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Epidemiology and diagnostic testing for meningitis in adults as the meningococcal epidemic declined at 
Middlemore Hospital 
Stephen McBride, Jennifer Fulke, Hannah Giles, Mark Hobbs, Jun Suh, Vani Sathyendran, Emily Thompson, 
Susan Taylor, David Holland 

We studied all cases of meningitis (a potentially life-threatening infection of the fluid which surrounds the brain 
and spinal cord) in adults admitted to Middlemore Hospital over 10 years from 2000 to 2009. Over the study 
period, the number of cases of meningitis caused by the germ Neisseria meningitidis (the germ that causes 
“meningococcal disease” including meningococcal meningitis) decreased as the national epidemic of 
meningococcal disease ended, but the total number of cases of meningitis at Middlemore Hospital didn’t change. 
By the end of the study period, another germ which can cause meningitis called Streptococcus pneumoniae had 
become more common than Neisseria meningitidis as a cause for meningitis at Middlemore hospital, which has 
meant that extra antibiotics have to be used for treating suspected meningitis cases. Our hospital laboratory has 
gotten significantly better at finding out which germ is causing meningitis over time, mostly due to increasing 
use of a new type of test called PCR, which identifies bacteria and viruses by looking for their DNA (or RNA in 
the case of some viruses). It remains vital that doctors are vigilant for signs of meningitis in their patients – 
meningococcal meningitis rates have fallen but cases of meningitis still occur. 

 

Lymphogranuloma venereum in men who have sex with men: evidence of local transmission in New 
Zealand 
Indira Basu, Collette Bromhead, Michelle Balm, Arlo Upton, Murray Reid, Rick Franklin, Jane Morgan, James 
Bower, Gillian Henderson, Sally A Roberts 

Lymphogranuloma venereum (LGV) is an uncommon sexually transmitted infection seldom seen in New 
Zealand. Outbreaks have been reported in Europe, North America and Australia. There is now evidence that 
local transmission of this treatable infection may be occurring in New Zealand. The diagnosis should be 
considered in men who have sex with men and who present with anal discomfort regardless of a history of 
overseas travel or not. Additional diagnostic testing is required to make the diagnosis of LGV. 

 

Synopsis of New Zealand’s inaugural Influenza Symposium – influenza is a severe vaccine-preventable 
disease 
Mary Nowlan, Nikki Turner, Tomasz Kiedrzynski, Lance Jennings 

During the New Zealand inaugural Influenza Symposium in 2014, international and local experts discussed the 
prevalence and impact of influenza and the advances in influenza vaccine effectiveness and safety. Influenza is 
an important disease in New Zealand, and each year results in hospitalisation and death of the most vulnerable, 
including very young children, adults of 65 years of age, pregnant women and people of all ages with 
underlying medical conditions. Improvements in vaccine uptake are required to protect those most at-risk from 
the complications of influenza, including by family members and healthcare workers. Further research is needed 
to provide more information around the effectiveness and safety of the influenza vaccine and the seriousness of 
influenza. 

 

Why do patients attend Dunedin’s free clinic? An audit of general practice activity using the ICPC-2 
classification system 
Lik Loh, Chrys Jaye, Susan Dovey 

This was an audit using the International Classification of Primary Care (Second Edition) system of the reasons 
for patients at Dunedin’s free clinic visiting their general practitioner. The main categories of the reasons for 
Free Clinic patients visiting their GP were administrative, social and psychological. Repeat prescriptions and 
Work and Income medical certificates were the top “reasons for encounter”. 
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Plasmid-mediated AmpC beta-lactamase-producing Escherichia coli causing urinary tract infection in the 
Auckland community likely to be resistant to commonly prescribed antimicrobials 
Dragana Drinković, Arthur J Morris, Kristin Dyet, Sarah Bakker, Helen Heffernan 

Plasmid-mediated AmpC beta-lactamases (PMACBLs) are enzymes that confer resistance to most beta-lactam 
antimicrobials. Although the prevalence of PMACBL-producing E. coli is low in the Auckland community, it 
has increased in recent years. Most of community-onset PMACBL-producing E. coli infections seem to be 
acquired in the community, causing mostly urinary tract infections in women, with E. coli isolates likely to be 
resistant to commonly prescribed antimicrobials. A large proportion of patients did not have a recent history of 
hospitalisation or antimicrobial treatment. 

 

Colonisation with Staphylococcus aureus and Streptococcus pyogenes in New Zealand preschool children 
Sarah Berry, Susan Morton, Polly Atatoa Carr, Emma Marks, Stephen Ritchie, Arlo Upton, Debbie Williamson, 
Cameron Grant 

Hospital admission rates for skin infection in young children in New Zealand are higher than in other developed 
countries and are increasing. We collected swabs from the nose, throat and the skin in the crook of the elbow 
from 139 4-year-old New Zealand children to determine what proportion of children have the two bacteria that 
cause most skin infections, Staphylococcus aureus and Streptococcus pyogenes, growing in their nose, throat or 
on their skin. We showed that Staphylococcus aureus was present in 54% and with Streptococcus pyogenes in 
16% of these children. These data are the first to show how common it is for preschool aged children in New 
Zealand to have these two bacteria present in their nose, throat or on their skin. 
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EDITORIAL 

 

Recent advances in laboratory testing of cerebrospinal fluid 

improve the care of patients with meningitis 
Mark Thomas 

Meningitis is an uncommon but potentially catastrophic illness. It can kill previously well people 

within a matter of hours or days. However, early in its course, or when caused by organisms with low 

virulence, it may be relatively difficult to distinguish from other much more common illnesses.
1
 

For the patient’s general practitioner the crucial issues are to consider the diagnosis, and to promptly 

transfer to hospital any patients whose clinical features are consistent with the diagnosis of meningitis. 

This will inevitably result in the referral to hospital of many patients who turn out not to have 

meningitis. For hospital doctors assessing patients with a possible diagnosis of meningitis, the crucial 

issues are to promptly perform those tests which may confirm or exclude the diagnosis of meningitis 

and identify the infecting organism, and, while waiting for the results of these tests, to start empiric 

antimicrobial treatment.  

In general, effective antimicrobial treatment should be commenced within one hour of the diagnosis 

of meningitis being considered, and often is started by the referring general practitioner. In the 

majority of patients, meningitis is not a life-threatening illness, and recovery occurs within a few days, 

without the need for antimicrobial therapy. Rapid identification of the organism responsible for 

meningitis can allow many patients to be reassured, have their treatment stopped and be promptly 

discharged from hospital.  

The report by McBride and co-authors, based in the adult infectious diseases department and the 

microbiology laboratory at Middlemore Hospital, in this issue of the NZMJ, provides information on 

the aetiology of meningitis in adult patients admitted to their hospital between 2000 and 2009, and the 

diagnostic tests they found most useful to identify the infecting microbe.
2
  

During the study period the annual rate of admission to hospital for meningitis was approximately 1 in 

5000 adults. The patients were relatively young, with a mean age of approximately 35 years, and with 

equal numbers of men and women. Overall, in 60% of patients no infecting pathogen was identified. 

However, the increasing use of new diagnostic tests during the study period resulted in a dramatic 

increase in the proportion of cases with a microbiologically proven aetiology, which doubled from 

25% in 2000 to 50% in 2009.  

Between 1991 and 2007 New Zealand suffered from a prolonged, severe, epidemic of disease due to 

Neisseria meningitidis.
3
 During the study conducted by McBride et al this national epidemic of 

meningococcal disease was declining, and in 2009, the last year of their study, there were no cases of 

meningococcal meningitis in adults admitted to Middlemore Hospital. However, N. meningitidis 

remains an important pathogen to consider in all patients presenting with meningitis because of the 

extreme rapidity with which it can kill, and because it responds so well to antimicrobial treatment.
4
  

Unfortunately, in approximately 50% of patients with meningococcal meningitis the bacteria are not 

visible in a Gram-stained sample of cerebrospinal fluid (CSF), and in patients who have received 

antimicrobial treatment prior to lumbar puncture N. meningitidis may fail to grow. In recent years 

many hospital microbiology laboratories have introduced a polymerase chain reaction (PCR) test to 

detect N. meningitidis DNA, either in samples of CSF, or in blood from patients with meningococcal 

septicaemia. This test is extremely reliable at detecting the presence of meningococci, even when CSF 

has been collected some days after the start of antimicrobial treatment.
5
 In those patients whose 

episode of meningitis is due to N. meningitidis (6% in the Middlemore Hospital study), intravenous 

treatment with large doses of penicillin should be continued for a total of 3 days.
4
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The bacterial pathogen most frequently identified in the Middlemore Hospital study was 

Streptococcus pneumoniae. In recent years many microbiology laboratories have used the 

pneumococcal immuno-chromatographic test (PICT) to detect pneumococcal polysaccharide in CSF. 

This simple, relatively cheap test can rapidly and reliably determine whether meningitis is caused by S. 

pneumoniae.
6
 This information is helpful to the treating clinician because of its impact on decisions 

about antimicrobial treatment. Approximately 16% of S. pneumoniae isolates in New Zealand have 

reduced susceptibility to penicillin.
7
  

Because meningitis due to these relatively resistant strains may respond poorly to treatment with 

penicillin, patients with suspected or proven pneumococcal meningitis should be treated with 

penicillin, plus vancomycin either until the episode of meningitis has been demonstrated not to be due 

to S. pneumoniae, or until the infecting strain of S. pneumoniae has been shown to be fully sensitive to 

penicillin. McBride et al found that a negative PICT provided strong evidence that meningitis was not 

due to S. pneumoniae, and used this result as a basis to stop treatment with vancomycin. 

A virus was the most frequently identified cause of meningitis in the Middlemore Hospital study. As 

in other studies,
8
 enteroviruses were the most commonly identified viruses (17% of patients), 

followed by herpes simplex viruses (4% of patients) and varicella zoster virus (3% of patients). PCR 

testing of CSF provides a rapid, reliable method for detecting these viruses and has largely replaced 

viral culture, because of advantages in speed, accuracy and availability. Timely identification of one 

of these viruses as the cause of a patient’s episode of meningitis is beneficial because it allows the 

patient to be reassured about the expected outcome and antibacterial therapy to be discontinued.  

Other microbial causes of meningitis not identified in the Middlemore Hospital study include 

Leptospira species and human immunodeficiency virus (HIV). Leptospirosis remains a relatively 

common disease in livestock farm workers, particularly dairy farmers, and in meat processing workers 

in New Zealand.
9
 It should be considered in patients who report potential exposures to animal urine, 

especially if there is associated conjunctival injection, and abnormalities in renal and/or hepatic 

laboratory tests. A PCR test for leptospira DNA in the patient’s CSF is very reliable but not widely 

available.
10

  

Occasionally, patients who have recently acquired HIV infection will present with the clinical and 

laboratory features of aseptic meningitis. This diagnosis should be suspected in patients with 

epidemiological risk factors for HIV infection, and can be confirmed by demonstrating high levels of 

HIV in the patient’s serum.
11

 

Adverse reactions to medications are an occasional cause of aseptic meningitis, and need to be 

considered in the large proportion of patients in whom a microbial cause is not identified. 

Sulphonamides, non-steroidal anti-inflammatory drugs, and immune modulating agents such as anti-

lymphocyte antibodies, are among the most common causes of drug-induced aseptic meningitis.
12

 

Occasional patients will suffer repeated episodes of meningitis before the association is recognized. 

During recent years medical microbiology laboratories have rapidly embraced a range of innovative 

technologies that have dramatically increased the speed and precision with which they can identify the 

organisms responsible for many microbial diseases. Faster and more accurate identification of the 

infecting pathogen can allow clinicians to promptly adjust treatment, thus improving outcomes for 

their patients.  

The staff of the microbiology laboratory at Middlemore Hospital should be congratulated for their 

enthusiastic introduction of the new technologies that have resulted in improved diagnostic accuracy 

in patients admitted with meningitis to their hospital. Hopefully, the report by McBride et al will 

stimulate clinicians caring for patients with meningitis in other New Zealand hospitals to discuss with 

their local microbiologists the range of tests their laboratory can provide, and the benefits and costs of 

introducing new tests.  

Clinicians may be surprised by the breadth and impact of recent advances in microbiological testing. 
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EDITORIAL 

 

Reflections on the evolving role of Infection Services in 

New Zealand 
Brendan J Arnold, Timothy K Blackmore 

Infectious disease as a cause of morbidity and mortality in New Zealand has perhaps faded from 

prominence in recent decades, as it has in many parts of the Western World. Improved sanitation, 

food production, vaccinations, and antibiotics have had a major impact on diseases that were once 

common place.  

The practice of Infectious Diseases has evolved and hospital-based services have become focused 

towards management of surgical site infections, guideline development, antimicrobial stewardship, 

and working with infection prevention and control. This edition of the Journal has a focus on 

infectious diseases, and comes at a time when New Zealand is hosting an international infectious 

diseases conference, and provides an opportunity for us to reflect on the speciality. 

National Vaccination Programme 

The national childhood vaccination programme has had many notable successes. New Zealand led the 

world in the introduction of childhood hepatitis B vaccination, and the MeNZB
TM

 meningococcal 

vaccination programme helped to successfully control a 15-year epidemic. Other major successes 

include invasive Haemophilus influenzae B, poliomyelitis, diphtheria, tetanus, congenital rubella, and 

endemic measles.  

More recently the addition of the conjugate pneumococcal vaccine has resulted in an 80% reduction in 

the incidence of invasive-pneumococcal disease in children under 2 years of age.
1
 The effort put into 

increasing immunisation coverage by the Ministry of Health, DHBs and vaccinators, has been a great 

success and childhood vaccination rates are now at an all-time high of around 94%.
2
 

The control of HIV and the future cure of hepatitis C 

Infectious Diseases (ID) as a speciality really established itself as a distinctly separate entity from that 

of Clinical Microbiology, around the time that HIV came to prominence. Those that treated HIV 

developed multidisciplinary interests in occupational health and sexual health (to prevent infections at 

both work and play), drug interactions, opportunistic infections and palliative care.  

The incredible revolution that followed as a result of effective drug treatment, taught us about the 

importance of medication adherence, simplicity of regimens and other factors related to healthcare 

engagement. As a result, HIV infection has become a model of chronic disease management that 

defines a significant part of ID practice. Ischaemic heart disease, obesity and retirement planning are 

now of more concern than CD4 counts for many patients with HIV! This means that many aspects of 

continuing HIV care have become the domain of the general practitioner.  

Unfortunately there are still nearly 200 new diagnoses of HIV per year in New Zealand, many 

presenting late with advanced disease to general practitioners and non-ID services. HIV may be the 

underlying cause in a broad range of presentations, and this reinforces the need to test patients 

presenting with chronic or enigmatic disease, regardless of the lack of perceived risk factors.  

The prospect of a cure for chronic hepatitis C infection is upon us, with the development of highly 

active drugs against this virus. Unlike HIV, which requires lifelong treatment at around $10,000 per 

year, hepatitis C is now best managed with a short course of treatment currently costing in excess of 

$100,000. These medications are not yet available in New Zealand, and will require a significant but 

short term increase in national pharmaceutical expenditure, assuming that needle exchange 
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programmes and prevention strategies remain in place. Some planning will be required to cope with 

this increased cost, and the challenge will be to enhance and develop services to engage and treat this 

often disenfranchised group.  

Skin, soft tissue and respiratory infections, and social inequity 

Infections are still an important reason for admission to general services in New Zealand hospitals, 

disproportionately affecting some sections of society. A major study found that overnight 

hospitalisations due to infectious diseases had risen in absolute and proportionate terms over the 

previous two decades, currently accounting for 27% of all admissions. These were predominantly skin 

and soft tissue and respiratory infections, and the burden was greatest in the very young and old, and 

in those with socioeconomic disadvantage.  

Māori and Pacific peoples were more than twice as likely to be hospitalised with a serious infection 

than other ethnic groups.
3
 Another study showed that Staphylococcus aureus (S. aureus) skin and soft 

tissue infections have increased by approximately 5% every year over the last decade.
4
  

Similarly, the incidence of acute rheumatic fever in New Zealand has risen, with rates more than 

doubling between 2005 and 2013, again disproportionally affecting Māori and Pacific peoples.
5
 It is 

suggested that rising income inequality, crowding and substandard housing conditions, and disparities 

in healthcare access are responsible for these increases.
3
  

Only the most complicated of these infections are managed by infection services, and prevention is 

mostly in the realm of Primary Care, Public Health and social policy. 

Antibiotic resistance and stewardship 

New Zealand has traditionally enjoyed low rates of antibiotic resistance compared to many overseas 

countries, but a progressive increase has occurred recently.  

Antibiotic-resistant clones of E. coli and methicillin-resistant S. aureus appear to have been 

introduced from overseas, with the prospect of multi-resistant Gram-negative bacteria becoming 

endemic in long term care facilities and parts of the community in general. These modern microbial 

menaces have us recommending older drugs such as nitrofurantoin, using specialist drugs such as 

fosfomycin, or resorting to costly intravenous therapy.  

The treatment of even a “simple” urinary tract infection becomes complicated when it is due to 

bacteria resistant to the common oral antibiotics. Infections that are potentially even untreatable have 

now been reported in New Zealand, including our own hospital. Many hospitals in Australia and New 

Zealand are now spending hundreds of thousands of dollars more per year on testing and treatment of 

multi-drug resistant organisms.  

The treatment of multi-resistant infection is often complex, and is a significant increasing demand on 

infection services. We therefore need to preserve our enviably low resistance rates, and antimicrobial 

stewardship must be a national priority. Guiding and promoting appropriate antimicrobial prescribing, 

and advising on the treatment of antibiotic-resistant infections is a role of ever increasing importance 

of the infection specialist in New Zealand.  

Infection services 

The practices of Infectious Diseases and Clinical Microbiology have evolved to the extent that there is 

a lot of confusion and role overlap between the disciplines. The differences between ID, Microbiology 

and Infection Prevention and Control have always been hard to explain. The more appropriate 

descriptor may be “Infection specialist”, reinforcing the collaboration and co-operation between 

services which remains a defining and key feature of effective infection services.  

Many quality improvement, reporting systems and infection prevention services are targeted towards 

minimisation of preventable infection within the New Zealand healthcare system. Examples include 
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the national hand-hygiene programme, central line-associated bacteraemia and surgical site infection 

surveillance and prevention, and Clostridium difficile surveillance.  

All of these projects require a consistent and co-ordinated approach, and have highlighted the critical 

role of the complete repertoire of infection services within hospitals, including quality improvement 

services. In an era of laboratory mergers and privatisation, an integrated approach to infection 

surveillance, management, and prevention becomes harder to achieve, but ever more important.  

“Battle of the biofilm” and Outpatient Antibiotic Therapy 

The numbers of elective surgeries for hip and knee arthroplasty has risen as the population ages, with 

a two-to-three fold increase in the last 15 years alone.
6
 The infection rate from these procedures is 

approximately 1.3%,
7
 and management of infected prostheses is one of the biggest demands on 

clinical infection services. This is due to the large number of operations performed and the complexity 

and prolonged duration of treatment required. Likewise, although only a low percentage of vascular 

access devices, cardiac pacemakers, prosthetic heart valves and vascular grafts become infected, the 

consequences of these infections are potentially catastrophic.  

Microbes adhere to prosthetic materials and form a biofilm that is particularly difficult for antibiotics 

to penetrate and clear. “Battling the biofilm” is now the daily task of the infection specialist, and is a 

major driver of the need for Outpatient Parenteral Antibiotic Therapy (OPAT). Running an efficient 

and appropriate OPAT service is critical for managing biofilm infections in the community and is a 

key component of infection services. 

Rise of the “Plandemics” 

Increased travel and mobilisation of peoples across international borders, globalisation of the food 

chain, alteration of ecological habits and climate change, renders New Zealand almost as vulnerable 

to emerging infectious diseases as other parts of the world.  

H1N1 2009 influenza arrived just weeks after the outbreak was first reported in Mexico, and even a 

disease such as Ebola occurring in West Africa is a threat. New Zealand’s relative isolation raises the 

possibility that we may be able to avoid or contain some of these diseases of international significance. 

This leads to “planning frenzies” which underpin the fact that we still do not have a national response 

team, with all of the tools required to identify and manage highly contagious diseases with minimal 

disruption to routine services.  

Successive generations of infection specialists, public health physicians and scientists are left 

wondering why we do not have a properly trained and resourced national centre that manages initial 

cases and leads any escalation planning as required.  

Conclusion 

Infectious diseases in New Zealand remains on the agenda for almost every part of the healthcare 

system, and the old principles of household crowding, hygiene and general health still need to be 

addressed. Prevention of transmission is a never-ending quest and becomes increasingly important as 

the simple antibiotics lose their effectiveness.  

The greatest challenge is not how to start antibiotics, but when it is most appropriate to stop. Infection 

Services help by developing and updating empiric treatment guidelines and becoming directly 

involved in the management of infections that are prolonged or complicated. This is the lot of the 

modern Infection Service: more guideline writing, auditing, and working with other groups on general 

processes. The hands-on “honest work” is increasingly the management of surgical infections and 

OPAT services, and helping with difficult individual patient decisions. 
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EDITORIAL 

 

Time to modernise response to sexually transmitted 

infections 
Peter Saxton, Jane Morgan, Adrian Ludlam 

New Zealand’s Parliament is considering changes to the Health (Protection) Amendment Bill that 

would make HIV, gonorrhoea and syphilis notifiable infectious diseases. Historically, New Zealand 

has followed the UK model of surveillance for sexually transmitted infections (STIs), with voluntary 

surveillance from sentinel clinics, more recently expanded to diagnostic laboratories. There are 

acknowledged limitations to this approach however, namely infections diagnosed in general practice 

and unreported.  

The proposed changes are therefore welcomed by many in the sexual health sector as a step towards 

updating New Zealand’s responsiveness to modern STI epidemics,
1,2

 in a world of high international 

sexual mobility, Internet-facilitated partner acquisition and changing sexual norms. 

Whether to include chlamydia (Chlamydia trachomatis) and its variant lymphogranuloma venereum 

(LGV) as notifiable conditions in the Bill remains under discussion. Although chlamydia is New 

Zealand’s most commonly diagnosed bacterial STI with 28,316 laboratory confirmed cases reported 

to ESR in 2013,
3
 LGV appears to be rare in this country with only two published cases in recent years. 

These infections occurred in 2008, in men who have sex with men (MSM), and were most likely 

acquired overseas.
4
 Under-reporting of LGV is likely as the diagnosis may not be considered, or 

appropriate diagnostic testing omitted. 

In this issue of the NZMJ, Basu et al
5
 provide compelling first evidence of localised transmission of 

LGV between MSM and document the potentially serious health consequences of this infection. Their 

report is not entirely surprising, given more than a decade of public health intelligence identifying 

LGV outbreaks among sexual networks of HIV positive MSM in Europe, North America and 

Australia. What is important is to appreciate the significance of this report for New Zealand and seize 

the opportunity presented by the Bill to strengthen our STI surveillance. Notification of LGV is a 

necessary first step in this regard. 

Notification alone however will be an insufficient response to LGV and other STIs. Transmission 

networks reflect sexual partnering networks; counting more cases will help, but will fail to activate 

effective responses if the groups most affected such as MSM remain invisible in the statistics. Unlike 

sex, age and ethnicity, MSM status (which could be identified simply by “sex of partners: male, 

female or both”) is not yet recorded in routine STI surveillance in New Zealand.  

“Enhanced” syphilis surveillance, recently established among those attending sentinel sexual health 

clinics, demonstrates the value in doing this: of the 73 male cases in 2013, 86% were among MSM.
6
 

Enhanced syphilis surveillance was instigated by sexual health clinicians in response to a rise in the 

number of infectious syphilis cases and published reports highlighting a preponderance of infections 

among MSM.
7,8

 An initial pilot project was led by the AIDS Epidemiology Group from 2011 and 

ongoing reporting taken over by ESR from 2013. Early confirmation of syphilis clusters among MSM 

has subsequently led to effective novel targeted interventions in Christchurch
9
 working alongside the 

New Zealand AIDS Foundation that continue elsewhere in Auckland and Waikato. 

Reporting MSM status in STI surveillance is increasingly common around the world.
10

 In many 

countries national sexual health strategies provide the impetus for this. In tandem, data and strategies 

monitor progress on sexual health targets, prompt action, and focus prevention to those most at-risk 

for maximum public health impact.  
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In contrast, New Zealand not only lacks notification and enhanced surveillance of most STIs, but also 

lacks a national sexual health strategy, action plan, national and DHB targets or priorities to guide 

responses. The proposed Health (Protection) Amendment Bill is an excellent opportunity but is 

therefore only one piece of the puzzle.  

Three of the five cases reported by Basu et al
5
 were co-infected with HIV, consistent with the profile 

of LGV among MSM in the international literature. To explain this concentrated incidence, 

researchers overseas have highlighted practices such as “sero-sorting” by HIV positive MSM, that is, 

selective sexual sorting with other HIV positive partners. Although HIV sero-sorting can limit onward 

HIV transmission, it offers no protection against other STIs, especially if condoms are not used.  

Globally there is also a shift towards the role of chemo-prophylaxis in HIV management - “treatment 

as prevention”—using HIV antiretroviral therapies to reduce HIV transmissibility and HIV 

acquisition probabilities. While having great promise for HIV prevention, these secondary prevention 

approaches risk igniting serious STI epidemics if primary prevention approaches such as condom 

promotion and condom use wane.  

Interventions designed to control STI and HIV epidemics among MSM must therefore be additive and 

not a “zero-sum” game. For example, LGV infection appears to facilitate sexually-acquired hepatitis 

C virus and HIV transmission by breaching the integrity of the anal skin and mucous membranes. 

This is of particular concern for HIV positive MSM and their partners. It will be a pyrrhic victory for 

MSM if improvements in HIV management come at the expense of worsening sexual health overall. 

The reported cases
5
 highlight other challenges for STI control among MSM. Four of the five 

individuals with LGV were aged over 40 years. MSM of all ages are at elevated risk of incident STIs, 

not only the young as is generally found in heterosexual populations, reflecting a unique conflagration 

of vulnerabilities. These include: a high degree of sexual mixing within a very small pool of partners; 

a high underlying prevalence of infection in this population; anal intercourse as a highly efficient 

mode of STI as well as HIV transmission; and rectal STIs often being asymptomatic and unnoticed.  

Such factors underlie profound and rising inequalities in the sexual health of MSM. The European 

CDC has reported that 33% of 39,179 reported gonorrhoea cases in 2011 occurred among MSM.
10

 In 

London, MSM accounted for 24% of all STIs diagnosed in sexual health clinics in 2013 while 

comprising just 2% of the adult population.
11

 In the absence of notification and enhanced surveillance, 

the extent to which MSM in New Zealand experience a similarly high burden of STIs in addition to 

HIV and syphilis is as yet unknown.  

Community surveys have found approximately 48% of MSM seek sexual health screening at a GP,
12

 

but little is known about disclosure of sexual orientation to GPs, the comprehensiveness of screening 

offered, or the extent of contact tracing. To promote better care, it is important that all health 

providers: offer safe, supportive and non-stigmatising environments for gay and bisexual males; are 

familiar with the health issues disproportionately faced by MSM;
13

 and implement national guidelines 

on recommended STI testing, screening and vaccination for this population.
14

  

Targeted health education and social marketing interventions for MSM must also be scaled up at the 

community level. These need to emphasise condom use and behavioural risk reduction to curtail HIV 

and STI spread, and promote regular HIV and STI testing for early detection and treatment of 

asymptomatic infections. 

LGV has been a relatively rare infection in New Zealand. We have an opportunity to minimise the 

likelihood of this infection becoming endemic amongst local MSM, as it has in parts of Europe. The 

proposed Health (Protection) Amendment Bill offers the chance to improve our ability to investigate 

and respond to emergent STIs such as LGV in a timely way but more action is needed. These include 

enhanced surveillance of notified STIs by MSM status to forewarn of epidemic changes, adequate 

resourcing of primary prevention to address the determinants of transmission, and safe, accessible and 

relevant health services for MSM.  
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Even then, achieving progress on sexual health and wellbeing for all New Zealanders will be 

unrealistic without national direction and indicators in a health system driven by targets. Without such 

direction responses to emergent threats will continue to be ad-hoc and reactive rather than co-

ordinated. It is time to prioritise the sexual health and wellbeing of New Zealanders and in particular 

our most vulnerable communities including MSM.  
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Epidemiology and diagnostic testing for meningitis in adults 

as the meningococcal epidemic declined at Middlemore 

Hospital 
Stephen McBride, Jennifer Fulke, Hannah Giles, Mark Hobbs, Jun Suh, Vani Sathyendran, 

Emily Thompson, Susan Taylor, David Holland 

Abstract 

Aims: To describe changes in epidemiology and diagnostic techniques for adult meningitis at Middlemore 

Hospital following the decline of the meningococcal epidemic. 

Methods: Retrospective audit of cases of meningitis from 2000 to 2009. 

Results: Microbiologically-confirmed diagnosis (MCD) was established in 296 of 743 episodes (40%), most 

commonly enterovirus (123/296, 42%), Neisseria meningitidis (43/296, 15%) and Streptococcus pneumoniae 

(34/296, 11%). N. meningitidis meningitis declined and herpes viruses increased over time, without significant 

change in overall meningitis case numbers. By 2009, S. pneumoniae constituted a greater proportion of cases 

than N. meningitidis. Cerebrospinal fluid (CSF) polymerase chain reaction (PCR) and pneumococcal 

immunochromatographic testing (PICT) increased over time as did the proportion of cases with MCD. CSF 

Gram stain was positive in 45% (53/118) and CSF culture made MCD in 37% (44/118) of confirmed bacterial 

episodes (CBE). PCR provided MCD in 59% (26/54) of CBE and 99% (168/170) of viral episodes. CSF PICT was 

tested in 76% (26/34) of S. pneumoniae meningitis (positive in 92% (24/26). 

Conclusions: As the epidemic waned, local incidence of meningococcal meningitis decreased without 

significant decreasing meningitis overall. Empiric treatment for meningitis in New Zealand adults should 

routinely include pneumococcal cover. Increased PCR testing increases MCD in meningitis. 

Infective meningitis carries a substantial burden of morbidity and mortality.
1
 During the 1990s and 

early 2000s, New Zealand experienced an epidemic of meningococcal disease with a peak incidence 

of 17.4 cases/100,000 person years recorded in 2001.
2
 This epidemic has been well described by 

others.
2,3

 However, surveillance data upon which these descriptions are based is likely to be 

incomplete as laboratory notifications did not become compulsory until 2007, empiric treatment was 

common (reducing the sensitivity of culture-based methods of diagnosis), and molecular testing was 

not universal. Surveillance data also exists for invasive Listeria monocytogenes and Streptococcus 

pneumoniae disease,
4,5

 however it is subject to the same limitations and S. pneumoniae disease only 

became notifiable in 2008. There is a paucity of data on meningitis caused by other organisms in New 

Zealand.  

Revision of local antimicrobial guidelines led us to review the local epidemiology and diagnostic 

testing for infective meningitis. Our aim was to examine the changes in epidemiology, causative 

organism and use of diagnostic tests in infective meningitis in adults in our institution. 

We hypothesised that episodes caused by Neisseria meningitidis would have decreased locally with 

the waning of the national meningococcal disease epidemic, and that S. pneumoniae would now 

account for a greater proportion of meningitis cases than N. meningitidis but that the incidence of 

bacterial meningitis overall had declined. We also hypothesised that utilisation of newer diagnostic 

tests would have increased over time and that this would result in an increased rate of 

microbiologically-confirmed diagnosis (MCD) over time. 
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Methods 

A retrospective review was conducted examining all cases of meningitis in adults at Middlemore Hospital from 

2000–2009. Middlemore Hospital is a 900-bed university-affiliated hospital providing secondary care services 

to an ethnically diverse population of approximately 500,000 people in South Auckland, New Zealand. 

Significant numbers of the population are socioeconomically disadvantaged. Middlemore Hospital does not 

have in-house neurosurgery, oncology, solid organ or bone marrow transplantation units or HIV services, which 

are provided elsewhere in the Auckland region.  

Ethical approval for the study was granted by the Northern X Regional Ethics Committee and the organisational 

research office.  

Episodes of possible meningitis were identified by a search of the laboratory database for CSF samples with 

>5×10
6
 white blood cells (WBC)/L and a ratio of >1 WBC to 500 red blood cells (RBC); and a search of the 

hospital ICD10 discharge coding for episodes coded as meningitis.  

For the episodes identified, electronic laboratory and administrative records, discharge and outpatient clinic 

letters were reviewed. Data collected included demographic (age and gender), microbiological (number, type 

and result of microbiological investigations performed within 3 days before and after the initial CSF sample 

during the index admission, or 3 days after admission if no CSF sample was obtained), and clinical (discharge 

diagnosis).  

Collated information for all cases was reviewed by a single infectious diseases physician (SM) who classified 

cases meeting the inclusion criteria as microbiologically confirmed, probable, or unlikely infectious meningitis 

if an alternative diagnosis was more likely than infective meningitis. Episodes unlikely to be infective in 

aetiology were excluded from analysis. CSF testing was not required for inclusion if clinical presentation was 

consistent with meningitis and no alternative diagnosis was judged more likely. 

Statistical analysis was performed using Datadesk v6.2 software (Data Description, Ithaca NY, USA). Fisher’s 

exact test was used for 2×2 contingency tables, Student’s t test for comparison of means, and linear logistic 

regression for analysis of trends. Differences during the period of the study were analysed both by regression 

analysis and as two 5-year blocks. All p values are two-tailed. 

Results 

Figure 1 shows episode inclusions and exclusions.  

 

Figure 1. Episodes included and excluded 
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1083 episodes in 1063 patients met the inclusion criteria. 59 episodes were excluded due to 

incomplete information, and 281 episodes were excluded as likely non-infectious. Therefore 743 

episodes in 736 patients were included in the final analysis. There was no statistically significant 

difference in the number of cases per year (data not shown).  

Table 1 shows patient demographics and microbiological diagnoses.  

 

Table 1. Patient demographics and microbiological diagnosis 

Variables Episodes (%) % male p value
‡
 Mean age 

(years) 

SD p value
‡
 

Total 743 (100) 52.0 NA 34.6 16.5 NA 

No organism found 447 (60.2) 51.5 0.7644 34.9 16.2 0.9431 

Enterovirus 123 (16.6) 51.2 0.9214 25.3 8.51 <0.0001 

N. meningitidis 43 (5.8) 55.8 0.6397 28.1 12.6 0.0081 

S. pneumoniae 34 (4.6) 44.1 0.383 50.6 18.7 <0.0001 

Herpes simplex virus 29 (3.9) 55.2 0.8501 37.2 13.4 0.4536 

Varicella zoster virus 21 (2.8) 61.9 0.3843 41.1 21.1 0.0632 

Staphylococcus aureus 16 (2.2) 75.0 0.0772 43.8 17.3 0.023 

Other
†
 10 (1.3) 30.0 0.2086 52.5 21.2 0.0005 

Other streptococci
*
 9 (1.2) 44.4 0.7444 57.6 13.7 <0.0001 

L. monocytogenes 4 (0.5) 75.0 0.6251 51.3 7.5 0.0421 

Cryptococcus neoformans 4 (0.5) 50.0 1 50.5 21.5 0.0522 

Haemophilus influenzae 3 (0.4) 33.3 0.6104 62 10.2 0.0038 
‡ p values are calculated compared to the remainder of the cohort. 

* “Other streptococci” were Streptococcus pyogenes (4), Streptococcus milleri group (2), viridans group streptococci (2), 

Group G streptococcus (1), Group B streptococcus (1) 

† “Other organisms” were Mycobacterium tuberculosis (3), Escherichia coli (1), Enterococcus faecalis (1), 

Propionibacterium acnes (1), Bacteroides fragilis (1), coagulase-negative staphylococcus (1), Treponema pallidum (1), 

dengue virus (1) 

 

The median age of patients was 31 years with a mean of 37.4 years. The mean age of patients with 

episodes due to each pathogen was compared to the remainder of the cohort. Enterovirus and 

N. meningitidis meningitis were statistically significantly associated with younger age whilst 

S. pneumoniae, other streptococci, L. monocytogenes, S. aureus, and H. influenzae were associated 

with older age. There were no significant gender differences in causative organism.  

Microbiologically-confirmed diagnosis (MCD) was established in 40% of episodes (296/743). 

Enterovirus was the most common confirmed cause (123/296, 42%) followed by N. meningitidis 

(43/296, 15%), S. pneumoniae (34/296, 11%), herpes simplex virus (HSV) (29/296, 10%), varicella 

zoster virus (VZV) (21/296, 7%), and Staphylococcus aureus (16/296, 5%). The proportion of 

episodes in which MCD was made increased over the study period from 25% to 51% (p=0.0145 for 

trend, R2=0.523). Figure 2 shows the proportion of cases caused by each organism over time.  
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Figure 2. Proportion of episodes caused by each organism over time 

 

 

There was a statistically significant decline in microbiologically confirmed N. meningitidis between 

the first and second halves of the study period (29/373 vs. 14/370, p=0.0013). The proportion of 

episodes caused by VZV and HSV increased during the period of the study (p=0.0196 and p=0.0276 

for trends respectively). No other statistically significant changes over time were observed for other 

pathogens, however it is noteworthy that by 2009 cases of S. pneumoniae meningitis outnumbered 

cases of N. meningitidis meningitis. 

Table 2 shows the utilisation and results of selected microbiological tests.  

Whilst inclusion criteria did not require CSF examination, CSF microscopy and culture were 

performed in 100% (743/743) of included episodes. CSF culture established MCD in 6% (47/743) of 

episodes, 37% (44/118) of confirmed bacterial episodes (CBE) and 75% (3/4) cases of cryptococcal 

meningitis. In 8% (57/743) of episodes the isolate from CSF cultures was considered a contaminant. 

CSF Gram stain was positive in 7% (53/743) of episodes, or 45% (53/118) of CBE. 

CSF PCR testing was performed in 63% (466/743). Targets for PCR testing varied widely between 

cases and over the study period, meaning that analysis of testing for particular targets was not possible, 

and where PCR is noted to have been performed it may not have been against targets relevant to the 

causative organism identified by other tests. In episodes where MCD was made, CSF PCR was 

performed in 73% (215/296) and revealed the causative organism in 90% (194/215). Where CSF PCR 

was performed in CBE, it was positive in 59% (26/44) and was the sole basis of MCD in 32% (14/44) 

of CBE. In confirmed viral episodes PCR was performed in 98% (170/174), obtaining MCD in 99% 

(168/170) and was the sole basis of MCD in 88% (153/174). A single probable false positive PCR for 

HSV was detected, where a patient had both a positive N. meningitidis PCR and positive HSV PCR in 

the setting of clinical meningococcaemia. The use of CSF PCR testing increased from 52% (32/62) in 

2000 to 69% (54/78) in 2009 (p=0.0079 for trend). 
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Table 2. Testing for meningitis 

 Specimen Test1 Tested (%) True positive (%) False positive (%) Sole positive test (%) 

Total CSF Culture 743/743 (100) 47/743 (6) 57/743 (8) 5/743 (1) 

(n=743)  Gram stain 743/743 (100) 53/743 (7) 0/743 (0) 6/743 (1) 

  PCR 468/743 (63) 195/743 (26) 1/743 (0) 167/743 (22) 

  PICT 115/743 (15) 24/743 (3) 0/743 (0) 1/743 (0) 

  CRAG 54/743 (7) 3/743 (0) 1/743 (0) 0/743 (0) 

  16S 6/743 (1) 3/743 (0) 0/743 (0) 1/743 (0) 

  Viral culture Unclear 15/743 (2) 0/743 (0) 0/743 (0) 

  Fungal stain Unclear 3/743 (0) 0/743 (0) 0/743 (0) 

 Blood Culture 534/743 (72) 59/743 (8) 20/743 (3) 22/743 (3) 

  CRAG 9/743 (1) 3/743 (0) 0/743 (0) 0/743 (0) 

  PCR 8/743 (1) 0/743 (0) 0/743 (0) 0/743 (0) 

 Urine PICT 24/743 (3) 4/743 (1) 0/743 (0) 0/743 (0) 

  Culture 380/743 (51) 15/743 (2) 3/743 (0) 0/743 (0) 

 Other Throat swab 62/743 (9) 3/743 (0) 10/743 (1) 0/743 (0) 

Probable case 

but no 

microbiology 

positive for 

plausible 

pathogen 

(n=447) 

CSF Culture 447/447 (100) NA 26/447 (6) NA 

 Gram stain 447/447 (100) NA 0/447 (0) NA 

 PICT 40/447 (9) NA 0/447 (0) NA 

 PCR 253/447 (57) NA 1/447 (0) NA 

 CRAG 36/447 (8) NA 1/447 (0) NA 

 16S 2/447 (0) NA 0/447 (0) NA 

 Blood Culture 305/447 (68) NA 17/447 (4) NA 

  PCR 7/447 (2) NA 0/447 (0) NA 

  CRAG 2/447 (0) NA 0/447 (0) NA 

 Urine PICT 6/447 (1) NA 0/447 (0) NA 

 Other Throat swab 44/447 (10) NA 9/447 (2) NA 

Bacterial CSF Culture 118/118 (100) 44/118 (37) 6/118 (5) 5/118 (4) 

(n=118)  Gram stain 118/118 (100) 53/118 (45) 0/118 (0) 6/118 (5) 

  PICT 55/118 (47) 24/118 (20) 0/118 (0) 1/118 (1) 

  PCR 44/118 (37) 26/118 (22) 0/118 (0) 14/118 (12) 

  16S 4/118 (3) 3/118 (3) 0/18 (0) 1/118 (1) 

 Blood Culture 111/118 (94) 59/118 (50) 2/118 (2) 27/118 (23) 

 Urine PICT 14/118 (12) 4/118 (3) 0/118 (0) 0/118 (0) 

 Other Throat swab 7/118 (6) 0/118 (0) 1/118 (1) 0/118 (0) 

Viral CSF PCR 170/174 (98) 168/174 (97) 1/174 (1) 153/174 (88) 

(n=174)  Viral culture2 Unclear 15/174 (9) 0/174 (0) 0/174 (0) 

 Other Viral culture Unclear 4/174 (2) 0/174 (0) 2/174 (1) 

Fungal CSF Culture 4/4 (100) 3/4 (75) 0/4 (0) 0/4 (0) 

(n=4)  Stain 4/4 (100) 3/4 (75) 0/4 (0) 0/4 (0) 

  CRAG 4/4 (100) 4/4 (100) 1/4 (25) 0/4 (0) 

 Blood CRAG 4/4 (100) 3/4 (75) 0/4 (0) 0/4 (0) 
Tests are analysed on a per episode basis – a small minority of patients had multiple tests performed during an episode.  

Viral cultures were performed offsite and variably reported, therefore exact numbers of tests performed is unclear.  

PCR – Polymerase chain reaction, PICT – Pneumococcal immunochromatographic test, NA – Not applicable, CRAG – cryptococcal antigen. 
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CSF PICT was tested in 16% (115/743) of episodes, including 47% (55/118) of CBE, 76% (26/34) of 

S. pneumoniae meningitis where it was positive in 92% (24/26) and the sole positive test in 3% (1/34). 

The use of CSF pneumococcal antigen testing (PICT) increased from 0% (0/62) in 2000 to 28% 

(22/78) in 2009 (p<0.0001 for trend). Urine PICT was tested in only 3% of episodes (24/743), and in 

12% of CBE (14/118), where it was positive in 3% (4/118), however it was never the sole positive test. 

At least one set of blood cultures was performed in 72% (534/743) of episodes. In CBE, blood culture 

was performed in 94% (111/118), isolating the causative organism in 53% (59/111) and was the sole 

test establishing MCD in 23% (27/118). The proportion of episodes in which blood cultures were 

performed decreased from 76% (47/62) in 2000 to 62% (48/78) in 2009 (p=0.0396 for trend). Blood 

cultures grew organisms considered to be contaminants in 3.7% (20/534) of all episodes and 1.8% 

(2/111) of CBE.  

Urine culture and throat swabs were performed in 51.1% (380/743) and 9% (62/743) of episodes 

respectively, however each of these tests cultured the causative organism in only 3/118 CBE and 

neither test was the sole test establishing MCD for any episode.  

Discussion 

The epidemic of meningococcal disease in New Zealand during the 1990s and early 2000s has been 

well described
2,3

 and our data confirms at a local level the national observation of the significant 

decline in incidence of meningococcal meningitis cases. Despite this decline in meningococcal 

disease, there was no statistically significant change in overall case numbers or incidence of episodes 

of meningitis. However, the meningococcal epidemic peaked during the early part of the study period 

and only accounted for 6% (43/743) of episodes included in this series. This meant that the 

meningococcal decline only had minor effect on overall meningitis case numbers.  

By the end of the study period, S. pneumoniae had become more common than N. meningitidis as a 

cause of meningitis, and thus given pneumococcal resistance patterns
1
 we now routinely include 

empiric vancomycin and dexamethasone in routine treatment for suspected meningitis. Identified viral 

causes outnumbered bacterial causes (59%, 174/296 vs. 40%, 118/296), however interpretation of this 

observation is difficult given the high proportion of episodes without MCD and the high likelihood of 

pre-emptive antimicrobial therapy which would have reduced the sensitivity of bacterial culture. 

Aetiologic diagnosis of infections of the central nervous system has been revolutionised by PCR.
1,6

 

Local utilisation of PCR for aetiologic diagnosis of meningitis increased significantly during the 

period of our study and PCR detected the causative pathogen in 90% of cases where MCD was 

obtained and in 99% of episodes with a confirmed viral cause. The increase in MCD over time in our 

series is almost certainly related to the increasing utilisation of PCR. Given the excellent performance 

of PCR testing for the diagnosis of meningitis,
1,6

 there is further scope for increased PCR utilisation, 

and our laboratory now performs routine multiplex PCR on CSF samples with a raised white blood 

cell count.  

The apparent increase in VZV and HSV incidence during our study parallels the increased utilisation 

of PCR testing and is likely explained not by a change in incidence but rather by improved diagnosis 

due to wider use of molecular techniques. In future the application of real-time PCR techniques, in 

addition to providing useful surveillance data, may impact directly on early patient management in 

those with meningitis.
7
  

Conventional microbiological tests including culture of CSF and blood were extensively utilised in 

our cohort, performed in 100% and 72% of episodes respectively, and was the only positive test 

establishing MCD in 4% and 23% of CBE. Whilst molecular diagnostics are increasing in importance 

culture methods remain essential as they have the advantage of detecting more unusual pathogens and 

providing information on antimicrobial susceptibility thereby informing treatment guidelines for 
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possible meningitis.
1
 The decline in patients having blood cultures (which was most often the only 

positive test establishing MCD in CBE) during the study period is of great concern, and has since 

been addressed by inclusion of blood cultures in the Emergency Department protocol for all patients 

with fever having blood samples. 

CSF PICT testing was introduced during the study period. It was the sole positive test establishing 

MCD in only one case, however we feel that it remains a useful test given the rapidity with which 

results are available and that a negative PICT may allow safe and early de-escalation of therapy 

specifically targeting pneumococci, such as discontinuing empiric vancomycin. 

A number of tests which were included in the investigation of meningitis performed poorly for this 

purpose in our study. These included midstream urine culture (though this is a common part of 

investigation of the febrile patient presenting to hospital and therefore may be indicated in cases 

where the clinical diagnosis of meningitis is not clear), throat swab and urine PICT. 

This study has a number of limitations. Firstly, it is a single-centre retrospective study but this is 

qualified by the relevance of this data to our local population. Secondly, 32% of all episodes 

(340/1083) were excluded as unlikely to be infective meningitis after review by one physician and 

while this provides consistency of interpretation, there is also the possibility judgement of a single 

physician introduces some bias.  

We feel that these limitations are offset by the large number of episodes included, the long period of 

time covered and the extensive use of laboratory data to inform clinical judgement. The strengths of 

this study include the large number of episodes included over 10 years and the essential contextual 

information which is provided on the ordering and diagnostic utility of tests for meningitis. This study 

provides a unique perspective on the waning of a meningococcal epidemic and the evolution of 

diagnostic testing for meningitis. It also provides information to allow optimisation of testing for the 

causes of meningitis including wider adoption of PCR and PICT testing.  

Conclusions 

The waning of the meningococcal epidemic in New Zealand was reflected by a decrease in episodes 

of meningococcal meningitis in adults at Middlemore Hospital. By 2009, S. pneumoniae meningitis 

cases outnumbered N. meningitidis cases in adults and therefore coverage of pneumococci should be 

considered routine in empiric treatment of suspected meningitis. Local patterns of testing and 

microbiological diagnosis of meningitis have changed significantly over time, with increasing 

utilisation of molecular methods contributing largely to an increase in MCD including detection of 

HSV and VZV meningitis. 
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Lymphogranuloma venereum in men who have sex with 

men: evidence of local transmission in New Zealand 
Indira Basu, Collette Bromhead, Michelle Balm, Arlo Upton, Murray Reid, Rick Franklin, Jane Morgan, 

James Bower, Gillian Henderson, Sally A Roberts 

Abstract 

Lymphogranuloma venereum (LGV) is a sexually transmitted infection caused by Chlamydia trachomatis. Five 

laboratory confirmed cases of LGV were detected in MSM (men who have sex with men) in the upper North 

Island; four in Auckland between September and December 2013 and a fifth case was detected in Waikato in 

June 2014. The absence of a recent travel history for four cases supports the likelihood of local transmission of 

this uncommon infection.  

Chlamydia trachomatis is the most common bacterial sexually transmitted infection in New 

Zealand. In 2013 it was estimated that the national incidence was 633/100,000 population.
1
 It 

commonly causes urogenital infections but less commonly can cause lymphogranuloma 

venereum (LGV). Urogenital infections are caused by serovars D through to K and LGV is 

caused by serovars L1, L2 and L3. LGV is endemic in developing countries but was 

uncommon until the early 2000’s in most developed countries. It is infrequently diagnosed in 

New Zealand with the last cases being reported in 2008
2
. Infection is usually acquired outside 

of New Zealand.  

We report four cases of LGV occurring in late 2013 and a fifth case occurring in June 2014 

and hypothesise that locally-acquired infection may have occurred.  

Case 1—A 59-year-old male presented to a sexual health clinic in September 2013 with a painless 

bloody rectal discharge and clinical proctitis on rectal examination. He had returned from a trip to 

Europe and reported having casual unprotected sexual contact in Germany, France and UK. He was 

co-infected with Neisseria gonorrhoeae and human immunodeficiency virus (HIV). He was treated 

with 3 weeks of doxycycline.  

Case 2—A 46-year-old male presented to a sexual health clinic in October 2013 with anal itch and 

discomfort for 3 days along with anal ulceration and rectal mucus. He reported having casual 

unprotected sexual contact but no recent unprotected anal sex or overseas travel. He was co-infected 

with N. gonorrhoeae and HIV and was treated with 3 weeks of doxycycline.  

Case 3—A 51-year-old male presented in December 2013 to a sexual health clinic with rectal 

discharge on defaecation. He reported having casual sexual contact, but no recent unprotected anal 

sex or receptive “fingering,” nor overseas travel. He was co-infected with HIV and was treated with 3 

weeks of doxycycline.  

Case 4—A 46-year-old male presented in December 2013 to a general physician with signs consistent 

with proctitis. He was co-infected with N. gonorrhoeae. He reported no recent overseas travel. He was 

treated with 3 weeks of doxycycline.  

Case 5—A 26-year-old male presented to the surgical service at Waikato Hospital in June 2014 with 

rectal bleeding. He reported casual male sexual partners. He was co-infected with N. gonorrhoeae. He 

denied recent overseas travel. He was treated with 3 weeks of doxycycline. 



 

 
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2015/vol-128-no-1410/6456 

 

NZMJ 13 March 2015, Vol 128 No 1410; ISSN 1175-8716 Page 26 

Subscribe to the NZMJ: http://www.nzma.org.nz/journal/subscribe © NZMA 

 

 

NEW ZEALAND MEDICAL JOURNAL 

Diagnosis—The initial detection of Chlamydia trachomatis for cases 1–3 was by nucleic acid 

amplification using the strand displacement method on Viper XTR (Becton Dickenson and Company, 

Franklin Lakes, NJ, USA). Case 4 was tested on the Cobas 4800 CT/NG (Roche Molecular 

Diagnostics, Branchburg, NJ, USA) and case 5 on the Abbott Realtime CT/NG assay (Abbott 

Laboratories, Abbott Park, IL, USA).  

The clinical specimens were then referred for confirmation of LGV serotype using an in-house real-

time assay based on Morré
3
 with modification to allow it to be run on the LightCycler 480 instrument. 

This assay uses a Taqman probe which targets the section of the polymorphic membrane protein H 

(pmpH) gene containing a deletion present only in the L serovars, thus allowing differentiation 

between serovars D-K and those serovars causing LGV.  

DNA was extracted for this using MagNA Pure LC RNA HP extraction following the manufacturer’s 

protocol (Roche Molecular Diagnostics, Branchburg, NJ, USA) protocol. Further sequencing of the 
omp1 gene was performed using method described by Jurstrand

4
 on ABI3130x1 automated sequencer 

(Applied Biosystems Life Technologies, NY, USA). Briefly, sequencing was performed using both 

the forward and the reverse primers
4
 which ensured that there was sufficient overlap of sequence and 

fidelity on the ABI3130xl automated sequencing run.  

The consensus sequence for each specimen was obtained using Seqman (DNAstar software) and then 

the entire omp1 gene was aligned against each other and also against those available in the GeneBank 

database and analysed using the BLASTN programme to get the specific serovars. The L2 serovar 

can be separated into L2, L2', L2a, or L2b according to amino acid differences. This confirmed 

that the isolates from case 1 and case 4 belonged to L2 serovar and cases 2, 3 and 5 belonged to the 

L2b serovar.  

Discussion  

The diagnosis of LGV was made in four MSM in Auckland over a 3-month period in 2013 and more 

recently in one MSM in the Waikato in 2014. All of the five cases presented with signs and 

symptoms consistent with rectal LGV infection including pruritus, anal discomfort or bloody 

rectal discharge. Four of the cases did not have a history of recent overseas travel and were likely to 

have acquired their infection locally.  

Whilst the epidemiological link between these five cases was not established, they all reported casual 

sexual contact with other MSM before the onset of symptoms and three of the four were infected with 

the same LGV serotype. Prior to these five cases, no cases had been reported in New Zealand 

since 2008 when two HIV-positive MSM, who had travelled to Australia within the 

preceding 6 months, presented to sexual health clinics and were diagnosed with LGV. It was 

presumed that they had acquired the infection in Australia.
2
 LGV is caused by serovars L1–

L3 of C. trachomatis.  

After an incubation period of 3–30 days a primary lesion develops at the site of inoculation. 

The small, painless papule may ulcerate, heal spontaneously and leave no residual scar. If the 

primary infection involves the rectum the mucosa becomes hyperaemic and friable. Multiple 

discrete superficial ulcers with irregular borders develop and the mucosa can be replaced with 

granulomas and crypt abscesses form.
5
 The secondary stage of the infection is characterised 

by involvement of the lymph nodes draining the primary lesion. This stage may be associated 

with systemic features such as malaise, fever and headaches.
6
  

Since 2003 different outbreaks or clusters of LGV have occurred in Europe, North America 

and Australia among MSM.
6,7

 Serovar L2b has been identified as the main causative agent of 
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the epidemic and serovar L2 has been associated with recent clusters in Austria in 2008
8
 and 

in Northern Italy in 2012-2013.
9
  

In our series, cases 2, 3, and 5 reported no recent overseas travel and were infected with 

serovar L2b. Case 1 with reported overseas travel was infected with serovar L2, the same 

serovar as case 4 with no overseas travel. This suggests that both epidemic serovars have 

been introduced locally, presumably by New Zealand residents infected overseas or 

potentially by visitors to New Zealand.  

The majority of cases in these outbreaks were MSM co-infected with HIV with high risk 

sexual behaviour and a high rate of concomitant sexually transmitted infections
10

. All cases in 

our series reported high-risk sexual behaviour and concomitant sexually-transmitted 

infections were noted with case 1, 2, 4, and 5 were co-infected with N. gonorrhoeae and cases 

1–3 co-infected with HIV. A recent multi-centre case-control study from the United Kingdom 

reported that 89% of all cases were co-infected with HIV and identified unprotected receptive 

anal intercourse as the key factor for rectal LGV (Adjusted OR 10.7, 95%CI 3.5–32.8).
11

  

The prevalence of anogenital C. trachomatis in MSM in New Zealand is unknown but in 

Australia is estimated at 5.6% (95% CI: 4.8-6.3);
12

 serovars D, G and J predominate
13

 and 

infections tend to be asymptomatic. LGV remains uncommon but is more likely to be 

associated with anal symptoms.
14

 Therefore, LGV should be considered in MSM presenting 

with rectal pain, mucopurulent or bloody discharge, cramping abdominal pain, constipation 

and tenesmus regardless of whether they have a history of recent overseas travel or not.  

In New Zealand, as in other countries, additional testing for LGV serovars on rectal swabs 

that are positive by a molecular assay for C. trachomatis, is currently only done on request by 

the clinician and specialist advice may be required regarding local laboratory requirements. 

The absence of clinical symptoms should not distract from additional testing if the clinical 

index of suspicion is high as in one series 40% of LGV cases were pauci-symptomatic or 

asymptomatic.
6
 However, in general anal symptoms are present and for this reason there is 

limited evidence to support routine screening of asymptomatic MSM for LGV.
13

  

LGV is curable with antibiotics but if left untreated it can have serious and permanent 

adverse sequelae.
15

 Longer treatment courses with either doxycycline or a macrolide are 

required for LGV compared to urogenital C. trachomatis infections. Newer antimicrobial 

agents may have a role but clinical data is lacking.
15

 Test of cure is not considered necessary 

if the recommended 21-day treatment course is followed. The assessment of sexual contacts 

of a patient with LGV within the 4 weeks before onset of symptoms or the last 3 months if 

asymptomatic LGV is detected is recommended.
15

 

LGV is not a notifiable disease in New Zealand and surveillance is limited to voluntary 

reporting from sentinel clinics. Routine STI testing for at-risk groups including anorectal 

specimen collection in MSM is recommended in national guidelines but implementation is 

not monitored.
16

 Accurate diagnosis, and awareness of the need for specific LGV testing in 

high risk patients who test positive for C. trachomatis infection is essential for accurate 

diagnosis. Public health strategies including targeted health promotion to raise awareness and 

enhanced surveillance may need to be developed to reduce ongoing local transmission of 

LGV infection in New Zealand. 
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Synopsis of New Zealand’s inaugural Influenza 

Symposium—influenza is a severe vaccine-preventable 

disease 
Mary Nowlan, Nikki Turner, Tomasz Kiedrzynski, Lance Jennings 

Abstract 

Influenza is a vaccine-preventable disease that can lead to serious acute respiratory illnesses and other 

complications. Influenza viruses are widespread in wild avian species and infect several animal species in 

addition to humans. Constant evolutionary changes to the influenza virus make the disease challenging to 

control. In November 2014, the Immunisation Advisory Centre held New Zealand’s inaugural Influenza 

Symposium (NZiS) to focus upon influenza and vaccine strategies in New Zealand.  

International and local experts discussed advances in vaccine effectiveness, safety and disease prevalence and 

impact. Disease surveillance and vaccine effectiveness studies are identifying those at greatest risk from 

influenza to target vaccination campaigns. Influenza vaccine safety is closely monitored in order to improve 

public confidence. In New Zealand, around 27% of the total population are vaccinated against influenza 

annually, with 67% coverage for those aged 65 years and over who are eligible to funded vaccine.  

Seasonal influenza vaccination is vigorously promoted each year to help to improve vaccine uptake. However, 

there are inequalities in disease impact, with the elderly and very young, socioeconomically deprived and 

those with Māori and Pacific Island ethnicity remaining at-risk of serious disease and hospitalisation, which 

may be addressed by further improving access to influenza vaccine. 

This is a synopsis of the New Zealand’s inaugural Influenza Symposium (NZiS) held in November 

2014 by the Immunisation Advisory Centre (IMAC) to focus on influenza and vaccine strategies for 

New Zealand (NZ). The symposium welcomed international speakers from the Centers for Disease 

Control and Protection (CDC) and St. Jude’s Children’s Research Hospital in the United States (US), 

and representatives from the Ministry of Health, the Institute of Environment and Scientific Research 

(ESR), the University of Auckland, the University of Otago, and stakeholders and service providers 

throughout NZ.  

In the 21st Century, influenza remains a global threat. New influenza virus strains with pandemic 

potential continue to emerge, while seasonal influenza results in significant morbidity and mortality, 

particularly, in the youngest, oldest and those with underlying medical conditions worldwide. To 

reduce the burden of disease, better access to effective vaccines is needed.  

Influenza surveillance and epidemiology in New Zealand 

During the 1918 influenza pandemic, 8600 people died in NZ in just two months, with the greatest 

burden seen in Māori. Following the pandemic, the Health Act 1920 was passed providing New 

Zealand with an effective public health system and notifiable disease reporting.  

The National Influenza Centre at the ESR has coordinated the influenza surveillance network since 

1991. This network monitors the incidence of influenza-like illness (ILI) and identifies circulating 

influenza virus strains. Data is obtained weekly from sentinel general practices during the influenza 

season and virology information is collected year-round from outpatient clinics and hospital inpatients. 

This data is used to inform the NZ influenza prevention strategy and assist the World Health 

Organization (WHO) with the seasonal influenza vaccine strain selection. 
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The Southern Hemisphere Influenza Vaccine Effectiveness Research and Surveillance (SHIVERS) 

project has been conducted in Auckland since 2012, funded by the Centers for Disease Control and 

Prevention (CDC).
1
 NZ is an ideal location for such a study on seasonal influenza as it has a winter 

predominance of influenza, a well characterised diverse population with almost complete (98%) 

registration with general practices and unique health identifiers, and the laboratory detection of 

influenza virus strains and other respiratory viruses by RT-PCR. Two sentinel surveillance systems 

are used by this study: general practice ILI surveillance and hospital severe acute respiratory illness 

(SARI) surveillance.  

The overall study aims are to better understand the diagnosis and severity of influenza, to evaluate 

vaccine effectiveness, respiratory outcomes and risk factors for SARI, and to improve strain 

prediction for vaccines. 

 

Figure 1. Age-specific influenza hospitalisation rates, May–September 2012, SHIVERS and NMDS 

data
2
 

 

 

To date, the SHIVERS project has confirmed data from the national minimum data set (NMDS), for 

the age groups at highest risk for severe influenza and hospitalisation in New Zealand (Figure 1).
2
 

Further, the significance of influenza in SARI hospitalisations, particularly, of the very young, the 

elderly, the most socially deprived and those with Māori and Pacific ethnicities has been highlighted.
3
 

The study is also investigating the risks associated with non-influenza causes of SARI hospitalisations. 

Modelling burden of disease—the burden of disease associated with influenza is difficult to quantify, 

largely because influenza mortality is not always recorded or determined post-mortem. Poisson 

regression modelling, linking recorded respiratory disease deaths to influenza virus isolates over the 

1990–2008 period, has estimated that an average of 400–500 deaths are associated with influenza 
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each year in NZ. This estimate was 17 times higher than the reported influenza-coded deaths; and 

around 86% of deaths were in the 65+ year old age group.
3,4

 

Progression of influenza to severe disease (SARI) is dependent on exposure and susceptibility. 

Prolonged exposure to individuals coughing and sneezing due to domestic overcrowding is associated 

with an increased risk of SARI. Māori and Pacific Islanders are among the most socioeconomically 

deprived populations in NZ, and are more susceptible to ILI developing into severe disease than other 

ethnicities. NZ modelling indicates that a 20–25% decrease in hospitalisation of these high-risk 

populations could be achieved if domestic overcrowding is removed
5
. 

Influenza vaccines 

Influenza vaccines have an excellent safety record, including when given during pregnancy, and 

provide a moderate level of protection to most people. The influenza vaccines available globally 

include inactivated trivalent (TIV), quadrivalent (QIV), and live-attenuated influenza vaccine (LAIV). 

Over 150 new influenza vaccines are also in development aimed at improving vaccine effectiveness 

and strain coverage. 

Vaccine effectiveness—Vaccine effectiveness (VE) is a measure of how a vaccine performs in ‘real 

life’ at preventing disease when administered to a diverse population. SHIVERS uses a “test-negative 

design” to measure VE on all individuals who present to their general practice or to hospital with an 

acute respiratory illness (ILI and SARI) and are laboratory tested for influenza.
6
 VE is calculated as 

1—OR (odds of vaccination among influenza positives to the odds of vaccination among influenza 

negatives). Interim data for 2014 has shown that the vaccine effectiveness (VE) was 67% (95% CI 

48–79%) for preventing general practice visits with influenza and 54% (95% CI 19–74%) against 

hospitalisations with influenza.
7
 

Recent meta-analyses of data from international VE studies of ambulatory and hospitalised patients 

indicate that, when all variability due to age, season and year are considered, influenza vaccine has the 

potential to prevent over half the of all medically-attended influenza illnesses;
8,9

 this has also been 

demonstrated in studies of vulnerable populations, including pregnant women and severely ill 

children.
10,11

 VE is relative to attack rate and burden of disease. Since influenza vaccines are imperfect, 

many patients who contract influenza will also have been vaccinated. Research is needed to explore 

further whether or not disease severity is reduced by vaccination.  

Options to improve VE are being investigated, particularly as the individuals at highest risk of severe 

influenza are likely to be poorest responders to vaccine. In the US, the Advisory Committee on 

Immunisation Practices (ACIP) is considering a number of ‘vaccine strategies,’ including offering a 

high-dose inactivated influenza vaccine for the elderly, a second dose of vaccine in the same season 

for the immunocompromised and alternating between live-attenuated and inactivated influenza 

vaccines for children to broaden the spectrum of protection year on year.
12

 

Vaccine safety—Influenza vaccines have an excellent safety record. A recent Cochrane systematic 

review of clinical trial literature found no evidence of serious adverse events, including multiple 

sclerosis, optic neuritis, immune thrombocytopenic purpura, or evidence of abortion or neonatal death 

during pregnancy associated with seasonal or H1N1-pandemic influenza vaccines.
13

 Despite this, 

concerns around vaccine safety are a frequently cited reason for not receiving influenza vaccine. 

Passive safety surveillance methods have occasionally highlighted adverse reactions to certain 

influenza vaccines, such as febrile convulsions in children under 9 years of age linked to the TIV 

vaccine, Fluvax®, in 2010, and more recently, the adjuvanted pandemic vaccine, Pandemrix®, has 

been confirmed as a trigger for narcolepsy in possibly susceptible children and adolescents. Safety 

signals, particularly for rarer conditions, are not likely to be detected by passive surveillance in NZ 

due to the small population size. 
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Recognising the need for better and timely safety data, innovative approaches are being employed for 

active surveillance of influenza vaccine safety in Australia. The SmartVax is a mobile app for vaccine 

recipients directly linked to the practice management system that allows the reporting of reactions by 

text for 3 days post vaccination; 72% of recipients responded in a 2014 study. Other examples are 

Vaxtracker and Ausvax. 

Global influenza—the international context and ecology 

Globally, short-term predictions can be made regarding future influenza strain circulation in temperate 

countries, while in tropical climates influenza is unpredictable. Individual influenza subtypes may 

show seasonal peaks of activity in tropical countries, however the contribution of each influenza-A 

subtype varies by time and place, making influenza circulation impossible to model and vaccine strain 

selection and timing decisions difficult. 

One obstacle to most global immunisation programmes is the common misperception that influenza is 

a mild disease and of low healthcare priority. In actuality, influenza results in a substantial burden of 

severe disease and death in lower income countries, especially of children. Poverty is a significant risk 

factor for severe influenza. Limited access to immunisation increases the risk from secondary 

infections like bacterial pneumonia due to Streptococcus pneumoniae, and limited access to healthcare 

results in untreated chronic conditions, such as sickle cell disease, TB and HIV, which may increase 

influenza disease severity.
14,15

 

Pandemic influenza—From time to time novel influenza viruses emerge with pandemic potential for 

humans. When little or no pre-existing immunity exists, these viruses are able to spread rapidly, often 

with increased disease severity and mortality. Influenza viruses are usually non-pathogenic and 

abundant in wild aquatic birds and their environment. The transmission of influenza viruses out of 

their natural environment to humans is extremely infrequent and requires very close contact. Changes 

in viral proteins are necessary for interspecies transmission since mammals and birds have different 

attachment receptors.
16,17

 Table 1 describes animal hosts for influenza from whom pandemic strains 

could evolve. An influenza risk assessment tool (IRAT) is used by the CDC to determine the potential 

risks to humans from a novel viral strain.
18

  

 

Table 1. Influenza ecology (adapted from presentation by R. Webby)  

 

 



 

 
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2015/vol-128-no-1410/6457 

 

NZMJ 13 March 2015, Vol 128 No 1410; ISSN 1175-8716 Page 34 

Subscribe to the NZMJ: http://www.nzma.org.nz/journal/subscribe © NZMA 

 

 

NEW ZEALAND MEDICAL JOURNAL 

The current seasonal influenza vaccines offer limited cross-protection and are poorly immunogenic 

against newly emerged drifted strains. Strain-specific pandemic vaccines are unlikely to be available 

to prevent influenza spread or limit disease severity in the early waves of a pandemic. However, as the 

number of vaccine manufacturers increases along with planned decentralisation, the capacity for 

vaccine production may be increased worldwide. Examples of potential pandemic avian and swine 

influenza strains are shown in Table 2.  

 

Table 2. Potential pandemic influenza strains 

 

 

Influenza immunisation programme in NZ 

To inform policies aimed at reducing the burden of disease, the Ministry of Health uses tools such as 

the National Immunisation Register (NIR), monitoring of vaccination claims from vaccine-eligible 

populations and VPD surveillance. However, the current data for monitoring influenza vaccine uptake 

and the determination of denominators to calculate coverage have limitations. For example, 

information on unfunded vaccine recipients is not recorded and the size of the population eligible for 

funded vaccine is only available for those aged 65 years or older.
3
 Nevertheless, as of September 2014, 

provisional data showed that the 2014 target of 1.2 million doses was achieved.  

More than 60% of the 691,245 claimed doses were administered to the 65 year and over age group, 

with a 67% coverage, and 513,478 doses were privately purchased. Overall, the number of influenza 
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vaccine doses distributed and claims for funded vaccine have both increased since 2008, as shown in 

figure 2. Vaccination is predominantly delivered by general practices (funded and unfunded influenza 

vaccine), occupational health providers and vaccinating pharmacies (unfunded vaccine only). 

 

Figure 2. Distribution and claims for influenza vaccine 2008 - 2014 (source: Ministry of Health, NZ) 

 

 

Influenza vaccine promotion and service delivery in NZ—Since 2000, IMAC has coordinated the 

National Influenza Specialist Group (NISG) to promote influenza vaccine delivery through a 

coordinated national campaign. Annually, targeted “flu kits” are distributed to ensure healthcare 

providers are adequately equipped to promote and provide the season’s influenza vaccine. Influenza 

vaccination is also publicised through multimedia, and district health boards (DHBs) fund vaccination 

promotion locally. 

Programme evaluation shows that receipt of annual influenza vaccination is becoming habitual for 

many of those eligible for funded vaccine. It is currently unknown how many eligible adults are 

receiving vaccine through workplace immunisation. Diabetes NZ reported that diabetic patients, 

especially with Māori or Pacific ethnicity and younger patients with type-1 diabetes, often do not 

consider influenza vaccination despite the high risk of severe disease and being eligible for funded 

vaccine. NISG announced that the 2015 campaign aims to focus more on this younger age group. 
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Pregnant women will also be a focus for the 2015 campaign as currently less than one third are being 

immunised. 

General practices put considerable resources into the annual influenza campaign to raise awareness of 

influenza vaccination and to encourage uptake by both eligible and ineligible patients and their 

families. Preplanning, recall systems and dedicating resources are necessary prior to and during the 

influenza season. 

DrInfo is an audit tool, used by about 550 practices across NZ, which identifies patients eligible for 

funded influenza vaccine and also offers a fully automated patient contact service. DrInfo was 

presented as an example of tools available to support systematic approaches to delivery in general 

practice. DrInfo data estimates from practice lists that 62% of elderly patients had received funded 

vaccine through their general practice for the 2014 season. 

Vaccination in pharmacies is becoming more widely available. Of the people who purchased 

influenza in pharmacies in 2014, 42% had never received influenza vaccine previously, and included 

some eligible for funded vaccine. 

Immunisation of healthcare workers—Outbreaks of influenza are common in healthcare settings 

worldwide, and are often under diagnosed. Nosocomial influenza infections can lead to death in the 

most vulnerable or prolong hospital stays leading to greater costs. In addition, the absenteeism of 

healthcare workers (HCWs) due to illness may result in poorer service delivery within the healthcare 

system. 

Unvaccinated HWCs are at more than three times greater risk of having influenza than other 

unvaccinated adults. They are likely to be exposed to influenza aerosols if they are within two metres 

of infected patients
23, 24

. A randomised clinical trial in two teaching hospitals in the US showed that 

vaccination was 88% effective in preventing influenza and reducing sick leave of HCWs
25

. When 

HCWs in geriatric long-term care facilities in Glasgow, UK were vaccinated in a randomised study, 

patient mortality decreased from 17% to 10%
26

. 

Since 2010, DHBs have funded voluntary vaccination of their staff and, in 2014, in 75% of the DHBs 

coverage was over 50%. As HCWs have been shown to play a significant role in transmitting 

influenza to patients, there appears to be a role for mandatory influenza vaccination of HCWs in NZ, 

to benefit both patients and staff. 

Conclusions and recommendations 

Overall, the NZiS 2014 concluded that the healthcare community in NZ is being proactive to 

implement vaccination, and is collecting effective surveillance data and reporting on vaccine safety. 

In 2014, an estimated 27% of the population were vaccinated against influenza – which is considered 

a good achievement. Table 3 summarises the key issues affecting influenza immunisation 

programmes in NZ and areas of improvement identified by the symposium. 

Through influenza surveillance and burden of disease modelling, those most at risk of hospitalisation 

due to SARI have been more clearly defined. The SHIVERS project has identified that there are 

pronounced inequalities in NZ particularly by age, ethnicity and socioeconomic deprivation levels in 

association with influenza hospitalisations.  

A greater awareness of the severity of influenza will be necessary to improve uptake by high risk 

people eligible for funded vaccine. Further surveillance around the burden of disease and vaccine 

effectiveness and safety will be necessary to achieve this. Also improvements in the presentation of 

the scientific evidence are required to maintain and improve confidence both for healthcare 

professionals and the public.  
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Influenza vaccine effectiveness is moderate and the vaccine is likely to be less effective in more 

vulnerable groups. Alternative vaccine strategies could improve effectiveness in these higher risk 

groups. Much work remains to improve immunisation coverage overall and to protect individuals at 

greatest risk from influenza and their close contacts. Vaccination should be discussed at every 

opportunity by primary and secondary healthcare providers particularly for those at higher risk, 

including in general practices, pharmacies, outpatient clinics and with maternity providers. Globally, 

improvements in vaccine coverage are necessary, especially for children and pregnant women. 

A possible role of universal influenza vaccination for young children in NZ was discussed. This 

strategy would encompass all children and eliminate the need for extra steps to identify at-risk 

children. Vaccination of all young children may also protect other at-risk age groups via herd 

immunity, since young children are the most likely to transmit influenza
27

. However, the challenge in 

making such a decision is to collate sufficient evidence to quantify the risk and justify the expense. 

Investigations into the vaccine effectiveness and safety of inactivated versus live-attenuated influenza 

vaccines, as used in the UK and the US, for children are also necessary. 

 

Table 3. Summary of the key issues and areas of improvement associated with influenza 

immunisation in New Zealand as highlighted by the NZiS 

Inequality issues • Increased risk of hospitalisation in very young, elderly and 

Māori/Pacific ethnicities 

• Poor uptake of vaccine by eligible younger age groups 

• Increased disease burden due to poverty related issues, 

particularly overcrowded and inadequate housing conditions 

• Improvements needed in accessibility of funded vaccine 

Areas affecting vaccine uptake • Only moderate vaccine effectiveness 

• Unfounded concerns around vaccine safety – especially in 

pregnancy 

• Public misperception that influenza is not a severe disease 

• Route of administration of vaccine – fear of needles 

Factors affecting vaccine 

effectiveness 

 

• Poorer immunogenicity in those most at risk  

• Improvements in ring protection of vulnerable needed 

• Limited cross-protection – requiring annual immunisation 

• Predictions around vaccine strains and timing are difficult, 

especially for influenza in tropical regions and for pandemic 

influenza. 

• Unknown effectiveness of herd immunity 

Target groups for whom an 

increase in vaccine uptake is a 

priority 

• Pregnant women 

• Young adults with chronic conditions 

• Children – under 5 years 

• Māori/Pacific 

• Healthcare workers 

Further data and surveillance 

required 

• Vaccine coverage – including private purchase vaccine and 

denominators (such as adults with chronic conditions) 

• Timely mortality information 

• Burden of disease – moderate and severe 

• Active safety monitoring 
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Why do patients attend Dunedin’s free clinic? An audit of 

general practice activity using the ICPC-2 classification 

system 
Lik Loh, Chrys Jaye, Susan Dovey 

Abstract 

Aim: To describe the reasons for socially vulnerable patients at Dunedin’s Free Clinic visiting their general 

practitioner, using the International Classification of Primary Care, Second Edition (ICPC-2). 

Method: An audit of electronic medical notes at Dunedin’s Free Clinic for a 13-week period, to profile the 

health needs of patients and associated general practice activity 

Results: There were 9.0 visits per patient over 12 months at the Free Clinic. An average of 1.2 presenting 

complaints or requests was made per visit. The most frequent “reasons for encounter” (RFE) at the Free Clinic 

were requests for prescriptions and Sickness Benefit medical certificates. An average of 1.9 diagnostic or 

therapeutic procedures was recorded per consultation at the Free Clinic. 

Conclusion: Patients at Dunedin’s Free Clinic had a high rate of prescription and Sickness Benefit medical 

certificate requests. However, they brought on average fewer RFEs and received fewer than expected 

“processes of care” than patients in the NatMedCa study. 

Dunedin’s Free Clinic opened in January 2010, and provides primary health care services free-of-

charge to around 550 high-needs, socially vulnerable enrolled patients. On average the clinic records 

around 49 general practitioner (GP) consultations per week. Eight GPs with an average experience of 

18 post-graduate years together volunteer to provide just under a 0.9 full-time equivalent (FTE) GP. 

The nurses and counsellors are also volunteers; only the practice manager and receptionist are paid 

employees. Capitation funding provides 45–50% of the clinic’s income, with Very Low Cost Access 

payments adding another 10%, and donations and grants making up another 10%. 

Cross-sectional primary care surveys such as the National Primary Medical Care (NatMedCa) Survey
1
 

and the Waikato Medical Care (WaiMedCa) Survey
2
 profile clinicians, their patients, and the content 

of consultations at representative general practices in New Zealand. However, family medicine 

philosophers such as McWhinney
3
 have suggested that rather than striving to make generalisations 

and abstractions as with the biomedical sciences, clinical medicine is fundamentally about ‘particulars’ 

and subjective experiences. The contexts of patients and their illnesses have central importance in 

general practice.
3,4

  

The particular contexts of vulnerable and marginalised patients greatly impact their health, so they 

may consult their GP for different reasons than typical general practice patients. For instance, asylum 

seekers in Australia present at a very high rate for psychological problems.
5
 Among young, 

socioeconomically deprived general practice patients in Ireland, the burden of multiple chronic 

conditions is high.
6
 While we know that the patient population at the Free Clinic has high levels of 

socioeconomic deprivation, physical and psychiatric multimorbidity,
7
 we do not yet know how these 

factors translate into patients’ use of general practice services and their reasons for doing so.  
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In this paper we report the results of an audit profiling the health needs of patients at Dunedin’s Free 

Clinic, with a view to determining in a subsequent study what extent the model of care at the clinic 

meets these needs. The focus of this exploratory study is the Free Clinic’s enrolled population, who 

are unusual with respect to New Zealand general practice patients. Although such patients are present 

at most general practice clinics, published research about marginalised and vulnerable patients is 

limited in New Zealand. This report therefore has the potential to inform service planning at the 

practice level, as well as primary health policy interventions that target “hard-to-reach” populations.  

Method 

We reviewed electronic medical notes at the Free Clinic for a 13-week period, to profile the health needs of 

patients and associated general practice activity. Read Codes are the most widely used clinical classification 

system in New Zealand general practice.
8
 However, an average of only 20–30% of GP consultations have a 

Read Code recorded.
8,9

  

We therefore examined patient records and re-coded the “reasons for encounter” using the International 

Classification of Primary Care, Second Edition (ICPC-2) classification system.
10

 This was completed by one of 

the authors (LL, also a clinic GP) between 1 March and 31 May 2013 for all GP consultations with enrolled 

patients.  

Although only 1.2% of New Zealand general practices use the ICPC classification system,
11

 one advantage is its 

acceptance of symptom definitions over disease diagnoses, better reflecting the diagnostic uncertainty faced in 

primary care, and better capturing the reasons surrounding a patient’s request for care.
12,13

 Also, the ICPC 

system includes not only health problems or disease diagnoses, but also Reasons for Encounter (RFEs) and 

associated interventions (“processes of care”).  

Another reason for choosing the ICPC system over Read Codes was the anticipation that RFEs will better 

capture the diverse social needs and ill-defined health concerns vulnerable patients typically bring to 

consultations. 

RFEs are statements of the concerns and expectations that patients bring to their GPs, and reflects patients’ 

demands for care.
14

 This is in contrast to health problems or diagnoses, which are statements of health providers’ 

understanding of problems presented by patients.
14

 Coded RFEs should be as close as possible to the original 

description given by the patient, and involve as little interpretation as possible by the clinician.
15

  

ICPC codes are bi-axial, comprising an alphabetic prefix from 17 chapters based on body systems, and a two-

digit numeric suffix to denote concerns or problems associated with that particular body system.
15

 The Family 

Medicine Research Centre, University of Sydney, extended these codes to six characters, forming the ICPC-2 

PLUS classification system. 

For the 13-week study period, the appointment books of the Free Clinic GPs were accessed via the clinic’s 

practice management system (PMS) software, Medtech. Whether a patient had attended their appointment or 

cancelled, was recorded. For patients who consulted, an RFE was coded for each discrete “New Consultation 

Note” created by the GP. This information was usually contained in the opening line of the consultation record. 

Investigations or interventions such as prescriptions, Sickness Benefit medical certificates or referrals were also 

coded using ICPC-2 PLUS.  

Read Codes for disease diagnoses, illnesses or injuries were transcribed from consultation records. Where this 

was absent, the appropriate Read Code was taken to be the primary diagnosis on the Sickness Benefit medical 

certificate, or the “assessment” field if GPs recorded consultations using the “Subjective-Objective-Assessment-

Plan” format. In some cases, the Read Code diagnosis was extrapolated from the medicines prescribed.  
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Results 

Demographic profile—During the 13-week study period, 298 patients made 827 appointments at the 

Free Clinic. The mean age of Free Clinic patients as determined from the clinic’s age-sex register was 

33.9 years, and 24.9% had their ethnicity coded as Māori. Of the appointments made at the Free 

Clinic, 636 were attended by 283 unique patients (Figure 1), translating to 9.0 consultations per year 

for patients who had attended at least once. Seventy-three appointments were cancelled, producing a 

“did not attend” (DNA) rate of 16% for appointments that were not cancelled in advance.  

 

Figure 1. Frequency of consultations with Free Clinic GPs 

 

 

Reasons for encounter (RFE)—For the 636 patient visits to a GP, a total of 784 RFEs were recorded.  

The distribution of RFEs by ICPC chapter is shown in Figure 2. Free Clinic patients’ RFEs were 

dominated by general and administrative requests (which included requests for medications and repeat 

prescriptions, and miscellaneous documents such as applications for the Work and Income Disability 

Allowance), and RFEs in the psychological and social problems ICPC chapters (which included 

requests for the Sickness Benefit medical certificate). The RFE in 9 consultations (1.4%) was self-

harm, suicidal ideation or a suicide attempt.  
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Figure 2. Distribution of RFE by ICPC-2 chapter 

 

 

The top 10 RFEs in this audit are shown in Table 1. A prescription request was the top RFE among 

Free Clinic patients in this study. When a prescription was requested, a READ Code diagnosis was 

recorded for a psychiatric condition or substance abuse in 29.7% of cases, a respiratory condition in 

17.2% of cases, and a musculoskeletal condition in 14.8% of cases.  
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Table 1. Top 10 RFE, rate per 100 encounters 

Rank Dunedin’s Free Clinic 

1 Prescription(s) 20.1 

2 Certificate(s);social* 15.3 

3 Rash 3.5 

4 Cough 3.5 

5 Admin; document 3.3 

6 Stress 2.5 

7 Pain; abdominal 2.2 

8 Advice/education; smoking 2.2 

9 Headache 1.9 

10 Removal; tattoo 1.6 
*Sickness Benefit medical certificate. 

 

Processes of care—For the 636 consultations, 1202 discrete diagnostic or therapeutic procedures 

(“processes of care”) were recorded, giving an average of 1.9 “processes” per consultation. The rates 

of specific types are shown in Table 2. 

 

Table 2. “Processes of care”, rate per 100 encounters 

Process of care (number) Dunedin’s Free Clinic (rate per 100 encounters) 

New or repeat prescriptions (439) 69.0 

Laboratory test requests (107) 16.8 

Radiology requests (15) 2.4 

All referrals (78) 11.9 

 

A Sickness Benefit medical certificate was supplied in 118 consultations (18.6%). The Read Code for 

the top primary diagnoses recorded is shown in Table 3, along with the equivalent figures for Sickness 

Benefit recipients in New Zealand in general.
16,17

 The top three categories accounted for 85% of all 

Sickness Benefits claimed by Free Clinic patients in this audit.  

 

Table 3. Top Sickness Benefit medical certificate primary diagnoses 

Rank Dunedin’s Free Clinic Ministry of Social Development data 

1 Psychological, addiction 65.3% Psychological, addiction 48.4% 

2 Musculoskeletal 11.0% Musculoskeletal 14.5% 

3 Neurological 8.5%  

 

Discussion 

The nature of general practice activity at the Free Clinic—Our study profiles the 

demographic characteristics and consulting behaviour of patients that are likely to be atypical for New 
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Zealand general practice patients. We found that Free Clinic patients had 1.2 RFEs per consultation. 

Prescription requests were the top RFE, usually in the setting of a psychiatric condition or substance 

abuse. The next most frequent RFE was a Sickness Benefit medical certificate request. A psychiatric 

or substance abuse diagnosis was listed as the primary diagnosis in about two-thirds of these 

certificates. More Sickness Benefits at the Free Clinic were claimed for psychological conditions and 

substance abuse than was the case nationally (65.3% versus 48.4%). 

This is a descriptive study; appropriate comparator data would facilitate interpreting this study’s 

findings, but are lacking. The Bettering the Evaluation of Care and Health (BEACH) primary care 

study in Australia uses the ICPC classification system, and is an ongoing study involving a rolling 

sample of Australian GPs.
14

 However, differences between the Australian and New Zealand general 

practice contexts, such as health policy and institutional process, make direct comparison difficult.  

The most recent New Zealand study producing comparable data was the 2001–02 cross-sectional 

National Primary Medical Care Survey (NatMedCa), but this used Read Codes rather than the ICPC 

system.
1
 NatMedCa took a nationally representative, stratified sample of randomly selected GPs from 

a variety of settings, who provided data on their practices and themselves, as well as a 25% sample of 

patients in 2-week-long periods separated by 6 months.
18

  

An advantage of using NatMedCa was its report on a subgroup of community-governed, non-profit 

clinics, who like the Free Clinic served a mainly young, non-European (19% Māori, 34% Pacific), and 

socioeconomically deprived patient population.
1
 Reasons for encounter were recorded in the 

WaiMedCa study (1991–92) at a rate of 138 RFEs per 100 consultations, but were classified using a 

(United States) National Ambulatory Medical Care Survey instrument, rather than the ICPC system.
2
 

At the Free Clinic, there was an excess of consultations involving RFEs in the “General and 

Unspecified” (administrative), “Social Problems” and “Psychological” ICPC-2 chapters, most likely 

at the expense of preventive care uptake or the management of chronic conditions, as follows. First, 

for a patient population with high levels of comorbidity (prevalent conditions) and medical 

complexity as suggested by classifications in the PMS, fewer than expected RFEs (incident 

complaints) were brought to GP consultations at the Free Clinic.  

In the NatMedCa study, there were 1.8 and 1.4 “reasons-for-visit” per GP consultation for non-profit 

and all clinics respectively,
1,18

 whereas at the Free Clinic there were 1.2 RFEs per consultation. 

Second, whereas only 3.0% of all reasons-for-visit by patients at the NatMedCa non-profit clinics 

were for administrative procedures,
1
 15.3% of all GP consultations by Free Clinic patients were for 

Sickness Benefit medical certificates. Despite entering the top 10 most frequent RFEs at the Free 

Clinic, that smoking cessation advice was sought in 2.2% of consultations actually reflects a gross 

underutilisation of services, given the smoking prevalence of 67% among the most socioeconomically 

deprived individuals in New Zealand.
19

  

Third, despite Free Clinic patients likely being “sicker” than the NatMedCa cohort by disease 

frequency and severity, in general NatMedCa patients received more laboratory (17.2%) and 

radiological (4.1%) investigations, and a broadly similar rate of prescriptions per 100 visits (66.2%).
18

  

Reduced continuity of care at the Free Clinic consequent to the large number of volunteer GPs 

collectively contributing a 0.9 FTE GP cover and the high DNA rate may contribute to this result. 

This DNA rate was similar to the 15% rate from an earlier audit at the Free Clinic in June–August 

2010.
20

 These rates are higher than the 7% figure for a typical general practice clinic in the United 
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Kingdom,
21

 but compared favourably with the DNA rates at psychiatric outpatient clinics (20%),
22

 

and the DNA rate for males aged 16–35 years at hospital outpatient clinics in general (21%).
23

 

Free Clinic patients were more likely to consult to obtain prescriptions and specific documents from 

their doctor, than NatMedCa patients who were more likely to explore symptoms and other health 

concerns. Most of the reasons-for-visit for NatMedCa patients fell outside the “Actions” (including 

therapeutic and administrative procedures) category (74.2% of all visits).
18

  

In contrast, the majority of RFEs for Free Clinic patients were in the “General and Unspecified” 

(ICPC “A…” code) or “Social Problems” (“Z…” code) chapters. To illustrate, typical Free Clinic 

consultations tended to not involve RFEs for complaints such as “I am worried about my anxiety” 

(“Psychological” chapter / “P…” code) or “My asthma is still bothering me” (“Respiratory” chapter / 

“R…” code). Rather, Free Clinic patients were more likely to say that because of their anxiety or 

asthma, they needed to stay on the Sickness Benefit (“Z…” code), were unable to carry out their 

community work sentence (“Z…” code), or that they needed a further benzodiazepine prescription 

(“A…” code).  

These entrenched consulting behaviours were probably driven by conflicting factors. The daily 

experience of hardship makes marginalised groups likely to normalise ill-health as part of ordinary 

life. Socioeconomic deprivation is also associated with a greater likelihood of believing that health is 

outside one’s locus of control, and of curtailed expectations about future health. These factors 

predispose Free Clinic patients to ignoring minor symptoms, especially since before their enrolment at 

the Free Clinic consulting about these symptoms would have incurred financial costs.  

On the other hand, when Free Clinic patients did consult about specific symptoms, “stress”, 

“abdominal pain” and “headache” were frequent RFEs (Table 1). It is plausible that with limited 

available coping resources, socioeconomically deprived patients are more likely to experience 

functional pain syndromes,
24

 and to report greater functional disability from their symptoms.
25

 This is 

consistent with the high rate of Free Clinic patients consulting about their Sickness Benefit.
26

 These 

were in effect requests for sick role legitimation, which are more common among more disempowered 

individuals.
27

 

Limitations—Although this study explores Free Clinic general practice activity as determined by 

patients’ consulting behaviour, the individual behaviour of clinicians and the clinic’s ethos could have 

contributed to the study’s findings. One of the researchers having an “insider” role as clinic GP is 

another potential source of bias.  

Free Clinic GPs’ clinical notes were reinterpreted to generate ICPC RFE codes. This process might 

have been influenced by the pre-existing conceptual framework and beliefs on the part of the 

researcher with dual roles, such as about why Free Clinic patients visit their GP. It would have been 

desirable for another member of the research team to crosscheck ICPC codes, but permission would 

be required from the clinic’s governance board for an external researcher to access de-identified 

clinical notes.  

Because RFEs were manually coded retrospectively, the study period was necessarily short. Also, 

data were collected only for patients who attended the clinic. As with NatMedCa, this may have 

resulted in oversampling sicker patients, as consultation intensity usually clusters around an illness 

exacerbation. The patients in this audit may thus be composed of Free Clinic patients exhibiting 
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“outlier” consulting behaviour, as they are already outliers with respect to general practice patients in 

general.  

The group whose consulting behaviour was closest to that of Free Clinic patients was the ex-prisoners 

in a Belgian primary care study, who like Free Clinic patients had an average of 1.2 RFEs per 

encounter, and who also tended to consult for administrative and psychological RFEs, or specifically 

with prescription requests.
28

 

This study did not permit us to establish whether the consulting behaviour observed reflected the 

characteristics of all Free Clinic patients, or was a result of the measurement method and wider 

context of care. Institutional factors may explain the lower intervention rate there than in the 

NatMedCa study.  

An existing New Zealand study using the ICPC classification system would have been helpful to 

standardise the coding procedure used in this audit. We could find only one published study mapping 

Read Codes used in primary care in New Zealand with ICPC-2 Codes used in Australia.
29

 However, 

this study excluded consultations with only administrative, process or preventive care codes, all of 

central interest here. Socioeconomically deprived patients use preventive care services at low rates 

even when access is free-of-charge.
30

  

Conclusions and Implications 

This study suggests that most Free Clinic patients have a tendency towards episodic care involving 

administrative tasks, rather than actively engaging in anticipatory care. Sickness Benefit medical 

certificate and prescription renewals were the most frequent triggers for GP contact. Such patterns of 

consulting are of concern because the “triple whammy” of physical multimorbidity, mental illness and 

socioeconomic deprivation prevalent in the enrolled population at the Free Clinic are important 

determinants for adverse health outcomes such as unplanned hospital admissions.  

A challenge for Free Clinic volunteers will be to shift clinical contact towards increased uptake of 

anticipatory care in a way that is acceptable to the particular group of patients at the Free Clinic. A 

mismatch between the values and goals of patients and doctors is likely to lead to poor uptake of 

services or poor adherence to recommended treatments.  

While an element of outreach is required to enhance engagement in preventive services, a stand-alone 

clinic-based service is likely to have only limited success with “hard-to-reach” patients, for whom 

greater healthcare engagement might be gained by integrating these efforts across multiple episodes of 

care over a sustained period of time. In order to maximise the impact, such an approach would not 

only entail clinicians deliberately and incrementally modifying consulting behaviour at the coalface 

(“nudging”), but doing so within a policy and service delivery environment that facilitated and 

cemented behaviour change (“sliding”).  

Competing interests: Nil. 

Author information: Lik Loh, PhD Candidate, Department of General Practice and Rural Health, University of 

Otago, Dunedin; Chrys Jaye, Associate Professor, Head of Department, Department of General Practice and 

Rural Health, University of Otago, Dunedin; Susan Dovey, Professor, Department of General Practice and Rural 

Health, University of Otago, Dunedin 



 

 
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2015/vol-128-no-1410/6458 

 

 

NZMJ 13 March 2015, Vol 128 No 1410; ISSN 1175-8716 Page 48 

Subscribe to the NZMJ: http://www.nzma.org.nz/journal/subscribe © NZMA 

 

 

 

NEW ZEALAND MEDICAL JOURNAL 

Acknowledgements: Lik Loh received funding from the Dunedin School of Medicine Clinical Research 

Scholarship during this study. The authors are also grateful to the anonymous NZMJ reviewers who helped to 

improve this paper. 

Correspondence: Dr Lik Loh, Department of General Practice and Rural Health, Dunedin School of Medicine, 

University of Otago, PO Box 56, Dunedin 9054, New Zealand. lik_wei@mac.com  

References 

1. Crampton P, Lay-Yee R, Davis P. Primary Health Care in Community-governed Non-Profits: The 

work of doctors and nurses: The National Primary Medical Care Survey (NatMedCa): 2001/02 Report 

2 Wellington: Ministry of Health; 2004. 

2. McAvoy B, Davis P, Raymont A, Gribben B. The Waikato Medical Care (WaiMedCa) Survey 1991-

1992. N Z Med J. 1994;107(986 Pt 2):388–433. 

3. McWhinney IR. 'An acquaintance with particulars...'. Fam Med. 1989;21(4):296–8. 

4. Frey J. The clinical philosophy of family medicine. Am J Med. 1998;104(4):327–9. 

5. Correa-Velez I, Johnston V, Kirk J, Ferdinand A. Community-based asylum seekers’ use of primary 

health care services in Melbourne. Med J Aust. 2008;188(6):344–8. 

6. Smith SM, Ferede A, O'Dowd T. Multimorbidity in younger deprived patients: An exploratory study of 

research and service implications in general practice. BMC Fam Pract. 2008;9:6. 

7. Loh L, Dovey S. Who attends Dunedin's free clinic? A study of patients facing cost barriers to primary 

health care access. J Primary Health Care. 2015 (In Press). 

8. Cunningham WK, Tilyard MW. Making Read Codes easy and useful in New Zealand general practice: 

A simplified approach to the classification of Reasons for Encounter. N Z Fam Physician. 

1999;26(3):52–5. 

9. Hall J, Tomlin A, Martin I, Tilyard M. A general practice minimum data set for New Zealand. N Z 

Med J. 2002;115(1163):U200. 

10. World Organisation of Family Doctors (WONCA). ICPC-2 PLUS Demonstrator. Sydney: Family 

Medicine Research Centre, The University of Sydney 2002-2014 [24 August 2014]; Available from: 

http://sydney.edu.au/medicine/fmrc/icpc-2-plus/demonstrator/index.php  

11. Didham R, Martin I, Wood R, Harrison K. Information Technology systems in general practice 

medicine in New Zealand. N Z Med J. 2004;117(1198):U977. 

12. Soler J-K, Okkes I, Wood M, Lamberts H. The coming of age of ICPC: celebrating the 21st birthday of 

the International Classification of Primary Care. Fam Pract. 2008;25(4):312–7. 

13. Soler JK, Okkes I. Reasons for encounter and symptom diagnoses: a superior description of patients’ 

problems in contrast to medically unexplained symptoms (MUS). Fam Pract. 2012;29(3):272–82. 

14. Britt H, Miller GC, Charles J, et al. A decade of Australian general practice activity 2002–03 to 2011–

12. Sydney: Sydney University Press; 2012. 

15. WONCA. ICPC-2-R: International classification of primary care. New York: Oxford Medical 

Publications; 2005. 

16. Ministry of Social Development. The Statistical Report for the year ending June 2012. Wellington: 

MSD 2012. 



 

 
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2015/vol-128-no-1410/6458 

 

 

NZMJ 13 March 2015, Vol 128 No 1410; ISSN 1175-8716 Page 49 

Subscribe to the NZMJ: http://www.nzma.org.nz/journal/subscribe © NZMA 

 

 

 

NEW ZEALAND MEDICAL JOURNAL 

17. Bevan S, Gunning N, Thomas R. Fit for work? Musculoskeletal disorders and the New Zealand labour 

market. Lancaster: The Work Foundation, Lancaster University; 2012. 

18. Raymont A, Lay-Yee R, Davis P, Scott A. Family Doctors: Methodology and description of the 

activity of private GPs: The National Primary Medical Care Survey (NatMedCa): 2001/02 Report 1. 

Wellington: Ministry of Health; 2004. 

19. Salmond C, Crampton P, King P, Waldegrave C. NZiDep: A New Zealand index of socioeconomic 

deprivation for individuals. Soc Sci Med. 2006;62(6):1474–85. 

20. Loh LW. Report on an audit of missed appointments at Servants Health Centre. Dunedin: Servants 

Health Centre Trust; 2010. 

21. George A, Rubin G. Non-attendance in general practice: A systematic review and its implications for 

access to primary health care. Fam Pract. 2003;20(2):178–84. 

22. Mitchell AJ, Selmes T. Why don’t patients attend their appointments? Maintaining engagement with 

psychiatric services. Adv Psychiatr Treat. 2007;13(6):423–4. 

23. Hamilton W, Round A, Sharp D. Patient, hospital, and general practitioner characteristics associated 

with non-attendance: A cohort study. Br J Gen Pract. 2002;52(477):317–9. 

24. Bytzer P, Howell S, Leemon M, et al. Low socioeconomic class is a risk factor for upper and lower 

gastrointestinal symptoms: a population based study in 15 000 Australian adults. Gut. 2001;49(1):66–

72. 

25. Klaber Moffett JA, Underwood MR, Gardiner ED. Socioeconomic status predicts functional disability 

in patients participating in a back pain trial. Disabil Rehabil. 2009;31(10):783–90. 

26. Bratt D, Hawker A. Ready, Steady, Crook: Are we killing our patients with kindness? South General 

Practice and Medical Exhibition; Christchurch 6-8 August 2010 

27. Wolinsky FD, Wolinsky SR. Expecting sick-role legitimation and getting it. J Health Soc Behav. 

1981;22(3):229–42. 

28. Feron JM, Paulus D, Tonglet R, et al. Substantial use of primary health care by prisoners: 

Epidemiological description and possible explanations. J Epidemiol Community Health. 

2005;59(8):651–5. 

29. Bindman AB, Forrest CB, Britt H, et al. Diagnostic scope of and exposure to primary care physicians 

in Australia, New Zealand, and the United States: Cross sectional analysis of results from three national 

surveys. BMJ. 2007;334(7606):1261. 

30. Zucker J, Lee J, Khokhar M, et al. Measuring and Assessing preventive medicine services in a student-

run free clinic. J Health Care Poor Underserved. 2013;24(1):344–58. 

 

 



 

 
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2015/vol-128-no-1410/6472 

 

NZMJ 13March2015, Vol 128 No 1410; ISSN 1175-8716 Page 50 

Subscribe to the NZMJ: http://www.nzma.org.nz/journal/subscribe © NZMA 

 

 

NEW ZEALAND MEDICAL JOURNAL 

ORIGINAL ARTICLE 

 

Plasmid-mediated AmpC beta-lactamase-producing 

Escherichia coli causing urinary tract infection in the 

Auckland community likely to be resistant to commonly 

prescribed antimicrobials 
Dragana Drinković, Arthur James Morris, Kristin Dyet, Sarah Bakker, Helen Heffernan 

Abstract 

Aim To estimate the prevalence and characterise plasmid-mediated AmpC beta-lactamase (PMACBL)-

producing Escherichia coli in the Auckland community. 

Method All cefoxitin non-susceptible (NS) E. coli identified at the two Auckland community laboratories 

between 1 January and 31 August 2011 were referred to ESR for boronic acid double-disc synergy testing, to 

detect the production of AmpC beta-lactamase, and polymerase chain reaction (PCR) to identify the presence 

of PMACBL genes. PMACBL-producing isolates were typed using pulsed-field gel electrophoresis (PFGE), and 

PCR was used to determine their phylogenetic group and to identify multilocus sequence type (ST)131. 

Antimicrobial susceptibility testing and detection of extended-spectrum beta-lactamases (ESBLs) were 

performed according to the Clinical and Laboratory Standards Institute recommendations. 

Results 101 (51%) and 74 (37%) of 200 non-duplicate cefoxitin-NS E. coli were PMACBL producers or assumed 

hyper-producers of chromosomal AmpC beta-lactamase, respectively. The prevalence of PMACBL-producing E. 

coli was 0.4%. PMACBL-producing E. coli were significantly less susceptible to norfloxacin, trimethoprim and 

nitrofurantoin than E. coli that produced neither a PMACBL nor an ESBL. Very few (4%) PMACBL-producing E. 

coli co-produced an ESBL. Most (88%) of the PMACBL-producing isolates had a CMY-2-like PMACBL. The 

PMACBL-producing E. coli isolates were diverse based on their PFGE profiles, 44% belonged to phylogenetic 

group D, and only four were ST131.  

100 of the 101 PMACBL-producing E. coli were cultured from urine, and were causing urinary tract infection 

(UTI) in the majority of patients. The median patient age was 56 years and most (94%) of the patients were 

women. A greater proportion of patients with community-acquired UTI caused by PMACBL-producing E. coli 

received a beta-lactam antimicrobial than patients with community-acquired UTI caused by other non-AmpC, 

non-ESBL-producing E. coli. Thirty-six (43%) patients with community-acquired UTI due to PMACBL-producing E. 

coli were neither hospitalised nor had any antimicrobial treatment in the previous 6 months. 

Conclusion The prevalence of PMACBL-producing E. coli was relatively low in the Auckland community, but has 

increased in recent years. Typing revealed that the majority of the PMACBL-producing E. coli in the Auckland 

region were genetically unrelated meaning that a point source or direct person to person transmission are not 

drivers of local community spread currently. The isolates were more resistant to non-beta-lactam 

antimicrobials than other non-AmpC, non-ESBL-producing E. coli, leaving few treatment options. The majority 

of the PMACBL-producing E. coli isolates seemed to be acquired in the community and were most frequently 

isolated from women with UTI. A large proportion of patients with community-acquired UTI had not been 

hospitalised nor had any antimicrobial treatment in the previous 6 months. 

AmpC beta-lactamases (ACBLs) are enzymes encoded on the chromosome of many 

Enterobacteriaceae, such as Enterobacter spp., Citrobacter freundii, Morganella morganii, 

Aeromonas spp. and Hafnia alvei. They are clinically significant because they confer resistance to 

most beta-lactam antimicrobials except fourth-generation cephalosporins and carbapenems. They 
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characteristically confer resistance to cephamycins, such as cefoxitin, a feature that can be used in the 

laboratory to distinguish them from extended-spectrum beta-lactamases (ESBLs). 

Escherichia coli usually produce only low levels of ACBLs because their chromosomal ampC gene is 

typically down-regulated. However, E. coli can hyper-produce ACBLs following alterations in the 

regulation of the ampC gene. E. coli can also acquire plasmids containing genes for ACBLs.
1
 

Acquisition of these plasmids enables very effective spread of extended resistance among bacteria and 

ultimately the spread among people. 

Plasmid-mediated AmpC beta-lactamase (PMACBL) genes are derived from bacteria with 

chromosomally encoded ACBLs. PMACBLs are most commonly detected in E. coli,Klebsiella 

pneumoniae, Salmonella and Proteus mirabilis.
1
 Since the first reports in the 1980s, PMACBLs have 

been increasingly detected throughout the world.In the 1980s and 1990s nosocomial outbreaks of 

PMACBL-producing organisms were reported.
1–4

 In recent years, PMACBL-producing organisms 

have also been isolated from patients in the community, outpatient clinics and long-term care 

facilities.
5–8

 

A national survey of urinary E. coli conducted in New Zealand in 2006 found that six (0.07%) of 

8707 E. coli isolates were PMACBL producers.
9,10

 

Our aim was to estimate the prevalence and characterize PMACBL-producing E. coli inthe Auckland 

community. 

Methods 

E. coli isolates and antimicrobial susceptibility testing—From 1 January to 31 August 2011, a total of 26,007 

consecutive, non-duplicate clinical isolates of E. coli were isolated at the two Auckland community laboratories, 

Labtests (LTA) and Diagnostic Medlab (DML).  

Identification and susceptibility testing of E. coli isolates was performed at the time of initial isolation. E. coli 

isolates were identified using standard laboratory methods. Antimicrobial susceptibility testing (AST) was 

performed by disc diffusion at LTA and by microbroth dilution using the Vitek system (bioMerieux Vitek Inc.) 

at DML. The susceptibility results were interpreted according to the Clinical and Laboratory Standards Institute 

(CLSI) recommendations.
11

 The presence of ESBLs was detected by the combination disc test, according to 

CLSI guidelines.
11

 

Testing for the presence of PMACBLs—All cefoxitin non-susceptible (NS) E. coli isolates were referred to 

the Antibiotic Reference Laboratory, ESR, for ACBL testing. A phenotypic boronic acid double-disc synergy 

test (BADDST) was used to detect ACBL production.
12

 Isolates testing positive for ACBL in the BADDST 

were tested by multiplex polymerase chain reaction (PCR) for PMACBL genes.
13

 

Molecular typing of PMACBL-producing E. coli isolates—Pulsed-field gel electrophoresis typing (PFGE) is 

a technique used to determine genetic relatedness of bacteria. It was performed usingXbaI-digested genomic 

DNA as previously described.
14

 

PFGE banding patterns were analysed using BioNumerics software version 6.6 (Applied Maths, St-Martens-

Latem, Belgium), with the Dice coefficient and unweighted-pair group method with arithmetic averages, at 

settings of 0.5% optimisation and 1.5% position tolerance. Phylogenetic groups of E. coli (A, B1, B2 and D) 

were determined using a multiplex PCR-based method.
15

 

A PCR-based method was used to determine whether an isolate belonged to multilocus sequence type (ST) 131. 

Isolates were screened for the presence of a 347 bp fragment of the pabB gene found in isolates belonging to the 

O25-ST131 clone,
16

 as well as ST131-associated single nucleotide polymorphisms in themdh and gyrBgenes.
17

 

Isolates that generated amplicons for all three loci (O25b pabB, mdh and gyrB) were considered to be ST131. 

Patient information and definitions—Data on patient age, gender, ethnicity, and antimicrobial treatment in the 

community and hospitalisation in the previous 6 months were collected from the regional electronic records. 

These electronic records do not capture antibiotics administered in hospitals. 
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A patient was considered to have a community-acquired (CA) infection if they were not a resident of a long-

term care facility and their infection did not develop >48 hours after admission or <48 hours after discharge 

from a healthcare facility. 

A patient was considered to have a urinary tract (UTI) infection if E. coli grew in the presence of pyuria 

(≥10×10
6
 white blood cells/L). 

For analysis of risk factors for CA UTI caused by PMACBL-producing E. coli, three controls were selected for 

each case. Patients in the control group had a CA UTI caused by E. coli that produced neither PMACBL nor 

ESBL during the study period. 

Differences in antimicrobial susceptibility between PMACBL-producing E. coli and other E. coli were tested 

using the Chi-square test with Yates’ correction for sample size. 

Results 

Prevalence of PMACBL-producing E. coli—200 (0.8%) of 26 007 E. coli isolates were cefoxitin 

NS. Among these 200 cefoxitin-NS isolates, 175 tested positive for ACBL production in the 

BADDST. PMACBL genes were detected in 101 of the 175 ACBL producers, and the remaining 74 

ACBL producers were assumed to be hyper-producers of chromosomal ACBL. Therefore, 51% (101) 

and 37% (74) of the 200 cefoxitin-NS isolates were PMACBL producers and assumed hyper-

producers of chromosomal ACBL, respectively. The overall prevalence of PMACBL-producing E. 

coli was 0.4% (101/26 007). 

Antimicrobial susceptibility—The susceptibility of PMACBL-producing E. coli to carbapenems and 

non-beta-lactam antimicrobials is presented in the Table 1.The susceptibility of the PMACBL-

producing E. coli is compared with the susceptibility of E. coli that produced neither PMACBL nor 

ESBL and that were isolated during the study period from patients with CA infections, 99% of which 

were UTIs.  

PMACBL-producing isolates were significantly more resistant to norfloxacin, trimethoprim and 

nitrofurantoin. Co-resistance to norfloxacin and trimethoprim was present in 20% (20/100) of 

PMACBL-producing E. coli isolates. All PMACBL-producing isolates tested were susceptible to 

carbapenems and amikacin. Four (4%) isolates co-produced ESBL. 

 

Table 1. Antimicrobial susceptibility of PMACBL-producing E. coli compared with other E. coli 

Antimicrobial* PMACBL-producing E. coli 

% susceptible 

(No. S/No. tested) 

Other E. coli† 

% susceptible 

(No. S/No. tested) 

P value 

Norfloxacin 68 (68/100) 95 (24694/25985) <0.0001 

Trimethoprim 62 (62/100) 75 (19439/25982) 0.005 

Nitrofurantoin 97 (97/100) 99 (25804/25984) 0.005 

Fosfomycin 98 (63/64) 99 (137/138) 0.57 

Gentamicin 88 (77/88) 91 (411/452) 0.32 

Amikacin 100 (10/10) 99 (445/446) 0.88 

Carbapenem 100 (85/85) 100 (151/151) 1.0 

ESBL 4 (4/101) NA‡  
* The isolates were tested for susceptibility to fosfomycin, gentamicin, amikacin and carbapenems only if multiresistant or if 

the patient had an allergy; †Other E. coli=E. coli that produced neither PMACBL nor ESBL isolated from patients with 

community-acquired infections (99% of which were urinary tract infections) during the study period; ‡ NA=not applicable.  
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Molecular epidemiology of PMACBL-producing E. coli—CMY-2-like PMACBLs were the 

predominant type of PMACBL accounting for 89% (90/101) of isolates, followed by DHA accounting 

for 12% (12/101). One isolate co-produced both a CMY-2-like and DHA PMACBL. 

Seven isolates were untypable by PFGE. The remaining 94 isolates were diverse based on their PFGE 

profiles. There were, however, several small clusters at the 85% similarity level, as well as two sets of 

two isolates that were indistinguishable (Figure 1). 

The majority of the isolates were in phylogenetic group D, 44% (44/101); followed by group B2, 23% 

(23/101); group A, 19% (19/101); and group B1, 15% (15/101). 

Four (4%) of the 101 PMACBL-producing E. coli isolates were positive in the ST131 PCR assay. 

One of these isolates was untypable by PFGE and the other three had distinct PFGE profiles. One of 

the ST131 E. coli co-produced a CTX-M group 1 type ESBL. 

Patients with PMACBL-producing E. coli—The median age of the patients was 56 (range, 1–97) 

years. When the seven children <16 years of age were excluded, the median age was 59 (range, 17–

97) years. Most of the patients (95; 94%) were female. Ethnicity data was available for 85 (84%) 

patients. Most (45, 53%) patients were New Zealand Europeans, followed by other European 11 

(13%), Indian 7 (8%), other Asian 6 (7%), NZ Maori 5 (6%), Chinese 4 (5%), Fijian, Tongan and 

Samoan 2 (2%) each, and Middle Eastern 1 (1%). 

Twenty-one (21%) patients were hospitalised in the previous six months and 61 (60%) had 

antimicrobial treatment in the community in the previous 6 months. In all but one of the patients,the 

organism was isolated from urine, and 95% of these patients had a UTI. Eighty-three (82%) patients 

had a CA UTI, 36 (43%) of whom had neither antimicrobial treatment in the community nor were 

hospitalised in the previous six months. 

When the 83 patients with CA UTI caused by PMACBL-producing E. coli (AmpC group) were 

compared with 249 patients who had CA UTI caused by non-AmpC, non-ESBL-producing E. coli 

during the study period (Control group), we found that age, gender, ethnicity, hospitalisation in the 

previous 6 months, antimicrobial treatment in the community in the previous 6 months and the 

number of antimicrobial courses were not significantly associated with infection with PMACBL-

producing E. coli (Table 2).  

Beta-lactams were the most commonly prescribed antimicrobials in both groups. A greater proportion 

of patients in the AmpC group received a beta-lactam antimicrobial (p value=0.02), but, when the 

analysis was confined to broad-spectrum beta-lactams (i.e. when penicillin and flucloxacillin were 

excluded), there was no difference between the groups (p value=0.1). 
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Figure 1. Dendogram of 94 PMACBL-producing E. coli isolates that were typable by pulsed-field gel 

electrophoresis (PFGE). The reference number, PMACBL genotype, phylogenetic group and the 

presence of ST131 are given for each strain. 
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Figure 1 notes: 

1. The vertical line marks the 85% similarity level. 

2. ST131 status determined using a PCR-based assay.16,17 

3. Among the 7 isolates untypable by PFGE: 

• 6 had a CMY-2-like and 1 had a DHA type PMACBL; 

• 5 belonged to phylogenetic group B1, 1 to group B2 and 1 to group D; 

• 1 isolate was ST131. 

 

Table 2. Factors associated with community-acquired urinary tract infections 

Variables AmpC group* 

(n=83 patients) 

Control group† 

(n=249 patients) 

Pvalue 

Median age (range) 51 (1–97) 52 (1–102) 0.77 

Female 78 (94%) 223 (90%) 0.28 

Hospitalisation in the previous 6 months 13 (16%) 25 (10%) 0.16 

Antimicrobials in the community in the 

previous 6 months 

45 (54%) 112 (45%) 0.16 

No antimicrobials in the community or 

hospitalisation in the previous 6 months 

36 (43%) 128 (51%) 0.25 

Treatment with any beta-lactam antimicrobials 37 (45%) 74 (30%) 0.02 

Treatment with broad spectrum beta-lactams 

(penicillin, flucloxacillin excluded) 

31 (37%) 69 (28%) 0.1 

Ethnicity Data available for 68 (82%) 

patients 

Data available for 217 (87%) patients  

NZ European 33 (49%) 124 (57%) 0.26 

Other European 8 (12%) 19 (9%) 0.47 

Maori 5 (7%) 20 (9%) 0.8 

Chinese 4 (6%) 8 (4%) 0.48 

Indian 6 (9%) 7 (3%) 0.09 

Other Asian 5 (7%) 6 (3%) 0.14 

Samoan 2 (3%) 9 (4%) 1.0 

Tongan 2 (3%) 8 (4%) 1.0 

Other ethnicity 3 (4%) 16 (7%) 0.06 
* AmpC group=group of patients with CA UTI caused by PMACBL-producing E. coli † Control group=group of patients with CA UTI 

caused by non-AmpC, non-ESBL-producing E. coli during the study period. 

 

Discussion 

Since first reported in 1989, PMACBLs have gained a worldwide distribution, although they are less common 

than ESBLs.
18

Our study showed that the prevalence of PMACBL-producing E. coli was 0.4% in the Auckland 

community. This is similar to the prevalence rates reported elsewhere.
19-22

 

The prevalence of PMACBLs was higher (p<0.001) than the rate of 0.07% found in a national survey in 

2006.
9,10 

Increasing rates have been reported throughout the world.A significant increase in acquired ampC 

genes in Enterobacteriaceae from 0.06% in 1999 to 1.3% in 2007 was observed in a Spanish hospital.
2
 

A survey from five children’s’ hospitals in China detected an overall increase in AmpC beta-lactamases from 

2.6% in 2005 to 9.3% in 2006.
3 
The rate of DHA-1-producing K.pneumoniae significantly increased from 0.6% 

in 2002 to 4.3% in 2004 at a Korean university hospital.
4
 

In this study, PMACBL-producing E. coli had elevated resistance rates to non-beta-lactam antimicrobials and 

were significantly more resistant to norfloxacin,trimethoprim and nitrofurantoin when compared to other E. coli. 

High resistance rates to fluoroquinolones and trimethoprim-sulfamethoxazole in PMACBL-producers has been 

reported by other investigators.
2,20-23
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In addition to being inherently resistant to beta-lactams such as amoxicillin/clavulanic acid, co-resistance to 

non-beta-lactam antimicrobials is common in PMACBL-producers, as plasmids harbour additional genes that 

confer resistance to non-beta-lactam drugs, leaving few therapeutic options.
1
 

We suggest taking a sample for urine culture and susceptibility testing in those patients who fail to respond to 

empiric treatment with commonly prescribed antimicrobials such as norfloxacin, trimethoprim and 

amoxicillin/clavulanic acid.
 

We found a low rate (4%) of co-production of ESBLs in our PMACBL-producingE. coli.Similarly, Mata et al 

found that 2.6% of their PMACBL-producing E. coli co-produced ESBLs.
2
 Two studies from Northern Europe 

found no association between PMACBL-producing E. coli and ESBL production.
19,23

However, a Japanese study 

reported that two-thirds of their PMACBL-producing E. coli from bacteraemia harboured the gene encoding 

CTX-M-14 ESBL.
24 

Extraintestinal pathogenic E. coli mainly belong to phylogenetic group B2 and, to a lesser extent, to group D, 

while intestinal commensal isolates tend to belong to groups A and B1.
26 

We found that CMY-2-like was the 

predominant PMACBL type (89%) and group D was the predominant phylogenetic group (44%). These results 

are similar to those reported by other investigators.
8,20,21,23

 

Oteo et al reported that infections caused by E. coli with the AmpC phenotype may be spreading primarily 

because of CMY-2-producing phylogenetic group D isolates.
25

 

We used PFGE to identify strains among PMACBL-producing E. coli and determine the genetic relatedness of 

the strains. This typing revealed that the majority of the PMACBL-producing E. coli in the Auckland region 

were genetically unrelated meaning that a point source or direct person to person transmission are not drivers of 

local community spread currently. Other investigators had similar observations.
21-23

 

E. coli ST131 is a global pandemic clone of E. coli noted for its ability to harbour numerous resistance and 

virulence genes. It is most commonly associated with CTX-M-15 ESBL-producing E. coli.
27

 In this study, only 

four (4%) PMACBL-producing E. coli isolates were ST131, and all four were cultured from patients with CA 

UTI.  

The low prevalence of ST131 among PMACBL producers is consistent with the results of studies reported from 

other parts of the world. Norwegian and Spanish studies found that 11% and 7% of PMACBL-producing E. coli 

were ST131, respectively.
23,25

 Matsumura et al found a single ST131 among 27 PMACBL-producing E. coli 

isolates.
24  

We found that PMACBL-producing E. coli caused UTI in 95% of patients. Older women were predominantly 

affected. This was observed by other investigators. A population-based study from Calgary Health Region in 

Canada found that CMY-2-producing E. coli was an emerging pathogen in the community, commonly causing 

UTI in older women.
5 
Similarly, a Spanish study reported that UTI was the most common type of infection in 

the community setting caused by PMACBL-producing isolates.
22

 

Most, 82%, of our patients had a community-acquired UTI. Exposure to antibiotics and hospital settings are two 

of the risk factors for acquisition of resistant organisms.
18,28

 Interestingly, our analysis did not identify either of 

these factors or any other factors, except the use of beta-lactam antimicrobials but not specifically broad-

spectrum beta-lactams, as risks for infection with a PMACBL-producing E.coli. This would suggest that there 

are other risk factors for acquiring PMACBL-producing E. coli in our community.  

In other countries, these bacteria have been isolated from river beaches and private drinking water supplies,
29

 

farm animals,
30

 food-producing animals
31,32

 and dogs.
33

 Food-producing animals and pets may act as reservoirs 

for PMACBL-producing organisms and could contribute to their acquisition and spread in the community. 

However, a study conducted in New Zealand in 2009–2010 found no resistance to extended-spectrum 

cephalosporins among E. coli from food-producing animals including pigs, very young calves and broiler 

poultry.
34

 

The global mobility of people and food products facilitates the spread of resistant organisms and resistance 

genes.
35,36

 As our study was laboratory-based, we did not obtain data on the patient’s dietary habits, travel 

history or animal exposure. 
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In conclusion, the results of this study show that while the prevalence of PMACBL-producing E. coliis low in 

the Auckland community, it has increased in recent years. A substantial proportion of community-onset 

PMACBL-producing E. coli infections seem to be acquired in the community. Point source outbreaks and direct 

person to person transmission are not major drivers of spread currently.  

The vast majority of infections caused by PMACBL-producing E. coli are UTIs in women. A large proportion 

of patients did not have a recent history of hospitalisation or antimicrobial treatment. PMACBL-producing E. 

coli are more likely to be resistant to non-beta-lactam antimicrobials than other non-AmpC, non-ESBL-

producing E. coli, leaving few treatment options.  

As the prevalence of PMACBL-producing E. coli is still relatively low, we recommend to continue treating CA 

UTI empirically with non-beta-lactam antimicrobials, such as nitrofurantoin and trimethoprim, and to take urine 

cultures in those patients who fail to respond to empirical treatment. 

Further epidemiological and molecular surveillance, determination of reservoirs, and analysis of the risk factors 

associated with the transmission and acquisition of these organisms is required. This will enable better 

understanding of their epidemiology and guide future prevention and control measures in the community. 
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Colonisation with Staphylococcus aureus and Streptococcus 

pyogenes in New Zealand preschool children 
Sarah Berry, Susan Morton, Polly Atatoa Carr, Emma Marks, Stephen Ritchie, Arlo Upton, 

Debbie Williamson, Cameron Grant 

Abstract 

Aim: To describe colonisation patterns of Staphylococcus aureus (S. aureus) and Streptococcus pyogenes 

(S. pyogenes) among pre-school children in New Zealand. 

Method: Anterior nasal, oropharyngeal, and antecubital fossa swabs were collected from a diverse sample of 

139 New Zealand children aged 4 years. Swabs were cultured for S. aureus and S. pyogenes. S. aureus isolates 

were tested for antibiotic susceptibility. 

Results: S. aureus colonisation was more prevalent than S. pyogenes colonisation; 54% of the children were 

colonised with S. aureus whereas only 16% were colonised with S. pyogenes, at one or more sampling sites 

(P<0.0001).  

S. aureus was present in a larger proportion of swabs obtained from the anterior nasal (39%, P<0.0001) or 

oropharynx (32%, P=0.0002) than from the antecubital fossa (14%). S. pyogenes was present in a larger 

proportion of swabs obtained from the oropharynx (16%) than either the anterior nasal (4%, P=0.001) or the 

antecubital fossa (2%, P<0.0001). 

Conclusion: S. aureus and S. pyogenes are prevalent at superficial sites in preschool children in NZ, with S. 

aureus colonisation more prevalent than S. pyogenes colonisation. Colonisation frequency varies by site for 

both pathogens; S. aureus is more prevalent in the anterior nares and oropharynx while S. pyogenes is more 

prevalent in the oropharynx. 

New Zealand (NZ) children suffer a significant and increasing burden of serious skin infection.
1–4

 

Between 1990–91 and 2010 the annual hospitalisation rates for serious skin infection in the 0 to 14 

year age group increased from 1.4 to 8.2 per 1000.
5
  

There is marked disparity in skin infection hospitalisation rates between children of different ethnic 

and socioeconomic groups in NZ. From 2006 to 2010 the annual hospitalisation rates for serious skin 

infections for children 0 to 14 years were four times higher for Pacific, and three times higher for 

Māori compared with European children;
5
 and four times greater for children living in the most 

socioeconomically deprived quintile of households compared with children living in the least 

socioeconomically deprived quintile of households.
5
  

Hospital admission rates for serious skin infections for children <17 years old are three times greater 

in NZ than in the United States (US).
6,7

 This larger disease burden becomes evident in early 

childhood; children <1 year old are nine times more likely to be admitted for skin and soft tissue 

infection than children <1 year of age in the US.
6,7

  

Large disparities are also evident in the non-infectious diseases that can occur as a result of S. 

pyogenes infection. Both of these complications occur at very much higher rates among Māori and 

Pacific compared with European ethnic groups.
3
 Rates of acute rheumatic fever and post-streptococcal 

glomerulonephritis in NZ far exceed those of most other developed nations.  

Our understanding of the cause of this excessive, increasing and disparate burden of serious skin 

infections and their sequelae, almost exclusively caused by Staphylococcus aureus and Streptococcus 
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pyogenes, is limited. Colonisation at one or more anatomical sites is the usual first step in the 

development of skin and soft tissue infection. It has been proposed that early life variation in the 

incidence, frequency or strain of colonisation contributes to the patterns and disparities of skin and 

soft tissue infection observed in NZ children.
1,2,8–11

  

The presence of NZ-specific characteristics for the diseases caused by S. aureus and S. pyogenes 

mean that NZ-specific data is necessary. Further, the elucidation of the reasons underlying observed 

variation in bacterial colonisation and incidence of infection requires comprehensive longitudinal data 

which encompasses the epidemiological triad of infectious disease causation: host, pathogen and 

environmental factors. 

Our aim was to describe the epidemiology and colonisation patterns of S. aureus and S. pyogenes in 

preschool children. This research was conducted within the Growing Up in New Zealand longitudinal 

study as a pilot trial designed to establish the feasibility and utility of collecting colonisation data 

from the full Growing Up in New Zealand cohort. 

Method 

Study design 

The Growing Up in New Zealand longitudinal study comprises a cohort of approximately 7000 children born 

during 2009 and 2010. The study was approved by HDEC (NTY/08/06/055AM03). Informed, written consent 

was obtained from the parent or guardian of each child. 

The Growing Up in New Zealand cohort children were recruited before their birth, via enrolment of their 

pregnant mothers, as described.
12,13

 To be eligible, these mothers had to be resident, whilst pregnant, in the 

region defined by the Auckland, Counties-Manukau and Waikato District Health Boards. The participants in the 

study reported here were members of the Leading Light “Te Roopu Piata” subgroup (approximately 200 

children) of the cohort, recruited approximately 6 months before the main cohort of participants,
14

 from the 

same regions. The Leading Light “Te Roopu Piata” participants play an essential role in the assessment of the 

measurement tools used in the main cohort. 

Participants 

The children were aged 4½ years when swabs of anterior nares, oropharynx and antecubital fossa were collected 

by trained interviewers. At the same home visit a face-to-face interview with the mother was completed and 

child measurements and observations were made. The interviews and swab collections were conducted during 

May and June, 2013. 

Collection of swabs 

Swabs were collected using the Copan eSwab (Brescia, Italy) from the anterior nares (both nostrils), oropharynx 

and antecubital fossa (right arm only). 

After collection, the swab samples were stored at room temperature in Amie’s transport media until they were 

transferred to Labtests (Auckland) for analysis. In the main Growing Up in New Zealand study swabs will be 

collected from approximately 6000 preschool children located all over NZ. Hence, we needed to determine that 

our swab samples would remain viable at room temperature for several days before arrival at the laboratory. To 

assess this, we completed a pilot trial during which 50 swabs were cultured after 24, 48, and 72 hours post-

collection. This pilot study did not show any difference in the recovery of S. aureus and S. pyogenes between 

swabs cultured after these different time intervals (data available from corresponding author). In the current 

study, all swabs were cultured within 72 hours of collection. 

Analysis of swabs 

Each anterior nasal and antecubital fossa swab was cultured on tryptic soy sheep’s blood agar and each 

oropharyngeal swab sample was plated onto 3% Colombia salt blood agar. All plates were incubated for 48 

hours in 5% CO2 at 35°C. All S. aureus and S. pyogenes were identified by routine methods. The density of 
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growth was recorded (≤10 colonies, light, moderate or heavy growth). Antimicrobial susceptibility was 

determined for S. aureus isolates. All S. aureus and S. pyogenes isolates were stored for future molecular strain 

typing.  

Statistical analysis 

Colonisation rates were reported as percentages with 95% confidence intervals (CI). The Chi-squared test, Chi-

squared test for linear trend and Fisher-Freeman-Halton tests were used to determine statistical significance of 

associations between ordinal level data, using a P value of <0.05 to define statistical significance. 

Results 

154 families were approached, of whom 145 (94%) gave consent for three bacterial swabs to be collected from 

their child. Of these 145 children, 77 (53%) were NZ European, 25 (17%) Māori, 23 (16%) Pacific, and 20 

(15%) were Asian. Six children chose not to have swabs collected, and 15 chose not have an oropharyngeal 

swab collected, but had anterior nasal and antecubital fossa swabs collected. 

Of the 124 children from whom swabs were obtained at all three sites, 47 (38%) children were not colonised 

with either S. aureus or S. pyogenes at the time of sampling, and 10 children (8%) were colonised with both S. 

aureus and S. pyogenes. Sixty-seven (54%, 95%CI 45–63) of the children were colonised with S. aureus and 20 

(16%, 95%CI 11-24) were colonised with S. pyogenes at one or more swab sites.  

Forty-three percent of the children with S. aureus colonisation were colonised with S. aureus at more than one 

site—30% at two sites, and 13% at all three sites. Only 20% of the children with S. pyogenes colonisation were 

colonised with S. pyogenes at more than one site—10% at two sites and 10% at three sites (Table 1). 

 

Table 1. Number of children culture-positive for S. aureus or S. pyogenes and number of culture-

positive sites per child  

Pathogen  N=124 

n (%) 

S. aureus 

Pathogen cultured 

Yes 

No 

 

  67 (54) 

  57 (46) 

Number of culture-positive sites* 

0 

1 

2 

3 

 

  57 (46) 

  38 (31) 

  20 (16) 

    9   (7) 

S. pyogenes 

Pathogen cultured 
Yes 

No 

 

  20 (16) 

104 (84) 

Number of culture-positive sites* 

0 

1 

2 

3 

 

104 (83) 

  16 (13) 

    2   (2) 

    2   (2) 

* Anterior nasal, oropharynx or antecubital fossa 

 

The frequency of colonisation varied at each site for both S. aureus (anterior nasal 39%, oropharynx 

32%, antecubital fossa 14%) and S. pyogenes (anterior nasal 4%, oropharynx 16%, antecubital fossa 
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2%) (Table 2). The antecubital fossa was the site with the lowest culture positive rate however, for 3 

of the 18 children with S. aureus isolated from this site it was the only site that was positive. 

 

Table 2. Staphylococcus aureus and Streptococcus pyogenes colonisation percentages at anterior 

nasal, oropharyngeal and antecubital sites 

Variables Anterior nasal 

n (%) 

Oropharynx 

n (%) 

Antecubital fossa 

n (%) 

Any site 

n (%) 

Total swabs collected n=133 n=126 n=139 n=398 

Staphylococcus aureus
†
 52 (39) 40 (32) 18 (14) 110 (28) 

Streptococcus pyogenes   5   (4) 20 (16)   3   (2)   28   (7) 

No growth 77 (58) 70 (56) 119 (86) 266 (67) 
* Column percentages can total >100% because some swabs were positive for both S. aureus and S. pyogenes. 

† Ten (9%) of the 110 S. aureus isolates were methicillin resistant; 5 (10%) anterior nares 3 (8%) oropharyngeal and 2 

(11%) antecubital fossa. 

 

The density of growth observed for swabs colonised with either S. aureus or S. pyogenes did not differ 

by organism when comparisons were performed for all sites (χ
2
 trend, P=0.51) (Table 3). The density 

of S. aureus growth differed between the three sites measured (P<0.0001), with colony density lower 

in the antecubital fossa compared with either the anterior nasal (P<0.0001) or the oropharynx 

(P=0.002) (Table 3).  

The density of growth of S. aureus was higher in the anterior nasal region compared to the 

oropharynx (P<0.0007). In contrast, the density of S. pyogenes colonisation did not differ significantly 

between swab sites (P=0.73) (Table 3). 

 

Table 3. Density of growth of Staphylococcus aureus and Streptococcus pyogenes from anterior 

nasal, oropharynx and antecubital fossa swabs 

Pathogen and colony density Swab site P value* 

Anterior nasal 

n (%) 

Oro-pharynx 

n (%) 

Ante-cubital fossa 

n (%) 

Any site 

n (%) 

0.51* 

Staphylococcus aureus 
Number of positive swabs n=52 n=40 n=18 n=110  

Colony density 

One to 10 colonies 

Light growth  

Moderate growth  

Heavy growth  

 

  2   (4) 

12 (23) 

16 (30) 

22 (42) 

 

  4 (10) 

17 (43) 

15 (37) 

  4 (10) 

 

10 (56) 

  6 (33) 

  0   (0) 

  2 (11) 

 

16 (15) 

35 (32) 

31 (28) 

28 (25) 

<0.0001† 

Streptococcus pyogenes 
Number of positive swabs n=5 n=20 n=3 n=28  

Colony density 

One to 10 colonies 

Light growth 

Moderate growth 

Heavy growth 

 

0   (0) 

1 (20) 

2 (40) 

2 (40) 

 

1   (5) 

8 (40) 

6 (30) 

5 (25) 

 

1 (33) 

1 (33) 

0   (0) 

1 (33) 

 

2   (8) 

10 36) 

8 (28) 

8 (28) 

0.73† 

* Chi-squared test for linear trend, any site, S. aureus vs. S. pyogenes. Due to small numbers the ‘One colony’ and ‘2 to 10 colony’ groups 

were combined for analyses. † Fisher-Freeman-Halton exact test for comparison between three sites for each pathogen. 

 

Eleven (10%) of the S. aureus isolates were resistant to methicillin (MRSA). Of the 11 MRSA 

isolates, 2 (18%) were multi-resistant MRSA, that is they were resistant to 2 or more additional 



 

 
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2015/vol-128-no-1410/6459 

 

NZMJ 13 March 2015, Vol 128 No 1410; ISSN 1175-8716 Page 64 

Subscribe to the NZMJ: http://www.nzma.org.nz/journal/subscribe © NZMA 

 

 

NEW ZEALAND MEDICAL JOURNAL 

antibiotics. All S. aureus isolates were resistant to penicillin, and all were susceptible to trimethoprim-

sulphamethoxazole (Table 4). Thirteen (12%) of the S. aureus isolates were resistant to erythromycin.  

 

Table 4. Antibiotic susceptibilities of Staphylococcus aureus (S. aureus) isolated from the 

oropharynx, anterior nasal or antecubital fossa. Number of S. aureus isolates susceptible to each 

antibiotic 

Antibiotic Site 

Anterior nasal Oro-pharynyx Antecubital fossa Any site 

Number of isolates tested n=52 n=40 n=18 110 

Isolate antibiotic sensitivity n (%) n (%) n (%) n (%) 

Penicillin 

Erythromycin 

Methicillin 

Trimethoprim-sulphamethoxazole 

  0     (0) 

45   (87) 

47   (90) 

52 (100) 

  0     (0) 

35   (88) 

36   (90) 

40 (100) 

  0     (0) 

17   (94) 

16   (88) 

18 (100) 

  0     (0) 

97   (88) 

99   (90) 

110 (100) 

 

Discussion 

In this sample of 4½-year-old children from whom anterior nasal, oropharyngeal and antecubital fossa 

swabs were obtained, colonisation with S. aureus was present in 54% and with S. pyogenes in 16%. 

As expected, S. aureus was identified in a larger proportion of oropharyngeal and anterior nasal than 

antecubital fossa swabs, and S. pyogenes was infrequently identified in non-oropharyngeal swabs. 

However, no single swab site identified all children colonised with either S. aureus or S. pyogenes.  

Significant variation in the density of bacterial colonisation was observed for both S. aureus and S. 

pyogenes. It is likely that the density of colonising bacteria, regardless of their repertoire of virulence 

factors, is indicative of persistent carriage and is a risk factor for the development of disease. For 

example, persistent nasal S. aureus carriers are at high risk of healthcare associated S. aureus illnesses 

and are known to have a high density of S. aureus present in their anterior nares.
15-17

 

The children participating in this study were a small but ethnically and socioeconomically diverse 

sample, and of an age for which contemporary data about S. aureus and S. pyogenes colonisation in 

NZ is lacking. The children were healthy and were sampled in their homes rather than when 

presenting to health care. Thus, these data are likely to be representative of S. aureus and S. pyogenes 

colonisation rates for the general 4-year old population. 

Our rate of S. pyogenes colonisation in preschool aged children is comparable with that of several 

studies of S. pyogenes in school children. In these studies from Australia, NZ, Fiji, Nepal, Turkey and 

United States, S. pyogenes colonisation was present in between 6% and 28% of children.
9,18–22

 A 

recent meta-analysis of articles published between 1950 and 2008 found an overall colonisation rate 

of 12%, with prevalence lower in children less than five years old compared with older children (4% 

vs. 12%).
23

 The S. pyogenes colonisation rate we report here of 16%, with 95%CI for this estimate 

(11–24%), is at the upper end of the estimates reported from this meta-analysis which included 

preschool aged data from Australia, Sweden and the United States.
24–26

  

The rate of S. aureus colonisation in preschool aged children that we observed is comparable to that 

recently described from other countries, and is consistent with the observation that S. aureus 

colonisation occurs frequently in early life.
27

 Studies of healthy preschool aged children from Turkey, 

Belgium and Venezuela have described rates of S. aureus carriage of 29 to 56%.
28–30

 Asymptomatic 

colonisation is a key risk factor for the development of hospital acquired S. aureus disease in adults.
31

 

Given that the colonisation prevalence observed in our small study is consistent with that described 
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internationally it is not likely that the higher rates of serious skin infection in NZ children are 

explained simply by higher rates of S. aureus carriage.  

Increased incidence rates for skin infections have been reported in recent years from Europe, the 

United Kingdom and the United States.
32,33

 These increases, along with the large geographic and 

demographic variances in incidence,
32,33

 and the increase in proportion of hospitalisations with 

abscesses and cellulitis are unexplained.
33

 Host, environmental and pathogen factors are all 

hypothesised to be potentially important contributors.
32,33

 Studies with the capacity to consider all 

three of these components of ID aetiology are necessary to increase our understanding of the aetiology 

of these serious diseases and identify potential prevention strategies that are more likely to be 

successful. 

The size of the current sample did not allow the relationships between S. aureus or S. pyogenes 

colonisation and child ethnicity or socioeconomic status to be examined, however this will be an 

important focus of future work. The current study has provided foundation data to justify the 

collection of swab samples from the full Growing Up in New Zealand cohort.  

This cohort study is ideally placed to generate new knowledge about the determinants of pathogen 

colonisation, and about the relationship of pathogen colonisation with infectious and non-infectious 

disease. Features of Growing Up in New Zealand that are of particular relevance to are (i) that an 

ethnically and socioeconomically diverse cohort were enrolled during the pregnancy, (ii) a cohort of 

sufficient size was enrolled to provide adequate explanatory power for analyses within ethnic and 

socioeconomic subgroups, (iii) careful characterisation of exposures across the life course, (iv) 

collection of data that enables host phenotype and genotype to be described, and (v) the intention for 

serial superficial swab sampling.  

Growing Up in New Zealand provides a unique opportunity to understand why only some of those 

exposed to S. aureus or S. pyogenes become colonised, and then whether and how colonisation leads 

to infectious and non-infectious disease. 
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MEDICAL IMAGE 

 

Nonsurgical cause of acute abdomen: a diagnosis not to be 

missed 
Viswanath Anand Chidambaram, Sarat Kumar Sanamandra 

Case history—A 61-year-old female presented with progressive left iliac fossa pain radiating to left 

hypochondrium since 3 days prior. Patient had no history of vomiting, fever, altered bowel habits or 

urinary symptoms. On examination the pain was localised to left iliac fossa with rebound tenderness. 

Laboratory examination revealed normal white blood cell count and C-reactive protein.  

Computed tomography (CT) demonstrated an 18 × 15 mm fat density ovoid lesion with a 

hyperattenuating rim located anterolateral to the sigmoid colon associated with minimal surrounding 

fat stranding. There was a tiny central hyperdensity within the oval lesion representing thrombosed 

vessel (Figures 1&2).  

 

Figure 1. Coronal contrast-enhanced CT of the abdomen demonstrates an oval fat density lesion 

with a hyperattenuating rim in left iliac fossa associated with minimal surrounding fat stranding 

(blue [upper] arrow). A tiny central hyperdensity within the oval lesion represents thrombosed 

vessel (yellow [lower] arrow) 

 

 

The findings were consistent with epiploic appendagitis of sigmoid colon. Pain resolved after 

symptomatic treatment with oral pain killers and anti-inflammatory drugs. 
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Figure 2. Axial contrast-enhanced CT of the abdomen also demonstrate the oval fat density lesion 

with a hyperattenuating rim closely related to the sigmoid colon associated with minimal 

surrounding fat stranding (blue arrow)  

 

 

Discussion—Epiploic appendages are small peritoneal pouches composed of fat that are attached to 

the serosal surface of colon by a vascular pedicle. Torsion followed by vascular occlusion of the 

epiploic appendages is thought to be the pathogenesis of the inflammation.
1,2

 

Clinically patients of epiploic appendagitis present with sharp localised pain depending on the 

location and blood counts are usually normal. Sigmoid colon is commonly involved where the 

epiploic appendages are most numerous in number.
1
  

Computed tomography is often diagnostic which demonstrates a small (usually <5 cm) circumscribed 

oval fat containing lesion closely related to the colonic wall with a hyperattenuating rim and 

surrounding inflammatory changes. The lesion may show a central dot representing thrombosed 

vessel.
1,3

 The lesion is seen as an oval hyperechoic lesion with a hypoechoic rim on ultrasound.
2  

The condition is usually self-limiting requiring only symptomatic treatment with anti-inflammatory 

drugs.
1
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When soap can’t wash the “dirt” away 
Emma Trowbridge, Victoria Scott-Lang, Paul Maurice 

Clinical—A 68-year-old man was referred to dermatology with a 5-year history of an asymptomatic 

cutaneous eruption affecting the axillae, inner thighs, popliteal fossae, lower back and abdomen 

(Figure 1a). The brown papillomatous plaques gave the skin a “dirty” appearance. The patient had 

attempted vigorous scrubbing of the areas, and had also tried application of selenium sulphide 

shampoo and aqueous cream, but to no avail.  

When he attended the dermatology clinic, an alcohol wipe was rubbed firmly over the affected skin: 

this removed the papillomatous areas and revealed normal skin below, confirming the clinical 

diagnosis of terra firma-forme dermatosis (Figure 1b). 

 

Figure 1a. Brown papillomatous discolouration of 

the left axilla 

Fig 1b. Removal of discolouration after rubbing with 

alcohol wipe 

  
 

Discussion—Terra firma-forme dermatosis (TFFD) was first described by Duncan and colleagues in 

1987, hence its synonym Duncan’s dirty dermatosis.¹ It is an under-recognised benign cutaneous 

discolouration characterised by brown ‘dirty’ papillomatous plaques which are not removed by soap 

but do wipe away with isopropyl alcohol.  

The exact aetiology is unknown but is thought to be due to abnormal keratinisation. TFFD occurs 

most commonly in children but is also well described in adults, males and females being equally 
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affected.²
,
³ It affects a wide range of sites with the neck being most commonly affected. It can be 

mistaken for acanthosis nigricans and the “dirty neck” of atopic dermatitis.  

TFFD is easily diagnosed by wiping isopropyl alcohol over the affected area whereby the 

papillomatous discolouration is removed. Recurrence following treatment is rare. A simple alcohol 

wipe provides a quick diagnosis, thus avoiding unnecessary investigations. 
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LETTER 

 

Health effects of water fluoridation: a response to the 

letter by Menkes et al 
Jonathan M Broadbent, W Murray Thomson, Terrie Moffitt, Richie Poulton 

Dear Sir, 

The letter from Menkes, Theissen, and Williams
1
 raised some interesting questions about our paper on 

community water fluoridation (CWF) and IQ.
2
 Specifically: 

• The correspondents suggest that we did not effectively account for location effects (both 

suburb location and distance from the city centre) when examining the relation between 

fluoride exposure and IQ. According to the correspondents, “unmeasured confounders” 

(which they did not specify) may vary by suburb/location and thus explain the findings. To 

check this possibility, we re-ran our analysis taking into account both suburb and distance 

from the city centre. This resulted in no meaningful change in terms of significance, effect 

size, or direction of our original findings. 

• The correspondents questioned our assumption of a normal distribution for IQ. We note that 

IQ (similar to height, for example) is generally regarded as the sine qua non of a normal 

distribution. We also point out that the assumption for regression analyses is of the normality 

distribution of the residuals, not that of the raw data. In our original model, the residuals were 

normally distributed, thus allaying their concern. For the 10 study members who had 

unstandardised childhood IQs of <70, all had documented histories of compromised 

intellectual function attributable to early-life CNS dysfunction, rather than extreme exposure 

to fluoride. 

• The correspondents sought more analysis using total fluoride intake. Specifically, they 

mentioned data on total fluoride exposure from diet, toothpaste, and fluoride tablets. We 

calculated those and used them, and this resulted in no meaningful change of significance, 

effect size, or direction in our original finding. 

• The correspondents sought more information about the interaction between breastfeeding 

(including duration) and living in a fluoridated area in relation to subsequent IQ. We 

modelled this as suggested, and can report no significant breastfeeding-fluoride interaction. 

• They also queried the number of people in our sample who had “no” fluoride exposure. We 

note that there is no such thing as no fluoride exposure; that is, fluoride is naturally present in 

both soil and water. Nonetheless, we were amply powered to conduct analyses that 

distinguished between high and low fluoride exposure and to model the relation with IQ, in 

both childhood and adulthood, after controlling for a number of relevant confounders. 

Similarly, we had sufficient power to explore differences in experience of dental caries and 

fluorosis by fluoride exposure. 

As we showed in our original report, and subsequent analyses described herein, there was no evidence 

of a detrimental effect on IQ from fluoride at the levels used in CWF. It is worth pointing out, 

however, that we have observed significantly fewer caries-affected teeth in both childhood and 

adulthood among those who resided in CWF areas as children. 
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LETTER 

 

Infrastructure for supporting physical activity: a pilot survey 

of the quality of street-connecting walkways at night 
Nick Wilson 

Improving the quality of walkways is one potential way to improve population health via facilitating 

physical activity (especially for commuting and walking to school and work). Walkways that facilitate 

such active transport also provide a means to reduce carbon emissions associated with commuting by 

vehicles and other associated problems (e.g., traffic congestion, local air pollution, and noise 

pollution). Walkable features may also help build social capital within neighbourhoods.
1
  

There is a growing body of New Zealand-based research around such issues as walking to school (e.g., 

by Oliver et al
2
; and Hinckson et al

3
) and how the physical environment might impact on walkability 

(e.g., by Cerin et al
4
; and Witten et al

5
). But this New Zealand research generally does not go into 

much depth around walking at night, though some studies have touched on the provision of lighting,
6–

9
 perceptions around safety and crime at night,

7,10–12
 dogs barking at night

13
 and new research methods 

that include relevance to issues such as lighting.
14,15

 In winter months, commuters can return home 

after dark and those using these walkways to walk from the bus-stop or their workplace, would have 

to negotiate them in the dark. Those using public transport or walking to avoid drink-driving may also 

use these walkways after dark. Therefore this pilot study specifically considered issues around the 

walking at night, with a focus on street-connecting walkways. 

Methods—All of the street-connecting walkways in the suburb of Karori in Wellington City were 

identified from a previous walkway study (n=35).
6
 Walkways were visited by two observers together 

on evenings when there was no moonlight (in the months of August to December 2014 and January 

2015). The median time since sunset for commencing observations was one hour and 36 minutes 

(mean = 104 minutes; range = 49 – 169 minutes). Data were collected on lighting provision and 

visibility of walkway surfaces. Repeat sampling was conducted on walkways where there was 

disagreement between observers or uncertainty with visibility (i.e., to obtain the most dominant result 

after up to three different evening visits given varying conditions of light from adjacent housing and 

from varying levels of “skyglow” associated with cloud cover etc). The data collection form with 

additional methods notes is available online (at: 

http://www.otago.ac.nz/wellington/departments/publichealth/research/otago065896.html). 

Results—The method of this observational study was found to be feasible and there were no safety 

concerns experienced by the two observers (one man, one woman). Nevertheless, a torch had 

sometimes to be turned on to allow for safe navigation along walkways. Initial experimentation with 

various light measuring apps (for the Apple iPhone) suggested that these were not very reliable and 

had limited face validity, and so use of these was abandoned. Similarly a hand-held ultrasonic 

measuring device (“SonicTape”) was of fairly limited utility in measuring distance from street lights 

(probably due to the lack of large flat reflective surfaces next to the street lights and walkway 

entrances). 

The findings are detailed in the table below. These indicate that overhead lighting was not typically 

ideal for walkway entrances (with only 27% of lights within 2 m from the entrances, and only 49% 

within 10 m from the entrances). Furthermore, such lighting was not typically angled to benefit the 

walkway (only 17%). Most walkways had some overhead lighting on route (57%), but for short 

walkways this was not always necessary. There were 6% of overhead lights not working – though one 

of these was found to be fixed on a subsequent visit.  

In terms of visibility, both observers were unable to see the ground for at least one point along the 

walkway in 26% of walkways (and therefore had to turn on a torch). This was also the case where 
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they could not see some step edges for 15% of the walkways with steps. For some of the remaining 

walkways, the observers considered that while navigable without a torch/flashlight, extra care was 

required to negotiate the walkway surface and/or steps (but this highly subjective aspect was not 

systematically recorded). Only one of the walkways with steps had the edges of the steps painted 

white to improve visibility. 

There was no relationship with the census area unit (CAU) level of deprivation (NZDep2006) and 

visibility assessments. Although the distance of the overhead lights from walkway entrances was 

greater for walkways in medium tertile of deprivation CAUs than the low tertile deprivation ones 

(means: 15.3 m vs 9.2 m), this was not statistically significant (p=0.07).  

 

Table 1. Quality of street-connecting walkways in one suburb in regard to night-time conditions 

(Karori, Wellington 2014, n=35 walkways unless otherwise stated)  

 

* Distances were paced out in the field and then converted to metres based on the average stride length of the author. If a 

light that was on the walkway was closer to the entrance than a light on the street, then this was used in this analysis. 

** Based on up to three repeat assessments if this was initially unclear – and excluding the situation where a light on the 

walkway was subsequently repaired. These nine walkways were: Donald St to Hurman St, Paparata St to Hawick St, 

Richmond Ave to Lynmouth Ave, Makara Rd to Paddington Grove, Ramsey Place to Woodhouse Ave, and Victory Ave to 

Victory Ave (all walkways visible on Google Maps). 

 

Discussion—This pilot study suggests it is feasible to do such observational studies for assessing the 

quality of street-connecting walkways at night. The method used here requires no equipment (other 

than a torch for a minority of walkways), and so it could be easily used by “citizen researchers” 

wanting to monitor walkway quality in their neighbourhoods. Further refinements could consider 

assessing inter-rater reliability and combining such observational data with the use of supplementary 

methods (e.g., use of “Google Street View” as used in previous New Zealand-based studies
15,16

 but in 

this case to document the presence of overhead streets lights at walkway entrances). While the simple 

approach taken to assessing visibility in this study (i.e., seeing one’s shoes and step edges) makes it 
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easier for citizen researchers to use, there might still be a role for using light meter apps on 

smartphones (but this would require further research).  

The results suggest there is scope for local government (Wellington City Council in this case) to 

improve the quality of walkways in this large suburb. The extent to which such results are relevant to 

other walkways in New Zealand is unknown, particularly since Karori is a relatively wealthy suburb 

overall (albeit a mix of relatively low deprivation and medium deprivation census area units). 

Local government could improve the night-time quality of the walkways they are responsible for, by 

the following such means: positioning of street lights closer to walkway entrances; giving more 

attention to angling this lighting for the benefit of the walkway; increasing the extent of lighting along 

the walkways to eliminate low visibility areas; and possibly more vigorous trimming of vegetation 

bordering and overhanging the walkways (i.e., to allow for more light from surrounding houses and 

ambient sources – including moonlight and skyglow).  

LED lighting is already being used on some of the walkways in this suburb but its use could be 

expanded. Indeed, with the reducing cost of LED technology and its low running cost, such expansion 

could well be cost-effective. Painting a white stripe along step edges would also probably help to 

improve hazard visibility. A possible goal for local governments in New Zealand to consider would 

be to ensure that all street-connecting walkways have lighting to allow these to be easily navigated on 

moonless nights without use of a torch.  

Acknowledgement: The author thanks Anne Tucker for assistance with data collection. (There was no funding 

for this study.) 
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LETTER 

 

Lies, damned lies and graphs 
Barry Borman, Kylie Mason 

Dear Sir 

The recent editorial by Kelly and Flint
1 
is a classic that should be included in the next edition of the 

book ‘How to Lie with Charts’ by Gerald Everett Jones.
2
 Their graph is an excellent teaching example 

of turning good data into misleading information. A first-year student would quickly identify the 

glaring errors.  

A close look at the x-axis of their graph shows inconsistent year intervals of eight years (1989–1997), 

five years (1997–2002, 2002–2007, 2007–2012), one year (2012–2013), three years (2013–2016), and 

four years (2016–2020). The so-called projections of obesity rates compare two different models: a 

linear model for New Zealand and a log model of the USA using the different time intervals. It is also 

difficult to decipher the authors’ statement ‘that the rate of obesity in New Zealand rises by 1% each 

year’ from the data presented in their paper.  

Graphing the data correctly (Figure 1) still suggests an increase in the obesity rate, but not the same 

dramatic increase suggested by Kelly and Flint. The correct graph provides less support for the 

authors’ proposition that in 5 years the New Zealand rate will exceed the rate in the USA.  

 

Figure 1. National adult obesity prevalence trends, New Zealand and USA 

 

Notes: 95% confidence intervals included on data points. New Zealand data is from comparable and consistent surveys.  

Sources: 1997 New Zealand National Nutrition Survey, New Zealand Health Survey (2002/03, 2006/07, 2011/12, 2012/13, 

2013/14)3,4; NHANES data5; OECD Health Statistics 2014.6 
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While the authors have nobly promoted the need for increasing bariatric operations, their message is 

severely compromised by the inclusion of misleading and inappropriate data. Undoubtedly, obesity is, 

and will continue to be, a major public health issue in New Zealand.  

Kelly and Flint have done a major disservice to those involved in developing prevention strategies by 

the lack of rigor in the presentation of data. It is a prime example of producing unreliable facts from 

reliable data.  

 

Barry Borman 
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Response from Kelly and Flint 

This is our reply to the questions about the diagram. 

The x-axis data values are not linear as the data points are projected directly on the graph. However this does not 

affect the statistical modelling, it only reflects the graphical projection. Your graph projects both New Zealand 

and USA obesity rates versus time as being linear. This is true for New Zealand, as it has linearly increasing 

obesity rates of 1% every year since 1989. However it is a fact that the USA has had a stable obesity rate for the 

last 10 years as published by Cynthia Ogden from the CDC
1
 and also published by the OECD.

2
 Therefore USA 

has a logarithmic trend line as depicted on the editorial paper. 

From a simplistic standpoint if New Zealand is currently 30% obese and increases by 1% per year, and USA is 

currently 35% obese and stable, then it will take 5 years until NZ will then become most obese. 

No-one knows if or when New Zealand’s obesity rates will start to plateau particularly with a government that is 

doing little to address the problem. If the rate however does start to plateau we will not know this for another 5 

years. 

More importantly the point behind the editorial was not to debate details of future obesity predictions. It was to 

raise awareness of the single biggest health threat to New Zealand which is currently not being addressed. 
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LETTER 

 

Rotavirus vaccine: dare to hope 
David A Foley, Prabal Mishra 

Rotavirus is a highly infectious virus that continues to spread through New Zealand homes and child 

care centres. By 3 years of age, 90% of New Zealand children will develop this illness.
1
 By age 5, 

20% seek medical advice with 1 in 43 requiring admission.
2
 It can cause a range of symptoms from 

mild diarrhoea to severe dehydration and shock. It represents a significant burden to the healthcare 

system, children and their families.  

This year, a fully funded penta-valent vaccine has been introduced in New Zealand (RV5 RotaTeq).
3
 

This live attenuated vaccine is administered orally as part of the immunisation schedule at ages 6 

weeks as well as 3 and 5 months.  

The vaccine is touted to have high effectiveness against severe rotavirus diarrhoea.
3
 A recent 

publication from America supported this claim, noting a 92% reduction in RV5 recipients and 80% 

reduction in average admissions for rotavirus coded hospitalisations in 2010–2011 compared with 

2001–2006 rates.
4
 This is with a combined coverage rate for RV5 (58%) and RV1 (5%) of 63%.  

Due to “herd immunity”, unvaccinated children also benefit. Compared with pre-vaccinated rates 

(2001–2006), there was a reduction of rotavirus-coded hospitalisations rates of between 25–77% from 

2007–2011 in the unvaccinated group.
4
 A similar benefit was found in Australia on the introduction of 

a rotavirus vaccine with a drop of 70% in hospital admissions.
5
 A secondary benefit reported in 

America was a decrease of 20% in associated seizure-related hospitalisations and emergency 

department visits in children vaccinated against rotavirus in the year following vaccination.
6
  

The New Zealand Government and the Ministry of Health have goals to increase immunisation rates 

to 95% for 8 month olds and 2 year olds.
7
 In 2013 to 2014, rates hit an impressive 91% in 8 month 

olds.
8
 If the government achieves its target, only a minority of children will be at risk of severe 

infection, with a likely notable positive impact on healthcare services.  

The main barrier for this vaccination is the time restriction on catch-up schedules; the first dose 

should be given before age 15 weeks and the third dose should be given by age 8 months and 0 days.
3
 

Gastroenteritis is a frequent and known illness, firmly rooted in living memory, and may (as a 

secondary effect) increase overall vaccination rates. The set time window may encourage timeliness 

of other vaccinations.
9
  

This oral vaccination is generally well tolerated but can include mild diarrhoea or vomiting in the 

week after vaccination. There is also an associated risk of intussusception, especially in the first week 

after the first vaccination, estimated between 1 to 7 per 100,000 infants vaccinated.
10

 The true rate or 

increase in incidence of intussusception needs to be established; however, physicians should be 

mindful of this potential complication.  

As this rotavirus season continues, this vaccine offers reason to hope with a potential impact on 

admissions as early as next year 
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LETTER 

 

Portrayal of violence, weapons, antisocial behaviour and 

alcohol: study of televised music videos in New Zealand 
Lucie Collinson, Laura Judge, James Stanley, Nick Wilson 

Background—There is evidence (albeit not fully conclusive) that exposure to violence in the media 

contributes to violent behaviour in children and adolescents.
1–4

 Part of the complexity with this 

relationship may be that some children with a pre-existing tendency to be violent might be more likely 

to expose themselves to violent media. Nevertheless, a New Zealand-based longitudinal study 

recently reported that television exposure in childhood and adolescence was associated with increased 

aggressive and antisocial behaviour, with excessive television exposure having longstanding adverse 

psychological consequences.
5
  

One particular form of media of particular relevance to young people are music videos as they 

combine two forms of media that young people tend to enjoy: television and popular music.
6
 It has 

been suggested that music combined with lyrics and images has more of an impact on peoples’ 

attitudes and behaviours than either form alone.
7,8

 There is evidence that adolescents frequently watch 

music videos, and these videos can often contain violent imagery
6
 (e.g., 12% to 22%).

9,10
 Given this 

background, we aimed to study the content of televised music videos with regards to violence, 

weapons, antisocial behaviours, sexual content and alcohol use.  

Method—Music videos recorded from the New Zealand television channel ‘Juice’ in 2010 over a 

two-week timeframe (n=861, 353 unique music videos), were examined for violence-related content. 

Coding methods were developed and refined; and inter-rater reliability assessed. Data on six violence-

related themes were collected: violence, weapons, antisocial behaviour, death themes, suicidal 

behaviour and Goth culture themes. To understand issues around violence glamorisation, we also 

considered the sexual content of the videos. 

Our definitions of violence included verbal and physical violence and where such violence was 

implied or threatened. Full definitions for each variable are available in an online report
11

 (see Table 

A1 in the Appendix). Where possible we based our definitions on those used in previous studies.
9,12

 

We used data on alcohol content collected on this same dataset in a previous study in which one of us 

was involved (NW).
13

 The specifics of the dataset are outlined in the full online report (Table 1).
11

  

The first 10% (86 videos) were observed by two independent viewers. Cohen’s Kappa scores 

suggested a favourable level of agreement between the two observers. The remaining 90% of videos 

were viewed by one observer. Videos identified as portraying any of the six themes were viewed fully 

and more detailed data were collected.  

Results—Over a third (39.3%, 338/861) of these music videos portrayed at least one violence-related 

theme (95% CI: 36.0%–42.6%). There were a total of 542 such portrayals in these 338 music videos 

(mean of 1.6 per music video). More specifically, violence was portrayed in 23.7% of videos, and 

similarly for: the presence of weapon/s (12.9%), antisocial behaviour (10.7%), death themes (8.9%), 

suicidal behaviour (4.1%), and ‘Goth’ culture themes (2.7%). In the 338 videos that contained one of 

the violence-related variables (or a combination of these), 42.0% were found to contain sexual 

content. In a fifth (20.4%) of these, sexual content and violence were present in the same scene. 

Violence portrayal was significantly more common in videos in which alcohol was also portrayed 

(34.5% of those with alcohol), than when alcohol was not portrayed (21.1%) (risk ratio [RR] = 1.65; 

95% CI: 1.25–2.18). This was also the pattern for weapons portrayal at 19.6% and 11.3% respectively 

(RR = 1.65; 95% CI: 1.19–2.28). There was potential glamorisation of violence in that a fifth (20.4%) 
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of videos portraying violence-related content (n=338) had sexual content and violence present in the 

same scene. More detailed results are available in the full online report.
11

  

Conclusions—The finding in this study of violence being portrayed in nearly a quarter (24%) of 

music videos shown on youth-orientated television in New Zealand is consistent with data from 

previous research in the US.
9
 We found that by including violence, weapons, antisocial behaviour, 

death themes, suicidal behaviour, and Goth culture themes, 39% of videos watched had at least one of 

such themes (average of 1.6 such themes).  

These high levels of violence in music videos are despite the fact that they were broadcast during a 

time that adolescents are most likely to be watching.
14

 This is a concern from a public health 

perspective, given the research that suggests the adverse impacts of such exposure on viewers.
5,9,15

  

We found that portrayal of violence and weapon/s was significantly more common in videos with 

alcohol content. This is a concern because it is well documented that there is an association between 

alcohol use and physical and sexual assault.
16–18,19

 

This study is the first to look at violence content in music videos televised in New Zealand, and it is 

also the first (that we know of) to study antisocial behaviour in music videos internationally. 

Fortunately there are a range of regulatory and non-regulatory interventions to change media content 

(as we detail elsewhere
11

) that could be used if society wished to address this potential driver of 

violent injury and antisocial acts.  
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Did Syphilis first come from America?  
Excerpt from an article written by James Young, M.D., C.M. and published in NZMJ 1914;13:237–253. 

In the busy life of the practitioner, there is little time for excursions into the dead past, and it has not been the 
custom in this country to spend effort on that department of study called the History of Medicine, yet I am not 
certain that all time spent in the study of sciences contributing to equip the practitioner of medicine for his 
proper task should be limited to acquiring the views fashionable and current now to the exclusion of those that 
preceded them.  

I have lived long enough to see theory and practice which claimed almost universal acquiescence discarded as 
not only worthless, but fraught with disaster. I have seen hygienic innovations gain a firm footing, with pens of 
praise from all newspapers, mixed with depreciation of the conditions which were superseded, yet in a few years 
it was found that these innovations were productive of more disease and death than benefit to the communities 
that plumed themselves upon their advancement.  

Consideration of facts like these leads one to think that the past has not been so absurdly bad as men who have 
never studied it would have us believe and that light might be derived from its study which would keep us from 
many absurdities of view both in medical theory arid in regard to our own position in the scheme of things.  

It is not my purpose to illustrate by example the mistaken and disastrous suggestions which have been put and 
followed in recent years and which knowledge of history would have prevented. The history of syphilis alone 
could furnish material of this kind to occupy us all night. My aim is to put before you a few considerations 
regarding the fashionable opinion that this disease was introduced to Europe from the West Indies by the sailors 
of Columbus. In the middle of the 16th century this account of the origin of syphilis came into vogue; it has 
been discarded and it has come into vogue again several times since. The best recent work known to me upon 
the History of Medicine is very decided and clear in its favour.  

The statement of the Americanist's view I take from Iwan Bloch in his "History of Skin Diseases During 
Modern Times," in Neuburger and Pagel's great "Handbuch," published in 1905. 
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Potential hazards of commercial ultrasound in pregnancy 

Ultrasound (US) in pregnancy has an excellent safety record when used in the health-care setting. 

However, the use of US in the commercial setting is causing some concern to the Food & Drug 

Administration (FDA) in the USA. 

The FDA has recently warned of the potential dangers of commercial US in pregnancy. In this context 

the fetus may be exposed to US for as long as one hour. It is known that US imaging introduces 

energy into the body. Physical effects in tissue such as pressure oscillations, rises in temperature and 

in some circumstances the creation of small pockets of gas in bodily fluids or tissues have been noted 

in laboratory studies. None of these would be welcome. In addition, commercial US might cause 

anxiety for the consumer if images, videos, or monitor readings are misinterpreted by them or an 

untrained provider. 

Lancet 2015;385:2. 

 

Screening the newborn for rare but treatable conditions 

Diagnosing a rare serious condition before it is symptomatic enables appropriate early treatment 

which may be life changing. Newborns in the UK have routinely been screened for phenylketonuria, 

congenital hypothyroidism, sickle cell disease, cystic fibrosis, and medium-chain acyl-CoA 

dehydrogenase deficiency. 

As of Jan 5, 2015, the UK National Health Service’s Newborn Blood Spot Screening Programme will 

now screen for nine diseases by including an additional four rare genetic diseases: maple syrup urine 

disease (MSUD), isovaleric acidaemia (IVA), glutaric aciduria type 1 (GA1), and homocystinuria 

(pyridoxine unresponsive; HCU). 

Very good news for those who inherit these rare but potentially treatable conditions. 

Lancet 2015;385:90. 

 

Progesterone for acute traumatic brain injury 

Traumatic brain injury (TBI) is a major cause of death and disability worldwide. Progesterone has 

been shown to improve neurologic outcome in multiple experimental models and two early-phase 

trials involving patients with TBI.  

This report concerns a double-blind, multicentre clinical trial in which patients with severe, moderate-

to-severe, or moderate acute TBI were randomised to receive intravenous progesterone or placebo 

within 4 hours after their injury. 882 patients were randomised before the trial was stopped for futility 

with respect to the primary outcome. The researchers found no significant difference between the 

progesterone and placebo cohorts in terms of a favourable neurological outcome.  

The researchers conclude that their clinical trial did not show a benefit of progesterone over placebo 

in the improvement of outcomes in patients with acute TBI. 

N Engl J Med 2014;371:2457–66. 
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OBITUARY 

 

James (Jim) Escott Church 
10 December 1923 – 21 February 2014, General Surgeon 

James Church was born on 10 December 1923 in Dunedin, Otago to James Stuart Church, a general 

practitioner, and Kathleen Mary Ruth Church (nee O’Connor), a graduate in Home Science from 

Otago University and a music teacher. Jim had three younger siblings—Barbara, Roger and Jenny. 

His childhood was spent in Dunedin and in 1936 the family moved, first to Opunake, and finally New 

Plymouth, where James Stuart continued in general practice and also served as an anaesthetist.  

 

Jim attended New Plymouth Boys High from 1936 to 1941, 

becoming both Dux and Head Boy in his final year. He earned a 

Taranaki Scholarship and a New Zealand University Bursary. In 

1941 Jim entered Otago Medical School graduating MB ChB in 

1947. He lived at Knox College, rooming with Paul Swinburn. 

Their exploits are legendary.  

Jim had learned golf by caddying for his father, excelling at this 

sport throughout the rest of his life, winning a varsity blue and in 

later life going on to represent the Royal Auckland Golf Club in 

their Pennant team. Young Jim spent time in the Army Medical 

Corps before starting his surgical career as a house surgeon at 

Wellington Hospital in 1948. There he met Pamela Scantlebury, a 

clerical worker at W.D.H. Wills, and they married in 1949. Baby 

James was born a year later.  

Jim, with Pam and James, travelled to England In 1951 as a Commonwealth fellow for advanced 

surgical training. He worked in Guy’s Hospital, London, under the guidance of famous breast surgeon 

Sir Hedley Atkins and gained fellowship of the Royal College of Surgeons, Edinburgh. In 1954 Jim, 

Pam, James and new brother, John, headed back to New Zealand on the Sydney Star, a 6-week trip 

via Cape Town.  

Surgical jobs were scarce at that time and Jim decided to work as the only surgeon on Auckland’s 

North Shore, once Lester Aitken, the incumbent, retired. In the meantime Jim joined Cam D’Arcy, 

Arthur Coombes, Ken Nicholas and Neil Murray in general practice in Takapuna, delivering babies at 

the North Shore Maternity Hospital. Jim’s daughter, and youngest child, Phillipa was born in 1955. 

Lester Aiken duly retired and Jim, now FRACS, set up a surgical practice that was to influence the 

lives of many people on the Shore. With consulting rooms at Byron Chambers on Byron Avenue, he 

operated at Mellita and Lister Hospitals, and in 1958 became Consultant General Surgeon for the 

Royal New Zealand Navy at the Devonport Base Hospital.  

The majority of Jim’s professional life was devoted to providing for the surgical needs of the residents 

of the North Shore. He was a careful, precise and gentle surgeon with excellent technique; technique 

that he taught to young James from a fairly early age. He was very well respected throughout the 

medical community, and became a New Zealand Medical Association Councillor. In 1974 he was 

President of the North Shore Division of the New Zealand Medical Association.  

Jim and Pam Church were blessed with a wide circle of good friends and, on Pam’s side, a big 

extended family who all lived nearby. Jim possessed an infectious and mischievous sense of humour 

and there was always a twinkle in his eye. He was the life of any party and his good humour and 

kindness endeared him to everyone who met him.  
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In 1965 the family made its first trip to Turangi, where Jim had the use of the “Navy Hut”, a fairly 

basic fishing cottage by the Tongariro River at the Duchess Pool. This started a love affair with the 

Tongariro and its trout that lasted over 20 years and led to two houses in Turangi.  

Another love of Jim’s life was music, and the sounds of Ella Fitzgerald, Frank Sinatra, Doris Day, 

Rosemary Clooney, Oscar Peterson and Vic Damone were always to be heard at home. Musicals were 

also popular, and the advent of the cassette tape allowed Jim to take his music into the operating room.  

Jim became closely involved with Takapuna Rotary serving a term as President. He was a member of 

the Royal Auckland Golf Club spending many a happy afternoon on the course. In the 1970s Jim was 

visited by both joy and tragedy. Son James was one of the first graduates of the new Auckland 

Medical School, winning the Carrick Robertson Prize in Surgery and embarking on a surgical career, 

but Pam became terminally ill and passed away after a 2-year battle with cancer.  

The next chapter in Jim’s life began when he met Maureen (Mause) Stokes. They were married in 

1976 and lived happily by the beach in Milford. During this time he developed close friendships with 

a Tahitian family and made several trips to those idyllic islands. Jim continued his surgical practice in 

Takapuna and at the Naval Base, serving the local population by providing high quality care with 

kindness and thoughtfulness.  

In 1993 he retired to spend time with Mause, at Milford Road, on the golf course, and at their house in 

Turangi. Jim loved gardening, and his time in Turangi was a chance to indulge this love. Jim and 

Mause bought a yacht and Jim qualified as a Master Mariner, sailing throughout the Hauraki Gulf. 

Jim and Mause also travelled extensively, including a trip to USA to attend his grandson’s wedding in 

2002. 

As Jim grew older he suffered a gradual loss of physical and mental powers, but enjoyed a 

commensurate and unending increase in Mause’s devotion. Jim passed away peacefully in Maureen's 

arms at their home overlooking Milford Beach on 21 February 2014, at the age of 90. His funeral, at 

St Peter’s Church in Takapuna, was attended by many of his family and friends, with representation 

by the New Zealand Navy.  

He had a long, happy life and left a legacy of love for Mause, a burgeoning family, and a host of 

grateful patients and friends, whose lives he influenced for the better. Jim is survived by Maureen, his 

wife of 37 years, James (a colorectal surgeon in Cleveland), John (a lawyer in Brisbane) and Phillipa 

(a journalist in Wellington). There are six grandchildren and four great-grandchildren. Jim is also 

survived by two sisters, Barbara Scott and Jenny Wright, and brother, Roger. 

James Church (FRACS) and Allan Panting wrote this obituary. 

 

 

 



 

 
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2015/vol-128-no-1410/6469 

 

NZMJ 13 March 2015, Vol 128 No 1410; ISSN 1175-8716 Page 91 

Subscribe to the NZMJ: http://www.nzma.org.nz/journal/subscribe © NZMA 

NEW ZEALAND MEDICAL JOURNAL 

BOOK REVIEW 

 

Elder Law in New Zealand 

Kate Diesfeld & Ian McIntosh. Published by Thomson Reuters New Zealand Ltd, December 2014. 

ISBN 9780864728913. Price $150 plus GST, p&p.  

This book is both very approachable and extremely comprehensive. As a New Zealand-specific 

resource, it brings together the expertise, experiences and practical advice of a range of respected 

experts in two fields; older adult health and the legal issues pertinent to this increasingly significant 

sector of the population.  

Since older people are well represented as healthcare consumers and are a target group for 

government policy, this book will be an invaluable resource for all healthcare practitioners; those 

working in health management, advisory and advocacy roles; and for undergraduate and postgraduate 

students in health and law.  

Elder Law in New Zealand (2014) is notable for an absence of legal jargon and the use of pertinent 

case studies that make it both interesting and engaging, and accessible for students. The book opens 

with an excellent introductory background to current health issues for older people in New Zealand 

and follows this with coverage of decision-making, health and human rights, advocacy and dispute 

resolution, elder abuse and emerging issues.  

Each topic is illustrated with relevant cases or examples that illustrate application of the law in a range 

of healthcare contexts. Despite a layout reminiscent of legal textbooks, the practice-based focus and 

coverage of almost every social and many physical health issues related to the lives of older persons 

make this book a widely relevant resource for health professionals and educators.  

Overall, this is a timely, readable book and is highly recommended to anyone seeking a plain 

language understanding of the legal context and implications of older adult health in New Zealand. 

 

Susan M McNaughton 

Lecturer 

School of Interprofessional Health Studies 

Auckland University of Technology (AUT) 

Auckland, New Zealand 
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