses to polysaccharide antigens, and neither
infants nor adults generate either immunological memory, or enhanced antibody
responses following re-exposure to polysaccharide antigens. The serogroup B
meningococcus has further refined this evasion of immune responses by synthesising
a polysaccharide capsule, which is composed of the same sugars as those found on the
surface of immature neural cells. Lymphocytes with the capacity to produce antibody
to these sugars have been deleted in foetal life to avoid the production of harmful
auto-antibodies. While infection with other serogroups of N. meningitidis (eg,
A,C,Y,W135) stimulates antibody responses (albeit weak) against their
polysaccharide capsules, infection with serogroup B N. meningitidis fails to stimulate
an anti-capsular antibody response.

Antibodies to the proteins of the outer membrane, which lies within the
polysaccharide capsule, can facilitate complement activation and phagocytosis. Two
of these outer membrane proteins (OMPs) are the main components of the serogroup
B meningococcal vaccine which will be used in New Zealand. Por A and Por B form
clusters that span the outer membrane and provide channels for molecules to gain
access to and from the bacterium6 (Figure 3). The structure of these porin molecules
can vary widely between different meningococcal strains. The current New Zealand
epidemic has been caused almost exclusively by a strain with porin molecules
classified as serotype 4 (based on the predominant Por B molecule) and serosubtype
P1.4 (based on the predominant Por A molecule).7

The variation in the Por A and Por B molecules produced by different strains of
meningococci has the effect that antibodies which bind to the Por A or Por B
molecules of one strain may fail to bind to the Por A and Por B molecules of an
otherwise similar strain.4,5 Furthermore, the capsule surrounding the bacteria, and
other molecules present in the outer membrane, may mask the Por A and Por B
molecules and reduce their accessibility to serum antibodies.8

Despite these disadvantages, the OMPs have been the principal antigens in vaccines
created to control epidemics of serogroup B meningococcal disease in Cuba, Norway,
Brazil, and Chile.9–13 While extensive use of a locally produced vaccine appears to
have contributed to the disappearance of serogroup B meningococcal disease in
Cuba,9 the experience with similar vaccines in Norway, Brazil, and Chile has been
less dramatic, and in none of these latter countries has the vaccine progressed from
clinical trials to routine use.10–13 Results from clinical trials of these vaccines may
help to predict the efficacy of the New Zealand vaccine.

It is probable that the antibody responses to a vaccine derived from the New Zealand
epidemic strain will be broadly similar to those found in people immunised with other
serogroup B meningococcal vaccines. Seroconversion, defined as a four-fold or
greater rise in the titre of serum bactericidal antibody, (ie, antibody which, in the
presence of complement, leads to killing of the bacteria) has been found to be a
reasonably consistent marker of protection against disease and thus has come to be
accepted as a surrogate marker of effective immune responses following vaccination.

Table 1 shows the proportion of vaccinees who seroconverted following two or three
doses of a serogroup B meningococcal vaccine and the efficacy of the vaccine in
protection against disease during epidemics largely caused by the vaccine strain.10–16
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Table 1. Seroconversion rates and vaccine efficacy for serogroup B meningococcal vaccines

Vaccine

(reference)

Doses Vaccinees Rate of seroconversion following
immunisation

FU Vaccine efficacy

mean (95% confidence intervals)

Norwegian

(10)

2 Norway

14-16yr

n=171,800

NT 29mo 57.2% (27.7% -?)

Norwegian

(14)

3 Iceland

18 yr

n=153

at 12mo FU

at 20mo FU

84%

69%

NT

Cuban

(11)

2 Sao Paulo

3mo-6yr

n=2.4 million

NT <1yr Age

3-23mo

24-47mo

≥48mo

-37% (≤-100-73)

47% (-72-84)

74% (16-92)

Cuban

(12)

2 Rio de Janiero

6mo-9yr

n=1.6 million

NT 1yr  Age

6-23mo

24-47mo
≥48mo

47% (≤-100-89)

69%  (-45-94)

82%  (40-95)
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Vaccine

(reference)

Doses Vaccinees Rate of seroconversion following
immunisation

FU Vaccine efficacy

mean (95% confidence intervals)

Cuban

(15)

2 Sao Paulo

3mo-6yr

n=210

Age

3-23mo

24-47mo

48-83mo

22%

45%

52%

NT

USA

(13)

2 Iquique, Chile

1-21yr

n=40811

Age

1-4yr

5-21yr

12%

65%

20mo Age

1-4yr

5-21yr

-39% (≤-100-77)

  70% (3-93)

Cuban or

Norwegian

(16)

3 Santiago, Chile

<1-30yr

n=543

Age

<1yr

2-4yr

17-30yr

 Cuban         Norwegian

 90%               98%

 78%               98%

 67%               96%

NT

FU=follow up, NT=not tested, wk=weeks, mo=months, yr=years
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Figure 4 illustrates the relationship between seroconversion and vaccine efficacy in a
more easily assimilated format.

Figure 4. Previous trials of serogroup B meningococcal vaccines have shown a
relationship between the proportion of vaccinees who had a ≥4X rise in serum
bactericidal antibody titre following vaccination (horizontal axis) and the
protective efficacy of the vaccine (vertical axis). The points shown are for: the
Norwegian vaccine given to children aged 14–16yrs (1); the Cuban vaccine given
to children in Sao Paulo, Brazil, aged <2yrs (2), 2-4yrs (3), 4–7yrs (4); the Cuban
vaccine given to children in Rio de Janeiro, Brazil, aged <2yrs (5), 2-4yrs (6), 4–
9yrs (7); and an American vaccine given to children in Iquique, Chile, aged 1–
4yrs (8) and 5–21yrs (9).10–15

Tapperro et al found that a high proportion of vaccinees (including those aged less
than 1 year) seroconverted following three doses of either the Cuban or the
Norwegian vaccine16 (Table 1). This suggested that a three dose immunisation
program would provide protection against disease for a high proportion of vaccinees.
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The initial results from the New Zealand immunogenicity studies are similar to those
from the Tapperro study. Seroconversion rates increased with each dose of vaccine
and were 100% in adults and 75% in toddlers after three vaccine doses. These results
suggest that the New Zealand vaccine should be effective in these age groups.

Unfortunately immunisation with serogroup B meningococcal vaccines does not lead
to high levels of serum bactericidal antibody, and the overall effect of giving more
doses of vaccine is to increase the proportion of vaccinees who seroconvert rather
than to dramatically increase the titres of serum bactericidal antibodies in
seroconverters.

Thus, geometric mean titres of serum bactericidal antibody were 1.2–4.6 pre-
immunisation and 2.8–30.2 and 9.2–64.6 after the second and third doses of a
serogroup B meningococcal vaccine.13–15 In contrast, the geometric mean titres of
serum bactericidal antibody rose from being undetectable pre-immunisation to 13,
302, and 629 after the first, second, and third doses of a conjugated serogroup C
meningococcal vaccine. 17

The relatively low geometric mean titres of serum bactericidal antibody in people
given two or three doses of serogroup B meningococcal vaccines are the probable
explanation for the decline in vaccine efficacy which occurs within a year or two of
immunisation with these vaccines.10,12 Careful observation will be necessary to
determine whether initial immunisation will need to be followed by repeat doses at
intervals of a year or two.

Vaccines, which produce very high levels of antibody following immunisation, such
as the conjugated vaccines against Haemophilus influenzae type b, serogroup C
meningococcus, and Streptococcus pneumoniae reduce asymptomatic nasopharyngeal
colonisation as well as invasive disease.18–20 Not surprisingly, given the relatively low
titres of antibody produced, immunisation with serogroup B meningococcal vaccines
does not appear to reduce nasopharyngeal colonisation by the organism13,14,21 and
therefore a successful vaccination program may not reduce transmission of infection.

This has important implications for vaccine delivery. Vaccines which prevent carriage
reduce the exposure of susceptible persons to the organism and can virtually eliminate
disease despite vaccine uptake rates of ‘only’ 90%. In contrast, vaccines which do not
prevent carriage do not reduce the exposure of susceptible persons to the organism
and therefore disease prevention requires very high levels of vaccine uptake.

The effect of the meningococcal vaccination campaign on the incidence of
meningococcal disease in New Zealand largely will depend on the average vaccine
efficacy in a fully immunised person and the proportion of the population who are
fully immunised. Thus, a vaccine which provides protection against disease in 90% of
fully immunised people might be expected to reduce the incidence of disease by about
81% if 90% of the target population are fully immunised.

However, as the vaccine is likely to be less effective in protecting against
meningococcal disease due to strains other than the vaccine strain (which comprise
about 20% of current New Zealand isolates), and as the vaccine will not be given to
people over the age of 20 years (who comprise about 17.6% of notified cases of
disease),1 the overall reduction in disease incidence may be correspondingly less.
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There is relatively sparse information about the uptake of childhood immunisations in
New Zealand—a situation which should be improved by the introduction (this year)
of a national childhood vaccination register. A national survey conducted in 1992
found that less than 60% of all children, and only 42% of Maori children, had been
fully immunised by their second birthday.22

A subsequent survey, conducted in 1996 in Auckland and Northland, found that
44.6% of Maori children, 53.1% of Pacific children, and 72.3% of ‘other’ children
were fully immunised by their second birthday.23 In contrast, a school and public
health system-based immunisation program intended to control an epidemic of
serogroup A meningococcal disease in Auckland in 1987 and 1988 had an overall
uptake of approximately 90%.24

The uptake of any public health intervention is dependent on the perceived benefits
and risks of the intervention and on the organisational skill of the health system. The
widespread, prolonged epidemic of meningococcal disease in New Zealand over the
last 14 years has provided many with close experience of its unpredictable occurrence
and often terrifying severity. Fear of the disease, together with parochial support for a
local initiative are likely to enhance vaccine uptake, while concerns about less than
complete protection and adverse effects following immunisation are likely to reduce
vaccine uptake. The need for three doses of vaccine to achieve seroconversion in a
high proportion of vaccinees and the goal of immunising all those aged less than 20
years, during a relatively short period, will provide significant tests of the
organisational skills of the health system.

The unequal incidence of meningococcal disease (with rates of 28.9, 20.5, 12.1, and
6.8 per 105 population respectively in Pacific, Maori, European and ‘other’ ethnic
groups)1 will make high rates of vaccine uptake particularly important in Pacific and
Maori children. Unfortunately, these groups have had lower rates of vaccine uptake
for routine childhood immunisations22,23 and, with some exceptions, also had
disappointingly low rates of participation in the recent hepatitis B screening
program.25 Hopefully, lessons learnt from previous public health initiatives will
ensure that the vaccine does get delivered to those who might gain the most benefit
from it.

Concerns about vaccine safety can have dramatic effects on vaccine uptake. In
general, serogroup B meningococcal vaccines cause local symptoms at the injection
site—but are safe. Substantial safety data exist for the Norwegian vaccine, on which
the New Zealand vaccine is based, and for other similar vaccines. Approximately
345,000 doses of the Norwegian vaccine have been administered in Norway, with
approximately 226,000 doses given in controlled trials, mainly to teenagers,10—with
no serious adverse events related to the vaccine.26

Further evidence of vaccine safety comes from experience with the Cuban vaccine, of
which over 65 million doses have been administered, the American vaccine,13 and the
Dutch vaccine, which contains six PorA OMPs including that present in the New
Zealand strain (P1.4), and which has been given to 103 infants in an English trial.27

Although there are excellent reasons to expect that the New Zealand vaccine will be
safe, comprehensive post-licensure safety monitoring both by the Centre for Adverse
Reaction Monitoring (CARM) and a specifically developed ‘real-time’, hospital based
monitoring system will be in place during the epidemic campaign. Furthermore, all
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safety data will be assessed by an independent safety monitoring board established by
the Health Research Council.

The New Zealand meningococcal vaccination program is the culmination of years of
effort by many in New Zealand and overseas. It is to be hoped that it will dramatically
reduce the incidence of meningococcal disease and thus repay the approximately
NZ$200 million which the Ministry of Health has committed to this project over the
next 5 years. It is also likely to advance our understanding of this disease and its
prevention in ways that may prove useful to other countries afflicted by similar
epidemics.

Author information: Mark G Thomas, Associate Professor of Infectious Diseases,
Department of Molecular Medicine and Pathology, Faculty of Medical and Health
Sciences, University of Auckland, Auckland.

Acknowledgements: I am grateful for helpful comments from Stewart Reid, Diana
Martin, Diana Lennon, Jane O’Hallahan, Philipp Oster, and Michael Baker during the
preparation of the manuscript. The illustrations were provided by Val Grey.

Correspondence: Mark Thomas, Department of Molecular Medicine and Pathology,
Faculty of Medical and Health Sciences, University of Auckland, Private Bag 92019,
Auckland. Fax: (09) 373 7492; email: mg.thomas@auckland.ac.nz

References:
1. Martin D, McDowell R, Sneyd E, Baker M. Epidemiology of meningococcal disease in New

Zealand in 2002. Wellington: Ministry of Health; 2003. Available online. URL:
http://www.moh.govt.nz/moh.nsf/ea6005dc347e7bd44c2566a40079ae6f/10281de7aa1d2774cc256
d65007c83d1?OpenDocument  Accessed August 2004.

2. Stephens DS, Hoffman LH, McGee ZA. Interaction of Neisseria meningitidis with human
nasopharyngeal mucosa: attachment and entry into columnar epithelial cells. J Infect Dis.
1983;148:369-76.

3. Goldschneider I, Gotschlich EC, Artenstein MS. Human immunity to the meningococcus. The role
of humoral antibodies. J Exp Med. 1969;129:1307–26.

4. Pollard AJ, Frasch C. Development of natural immunity to Neisseria meningitidis. Vaccine.
2001;19:1327–46.

5. Morley SL, Pollard AJ. Vaccine prevention of meningococcal disease, coming soon? Vaccine.
2002;20:666–87.

6. van der Ley P, Heckels JE, Virji M, et al. Topology of outer membrane porins in pathogenic
Neisseria spp. Infect Immun. 1991;59:2963–71.

7. Martin D, Walker S, Baker M, Lennon DR. New Zealand epidemic of meningococcal disease
identified by a strain with phenotype B:4:P1.4. J Infect Dis. 1998; 177:497–500.

8. Michaelsen TE, Aase A, Kolberg J, et al. PorB3 outer membrane protein on Neisseria meningitidis
is poorly accessible for antibody binding on live bacteria. Vaccine. 2001;19:1526–33.

9. Sierra GV, Campa HC, Varcacel NM, et al. Vaccine against group B Neisseria meningitidis:
protection trial and mass vaccination results in Cuba. NIPH Ann. 1991;14:195–207.

10. Bjune G, Hoiby EA, Gronnesby JK, et al. Effect of outer membrane vesicle vaccine against group
B meningococcal disease in Norway. Lancet. 1991; 338:1093–6.

11. de Moraes JC, Perkins BA, Camargo MCC, et al. Protective efficacy of a serogroup B
meningococcal vaccine in Sao Paulo, Brazil. Lancet. 1992;340:1074–8.



NZMJ 20 August 2004, Vol 117 No 1200 Page 11
URL: http://www.nzma.org.nz/journal/117-1200/1016/ © NZMA

12. Noronha CP, Struchiner CJ, Halloran ME. Assessment of the direct effectiveness of BC
meningococcal vaccine in Rio de Janeiro, Brazil: a case-control study. Int J Epidemiol.
1995;24:1050–7.

13. Boslego J, Garcia J, Cruz C, et al. Efficacy, safety, and immunogenicity of a meningococcal group
B (15:P1.3) outer membrane protein vaccine in Iquique, Chile. Vaccine. 1995;13:821–9.

14. Perkins BA, Jonsdottir K, Briem H, et al. Immunogenicity of two efficacious outer membrane
protein-based serogroup B meningococcal vaccines among young adults in Iceland. J Infect Dis.
1998;177:683–91.

15. Milagres LG, Ramos SR, Sacchi CT, et al. Immune response of Brazilian children to a Neisseria
meningitidis serogroup B outer membrane protein vaccine: comparison with efficacy. Infect
Immun. 1994;62:4419–24.

16. Tappero JW, Lagos R, Ballesteros JW, et al. Immunogenicity of 2 serogroup B outer-membrane
protein meningococcal vaccines. A randomized controlled trial in Chile. JAMA. 1999;281:1520–7.

17. MacLennan JM, Shackley F, Heath PT, et al. Safety, immunogenecity, and induction of
immunologic memory by a serogroup C meningococcal conjugate vaccine in infants. A
randomized controlled trial. JAMA. 2000;283:2795–801.

18. Murphy TV, Pastor P, Medley F, et al. Decreased haemophilus colonization in children vaccinated
with Haemophilus influenzae type b conjugate vaccine. J Pediatr. 1993;122:517–23.

19. Dagan R, Melamed R, Muallem M, et al. Reduction of nasopharyngeal carriage of pneumococci
during the second year of life by a heptavalent conjugate pneumococcal vaccine. J Infect Dis.
1996;174:1271–8.

20. Maiden MC, Stuart JM, for the UK Meningococcal Carriage Group. Carriage of serogroup C
meningococci 1 year after meningococcal conjugate polysaccharide vaccination. Lancet.
2002;359:1829-30.

21. Wedege E, Kuipers B, Bolstad K, et al. Antibody specificities and effect of meningococcal
carriage in Icelandic teenagers receiving the Norwegian serogroup B outer membrane vesicle
vaccine. Infect Immun. 2003;71:3775–81.

22. Ministry of Health. Immunisation coverage in New Zealand: results of the regional immunisation
coverage surveys. Wellington: Ministry of Health; 1992.

23. Rainger W, Solomon N, Jones N, et al. Immunisation coverage and risk factors for immunisation
failure in Auckland and Northland. NZ Publ Health Rep. 1998;5:49–51.

24. Lennon D, Gellin B, Hood D, et al. Control of epidemic group A meningococcal disease in
Auckland. N Z Med J. 1993;106:3–6.

25. Bullen C. Director Northern Region Hepatitis Consortium. Personal communication; Feb 2004.

26. Aaberge I. Department Director, Norwegian Institute of Public Health. Personal communication;
March 2004.

27. Cartwright K, Morris R, Rumke H et al. Immunogenicity and reactogenicity in UK infants of a
novel meningococcal vesicle vaccine containing multiple class 1 (PorA) outer membrane proteins.
Vaccine. 1999; 17:2612–9.



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 117 No 1200  ISSN 1175 8716

NZMJ 20 August 2004, Vol 117 No 1200 Page 1
URL: http://www.nzma.org.nz/journal/117-1200/1017/ © NZMA

 

Living with HIV in New Zealand: balancing health and
quality of life
Jeffrey Grierson, Marian Pitts, Matt Whyte, Sebastian Misson, Anthony Hughes,
Peter Saxton, Mark Thomas

Abstract

Aim This paper characterises the health and wellbeing of HIV-positive people in New
Zealand.

Methods  The HIV Futures New Zealand Survey is a self-complete anonymous
questionnaire distributed in a variety of ways. Data were collected on health, clinical,
and social variables.

Results There were 226 responses, estimated to be approximately 25% of the HIV
positive population. Respondents were aged between 18 and 68, and 56% were
homosexual men. Most (68%) reported a viral load on most recent test of below 500
copies/mL and 59% had a CD4 lymphocyte count on most recent test of over 250
cells/µL. However, 28% reported a major health condition in addition to HIV and
21% had a mental health condition. Most respondents (64%) were currently using
antiretroviral therapy. Many (84%) knew other people with HIV and had contact with
an HIV/AIDS organisation (77%). Forty-two percent of respondents had stopped
working because of HIV, and 47% reported their main source of income as a
Government benefit.

Conclusions  This research has demonstrated that, while the HIV-positive population
of New Zealand generally has improved health as a result of antiretroviral therapy,
there are still significant social and economic barriers to their quality of life.

This is the first large-scale, comprehensive examination of the health and social
experiences of HIV-positive people to be carried out in New Zealand. To date, there
has been little comprehensive information on the social and clinical experience of
HIV positivity in New Zealand. Community based research such as the HIV Positive
Campaign Survey 1 has suggested that there are substantial differences among People
Living with HIV/AIDS (PLWHA) in terms of their informational needs and service
experiences. The clinical and social aspects of living with HIV/AIDS change quickly.

In the past five years there have been dramatic advances in the effectiveness of
HIV/AIDS treatment, particularly the introduction of antiretroviral combination
therapy. Understanding the long-term consequences of living with HIV/AIDS and the
effectiveness of treatment is increasingly important. While advances in treatment may
give hope to many PLWHA, issues such as social isolation, personal relationships,
employment, housing, and finances are also important. This survey provides an
overview of the personal, social and clinical aspects of living with HIV in New
Zealand.
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Methods
Recruitment occurred from November 2001 until February 2002. The sample was obtained through
HIV/AIDS service organisations, medical centres, and hospitals; mailing lists of HIV-related
publications; and a targeted advertising campaign.2 As many surveys were distributed through third
parties, it was not possible to calculate a response rate for the survey. Respondents completed an
anonymous, self-administered, mail-back questionnaire that assessed the personal and social impacts of
HIV/AIDS. The questionnaire for the study was based on that used for the HIV Futures 3 study of
Australian PLWHA,3 with suitable alterations to suit the national context.

226 HIV-positive men and women across the country completed the HIV Futures New Zealand Survey.
Based on estimates of the HIV-positive population of New Zealand,4,5 this sample represents
approximately 25%–28% of the total population of PLWHA in New Zealand.

Demographics—Table 1 shows the demographic characteristics of the sample. The sample comprised
mainly men (of whom the majority were homosexual) and ranged in age from 18 to 68 years. The
sample was well educated, with 40% having some kind of post-secondary qualification. Sexual
transmission was the most common source of the respondents’ HIV infection, although a large number
of respondents did not know how they were infected (79% of these being refugees from Africa). The
sample was predominantly European/Pakeha, but also contained significant numbers of Maori and
Africans. The gender, age, ethnicity, and presumed mode of transmission of the sample is very similar
to that reported in an audit of New Zealand’s HIV-infected population who were under active follow-
up in 2000.4

Table 1. Demographic characteristics of respondents (including refugee
respondents)

Mean age in years (SD) 40.5 (10.9)
Gender N (%)

Male 171 (76%)
Female 54 (24%)
Transgender 1 (<0.5%)

Ethnicity*
Maori 25 (11%)
European/Pakeha 151 (68%)
Pacific Islander 5 (2%)
African 34 (15%)
Asian 6 (3%)
Missing 5

Highest completed level of education
No school qualification 47 (21%)
5th Form Certificate 42 (19%)
6th Form Certificate or university entrance 19 (9%)
High School Certificate/bursary 24 (11%)
Professional/technical/trades  certificate/diploma 52 (24%)
Bachelors or undergraduate degree 19 (9%)
Graduate or postgraduate degree 18 (8%)
Missing 5

Sexual identity
Male homosexual 121 (56%)
Female homosexual 3 (1%)
Male heterosexual 32 (15%)
Female heterosexual 45 (21%)
Male bisexual 13 (6%)
Don’t know 2 (1%)
Missing 10
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Presumed mode of infection
Male homo/bisexual contact 117 (53%)
Heterosexual contact 43 (20%)
Injecting drug use (IDU) 10 (5%)
Male homosexual/bisexual contact + IDU 1 (1%)
Haemophilia/coagulation disorder 1 (1%)
Blood products/healthcare setting 7 (3%)
Don’t know 38 (17%)
Other 4 (2%)
Missing 5

AIDS defining illness
    Yes 42 (18%)
    No 179 (82%)
    Missing 5

*Ethnicity was determined based on census definitions. Therefore, respondents categorised as ‘Maori’ included
those who identify as ‘Maori and another ethnicity’.

Specific issues concerning the experiences of HIV-positive refugees in New Zealand have previously
been reported.6,7 These include different experiences of testing, disclosure, stigma, social support, and
healthcare access. Initial analysis of the data from this study suggested that the pattern of responses was
systematically different for refugees.
For these reasons, we have decided to present the refugee data separately to allow us to:

• Reflect the refugee experience more accurately, and to

• Be able to consider the remainder of the responses independently.

Thirty-three refugee respondents completed the survey; these results are not reported in this paper but
will be presented elsewhere.

Results

Health and treatments—Table 2 shows the responses to a number of items relating
to health and use of treatments. The majority of respondents rated both their health
(76%) and wellbeing (73%) as either ‘good’ or ‘excellent’. Respondents most
commonly reported having a viral load below detectable levels, and reported an
average CD4 lymphocyte count of 495 cells/µL. While these data on clinical markers
are self-reported, we are confident that the results fall within the broad ranged given
below.

Table 2. Respondents’ health and treatments

Current health N (%)
Poor 11 (6%)
Fair 35 (18%)
Good 85 (45%)
Excellent 60 (31%)
Missing 2

Current wellbeing
Poor 12 (6%)
Fair 39 (21%)
Good 84 (44%)
Excellent 55 (29%)
Missing 3

Most recent viral load test results
<500 copies/mL (or below detection) 97 (68%)
501–10,000 copies/mL 20 (14%)
10,001–50,000 copies/mL 12 (8%)



NZMJ 20 August 2004, Vol 117 No 1200 Page 4
URL: http://www.nzma.org.nz/journal/117-1200/1017/ © NZMA

>50,000 copies/mL 14 (10%)
Missing / Not applicable* 50

Most recent CD4 test result
<250 cells/µL (severe damage) 72 (42%)
250-499 cells/µL (mild damage) 74 (43%)
>500 cells/µL (little damage) 27 (16%)
Missing / Not applicable† 20

Major physical health condition in addition to HIV/AIDS
Yes 52 (28%)
No 132 (72%)
Missing 9

Mental health condition
Yes 40 (21%)
No 151 (79%)
Missing 2

HIV-related illnesses
Lipodystrophy 41 (22%)
Weight loss 55 (29%)
Fatigue 123 (65%)
Sleep disorder 78 (41%)
Confusion/memory loss 59 (31%)
Missing 3

Hepatitis C
Tested positive 14 (8%)
Tested negative 64 (38%)
Not tested 91 (54%)
Missing 24

Antiretroviral (ARV) drug use
Currently using 120 (64%)
Have used in the past 26 (14%)
Have never used 41 (22%)
Missing 6

Use of prescribed medication other than antiretrovirals
Yes 61 (36%)
No 109 (64%)
Missing / Not applicable 23

Use of alternative therapies
Yes 98 (53%)
No 87 (47%)
Missing 8

Health since starting antiretrovirals
Stayed the same 18 (14%)
Improved 81 (61%)
Fluctuated 28 (21%)
Deteriorated 5 (4%)
Missing / Not applicable‡ 61

Wellbeing since starting antiretrovirals
Stayed the same 13 (10%)
Improved 66 (51%)
Fluctuated 42 (32%)
Deteriorated 9 (7%)
Missing / Not applicable‡ 63

*Includes 4 respondents who did not receive a viral load test;
†Includes 4 respondents who did not receive a CD4 test;
‡Includes 55 respondents not currently taking antiretrovirals.
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Twenty-eight percent of respondents reported having a physical health condition other
than HIV/AIDS, and 21% reported having been diagnosed with a mental health
condition at some stage. The most commonly reported major health conditions were
hepatitis C (5%), asthma (3%), cardiovascular disease (2%), and hepatitis B (2%)—
while the most common mental health condition was depression (16%).

When asked about some specific HIV-related symptoms, most respondents reported
they suffered from fatigue—with smaller numbers reporting problems with
lipodystrophy, weight loss, sleep disorder, confusion, or memory loss. The majority of
respondents reported they had not been tested for hepatitis C, while 8% of the sample
reported having been infected with the hepatitis C virus, most commonly through
intravenous drug use (44% of hepatitis C-infected respondents).

Thirty-six percent of respondents reported taking prescribed medication other than
antiretrovirals. In separate questions, 27% reported taking prophylaxis for
opportunistic infections, 15% reported taking anti-anxiety medication, 23% reported
taking antidepressants, and 6% reported taking antipsychotics. Just over half the
sample (53%) indicated they were using alternative therapies; the most common were
massage (67%), vitamin or mineral supplements (57%), meditation or visualisation
(36%) and using marijuana medicinally (36%).

Sixty-four percent of the sample was using antiretroviral medication at the time of the
survey, and a further 14% had used them in the past. Of those currently using
antiretrovirals, 79% reported some difficulties; these were, most commonly,
remembering to take the pills on time (44%), taking medication in public (27%),
transporting medication (27%), and organising meals around medication (26%).

Twenty percent of respondents (currently taking antiretrovirals) reported having
skipped an antiretroviral dose in the previous two days, while 34% reported that they
had taken a break from antiretrovirals at some stage. Forty-four percent reported
experiencing adverse effects from antiretrovirals, most commonly diarrhoea and
nausea. In addition, 11.6% of those currently using antiretroviral treatments had taken
a break from treatments due to the severity of side effects. Despite these problems,
respondents most commonly reported that their health and wellbeing had improved on
antiretroviral medication.

Sources of support—Table 3 shows the sources of support for respondents.
Respondents were asked to rate sources of support on a four-point scale, with 1 being
‘a lot of support’ and 4 being ‘very little’; with a ‘not applicable’ category being
treated as missing data. Respondents ranked their partner as being most supportive
(mean=1.44, SD=0.97), followed by their pets (mean=1.60, SD=0.97), their close
friends (mean=1.75, SD=0.94) and their doctor (mean=1.84, SD=0.93).

Almost all respondents (97%) had disclosed their HIV status. Disclosure was most
commonly to close friends (84%), siblings (62%), parents (55%), and partners or
spouses (52%). Over half the respondents (54%) reported having had their HIV status
disclosed by others unwillingly, and a third of respondents reported having had this
happen in the last 2 years. The most common sources of this unwanted disclosure
were close friends (29%), other friends (28%), and work colleagues (21%).
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Most respondents knew other PLWHA; most commonly, friends (58%) and
acquaintances or members of support groups (52%); however the majority spent little
or no time with these people. When asked to rate the importance of HIV to their
identity, most respondents rated it at being important, but not essential. Most were in
contact with HIV/AIDS organisations, with these respondents reporting that they
receive newsletters or mail-outs (85% of those in contact with these organisations),
are clients (71%), members (44%), volunteers (12%), or employees (4%).

Table 3. Support networks

Know other PLWHA* N (%)
Yes 156 (84%)
No 30 (16%)
Missing 7

Amount of time spent with other PLWHA
None 73 (39%)
A little 69 (37%)
Some 31 (17%)
A lot 14 (8%)
Missing 6

Importance of HIV to identity
Essential 32 (18%)
Important 97 (53%)
Not important 36 (20%)
Irrelevant 18 (10%)
Missing 10

Contact with AIDS organisations
Yes 145 (77%)
No 44 (23%)
Missing 4

Disclosure to other people
Yes 180 (97%)
No 6 (3%)
Missing 7

Unwanted disclosure
Never 84 (46%)
In last 2 years 60 (33%)
Longer ago 38 (21%)
Missing 11

*People living with HIV/AIDS

Employment and finances—Most respondents were not in paid employment at the
time of the survey; 42% said they had stopped work due to HIV infection, and 11%
(who were working) reported some time out of the workforce due to HIV infection.
Eighteen percent reported having experienced discrimination in relation to
employment due to their HIV status, with 9% reporting that this had happened in the
last 2 years. Unsurprisingly, the most common source of income for PLWHA was a
Government benefit (47%), followed by a salary (39%); other reported options were
much smaller percentages.

Unlike some countries, New Zealand does not currently have an officially recognised
poverty line. However, we used a poverty line measurement that establishes a
threshold at 60% of the population’s net median income, and is further adjusted for an
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individual if their arrangements include a partner and any dependent children 8. We
modified this measure by the Consumer Price Index 9 to match it to the period in
which the data for this study was collected.

This analysis suggests that 19% of the sample were living below the poverty line.
Additionally, over half the sample reported that paying for basic costs such as food,
housing and utilities was either ‘a little difficult’ or ‘very difficult’.

Table 4. Employment and finances

Employment history N (%)
Working, never left work 52 (30%)
Working, after HIV-related break 19 (11%)
Stopped working because of HIV 74 (42%)
Not working, stopped for other reasons 30 (17%)
Missing 18

Source of income
Government benefit 88 (47%)
Salary 73 (39%)
Savings/superannuation etc. 7 (4%)
Partner/family/friends 6 (3%)
Other 14 (7%)
Missing 5

Income below poverty line
Yes 32 (19%)
No 138 (81%)
Missing / Not calculable 23

Difficulty meeting housing costs
Not at all difficult 64 (41%)
A little difficult 71 (45%)
Very difficult 23 (15%)
Missing / Not applicable 35

Difficulty meeting food costs
Not at all difficult 80 (46%)
A little difficult 69 (40%)
Very difficult 25 (14%)
Missing / Not applicable 19

Difficulty meeting costs of utilities
Not at all difficult 63 (37%)
A little difficult 76 (45%)
Very difficult 31 (18%)
Missing / Not applicable 23

Discussion

This research provides us with the first comprehensive overview of the health and
wellbeing of HIV-positive New Zealanders. Moreover, these findings provide a sound
basis for the continued development of clinical and social services that seek to
maximise the quality of life for PLWHA.

It is clear that the introduction of combination antiretroviral therapy has dramatically
improved life expectancy and overall health status of the PLWHA population as a
whole.
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This research has shown that the majority of New Zealand PLWHA consider their
overall health to be good, something that is supported by the findings for the
traditional clinical markers of viral replication and immune system damage. Much of
this clinical benefit can be attributed to the treatment regimens currently available.
These regimens of treatment have, however, been associated with a high incidence of
debilitating side effects.

The incidence of HIV-related illnesses (including fatigue, sleep disorders, cognitive
difficulties, and lipodystrophy) add to the burden of illness. Despite these adverse
experiences, the fact that PLWHA generally consider their health and wellbeing to be
good is testament to the resilience in this population. This also demonstrates that
health is assessed relative to the range of possible health consequences of HIV
infection.

The co-existence of mental health conditions (particularly the worryingly high levels
of depression) provide additional challenges to the maintenance of an acceptable
quality of life for this population. Clearly, stigma and discrimination are persistent
significant social correlates of HIV infection. Unwanted disclosure of HIV status and
less favourable treatment in a range of settings (including the workplace) remain
common experiences. Social stigmatisation of those with HIV not only compromises
their quality of life, it is also likely to constrain access to treatment, services and
information.

With increased longevity, the cumulative impact of social disadvantage has become of
critical import. This social and economic marginalisation of PLWHA is evidenced by
the high rates of unemployment, reliance on Government benefits, and rates of
poverty. With the fluctuating illness trajectory that now characterises life for many
PLWHA, and the increasing evidence of treatment failure and resistance to
antiretroviral drugs, this disadvantage is likely to increase.

To sustain an effective response to the HIV epidemic in New Zealand, physicians,
service providers, community organisations, and the PLWHA community must work
together to ensure an equitable and meaningful life for HIV-positive people.
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A community and workplace outbreak of tuberculosis in
Hawke’s Bay in 2002
Caroline McElnay, Craig Thornley, Rob Armstrong

Abstract

Aims  To describe a community and workplace outbreak of tuberculosis in Hawke’s
Bay in 2002.

Methods  Contact tracing and case definitions used in this study followed New
Zealand guidelines for tuberculosis control. DNA fingerprinting of Mycobacterium
tuberculosis isolates was performed by restriction fragment length polymorphism
(RFLP).

Results 19 new cases of active tuberculosis disease (TBD) and 42 cases of latent
tuberculosis infection (LTBI) were diagnosed. 55 family and close associates of the
index case were investigated, of whom 9 (16.4%) had TBD disease and 11 (20.0%)
had LTBI. 139 co-workers on the same work shift were investigated of whom 8
(5.8%) had TBD and 27 (19.4%) had LTBI. DNA typing of Mycobacterium isolates
(from 4 TBD cases) confirmed that this was an outbreak of ‘Rangipo’-strain TB.

Conclusions  High infection rates were observed among family, close associates, and
workplace contacts. Several factors may have contributed to this high infection rate—
ie, delays in presentation and contact tracing, the use of positive pressure ventilation
and re-circulated unfiltered air, and virulence of this strain of Mycobacterium
tuberculosis. Inadequate adherence to TBD treatment precipitated this outbreak and
reinforces the recommendation that TBD cases (in whom risk factors for non-
adherence are present) should receive directly observed therapy (DOT) or at least by
close supervision. Further research into strain characteristics is required in order to
determine if the Rangipo-strain of TB is truly more virulent and if contact tracing or
treatment regimes need to be modified accordingly.

After many decades of decline, the annual rate of tuberculosis (TB) in New Zealand
has remained at around 10 cases per 100,000 since 19881 and there is some evidence
of a gradual increase in recent years.2 While the incidence of TB by region is
generally highest in Auckland (21.2 per 100,000 in central Auckland in 20023), the
TB rate in Hawke’s Bay has increased markedly in the last 15 years—from 8.7 per
100,000 in 1988 to the 2002 rate of 20.9 per 100,000.3

Advances in molecular microbiology that permit characterisation of different strains
of Mycobacterium tuberculosis (via DNA ‘fingerprinting’) have provided new
insights into tuberculosis epidemiology.4 Isolates with identical or closely-related
fingerprints are considered clonal and indicative of recent transmission, while isolates
with unique patterns are considered unrelated.5

In Hawke’s Bay, a single TB strain (with a characteristic pattern) accounts for a large
proportion of cases. This strain (called ‘Rangipo’), has been most notably identified
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common to cases involved in a large outbreak of TB in the central North Island in
1998–9 linked to Tongariro/Rangipo Prison.6

Explanations for the resurgence of TB in Hawke’s Bay, and the continuing
prominence in the region of cases with Rangipo strain, are likely to be intertwined.
There is, however, little published information about the clinical and epidemiological
features of cases with the Rangipo strain. This paper describes the outbreak
investigation that followed the notification in 2002 of a TB case with Rangipo strain.

Methods
Contact screening—Contacts were identified from interviews with the index case and family
members. Contact investigation was carried out according to the stone-in-the-pond principle7 among
household, social and workplace contacts of the index case. Conditions in indoor workplace
environments (where exposures to TB had occurred) were investigated to assess risk of transmission.
The Hawke’s Bay Public Health Unit undertook public health screening of contacts with 5-tuberculin
unit Mantoux testing. Contacts with positive Mantoux or Mantoux conversion had a chest X-ray
(CXR). The respiratory physician at Hawke’s Bay Regional Hospital made all clinical assessments.
Data from contact investigation was collated using Microsoft Excel and analysed using EpiInfo 2002.8

Definitions—A  case of active TB disease (TBD) was defined by bacteriological confirmation,
histology, positive nucleic acid identification, or by a combination of clinical findings and results of
radiological examination. Latent tuberculosis infection (LTBI) was defined as a positive Mantoux test
or Mantoux conversion with no evidence of active disease. Cutting points adopted for a positive
Mantoux test and case definition followed the then current national guidelines of 1996.9

Molecular typing—DNA fingerprinting of M. tuberculosis isolates was performed according to an
internationally accepted protocol10 at the Auckland Tuberculosis Laboratory—by restriction fragment
length polymorphism (RFLP) using IS6110 with computer-based matching of fingerprints.

Results

Index case information

The index case was a 39-year-old Maori male, admitted to hospital in June 2002 with
a 3-4 week history of increasing shortness of breath, cough, and night sweats. He had
a large right-sided pleural effusion, which required a chest drain. Sputum specimens
were positive for acid-fast bacilli, and M. tuberculosis was identified from culture.
DNA fingerprinting of the isolates showed the 13-band RFLP Rangipo strain. The
organism was fully sensitive to all first-line anti-tuberculous medication. He was
treated under strict directly observed therapy (DOT).

The case had previously been notified as a case of TBD in March 2000. At that time,
he was identified through contact tracing of his brother, an infectious TBD diagnosed
in September 1999 (also confirmed as Rangipo strain). At the time of this
investigation, he was clinically well but was found to have a Mantoux conversion and
CXR changes consistent with active TBD. He was treated with isoniazid, rifampicin
and pyrizinamide in standard anti-tuberculous dosages for 9 months.

The patient was prescribed self-administered daily doses of medication, provided on a
weekly basis by communicable disease nurses from the Public Health Unit, and did
not receive DOT. He claimed to be adhering to the treatment regime throughout the
course of treatment. However, during his admission in 2002, he admitted to staff that
he had not taken all the medication during his 2000 treatment.
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Course of contact investigation

Household and social contacts—Fifty-five household and close social contacts were
investigated. Social contacts outside the household setting were investigated because
exposure had occurred within confined environments, many in the context of gang
associations. Of the household and social contacts, nine (16.4%) were found to have
TBD and 11 (20.0%) had LTBI. One secondary case was found to be infectious: this
was the index case's brother, who had been originally diagnosed with smear positive
TBD in 1999, and was now re-diagnosed. He was symptomatic with cough,
haemoptysis, and weight loss. CXR changes showed new left apical consolidation. He
was also again sputum-smear positive, with household and social contacts
overlapping those of the index case.

Workplace contacts—The index case worked as a general floor cleaner in a self-
contained meat processing area within a larger freezing works. The work area was
open plan, ventilated by positive pressure air conditioning with air inlets in the centre
of the ceiling and outlets through doors on opposite walls, to the chiller room and
storeroom respectively, without specific exit venting. Air in the work area was
recirculated unfiltered. The temperature was maintained at around 8°C. The index
case was mobile throughout the work area, presenting equal exposure to all staff on
his shift.

The index case’s work area was in operation 24 hours a day, and staffed in three shifts
of 8 hours duration (known as the day shift, the split shift, and the night shift). The
index case worked the day shift only, with approximately 105 colleagues on any given
shift. Workers changed shifts periodically but all workers in a shift changed at the
same time. Screening was extended to the split shift and night shift workers when
high rates of Mantoux positive tests were observed in the day shift workers. A total of
342 workers were investigated and (as shown in Table 1) these contacts were grouped
by the shift or group in which they most commonly worked. It was not possible to
stratify workplace exposure risk any further.

Table 1. Results of contact tracing

Contact group Outcome (%)
TBD (%) LTBI No TBD or LTBI Total investigated

Household and close
associates

9 (16.4) 11 (20.0) 35 (63.6) 55

Workplace group
Day shift
Split shift
Night shift
Freezer hands
Total

8 (5.8)
2 (3.0)

0
0

10 (2.9)

27 (19.4)
2 (3.0)

0
0

29 (8.5)

104 (74.8)
63 (94.0)

103
33

303 (88.6)

139
67
103
33

342

Grand total 19 (4.8) 40 (10.1) 338 (85.1) 397

Of the 342 workplace contacts, 10 (2.9%) were found to have TBD, and 29 (8.5%)
were found to have LTBI (Table 1). All but two TBD cases and two LTBI cases
primarily worked on the day shift, where the attack rate for TBD was 5.8%.
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Workplace TBD and LTBI cases were not clustered by job or work area, and did not
socialise with the index case outside the workplace. Workers who usually worked the
day shift were significantly more likely to have TBD or LTBI (odds ratio 16.7; 95%
confidence interval 5.7–66.1) than workers who usually worked on other shifts or as
freezer hands.

Clinical details of TBD cases—Table 2 summarises the 20 cases, including the index
and secondary cases, according to the method of diagnosis.

Table 2. Details of tuberculosis disease cases

Basis of diagnosis Number Median age
(range)

Sex
M/F

Diagnostic Comment
(n)

Molecular typing
result (n)

Sputum culture (3)Organism isolated 4 31 (2–37) 3/1
Gastric aspirate (1)

Rangipo strain (4)

Clinical plus
radiographic findings

16 29 (13–62) 12/4

Total 20 29 (2-62) 15/5 4

Four cases were laboratory confirmed: the index case and three household and social
contacts. All four isolates were fully sensitive to standard anti-tuberculous agents. All
four isolates were shown to have 13-band RFLP patterns identical to the Rangipo
strain. Ten cases of TBD were diagnosed at the workplace, but none were laboratory
confirmed. All cases of TBD were commenced on standard anti-tuberculous treatment
and 40 cases of LTBI were commenced on treatment with isoniazid by DOT.

Discussion

This is the largest outbreak of TB in Hawke’s Bay for many years, and its
investigation and management stretched the resources of both public health and
clinical services. Most of the workload came from the large number of people
requiring a clinical assessment following a positive Mantoux test, and the subsequent
use of DOT for initially all cases of disease and infection.

There was a high rate of TB transmission among household members and close social
contacts of the index case, with 16% diagnosed with TBD and 20% found to have
LTBI. Contacts of cases with smear-positive pulmonary TB are more likely to be
identified with active TB if they are household contacts or aged under 6 years old,11

indicating high infectivity in circumstances of prolonged close-proximity exposure.

Of particular note in this outbreak is the high rate of TBD and LTBI among
workplace contacts: 10 (9%) had TBD and 29 (22%) had LTBI. Coincidental TBD
cannot be excluded, as no workplace contacts with TBD were culture-proven, and
DNA fingerprinting could therefore not be performed to prove transmission routes.
However, the significantly higher rates of TBD and LTBI among the workplace group
with greatest exposure to the index case, along with clear epidemiological links with
the index case, suggests that transmission within the workplace setting has occurred.
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Workplace exposure is generally not considered to be of sufficiently high-risk to
warrant contact investigation, but was necessary in this outbreak because of the high
rate of transmission among close household and social contacts.

A 1996 review of tuberculosis outbreak reports published since 1964 identified eight
workplace outbreaks that had occurring in settings without household-type exposures
(excluding schools).12 Only one of these outbreaks involved more than one secondary
case, and was characterised by crowded and unventilated work conditions. In the
outbreak described in our paper, it is likely that the positive pressure ventilation and
use of re-circulated unfiltered air contributed to the high transmission rates. In
addition, the index case moved freely within the work area and therefore was capable
of exposing a large number of workmates.

This outbreak is an example of transmission of the Rangipo strain of M. tuberculosis.
Retrospective analysis of major outbreaks of TB in Hawke’s Bay show that the
Rangipo strain was first identified in Hawke’s Bay in 1991. That case was part of an
outbreak of TB cases in Hawke’s Bay, and was the centre of a major contact
investigation throughout North Island (Rob Armstrong, HBDHB, personal
communication, 2001). Links to gangs or history of prison incarceration were
common among cases and contacts. Since then, at least six further outbreaks with this
strain have occurred in Hawke’s Bay, with this 2002 outbreak the largest of these.

These outbreaks have some specific epidemiological links with each other, and all
share the following features: all index cases were born in New Zealand; all were of
Maori or Pacific Islands ethnicity; all the index cases or their immediate family
members had gang associations; and all demonstrated high infectivity, including
infection of casual contacts. In addition, four cases in these outbreaks were shown to
have had second episodes of disease, either as reactivations of previously treated
disease or exogenous re-infection.

There are several possible explanations for the apparent predominance of the Rangipo
strain of M. tuberculosis in Hawke’s Bay. Firstly, the organism itself may be more
virulent than other strains, as has been suggested elsewhere (Ross Vaughan, ADHB,
personal communication, 2002). The virulence of M. tuberculosis strains can vary
greatly, as shown in a study involving infection of laboratory mice under
experimental conditions. At 20 days following infection, the bacillary load among
mice infected with an outbreak strain of M. tuberculosis was 1000-fold that of mice
infected with a reference strain.13 In the outbreak we report here, the high level of
transmission of infection and high rate of TBD among adult workplace contacts could
suggest a high bacillary load in the index case and rapid bacillary multiplication.

Secondly, Rangipo strain may merely be the endemic strain present in communities
that are more prone to tuberculosis transmission, either as result of environmental
conditions or due to characteristics of persons in affected communities.
Socioeconomic deprivation,14 and crowded living conditions15 are environmental
correlates of tuberculosis transmission, and could be factors in Hawke’s Bay.
Similarly, community patterns of access to (and interaction with) healthcare services
may contribute to disease transmission through delayed presentation for diagnosis and
treatment, and delayed presentation for contact investigation.

Inadequate adherence to TBD treatment resulted in reactivation of disease in the index
case, and thereby precipitated this outbreak. This reinforces the recommendation that
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TBD cases in whom risk factors for non-adherence are present should receive
treatment by DOT, or at least under close supervision.16 Given the findings in this
outbreak, we recommend that DOT should be carefully considered in treatment of all
TBD cases with Rangipo-strain TBD.

The Rangipo strain appears to be established as an endemic strain of M. tuberculosis
in Hawke’s Bay, but endemicity of the strain in other regions is unknown. Analysis of
molecular typing across New Zealand is required to put this pattern in context.

Further research into strain characteristics is required to determine if this strain is
truly more virulent, and to determine if contact tracing or treatment regimes need to
be modified accordingly.
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Acne prevalence in secondary school students and their
perceived difficulty in accessing acne treatment
Diana Purvis, Elizabeth Robinson, Peter Watson

Abstract

Aims  To describe the epidemiology of acne in New Zealand adolescents and their
access to acne treatment.

Methods  Secondary analysis of data collected in the ‘Youth2000’ survey. A random
sample of 12,934 Year 9–13 students, from 133 secondary schools across New
Zealand, was invited to participate. The survey included items asking about self-
perceived acne and access to acne treatment.

Results The ‘Youth2000’ school response rate was 85.7%, the student response rate
75.0%, and the overall response rate 64.3%. Of the 9570 students who completed the
questions on acne, 67.3% reported having acne. ‘Problem acne’ was reported by
14.1% of students and was more frequently reported by female, Pacific, and older
students. Students with ‘problem acne’ (as well as female, Maori, and Pacific
students) were significantly more likely to report difficulty accessing medical
treatment for acne (46.0% vs 13.3%; OR 5.29). These differences persisted after
controlling for socioeconomic factors.

Conclusions  Acne is perceived as a significant health problem by nearly 1 in 7
adolescents. For those with ‘problem acne,’ effective treatment is available but not
necessarily accessible. There are also disparities in access to treatment, particularly
for females, Maori, and Pacific ethnic groups. This important youth health issue needs
to be addressed.

Acne vulgaris is a disease caused by inflammation of the pilosebaceous follicles.
Signs of acne include increased sebum production, comedones, papules, pustules, and
deeper inflamed nodules. It may result in scarring. Acne occurs most frequently on
the face, back, and chest. Typically, it begins in adolescence and resolves in early
adulthood, although lesions may persist through adult life.

Acne is associated with puberty and so usually has an earlier onset in females, who
enter puberty at a younger mean age than males. Females usually self-report acne at a
higher rate than males, but population studies using clinical examination report severe
acne to be more prevalent in males, particularly aged 15–18 years.1–4 The estimated
prevalence of acne in the adolescent population varies between 23 and 100%.1–8 The
wide range in prevalence is likely to be in part due to studies using different systems
to diagnose and grade severity of acne, and sampling from significantly different
populations.

It has been suggested that the prevalence and severity of acne, and the need for
dermatologist consultation in the school-age population, have fallen over the last 20
years—perhaps because of improved over the counter treatments.3 There have been
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few studies of acne in New Zealand adolescents and no nationwide population-based
studies to date.

Treatment of acne has improved in recent decades, both in the range of topical
treatments available and with the development of isotretinoin for use in moderate-
severe acne.9 However many New Zealand students demonstrate a poor understanding
of the causes of acne and are not aware of available effective treatments. Most rely on
information gained from parents and friends rather than seeking help from health
professionals.10 Little is known about the ability of young people to access medical
treatment for acne, or whether they face barriers to care.

This study reports on the epidemiology of self-reported acne in New Zealand high
school students and their perceived ability to access to treatment.

Methods
This is a secondary analysis of data collected in 2001 from a national secondary school youth health
and wellbeing survey—‘Youth2000’. The methodology and early findings have been reported in detail
elsewhere.11,12

In brief, a questionnaire was developed after consultation with health and community groups. This was
transformed into a multimedia computer-assisted self-interviewing (M-CASI) survey tool, which was
piloted and found to be acceptable to students. The final questionnaire had 523 items that were
administered via laptop computer. With regards to acne, students were asked ‘Have acne or pimples
been a problem for you?’ to which they had a choice of responses: ‘it hasn’t been a problem for me’,
‘not too bad’, ‘really bad’, ‘terrible’. Those replying that acne had been ‘really bad’ or ‘terrible’ were
classified as having ‘problem acne’ for the purposes of further analysis.
Regarding access to treatment, students were asked ‘Have you ever wanted to get treatment from a
doctor or specialist for acne or pimples but been unable to or couldn’t afford to?’ to which they could
reply: ‘yes’, ‘no’, or ‘does not apply to me’.

In total, 12,934 year 9 to 13 (ages 12 to 18 years) students were randomly selected and invited to
participate from 133 randomly selected secondary schools. Students were excluded if they were not
New Zealand residents, had insufficient English language skills (less than Year 6), or had a disability
preventing them from using a standard laptop computer.
Ethics approval was gained from the University of Auckland Human Subjects Ethics Committee.
Written informed consent was obtained from all participating schools and students.

Students were recruited using a clustered sample design with unequal probabilities of selection. In all
analyses, the data have been weighted and the variance of estimates adjusted to allow for correlated
data from the same school. Chi-squared tests were used to test for differences in proportions between
males and females. Prevalences and their 95% confidence intervals (95%CI) are presented adjusted for
the sampling design.
Socioeconomic status was calculated by combining variables of school decile, overcrowding, being in a
two parent family, family owning a car and telephone, and whether someone in the home was in paid
employment. All analyses have been conducted using either SAS version 8.2, or SUDAAN version 7.5.

Results

Sample characteristics—The school response rate to the survey was 85.7% and the
student response rate 75.0%—resulting in an overall response rate of 64.3%. The
surveyed sample represents 4.0% of the total number of students on the New Zealand
secondary school roll in 2001. Details of the demographics have been reported
previously.11

Prevalence and associations with ‘problem acne’—A total of 9398 (98.2%)
students answered the question regarding presence of acne, with 32.7% (31.5-33.8)
reporting that acne had ‘not been a problem’, 53.2% (51.7-54.6) stating that acne had
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been ‘not too bad’ a problem, 10.0% (9.4-10.6) stating that acne had been ‘really
bad’, and 4.1% (3.6-4.7) stating it was ‘terrible’. The frequency of self-reported
‘problem acne’ was 14.1% (13.3-14.9).

Table 1. Frequency of self-reported ‘problem acne’

Frequency Odds ratio I* Odds ratio II† P value‡

%
(95%CI)

OR
(95%CI)

OR
(95%CI)

Female 15.5
(14.3–16.7)

1.26
(1.11–1.42)

1.26
(1.11–1.42)

Gender

Male 12.5
(11.5–13.6)

1 1

P=0.0003

<13 9.9
(8.6–11.3)

0.60
(0.48–0.74)

0.60
(0.48–0.75)

14 12.5
(11.1–13.9)

0.76
(0.62–0.93)

0.76
(0.62–0.93)

15 14.9
(13.3–16.4)

0.95
(0.78–1.15)

0.95
(0.78–1.16)

16 18.8
(16.6–21.1)

1.27
(1.04–1.55)

1.27
(1.04–1.55)

Age (years)

>17 16.0
(13.7–18.3)

1 1

P<0.0001

Maori 13.3
(11.8–14.7)

1.00
(0.86–1.16)

0.97
(0.83–1.14)

Pacific
Island

20.2
(16.5–23.9)

1.49
(1.21–1.84)

1.34
(1.05–1.71)

Asian 14.6
(11.8–17.4)

1.06
(0.83–1.35)

1.06
(0.83–1.14)

Other 11.1
(8.4–13.8)

0.85
(0.62–1.18)

0.86
(0.62–1.19)

Ethnicity

NZ
European

13.7
(12.7–14.7)

1 1

P=0.08

Total
N=9398

14.1
(13.3–14.9)

*Adjusted for age, sex and ethnicity; †Adjusted for selected age, sex, ethnicity, and selected socioeconomic
variables; ‡From model II.

Table 1 shows the frequency of ‘problem acne’. ‘Problem acne’ was more likely to be
reported by female than male students (odds ratio [OR] 1.29; 1.15–1.45). Reports of
‘problem acne’ increased during the teenage years to peak at the age of 16 years for
both genders. Pacific students were more likely to report ‘problem acne’ than New
Zealand European students (OR 1.53; 1.27-1.89).

Age (p<0.001), gender (p=0.0002), and ethnicity (p=0.003) all showed an
independent association with ‘problem acne’ when included as explanatory variables
in a logistic regression analysis. Accordingly, the highest frequency of self-reported
‘problem acne’ was among female Pacific students (24.4%; 19.9–29.0). The
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frequency among Pacific male students (14.3%; 9.3–19.4) was similar to those of
males from other ethnic groups.

Logistic regression analyses were performed adjusting for age, gender, and ethnicity.
The second model also included adjustment for selected socioeconomic variables with
little effect on the odds ratios; although there was slightly less evidence for an
association with ethnicity (p=0.08). However, Pacific students still remained at higher
risk of reporting ‘problem acne’ than their New Zealand European peers.

Prevalence and associations with difficulty accessing acne treatment—Only
students reporting some acne (ie, responding that acne was a ‘not too bad’, ‘really
bad’, or ‘terrible’ problem) were included in the analysis of access to acne treatment
(n=6299). Those students who reported that acne had ‘not been a problem’ were
excluded (n=3054), as were 45 who said they had acne but did not answer the
question on treatment.

Table 2. Self-reported difficulty in accessing treatment for acne

Frequency Odds ratio I* Odds ratio II† P value‡

%
(95% CI)

OR
(95%CI)

OR
(95% CI)

Female 23.5
(21.3–25.6)

1.46
(1.27–1.68)

1.45
(1.26–1.67)

Gender

Male 16.4
(14.8–17.9)

1 1

<0.0001

<13 17.3
(15.0–19.6)

0.96
(0.74–1.23)

0.91
(0.71–1.18)

14 19.5
(17.2–21.8)

1.11
(0.87–1.40)

1.06
(0.84–1.34)

15 21.1
(18.9–23.3)

1.20
(0.96–1.52)

1.19
(0.94–1.50)

16 23.8
(21.2–26.5)

1.35
(1.07–1.71)

1.36
(1.08–1.73)

Age (years)

>17 18.3
(15.1–21.5)

1 1

0.005

Maori 24.1
(21.8–26.4)

1.73
(1.47–2.03)

1.40
(1.18–1.67)

Pacific
Island

38.3
(32.0–44.7)

2.71
(2.14–3.44)

1.74
(1.32–2.30)

Asian 20.4
(16.4–24.4)

1.28
(0.97–1.70)

1.23
(0.92–1.64)

Other 20.2
(15.2–25.2)

1.32
(0.92–1.90)

1.28
(0.89–1.85)

Ethnicity

NZ
European

16.2
(14.9–17.6)

1 1

0.0001

‘Problem
acne’

46.0
(42.3–49.7)

5.29
(4.59–6.10)

3.27
(2.94–3.63)

Acne
severity

Acne ‘not
too bad’

13.3
(12.3–14.4)

1 1

<0.0001

*Adjusted for age, sex, ethnicity and acne severity; †Adjusted for age, sex, ethnicity, acne severity and selected
socioeconomic variables; ‡From model II.
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Overall 20.2% (18.6–21.7) of students with acne reported that they wanted treatment
but were unable to access (or afford) treatment from a doctor or specialist. A further
73.7% (71.9–75.4) reported no problem with access, and 6.2% (5.5–6.8) responded
that the question did not apply to them. These two groups were combined to form a
group of students with acne who did not have a problem accessing treatment.

Table 2 shows the frequency of reported difficulty in accessing acne treatment.
Difficulty accessing treatment was more commonly reported by female than male
students (OR 1.58, 1.39–1.79). The frequency of difficulty in accessing acne
treatment increased during the teenage years to peak at age 16 years. Students
belonging to Maori or Pacific ethnic groups reported difficulty accessing treatment
more frequently than New Zealand Europeans (Maori OR 1.65, 1.42–1.91; Pacific OR
3.15, 2.55–3.89).

Those students with ‘problem acne’ were significantly more likely to report difficulty
in accessing treatment than those whose acne was ‘not too bad’ a problem (OR 5.55;
4.84–6.36).

Logistic regression analysis adjusting for age, gender, ethnicity, and acne severity
confirmed the findings above and is shown in Table 2. The variables of gender
(p<0.0001), age (p=0.01), ethnicity (p<0.0001), and acne severity (p<0.0001) were all
independently associated with difficulty accessing treatment. After including selected
socioeconomic variables in the second logistic regression model, female and 16-year-
old students remained more likely to report difficulty in accessing treatment for acne.

The effect of ethnicity and acne severity was reduced, but (as they reported) access to
acne treatment remained a significant problem for Maori and Pacific students, and for
those with ‘problem acne’.

Discussion

This data comes from the largest randomly selected group of secondary school
students studied in New Zealand, and offers contemporary data on the national
population of adolescents. Acne is common—and females, Pacific, and older students
report ‘problem acne’ more frequently than other groups. Reported difficulty in
accessing treatment is associated with more severe self-reported acne, female gender,
older age, and Maori or Pacific ethnicity. Nearly half of all students with ‘problem
acne’ report difficulty in accessing treatment from a doctor or specialist.

In this study, the presence of ‘problem acne’ was assessed subjectively by
participating students. This may result in variability due to individuals’ differences in
their perceptions of severity of acne. Studies have found that subjects may under-
report or over-report the severity of acne when compared with clinical assessment by
a trained examiner.1,3,13,14

A comparison of self-report of the presence of acne with clinical examination in
Australian school students found self-report had a sensitivity of 70% and a specificity
of 94%.7 Self-report studies have generally found higher rates of acne in females,
whereas studies using clinical examination usually rate acne as more severe in males.
This may be due to females being more sensitive to (and hence likely to self-report)
the presence of acne, particularly in its milder forms.
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An accurate measure of the prevalence of acne from this study is limited, as the
survey question asked about whether acne is a problem rather than the presence of
acne. However it may be argued that acne (that results in a problem for the young
person) is more clinically relevant, as it may result in psychosocial morbidity and the
desire for medical intervention. The degree of embarrassment and social disability
associated with acne has been found to be associated with patient rating of severity,
but not with dermatologist rating.14

A computer-assisted survey of Australian adolescents found that 81% of students had
some acne in the past 12 months, and that female students reported acne more
frequently than males.1 Older students reported acne more frequently and there was a
significant linear trend of acne associated with advancing pubertal development.
These results are consistent with our findings.

In comparison, a study by Lello et al of 847 16–19 year-old Auckland high school
students (using objective assessment by trained investigators) found acne to be
present in 91% of males and 79% of females.2 Severe acne was present in 6.9% of
male and 1.1% of female students. No association was found between moderate-
severe acne versus parental occupational group or ethnicity. The higher rates of acne
in Lello’s study may reflect the diagnosis being made by clinical rather than
subjective assessment as discussed above, and the older age of their study population
in whom the prevalence of acne is higher.

In this study, Pacific students (particularly Pacific females) reported acne with greater
frequency than students from other ethnic groups. The reasons for this are not clear. It
may be that acne is more common among Polynesian peoples, although this was not
found by Lello et al using clinical examination.2 Differences due to cultural
definitions and perceptions of the importance of acne may be significant.

Genetic and biological factors may explain different rates of acne. For example, there
is a potential role for obesity and polycystic ovarian syndrome in the incidence of
acne among female students, which this study was not designed to address. Indeed,
with a high incidence of obesity noted in New Zealand young people (especially of
Pacific ethnicity) one could postulate that a corresponding increase in polycystic
ovarian syndrome and acne may occur.15

Those students with ‘problem acne’ were significantly more likely to report
difficulties in accessing treatment from a doctor or specialist than those whose acne
was ‘not too bad’. Young people tend to rely on family and friends for advice
regarding treatment, rather than seeking help from a doctor or pharmacist.7,10 It may
be that part of the cause of poor access of medical treatment for acne lies with a lack
of public awareness of the availability of therapies. Many of these students could
probably have been successfully treated in primary care. However those with
moderate-to-severe acne vulgaris are more likely to require treatment with
isotretinoin—the use of which is restricted to dermatologists.

The proportion of students reporting ‘problem acne’ that would be eligible for
treatment with isotretinoin could not be assessed in this study. It is possible that many
of those with ‘problem acne’ would have benefited from specialist dermatologist care,
and reported difficulties in accessing treatment may reflect limited access to specialist
services.
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This study confirms that acne is a common problem for New Zealand adolescents.
Perceived barriers to medical treatment were more frequently found among females,
and Pacific and Maori students. It is concerning to note that nearly half of students
with ‘problem acne’ also reported difficulty in accessing treatment. This has
important implications when we consider the way acne treatment services to this age
group are planned and delivered.

Reducing disparities in health status and access to health services are critical issues
for Maori and Pacific young people. More research is required to gain a deeper
understanding of the barriers young people face in accessing medical treatment for
acne—and access to both primary and secondary medical services for young people
needs to be improved. It is likely that there will continue to be limited availability of
some acne treatments to this population, due to the ongoing cost of drug treatments
(through primary or private care, and current pressures on publicly funded
dermatology services).

Of increasing concern is the recognition of the link between acne and adverse
psychological effects, such as embarrassment, impaired socialisation, anxiety, and
depression.13,14 Indeed, with effective treatment for acne being available but not
necessarily accessible, there may be significant downstream health and social costs to
bear if the New Zealand public health system does not urgently respond to this
important youth health issue.
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Outpatient parenteral antimicrobial therapy (OPAT): a
review of experience at Auckland Hospital
Arlo Upton, Rod Ellis-Pegler, Andrew Woodhouse

Abstract

Aim To review the Auckland Hospital Outpatient Parenteral Antimicrobial Therapy
(OPAT) Service.

Methods  Patients (>15 years of age) were referred to the Service and assessed for
suitability for outpatient therapy by an infectious diseases physician and a specialist
nurse. Patient demographics, referring service, site of infection, and infecting
organism, antimicrobial agent/s and outcomes of treatment including complications
were recorded.

Results Over a 20-month period 100 patients were treated with 107 courses of
outpatient parenteral antibiotic therapy. Bone and joint infections accounted for close
to two thirds (60%) of the referrals; discitis/osteomyelitis (36%), septic arthritis (14%)
and infected metalware/prosthetic joint infections (10%). Staphylococcus aureus was
the most frequently isolated organism (42%), and in 21% of cases no organism was
identified. In general, antibiotics prescribed were narrow spectrum and all but six
patients self-administered up to four times daily. Eighty-eight percent of treatment
courses resulted in a cure. Complications related to therapy occurred in 35% of
patients.

Conclusions  We have found that parenteral antibiotic therapy can be administered
safely and successfully in an outpatient setting despite relatively frequent dosing
intervals. The majority of complications were minor, and 88% of patients were cured.

Outpatient parenteral antibiotic therapy (OPAT) programmes are well-established and
accepted modes of providing healthcare in the community. Patients can receive
parenteral nutrition, chemotherapy, and antimicrobials as outpatients—hence
facilitating their early discharge or avoidance of hospital admission. Studies report
high levels of patient satisfaction and significant cost savings.1–4

Institutions manage their programmes in a variety of ways, but (in general) three
models of OPAT administration are used. In the first model, the patient attends an
‘infusion centre’ (usually a physician’s office or outpatient clinic) where the therapy
is administered by a healthcare worker. The second model involves a nurse visiting
the patient in the home. In the third model, the patient or family member administers
OPAT at home, which is the model we have used in Auckland.5,6.

In the first two models, the traditional determinant of antibiotic selection (where the
pathogen is targeted with the narrowest spectrum agent appropriate to the disease
process) is often lost or reduced to a minor consideration. The infectious disease
community on one hand cries endlessly for ‘appropriate’ use of antibacterials—while,
on the other hand, it ignores this dictum itself when it comes to OPAT (with
convenience now the over-acting criterion for selection). So ceftriaxone is often used



NZMJ 20 August 2004, Vol 117 No 1200 Page 2
URL: http://www.nzma.org.nz/journal/117-1200/1020/ © NZMA

for presumptive Streptococcus pyogenes or Staphylococcus aureus cellulitis, and
vancomycin or teicoplanin for methicillin-susceptible S. aureus disease.

Auckland Public Hospital, like many other hospitals, has (for over 30 years) had a
proscriptive antibiotic policy, which limits the use of many antibiotics to defined
situations—in the expectation that overall resistance would be (at the very least)
delayed. That policy applies equally to our OPAT programme. OPAT was first used
at Auckland Hospital in 1979,7 and many hundreds of patients have self-administered
antibiotics successfully at home since that time, although we have never properly
collated nor presented that data.

The trend through the 1990s (very appropriately to look more critically at these OPAT
programmes) was part of the driving force to formalise our programme in October
2000. We report here on the first 100 consecutive patients managed by the OPAT
service since October 2000.

Methods
Patients were referred by inpatient hospital services and assessed for suitability by the OPAT team—
consisting of an infectious diseases (ID) physician and registrar, a specialist nurse, and a pharmacist.
Decisions on the antibiotic choice, dose, duration and mode of administration were made by the ID
physician. Patients or their family members were taught to administer the parenteral therapy by the
ward nursing staff (supervised by the OPAT Specialist Nurse).
Patient demographics, referring service, site of infection, infecting organism/s, antimicrobial agent/s
prescribed and outcomes of treatment (including complications) were collected prospectively. These
data were recorded on an Excel database designed for that purpose.
Patients were seen (either weekly or fortnightly) in clinic by the ID Registrar and OPAT Nurse—and a
member of the OPAT team or ID Service was available to patients at all times.

Results

Over the 20-month period between October 2000 and May 2002, 100 patients were
treated with 107 courses of OPAT. The median age was 51 (range 16–91) years, and
59% were male. Nearly half (48%) of the patients were referred by the Orthopaedic
Service, followed by General Medicine (16%) and Neurosurgery (13%).

Sixty (60%) patients had osteomyelitis, septic arthritis, or infected metalware/joint
prostheses. Skin/soft tissue infection made up only 7% of diagnoses (Table 1). There
were 94 organisms isolated in 78 patients, and from 17 patients more than one
organism was isolated (Table 2).

Staphylococcus aureus was the most frequently isolated organism. In 22 treatment
courses (21%), no infecting organism was identified. The majority (77%) of antibiotic
prescriptions were for beta lactams (flucloxacillin, penicillin, amoxycillin, and
cefazolin). Ceftriaxone, an extended spectrum beta lactam, was prescribed in 6
courses, and vancomycin in 2 courses. A single parenteral antibiotic was prescribed in
100 of the 107 (94%) treatment courses.

All patients had central venous access: 105 peripherally inserted central catheters
(PICC) were placed in 91 patients, and 10 Groshong lines were placed in 9 patients.
The median duration of OPAT was 22 (range 3–160) days, and only 6 courses (6%)
were less than 10 days (Table 1).
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Table 1. Days of intravenous antibiotic therapy by diagnosis

Diagnosis by site of
infection

Number
(%)

Median
inpatient days

Range Median
outpatient days

Range

Osteomyelitis 38 (35.5) 9.0 0–27 34.5 14–160
Septic arthritis* 15 (14.0) 10.0 5–31 17.0 7–91
CNS infection 11 (10.3) 13.0 4–25 16.0 10–29
Endocarditis 10 (9.3) 11.5 3–30 19.5 13–32
Skin/soft tissue 8 (7.5) 9.0 2–43 14.0 5–23
Infected metalware 7 (6.5) 13.0 6–72 30.0 6–41
Intra-abdominal 4 (3.7) 10.0 3–13 16.5 4–27
Prosthetic joint 4 (3.7) 14.5 11–21 30.0 15–125
Vascular 3 (2.8) 9.0 6–14 22.0 18–76
Renal/pelvis 4 (3.7) 7.5 3–24 13.5 3–33
Bacteraemia unknown
source

3 (2.8) 8.0 8–16 16.0 16–20

Total 107 10.5 0–72 22.0 3–160
*One patient was not compliant and the number of outpatient antibiotic days he had was not known.

Table 2. Organisms isolated from patients treated with OPAT

Organism Number (%)
Staphylococcus aureus* 40 (42)
Anaerobes 14 (15)
Aerobic Gram-negative bacilli 11 (12)
Streptococcus anginosus 5 (5)
Beta haemolytic streptococci 5 (5)
Other Gram-positive cocci† 9 (10)
Other‡ 10 (11)
Total 94

*Two of the S. aureus isolates were methicillin-resistant; †Alpha haemolytic streptococci 5, Abiotrophia species 2,
Enterococcus species 2. ‡Corynebacterium species 2, Actinomyces  species 2, Actinobacillus species 1,
Capnocytophagia species 1, Haemophilus aphrophilus 1, Haemophilus influenzae 1, Eikenella corrodens 1,
cytomegalovirus 1.

Self administration was the most common means of administration (94%) with a
family member (4%) or community nurse (2%) administering antibiotics in the
remaining 6% of cases. Most patients or family members were trained in 1 to 3 days.
Ninety-seven patients intermittently administered antibiotics and the remaining three
had continuous infusion pumps.

Cure was achieved in 94 treatment courses (88%) in 88 patients. One patient died
from a ruptured iliac aneurysm 2 days after finishing treatment for Staphylococcus
lugdunensis prosthetic valve endocarditis. Ten patients relapsed, and one patient with
Corynebacterium kroppenstedtii associated granulomatous mastitis did not respond to
the initial antibiotic (Table 3).

Six of the 10 patients required surgical intervention; removal of infected prosthetic
joints or metalware (3), further debridement of infected tissue (2), and amputation of
osteomyelitic toes (1).
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Table 3. Patients failing initial OPAT treatment

Gender Age Diagnosis Organism Past medical
history

Initial treatment Relapse Subsequent treatment Outcome

F 69 Bacteraemia,
source unknown

Staphylococcus aureus Osteoarthritis 28 days IV flucloxacillin Clinical & radiological relapse
with lumbar spine osteomyelitis

42 days IV flucloxacillin Cure

M 32 Brain abscess Streptococcus anginosus

Fusobacterium
necrophorum

Micromonas micros

Poor dentition 28 days IV penicillin Clinical & radiological relapse 42 days IV penicillin
(higher dose)

Cure

F 34 C.
kroppenstedtii
associated
granulomatis
mastitis

Corynebacterium
kroppenstedtii

Nil 26 days IV penicillin No improvement 8 months oral doxycycline Cure

M 69 Osteomyelitis
foot

Staphylococcus aureus Diabetes mellitus,
peripheral
vascular disease

70 days IV flucloxacillin Microbiological & clinical
relapse

Amputation, IV
flucloxacillin &
metronidazole as an
inpatient

Cure

F 60 Extensive leg
cellulitis

No organism isolated Nil 21 days IV flucloxacillin Microbiological (P. aeruginosa,
E. coli) & clinical relapse with
subcutaneous abscess

7 days IV ceftazidime
followed by oral
ciprofloxacin as inpatient

Cure

F 67 Infected total
knee joint
replacement

Staphylococcus aureus Gout, obesity,
heart failure

28 days IV flucloxacillin Microbiological & clinical
relapse

Removal of prosthesis & 60
days IV
flucloxacillin/cefazolin &
PO rifampicin

Cure

M 53 Septic arthritis
knee

Pantoea agglomerans Nil 26 days IV ceftriaxone Microbiological & clinical
relapse

Further surgery, 90 days IV
aztreonam & 2 weeks IV
amikacin

Cure
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Gender Age Diagnosis Organism Past medical
history

Initial treatment Relapse Subsequent treatment Outcome

M 33 Osteomyelitis Micromonas micros Nil 84 days IV cefazolin &
PO metronidazole

Microbiological
(Corynebacterium species) &
clinical relapse

Further surgery, 42 days IV
vancomycin, 11 months PO
rifampicin & doxycycline

Cure

M 66 Discitis/vertebra
l osteomyelitis

Pseudomonas aeruginosa Steroid-dependent
asthma,
osteoporosis

120 days IV ceftazidime Microbiological & clinical
relapse

178 days IV ceftazidime
continuous infusion

Cure

M 77 Infected total
knee joint
replacement

Staphylococcus aureus Constrictive
pericarditis, gout

150 days IV flucloxacillin Microbiological & clinical
relapse

Removal of prosthesis,
prolonged IV antibiotics

Cure

F 48 Infected metal
ware foot

Staphylococcus aureus Diabetes mellitus,

Charcot’s joint

18 days IV flucloxacillin Microbiological & clinical
relapse

Removal of all metal ware
& 42 days IV clindamycin

Cure
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Three patients (polymicrobial brain abscess treated for 28 days, S. aureus bacteraemia
of unknown source treated for 28 days, and Pseudomonas aeruginosa vertebral
osteomyelitis treated for 120 days) were subsequently cured with a longer course of
the original antibiotic (42, 42, and 178 days respectively).

Thirty-five patients experienced at least one complication during their course of
treatment (either before or after discharge). There were 22 central line complications
in 4130 central line days (5.3 per 1000 central line days) in 22 patients. Twenty-one
(95%) occurred in PICCs (5.9 per 1000 PICC line days) and one in a Groshong line
(1.7 per 1000 Groshong line days).

Ten of the 22 central line complications (45%) occurred while the patient was in
hospital and twelve (55%) occurred after discharge (Table 4). Five of these 12
complications resulted in hospital re-admission; three for additional parenteral
antibiotics to treat PICC line infection and two for PICC line re-insertion. PICC line-
associated deep vein thrombosis was confirmed by ultrasound scanning in four
patients, three of whom were inpatients at the time; all were anticoagulated and
recovered uneventfully.

Table 4. Complications of central lines

Complication Number
Blockage
Infection
Deep vein thrombosis
Phlebitis
Failed insertion
Intolerant of line

8
5
4
3
1
1

Total 22

Twenty-two patients (22%) had adverse effects of antibiotic therapy, before and after
discharge, and seven patients experienced more than one adverse event. The adverse
events seen were rash (8), gastrointestinal symptoms (7), chest discomfort (6),
abnormal liver function tests (5), leukopenia (4), and nephrotoxicity (3). These
resulted in 17 antibiotic changes, 3 antibiotic dose adjustments, and 3 hospital
readmissions. The re-admissions were for anxiety, injection related nausea and
penicillin allergy. All laboratory abnormalities returned to normal after stopping the
antibiotic.

Every patient or their family member learned how to administer antibiotics without
difficulty or later problems. One patient failed several clinic appointments, and
developed a PICC-associated infection and associated DVT—but was cured of his
septic arthritis.

Discussion

The benefits of OPAT in terms of healthcare savings and patient satisfaction are well
documented.1–4 While, in broad terms, our programme is not dissimilar to previously
published reports, there are some clear differences.
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The antibiotic prescribing policy of Auckland Public Hospital is adhered to in the
outpatient setting, and antibiotic choice is not made on the basis of dosing
convenience. Ceftriaxone was prescribed in only 6%, and vancomycin in only 2% of
antibiotic courses—and in over 75% of OPAT courses a narrow spectrum beta lactam
antibiotic was prescribed.

In contrast, vancomycin and ceftriaxone are frequently the most commonly prescribed
antibiotics in studies from other centres.1,2,8,9 Having a culture-proven microbiological
diagnosis (in 79% of treatment courses) allowed rationalisation of antibiotic therapy.
Only three of our OPAT courses were for cellulitis— a diagnosis that only
infrequently yields an organism.

The median length of stay (LOS) at Auckland Hospital for a principal diagnosis of
cellulitis is 3.0 days [range 0.0–31.0] (personal communication, Pat Smith, Casemix
Analyst, Auckland District Health Board, 2004). Given that most patients take
between 1 and 3 days to become proficient in self-administering parenteral therapy,
our OPAT programme is not likely to shorten LOS for most patients with cellulitis.
On the other hand, because our programme has been dominated by patients with
serious infections needing some days in hospital for the initial management of their
infections, time spent becoming proficient in self-administration is rarely a
contributor to overall hospital stay.

Ninety-seven percent of our patients administered their own antibiotics. With the
majority of patients self-administering, we were not limited to prescribing once daily
antibiotics. All our patients managed administering antibiotics up to four times a day,
and only one patient may have been non-compliant. Continuous infusion pumps are
another option for the prescription of antibiotics with shorter dosing intervals,
particularly in the uncommon patient unable or unwilling to self-administer several
times a day. Continuous infusion of beta lactam antibiotics has theoretical
pharmacodynamic advantages over intermittent bolus dosing 10,11.

Another possible advantage of infusion pumps is that a clinically stable patient (with a
relatively minor infection such as cellulitis) might be discharged from hospital earlier
than if they had to undertake training for self-administration of parenteral therapy.
Infusion pumps are, however, expensive, with a daily cost of between NZ$110.00 and
NZ$200.00 depending on the antibiotic and system used. We used continuous
infusion pumps for only three of the patients reported here.

In general, we use infusion pumps for administering antibiotic when patients are not
capable of self-administration or otherwise not suitable for OPAT. In a similar New
Zealand report by Chambers et al, infusion pumps were used in 121 of 153 (79%)
patients. In that report, while obviously fewer patients were taught to self-administer,
the use of infusion pumps changed once-daily by a visiting nurse also enabled the
prescription of narrow spectrum agents such as penicillin and flucloxacillin in a
similar proportion to our study 12.

Eighty-eight percent of the courses of OPAT resulted in cure. Others have reported
cure rates of over 90% 3,4,12. One patient died from a ruptured mycotic aneurysm from
infective endocarditis (after antibiotic therapy had finished), and would have already
been discharged even if he had received in-hospital antibiotic treatment—ie, the same
outcome.
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Of the twelve OPAT courses in 11 patients that did not result in cure, 1 was cured
after a change of antibiotic, 3 were cured after a more prolonged course of antibiotics,
and the remainder (7) were cured after more extensive surgical management. We
found no evidence that treatment in the outpatient setting contributed to failure. Most
treatment failures were seen in complex surgical patients where conservative non-
surgical therapy was attempted.

Thirty-five percent of patients developed at least one complication of either antibiotic
therapy or intravenous access. Although the complications experienced before
discharge are not complications of ‘OPAT’ per se, we have included them in our
analysis. Our central line complication rate and the complications seen were similar to
those reported elsewhere 13–15.

Twenty-two percent of our patients experienced at least one adverse event thought to
be due to the antibiotic. The majority of these were mild, and either did not require a
change in therapy or settled promptly with a change of antibiotic. Only three patients
required hospital readmission. Our rates of antibiotic-related complications are
comparable to those reported elsewhere 16.

In summary, our data demonstrate that OPAT can be employed for a wide range of
infections, patients self-administer very effectively, and the outpatient administration
of antibiotics does not necessitate the use of newer, broad-spectrum antibiotics with
once-daily dosing schedules.
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Review of 65 cases of infective endocarditis in Dunedin
Public Hospital
John Chu, Gerard Wilkins, Michael Williams

Abstract

Background and Aim Infective endocarditis remains a challenging disease to
manage. The objective of this study was to evaluate the management of patients
diagnosed with infective endocarditis presenting to a regional hospital.

Methods  During the years 1997 to 2002, 65 episodes of bacterial endocarditis in 62
patients (20 female, 42 male; age range from 7–89 yrs, median 68 yrs) classified as
definite or possible according to the Duke criteria were reviewed retrospectively. The
demographic data, predisposing factors, echocardiographic findings, culture results,
complications and mortality were recorded and analysed.

Results Forty-five episodes (69%) were definite endocarditis and 20 episodes (31%)
were possible endocarditis. All cases had undergone transthoracic or transoesophageal
echocardiograms with vegetations found in 59 (91%) episodes. There were 49 cases
of native valve endocarditis, 21 (34%) of whom had either congenital or acquired
valvular disease. Fifteen cases (23%) were prosthetic valve endocarditis. One case
was automated implantable cardioverter defibrillator leads endocarditis.

Preceding dental or surgical manipulation was observed in 7 cases (11%). Aortic
valve (38/59, 64%) was the most common valve involved followed by mitral valve
(21/59, 36%). Staphylococcus aureus accounted for 20 episodes (31%), Streptococcus
viridans for 16 episodes (25%), Enterococcus faecalis for 5 episodes (8%), other
organisms for 9 episodes (14%), and culture negative endocarditis (CNE) for 15
episodes (23%).

The majority of the cases had single valve involvement (50/59, 85%); only 9 cases
(15%) were double valve endocarditis. Ten cases (15%) needed urgent valve
replacement. The overall in-hospital mortality rate was 20% (13/65), and at 6 months
was 31% (20/65). Higher 6-month mortality was seen in patients with Staphylococcus
aureus endocarditis or CNE.

Conclusions  Despite major advances in diagnostic technology, improvement in
antimicrobial selection and monitoring, and progress in surgical techniques, the
morbidity and mortality of bacterial endocarditis remain high.

Since the introduction of the Duke criteria by Durack in19941, using clinical,
echocardiographic and microbiological parameters, the sensitivity of diagnosing
infective endocarditis (IE) has been much enhanced.2–4 The more frequent use of
transoesophageal echocardiography (TOE) has also significantly enhanced the
capacity to diagnose culture negative endocarditis (CNE).5 In addition, improvement
in microbial diagnosis and antimicrobial selection, paralleled with advances in
surgical technique, has lead to substantial improvements in the outcome of this serious
disease.

Nevertheless, recent studies reveal that the short- and long-term morbidity and
mortality is still high.6,7 Therefore, IE remains a great challenge to manage. The aim
of this study was to evaluate management of patients diagnosed with IE in Dunedin
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Public Hospital (during the last 5 years), with the intention of identifying high-risk
subgroups and determining an approach to improve management.

Methods
Data were collected in a retrospective manner from the clinical records of all patients who were
admitted to the Dunedin Public Hospital with the diagnosis of IE from 11/1997 to 10/2002 (5 years).
Only patients who met the Duke criteria1 of either definite or possible IE were included in the study.
The demographic data, predisposing factors, culture results, echocardiographic findings, complications,
and outcome were recorded and analysed.

CNE was defined as presence of vegetations diagnosed by echocardiography but with persistent
negative blood cultures (at least four different cultures had been obtained and all were negative by the
time of hospital discharge). Renal failure was defined as acute deterioration of renal function with rapid
decline in glomerular filtration rate, retention of nitrogenous waste products indicated by elevated
serum urea level and electrolytes, and acid-base haemostasis disturbance with or without oliguria (urine
output <400 mL/d). Impaired renal function was defined as elevated serum creatinine level
>110µmol/L and/or plasma urea level >6.8 mmol/L.
To examine the effects of concurrent usage of gentamicin and diuretic therapy on renal function, we
further examined 13 patients (who were not previously on diuretic therapy, without prior renal function
impairment, and who had diuretics introduced during treatment for IE). We also evaluated 20 patients
without prior renal function impairment and without diuretic therapy during the treatment for IE. The
trough serum levels of gentamicin, which were taken immediately before the next intravenous bolus,
were recorded and allocated to the closest treatment day interval to evaluate the association with serum
creatinine level changes in both these groups.
Statistical analysis was performed using the Chi-squared test for comparing discrete variables, which
were expressed as counts or percentages. Student’s t test was used to compare continuous variables
which were expressed as mean ±1 SD. P values ‹ 0.05 were considered significant.

Results

There were a total of 62 patients in whom 65 episodes of IE were identified. 49 cases
were native valve endocarditis, 15 cases were prosthetic valve endocarditis, and 1
case was automated implantable cardioverter defibrillator (AICD) leads endocarditis.

Clinical features (Table 1)—There were 42 male and 20 female patients. The mean
age was 65.0±18.1 years (range 7 to 89 years). The mean duration of fever was
25.7±23.0 days (range 2 to 90 days). The most common symptom reported was
malaise and feeling unwell. Fever was noted in 53/65 cases (81.5%). An audible heart
murmur was the most frequent sign found in all but two cases (96.8%). Embolism and
vascular phenomena were seen less often.

Congestive heart failure was the most frequent complication, occurring in 14 patients
(22.6%) and was associated with fatal outcome in 12 patients (19.4%). Renal function
impairment was also common, especially in those patients concurrently on
aminoglycoside antibiotics and diuretics. Renal failure was present in 8 patients
(12.9%). Septic embolism occurred in 8 patients and there were 5 cases of stroke.
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Table 1. Clinical and laboratory characteristics of 62 patients with 65 episodes of
infective endocarditis

Characteristic
Age (years)*
Male/Female
Duration of fever (days)*

n (%)
65.5±17.7

42/20
25.7±23.0

(7–89)

(2–90)
Peripheral signs
-Fever
-Audible heart murmur
-Splinter haemorrhage
-Clubbing
-Janeway’s lesion

53 (81.5%)
60 (96.8%)
24 (38.7%)
3 (4.8%)
1 (1.6%)

Complications
Cardiovascular
-Congestive heart failure
-Myocardial infarction
Neurological
-Stroke
-Cerebral abscess
Peripheral embolisation
-Splenic artery
-Mesenteric artery
-Renal failure
-Mycotic aneurysm

14 (22.6%)
1 (1.6%)

5 (7.7%)
5 (7.7%)

5 (7.7%)
1 (1.6%)
8 (12.9%)
2 (3.2%)

Laboratory parameters
-Haemoglobin (g/L)*
-White cells count (10*9/L)*
-Serum creatinine (µmol/L)*
-Serum albumin (g/L)*
-CRP (mg/L)*
-ESR (mm/h)*

110.3±21.3
12.7±7.2

129.4±73.0
31.7±5.8

171.2±113.2
86.6±39.8

(70–157)
(0.8–32.9)
(50–455)
(19–44)
(17–410)
(9–153)

Mortality
-In hospital
-6 months

13 (20.0%)
20 (30.8%)

*Mean±SD

Underlying heart disease (Table 2)—Congenital heart disease was present in 8 cases
(12.9%) of which bicuspid aortic valve constituted 5 cases. There were 15 patients
(24.2%) with prosthetic valve IE and one patient had an AICD. For those patients
with acquired heart diseases (13 cases, 21.0%), 8 patients had aortic stenosis, and 4
patients had mitral valve prolapse. Rheumatic heart disease was present in only 1
patient who had mitral stenosis and who had undergone mitral valvuloplasty
previously. Previous IE had occurred in 5 patients.

Predisposing factors—A definite predisposing cause of the bacteraemia could be
identified in only 10 patients (16.1%). Two patients had recent dental surgery, 7
patients had recent surgical manipulation, and 1 patient with undiagnosed calcific
aortic stenosis had undergone colonoscopy without antibiotic prophylaxis.

Distribution of vegetations (Table 3)—All patients had two-dimensional
echocardiographic examination. Fifty-three episodes had transthoracic
echocardiography (TTE), 53 episodes had transoesophageal echocardiography (TOE),
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and 41 episodes had both. Vegetations were visualised in 59/65 episodes (90.8%);
24/53 (45.3%) episodes (who had TTE) had vegetations identified, and 47/53 (88.7%)
episodes had vegetations identified with TOE. TOE failed to diagnose vegetations in 6
episodes. Aortic, mitral, tricuspid and pulmonary valve were involved in 40, 22, 4,
and 2 cases respectively. Nine episodes (13.8%) were double valve endocarditis.

Table 2. Predisposing heart conditions in 62 patients with infective endocarditis

Predisposing lesion n (%)
Congenital heart disease
-Bicuspid aortic valve 5 (8.1%)
-Tetralogy of Fallot (post repair) 1 (1.6%)
-Transposition of Great Arteries (post repair) 1 (1.6%)
-Abnormal pulmonary valve 1 (1.6%)
Acquired heart disease
-Rheumatic heart disease with mitral stenosis 1 (1.6%)
-Aortic stenosis 8 (12.9%)
-Mitral valve prolapse 4 (6.5%)
-Prosthetic valves 15 (24.2%)
-Automated implantable cardioverter defibrillator 1 (1.6%)
-Normal valves 25 (40.3%)

Table 3. Sites of vegetation in 59 episodes* of infective endocarditis

Valve n (%)
Aortic valve 40 (58.0%)
Mitral valve 22 (31.9%)
Tricuspid valve 4 (5.8%)
Pulmonary valve 2 (2.9%)
AICD leads 1 (1.4%)

Double valve endocarditis 9
Single valve endocarditis 50

*6 episodes had no vegetation demonstrated by 2-dimensional echocardiography; AICD=automated
implantable cardioverter defibrillator

Infecting organisms (Table 4)—Blood cultures were positive in 50 episodes
(76.9%). Staphylococcus aureus constituted the largest number of isolates (20 cases)
followed by Streptococcus viridans (16 cases). Fifteen episodes were culture negative,
of whom 7 had antibiotics prior to blood cultures being taken.

Clinical course—All patients were treated with at least two intravenous antibiotics
except one elderly woman who declined treatment and finally succumbed. The choice
of antimicrobial agents was dictated by the culture results or in the case of culture
negative endocarditis, empirical treatment was prescribed after close collaboration
with the medical microbiologist with the most common regime used including a
combination of ceftriaxone, gentamicin, and flucloxacillin. Gentamicin (n=58; 90%),
penicillin G (n=28; 43%) and flucloxacillin (n=27; 42%) were the antibiotics most
frequently used. Rifampicin was given to 6 patients with prosthetic valve endocarditis
due to Staphylococcus.
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Other antibiotics used were ceftriaxone (n=10), amoxicillin (n=4), vancomycin (n=5),
ciprofloxacin (n=5), and meropenem (n=3). The mean duration of antibiotics
treatment was 36.4±11.2 days. Two patients with streptococcal infection had out-
patient antibiotics treatment after initial in-hospital treatment and both of them
recovered uneventfully.

Table 4. Infecting micro-organisms isolated in 50 episodes of culture-positive
infective endocarditis

Organism n (%)
Staphylococcus
-Staphylococcus aureus 20
-Staphylococcus epidermidis 1
Streptococcus
-Streptococcus viridans 16
-Streptococcus bovis 2
-Group G Streptococcus 3
-Group B Streptococcus 1
-Streptococcal pneumoniae 1
Gram negative
-Enterococcus faecalis 4
-Pseudomonas aeruginosa 1
-Neisseria meningitides 1

Table 5. Comparison of patients with infective endocarditis who died with those
who recovered

Characteristic Died (n=20) Recovered (n=42) P value
70.1±13.4 61.7±19.8 0.054∗
12(60.0%) 30 (71.4%) NS
8(40.0%) 13 (30.9%) NS

174.9±85.5 169.6±127.4 NS
83.7±40.1 88.2±40.7 NS
30.8±5.3 32.2±6.1 NS

106.5±20.1 112.3±22.2 NS
138.9±57.9 25.0±80.0 NS
11(55.0%) 33 (78.5%) NS
6(30.0%) 6 (14.3%) NS
6(80.0%) 36 (86%) NS

5(25.0%) 14 (33.3%) NS
3(15.0%) 0 (0.0%) =0.025†
4(20.0%) 13 (30.9%) NS
2(10.0%) 2 (4.8%) NS
6(30.0%) 8 (19.0%) NS

9(45.0%) 6 (14.3) =0.01†
7(35.0%) 2 (4.7%) =0.01†
4(20.0%) 5 (11.9%) NS

Age (yrs)
Male
Underlying heart disease
Serum level
-CRP
-ESR
-Albumin
-Haemoglobin
-Creatinine
Native valve
Prosthetic valve
Echocardiography positive
Organisms
-Staphylococcuss aureus
-Group G Streptococcus
-Streptococcus viridans
-Enterococcus faecalis
-Culture negative
Complications
-Heart failure
-Renal failure
-Septic emboli
-Urgent surgery 3(15.0%) 8 (19.0%) NS
∗Student’s t test; †Chi-square test; NS=not significant.
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We observed that concurrent use of gentamicin, with appropriate therapeutic levels,
and newly introduced diuretic therapy in patients without preceding renal function
impairment resulted in a gradual decrease in renal function after the first week of
therapy (Figure 1, P<0.05). This trend was maintained as long as gentamicin therapy
was continued. However, this was not demonstrated in a group of patients with
normal renal function who did not have introduction of diuretic therapy (Figure 2,
P=NS).

Ten patients failed medical therapy and required urgent valvular surgery. The most
common indication was severe valvular regurgitation followed by congestive heart
failure and abscess formation. Half of these patients were infected with
Staphylococcus aureus. The operative mortality was 30%. In addition, 2 patients
underwent elective valve surgery after completion of medical therapy and recovery
from the acute infection; both of whom had severe regurgitation.

For the whole group, the overall mortality was 20% (13/65) in hospital, and 30%
(20/65) at 6 months. Congestive heart failure (n=12) was the major cause of mortality
followed by persistent sepsis (n=8), renal failure (n=4), stroke (n=3), and myocardial
infarction (n=1).

Compared with those who recovered, those patients who died were older (70.1±13.4,
p=0.054), more commonly infected with Group G Streptococcus (p=0.025), and had
heart or renal failure (p=0.01) (Table 5). Of those who died in hospital, 30.8% had
Staphylococcus aureus. Staphylococcus aureus and CNE-related deaths were similar
in prevalence at 6 months (Table 6).

Table 6. Infecting micro-organism isolated in 20 patients who died

In hospital death
Group G Streptococcus
Streptococcus viridans
Enterococcus faecalis
Staphylococcus aureus
Culture negative

n
3
2
2
4
2

6 months death (cumulative)
Group G Streptococcus
Streptococcus viridans
Enterococcus faecalis
Staphylococcus aureus
Culture negative

3
4
2
5
6
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Figure 1. Average trough serum gentamicin (Gent) level (mg/L) and serum creatinine (Creat) level (µmol/L) of 13 patients with no renal
impairment who had diuretic therapy commenced during treatment for IE. (mean±SE) (P<0.05)
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Figure 2. Average trough serum gentamicin (Gent) level (mg/L) and serum creatinine (Creat) level (µmol/L) of 20 patients with no renal
impairment without diuretic therapy during treatment for IE. (mean±SE) (P=NS)
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Discussion

The results of this study confirm that, despite substantial recent improvements in
management, IE remains a serious disease with high morbidity and mortality. The
demonstrated high mortality rate was in keeping with findings in other tertiary centres
around the world and apparently has not improved over the past two decades.8–10

In our study, we observed that patients with older age and complications of congestive
heart failure or renal failure were significantly more likely to have a fatal outcome.
These high risk subgroups have also been identified by other investigators.11,12

Staphylococcus aureus was the most common organism isolated and this infection
accounted for 50% of patients who required urgent valve surgery and 30.7% (4/13) of
patients who succumbed in hospital.

During the study period, the empirical antibiotic treatment protocol for IE while
awaiting definite culture results in the hospital did not necessarily cover
staphylococcal infection unless the attending physician considered the patient at risk
for this infection.13

The findings of the present study indicate the requirement to prescribe an appropriate
empiric antibiotic regime to provide adequate cover for staphylococcal infection given
its frequent occurrence in our locality and the severity of associated complications.

In contrast to other studies, in our cohort, patients infected with group G
Streptococcus had the highest case-fatality rate. However, on further review of these
three cases, we found that two were frail elderly patients with multiple comorbidities
which precluded them from aggressive surgical intervention despite complications of
heart failure and persistent sepsis. The other patient was in a critical state with septic
shock syndrome and multiple organ failure secondary to osteomyelitis of the
vertebrae when the diagnosis of endocarditis was made.

We found that, at 6 months, patients with culture-negative endocarditis had a similar
cumulative mortality (6/20, 30.0%) compared to those infected by Staphylococcus
aureus (5/20, 25.0%). It appeared that there was no undue delay in the antimicrobial
treatment of these patients, and upon discharge from hospital they were both clinically
and microbiologically clear of infection. Moreover, there were no significant
differences between this subgroup of patients and those who were culture-positive
regarding age, gender, and clinical parameters. The reason for this observation is
unclear but it may be related to a worse natural history and a tendency to a higher
frequency of complications as reported by Zamorano et al14 in CNE.

In the present study, we demonstrated that TOE was substantially more sensitive in
diagnosing vegetations than its transthoracic counterpart. This is similar to the
findings of previous studies. A prospective study of 96 patients with suspected
endocarditis revealed a sensitivity for detection of vegetations of 100% with
transoesophageal echocardiography compared to 63 % with TTE.15 In a second report,
these two types of echocardiography were compared in 66 episodes of suspected
endocarditis, TOE had a sensitivity of 94% versus 44% with TTE.16

Therefore, TTE should be followed by TOE when there is an intermediate or high
suspicion of IE and valvular abnormalities were found on TTE.17 Moreover, TOE
appears to be crucial for the diagnosis of CNE when the Duke criteria are applied.5
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However, the diagnostic differentiation between vegetations, sclerotic valve
degeneration, and uninfected thrombi remains a challenge even for experienced
cardiologists.

In examining the fall in renal function in 13 patients concurrently on diuretics and
gentamicin, we found that the main indication for diuretics in these patients was acute
heart failure secondary to active endocarditis.

Two factors probably contribute to this finding:

1) Decreased renal perfusion in the heart failure state aggravated by the diuretic
induced intravascular volume contraction increasing the susceptibility of the
kidneys to the potential nephrotoxic effect of gentamicin.

2) The acute complication of heart failure signified these patients were sicker and
likely had a more severe underlying acute infection and inflammation state in
which acute renal function impairment was the consequence of the systemic sepsis
syndrome per se via immune complex glomerulonephritis, septic embolism or
acute tubular necrosis that might be unrelated to the use of diuretics.

(This observation emphasises the utmost caution required in using any potentially
nephrotoxic medicines concurrently in patients with endocarditis. Moreover,
maintaining adequate hydration and fluid balance, and close monitoring of
patient’s renal function are vital in minimising adverse effects on the kidneys.)

Evidence is emerging that a combined medical-surgical treatment leads to reduced
short-term mortality in both native and prosthetic valve IE.18–20 Netzer et al7 reported
that long-term mortality was significantly lower in patients undergoing surgery during
the active phase of the disease, and this was also true for patients with native valve
infection, a condition previously judged to be a lesser indication for early surgery.

Nonetheless, it is unknown whether all patients with IE benefit from early surgery,
and opinions are divided. It appears that potential early risks of surgery in the active
phase of the infection have to be weighed against a potentially unfavourable course
with medical treatment only—ie, early mortality caused by uncontrolled infection.

In our cohort, 10 patients (15.4%) were referred for urgent valve surgery and the
operative mortality rate was relatively high at 30% (3 patients). These 3 patients were
actually referred for surgery early in the course of their disease. It is therefore
uncertain whether a combined medical-surgical approach with early referral for valve
surgery consistently improves the overall outcome of all patients.

Last, but not least, the importance of appropriate prophylactic antibiotic cover for any
patients who has underlying congenital or acquired heart disease at the time of any
procedures potentially causing bacteraemia should be reinforced.21,22 However, an
even more difficult scenario is when patients with undiagnosed predisposing heart
conditions present for potentially bacteraemic surgical or diagnostic procedures. This
is exemplified by one unfortunate patient with undiagnosed aortic stenosis, who
underwent a surveillance colonoscopy culminating in severe aortic valve endocarditis,
aortic root abscess, severe heart failure, and death shortly after admission.

To avoid this consequence, clinicians should be vigilant when evaluating patients for
such procedures. Detailed history taking and thorough physical examination with
echocardiography where appropriate may reduce the risk of this complication.
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Conclusion

IE is a serious disease, and the morbidity and mortality remain high. The highly
variable clinical symptoms and cardiac manifestations pose a diagnostic challenge to
clinicians. Early diagnosis, effective treatment, and prompt recognition of
complications are important to improve the prognosis of this disorder.
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Antibiotic resistance in Helicobacter pylori: is it a problem in
New Zealand?
Dilruba Ahmed, Heather Brooks, Michelle McConnell, Gil Barbezat

Abstract

Aims  Infection with Helicobacter pylori requires antibiotic treatment when associated
with upper gastrointestinal symptoms. Antibiotic susceptibility tests on this pathogen
are rarely carried out and there is little information available on the incidence of
antibiotic resistant strains in New Zealand. The aim of this study was to assess the
susceptibility of H. pylori (cultured from gastric biopsies in Dunedin) to antibiotics
that are commonly used in treatment.

Methods  Over a 13-month period, gastric biopsies were obtained from selected
patients undergoing endoscopy at Dunedin Public Hospital because of upper
gastrointestinal symptoms. Biopsies were cultured for H. pylori and examined
histologically. Fifty isolates from 50 patients with histological findings compatible
with H. pylori infection were tested for sensitivity to metronidazole, clarithromycin,
amoxycillin, and tetracycline using the epsilometer (E-) test.

Results Metronidazole resistance was detected in 10 (20%) isolates. These isolates
were highly resistant to metronidazole and were not inhibited by 250mg/L. Resistance
to clarithromycin, amoxycillin, and doxycycline was not detected.

Conclusions  Clinicians should be aware that resistance to metronidazole appears to
be common in H. pylori in New Zealand and that treatment regimens including this
antibiotic may be less effective as a result. Although clarithromycin resistance was
not detected, it is becoming increasingly problematical overseas and has been
recorded in Auckland.

The association of the Gram negative, spiral bacterium Helicobacter pylori with
gastritis, gastric and duodenal ulcers, gastric adenocarcinoma, and mucosa-associated
lymphoid tissue lymphoma is now well established.1

Helicobacter pylori has a worldwide distribution, and serological studies in Auckland,
New Zealand indicate infection is particularly common among Maori and Pacific
Island communities.2 Prevalence is much lower amongst the European population,
particularly in the South Island.3,4 Successful eradication of H. pylori infection
depends on a number factors, one of the most important being the use of an antibiotic
regimen to which the infecting strain is susceptible.5 Triple therapy combining an acid
inhibiting agent (proton pump inhibitor) with clarithromycin and either amoxycillin or
metronidazole is recommended as a first-line treatment in the Maastricht Consensus
Report .

Second-line therapy should include a combination of an acid inhibitor with bismuth
salt, metronidazole, and tetracycline or quadruple therapy (standard triple therapy as
above plus bismuth).6,7 In recent years, the emergence of antibiotic-resistant strains
has been widely reported, and these pose a significant threat to the successful
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treatment of H. pylori infection.5,6,8–10 For most bacterial infections, antibiotic
susceptibility testing is routinely carried out but the specialised growth requirements
of H. pylori preclude such tests in most diagnostic medical laboratories. There is a
dearth of published New Zealand studies which include data on the antibiotic
susceptibility of this pathogen.11,12 In practice, H. pylori infections are currently being
treated in most centres without any up-to-date knowledge concerning the incidence of
resistant strains.

The aim of the present study was to determine the antibiotic susceptibility of H. pylori
isolated from gastric biopsies of patients referred to Dunedin Public Hospital because
of upper gastrointestinal symptoms.

Materials and methods
Patients—Over a 13-month period, patients presenting for routine gastroscopy in the Endoscopy Unit
of Dunedin Public Hospital were invited to participate in the study. The patient inclusion criteria
comprised a history of upper gastrointestinal tract complaints requiring histological definition,
symptoms suggestive of peptic ulcer, and where gastric biopsies were indicated from the physical
findings at endoscopy.

Patients who did not give consent, or who had medical contraindications for taking biopsies, were
excluded from the study. Ethical approval for the collection of extra biopsies was granted by the Otago
Ethics Committee, Health Funding Authority, Dunedin.

Gastric biopsy samples—Upper endoscopy was performed and duplicate gastric biopsy samples from
both the antrum and the corpus of each patient were obtained. One pair of samples (antrum and corpus)
was subjected to histopathological examination in the Histopathology Department of Dunedin Public
Hospital, and Giemsa-stained H. pylori identified by light microscopy. The other pair of samples was
cultured for H. pylori as described below.
Samples for bacteriological examination were placed in Stuart’s Transport medium (Oxoid, Hampshire,
England), transported to the laboratory on ice and processed within 2 hours. Cleaning and sterilisation
of endoscopes and biopsy equipment were maintained according to nationally agreed criteria and a
monthly sterility check performed on the endoscopic flush fluid.13

Culture and identification of H. pylori—Biopsy samples were cultured on Columbia agar with Dent
H. pylori antibiotic supplement (Oxoid, Hampshire, England), containing 7% laked horse blood
(Invitrogen, Auckland, New Zealand) and incubated in a microaerophilic atmosphere for up to 10 days
as described by Goodwin.14 Colonies were identified as H. pylori as previously described.14 H. pylori
NCTC 11637 (type strain) was used as a positive control for the culture conditions and identification
tests.

Antibiotic susceptibility tests—Antibiotic susceptibility was determined on Mueller Hinton agar
(Difco, Becton Dickinson & Co., Sparks, Maryland, USA ) containing 5% sheep blood (Invitrogen,
Auckland, New Zealand) by the epsilometer test using metronidazole, clarithromycin, amoxycillin, and
doxycycline E-test strips (AB Biodisk, Solna, Sweden). The tests were carried out according to the
manufacturer’s instructions. Strains were considered resistant when the MIC for metronidazole was >8
mg/L; clarithromycin >1 mg/L; amoxycillin >1mg/L; and doxycycline >1 mg/L.15

H. pylori NCTC 11637 was used as a sensitive control.

Results

H. pylori was cultured from the biopsies of 58 of the 134 patients recruited for the
study. Histopathological examination revealed H. pylori along the mucosal surface in
57 of these patients and sections of the gastric mucosa showed typical infiltration of
mixed inflammatory cells composed of lymphocytes, plasma cells, and occasional
polymorphs and eosinophils. A single patient was culture positive, but histology
negative and endoscopic examination in this patient indicated the presence of gastritis,
duodenitis and duodenal ulcer consistent with H. pylori infection.
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In the 58 H. pylori culture positive patients, the clinical findings at endoscopy were:
22 patients had duodenal ulcers; 10 had gastric ulcers; 4 had duodenitis; and 12 had
gastritis. In the remaining 10 patients, findings were inconclusive. There was no
evidence of malignancy in any of the patients.

Fifty H. pylori isolates from 50 patients were available for E-tests (the remaining 8
isolates could not be satisfactorily subcultured) and the results are shown in Table 1.
Resistance to clarithromycin, amoxycillin, and doxycycline was not detected—but
isolates from 10 (20%) of the patients were resistant to metronidazole (95%
confidence interval: 8.9–31.1%).

Table 1. Susceptibility to antibiotics of H. pylori cultured from gastric biopsy
samples of patients attending the Endoscopy Unit of Dunedin Public Hospital

Range of MICs values in mg/LAntibiotic Resistant isolates
No. (%) Resistant isolates Sensitive isolates

Metronidazole
Clarithromycin
Amoxycillin
Doxycycline

10 (20)
0
0
0

>256
ND
ND
ND

<0.016
<0.016
<0.016
0.19–1

ND=not detected

For the sensitive isolates, the minimum inhibitory concentrations (MICs) of
clarithromycin, amoxycillin, and metronidazole were well below the break points for
resistance. However, the metronidazole resistant strains were extremely resistant
having MICs of >256mg/L.

Discussion

The most significant finding of this study was the detection of H. pylori that were
highly resistant to metronidazole in 20% of the patients. A standardised method for
assessing the susceptibility of H. pylori to metronidazole has not been established
because this antibiotic is a pro-drug and reduction to the active form by the bacteria is
influenced by the conditions of the test.9 Nevertheless, the high degree of resistance
suggests that the efficacy of a regimen in which metronidazole featured would be
compromised.

Using triple therapy including metronidazole, Megraud et al found the eradication rate
of H. pylori infection was 96% when the bacteria were sensitive to the antibiotic but
only 45% when they were resistant.16 Fraser et al found a similar decrease in the
eradication rate when the infecting strain was metronidazole-resistant but noted that
when clarithromycin was included in the therapeutic regimen, metronidazole
resistance had a much smaller impact.12

The proportion of isolates resistant to metronidazole (20%) was somewhat lower in
the present study compared to other parts of the world. Metronidazole resistance rates
have been found to vary geographically with very high rates (80-90%) being recorded
in China, Zaire, and Bangladesh.5

In a study carried out in Auckland, Fraser et al noted that 32% of H. pylori isolates
were resistant to metronidazole, and Mollison suggests the incidence is similar in
Australia.11,17 However, a multi-centre study, carried out by Katelaris et al, on H.
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pylori from Australia and New Zealand recorded a much higher incidence of primary
metronidazole resistance (56%,) but failed to distinguish between isolates from each
country.18

Factors contributing to the prevalence of metronidazole-resistance probably include
the widespread use of nitro-imidazoles to treat gynaecological and Giardia infections
or previous treatment of H. pylori infection with this drug, especially if the patient
failed to take the whole course.19 Antibiotic exposure exerts a selective pressure on
resistant mutants within the sensitive H. pylori population colonising the stomach;20

these become predominant as the sensitive bacteria are eradicated. Giardiasis is
prevalent in many parts of New Zealand21 and, as long as metronidazole remains the
treatment of choice, it appears unlikely that resistance in H. pylori to this drug will
decrease over time. However, this statement must be qualified in view of the recent
downward trend in metronidazole MICs in Australian isolates despite the overall
consumption of this antibiotic remaining the same.15

In the present study, all isolates were sensitive to amoxycillin and tetracycline and, on
a worldwide basis, H. pylori resistance to these antibiotics seem to be infrequent.8,17

Clarithromycin resistance was also not detected in our study but the sample size was
insufficiently large to exclude it altogether. Clarithromycin is particularly efficient in
eradicating H. pylori from the stomach as it achieves high concentration in the gastric
mucosa and becomes highly concentrated intracellularly.19 It is of some concern that
clarithromycin resistance is being increasingly reported with rates in other countries
ranging from 10-40% and, in an Auckland based study, Fraser et al recorded a
resistance rate of 6.8%.12,17

There is no doubt that primary and acquired resistance to clarithromycin jeopardises
the success of the first-line recommended treatment regimen. Alarcon et al noted the
cure rate varied from 20–50% when laboratory tests indicated the H. pylori were
clarithromycin resistant but 64–98% when they were susceptible.5 Grove and
Koutsouridis detected a step-wise annual increase in the percentage of isolates
resistant to clarithromycin over a 5-year period in Australia, and attributed this to a
change in prescribing habits, notably the switch from erythromycin usage to
roxithromycin and clarithromycin.15 Cross-resistance has been demonstrated with
macrolide antibiotics and some H. pylori resistance may reflect the use of this class of
antibiotics in the community.22

Conclusion

If non-compliance can be ruled out as a reason for the failure of treatment regimens
(including metronidazole) to effect a cure for H. pylori infection, then antibiotic
resistance must be considered.23 For first-line treatments (including clarithromycin
and amoxycillin), treatment failure is less likely to be due to antibiotic resistance.
Metronidazole resistance in H. pylori is a problem in New Zealand, and is likely to
continue to be so in the foreseeable future. The possibility of there being regional
variations in the antibiotic susceptibility of H. pylori cannot be ruled out, and any
future studies should take this into account. Further advances in molecular techniques
may enable antibiotic resistance to be detected without the need to culture the
bacteria, thus facilitating more successful treatment of infection caused by this very
common pathogen.



NZMJ 20 August 2004, Vol 117 No 1200 Page 5
URL: http://www.nzma.org.nz/journal/117-1200/1022/ © NZMA

Author information: Dilruba Ahmed, Postgraduate Student, Department of
Microbiology, Dunedin School of Medicine, University of Otago, Dunedin; Heather
Brooks, Visiting Scientist, Department of Microbiology, Dunedin School of
Medicine, University of Otago, Dunedin; Michelle McConnell, Lecturer, Department
of Microbiology, Otago School of Medical Sciences, University of Otago, Dunedin;
Gil Barbezat, ‘Mary Glendining Professor of Medicine’, Department of Medicine,
Dunedin School of Medicine; University of Otago, Dunedin

Acknowledgements: This study was supported by a University of Otago Bequest
Fund grant. The assistance of the nursing staff of the Gastroenterology Endoscopy
Unit, Dunedin Public Hospital is also gratefully acknowledged.

Correspondence: Dr Michelle McConnell, Department of Microbiology, Otago
School of Medical Sciences, University of Otago, PO Box 56, Dunedin. Fax: (03) 479
8540; email: michelle.mcconnell@stonebow.otago.ac.nz

References:
1. Ernst PB, Gold BD. The disease spectrum of Helicobacter pylori: the immunopathogenesis of

gastroduodenal ulcer and gastric cancer. Annu Rev Microbiol. 2000;54:615–40.

2. Fraser AG, Scragg R, Metcalf P, et al. Prevalence of Helicobacter pylori infection in different
ethnic groups in New Zealand children and adults. Aust NZ J Med. 1996;26:646–51.

3. Fawcett JP, Shaw JP, Brooke M, et al. Seroprevalence of Helicobacter pylori in a longitudinal
study of New Zealanders ages 11-21. Aust N Z J Med. 1998;28:585–9.

4. Collett JA, Burt MJ, Frampton CM, et al. Seroprevalence of Helicobacter pylori in the adult
population of Christchurch: risk factors and relationship to dyspeptic symptoms and iron
studies. N Z Med J. 1999;112:292–5.

5. Alarcon T, Domingo D, Lopez-Brea M. Antibiotic resistance problems with Helicobacter
pylori. Int J Antimicrob Ag 1999;12:19–26.

6. Qasim A, Morain CA. Review article: treatment of Helicobacter pylori infection and factors
influencing eradication. Aliment Pharmacol Ther. 2002;16 Suppl 1:24–30.

7. Kearney DJ. Retreatment of Helicobacter pylori infection after initial treatment failure. Am J
Gastroenterol. 2001;96:1335–9.

8. Glupczynski Y, Megraud F, Lopez-Brea M, Andersen LP. European multicentre survey of in
vitro antimicrobial resistance in Helicobacter pylori . Eur J Clin Microbiol Infect Dis.
2001;20:820–5.

9. Van der Wouden E. J. Review article: nitroimidazole resistance in Helicobacter pylori.
Aliment Pharmacol Ther. 2000;14:7–14.

10. Miki I, Aoyama N, Sakai T, et al. Impact of clarithromycin resistance and CYP2CI9 genetic
polymorphism on treatment efficacy of Helicobacter pylori infection with lansoprazole- or
rabeprazole-based triple therapy in Japan. Eur Gastroenterol Hepatol. 2003;15:27–33.

11. Fraser AG, Moore L, Ali MR, et al. An audit of low dose triple therapy for eradication of
Helicobacter pylori. N Z Med J 1996;109:290–2.

12. Fraser AG, Hackett M, Moore L, Hollis B. Helicobacter treatment and antibiotic
susceptibility: results of a five year audit. Aust N Z J . 1999;29:512–6.

13. New Zealand Handbook. Microbiological surveillance of flexible hollow endoscopes. SNZ
HB 8149. Wellington: Ministry of Health; 2001

14. Goodwin S. Detection of Helicobacter pylori infection by biopsy urease, histology, and
culture. In Clayton CL, Mobley HLT, editor. Methods in Molecular Medicine. Totowa, New
Jersey: Humana Press; 1997. p7–18.



NZMJ 20 August 2004, Vol 117 No 1200 Page 6
URL: http://www.nzma.org.nz/journal/117-1200/1022/ © NZMA

15. Grove DI, Koutsouridis G. Increasing resistance of Helicobacter pylori to clarithromycin: is
the horse bolting? Pathol. 2002;34:71–3.

16. Megraud F. Resistance of Helicobacter pylori to antibiotics. Aliment Pharmacol Ther.
1997;11 Suppl 1:43–53.

17. Mollison LC, Stingemore N, Wake RA, et al. Antibiotic resistance in Helicobacter pylori.
Med J Aust. 2000;173:521–3.

18. Katelaris PH, Adamthwaite D, Midolo P. Randomized trial of omeprazole and metronidazole
with amoxycillin or clarithromycin for Helicobacter pylori eradication, in a region of high
primary metronidazole resistance: the HERO study. Aliment Pharmacol Ther. 2000;14:751–
758.

19. Wolle K, Leodolter A, Malfertheiner P, Konig W. Antibiotic susceptibility of Helicobacter
pylori in Germany: stable primary resistance from 1995 to 2000. J Med Microbiol.
2002;51:705–9.

20. Oleastro M, Menard A, Santos A, et al. Real-time PCR assay for rapid and accurate detection
of point mutations conferring resistance to clarithromycin in Helicobacter pylori. J Clin
Microbiol. 2003;41:397–402.

21. New Zealand Public Health Report. National surveillance data. New Zealand Public Health
Report; 2002;9:22–3.

22. Kato S, Fujimura S, Udagawa H, et al. Antibiotic resistance of Helicobacter pylori strains in
Japanese children. J Clin Microbiol. 2002;40:649–53.

23. Wermeille J, Cunningham M, Dederding JP, et al. Failure of Helicobacter pylori eradication:
is poor compliance the main cause? Gastroenterol Clin Biol. 2002;26:207–9.



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 117 No 1200  ISSN 1175 8716

NZMJ 20 August 2004, Vol 117 No 1200 Page 1
URL: http://www.nzma.org.nz/journal/117-1200/1023/ © NZMA

 

The prevention of early-onset neonatal group B
streptococcus infection: technical report from the New
Zealand GBS Consensus Working Party
Norma Campbell, Alison Eddy, Brian Darlow, Peter Stone, Keith Grimwood

Abstract

Aims  Early-onset neonatal group B streptococcus (GBS) is the leading infectious
cause of disease in newborn babies. Since intrapartum antibiotics interrupt vertical
GBS transmission, this is now a largely preventable public health problem. An
important first step is to develop (then implement) nationally, agreed prevention
policies.

Methods  Representatives from the New Zealand College of Midwives, the Paediatric
Society of New Zealand, the New Zealand Committee of the Royal Australian and
New Zealand College of Obstetricians and Gynaecologists, the Royal New Zealand
College of General Practitioners, and the Homebirth Association met to review
evidence that will assist in the formulation of GBS prevention policies that are most
suitable for New Zealand.

Results The Technical Working Group noted that (i) no strategy will prevent all cases
of early-onset GBS infection, (ii) intrapartum antibiotics are associated with rare, but
serious, adverse effects, (iii) concerns remain over developing antibiotic resistance,
(iv) an economic analysis is required to help inform policy, (iv) reliable bedside
diagnostic tests for GBS in early labour are not yet available and (iv) the most
important determinant of effectiveness will be compliance with a single national
prevention policy.

Conclusions  As an interim measure a GBS risk-based prevention strategy is
recommended. This exposes the least numbers of women and their babies to
antibiotics, while virtually preventing all deaths from GBS sepsis. Continuing
education of health professionals and pregnant women, auditing protocol compliance,
tracking adverse events amongst pregnant women, and national surveillance of
neonatal sepsis and mortality rates and antibiotic resistance are necessary for the
strategy's success.

Group B streptococcus (GBS), Streptococcus agalactaie, is part of the rectovaginal
flora in 10–30% of pregnant women, and the leading cause of early-onset neonatal
sepsis, pneumonia, and meningitis.1,2

The large bowel is the major reservoir for GBS with often-intermittent colonisation of
the genital tract. Although maternal intrapartum colonisation is a major risk factor for
early-onset neonatal GBS infection, with up to 50% of babies born to colonised
women acquiring the organism, only 1–2% of colonised babies become ill from early-
onset disease (overall 1–4 cases per 1000 live-births). 2–4 Before the introduction of
GBS prevention policies as many as 80% of early-onset neonatal GBS cases were
associated with one or more obstetric risk factors such as a previously affected baby,
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GBS bacteriuria during the current pregnancy and intrapartum risk factors of preterm
delivery, maternal fever > 380C or membrane rupture > 18 hours. 5–7

Despite improvements in perinatal care, the mortality from early-onset neonatal GBS
disease is 5–10%, with most deaths being in preterm babies.2–8 Furthermore, of the
10–20% of cases with complicating GBS meningitis, nearly 40% are left with
moderate-to-severe neurological disabilities. 9 However, reports that high-dose
parenteral penicillin or ampicillin administered during labour can interrupt mother to
baby GBS transmission, now mean that prevention of early-onset GBS neonatal sepsis
is an achievable public health objective.10–12

It is nevertheless, important to recognise that that this is at best an interim intervention
as it does not prevent all cases of early onset GBS infection and has no influence upon
late-onset disease. 13 As many as 30–35% of women during labour may receive
antibiotics, the development of antibiotic resistance is concerning and could render
current intervention strategies ineffective. 14 While awaiting the development and
implementation of a safe and effective vaccine, GBS prevention strategies should aim
to identify those at greatest risk of giving birth to an affected baby while minimising
unnecessary antibiotic usage.

GBS prevention strategies

In 1996, the Centers for Disease Control and Prevention (CDC) in the United States
released consensus guidelines for prevention of early-onset neonatal GBS infection.15

These guidelines recommended two strategies to identify women at risk of giving
birth to an affected baby, and when intrapartum antibiotics should be offered:

• The first was a universal screening-based strategy that required positive
rectovaginal cultures after selective broth enrichment at 35–37 weeks gestation. If
taken within 5-weeks before birth, such cultures have positive and negative
predictive values of 87% and 96% respectively for the presence of GBS within the
birth canal at delivery. 16

• The second was risk-based assessment, and required intrapartum maternal fever
>38°C or membrane rupture >18 hrs to be present before offering
chemoprophylaxis.

Both strategies recommended intrapartum antibiotics for women presenting with
preterm (<37-weeks gestation) labour, GBS bacteriuria detected during the current
pregnancy (of any count as this is a marker for heavy colonisation), or a previous
GBS infected baby.

While there was widespread support for the prevention strategies in North America,
with 98% of obstetric providers reporting an individual policy,17 only about half
adhered to their stated preference.18

Nevertheless, hospitals that implemented these recommendations experienced a 50%
reduction in cases during the following year, whereas those institutions that failed to
revise their policies or lacked them completely had no such decrease.19 Subsequently,
a population-based multi-state surveillance study reported a 65% reduction in attack
rates of early-onset GBS disease during the 1990's from 1.7 to 0.6 per 1000 live-
births.13
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Other countries also adopted the consensus guidelines and, in Canada and Australia,
similar reductions in early-onset GBS disease were described.20,21. Concomitantly, the
incidence of serious post-partum GBS infection among women in the United States
declined 21% from 0.29 to 0.23 per 1000 live-births, while rates of late-onset neonatal
GBS disease remained unchanged.13

When the United States consensus guidelines were developed, there was little clinical
evidence to support one strategy over the other. While mathematical models predicted
the universal screening strategy would prevent more cases, importantly the actual
number of deaths averted by both strategies is believed to be comparable.22,23 While
there have been no comparative randomised controlled trials, observational data now
show that each strategy successfully reduces the incidence of early-onset neonatal
GBS disease.24,25 However, retrospective design, sequential use of strategies, and an
inability to control for potential confounding factors have often limited further
comparisons being made.

Recently, a CDC-sponsored population-based, retrospective cohort study (involving
more than 600,000 live-births) compared the two prevention strategies. 26 The overall
attack rate was 0.5 cases per 1000 live-births—but the screening-based approach was
at least 50% more effective than the risk-based strategy (0.33 vs 0.59 per 1000 live-
births respectively).

This was attributed to:

• Identifying (within the cohort) the 18% of GBS-colonised women giving birth at
term without obstetric risk factors, and

• Recognising that culture-positive women were more likely to receive intrapartum
antibiotics than those managed by risk factors alone.

Unfortunately, no mortality data were reported and, unexpectedly, the anticipated
overall rate of antibiotic utilisation was similar (31% vs 29%) for both prevention
strategies. This high rate of antibiotic use contrasts with experience in Australia where
a risk-based strategy halved the numbers of women receiving intrapartum
antibiotics.27

Current GBS prevention strategies may also lead to adverse effects. The estimated
risk of fatal anaphylaxis to penicillin is 0.001%,15 although anaphylaxis rates seem
much lower in pregnant women—presumably as most are aware of their risk of
anaphylaxis and receive alternative medication.28

While there are no confirmed reports of GBS becoming resistant to penicillin or
ampicillin, there is evidence of increasing GBS resistance to clindamycin and
erythromycin—with resistance rates as high as 32% and 15% respectively reported
from some North American centres.29–31

There are also reports of increased sepsis from non-GBS neonatal pathogens,
particularly ampicillin-resistant strains of Escherichia coli. However, most have been
from single hospitals, and limited to preterm, low, or very low birth-weight babies in
whom prior maternal exposure to antibiotics during the pregnancy has not been taken
into account.32–35

Fortunately, there are reassuring data from several sources.35 For example, a study
involving 11 Australian maternity hospitals showed that over 7 years of intrapartum
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ampicillin prophylaxis early-onset non-GBS sepsis rates fell significantly from 1.2 to
0.5 cases per 1000 live-births.21 Recently, a nested case-control study from Boston
reconfirmed that the current policy of GBS prophylaxis does not confer an increased
risk of non-GBS infection.36

Revised GBS prevention guidelines

Following publication of the retrospective cohort study in 2002,26 the CDC revised
their guidelines and now recommend universal antenatal screening for rectovaginal
GBS colonisation of all pregnant women at 35–37 weeks gestation.28 Specimens are
collected either by health professionals or by women themselves.37

Risk-based intervention is only recommended when the GBS status of pregnant
women is unknown. This means that 30–35% of women in labour will potentially
receive antibiotics and contrasts with recommendations from countries where the risk-
based approach is advocated, and only 15–20% of pregnant women are expected to
receive intrapartum antibiotics.27,38

In part, these risk-based policies have arisen out of concerns over rare but potentially
serious side effects of antibiotics, the risk of developing antibiotic resistance, results
of cost-benefit analyses, resistance by health professionals to obtaining timely
rectovaginal samples, and laboratories continuing to employ sub-optimal culture
techniques.27,38,39

Management of newborn infants after intrapartum prophylaxis

The CDC guidelines recommend that all newborn babies showing signs of sepsis, or if
born to women with chorioamnionitis, should undergo a full diagnostic evaluation and
receive empiric antibiotic therapy pending culture results irrespective of whether their
mothers had received intrapartum antibiotics.28

Maternal chorioamnionitis is a marker for a high-risk of early-onset neonatal GBS
disease, even when the mother has received appropriate intrapartum antibiotics,40,41

and accounts for most cases of neonatal sepsis when it develops in these
circumstances.41 Nevertheless, early-onset invasive disease remains uncommon in
well-appearing babies at birth whose mothers had received intrapartum antibiotics.

One report found only one of 63 asymptomatic babies (born at term to mothers treated
with antibiotics for suspected chorioamnionitis) had positive blood cultures.42 This
baby was considered to have bacteraemia rather than ‘full-blown’ sepsis. The CDC
recommends that all other babies exposed to maternal intrapartum antibiotics be
observed for at least 48-hours. Intrapartum antibiotics do not alter the clinical
spectrum of neonatal illness or delay signs of sepsis in newborns >35 weeks gestation
where more than 90% of affected babies present within 24-hours of delivery.43,44

Moreover, the effectiveness of intrapartum antibiotics (in interrupting vertical
transmission of GBS when administered to colonised women and to those with GBS
risk factors) approaches 90% when the first dose is given at least 2-hours pre-
delivery—with further improvements possible when antibiotics are given more than
4-hours before birth.25,45 Thus while close observation in the first 24-hours remains
critical, not all babies may need to remain in hospital for the recommended 48-hour
period, with many babies being sent home much earlier.43,44,46
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New Zealand data

Until recently, relatively little had been published on maternal GBS carriage and
early-onset neonatal GBS infection within New Zealand. Two studies examining GBS
colonisation were conducted 20-years apart, each involving 250 pregnant women.47,48

To optimise detection, both the distal vagina and rectum were swabbed, and a
selective broth enrichment step was included during specimen culture.49 Each of these
studies reported that 22% of women were colonised by GBS late in pregnancy.
Carriage was increased by young age, but unaltered by ethnicity. Resistance to
clindamycin and erythromycin (in GBS isolates collected from women in Auckland
and Wellington between 1998 and 1999) was 15% and 7.5%, respectively.48

This rate of resistance was unexpectedly high, as New Zealand generally has lower
antibiotic resistance rates than other countries, and (in Australia) only 3% of GBS
isolates are resistant to erythromycin.50 Furthermore, the pattern of resistance was
unusual in that the most common resistance phenotype was to ‘clindamycin only’
rather than ‘erythromycin alone’ or to ‘both antibiotics’.

These findings have been recently confirmed by a larger study from Christchurch,
indicating that lincosamide and macrolide resistance in GBS isolates is widespread in
New Zealand.51 Consequently, neither erythromycin nor clindamycin can be assumed
to be reliable alternatives for empirical intrapartum chemoprophylaxis in women with
penicillin allergy.

Studies conducted during the 1980s and early 1990s, well before GBS prevention
policies were introduced into New Zealand, estimated attack rates of early-onset
neonatal GBS disease at 1–2 cases per 1000 live-births.4,21,52 However, by the late
1990s, three-quarters of New Zealand's largest public hospital maternity units had a
GBS prevention policy, and a recent study reported that attack rates had fallen to 0.5
cases per 1,000 live-births.53

The reduced incidence may have resulted from methodological differences as earlier
studies involved small numbers from single regions or institutions. Nevertheless, the
most likely explanation is the introduction of GBS prevention strategies in most
maternity units, especially as a later sub-analysis found rates of early-onset GBS
infection were significantly greater in hospitals without such policies.54

Importantly, nearly 60% of GBS infected babies in the 1998–1999 study had mothers
with GBS risk factors who did not receive intrapartum antibiotics.53 Thus, allowing
for the 10% chance that antibiotics may be ineffective,25 complete implementation of
the risk-based GBS prevention strategy could have further halved the national attack
rate to only 0.24 cases per 1000 live-births. Nonetheless, deviations from GBS
prevention protocols may result from factors beyond the control of healthcare
professionals—such as the unavailability of GBS culture results, women refusing
antibiotics, precipitous labour before antibiotics can be given, or women just barely
meeting criteria before giving birth.

However, within New Zealand, lead maternity carers (LMCs) also show incomplete
knowledge of GBS preventive strategies.55 Furthermore, although most public
maternity units in New Zealand have a prevention protocol, a recent survey found that
less than half of the centres (using risk-based assessment) administered antibiotics for
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all high-risk criteria—while inadequate specimen collection and culture methods
meant no centre maximised the culture-based screening strategy.54

Despite incomplete implementation of prevention strategies, the attack rate of early-
onset neonatal GBS disease within New Zealand seems to have been reduced.53

Nonetheless, GBS remains the leading infectious cause of early-onset neonatal
disease, and each case represents missed opportunities, protocol failures, or the
unavoidable consequences of using an imperfect prevention strategy.

Therefore, further improvements are possible. An important first step is to develop
and then implement nationally agreed guidelines.

Consensus Group

Consequently, representatives of the New Zealand College of Midwives, the
Paediatric Society of New Zealand, the New Zealand Committee of the Royal
Australian and New Zealand College of Obstetricians and Gynaecologists, the Royal
New Zealand College of General Practitioners, and a consumer representative from
Homebirth Aotearoa met in February 2003.

MEDLINE databases were searched from January 1966 to February 2003 for subject
headings (group B streptococcus, Streptococcus agalactiae, newborn,
chemoprophylaxis, chemoprevention, and intrapartum antibiotics); and the Cochrane
database was also accessed using these headings. As the number of references that
could be cited was limited, review articles and original articles were provided to each
of the participants.

The Consensus Group reviewed the available evidence and formulated a technical
working paper from which to develop consensus recommendations for a New Zealand
context. The first draft of the technical working paper recommendations was
circulated to all participants, and revisions (including updated references) were
incorporated into subsequent drafts. The draft and final consensus documents were
developed from the working paper and circulated to each of the relevant colleges,
professional societies, and consumer groups for their endorsement.

This report represents the final consensus recommendations accompanied by the
levels of evidence and consensus achieved (Table 1).

Table 1. Evidence-based rating system and degree of consensus

Quality of evidence
A At least one well-designed randomised-controlled trial
B At least one well-designed, non-randomised clinical trial; cohort, or case-control studies; or

multiple time series experiments
C Large observational studies
D Expert opinion based upon clinical or laboratory experience
Strength of consensus
1 Complete consensus of entire working group
2 Near complete consensus (90%) of entire working group
3 No consensus



NZMJ 20 August 2004, Vol 117 No 1200 Page 7
URL: http://www.nzma.org.nz/journal/117-1200/1023/ © NZMA

The technical working group agreed upon the following:

• GBS infection in women and their newborn babies remains an important and
largely preventable public health problem in New Zealand.

• Implementation of any one of several strategies to deliver intrapartum antibiotics
to women at risk of delivering a GBS affected baby has proven to be effective in
reducing attack rates of early-onset neonatal GBS infection.

• No strategy, even if perfectly implemented, will prevent all early-onset neonatal
GBS infection.

• The most important determinant of effectiveness is likely to be compliance with a
nationally agreed, single prevention strategy.

• Intrapartum antibiotics are associated with rare, but potentially serious, side
effects; and there remain concerns over selection of antibiotic resistant bacteria.
Strategies should therefore seek to limit the number of women exposed to
antibiotics.

• Recognition of the signs of sepsis and early treatment of affected babies remains
crucial for further reducing morbidity and mortality from early-onset neonatal
GBS disease.

• Cost-effectiveness and cost-benefit analyses should be undertaken to help
determine which GBS prevention strategy is most suitable for New Zealand.

The working group also observed that:

• While attack rates during the 1990s of early-onset neonatal GBS disease amongst
New Zealand babies have fallen,4,21,53 further improvements are possible. This
could be best achieved by:

• Adopting nationally agreed guidelines to minimise confusion over the multiple
existing policies.

• Ensuring that these are implemented by educating LMCs and pregnant
women,

• Conducting audits of policy compliance with cumulative feedback of results to
inform LMCs,

• Undertaking national surveillance of early-onset neonatal GBS and non-GBS
cases and monitoring antibiotic resistance.

• Available evidence suggests that late antenatal GBS culture screening will prevent
most cases.26 However, in this large American retrospective cohort study there
were significant differences in ethnicity, rates of preterm delivery and adequacy of
antenatal care between the groups, as well as geographic differences in approach
and rates of antibiotic prescribing.26 Additionally, babies were assigned by default
to the risk-based group if evidence of culture screening was lacking. Despite these
limitations, the findings are consistent with those of other studies and while such a
strategy is unlikely to substantially prevent more deaths it will help protect the
20–40% of cases currently born to mothers at term who lack GBS risk factors.38,53
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• The latest CDC guidelines recommending universal late antenatal screening28 may
not be the most suitable policy for current New Zealand practice. This is because:

• It is the prevention strategy least utilised in New Zealand’s public hospitals,
and

• When used, practitioners usually do not comply with either the recommended
sites or timing of sample collection, while laboratories often fail to include a
selective broth enrichment step.54

• This means that GBS detection rates and the likelihood of accurately predicting
the presence of GBS at birth are reduced by approximately 50%.28,49 Moreover,
such a strategy poses several logistic and economic challenges, including the
absolute requirement for robust systems that ensure culture results are available to
the LMC at the time of labour. Finally, with a maternal GBS carriage rate of 22%
nearly one-third of women would be expected to be eligible for intrapartum
antibiotics as determined by culture screening results (22%), preterm birth (7.5%),
or other risk factors when culture results are unknown (~3%).27,48

• In contrast, risk-based prevention is the most common strategy used in New
Zealand maternal facilities.54 Compared with universal screening, there is greater
compliance with recommendations of a risk-based policy. Moreover, while both
strategies prevent similar numbers of GBS-related deaths, risk-based prevention
requires fewer women to be exposed to antibiotics at birth.8,15,22,25,27,53

• Experts in other countries have raised similar concerns over the CDC
guidelines.56,57 In the United Kingdom, the Royal College of Obstetricians and
Gynaecologists recently recommended that women should not be offered
antenatal GBS screening.58 The National Institute for Clinical Excellence (NICE)
guidelines on routine antenatal care for healthy pregnant women also recommend
against routine antenatal GBS screening.59 In contrast, in Australia the Royal
Australian and New Zealand College of Obstetrics and Gynaecology has
advocated that whenever possible obstetric providers should follow a culture-
based strategy 60.

• Notwithstanding the above considerations, it is recognised that (because of the
CDC recommendations) some maternity hospitals, LMCs, and pregnant women
may opt for universal GBS screening at 35–37 weeks.

• The preferred prevention policy needs to be re-evaluated following an economic
analysis or future developments that would allow for more accurate and effective
intrapartum prophylaxis—such as rapid bedside diagnostic tests for GBS during
labour.61

• Further evaluation of prevention policies may also be required if improved culture
techniques find, as recently shown in Denmark, a more than two-fold increased
GBS detection rate and if almost half of all women are colonised during
pregnancy.62
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The working group noted the following simplified model:

• At present, as imperfect implementation of both risk- and antenatal culture-based
strategies occurs in New Zealand, each year there are approximately 30 proven
cases of early-onset neonatal GBS disease.53,63

• Assuming that:

• The underlying attack rate of early-onset neonatal GBS disease in New
Zealand is 1.0 per 1000 live-births,52,53

• Without prevention strategies, 80% of mothers who give birth to GBS-infected
babies have identifiable clinical risk-factors,5–7

• The positive predictive accuracy of antenatal culture-based screening is 90%,16

and

• Antibiotic efficacy is 90%,24

Then perfect implementation of a national risk-based GBS prevention policy
would further reduce the number of early-onset GBS cases to 16 per year [0.001
x 56,000 x (1-0.8x0.9)]—just five more than the 11 cases expected following full
implementation of universal screening [(0.001 x 56,000 x (1-0.9x0.9)].

• While the overall case fatality rate is 5–10%,2–8 90% of deaths are in babies whose
mothers have identifiable risk factors.22 Furthermore, those babies with GBS
sepsis that are not identified by a risk-based approach (term, no maternal fever or
prolonged membrane rupture) have mortality rates of only 2%.64 Consequently,
there is unlikely to be any material difference between the two strategies on the
numbers of babies dying from early-onset GBS sepsis.

• Although the risk-based strategy is likely to expose approximately 9,000 (16%)
women each year to intrapartum antibiotics and the small risk of fatal anaphylaxis
(1 in 100,000), it is anticipated that almost 18,000 (32%) women would receive
antibiotics should a universal culture-based screening strategy be implemented.27

(In other words, for every 1,000 women receiving intrapartum antibiotics, 4.4
cases of early-onset neonatal GBS disease would be prevented by a nationally
implemented risk-based strategy, compared with 2.5 cases prevented per 1,000
treated women following universal antenatal screening.)

Recommendations

New Zealand has a unique maternity service. Within this framework, the importance
of the Code of Health and Disability Services Consumer's Rights (The Health and
Disability Commissioner Regulations 1996) must be recognised. This Code of Rights
outlines consumers’ rights and responsibilities as well as providing a guide for the
health professionals who provide those patients with care—specifically, what is a
reasonable expectation of the care, and the information they receive for which they
give consent.

While awaiting the development of bedside diagnostic testing of GBS (and cost-
effectiveness and cost-benefit analyses to determine which prevention strategy is best
suited for New Zealand conditions), the following is recommended:
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GBS prevention

• In New Zealand, the risk-based approach (Figure 1) should be used to identify
those women at risk of giving birth to GBS-affected babies [B2—see Table 1 for
interpretation].

• Women require quality information from which to understand the significance of
GBS infection and the reason for the risk-based approach in New Zealand. This
information also needs to assist women to understand why it may be
recommended they receive antibiotics during labour. This is essential for women
to understand so that they are fully informed when they consent to this treatment
as required under the Code of Health and Disability Services Consumer's Rights
[D1].

• In women with preterm labour or preterm premature rupture of membrane,
antibiotics for GBS prevention are only administered to those at significant risk of
imminent birth [D1].

• Intrapartum penicillin G (1.2 g intravenously as the initial dose, then 0.6 g
intravenously every 4-hours until birth) is the intrapartum antibiotic of choice
[A1]. Penicillin is recommended because of its narrow spectrum of activity. An
alternative is amoxycillin (2 g intravenously initially, then 1g every 4-hours until
birth occurs) [A1].

• As part of antenatal assessment, a history of penicillin allergy should be sought—
including details of immediate (within 24-hours) hypersensitivity reactions (eg,
anaphylaxis, angioedema, laryngospasm, bronchospasm, or urticaria). Women not
at high-risk of anaphylaxis should receive cephazolin (2 g intravenously initially,
then 1g intravenously every 8-hours until birth) [C1]. The small group of women
with a definite history of immediate hypersensitivity reactions can receive
vancomycin. This should be only after seeking clinical microbiology or infectious
diseases advice. The recommended dose is 1 g intravenously every 12-hours until
the baby is born [D1].

• Neither penicillin G nor amoxycillin alone are adequate treatment for maternal
chorioamnionitis (intrapartum fever with >2 of the following signs: fetal
tachycardia, uterine tenderness, offensive vaginal discharge, or maternal
leucocytosis) [A1]. As E. coli, anaerobes, and GBS can all cause
chorioamnionitis, this requires immediate aggressive management with broad-
spectrum antibiotics [C1].



NZMJ 20 August 2004, Vol 117 No 1200 Page 11
URL: http://www.nzma.org.nz/journal/117-1200/1023/ © NZMA

Figure 1. Risk-based group B streptococcus (GBS) prevention strategy

                                                                                                   YES                  YES

NO

*Except in women with intact membranes undergoing pre-labour elective caesarean section and who lack other GBS risk factors. †If chorioamnionitis is suspected, GBS

chemoprophylaxis is insufficient and aggressive treatment with broad-spectrum antibiotics is required.  ‡Optimal antenatal GBS screening requires collection of anogenital

swabs at 35-37 weeks gestation and a selective broth incubation step. Intrapartum antibiotics are not indicated when a GBS culture positive woman with intact membranes

undergoes pre-labour elective caesarean section. Similarly, intrapartum chemoprophylaxis is not required for culture negative women (after optimal screening at 35-37

weeks gestation), regardless of intrapartum risk factors. All women with a previous GBS-infected baby or GBS bacteriuria in the current pregnancy are offered

intrapartum antibiotics  and do not need to undergo antenatal culture screening.

Any of the following present?

• Previous GBS-infected baby

• GBS bacteriuria (of any count) this pregnancy

• Preterm (<37 weeks) labour and imminent birth *

• Intrapartum fever > 380C †

• Membrane rupture > 18 hrs

OR  A positive maternal screening test for GBS at  35-37

weeks of the current pregnancy ‡

Give intrapartum

penicillin or amoxycillin

intravenously

No intrapartum antibiotics
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Figure 2. Management of newborn babies

All newborn babies

 Symptoms/signs of sepsis*         Asymptomatic

   Full sepsis evaluation and                   ‡GBS risk factors
empiric antibiotics for > 48 hrs†                               [OR: Positive GBS screen at 35-37 wks]

           Antibiotics >4 hrs Routine
             before delivery   care
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Figure 2. Management of newborn babies (continued)

     >35 wks gestation      <35 wks gestation   <35 wks gestation‡‡           >35 wks gestation‡‡

                      No tests                    No tests             Consider FBC¶,                    No tests
                      No antibiotics              No antibiotics         blood cultures and       No antibiotics
                      Observe >24 hrs          Observe >48 hrs     antibiotics       Observe >24 hrs in hospital
                      in hospital or home      in hospital             Observe >48 hrs in hospital

____________________________________________________________________________________________________________________
* Signs of sepsis include respiratory distress (tachypnoea, grunting, subcostal recession), apnoea, an oxygen requirement, pallor with poor peripheral perfusion, fever > 380C or an
unstable temperature, and acidosis.

† At least a full blood count, blood cultures and, when feasible, a lumbar puncture. A penicillin and an aminoglycoside are the antibiotics of choice.
‡ Group B streptococcus risk factors (see Fig. 1).
‡‡ There are insufficient data upon which to base a single management strategy for situations where intrapartum antibiotics are indicated but not given.
¶ FBC, full blood count.   
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Newborn babies (Figure 2)

• All newborn babies showing signs of sepsis should undergo immediate evaluation
(at least a full blood count and blood cultures), and pending culture results should
receive empiric therapy for at least 48-hours [B1]. The antibiotics are usually a
penicillin and an aminoglycoside as this combination is active against common
early-onset neonatal pathogens, such as GBS, E. coli and Listeria monocytogenes
[C1]. When feasible a lumbar puncture should be performed on all septic newborn
babies (and especially when blood cultures are positive or, because of clinical
instability, therapy is continued beyond 48-hours) [C1]—as 10–15% of neonates
with meningitis will have sterile blood cultures.

• All babies born to women with suspected chorioamnionitis (irrespective of their
gestation, condition at birth, or exposure to intrapartum antibiotics) require careful
evaluation. Antibiotic therapy (as outlined above) is not recommended unless the
baby shows signs of sepsis [B1].

• Healthy-appearing babies born at >35-weeks gestation to women with GBS risk
factors and who have received appropriate antibiotics >4-hours before birth
require no investigations or treatment, but should be observed closely for at least
24-hours post-partum [B1]. This could include close observation at home after an
early discharge [D1].

• Well-appearing babies born at >35-weeks gestation to women with GBS risk
factors who have received either no or inadequate (<4-hours) chemoprophylaxis
should be observed closely in hospital for at least 24-hours [B1].

• Well-appearing babies born at <35-weeks gestation to women with GBS risk
factors, who have received appropriate antibiotics >4 hours before birth, should be
observed in hospital for at least 48-hours. When such babies have been born to
women who have not received antibiotics > 4 hours before delivery, then a full
blood count, blood cultures and antibiotics should be considered [D1].

Other issues identified by the technical working party

• Women who opt for a screening-based approach should have the benefits of this
strategy optimised. The LMC should ensure that samples are collected from the
correct anatomical sites at the recommended time of 35–37 weeks gestation,
laboratories need to employ correct culture methods and systems must be in place
to make sure that results are available when the woman is in labour. Intrapartum
antibiotics are only administered when a positive GBS culture result is obtained or
if there has been a previous GBS-infected baby [B1].

• It is important that when rectovaginal specimens are collected they are taken from
the distal vagina and rectum (ie, through the anal sphincter), before placing the
swab(s) in non-nutritive transport media and requesting the laboratory performs an
enrichment step in selective broth media [B1]. Specimens collected between 35–
37 weeks gestation best predict the presence of GBS at term. In contrast, those
collected more than 5 weeks before the onset of labour do not [B1].
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• Women can be shown (in the clinic) how to obtain their own rectovaginal samples
[B1].

• As an alternative to prescribing vancomycin for women at high risk of penicillin-
related anaphylaxis, consideration should be given to late antenatal culture
screening. Under these circumstances, GBS isolates are tested for their
susceptibility to clindamycin and erythromycin [D1]. If susceptible to these
antibiotics, intravenous doses of either clindamycin (900 mg every 8-hours), or
erythromycin (500mg every 6-hours), are administered intrapartum until the baby
is born [C1].

• Currently available rapid GBS detection techniques (during labour) are either
unreliable (eg, antigen assays) or impractical (eg, 24 hour, 7 days a week
molecular diagnostic testing) in the New Zealand healthcare setting [D1].

• National compliance with a single strategy is likely to be the major determinant in
making further reductions in early-onset neonatal GBS disease [D1]. To achieve
this, there must be ongoing education programmes for all LMCs and information
developed for pregnant women using written and web-based material [D1]. Audits
of policy compliance with cumulative data feedback for providers should also be
introduced [D1].

• When necessary, microbiology and infectious diseases experts can further advise
on optimal sampling and diagnostic testing, emerging antibiotic resistance, and
treating women with penicillin allergies [D1].

Future directions in New Zealand

• To undertake rigorous cost-effectiveness and cost benefit analyses (including
sensitivity analyses around estimates of the proportions of women with clinical
risk-factors), antibiotic effectiveness, and mortality rates [D1].

• To produce consumer information about GBS to increase awareness among
pregnant women [D1].

• To monitor early-onset neonatal GBS and non-GBS disease, detect emerging
antibiotic resistance, and track serious maternal adverse effects from
chemoprophylaxis that may herald a change in prevention strategy [D1].

• Await a safe, effective vaccine that offers additional opportunities of preventing
GBS-related stillbirths, preterm deliveries, late-onset neonatal disease and
maternal infection [D1].
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Cryptosporidium reactive arthritis
Shelley Collings, John Highton

Reactive arthritis due to Cryptosporidium has rarely been reported in adults. We
report a case in an immunocompetent man. Cryptosporidium infection is not
uncommon in rural New Zealand; therefore, we suggest that New Zealand physicians
need to consider the possibility of reactive arthritis (following diarrhoea) due to
Cryptosporidium.

Case report

A 41-year-old male service engineer developed profuse watery diarrhoea for 10 days
after drinking water adjacent to the offal area at an abattoir whilst working. The
symptoms settled spontaneously. Two weeks after the onset of his diarrhoea, he
developed persistent swelling of his left ankle, both knees, and bilateral plantar
fasciitis. Seven weeks after the onset of the diarrhoea, he developed an episode of
uveitis. There was no back pain, sacroiliitis, rash, or dactylitis.

No family history of reactive arthritis, or symptoms/signs associated with the
seronegative spondyloarthropathies was elicited.

Stools were culture negative for Shigella, Campylobacter, Salmonella, and Yersinia—
but were positive for Cryptosporidium oocysts. Chlamydia trachomatis PCR
assessments were negative, as was serology for HIV as well as hepatitis A, B, and C.
HLA B27 status was negative.

C-reactive protein (CRP) peaked at 145, ESR was 57, and FBC was normal—while
rheumatoid factor, antinuclear antibodies (ANA), and antibodies to citrullinated
peptides were negative. Liver function tests (LFTs) showed abnormalities of ALT
209, AST 86, ALP 166, and GGT 127. These abnormalities spontaneously resolved
over the next 3 weeks. X-rays of the involved joints showed soft tissue swelling and
effusion only. The os calcis showed bilateral plantar spurs but no erosion.

A diagnosis of reactive arthritis was made on the basis of asymmetrical lower limb
oligoarthritis, uveitis, and plantar fasciitis. The time course and microbiological
evidence suggested this was triggered by enteritis due to Cryptosporidium. He was
treated initially with diclofenac (with some benefit), intramuscular kenacort 60 mg,
and prednisolone eye drops; and his symptoms resolved.

Discussion

There are only three case reports of Cryptosporidium reactive arthritis in adults. Two
were HIV patients with AIDS.1 The other case had only sacroiliac symptoms with
inflammation confirmed on bone scan.2 A feature of the reports is the consistent
exposure to ruminant animals or farms prior to development of infection.3 Our patient
believes he contracted the infection from drinking contaminated water at an abattoir;
this is supported by the absence of disease affecting his immediate family. No features
of immunocompromise were present in our case, unlike previous cases who fulfilled
reactive arthritis criteria but had AIDS.
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Regarding Cryptosporidium enteritis in New Zealand, there is an emphasis on rural
exposure and an annual peak in the spring months (September/October/November).
There is no difference in adult versus childhood rates of infection (Public Health data,
year 2002). Otago rates of infection for the year 2002 were 48.9 per 100,000 (total 83
cases) compared with Auckland 7.1/100,000 (total 26). The peak incidence was in
South Canterbury at 75/100,000.4 The majority of reported cases are in immune-
competent patients but separate statistics are not recorded to allow us to state the exact
proportion with underlying immunodeficiency.

Reactive arthritis features have been variable in the mainly paediatric cases reported
in the literature. Wrist, ankle, and knees are the joints commonly involved,5 with only
one case of urethritis in an adult and conjunctivitis noted in three cases. Enthesitis
affecting the plantar fascia was noted in one childhood case. Similarly, HLA B27
status has only been reported in one case, and was negative.5

Physicians in New Zealand should raise their vigilance during spring for this form of
reactive arthritis, particularly in patients with culture negative diarrhoea and those
with rural or farming contacts.
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Department of Medicine, Dunedin School of Medicine, Dunedin

Correspondence: Dr Shelley Collings, Dunedin Public Hospital, Otago District
Health Board, Private Bag 1921, Dunedin. Telephone (03) 474 0999; email
shelley.collings@healthotago.co.nz

References:
1. Hay EM, Winfield J: Reactive Arthritis associated with Cryptosporidium enteritis. BMJ.

1987;295:248.

2. Ozgul A, Tanyuksel M, Yazicioglu K, Arpacioglu O. Sacroiliitis associated with Cryptosporidium
parvum in an HLA B27 negative patient. Rheumatology. 1999;38:288–9.

3. Shepherd RC, Smail PJ, Sinha GP. Reactive Arthritis complicating Cryptosporidial infection. Arch
Child Dis. 1989;64:743–4.

4. Environmental and Scientific Research Department (ESR). Annual surveillance summary; 2002.
Available online. URL:
http://www.surv.esr.cri.nz/surveillance/annual_surveillance.php?we_objectID=126  Accessed
August 2004.

5. Cron RQ, Sherry DD. Reiter’s Syndrome associated with Cryptosporidium gastroenteritis. J
Rheumatology. 1995;22:1962–3



THE NEW ZEALAND
MEDICAL JOURNAL
Vol 117 No 1200  ISSN 1175 8716

NZMJ 20 August 2004, Vol 117 No 1200 Page 1
URL: http://www.nzma.org.nz/journal/117-1200/1025/ © NZMA

 

The relation of the State towards consumption
This extract is taken from a speech read by Dr J. M. Mason (Chief Health Officer for
the Colony of New Zealand) that was published in the New Zealand Medical Journal
1905, Volume 4 (13), p25–29.

The last few years have seen a marked change in the attitude of the general public
towards the disease termed consumption. Constant dinning by speech and by pen on
the part of the medical profession and those interested in the physical weal of their
several States has roused the people to at least a more than passing interest in the
disease which claims more victims yearly than any other.

With the discovery of the tubercule bacillus, some twenty years ago, a definity was
given which has helped much. All over the world associations have been formed,
some for the prevention of the spread of the disease, while much money, time, and
energy have been spent in the establishing of sanatoria for the treatment of those
unfortunate enough to have contracted the disease.

(1.) There should be adequate accommodation for all persons suffering from the
disease, whether in a curative stage or not (I do not mean by this that all should be
housed in institutions).

(2.) There should be some regulation by which a knowledge of the true amount of the
disease existing in the country can be obtained, such as compulsory notification.

(3.) There should be careful and skilled observation of all foodstuffs likely to transmit
the disease.

(4.) There should be efficient disinfection or destruction of all matters likely to
convey the disease from one animal to another.

(5.) There should be legal machinery by which such aids to health as ample air-space,
prevention of overcrowding, &c., may be brought into operation.

These, roughly, are the instruments required for an effective fight against the disease.
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Proceedings of the Meningococcal Vaccine Strategy World
Health Organization Satellite Meeting, 10 March 2004,
Auckland, New Zealand
Kerry Sexton, Diana Lennon, Philipp Oster, Ingeborg Aaberge, Diana Martin,
Stewart Reid, Sharon Wong, Jane O’Hallahan

Abstract

From 1991 to the end of 2003 there have been 5293 cases and 216 deaths from
meningococcal disease in New Zealand. On 10 March 2004, the New Zealand
Ministry of Health hosted a special meeting to release the first results of the clinical
trial in 16 to 24 month olds of a new vaccine (MeNZB™), which has been tailor-
made to provide protection against the New Zealand epidemic strain. These
proceedings summarise the key points from the meeting presentations and highlight
some of the important issues considered in the subsequent discussion.

In the toddler age-group trial, 75% of the MeNZB™ recipients exhibited a four-fold
or greater rise in serum bactericidal antibodies after three doses of MeNZB™—
compared with 4% of the control vaccine recipients. Local reactions to MeNZB™ and
the control vaccine were common, especially injection site tenderness. These data,
along with data from New Zealand clinical trials in four other age groups and efficacy
and safety data from the Norwegian parent vaccine, were used to support the
application for a licence to use MeNZB™ in a proposed mass immunisation
programme for 0-19 year olds. During the immunisation programme, a
comprehensive safety monitoring programme will be in place to monitor for any
adverse reactions following MeNZB™ immunisation. This will include real-time
hospital-based monitoring in the regions first to roll out the vaccine.

A significant milestone in the New Zealand Meningococcal Vaccine Strategy (MVS)
was reached when the first data from the clinical trial in the toddler age group of the
tailor-made New Zealand group B meningococcal vaccine, MeNZB™, became
available for public release.

To mark this occasion, the Ministry of Health invited New Zealand infectious
diseases specialists, paediatricians, public health specialists, microbiologists,
representatives from Medsafe (the New Zealand new medicines regulatory authority),
and other interested parties to a special meeting on 10 March 2004 to hear
presentations on the MVS and the first results of the toddler age-group clinical trials.
These proceedings summarise the key points from the presentations, and highlight
some of the important issues considered in the discussion that followed. A companion
article1 summarises the scientific rationale behind the MVS.

The epidemiology of meningococcal disease in New Zealand

Surveillance data indicate that from 1991 to the end of 2003 there have been 5293
cases and 216 deaths from meningococcal disease in New Zealand, with between 440
and 650 cases every year since 1995. New Zealand’s epidemic is dominated by group
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B meningococci with the class 1 outer membrane protein (OMP) PorA subtype
P1.7b,4.2 An estimated 71.6% of all cases in 2003 were caused by this ‘epidemic
strain’.3

The case fatality rate in New Zealand is comparatively low, and was 2.4% (13 deaths)
in 2003.3 However, significant permanent morbidity is sustained. In a case review of
106 cases in South Auckland patient morbidity was 16% (14/89).4 More than 80% of
cases occur in those under 20 years of age, with children under 1 year of age at
greatest risk. The highest age-standardised rates are among Pacific peoples, followed
by Maori.

Based on case numbers from 1997 through 2002, and using 2001 Census data as the
denominator, a Pacific child has a 1 in 66 chance of acquiring meningococcal disease
by the age of 5, and a Maori child has a 1 in 117 chance—compared with a 1 in 438
chance for European and ‘Other’ children. European children make up almost one-
third of cases in under-20-year-olds based on absolute case numbers.5

Using the Norwegian epidemic as a model, we can expect the epidemic to persist for
another 6 to 10 years, or more.6

The New Zealand Meningococcal Vaccine Strategy

The New Zealand MVS aims to attain rapid epidemic control through a mass
immunisation programme to all aged less than 20 years using a tailor-made vaccine,
MeNZB. The strategy to obtain a licence to distribute MeNZB in New Zealand
relies on its manufacture being similar to, and the bridging of safety data from, the
Norwegian parent vaccine (MenBvac), a series of clinical trials that demonstrate an
immune response to MeNZB in each age group to be vaccinated, and undertaking
enhanced surveillance for vaccine-associated adverse events during the immunisation
programme. Post-licensure vaccine effectiveness will be evaluated in the absence of a
randomised controlled trial through modelling. A case-control study may also be
undertaken (see companion article1). This strategy has been supported by wide
consultation and national and international peer review.1,7

A comprehensive system of safety surveillance has been put in place for the
immunisation programme, and access to identifiable data for this purpose has been
subject to ethics review. The safety monitoring system has been designed, firstly, to
detect serious adverse events following vaccination; secondly, to enable assessment of
a causal versus a temporal (coincidental) relationship with vaccination; and thirdly, to
increase public confidence in the immunisation programme. An Independent Safety
Monitoring Board, established by the Health Research Council, will review all safety
data.

The standard passive reporting system to the Centre for Adverse Reactions
Monitoring (CARM) will be stimulated by letters of encouragement sent to primary
care providers, and feedback on events reported. This will be supplemented by an
Intensive Vaccine Monitoring Programme using an enrolled cohort of general
practitioners (GPs) around the country (to cover 3000 to 5000 children). The clinical
details of all visits for children in a specified age range in the 6 weeks following a
MeNZB™ vaccination will be automatically sent from the GPs’ practice management
systems to CARM for review.
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Hospital-based monitoring will be the key system providing reassurance of safety of
the vaccine. In as close to real time as possible, there will be daily screening of
hospital admissions at Middlemore Hospital including Kidz First Children’s Hospital,
Auckland City Hospital including Starship Children’s Health, and Whangarei
Hospital for specified rare events that have historically been linked to vaccination,
such as acute flaccid paralysis, encephalopathy, seizure, anaphylaxis, hypotonic-
hyporesponsive episodes, and thrombocytopaenia. These particular hospitals have
been selected to be monitored as they service the DHBs where MeNZB™
immunisations will first be administered as part of the staged roll out of the
Programme.

The aim of this aspect of the hospital monitoring is to look for clusters which may
require further assessment, and/or which may be sufficiently severe to stop vaccine
use. After a pre-determined number of doses have been given to specified age groups
the real-time hospital-based surveillance will be suspended, but the safety monitoring
via CARM will continue throughout all phases of the mass immunisation programme.

In addition, on a national basis, all events occurring within 7 days of vaccination will
be monitored retrospectively by matching the hospital discharge data with the
National Immunisation Register. Background hospitalisation rates over the last 5 to 10
years have been determined for certain conditions and will be used as alerts for rate
increases following the introduction of MeNZB™ vaccine. Database matching similar
to that used in the North Thames region of London to look for vaccine-associated
adverse events will be used much later in the roll out by means of linking the National
Immunisation Register with the hospital discharge database.8

The Meningococcal B Immunisation Programme

The goal is to deliver an effective immunisation programme that reduces health
inequalities for Maori and Pacific peoples and achieves 90% coverage in all children
and young people aged 0–19 years. The roll out of the Meningococcal B
Immunisation Programme (the Programme) will roughly progress from north to south
in the North Island, then from south to north in the South Island, reflecting disease
incidence patterns and taking into account inequalities of disease burden, logistical
issues, ease of communication, and the need to monitor and evaluate the Programme.
The key limiting factors for the Programme are regulatory approval, vaccine
availability, and readiness of the National Immunisation Register as a tool to track
MeNZB™ immunisations.

Initial licensure has authorised use only in children 6 months of age and over. A
catch-up programme may be required for those children aged between 6 weeks and 6
months if licensure to vaccinate this youngest age group is granted at a later date
following the clinical trials in young infants (currently in progress).

The first stage of the Programme begins with Counties Manukau District Health
Board (DHB) and a geographically defined ‘eastern corridor’ of Auckland DHB
(Glen Innes to Otahuhu) in mid-2004 for the school-attending population and those
aged 6-months to 5-years. The Programme will then be progressively rolled out
around the country to all aged less than 20 years—prioritising delivery to under-5s
from late 2004 and through 2005.
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More than 80% of the disease burden is experienced by those aged less than 20 years.
As a result, the Programme has been targeted at this age group. There have been some
clusters of meningococcal disease in adults living in residential facilities, especially in
the Otago region, but this has predominantly been group C disease rather than group
B disease, and this has been addressed separately.

The immunisation schedule

MeNZB™ is given by intramuscular injection with the course of immunisations
comprising three doses given at 6-week intervals. It is essential that children complete
the three-dose course. However, in the initial stages of the Programme before vaccine
is available in all regions, if it is known that a child will be moving it will be
especially important to ensure that the child receives at least the first two doses. In
this situation, the time interval between the first and second doses can be reduced to 4
weeks.

A decision on whether a fourth booster dose will be required is dependent on clinical
trial results concerning antibody decay, and the occurrence of disease following
widespread use of the vaccine.

It is recommended that those who have been diagnosed with meningococcal disease
still receive MeNZB, as the duration of immunity following disease is unknown.

Challenges for the Programme

There are many challenges facing the Programme. Child population groups, that past
mass immunisation programmes have failed to reach, are the very same groups that
the current programme will need to reach in order to be successful.

Benchmarking national telephone research recently contracted by the Ministry of
Health regarding MeNZB™ immunisation found that of the 501 parents of children
under 20 years old (who were interviewed after being randomly selected from the
electoral roll), 76% will immunise their children, 12% will be cautious abstainers who
will require prompting, and 12% will refuse the MeNZB vaccine. The research also
showed that although awareness of the disease is very high, perceived personal
relevance of the disease was much lower. Disconcertingly, this was especially so for
the Pacific participants (n=100). Despite Pacific peoples having the highest rates of
meningococcal disease, only 32% of the Pacific parents felt that this disease was
personally relevant.

Initially, Maori were consulted about the MVS at several key hui (meetings).
Subsequently, a National Roll Out Advisory Group, which is predominantly Maori,
has been established. This group meets regularly to provide advice on implementation
of the MVS. Each DHB will be funded to provide awareness-raising activities and
outreach immunisation services that support a whanau ora (family wellbeing)
approach. Similarly, Pacific targeted strategies have been developed in association
with advice from Pacific health and community leaders. Appropriate communication
strategies (including appropriate media channels and appropriate messengers) will be
essential.
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Young adults have been identified as a group that will be difficult to reach. The one-
dose meningococcal C vaccine campaign in the UK achieved less than 30% coverage
in this group.9 A strategy for DHBs to reach youth has been prepared by the
Immunisation Advisory Centre (IMAC).10 The youth strategy highlights what is
known not to work in this age group, and that mass media and community
mobilisation appear to be the most effective strategies. However, priority should be
given to reaching those aged less than five years in whom the disease burden is
greatest.

Group B meningococci and measuring immune response to vaccines

The polysaccharide capsule determines the group of the meningococcus. Disease
caused by group B meningococci accounts for around 30–40% of cases in the United
States11 and just under 70% of cases in Europe.12 In New Zealand, the impact of
group B disease is overwhelming, with 80 to 90% of cases attributed to group B
meningococci.5 Meningococcal type and sub-type are based on proteins on the
organism’s surface called outer membrane proteins (OMPs). Type is based on the
PorB OMP and the subtype on the PorA OMP. The New Zealand strain is defined as
group B, type 4, and PorA subtype P1.7b,4.2

The polysaccharide capsule of group B meningococci is poorly immunogenic. In
group B infections, antibodies are largely directed against the OMPs, particularly the
PorA proteins.13 Therefore, vaccines targeting strain-specific OMPs are currently the
only response available against group B meningococcal disease epidemics. For that
reason, development of a tailor-made vaccine targeting the New Zealand epidemic
strain PorA type was considered to be the best approach as there are no currently
licensed vaccines that contain the New Zealand PorA type.

The method used for evaluating the immune response to meningococcal vaccines is to
measure serum bactericidal antibody (SBAb) levels using the serum bactericidal assay
(SBA), a laboratory test which mimics the complement-mediated response to
infection that occurs naturally following infection. The SBA has been used to measure
immune responses following natural infection,14,15 vaccination with polysaccharide
antigens,16 and (most recently) vaccination with group C conjugate vaccine in the
UK.17

A ‘protective’ level of SBAb has not been established for outer membrane vesicle
(OMV) group B vaccines such as MeNZB. It may never be possible to ascertain a
protective level because OMV vaccines comprise multiple antigens and the SBA
measures SBAb responses to an unknown quantity of these antigens. In addition,
individuals may respond differently to the various antigens.

For the New Zealand MeNZB™ clinical trials (described below) the Institute of
Environmental Science and Research Limited (ESR) validated the SBA, in
association with three international laboratories.18 A four-fold rise in SBAb titre
following vaccination was set as the criterion for seroresponse. However, because a
specific correlate of protection has not been determined, the success of the vaccine in
halting the epidemic will be monitored through the effect on disease incidence.1
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The parent vaccine

Norway experienced an epidemic of group B meningococcal disease from the 1970s
to the 1990s. The Norwegian Institute of Public Health (NIPH) consequently began
developing a vaccine against the Norwegian strain in 1983 using a clinical isolate
representative of the epidemic. The production process involves growth of the
bacteria in a fermentor, inactivation of the organism and extraction of the OMVs with
detergent (sodium deoxycholate), purification of the OMVs, and adsorption of the
vesicles on to aluminium hydroxide adjuvant.19

The resulting vaccine, MenBvac™ (the parent vaccine to MeNZB), underwent a
series of phase I, II, and III clinical trials (25 in total) from 1987 to 2003 but was
never used for epidemic control. This is because MenBvac was not available for a
certain time period due to a lack of Good Manufacturing Practice production facilities
and the epidemic waned through the 1990s. Since 1998, there have been too few cases
to justify a mass immunisation programme in Norway.20

However, results from the clinical trials of MenBvac™ have guided the New Zealand
MVS. A large (n = 171, 800) efficacy trial in teenagers21,22 demonstrated that two
doses 6 to 14 weeks apart (usually around 6 weeks) was not enough to provide long-
term protection against meningococcal disease—as efficacy (when measured at 29
months) was 57%, whilst at 10 months the point estimate was 87%.23 A subsequent
smaller (n = 373) immunogenicity trial23 demonstrated that a higher and longer
response was possible using a third dose given 1 year after dose two. In this study, a
total of 81% of the MenBvac™ recipients were still exhibiting a four-fold rise in
SBAb 1 year following the third dose.

Although tenderness at the injection site was relatively common, and transient
systemic symptoms occurred following vaccination, no serious adverse events have
been attributed to MenBvac™. In the efficacy trials four cases of serious neurological
disease occurred in vaccine recipients, and two in placebo recipients. However a large
cohort study (covering a period of time during which 345, 000 doses of MenBvac™
were administered) found no statistically significant increased risk of serious
neurological events at 30 and 56 days following receipt of MenBvac™.24

The MeNZB™ clinical trials

Phase I and Phase II clinical trials of MeNZB™ vaccine are being led by the
University of Auckland, under contract to the Ministry of Health. Most of these trials
have been completed. There have been no serious safety concerns regarding the
vaccine to date, and the immune response to the vaccine has been good in all age
groups for which results are available.

Results from the adult clinical trials were released at the New Zealand Paediatric
Society’s Annual Scientific Meeting in August 2003.25 In summary, 100% (95% CI
85–100%) of the adults who received 3 doses of 25 micrograms of MeNZB™ (n=23)
were seroresponders against the New Zealand vaccine strain after three doses, and
there were no serious vaccine-related adverse events. Results from the completed
trials in 8- to 12-year olds, and in 6- to 8-month olds are yet to be released. The first
results from the toddler age group trial are presented below.
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The early infant trial in the 6- to 10-week age group is currently enrolling participants.
MeNZB™ is being given with the routine childhood immunisation schedule to assess
immunogenicity and safety in that age group, and interference with the immune
response to routine childhood immunisations (DTaP-IPV and Hib-HepB at 6 weeks
and 3 months, and DTaP-IPV and HepB at 5 months). Each child in the trial, whether
they are the test or a control, is having two injections in one leg separated by 2.5 cm,
and one in the other leg. The controls are receiving DTaP and IPV separately.
Reactogenicity data will be collected on all three injection sites.

Other studies

A study has started in Otago assessing a combination of group B and group C
meningococcal vaccines in which the lyophilised group C conjugate vaccine
(Menjugate™) will be dissolved in the liquid MeNZB™ vaccine for one of the three
doses of MeNZB™. The benefit of this approach, rather than using Menjugate™
separately in vulnerable populations, is that the total number of injections required to
cover both group B and group C disease could be reduced by one. Furthermore, there
is evidence to suggest that the group B response might be enhanced when vaccine is
administered in this way as was seen when MenBvac™ was administered with
Menjugate™.26

A study funded by the UK Meningitis Foundation to assess the effect of MeNZB™
vaccine on meningococcal carriage has been completed pre-vaccination. A
meningococcal carriage study post-vaccine delivery is planned. Evidence in the
literature is inconclusive in relation to whether OMV vaccines lead to a reduction in
carriage. It is unlikely that herd immunity will play a role in controlling the epidemic.

Toddler clinical trial results

The toddler age group clinical trial was led by Dr Sharon Wong and team at the
University of Auckland and was co-sponsored by the Ministry of Health and Chiron
Vaccines. A total of 332 16- to 24-month old toddlers were enrolled in the observer-
blind randomised controlled trial. A total of 265 were randomised to receive the
candidate vaccine (MeNZB™) and 67 (the control group) to receive the parent
vaccine (MenBvac™). Three doses of vaccine were given 6 weeks apart. Very high
completion rates were achieved (96% in the MeNZB™ group and 90% in the control
group). SBA, performed by ESR, was used to measure immune (SBAb) response at
baseline, 6 weeks following dose 2, and four weeks following dose 3. Local and
systemic reactions were monitored for 7 days after each dose. A brief summary of the
trial results is presented below.

Table 1. Percentage of recipients with a four-fold rise in SBAb titre
(‘seroresponse’) to the New Zealand epidemic strain

Vaccine Number of doses
given

Number of evaluable
subjects

% Seroresponders (95%
Confidence Interval)

MeNZB 3 231 75 (69−80)

MenBvac™ 3 53 4 (0−13)
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Table 1 shows the percentage of participants who met the evaluability criteria in the
study protocol, that exhibited a seroresponse (defined as a fourfold rise in SBAb titre
compared with baseline) to the New Zealand epidemic strain following dose 3 of the
vaccines. A total of 75% of the MeNZB™ recipients were seroresponders after three
doses. As expected, there was a lower SBAb response to the New Zealand epidemic
strain following three doses of MenBvac™ (the Norwegian strain vaccine).

Tenderness at the injection site was the most common local reaction, and was similar
in the MeNZB™ group and the MenBvac™ group. Most tenderness reactions were
mild (minor reaction to touch) or moderate (cried or protested to touch). Severe
reactions (cried when injected limb moved) occurred in 10-23% of MeNZB™
recipients with each dose. In general, tenderness reactions peaked by day two and had
reduced by day three. Systemic reactions were very similar between the MeNZB™
and the MenBvac™ groups. Irritability was most common, occurring in around 40%
of participants with each dose. Approximately 10% of children receiving MeNZB™
had a temperature greater than 38°C with each dose.

Key issues from the discussion

Several key issues arose during the discussion following the presentations. These
were:

• What is an adequate immune response?

The use of a four-fold rise in SBAb from baseline to denote seroresponse
following vaccination, the standard used to measure an immune response, has
been used in other trials.23,27–29 The complexity of the SBA, in terms of measuring
the immune response to the cocktail of antigens in group B OMV vaccines, makes
interpretation of the seroresponse rates from the MeNZB™ clinical trials
complicated. The actual efficacy of the vaccine could be higher or lower. Extra
efficacy gained through cross-protection against other meningococcal strains is
difficult to factor in, and immunological memory and ‘late-responders’ also need
to be taken into account.

Direct comparison cannot be made with SBAb titres from group C vaccine studies
because in group C studies the SBA measures the immune response to a single
antigen, whereas in group B studies the SBA measures variable immune responses
to multiple antigens.

• The local reactogenicity of MeNZB™ needs to be clearly communicated and
managed.

Health professionals, community awareness-raisers, and communication through
the media should be straightforward about the reactogenicity of MeNZB™
vaccine. Ways to manage the side-effects should be presented to parents and
young people such as the use of ice packs and paracetamol.

• There is a need for ethnicity-specific data.

Preliminary data from the infant, toddler, and 8–12 year old MeNZB™ clinical
trials suggest that clinically significant differences in response to the vaccine are
unlikely.
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• Adverse events will occur in association with vaccination (in regards to
sequence in time) and cause concern.

The comprehensive safety monitoring system has been designed to enable the
Independent Safety Monitoring Board to assess whether an event which follows
MeNZB™ could be caused by the vaccine and if so, how often. Published data
and the extensive use of similar vaccines are reassuring.30

• Attenuation or alteration of disease presentation needs to be monitored.

There is no international evidence to support the likelihood that this will happen.
It may be possible to assess for attenuation of disease through notification data on
EpiSurv (the national notifiable disease surveillance database), but both treatment
and notification patterns will need to remain the same. Otherwise, comparison of
notification data from before and subsequent to the immunisation programme will
not be valid.

Conclusions

The Meningococcal B Immunisation Programme will be the biggest mass
immunisation programme ever attempted in New Zealand, and it needs to reach those
who historically are less likely to be reached by immunisation programmes. A tailor-
made vaccine has been developed for the Programme and the clinical trials are
progressing well. In the toddler age group 75% of MeNZB™ recipients exhibited a
four-fold or greater rise in SBAb after three doses. Interpretation of SBA results,
however, is complex because the assay measures the response to multiple antigens.

Overseas studies have shown a correlation between higher SBAb titre levels and
efficacy, but a ‘protective’ SBAb level has not been determined. Local reactions to
MeNZB™ are common, especially injection site tenderness, but should be
manageable if health professionals inform parents and young people what to expect
and how to manage the reaction. A comprehensive safety monitoring programme will
be in place to monitor for adverse reactions following immunisation.
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Erosion of a vascular prostheses by the duodenum
A 67-year-old man was referred for an upper gastrointestinal examination because of
melena. He had haematochezia and fainted 2 days before; since then, melena
persisted. The patient had no previous history of peptic ulcer disease or NSAIDs
intake. Two years before, he underwent an aorto-iliac bypass graft. Endoscopic
examination revealed that the graft had eroded into the second part of the duodenum
(see Figure 1). The patient then underwent a surgical repair.

Figure 1. Endoscopic view inside duodenum

It is known that vascular prostheses may suffer varying assaults from the
gastrointestinal tract. This complication represents a serious (although relatively
uncommon) problem that constantly requires surgical intervention.

In our experience, we have only found very few cases of erosion of a vascular graft by
the duodenum, but the endoscopic finding was never so clear and evident as in this
case.
Author information : Lucio Trevisani; Piergiorgio Gaudenzi; Centro di Endoscopia Digestiva,
Universitaria “Arcispedale S. Anna”, Ferrara, Italy
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Perils of television

All parents know that television is a quick-fix to keep the kids quiet—but is it safe?
Researchers in Dunedin have recently reported on approximately 1000 unselected
individuals born in Dunedin in 1972-73 at regular intervals up to age 26 years. They
used regression analysis to investigate the associations between earlier television
viewing and body-mass index, cardiorespiratory fitness (maximum aerobic power
assessed by a submaximal cycling test), serum cholesterol, smoking status, and blood
pressure at age 26 years.

They found that average weeknight viewing between ages 5 and 15 years was
associated with higher body-mass indices (p<0.0013), lower cardiorespiratory fitness
(p=0.0003), increased cigarette smoking (p<0.0001), and raised serum cholesterol
(p=0.0037). Childhood and adolescent viewing had no significant association with
blood pressure. These associations persisted after adjustment for potential
confounding factors.

Thus excessive television viewing in childhood and adolescence may have deleterious
effects on adult health.

Lancet 2004;364:257–62

Less pharmacovigilance in NZ?

New Zealand has been fortunate in having an intensive medicines monitoring
programme (IMMP) over the last 27 years.

It has contributed very valuably to the safety of medicines in New Zealand and
worldwide. Drug regulatory agencies in other countries and professionals working on
the safety of medicines have admired and envied it because it has so successfully
identified previously unrecognised adverse reactions, measured risks, and identified
risk factors. For example, it enabled New Zealand to lead the world in taking
regulatory action over agranulocytosis due to mianserin and liver toxicity due to
nefazodone.

It is now under threat as the Ministry of Health intends to cease funding it in 2005.
This has lead to a protest from the distinguished pharmacologist, Andrew Herxheimer
and 34 others, published as an open letter to Annette King in the BMJ.

BMJ 2004:329:51

Bring back the white coat?

In a recent study in a London teaching hospital, 276 patients and 86 doctors were
asked the question “do you think doctors should wear white coats?”

More patients (56%) compared with doctors felt that doctors should wear white coats
(p<0.001). Only age (>70 years) (p<0.001) and those patients whose doctors actually
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wore white coats (p<0.001) were predictive of whether patients favoured white coats.
The most common reason given by patients was for easy identification (54%). Less
than 1% of patients believed that white coats spread infection.

Only 13% of doctors wore white coats as they were felt to be an infection risk (70%)
or uncomfortable (60%).

The selection of doctors in this study introduces a potential bias. Consultants were
under-represented and no doctors over 48 were included. The paucity of older doctors
means that the mean age of the doctors is much lower than that of the patients.

Methuselah notes (with regret) that in his hospital the wearing of white coats
correlates strongly with the colour of the hair of the doctor.

Postgrad Med J 2004;80:284–6

Air pollution and the foetus

There has long been concern about the health effects of the polycyclic aromatic
hydrocarbons (PAHs) from vehicle exhausts and power plants. The chemicals, which
can coat particulate pollution or exist in vapour form, are highly carcinogenic.

“This is yet more evidence that foetal period is an exquisitely sensitive time in
development, and environmental policies should reflect these facts,” says Frederica
Perera of the Columbia Center for Children’s Environmental Health in NewYork.

Perera’s group has analysed white blood cells from 265 African-American and Latina
mothers and their newborn infants, taken in New York between 1997 and 2001.
Animal studies suggest the placenta filters out 90 per cent of PAHs, but they found
equal levels of PAH-induced DNA damage in both mothers and infants
(Environmental Health Perspectives, DOI: 10.1289/ehp.7065).

Perera says. “What gets across is not detoxified, and the damage to the DNA is not
repaired in the foetus as it is in the mother.”

New Scientist, 3 July 2004, p14

Mon Dieu!

French surgeons plan to down scalpels and undergo a week’s self-imposed exile in
London in protest at poor pay and working conditions.

The surgeons will board Eurostar trains on August 30 and congregate either in
Wembley Conference Centre or the Great Hall, Westminster until September 5 to
avoid being “requisitioned” by French local authorities during their strike.

“We're expecting about half the country's 6,000 surgeons to take part and most of the
rest will refuse to perform any non-emergency operations for a week,” said Philippe
Cuq, one of the organisers.
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Dr Cuq said the sums reimburse by French social security for surgical interventions
had not increased “by a single centime” for more than 15 years, while surgeons’
insurance premiums had risen by up to 500% since 2002.

According to figures from the Union of French Surgeons, 20% of surgeons in the
public-private health system—those paid exclusively by the national health service—
now earn no more than the 70,000 Euros (US$85,000) a year made by a GP. The
remaining 80% make some 120,000 Euros a year, often only half as much as other
specialists.

Guardian Weekly, 30 July 2004–5 August 2004, p7
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Haemorrhagic meningococcal meningitis: is it scurvy?
The paediatric tragedies in Starship Hospital raise questions regarding possible
management options. Despite high rates of asymptomatic carriage in adult
populations, some die within hours of diagnosis whilst others have self-limiting
diseases. Exposures to cigarette smoke, alcohol, low iron levels, poor living
conditions and certain genetic factors are all conducive to increased infection rates.
However, this does not explain why some get a severe or fatal haemorrhagic
infection.

The features of meningococcal sepsis include a severe capillary leak syndrome
(caused by endothelial damage due to circulating mediators, neutrophils, and
platelets) and disseminated intravascular coagulation leading to microthrombi.1 Is it
possible that this could effectively be acute haemorrhagic scurvy and eminently
amenable to appropriate therapy? The 1940–1970s literature supports this with
parenteral ascorbic acid (AA) capable of destroying diphtheria, tetanus, salmonella,
gas gangrene (Clostridium) and meningococcal endotoxins.2

Clemetson also comments how AA depletion increases histamine sensitivity with
optimum levels of AA required for histamine detoxification, and that bacterial toxin-
induced mortality increases with AA depletion. Furthermore, Chakrabarti confirmed
that acute non-survivors tended to have elevated di-hydro-ascorbic acid (DHAA) and
low ascorbic acid (AA) whereas acute survivors had the opposite. Non-survivors
having oxidised whatever AA reserves they had to neutralise bacterial lipo-
polysaccharide toxins, suffered acute, lethal scurvy.3

More recently, Kastenbauer has confirmed excessive oxidative stress in patients with
acute bacterial meningitis with serum and CSF concentrations of allantoin, being
significantly increased in patients with bacterial meningitis compared with control
patients, indicating an increased oxidative degradation of uric acid in the CNS or
elsewhere in the body during bacterial meningitis.4 The CSF ascorbic acid
concentrations and the CSF/serum ascorbic acid ratio were also significantly
decreased in patients with bacterial meningitis compared with control patients. The
CSF ascorbic acid was negatively correlated with the outcome of patients with
bacterial meningitis and thus, its depletion also may be an indicator of a bad
prognosis.4

Up to 15% of the population may be scorbutic (<0.2 mg/100 ml serum), and thus at
increased risk of bacterial endotoxin toxicity5 as would many of the impoverished and
nutrient-deficient South Auckland populations. The latent scorbutic state can then be
converted into frank scurvy by infections, and under such conditions haemorrhagic
phenomena are frequent.6 Professor Alan Clemetson has published a 3-volume
textbook on vitamin C detailing the biochemistry and clinical uses with extensive
references to the literature.7

Notably, whilst other genetic and immunological factors are involved in inadequate
bacteriocidal ability, Clemetson has shown that all of the pathophysiological features
of haemorrhagic and thrombotic conditions found in bacterial meningitis are seen in



NZMJ 20 August 2004, Vol 117 No 1200 Page 2
URL: http://www.nzma.org.nz/journal/117-1200/1029/ © NZMA

ascorbate deficiency states. It could therefore surely be appropriate to administer this
safe and cheap therapy concurrently with antibiotics to everyone suspected of this
disease. Indeed, it is possibly only when the liver is overwhelmed by bacterial toxin
that a fulminating haemorrhagic disease ensues. However, for maximum effectiveness
continuous AA infusions at 0.7G/Kg/ or more/24hrs may be required.

Furthermore, the fact that vitamin C has been proven to enhance wound healing8 and
reduce morbidity, mortality, and shorten ICU stay in severe trauma patients should be
welcomed by hospital managements.9

Mike E Godfrey
General Practitioner
Tauranga
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Antenatal screening for HIV: why are we still waiting?
A decade ago, a landmark trial established that zidovudine—along with avoidance of
breast feeding—could substantially reduce mother-to-child-transmission (MTCT) of
HIV.1 Despite this, infants in New Zealand are still being infected with HIV because
the mother’s HIV infection is undiagnosed at the time of delivery.

We are aware of five women with undiagnosed HIV infection who have given birth to
six children since 2001. Four (67%) of these children, including two in one family,
have been found to be infected. It is highly unlikely that this represents all the
undiagnosed infected women who gave birth since then, or indeed all the infected
children, since many will have no symptoms recognised as being due to
immunosuppression.

For a pregnant woman infected with HIV, studies have shown that appropriate care
can reduce the risk of MTCT to about 1%.2 This has been translated into effective
care in New Zealand. In Auckland, since 1995, there have been 21 babies born to 19
women with known HIV infection.

The only infected infant was born early in the period before viral load monitoring was
available, and was not delivered by caesarean delivery, which is now generally
recommended in these circumstances. Nationally, since 1998, there have been 31
women known at the time of delivery to be infected with HIV reported to the New
Zealand Paediatric Surveillance Unit. These 31 women gave birth to 34 babies, none
who have been infected.

The challenge is how to ensure that all pregnant women infected with HIV are
identified early so they can be offered these effective interventions. In 1997, the
Ministry of Health developed guidelines recommending that all women be asked
about risk factors for HIV infection, and for those women at risk (or where the risk
could not be determined) they would be offered HIV testing.3

Since then, there have been many calls for these guidelines to be revised. The
Ministry announced in 2002 that the National Health Committee (NHC) would review
this policy. A group of experts was convened to consider the scientific evidence for
antenatal screening for HIV and reported back to the NHC in mid-2003; the final
recommendations of the NHC are still awaited

The recent episodes of MTCT show that the current practice in New Zealand is not as
effective as it could be in preventing this. While we believe that all women should be
offered and recommended an HIV test as part of their antenatal care, at least while we
await the NHC recommendations, it is imperative that all those caring for pregnant
women should follow the current Ministry’s guidelines. This process of offering an
HIV test should be part of comprehensive antenatal screening with the full informed
consent of the woman.4

If all pregnant women infected with HIV were identified early we would see few (if
any) episodes of MTCT in New Zealand, and the health and social consequences for
those children infected with HIV would be avoided.
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Acute Coronary Syndromes
Ellis and colleagues1,2 have succeeded in a first attempt to audit the treatment of acute
coronary syndromes in hospitals throughout New Zealand, and have shown that
invasive investigation and treatment is deficient by international standards, even in
hospitals which have invasive facilities.

There are two respects, however, in which Ellis et al’s studies should be considered as
pilot rather than definitive projects. First, the purpose of hospital audit, in addition to
providing a national perspective, should be to discover which hospitals are performing
well and which less well, so that poorly performing hospitals can learn from those
with the best performance.

In the UK, Myocardial Infarction Audit Project (MINAP)3 a grading system for
performance in speed of admission of patients to hospital, administration of
thrombolytic treatment and prescription of secondary preventive drugs, is provided
not only to individual hospitals but also to Strategic Health Authorities, to the
Department of Health and to the general public (How hospitals manage heart attacks)3

A comparative audit of hospital performance is essential if standards are to improve,
but this requires continuous audit over years rather than weeks.

Second, those measures which are most powerful in prevention of death from
coronary heart disease should receive preferential treatment in the audit process.
Resuscitation from cardiac arrest prevents many more deaths than any other treatment
for acute myocardial infarction with 65 (95%CI: 57–73) deaths prevented per 1000
patients treated. Of these prevented deaths, 30-40% are from cardiac arrest occurring
before admission to hospital.4,5

Allowing for the fact that many patients are ineligible, thrombolytic treatment should
prevent about 16 deaths per 1000 patients.6 Success of both of these treatments is
heavily dependent on the speed with which patients come under medical or
paramedical care, hence the importance of auditing delays from symptom onset to
coming under care. By contrast, the most favourable trial of subsequent non-invasive
vs invasive treatment in patients whose ongoing symptoms did not mandate
intervention prevented only 10 deaths/1000 patients (not statistically significant).7

Further audit of ACS in New Zealand requires an ongoing process, which includes
ambulance services as well as hospitals and pays due attention to success of
resuscitation, delays in coming under care, and delays in receiving thrombolytic or
primarily invasive therapy.

Robin M Norris
Formerly Honorary Professor of the Auckland School of Medicine
Auckland
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Response

We thank Professor Norris for his thoughtful comments about the first national audit
of patients presenting with an acute coronary syndrome to all 36 New Zealand
hospitals.1 All hospitals have access to their own data, and are able to anonymously
compare their results with national results and institute policies to encourage the use
of evidence-based therapies.

Furthermore, ongoing discussion of the data (both within and outside the group) has
been an effective way of stimulating improvements in local service delivery, within
the confines of the current service provision. However, we do not believe that
‘national league performance tables’ would be an appropriate way to present these
data, as there are multiple confounding factors that could influence raw data from this
(and any other) audit, and hence such tables would not provide an accurate
representation.

Such an approach has the potential to undermine public confidence in health
professionals, who give outstanding service to New Zealand patients.2 Representation
of data in this way might also lead to inappropriate changes in doctors’ practice,
rather than the intended improvements in treatment that we all seek.2 For example, in
New York State, the publication of cardiac surgery league tables has discouraged
surgeons from operating on their sickest patients (who would probably derive the
greatest benefit from surgery), so as to make their statistics look more favourable.

Clearly, our audit is not a pilot study. It is a unique and comprehensive project, in that
it represents a complete national audit of acute coronary syndrome patients, with in-
depth data collected by clinicians from all New Zealand hospitals that admit such
patients. As Professor Norris observes, definitive conclusions were appropriately
made— eg, regarding the limited provision of clinical services (including invasive



NZMJ 20 August 2004, Vol 117 No 1200 Page 3
URL: http://www.nzma.org.nz/journal/117-1200/1031/ © NZMA

strategies) compared with other ‘developed’ countries, and the markedly inequitable
levels of service delivery in different regional centres.3

The UK Myocardial Infarction National Audit Project is certainly impressive in that it
covers all hospitals in England and all but one hospital in Wales.4 Our study, on the
other hand, had only a fraction of the enormous budget that would be available in the
UK, and the doctors and nurses involved gave their time for free.

We agree that resuscitation from cardiac arrest is important. In this audit, however,
the focus was on hospital care. In the studies that Professor Norris cites,
approximately 40% of patients were resuscitated out of hospital.5 We did not include
data on resuscitation from cardiac arrest in our audit because each hospital had only a
small number of arrests, but we agree that it would be interesting to see how these
numbers change over time on a national basis. With respect to the comparison of
cardiopulmonary resuscitation with thrombolytic therapy, we believe that reperfusion
(whether by thrombolysis or by percutaneous coronary intervention) has an enormous
contribution to make because it offers the potential to reduce mortality by 50% if
patients are treated within the first hour after the onset of ischaemic symptoms,6 and
this could save more lives than out-of-hospital resuscitation. What we need most are
strategies that reduce the times to hospital presentation and to reperfusion, because
such approaches will save more lives not just by reperfusion, but also by resuscitation
from cardiac arrest.

The Fragmin and Fast Revascularisation During Instability in Coronary Artery
Disease (FRISC-II) study,7 which Professor Norris cites, actually did report a
significant 43% reduction in mortality with invasive therapy at 1 year (p=0.016),
equating to 17 lives saved, 20 non-fatal heart attacks prevented, and 200 readmissions
prevented per 1,000 patients randomised. Thus an invasive strategy is now the
preferred option for patients with unstable angina.

We very much agree that ongoing audit is important, and indeed a second New
Zealand national hospital audit is already being organised. The data collected will be
compared with those from the first audit, including times to administration of various
treatments. We are hopeful that this comparison will show increases in the use of
evidence-based therapies, leading to better health outcomes for New Zealand patients.
We also hope that this ongoing audit process will continue to spark debate within the
health service environment and health funding circles, so that we can improve on the
current low and inequitable levels of service delivery documented by our audit. New
Zealanders deserves better, and the New Zealand Acute Coronary Syndromes Audit
Group plans to continue as a major influence in achieving this goal.

Chris Ellis
Cardiologist and Senior Lecturer in Cardiology

Harvey White
Director of the Coronary Care and Green Lane Cardiovascular Research Unit

(On behalf of the New Zealand Acute Coronary Syndromes Audit Group)
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Skin infections of the limbs of Polynesian children
We write in relation to a recent article by Florian Finger and colleagues, entitled Skin
infections of the limbs of Polynesian children, which appeared in the New Zealand
Medical Journal on 23 April 2004 (http://www.nzma.org.nz/journal/117-1192/847/).1

This article falls well short of the standard required of publication in a peer-reviewed
journal, and calls into question the rigour of the NZMJ’s peer-review process.

One of the fundamental problems is that the authors have given no indication as to
how ethnicity was recorded, nor have they acknowledged any potential limitations as
a result of misclassification of ethnicity. Given that ethnicity is the primary focus of
the study, and the known problems with ethnicity data collection in health services,2

this information is critical to interpretation of the findings.3

The study also has an emphasis on describing inequalities without any genuine
attempt to understand them or to seek possible explanations. For example, it appears
that no socioeconomic indicators were included in the analysis: this omission
precludes examination of the relationship between ethnicity, socioeconomic factors,
and health outcomes. In addition, the issue of access to healthcare was not identified
as a potential explanatory factor for differences in hospitalisation rates. Maori and
Pacific families are known to experience greater barriers to accessing primary health
care,4,5 which serves to compound the effects of socioeconomic inequalities.

One particularly staggering comment in the paper relates to the higher incidence rates
of meningitis and pneumonia in Polynesian children. It is claimed that ‘the reasons
remain unclear, but it has been hypothesised that the high infection rate could be
attributed to genetic disposition’. In fact, the principal explanations for these
disparities are well documented in terms of household crowding and other
socioeconomic factors.6,7 It is now widely accepted that genetic differences cannot
explain ethnic inequalities in health,8 and assertions to that effect are misguided and
potentially harmful.9

Another major shortcoming of the study is the use of ‘Polynesian’ as an ethnic group
(including New Zealand Maori). Aggregating Maori and Pacific people into one
population group fails to recognise the vastly different histories, particularly in terms
of the legacy of colonisation, and the diverse social and cultural contexts that
differentiate these ethnic groups. It also fails to respect the right under the Treaty of
Waitangi to monitor disparities in health status between Maori and non-Maori: this
clearly demands the inclusion of Maori as a discrete ethnic group.

The article contains numerous other flaws and inaccuracies but space limitations
prevent us from attempting to address them all here. We are therefore extremely
disappointed that this article was accepted for publication. It contributes very little to
our understanding and has the potential to do more harm than good in terms of
reducing ethnic inequalities in health.

Other initiatives, such as the collaborative project being undertaken by Capital &
Coast DHB, Hutt Valley DHB and Regional Public Health, illustrate how a more
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comprehensive approach can be taken to address the issue of serious skin infections in
children.

Rhys Jones, Joanne Baxter, Dale Bramley, Sue Crengle, Elana Curtis, Ricci Harris,
Ramon Pink, Keri Ratima, Papaarangi Reid, Tania Riddell, Nina Scott
Maori Public Health Medicine Specialists and Registrars
Auckland
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Response

It’s hard to find the perfect manuscript.

The letter by Jones et al correctly points out areas of deficiency in the paper by Finger
et al, entitled Skin infections of the limbs in Polynesian and New Zealand Maori
children. The article by Finger et al had undergone the standard review process of two
peer reviewers, and having gained sufficient review points has undergone further
review from a member of the Editorial Board and/or myself (usually myself). Some
manuscripts also undergo review by a biostatistician, Maori/Polynesian adviser,
and/or ethicist. Most manuscripts require at least some revision prior to acceptance
and publication.

The peer-review process is not perfect. There is considerable published literature
about the shortcomings of peer review; however, to date, it is the best we have.
Articles are accepted for publication if they are of an adequate standard, but also
based upon their scientific value and relevance to the New Zealand heathcare sector.

This article, although not as scientifically strong as some others, has, however, high
relevance to the New Zealand health sector, with Maori and Polynesian health being
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an area of interest to the readers of the Journal, Editorial Board, and to groups such as
the Health Research Council. I have previously stated in editorials that I am keen to
publish New Zealand audit data on common New Zealand conditions.

This sort of article does little to improve an impact factor of the New Zealand Medical
Journal (which is important to our authors), however it is of interest to our readers,
which is why the Journal is published. Eventually, at the end of the process, the
decision to publish an article is up to me.

Frank A Frizelle
Editor, NZMJ
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Sub-clinical osteomalacia
Vitamin D-deficient sub-clinical osteomalacia may not be recognised because of non-
specific symptoms.1,2 Vague presentation with ill-defined back pain, walking
difficulty and poor mobility, muscle wasting and weakness, unsteadiness and
alteration in gait, repeated falls, and unexplained bone fracture make up a protean
clinical picture. Such varied symptoms may be attributed to senescence, or
intercurrent illness.

Diagnosis of vitamin D-deficiency necessitates measurement of serum 25 hydroxy
vitamin D concentration. Very low serum 25 hydroxy vitamin D levels are not simply
a biochemical abnormality—it is associated with physiological, pathological, and
clinical evidence of vitamin D deficiency.3 Serum 25 hydroxy vitamin D provides
evidence of vitamin D status, and levels below 20–25 nmol/L indicate vitamin D
deficiency.4

Case 1

A previously well, house-bound, 86-year-old Caucasian woman presented with low
back pain (over 3 months) and walking difficulty. A lumbar spine X-ray showed
degenerative disease with collapse fractures of the L2/L3 vertebrae. Dual energy X-
ray absorption disclosed femoral neck bone mineral density of 0.5292 g/cm2, with a T
score of -3.41.

Her pre-treatment biochemical test results were serum calcium (corrected) = 2.49
mmol/L; phosphate = 1.17 mmol/L, alkaline phosphatase = 160 u/L (n = 40–130),
25 hydroxy vitamin D ≤12.5nmol/L (n >50), 1,25 dihydroxy vitamin D = 29 pmol/L
(n = 40–150), parathyroid hormone (PTH) = 4.0 pmol/L (n = 1.6–6.2), and creatinine
= 0.08 mmol/L.

The patient was considered to have sub-clinical osteomalacia, with underlying
postmenopausal osteoporosis. She was treated with oral calcium 1.2 g/day, vitamin
D2 800 u/day, and alendronate 70 mg/week. By the end of the third week, her post-
treatment biochemical results were 25 hydroxy vitamin D = 90 nmol/L,
1,25 dihydroxy vitamin D ≥160 pmol/L, and alkaline phosphatase = 217 u/L.

Furthermore, during the third week of treatment, her back pain resolved and her
walking ability improved.

Case 2

A 77-year-old Caucasian woman lived alone at home and had repeated falls over the
previous year. She had poor mobility, was unsteady on her feet, and used a frame. She
could not cope with household chores. She slipped and fell on her left hip, which
became painful.

Skeletal X-rays showed: lumbosacral spine was osteopenic; compression fractures
were seen at thoracolumbar levels; and multi-level severe degenerative changes with
loss of disc space noted at all lumbar levels.
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Her pelvis showed an abnormal appearance in the left hip—with destruction of
femoral head, and pathological fractures through the acetabulum, femoral neck, and
inter-trochanteric region. An old healed fracture of the left inferior pubic ramus was
also observed. Both shoulders were subluxated.

Her pre-treatment biochemical test results were serum calcium (corrected) =
2.45 mmol/L, phosphate = 1.35 mmol/L, alkaline phosphatase = 114 u/L, parathyroid
hormone = 7.1 pmol/L, 25 hydroxy vitamin D ≤12.5 pmol/L, and creatinine =
0.09 mmol/L.

The patient was considered to have sub-clinical osteomalacia and postmenopausal
osteoporosis. She was treated with calcium 1.2 g/day, and vitamin D2 800 u/day.
After 5 weeks of treatment, her post-treatment biochemical test results were 25
hydroxy vitamin D = 65 pmol/L, alkaline phosphatase = 139 u/L, and parathyroid
hormone = 2.3 pmol/L.

Recognition of vitamin D deficiency osteomalacia may be delayed for several years
because of non-specific symptomatology.5 Correction of vitamin D status was
achieved in 3–5 weeks in these patients, associated with a small rise in alkaline
phosphatase, thus indicating early bone response. Musculoskeletal manifestations of
osteomalacia may simulate arthritis.6 Muscle wasting and weakness may cause falls in
elderly people7—but prolonged treatment over 2 years with calcium, vitamin D, and
alendronate significantly increases bone density when osteomalacia co-exists with
osteoporosis.8

Ronu Ghose
Physician
Tokoroa Hospital
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Osteomalacia
Dr Ghose contends that in the treatment of osteomalacia ‘monitoring long-term bone
recovery BMD measurements are superior to ALP’ (Osteomalacia: recovery of bone
density. N Z Med J. 18 June 2004, Vol 117, No 1196. URL:
http://www.nzma.org.nz/journal/117-1196/940/).

These two measurements relate to different biological processes; the alkaline
phosphatase reflecting osteoblastic activity, and the DEXA measurement of bone
mineral density reflecting largely bone calcium content. Rather one measurement
being superior to the other, they are in fact complementary.

Alan Doube
Consultant Rheumatologist
Waikato Bone Density Service
Hamilton
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14th BIENNIAL CONFERENCE
ASIAN PACIFIC ASSOCIATION FOR STUDY OF THE LIVER (APASL)
December 11–15, 2004, New Delhi, India

Highlights of the congress are:
One day post-graduate course on “clinco-patho- radiological decision making in
Hepatology”, Three day core-meeting with emphasis on molecular, genetic and
immunological basis of liver diseases and novel approaches to therapy, Parallel sessions  on
Pediatric Hepatology, Liver Pathology, Surgical Hepatology including liver transplantation,
Radiology in Liver Diseases, Molecular Hepatology and Nutrition in Liver Diseases, AASLD
– APASL session on “Epidemiology of liver diseases in Asia”, Workshop on “ Endoscopic
and Radiological procedures in Liver Diseases”, Free Paper – Presentations, Awards and
travel bursaries for young investigators.

The confirmed invited International Speakers include:

Mariam Alter–USA,  Prithi Bhathal–Australia,  Andres Blei–USA,  Hubert E Blum–Germany,  Scott
Bowden – Australia ,  Thomas Boyer–USA,  David A Brenner–USA,  A. D. Burt–UK ,  Roger
Butterworth– Canada,  Ranjeet K. Chandra–Canada,  Mei-Hwei Chang–Taiwan,  Dhing-Shinn Chen–
Taiwan,  Pei-Jer Chen–Taiwan,  Yung-Chi Cheng–USA,  Wan-Cheung Chow–Singapore,  Jayant Roy
Chowdhury–USA,  Roongpisulthipong Chulaporn–Thailand,  Anuchit Chutaputti –Thailand,  Ram
Chuttani–USA,   Graham Cooksley–Australia,  Kiron M Das–USA ,  Helmut Denk –Austria,  Valeer J.
Desmet–Belgium,  Anil Dhawan–UK,  Francis J Dudley–Australia,  Sheung T Fan–Hong Kong ,
Geoffrey C Farrell–Australia,  Edward J Gane–New Zealand,  Khean-Lee Goh–Malaysia,  Richard
Guan–Singapore,  Sanjeev Gupta–USA,  Saeed Hamid–Pakistan,  Winita Hardikar–Australia,  Makoto
Hashizume–Japan,  Norio Hayashi–Japan,  Abhi Humar–USA,  Wasim S M Jafri–Pakistan,  Rajiv
Jalan–UK, PeterL.M.Jansen–The Netherlands  ,  Patrick S Kamath–USA,  Ajai Khanna–USA,  Ray W
Kim–USA,  Gerald Kircheis–Germany,  Kris Kowdley–USA,  Masatoshi Kudo–Japan,  Ching L Lai–
Hong Kong,  Shiu-Kum Lam–Hong Kong,  George K K Lau–Hong Kong,  Joel E. Lavine–USA,
Gillies P Layrargues–Canada,  Laurentius A Lesmana–Indonesia,  Nancy W Y Leung–China,  Sharon
Lewin–Australia,  Yun-Fan Liaw–Taiwan,  Stephen Locarnini–Australia,  Anna S F Lok–USA,  Pairoj
Luengrojanakul–Thailand,  Michael P Manns–Germany,  Giulio Marchesini–Italy,  Akira Matsui–
Japan, GeoffreyW McCaughan–Australia,  Mohd I Merican –Malaysia,  Fock K Ming–Singapore,
Masaru Miyazaki–Japan,  Masashi Mizokami–Japan,  Masao Omata –Japan,  J W Park–Korea,
Massimo Pinzani–Italy,  Lawrie Powell–Australia, Thierry Poynard–France,  Barbara Rehermann –
USA,  Juan Rodes–Spain,  Vinod K Rustgi–USA,  Arun J Sanyal–USA, Christopher Sarrazin–
Germany,  Vijay Shah–USA,  Daniel Shouval–Israel,  Jose D. Sollano Jr.–Philippines,  Greg V
Stiegmann–USA,  Dong J Suh–Korea,  K C Tan–Singapore, N Terrault–USA,  Fouad Thakeb–Egypt,
Paul J Thuluvath–USA,  Lorne Tyrrell–Canada ,  Dominique Valla– France,  Diego Vergani–UK,
Giorgina Vergani–UK,  Bao–En Wang–China,  Zhong–Gao Wang–China,  Ian R Wanless–Canada,
Roger Williams–UK,  George Wu–USA,  Sheng-Long Ye–China,  Chau-Ting Yeh–Taiwan,  Zobair M
Younossi–USA,  Arthur Zimmermann–Switzerland,

Abstract Deadline: August 31, 2004. Online abstract submission and registration available.

APASL President:  S.K. Sarin

Email: welcome@apaslindia2004.com ; Website: www.apaslindia2004.com
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Bioterrorism: Guidelines for Medical and Public Health
Management
Donald A Henderson, Thomas V Inglesby, and Tara O’Toole (eds). Published by
AMA Press, 2002. ISBN 1-57947-280-X. Contains 256 pages. Price US$29.95

This book provides a series of articles discussing six potential bioterror agents or
toxins that cause anthrax, smallpox, plague, botulism, tularaemia, and viral
hemorrhagic fevers; and how we can prepare for public health disasters involving
these agents. These agents are all ‘Category A’ agents because of their potentially
devastating impact on both individuals and society if used as agents of biologic
warfare.

A strong public health system is needed to respond to bioterrorism threats, however it
is the early recognition by clinicians of uncommon illnesses, which can provide the
early alert that public health emergency responses require. This in turn requires all
front-line healthcare professionals to be aware of the presentations of these diseases.
The articles included in this book, although previously published in JAMA prior to
the events of September 11, 2001, have been updated to provide up-to-date
information invaluable for healthcare professional education.

The anthrax attacks in the United States in 2001, and indeed the ‘white powder’
incidents in New Zealand have given a new sense of urgency to biodefence planning
in many countries. Five case reports describe in detail a number of the individual
anthrax cases resulting from the 2001 attacks.

In his Foreword, Anthony Fauci states:

‘Much was learned from the anthrax attacks of 2001; encouragingly, the survival rate
of patients with inhalation anthrax was considerably higher than previously reported,
perhaps due to rapid diagnosis, aggressive therapy with multidrug antibiotic
regimens, and state-of-the-art general medical supportive care’.

Other potential bioterrorism agents are also considered comprehensively. Their
history, epidemiology, microbiology, pathogenesis and clinical presentation,
diagnosis, prevention, infection control, and medical management are all covered and
illustrated with some excellent photographs. The discussion on the use of smallpox
vaccine for mass vaccination and ring vaccination is particularly relevant to New
Zealand. With a limited stockpile of vaccine, a focussed selective programme will be
required.

Finally, bioterrorism preparedness and response are analysed, including the scientific
and legal implications of quarantine as a possible public health tool in the event of a
bioterror attack. Of critical importance is the development of a public communication
strategy to dispel rumours and minimise social disruption.

This book tells us that, to effectively meet future public health threats, all healthcare
professionals must be alert and prepared. It has some excellent illustrations, a
comprehensive bibliography, and is a ‘must read’ for clinicians, nurses,
epidemiologists, public health specialists and national and District Health Board
(DHB) emergency planners.
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Lance C Jennings
Clinical Virologist
Canterbury Health Laboratories
Canterbury District Health Board
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ImmunoFacts: Vaccines & Immunologics
John D Grabstein. Published by Facts and Comparisons, 2002. ISBN 1-57439-184-4.
Contains 1264 pages. Price A$118.30

This book has a very wide scope, providing detailed information on vaccines and
other immunologics. It begins with the theory and perspectives of immunology, then
proceeds to viral and bacterial vaccines. Subsequent chapters cover immune
globulins—including monoclonal antibodies, hypersensitivity agents,
immunomodulators/mediators (including interferons), and interleukins. Chapters also
cover investigational drugs and veterinary vaccines.

Compilation of this information is the work of the author (who is a pharmacist and an
epidemiologist with the United States Army Medical Department) who is assisted by
the publishing staff of Facts and Comparisons, who must plan an important role in the
collection and collation of information. The members of his editorial advisory panel
include recognised experts in clinical immunology, vaccines, and immunisation.

Appendices contain vaccine recommendations, drug interactions, a directory of
manufacturers, a bibliography, and other information—however currency in all these
areas is a concern. The majority of the references listed are more than 10 years old,
which is surprising when the book is stated ‘to provide the most up-to-date
information in this field’.

The historical information about various vaccines is interesting and useful for
teaching purposes; however for New Zealand healthcare professionals, the New
Zealand Immunisation Handbook covers this area with more than adequate relevant
vaccine information. Nevertheless, this book contains excellent information and
because of its comprehensiveness it would be a valuable addition to medical reference
libraries.

Lance C Jennings
Clinical Virologist
Canterbury Health Laboratories
Canterbury District Health Board
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Gay Men, Sex & HIV in New Zealand
Heather Worth. Published by Dunemore Press Ltd, 2003. ISBN 0-86469-434-2.
Contains 237 pages. Price NZ$39.95

It is unusual not to be able to find someone to review a book. Six possible reviewers
declined to review this book, for a variety of reasons, which awoke my interest in the
book. If no-one else would do it, I would, then at least I would find out what the
problem was.

The 237-page paperback was published in 2003. It reports research undertaken in
New Zealand while the author was working for the New Zealand AIDS Foundation.
The research is about sexual behaviour and relationships of gay men. The issues of
HIV testing and male and transgender sex workers are also discussed. The book
presenting the results of the research in the historical and social context of the
introduction of HIV in New Zealand, over the last 20 years. It is not a history of AIDS
in New Zealand.

The style of providing statistical information and personal comments from individuals
is an interesting approach to providing the information from the research. The book is
well presented and uses good-sized typeface. The language used is easy to read;
however, I found the book, disjointed, difficult to follow, and I expect would be of
interest to a minority of people who have a clinical practice of HIV patients and, even
then, most who are interested may be better reading the original research.

I think I now know why no-one wanted to review it. It is boring.

Frank A Frizelle
Editor, NZMJ


