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In this issue 

In this issue are two case studies. The first, presented by Rajani Gutha 
and Malati Tangirala is a case of a male presenting w ith a metasta ic 
adenocarcinoma of unknown origin w ith a very high level of serum 
prostate specific antigen (PSA) being the on ly indicator of malignancy. 
This man was treated for prostate cancer and had his PSA followed 
over many years. His fluctuating PSA levels over time correlated w ith his 
clinical status at those t ime points. 

The second case study presented by Barbara Hoy was of a 64-year 
old male in whom the only significant laboratory finding was an 
artefactually low HDL cholesterol. This led the laboratory according to 
an established protocol to do more tests wh ich resulted in a diagnosis 
of multiple myeloma. 

Campylobacteriosis is a serious public health problem in New Zealand. 
In order to tackle this severe epidemic it is essential that effective 
interventions are fou nd to protect the New Zealand population. For 
that to happen it is imperative that the main primary source or sources 
of this infection are identified. In th is issue Michael Baker and Nick 

Med-Bio Journal Award 

W ilson argue, and present epidemiolog ical evidence, t hat fresh pou ltry 
is the most important source of human Campylobacter infection in New 
Zealand and that fresh poultry needs to be removed from the human 
food cha in to control the epidemic. Warrick Nelson and Ben Harris 
argue that although fresh pou ltry plays a role in human Campylobacter 
infection, other sources and vectors, such as excrement from cows, 
shou ld be considered. As well as presenting their case, both sets of 
authors have had the opportunity to comment on each others articles 
before publication and their responses accompany the two articles. Let 
us know, as letters to the Editor, wh ich side of the argument and why 
you support one or the other. 

As from this issue the three Universities (AUT, Massey and Otago) are 
given their own column in w hich they can inform the readers with 
news from their Schools of Medical Laboratory Science. Inside are 
contributions from AUT and Otago. It is hoped that this will be a regular 
feature and we look forward to hearing from the three Universities who 
supply our medical laboratory science graduates. 

med·bio 

Med-Bio offers an award for the best article in each issue of the New Zealand Journal of Medical Laboratory Science. All financial members of the 
NZIMLS are eligible. The article can be an Original, Review or Technical Article, a Case Study or a Scientific Letter. Excluded are Editorials, Reports, or 
Fellowship Treatises. No application is necessary. The Editor and Deputy Editor w ill decide w hich article in each issue is deemed worthy of the award. 
If in their opinion no article is worthy, then no award w ill be made. Their decision is final and no correspondence w ill be entered into. 
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Serial serum prostate specific antigen 
measurements over time in a patient 
presenting with a metastatic adenocarcinoma 
of unknow n origin 
Rajani K Gutha 1

, PhD, Medical Laboratory Scientist 
Malati Tangirala 2, PhD, Professor and Head 

1Core Laboratory, ¥-ellington Hospital, ¥-ellington 
2Department of Biochemistry, Nizam's Institute of Medical Sciences, Hyderabad, India 

Abstract 

A 60- year male presented with a mass in t he lower abdomen and was 
referred to the Biochemistry department, Nizam's Institute of Medical 
Sciences, Hyderabad, India for serum prostate specific antigen (PSA) 
estimation. The referring physician had made the following differential 
diagnoses: non-Hodgkin's lymphoma, prostate carcinoma, and cancer 
with unknown primary. A very high serum PSA was the only indicator of 
prostatic malignancy, histopathology being inconclusive. 

The patient was treated for prostate cancer. The PSA concentration 
declined to normal levels as the patient responded to treatment. He 
was in rem ission for seven years but later developed bone metastases. 
In total the patient was followed up over a period of eight years with 
serial PSA measurements. The PSA correlated well with the cl inical stage 
of the patient during stable course and recurrent stage of the disease. 

Key w o rds: prostate specific antigen, prostate ca rcinoma, unknown 
primary cancer 
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Introduction 

Prostate cancer is the second most common malignancy in men 
globa lly. It is known to have increased prevalence with advancing age. 
Prostate specific antigen (PSA) was discovered in 1979 and by the late 
1980's its prognostic importance and ro le in monitoring prostate cancer 
was established (1 ,2). However, the role of PSA in screening remains 
controversial (3-6). In t his paper a case study is presented in w hich PSA 
established the diagnosis of metastatic prostatic cancer and provided 
information on the course of t he disease and response to treatment, 
between 1995 and 2003. 

Case hist ory 

A 60- year old male presented w ith a mass in the lower abdomen and 
was referred by the physician to the biochemist ry department at the 
Nizam's Institute of Medical Sciences Hyderabad, India for serum PSA 
estimation . Serum PSA was measured with a one step double monoclonal 
antibody enzyme immune-adsorbent assay (E LI SA), using the Enzymun­
Test Kit PSA on the Boehringer Mannheim ES300 immunoassay batch 
analyser. The reference interval for PSA in our laboratory was 0.3 to 4.0 
ng/ml. 

Ultrasound of the abdomen had suggested bilateral il iac and pelvic 

lymph adenopathy. A CT scan confi rmed huge pelvic and lower 
para aortic lymphadenopathy. The physician made three different ial 
diagnoses: non-Hodgkin's lymphoma, prostate carcinoma, and cancer 
with unknown primary. The serum PSA analysis revealed a very high 
value of 825 ng/ml, although histopathological examination showed 
only metastatic adenocarcinoma w ith unknown primary. In April 
1995, the patient underwent bi lateral orchidectomy as an appropriate 
treatment for prostatic cancer. In May 1995 and August 1995 PSA 
values were 34 ng/ml and 22ng/ml respectively. 

A further decline in PSA to 4.2 ng/ml and then to 0.8 ng/ml was noticed 
between October 1995 and April 1996. However, in August 1996 the 
patient presented with pain near the left pelvic girdle and the PSA had 
increased to 32 ng/ml. He was treated with Flutamide (a potent anti­
androgen). From November 1996 to January 2002 normal PSA levels 
(2 .8ng/ml, 0.4 ng/ml, 0.5 ng/ml, 0.8 ng/ml, 0.6 ng/ml and 0.08 ng/ml) 
were observed and the patient was clinica lly stable during this period 
(Figure 1 ). 

In May 2002 the patient complained of weakness and leg pa in and the 
PSA had increased to 19 ng/ml. He was sta rted on Cytomid (an anti­
inflammatory and anti-androgen). A bone scan revea led mult iple skeletal 
metastases. During July 2002 and September 2002 a progressive rise in 
PSA levels was observed (22 ng/ml and 49 ng/ml). The total alkaline 
phosphatase (ALP) was borderline elevated at 132 U/L whi le the ALP 
bone fraction was elevated at 77%. ALP was estimated on a Merck 
Micro lab 200 semi auto analyzer using the manufacturer's reagents. 
The reference interval for ALP is 38 to 126 U/L. ALP iso-enzymes (bone 
and liver) were separated by electrophoresis and the fractions were 
quant itated by scanning of t he electrophoresed gels w it h a Helena 
densitometer at 595nm, using t he ALP isoenzymes kit supplied by the 
manufacturer. The reference interva l for t he bone fraction is 23 -67%. 

The patient had swelling in the inguinal region and bone pain . The 
patient was subjected to 25 exposures of radiation therapy as well as 
hormone therapy consisting of Cytomid. In December 2002 his PSA 
slightly declined to 19.5 ng/ml. In January 2003 swel ling in the inguinal 
region was reduced but the PSA rose to 40 ng/ml along w ith a rise in 
total ALP (64 1 UIL) and bone ALP fraction (80%). 

Discussion 

Although the patient's prostate cancer cou ld have been detected earlier 
by a screening program, there is a considerable debate regarding the 
necessity or even desirability of screening to detect prostate cancer in 
cases of asymptomatic individuals (3-6). PSA is considered as an idea l 
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Figure 1. PSA levels over 8 years 
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tumor marker for monitoring prostate cancer and assessing response 
to treatment (7,8). A study by Malati and colleagues during a screen ing 
programme in India on South Indian males aged between 40 to 80 
years emphasized the importance of a multidisciplinary approach using 
digital rectal examination, ultrasound and PSA measurement but did 
not recommend for or against screen ing (9). 

This case study clearly indicates the importance of PSA estimation as a 
preoperative marker as well as a marker for fol low-up during different 
stages of the cancer such as remission, stable course of the disease, 
and recurrence. This patient's clinical presentation was unusual and 
histology was unhelpful in reaching a diagnosis. The high PSA confirmed 
the presence of prostatic cancer and was very useful in monitoring 
successful treatment and the course of the disease over a seven year 
period. 
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The diagnostic footprints- a case study 
Barbara A Hoy, MNZIMLS 
Medla b, Hamilton 

Abstract 

The on ly sign ificant laboratory f inding in a 64-year old male was an 
artefactually low HDL cholesterol. Laboratory protocols were followed 
step by step, leading to a diagnosis of advanced multiple myeloma. 
In th is case study, where no laboratory tests were initia lly requested 
that cou ld have led to th is diagnosis, fa lse low HDL cholesterol was a 
diagnostic tool rather than a reagent problem. 

Key words: high density lipoprotein (HDL), tota l protein, 
immunophoresis, protein electrophoresis, mult iple myeloma, 
monoclonal gammopathy. 
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Case History 

A 64-year old male presented to his GP w ith nausea, weight loss, and 
generally feeling unwell. His GP ordered a range of blood tests covering 
most organ systems: kidney function, electrolytes, thyroid function, 
glucose, ferrit in, B 12 and folate assays and a complete blood count. 

Parameter Initial Reference 
Haematolog~ result interval 

Haemoglobin 106 130-175 g/L 
RBC 3.8 4.0-6.0 x1 0 

12
/L 

Haematocrit 0.33 0.37-0.50 
MCV 85 80-99 fL 
MCH 28 27-34 pg 
Platelets 405 160-400 x1 0

9
/L 

WBC 5.1 4.0-11.0 x1 0
9
/L 

Neutrophils 3.9 2.0-7.0 x1 0
9
/L 

Lymphocytes 0.8 1.0-4.0 x1 0
9
/L 

Monocytes 0.3 0.2-1.0 x1 0
9
/L 

Eosinophils 0.1 0.0-0.7 x1 09/L 
ESR 27 1-30 mm/Hr 
A few macrocytes and target ce lls. 

Biochemistry 

Cholesterol (Total) 6.58 4.28-5.46 mmoi/L 
Triglycerides 2.45 0.62-2.59 mmoi/L 
LDL Cholesterol 5.00 2.46-3.96 mmoi/L 
HDL Cholesterol 0.47 0.85-1 .85 mmoi/L 
Choi/HDL Ratio 14.0 <5.5 

HDL cholesterol result is unreliably low due to int erfering prote ins/ 
drugs. 

Laboratory Protocol 

If an HDL cholesterol is <0.5 mmoi/L look at the reaction monitor and 
history of the patient. If the patient is not a known myeloma case, and 
the reaction monitor is abnormal, then a tota l protein is added and the 
specimen sent to immunology for protein electrophoresis. 

Reaction Monitor 

We use the Roche product HDL-C plus 2nd generation (1 ). The 
leaflet states: In very rare cases gammopathy, in particu lar type lgM 
(Waldenstrom's macroglobu linaemia), may cause unreliable results. 

Test principle Homogeneous enzymatic colorimet ric test. 
• Sample and add it ion of R1 buffer. In the presence of magnesium 

sulfate, dextran sulfate selectively forms water-soluble complexes 
with low density lipoprotein [LDL), very low density lipoprotein[ 
VLDL]. and chylomicrons which are resistant to polyethylene glycol 
[PEG) modified enzymes. 

• Addition of R2 [PEG-modif ied enzymes/4amino-antipyrine/ 
buffer) and start of reaction. The cholesterol concentration of 
HDL-cholesterol is determined enzymatical ly. In the presence of 
peroxidase, the hydrogen peroxide generated reacts w ith 4-amino­
antipyrine and HSDA to form a purple-blue dye. The colour intensity 
of th is dye is directly proportional to the cholesterol concentration 
and is measured photometrica lly. 

: 
Rt • R2 ......... 

R2 

Figure 1. Normal HDL cholesterol (top) . Patient's abnormal HDL 
cholesterol reaction monitor. Note loss of cholesterol between R1 
and R2 

Electrophoresis 

In our laboratory a total protein of >80 g/L and/or a globulin is >40 
g/L, w ithout a known patient history, is also a criterion for protein 
electrophoresis. In this patient the total protein was 93 g/L and serum 
globulin was 56 g/L. Electrophoresis showed a discrete band in the 
gamma region comprising 31.5% of tota l. lmmunofixation diagnosed 
the gamma band as lgG Kappa paraprotein . At this stage t he doctor 
was contacted for explanation and further testin g. 
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Figure 2. Serum protein electrophoresis 

Laboratory Protocol 

A bone marrow may be indicated when there is a significant monoclonal 
band present. The bone marrow on this patient showed a marked 
number of myeloma ce lls comprising 85% of total white ce lls. Many 
of these plasma cel ls were binucleated with some multinucleated, 
forming plasmacytomas. A diagnosis of advanced multiple myeloma 
was made. 

Figure 3. Bone marrow showing multinucleated plasma cel ls 

Discussion 

Multiple myeloma is a blood cancer in which plasma ce lls replicate 
uncontrollably and accumulate in the bone marrow (2). Plasma cells 
are derived from B lymphocytes whose normal function is to secrete 
antibodies or immunoglobulins that help fight disease. Immunoglobulins 
are composed of four protein chains, two long "heavy" chains and two 
shorter " light " chains. Myeloma ce lls also secrete immunoglobulins, 
but since the ce lls are monoclonal, i.e. derived from a single plasma 

cell, they all produce the same immunoglobulin protein (lgG, lgA, lgM 
or lgD) in large amounts. The monoclonal lgM does not help protect 
the body from infection, but can build up in organs such as the kidneys, 
causing serious damage over time. In some cases myeloma cells secrete 
immunoglobul ins that contain on ly the light chains, these are secreted 
in the urine and are known as Bence Jones proteins (2). 

Multiple myeloma can cause many complications. This constellation of 
signs and symptoms is commonly referred to as CRAB. These, and other 
complications are described below . 

Complications (CRAB) (2) . 

Calcium elevation. Bone destruction results in release of ca lcium into 
the blood causing weakness, fatigue, nausea, loss of appetite and 
confusion. 

Renal dysfunction. Excess proteins and high blood calcium can cause 
renal damage. Impaired renal fu nction is a common complication, 
affecting about 40% of patients in the course of t he disease. 

Anaemia. Accumulation of myeloma cells in the marrow can interfere 
w ith production of normal ce lls. These deficiencies can cause chronic 
anaemia, increased susceptibility to infections and excessive bleeding. 

Bone Disease. The most troubling symptom of myeloma is bone pain . 
Osteolytic lesions and inhibition of new bone formation makes bones 
highly susceptible to fractures. Fractures of the vertebrae can result in 
increased pressure on the spinal nerves, causing numbness, tingling, 
pain or muscle weakness in the lower extremities. 

Other compl ications include hyperviscosity syndrome caused by 
excessive amounts of protein production. This gives rise to bleeding 
from the nose and mouth, blurred vision, stroke li ke symptoms and 
congestive heart fa ilure. Hyperviscosity syndrome can be treated with 
plasmapheresis w hich removes excess proteins from the blood. 

Treatment 

There is no cure for mult iple myeloma but an aim of prolonging the 
surviva l rate. The key objectives are: kil l t umour ce lls, control tumour 
growth, control pain and other disease related symptoms, allow patient 
to have active and good quality life. 

Treatments are: chemotherapy, and autologous stem cell t ransplant 
wh ich involves collection and transplantation of patients own stem 
cells. The median survival rate is 3-4 years. 

This disease is the second most commonly diagnosed blood cancer after 
non- Hodgkin's lymphoma. There is a slightly higher incidence in males 
and the median age is 65. Most people have no known risk factors 
other than age (3). 

Conclusions 

In spite of an absence of other abnormal laboratory resu lts in it ially, th is 
patient was diagnosed w ith t he serious disease, Mult iple myeloma, 
using a low HDL cholesterol as a initial tool to follow the laboratory 
protocol steps t hrough to diagnosis.These protocols are summarized 
as fol lows: 

• HDL <0. 50 mmol, check graph and patient history 

• Add total protein, if >80 g/L and/or globu lin is >40 g/L, add 
protein electrophoresis 

• lmmunofixiate if a monoclonal band is present 

• Bone marrow may be indicated if lgG, lgA, or lgM is sign ificantly 
increased. 
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Is chicken meat the most important source of 
human Campylobacter infection in New Zealand? 
Wtrrick Nelson, MSc, Principal Research Consultant 1888 Management Ltd., Christchurch 
Ben Harris, MNZIML, Medical Laboratory Scientist and General Manager Microbiology, Southern Commu­
nity Laboratories Canterbury, Christchurch 

I tis undisputedthatchicken meat plays a role in human campylobacteriosis. 
However, the cla im that "there is overwhelming epidemiological and 
laboratory evidence that fresh chicken is the dominant source of 
human infection" (1) is open to question . For ch icken as the prime 
source theory to be accepted, the considerable anomalies associated 
w ith this would have to be explained away. Other sources and vectors 
of campylobacteriosis in New Zealand should at least be properly 
considered . For instance, the largest reservoir of campylobacter in New 
Zea land is li kely to be the 5.2 mi llion dairy cows (an increase of 79% in 
25 years - www.stats.govt.nz), producing excrement equivalent to at 
least 70 million people. Th is excrement is deposited into our waterways, 
either directly by cows accessing streams, or ind irectly f rom washing off 
ourclean,g~enpa~u~s. 

N Z J Med Lab Sci 2007; 61 (2): 36-41 

Summary of anomalies to chicken as only source of 
campylobacter infections 

• Campylobacter infections have very marked seasonal cycles, but 
chicken consumption does not. 

• The degree of seasonality varies, rough ly less seasonal in the North 
to greater inter-seasonal variation in the South (2). 

• Where poultry production has stopped (e.g. Belgium 1999 Dioxin 
crisis), campylobacter rates have only dropped up to 40%, leaving at 
least 60% non-poultry source unexplained. 

• These campylobacters cannot grow at all under 30°C, less than 
most peak spring and autumn temperatures, so poor food storage 
multiplication cannot be an issue (unlike other food poisoning 
bacteria). 

• Each 1°C ambient temperature increase results in a 5% increase in 
campylobacter infections up to 14°( (3) - but the bacteria do not 
multip ly below 30°C, so what cause and what vector? 

• Over 80% of human cases are sporadic cases, not outbreak clusters 
-sporadic incidents have sporadic causes. 

• When outbreaks have occurred, the sources have been traced to 
contaminated water, unpasteurised milk, processed meats and only 
sometimes ch icken. 

• New Zealand campylobacter infection rates increased 1995-1999, but 
dropped dramatica lly in 1999 and 2000, unlike chicken production 
and consumption which increased steadi ly. 

• Molecular typing shows the same strains in chickens, humans, animal 
wastes, water and f lies - w hich came f irst? 

• Food handlers and preparers of " fi lthy chicken" are not at increased 
ri sk of infection. 

Introduction 

Campylobacter jejuni is typica lly found to cause about 80% of 
campylobacteriosis cases. At least 1 0% are thought to be from C. coli, 
with a few cases from other species. 

Common features of campylobacteriosis are: 

• a marked seasona l variation in cases with a small w inter/spring peak 
and a major summer peak. 

• very high rates in infants and the age group 20-40 years. 

• higher rates in males, genera lly across all age groups. 

• at least 80% of cases are sporadic rather than outbreak in nature 
(unlike other food poison ing causative agents). 

• re latively low levels of incidence from the 1980s, but growing 
erratica lly through to t he present. 

• the infectious dose is very sma ll, possibly as low as 500 ce lls (4-6), 
and 

• a very strong and persistent association with ch icken consumption. 

These features are commonly reported for many countries. New Zealand 
shows similar trends, but notably at very much higher rates - European 
and North American rates are of the order of <1 00/1 00 000 whi le New 
Zealand is >400/1 00 000 (7). 

Campylobacters are also a significant cause of Travellers' Diarrhoea. 
Foreign travel is such a significant source of campylobacteriosis that 
some countries record campylobacteriosis separately according to 
whether it was acquired domestica lly, or during or after travel. About 
25% of cases in the UK are estimated as travel re lated (8) and up to 
38% in Norway (9) . 

These Campylobacters do not multiply in foods. In fact they cannot 
multiply at all at temperatures under 30°C, nor outside of animals or 
birds (other than very carefully contrived laboratory conditions). Thus 
they are quite different to many other "food poisoning " bacteria in 
t hat the infectious dose is delivered entirely as contamination of the 
food, not multiplication in foods. Furthermore, symptoms fo llow the 
establishment of infection only, and not ingestion of toxins commonly 
produced by bacteria eg Staphylococcus. Even w here foods are at a 
temperature sufficient to allow Campylobacter growth (optima are 
at 37°( and 42°C, typical body temperatures of mammals and birds 
respectively), no tria ls have demonstrated growth in food (1 0) . Growth 
occurs in the intestinal tracts of birds and mammals - hence jejunum 
and coli species names. Campylobacter are readily killed at relatively low 
cooking temperatures- i.e.70°C (11 ). They are also on ly present on the 
surface of meats (12-13), the on ly clearly demonstrated exception is liver 
(14-15). Processed meat products (eg sausages, pates, burgers) therefore 
mix surface meat contamination into the bulk of the product. 
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Figure 1 Annual campylobac1eriosis cases with fresh chicken produc1ion (tonnes x 100) and 
dairy cow numbers (cows x 1000). 

New Zealand evidence 

Laboratory evidence in New Zealand is particula rly poor as rega rds 
chicken as the source of human cases. Routine cli nica l stool samples 
are typically identified to genus level only, using a selective medium for 
C jejuni and C coli. When methods suited to identifying other species 
are used, they are often found in cl inical cases (16). Perhaps the advent 
of multiple species PCR tests now being used in research w ill assist in 
clinical diagnosis too[ 18]. 

Research laboratory evidence, w hile indicat ing a sign if icant commona lity 
between chicken and clinica l strains, does not indicate chicken as source, 
but merely that similar strains are present in both sets of samples. 
Which came f irst- the ch icken, t he egg, the cow, the water, the fly? An 
early su rvey showed that some types were ind istinguishable between 
clinical strains and those from chickens and untreated water. However, 
the stra ins most common ly isolated were also common in dairy and 
beef cows, sheep, water and chickens (17-18) . Subsequent testing has 
confi rmed the presence of common human isolates in sheep liver (19) 
and beef , sheep, pork and chicken sources (20). 

Epidemiolog ical studies in New Zealand come up with a bewildering 
array of risk factors. Ch icken certainly features prominently, especia lly 
raw or undercooked chicken (21 ). Th is large case-control study, the 
most extensive in New Zealand to date, has been criticised for not fu lly 
considering other potential sources, such as an imal and water-related 
risks (22). A further problem for th is sort of study is the re liance on 
memory to determine food events and other activities t hat cou ld affect 
t he resu lt ing ri sk profile (23). Risk assessments based on reservoir 
identification have not helped for Campy!obacter as t hey are so w idely 
spread, outbrea k data are not representative of a largely sporadic 
disease, and case-control studies are problematic due to reca ll bias 
and long exposure w indows (24). The bias towards blaming chicken 
can be even more blatant, for example a public health questionnaire 
to obtain information on the source of campylobacteriosis helpfully 
prompts "Campy!obacter infection is most commonly associated with 
undercooked or !eft-over chicken meals" (25). 

There have been many literature reviews conducted in New Zealand 
recently. While all mention the chicken/human disease link, none 
appears able to apply a percentage of cases to chicken specifi cally, nor do 
they specify chicken as the defin itive major source for campylobacteriosis 
in New Zea land (26-30) . On the contrary, many other sources 
are acknowledged, particularly dairy and sheep as probable direct 
and indirect sources. An older study raised the strong potential for 
domestic pets as a sign ifi cant ri sk factor (3 1 ), a ri sk factor receiving 
renewed interest internationally (32-35). One study even observed 
that, at least some New Zealanders "live in an environmental sea of 
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Figure 2 Campylobactcriosis cases and chicken production. There is clearly no correlation 
at all belween these trends at this level. 

Campylobacter" w ith no significant overlap in types isolated from 
humans and raw chickens (17). 

Outbreaks, w hile commonly considered to be less than 20% 
of campyobacteriosis cases, are rather better understood. Common 
identified sources in these cases are water, unpasteurised milk 
and processed meats (especia lly those not cooked after processing 
and/or that contain liver). Chicken as an outbreak source is sti ll 
sufficiently uncommon to justify reporting, for example recent events 
in Austra lia, Denmark and Japan (36-38). Outbreaks in New Zea land 
(reviewed in reference 30)) are largely related to water sources, and 
foods from commercial or other catered events, on ly some of w hich 
included chicken. 

Clearly there is no consensus amongst New Zea land campylobacteriosis 
researchers of any " overwhelming" evidence to indicate that regulation 
of chicken contamination will control New Zealand's campylobacteriosis 
epidemic", although it will probably go some way to reduce it. 

The marked seasonal pattern of campylobacteriosis cases does not 
correlate with chicken consumption. The annual growth in cases may 
corre late w ith an annual growth in fresh ch icken production (1 ), but this 
is clearly negated by the quarterly data (Figs 1 and 2). Where seasonal 
patterns of ch icken colonisation have been monitored, t hey occur at 
the same time, or slightly after, campylobacteriosis cases (39), strongly 
suggesting a common source and dispersion agent. Curiously, seasonal 
campylobacteriosis infection does correlate well with numbers of short 
term visitors to New Zea land (Fig 3 of reference 40), but the New 
Zealand notification data does not have th is case detai l, unlike several 
overseas countries wh ich show the strong link. 

Rates of disease in New Zea land of various age groups are remarkably 
constant (www.nzpho.org.nz report server). The highest rates occur in 
t he under f ive years group, and the 20-29 years group, across both males 
and females. It seems unli kely t hat t hese age groups w ill be consuming 
and/or preparing more ch icken mea ls than other age groups. 

Overseas evidence 

If the New Zea land data is somewhat sporad ic and gives no clear picture 
of the source of campylobacteriosis, the Iceland and Belgium events are 
often cited as being definitive aga inst chicken. 

Iceland revised its law in 1996 to allow the sa le of fresh as wel l as 
frozen uncooked ch icken meat. The fo llowing years showed a massive 
increase in campylobacteriosis cases, peaking in 1999. Rates dropped 
subsequently, associated with a major campa ign by chicken producers 
to reduce contamination of retailed chicken meat products and public 
health campa igns aimed at food and personal hygiene (4 1 ). Ice land 
data must however be considered w ith some care - not any aspersion 
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on the source, but simply that the population is so small (total 300 000 
i.e. less than Christchurch) that a few extra individual cases will have a 
large impact on the rate calculation. The peak of 1999 was only 426 
cases- about a third of the number of cases reported in the Canterbury 
District Health Board area. In spite of this, other circumstantial evidence, 
for example the increased consumption of ch icken and the growth of 
the fresh ch icken component from <5% in 1996 to 60% by 1999, 
is strongly indicative of the ro le of ch icken in Icelandic domestically 
acquired campylobacteriosis (42). However, this occurred within a 
background of sma ller, but sim ilarly timed, peaks in campylobacteriosis 
in many other European countries. Although campylobacteriosis reports 
have dropped since intervention measures have been implemented, 
they only dropped to a level roughly double that pertaining prior to pre­
intervention 1996 (Fig 4, data.euro.who.inVCISID). 

During the 1999 "Dioxin crisis" in Belgium, all Belgian-produced 
ch icken products were withdrawn from the market for a six week 
period. An approximately 40% reduction in campylobacteriosis reports 
occurred during those six weeks, return ing to trend following the return 
of ch icken meat to market (43). However, many other food products 
were affected, not just raw ch icken meat. May 29th 1999 (week 21) 
was the date for withdrawal of Belgian-produced poultry and eggs 
(Belgium is a net exporter of poultry products). June 2nd (week 22) saw 
the withdrawal of products extended to processed foods containing 
chicken and egg, and the withdrawal extended again two days later to 
include processed pork and beef products . Bearing in mind an incubation 
period of 2-7 days, it is interest ing to note that campylobacteriosis 
reports on ly dropped from week 23, the week fo llow ing the withdrawal 
of processed foods, rather than the week following the w ithdrawa l of 
ch icken. The 40% decline in campy/obacteriosis rates cannot therefore 
be attributed solely to people not eating chicken, and even if it does, 
the majority 60% of cases are still /eft w ith an unexplained non-poultry 
source. These events also still/eave the possibility of disease associated 
w ith the style of eating rather than indicating the chicken itself is the 
source. Indeed, the removal of processed foods eaten w ithout further 
cooking, and replacement by beef or fi sh products for chicken in fast 
food outlets, cou ld ind icate a ro le for food-associated disease (44). 

A number of other studies raise concerns about the overwhelming 
expectation that campylobacteriosis comes from chicken consumption. 
For example, Neal and Slack (45) determined for the Nottingham Health 
District, UK that foreign travel accounted for 25% of cases, and 15% of 
cases could be attributed to causes such as contact w ith puppies, eating 
chicken and drinking milk from pecked bottle tops, leaving the other 

0 140 ' 
0 
0 
0 
;! 120 4 
"iil 
~ 

~ 100 i 
1 80 , 

~ 60 
E 
" 0 40 -

20 . 

Belgium 

Denmark 

Finland 

- Iceland 

Norway 

Sweden 

Figure 4 Rates of campylobacteriosis for a range of tempera1e European coumries. NOle the trend in 
rising rates, generally up to 2001. 

60% unexplained. Note also that eating ch icken is only a component 
of the explained 15% of cases . A large study of t he Helsinki, Finland 
reg ion (46) found a fairly large overlap between PFGE genotypes 
between humans and ch ickens, but often not occurring at the same 
time. Their conclusion was that both humans and chickens probably 
acquire Campylobacter infection from a common source, rather than 
indicating ch icken as a direct source for humans (or vice versa) . 

Similarly, a study in Quebec, Canada (47) also showed a high diversity 
of PFGE genotypes in chickens, but with single growing houses tend ing 
to have single stra ins. Comparison with human sources indicated only 
20% of isolates were re lated to chicken strains. The Czech Republ ic 
has campylobacteriosis rates approaching those of New Zealand, rising 
from 22/100 000 in 1996 to 296/1 00 000 in 2005 (data euro.who. 
inVCISID) . Ch icken infection patterns are again similar to Finland and 
Canada w ith each flock infected with a single clone (48). However, 
using both PFGE and PCRIRFLP methods, ch icken and human genotypes 
overlapped by on ly 6%. The authors concluded that "chicken meat 
does not represent as important a source of campylobacteriosis as was 
previously believed". 

Cross contamination and elimination? 

Another anomaly is that handling and preparing chicken does not 
appear to be a risk factor for disease. Since anyth ing up to 1 00% of raw 
chicken can be contaminated, it seems strange that food preparation 
is not a risky business. Analysis of genetic strains suggests that very 
small outbreaks are li ke ly being reported as sporadic (49-50), possibly 
indicating cross-contamination in domestic kitchens. Tests indicate 
that "during food preparation bacteria become widely disseminated to 
hand and food contact surfaces" (51) and transfer rates from hands or 
kitchen utensils to ready-to-eat foods are up to 27% (52). Poultry is a 
common food item which is contaminated to a high level, with an easi ly 
spread and cross-contaminated bacterium requiring a low number of 
ce lls needed for infection, yet actual cases of campylobacteriosis are 
remarkably few compared to the number of ch icken meals consumed. 

Banning the retail sale of fresh, raw chicken meat has been suggested 
(1 ). Reduction of campylobacter numbers on ch icken meat can 
occur during freezing. This is clearly the assumption in the Icelandic 
experience, both from the ascribed source of the epidemic and one 
intervention being freezing of meat from flocks testing positive before 
slaughter (41 ). Early tests appear to confirm that freezing results in 
fewer contaminated birds, for example 48% contamination of fresh 
and 4% of frozen chickens (53), although possibly better isolation 
tests suggest far higher numbers of frozen chickens are contaminated, 
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for example 94% of fresh and 77 % of frozen chickens in a small Irish 
survey (54). A 0.5 to 3.4 log reduction in Campylobacter fo llowing 
commercial freezing over a 2-week period looks promising, although 
the authors noted that "refrigeration and freezing are not a substitute 
for safe handling and proper cooking of poultry" (55). A simi lar 3 log 
reduction was noted for contaminated ground beef (1 1 ). Apa rt from 
contamination in livers, chicken meats are contaminated on the surface. 
Some chemical t reatments applicable for use at slaughter could prove 
promising to reduce contamination to undetectable levels (56) . 

If not chicken, what else can be the source and vector? 

It has not been our intention to suggest that chicken meat is not a 
source of Campylobacter, but simply to show that there are significant 
difficulties associated with ascribing the bu lk of the blame to chicken 
meat. There is certain ly no doubt that campylobacteriosis can occur 
from consuming raw/undercooked ch icken meat, or consuming other 
foods contaminated with raw ch icken meat or juices . 

Quite clearly, animal (including cows, sheep, pets and humans) and bird 
excreta are the ult imate source. For human infection to occur, we need 
both a source and a vector. Other factors, such as different pathogen icity 
or increased susceptibi lity (57), including possible immunity reactions (58) 
play a ro le in determining actual disease status following colonisat ion. 

Common farm animals, especially cows, must be considered a major 
source. They are present in large numbers, over 9.5 mi llion cattle in New 
Zea land, their faeces common ly carry campylobacter that is seldom 
treated to reduce bacteria. Raw excrement is genera lly deposited 
directly into the environment, or is purposely spread to both dispose 
of it and to fertilise pastures. Da iry cows alone (now 5.2 mi llion) are 
producing eff luent equiva lent to at least 70 mil lion humans that is not 
being t reated before discharge into t he environment (22) . Cows and 
sheep are clearly major sources for environmental, and especially water, 
contaminat ion in New Zea land (27, 59) . These wou ld appear to be the 
true source of the "environmental sea of Campylobacter" quoted earl ier. 
Further, dairy herds show a marked seasonal pattern of campylobacter 
shedding (60-61 ). 

We also need to reconsider the vector(s). In New Zea land, it wou ld 
appear t hat water and fl ies, however currently unfashionable compared 
to ch icken consumption, are strong candidates as significant vectors. 
Sparrows are a very mobile vector for transferring campylobacter from 
rura l to urban areas, although what part they might play in human 
infection is less clear (62). The reason for water is that sign ificant 
sections of the New Zealand population are normally, or frequently, 
exposed to untreated drinking water supplies (including shallow 
groundwater wells), and even treated water can have detectable levels 
of Campylobacter contamination (63). This cou ld also go some way to 
explain the correlation between campylobacteriosis and visitor numbers 
since many small water suppl ies service holiday and visitor attractions 
for both potable water and recreationa l/swimming activities. 

Address ing the anomalies in t he chicken story and considering other 
possible sources and vectors is unlikely to generate a "miasma viewpoint" 
likely to be "paralysing and easily exploited by in terest groups"(64). We 
would hope to stimu late research into other sources, possibly more 
likely to offer a means of reducing campylobacteriosis infection rates 
more signif icant ly. 

Conclusions 

Chicken meat is undoubtedly one significant source for Campylobacter 
causing human disease. Where detailed studies have been conducted 
to establish chicken as t he direct source of disease, results ind icate 
from 6% to possibly 40 % of cases should be attributed to chicken 
consumption. Of greatest sign if icance for New Zealand is t he grow ing 
data indicating why New Zea land has such a high rate of disease, and 
the environmental sources driving the pattern of infection. 

Poultry meat has gained an unenviable public perception as the 
essential cause of almost all campylobacter cases, and there are also 
many scientific and industry vested interests surround ing this. But, 
for t his concept to have reasonable scientifi c credibil ity, all the serious 
anomalies listed would have to be credibly debased. We need to address 
some sacred cows before we put all our eggs into one basket if we are 
going to topple ourselves off the perch of leaders of the OECD for 
campylobacteriosis. 
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Response to Nelson and Harris' article by 
Michael Baker and Nick Wilson 

Read ing the article by Nelson and Harris (1) one could easily come to the 
conclusion that they are arguing for the affi rmative, that chicken meat 
is indeed the most important source of human Campylobacter infection 
in New Zea land. They repeated ly cite evidence showing the importance 
of f resh ch icken meat as a source of this infection. Nowhere do they 
refer to a body of evidence that supports an alternative source as being 
more important in New Zealand. 

The main proposition that Nelson and Harris appear to be arguing for is 
that chicken meat is not the only source of human campylobacteriosis. 
For example, their first subheading reads "Summary of anoma lies to 
chicken as only source of campylobacter infections" (1 ). Of course we 
can only agree w ith t his statement, given the numerous studies cited 
in both of our papers t hat describe t hese other sources. However, t his 
statement w as not the one we were meant to be debat ing so it makes 
the logic of their article rather bewildering. Nevertheless, we w ish to 
address some of the particularly spurious arguments that are raised by 
t hese authors. 

Environmental reservoirs vs sources 

New Zealand is not short of mammalian and avian reservoirs for 
Campylobacter infection . But for such reservoirs to be important, they 
need plausible pathways that link them to regular human ingestion of 
infectious organisms, hence the need to focus on sources of infection. 
As we discussed in our paper, fresh ch icken meat provides a wel l­
documented pathway for such transmission in the New Zea land setting 
(2) . It is heavily contaminated by chicken faeces during slaughter and 
processing. The organism survives well at refrigeration temperatures. 
Fresh chicken meat has been found to be heavily contaminated at the 
point of sale, far more than any other meat. The volume of sal es has 
risen to the point w here it is now the most commonly eaten meat and 
so consumers have many opportunities to be exposed to it. Preventing 
cross-contamination in kitchen settings is very difficult. Nelson and 
Harris have not presented evidence-based arguments that chal lenge the 
plausibility and important of this source and pathway. 

Seasonality 

Campy/obacter infection has a seasona l component and the 
mechanisms for t his seasona lity have received considerable scrutiny (3). 
These mechanisms are li kely to be driven by either seasonal variations 
in human behaviour linked to exposure, or seasonal variation in the 
prevalence of Campylobacter in reservoirs and sources (3). Barbecu ing 
chicken, w hich is known to be a risk factor (4), is more common in 
summer months. Stud ies in other temperate countries have found both 
chicken f locks (5) and fresh chicken meat for sa le (6) to be more heavily 
contaminated in summer. The fact that consumption of chicken itself is 
not especially seasonal is therefore not particularl y relevant. 

Sporadic vs. outbreaks 

The observation that most campylobacteriosis cases occur 'sporad ica lly' 
rather than as recogn ised outbreaks is also entirely consistent with 
the importance of chicken meat as a major source. Campy/obacter 
infection requires on ly a sma ll infectious dose. Many New Zea landers 
are likely to be regularly exposed to foods and su rfaces that have been 
cross contaminated from chicken meat, both in their homes and in 
commercial food outlets. This combination of circumstances creates 
the conditions for large numbers of sporadic cases . To quantify the sources 
of sporad ic disease usually requ ires an ana lytica l epidem iologica l 

invest igation such as a case-cont rol study. As we have noted, such 
studies carried out in New Zealand point to chicken as the dominant 
source of infection (4, 7). 

Effects of host immunity 

The observed patterns of Campylobacter infection are a product of both 
exposure and the human immune response. No sing le exposure, no 
matter how dominant, can explain the full pattern of disease distribution 
that we observe. Nelson and Harris appear to imply that the higher rates 
of disease in young ch ildren, for example, count against chicken as an 
important source w hereas th is distribution is almost certa inly inf luenced 
by patterns of immunity as well as exposure. In developing countries 
where the levels of environmental exposure are very high, almost all 
cases are in young children and it is hypothesised that th is results in 
some level of immunity that extends into adulthood (8) . 

Conclusion 

The 'debate' about the sources of New Zealand's campylobacteriosis 
epidemic is not simply an academic matter. If we fail to act on the 
important sources then the human health and economic consequences 
will remain considerable (2). Consequently, we are alarmed that these 
authors appear stuck in the hypothesis-generating stage and continue 
focusing on a succession of minor sources, such as overseas visitors, 
without a strong evidence base for their assertions. For example, they 
are incorrect in stating that New Zealand's notification system does not 
record whether a case was travel associated (it is on the standard case 
report form). In 2006, only 6% of cases who were asked about travel 
reported that t hey had been overseas during their incubation period 
(9) . The caption to their Figure 3, w hich talks about the " uncanny 
correlation betw een New Zea land campylobacteriosis cases and tourist 
arriva ls ... " is nothing more than 'pseudoscience'. 

Fortunately, agencies such as t he New Zea land Food Safety Authority 
have accepted that contaminated ch icken meat is t he main source 
of New Zealand's campylobacteriosis epidemic (1 0). There are even 
encourag ing signs that the Pou ltry Industry Association takes the same 
view, based on their recent press releases. 

Even so, we also support other approaches to controlling th is disease 
including: improving drinking water qua lity; education about the risks 
of untreated surface water and unpasteurised mil k; promoting good 
hand wash ing after touch ing an imals, contaminated foods, and other 
potential sources; travel hea lth advice; and general efforts to improve 
the microbial safety of all foods through 'paddock-to-plate' food 
safety programmes. However, none of these efforts is unlikely to have 
much impact compared w ith taking t he essential steps to manage the 
dominant source of infection in New Zea land (11 ). 

We also advocate more research on New Zealand's serious 
campylobacteriosis epidemic. Given its estimated cost, there is an 
economic justification for investing tens of millions of dollars a 
year in researching and controlling this hazard. But to get the 
best va lue for money, let's make this research highly focussed on dealing 
w ith the dominant source. Th is country is well positioned to carry 
out a contro lled intervention trial of the impact of reducing 
contamination of chicken meat eg, by freezing and/or chemica l 
treatments. Discussing how to design and run such a trial - now that 
wou ld be a debate worth having! 
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Abstract 

Chicken meat is clearly the most important source of human 
Campylobacter infection in New Zealand. This source explains most 
cases and also provides the best opportun ity for controlling our severe 
epidemic. The dominant importance of ch icken meat as a source of human 
infection is supported by epidemiolog ica l, laboratory, intervent ion, and 
ecologica l evidence. The New Zea land Food Safety Authority has also 
identified pou ltry as the main source. The serious scientific debate has 
now shifted to the more productive task of finding the most effective 
interventions to protect the New Zea land population from this source 
of infection. Given that New Zea land's campylobacteriosis epidemic 
reached a new peak in 2006, regulatory authoriti es need to act now 
to control this epidemic. Highly contaminated fresh pou ltry needs to be 
removed from the human food chain. 
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Introduction 

We were somewhat re luctant to participate in th is exchange of invited 
papers on the role of chicken as a source of human Campylobacter 
infection. Food safety scientists in New Zealand have now largely 
accepted the central importance of chicken meat as the main source 
of human infection (1 ). The important debate has now moved on to 
discussing the most effective ways of contro ll ing this source, so in many 
ways this present topic is going over old ground (2). 

Nevertheless, we have an easy task in presenting the evidence to 
demonstrate that "Chicken meat is the most important source of 
human Campylobacter infection in New Zealand". This proposition 
is well supported by the available evidence. The New Zealand Food 
Safety Authority has concluded that " ... poultry accounts for just over 
half of the identifiable infections" (1 ). To argue successfully against this 
proposition also requires identifying a single alternative source that is 
more important than fresh pou ltry. 

We are taking this statement at 'face va lue' rather than dissecting 
it for semantic 'loop holes'. The on ly term that we think warrants 
some further discussion is the word 'important'. From a public health 
perspective, a source of infection could be important for two reasons: 
either it is responsible for a large proportion of disease burden, or it is 
particularly amenable to interventions. We would argue that chicken 
meat is important for both of these reasons. 

In this paper we briefly summarise the overwhelming evidence that 
supports our proposition, much of wh ich we have presented before 
(2). This evidence is considered under the headings of epidemiolog ica l, 
laboratory, intervent ion and modelling, and ecolog ica l and biologica l. 

We then conclude by re-stating the importance of action to control 
this source. 

Evidence about the sources of human 
campylobacteriosis in New Zealand 
Epidemiological evidence 

Much of the field of epidemiology is devoted to the goal of investigating 
causality and of assessing the relative contributions of different sources, 
exposures and risk factors to the observed disease burden (3) . A measure 
commonly used to describe the contribution of difference sources or risk 
factors is attributable risk or popu lat ion attributable risk (PAR) (4). PAR 
provides an estimate of the burden of disease that would be removed 
if that particular risk factor or exposure were eliminated. For example, 
in some popu lations of working age men the PAR of lung cancer from 
smoking is estimated to be 73% to 83% (5). PAR is usual estimated 
using epidemiological studies such as case-control or cohort studies. 
Idea lly, such research is followed by intervention studies, preferably 
randomised contro lled tria ls, that measure the impact of interventions 
that reduce or eliminate the risk factor or exposure of concern. 

Two separate New Zealand case-control studies of sporadic 
campylobacteriosis have specifically implicated chicken as the dominant 
source (6,7). One of these was a large multi-centre study that found 
that chicken-related exposures could explain over half of the PAR, 
more than all of the other risk factors combined (7). Other New 
Zealand epidemiological studies of sporadic campylobacteriosis and of 
outbreaks, often with supportive laboratory evidence (8-11 ), are also 
consistent with an important role for chicken as a risk factor (12). 

Case-control studies of sporadic campylobacteriosis conducted in 
several other developed countries have also identified consumption of 
poultry at home or in restaurants as an important risk factor (13-18). 
However, we cannot necessari ly apply the PAR results from overseas 
stud ies to New Zea land. No overseas countries have disease rates 
that are as high as ours. As other developed countries have reduced 
local transmission sources, they have seen imported disease become 
relatively more important. This source now account for half of new 
cases in some countries (19) . Case-control stud ies have limitations and 
may underestimate the contribution of cross-contamination, particularly 
for foods prepared outside the home where the consumer ca nnot know 
how they were handled (20). 

Case-control studies inevitably identify a range of risk factors other 
than chicken. These exposures include contaminated food, water, 
environments and contact with infected humans or animals. The large 
multi-centre case-control study of campylobacteriosis carried out in 
New Zea land in 1994-95 identified significant associations between 
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disease risk and consuming other raw or undercooked meat or fish, 
unpasteuri sed milk, puppy ownersh ip, having a rainwater source for 
home water, hand ling of ca lf faeces, and having sewerage problems 
at home. However, none of these sources on their own accounted for 
more than a few percent of the PAR (7). 

Descriptive stud ies of t he distri bution of campylobacteriosis in New 
Zea land are consistent with a largely foodborne disease. Notification 
and hospita lisat ion rates are higher in cities t han in rural areas, whi ch 
counts against contact w ith contaminated environments, animals, or 
water as dominant sources (2 1 ). For those living in rural areas, non­
poultry sources of infection (such as direct zoonotic infection from farm 
animals) are likely to be re latively more important than for those living in 
cities (22). However, the ru ral population accounts for only 14% of t he 
total New Zea land popu lation (21 ), and many of them w il l stil l consume 
and be infected from commercially produced chicken in the same way 
as those living in urban areas. 

Laboratory evidence 

Laboratory test ing of fresh ch icken shows that it is heavily contaminated 
w ith Campylobacter. Surveys of f resh chicken in New Zea land show that 
contamination is routine and appears to be at high levels (89% of 250 
chicken meat samples co llected in a national reta il survey in 2003-4 
were contaminated, a much higher proportion than was seen for other 
meats) (23,24). Laboratory data, w hen combined w ith epidemiolog ical 
data as deta iled above (8-11 ), support an important ro le for chicken as a 
risk factor in this country. Further typing studies are currently underway 
and these are li kely to provide add itional information on the similarities 
between organisms infecting humans and those isolated from a range 
of animal and environmental sources. 

Intervention and modelling evidence 

Idea lly, New Zealand shou ld now move to interventions which reduce 
Campylobacter contamination levels in poultry meat (2) Not on ly 
w ou ld such interventions reduced disease in the popu lation, if careful ly 
evaluated they could provide additional evidence to more precisely 
quantify t he importance of fresh chicken meat as a source of human 
Campy!obacter infection . 

There is some comparable evidence from 'natural experiments' 
overseas that supports the important ro le of chicken as a source of 
human Campy!obacter infection. In Belgium, poultry was removed 
from the market for four weeks in 1999 because of a scare over dioxin 
contamination. The incidence of Campylobacter infection in that 
popu lation dropped by 40% from the expected rate, and then returned 
to 'normal' when poultry was reintroduced (25) . 

In 2000, Iceland introduced an intervention that included testing 
chicken f locks and only allowing those that were 'Campylobacter-f ree' 
to be sold as f resh chicken. The remaining contaminated ch icken could 
only be sold frozen. Th is intervention was fo llowed by a substantial 
decl ine in reported campylobacteriosis (26,27). 

The effects of intervent ions can also be assessed in a more theoretica l 
manner by modelling. Quantitative ri sk assessment in Denmark suggests 
that a drop of about 1 00-fold in Campylobacter contamination levels of 
fresh chicken is enough to reduce the ri sk to consumers by about 30-
fold (28). Freezing ch icken, for example, has been found to markedly 
reduce levels of the organism by 0.5 to >2 .5 1ogs, or approximately a 3 to 
>300 fold reduction in contamination levels depending on the methods 
used (27-32) so could be expected to result in a marked reduction in 
disease rates if introduced in New Zealand. Preliminary results from 
similar modelling carried out here shows that freezing pou ltry wou ld 
considerably reduce the predicted number of human infections (33). 

Ecological and biological evidence 

The importance of fresh poultry as a source of human infection fits very 
well w ith what we know about the ecology of this organism in chicken 
populations and on fresh ch icken meat, and w ith the changes in food 
production in New Zea land over the past 25 years. 

Large sca le production processes mean that pou ltry provides a good 
ecolog ical niche for Campy!obacter (34) This organ ism is part of 
the normal gut fauna of ch ickens, whether reared in sheds or raised 
organically (35). Highly mechanised slaughter and processing dist ributes 
infected gut contents onto t he bird carcases, includ ing the t ra umatised 
skin. Subsequent decontamination is diffi cult (36). Bulk distribution and 
re-packag ing provide further opportun ities for cross-contami nation 
of other food products. Viable organ isms persist at refrigeration 
temperatu res (30,32). Retail chicken meat sold in New Zea land is 
heavily contaminated (23,24) . Kitchen contamination stud ies show that 
preparation of meals with raw chicken results in cross contamination 
to hands, plates, chopping boards, utensils, and ready to eat food (37). 
Th is organism can be recovered from kitchen surfaces 24 hours later 
and is diffi cult to eliminate w ith simple cleaning w ith hot water and 
detergent (38). 

The rise in campylobacteriosis in New Zea land over t he last 25 years 
has coincided w ith a substant ial increase in fresh chicken consumption, 
w hich rose from 4 kg/person in 1981 to 30 kg/person in 2005 (Figure 2). 
Campylobacteriosis incidence is high ly correlated with th is increase in 
fresh ch icken meat production (Spearman's rank corre lation coefficient 
for disease rates = 0.96, p < 0.0001) . These data provide supportive 
evidence (in the context of the other evidence detailed above) for 
explaining the huge increase in campylobacteriosis in New Zealand over 
th is period. 

Remaining areas of uncertainty 

There are stil l gaps in our knowledge about Campy/obacterepidemiology 
and control. This is to be expected given its transmission characterist ics . 
It is ubiquitous in t he environment, it only requires a small infectious 
dose, and patterns of human immunity are poorly understood (34). 
Investigatin g and quantifying the sources of human disease has severa l 
methodological challenges (20). Despite t hese challenges, t he scient if ic 
evidence that fresh poultry is t he dominant source for the human 
popu lation in New Zea land is overwhelming. Th is relationship is quite 
sufficient to explain the observed epidemiological patterns of disease 
that are seen, particularly t he steady rise in incidence over t he past two 
decades. 

Conclusions 

We were somewhat reluctant to participate in this exchange of invited 
papers on the role of chicken meat as a source of human Campy!obacter 
infection. Our concern was that by participating we might imply t hat 
t here is serious scientifi c debate about the importance of f resh chicken 
meat as the main source of New Zealand's campylobacteriosis epidemic. 
Nevertheless, the public healt h importance of th is issue requires that the 
evidence-base be regularly reiterated to a w ide range of audiences. 

New Zea land's epidemic of campylobacteriosis reached a new peak in 
2006 with 15,873 notif ications and 969 hospitalisations, the highest 
totals ever reported in this country (39) (see Figure 2). This epidemic is 
resulting in preventable deaths, long-term disabilities and substantial 
morbid ity as well as huge costs to our economy and reputation as a 
producer of safe food. Just as it would be irresponsib le to delay action 
on climate change until all scientifi c doubt about the precise deta ils 
were resolved, we think it wou ld be irresponsible to delay action on 
contaminated chicken meat until there is tota l agreement on the precise 
size of its contribution. 
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Heavily contaminated chicken meat urgently needs to be removed from 
the human food chain in New Zealand. Switching to frozen poultry 
could provide a means to continue supplying this popular food in a 
safer form. Freezing could be combined with 'scheduled' processing 
w here chicken meat from Campy!obacter-free flocks, or those that 
have been shown to have low contamination levels, cou ld possibly st ill 
be sold fresh. Meat from infected f locks cou ld be treated by freezing 
or other methods to produce comparable reduction in contamination 
levels (eg, there are chemica l decontaminants such as acidified sodium 
chlorite that show promise (40) but t hese agents need to demonstrate 
effectiveness and safety for large sca le use). This is the approach 
favou red by some European food safety groups (41 ). 

Our reason for participating in this discussion is to use the opportunity 
to urge swift decisive action by the New Zealand Food Safety Authority 
to control th is foodborne epidemic. We also hope that the Poultry 
Industry Association of New Zealand (PIANZ) will support substantive 
action on this issue. PIANZ has previously shown itself very wi lling 
to seize on potential alternative theories about the sources of New 
Zealand's campylobacteriosis epidemic. We would be disappointed if 
they used this discussion in a similar cynical manner and thereby helped 
to perpetuate New Zea land's campylobacteriosis epidemic. 

Figure 1. Campylobacteriosis rate (cases I 100 000) and annual 
production of f resh chicken meat (kg/person) in New Zea land, 
1981-2005 
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Source: Statistics New Zealand quarterly survey of poultry producers. 
Note that because almost all NZ ch icken production is destined for 
human consumption within NZ, and virtually no chicken is imported, 
these data correspond well to human consumption patterns (1 0). 

Figure 2. Annual number of notifications (1980-2006) and 
hospita lisations (1995-2006} for campylobacteriosis in New Zealand 

16,000 

14,000 

12,000 

:!! 10,000 

~ 
rl 8,000 

"' :g 
z 6,000 

4,000 

2,000 

~Notifications 

- •- Hosplta llsatlons 

,. .. 
~ 

• ,. 
• ,. ... : 

• 
• 

W~~~M~~~~~OOM ~~~~%R~~~~~ro~~~ 

Year 

1,200 

1,000 

800 "' r: 
0 

~ 
600 .!!! 

~ 
c. 
"' 0 

400 :>: 

200 

Source: Instit ute of Environmental Science and Research Limited 
(notif ications) and New Zealand Healt h Information Service 
(hospi talisat ions, based on principal diagnosis) . 
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Response to Baker & Wilson's article by 
Warrick Nelson and Ben Harris 

But w here is the actual evidence? 

The paucity of actua l data presented for the chicken as prime source 
scenario simply does not prove that ch icken, contaminated as it may be, 
must be the most important source for human illness. Studies of case 
histories, including the significant questionnaire bias of the helpful 'have 
you eaten any ch icken' prompts help negate their objectivity. Ch icken 
is a commonly eaten food by most NZ res idents anyway. Also 1gnored 
under the 'ecological and biolog ical evidence' heading is the much, 
much larger than poultry reservoir, campylobacter reservoir in other 
animals (cattle, sheep, pets, etc) which may well have a multiple vector 
spread to humans - eg water, flies, sparrows - which better explains 
annual seasonality cycles, large North Island vs South Island differences, 
variable dairy cow shedding rates and 5% increases in infection rates up 
to 14 degrees Celsius (noting campylobacter does not multiply below 
30 degrees). 

Simply stating and restating a f irmly held belief does not change this 
bel ief into a fact. Risk assessments and case-control studies are important 
tools, but do not provide evidential proof, especially w here t here is 
significant and cred ible competing evidence. It has been very tempting 
to take the simple route that chicken meat is frequently contaminated 
w ith campylobacter, humans eat chicken meat, ergo chicken is the 
source. New Zealand's very high incidence of campylobacteriosis 
requires far more than simply referring to risk assessments and f inger 
pointing at a single industry. New Zea landers deserve a higher standard 
of investigation for such a significant disease. 

The two seemingly prime evidence case control studies quoted 
'implicated' chicken as the dominant source and 'could explain' pou ltry 
as source and later acknowledge 'case control studies have limitations' 
-we agree. 

In response to NZFSA 'poultry accounts for just over half the identifiable 
infection' - but in well over 90% of cases a source is never identified. 
The NZFSA, liberally quoted, clearly have their doubts. They, plus the 
Min istry of the Environment, have just secured a $735,000 grant to look 
further. Why would they need to if they were sure, or should they return 
the money? From the NZFSA 11 April 2007 press release, abridged, 
concerning this grant (our emphasis and bracket comment added): 

NZFSA Risk Analyst Peter van der Logt and Sue Powell, MfE General 
Manager says. The work will help us better understand the links 
between human health and the environment. For example, we will/oak 
at how Campylobacter moves from animal waste on farms into human 
food and water supplies and how best to prevent this. 

Poultry is recognised as a likely primary pathway and is believed 
(evidence?!) to be responsible for about half New Zealand's reported 
cases of campylobacteriosis. Animal contact and person-to-person 
transmission also play a significant role. 

NZFSA's Science Manager, Andrew Pavitt, says: Campylobacteriosis is 
a very complex disease and uncertainty about the relative contribution 
of the various transmission pathways has prevented a comprehensiVe 
risk management programme from being developed. We hope this 
project will lead to an improved understanding of the movement of 
Campylobacter in the environment. This information can be used 
by farmers and environmental managers to reduce the passage of 
this bacterium in our waterways says Sue Powell. The proJect altgns 
closely with the outcomes sought in the Sustainable Water Programme 

of Action, and will be directly relevant to the proposed national 
environmental standard for sources of human drinking water. 

Correlation between annual campylobacteriosis rates and chicken 
consumption, with a lack of correlation on a quarterly basis, neither 
proves nor disproves chicken as a source. The distinct seasonality in 
campylobacteriosis rates indicates that at least one other factor 1s 
involved, assuming that chicken consumption is directly correlated w1th 
risk for campylobacteriosis. Following this assumption led us to suggest a 
food associated risk with another vector involved (flies were postulated) 
in our earlier paper (1 ). We suggested that chicken (and particularly 
chicken eaten away from home) is frequently fingered as the source 
of campylobacter infection because of the extensive finger contact 
during consumption, and that the campylobacter contamination was 
introduced on the dirty hands of the eater, rather than campylobacter 
on the raw chicken before cooking. 

The 'intervent ion and modelling evidence' headline wants interventions 
now, and were detailed, wh ich 'could provide' evidence . Also freezing 
chicken 'cou ld be expected to resu lt in a marked reduction in disease'. 
This is not evidence, rather a hope, w hich future stud ies may or may 
not support. 

Observing that chicken, contrary to almost overwhelming opinion, is 
not the most important source for ca mpylobacter in humans does not 
imply, nor require, an alternate single source. We are simply concerned 
t hat research in this f ield has been hijacked onto a one-track path w 1th 
no posit ive results yet. 

We agree, action on poultry contamination is li kely warranted, but 
there are too many serious unexplained anomalies not to research 
our proven to be heavily contaminated environment as a source . 
Ch icken may eventually prove to be the most important source for 
human campylobacter cases, but the current evidence simply does not 
support this supposition. Rather, as better identification techniques 
are developed, the evidence against ch icken is mounting. Extended 
metaphors may be fun, but this disease is unpleasant, expensive and 
can have serious consequences. This is no cock and bull story. 
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Journal-based questionnaire 

Journal-based questionnaire for the August 2007 issue 

Below are 1 0 questions based on this issue of the Journal. The answers 
can be found anywhere, thus read the entire Journal . 

Answers are to be submitted through the NZIMLS web site only (www. 
nzimls.org.nz). Make sure you supply an email address and that it is 
correct. The site will remain open until 5pm on Friday 19 October. You 
must get at least 8 questions right to earn 5 CPD points. Note the 
revised number of correct answers required, it is now at least 8, it used 
to be at least 7. 

1. The screening programme for prostate cancer for South Indian 
males emphasizes the importance of wh ich three approaches. 

2. How was the serum PSA measured in the first case study. 

3. What is the protocol in Medlab Hamilton if a HDL cholesterol of 
<0.5 mmoi!L is found . 

4. PSAs considered as an ideal tumor marker 
fur ............................ . 

5. What is Medlab Hamilton's criterion for protein electrophoresis. 

6. In the Diagnostics footprints article what were the bone marrow 
find ings and what diagnosis was made. 

7. What is Warrick Nelson and Ben Harris' view on the likely source 
and vector for Campylobacter in New Zea land. 

8. What is the main Campylobacter species found in campylobacteriosis 
cases and at what percentage. What other organ ism has been 
implicated. 

9. By how much did the incidence of Campylobacter infection in the 
Belgian population drop by from the expected rate when poultry 
was removed from the market in 1999. 

10. The Campylobacter organism is part of the normal gut fauna only 
in chickens reared in sheds. False or True. 

Questions and answers for the April 2007 journal-based questionnaire 

1. What is the new prize worth for the best case study published in 
the Journal during the whole year 
$200 

2. How many years has the Journal been continuously published as 
of the end of 2006 
60 years 

3. Name two of the three ways that Fellowship of the Institute can 
be obta ined 
By examination in 2 parts: 2 written exams and a dissertation 
By thesis: in the style of a Master of Science by thesis requirements 
By publications: min. 7 peer-reviewed, at least 4 as 1st author 

4. Candidates applying for Fellowsh ip by examination may be 
exempted the Part 1 examination if they are holders of an 
approved post graduate qual ification. True or false 
True 

5. What is st ill the gold standard for malaria diagnosis 
Direct microscopic observation of blood films 

6. What is more sensitive for malaria diagnosis, the thin film or thick 
film, and why 
Thick film 
Larger volume of blood examined (sensitivity 40 parasites/ 
1-11 or 1 parasite/200 WBC) 

7. Parasites are always found in peripheral blood smears from 
patients w ith malaria. True or fal se 
False, but malaria pigments maybe seen in circulating 
phagocytic leucocytes 

8. What method allows the detection of drug resistant parasites and 
mixed infections 
PCR using single nucleotide polymorphism (SNP) analysis 

9. What are the two advantages of rapid methods for the diagnosis 
of malaria 
They are quick to perform 
They have high sensitivity 

1 0. What are the three disadvantages of rapid methods for the 
diagnosis of malaria 
Their relatively high cost 
Inability of some tests to distinguish malaria species 
Manufacturing variation 
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British Journal of Biomedical Science Abstracts 

Creagh S. Lucey B. Interpretive criteria for mupirocin susceptibility 
testing of Staphylococcus spp. using CLSI guidelines. Br J Biomed 
Sci 2007; 64: 1-5. 

Mupirocin is an antimicrobia l agent commonly used to treat 
staphylococca l infection or to eliminate persistent carriage. To date, 
interpretive criteria have not been established to define susceptibi lity 
or resistance when performing mupirocin susceptibility testing. In 
this evaluation, using CLSI guidel ines, a total of 502 staphylococci 
comprising 219 methicillin-sensitive Staphylococcus aureus, 222 
methicillin-resistantS. aureus and 61 coagulase-negative staphylococci 
are tested by broth microdilution, disc diffusion and E-test. Disc diffusion 
using 5 microg mupirocin discs was found to be a reliable method 
to distinguish susceptible and resistant strains. Minimum inhibitory 
concentration (MIC) determination was requ ired to differentiate low­
level and high-level resistance to mupirocin. E-test was found to be an 
accurate alternative to broth microdilution for the routine determination 
of MIC va lues of staphylococci to mupirocin. Broth microdilution and 
disc-d iffusion resu lts were plotted on a scattergram, and error rates 
were calcu lated. No errors were found using susceptibility criteria of < 
4 microg/ml (M IC) and > 19 mm (zone diameter). 

Wishart K, Loughrey A, McClurg RB, Goldsmith CE, Millar BC, Rao 
J, et al. Lack of horizontal gene transfer of methicillin-resistance 
genetic determinants from PBP2a-positive, coagulase-negative 
staphylococci to methicillin-sensitive Staphylococcus aureus 
using transcutaneous electrical nerve stimulation (TENS). Br J 
Biomed Sci 2007; 64: 6-9. 

Previous research shows that approximately half of the coagu lase­
negative staphylococci (CNS) isolated from patients in the intensive 
care unit (ICU) at Belfast City Hospital were resistant to methicillin. 
The presence of this relatively high proportion of methici ll in-resistance 
genetic material gives rise to specu lation that these organisms may 
act as potential reservoirs of meth ici llin-resistance genetic materia l to 
methicillin-sensitive Staphylococcus aureus (MSSA). Mechanisms of 
horizontal gene transfer from PBP2a-positive CNS to MSSA, potentially 
transforming MSSA to MRSA, aided by electroporation-type activities 
such as transcutaneous electrical nerve stimu lation (TENS), should be 
considered. Methicillin-resistant CNS (MR-CNS) isolates are collected 
over a two-month period from a variety of clinical specimen types, 
particularly wound swabs. The species of all isolates are confirmed, as 
well as their resistance to oxaci ll in by standard disc diffusion assays. In 
addition, MSSA isolates are collected over the same period and confirmed 
as PBP2a-negative. Electroporation experiments are designed to mimic 
the time/voltage combinations used commonly in the clin ical application 
of TENS. No transformed MRSA were isolated and all viable 5. aureus 
cells remained susceptible to oxaci llin and PBP2a-negative. Experiments 
using MSSA pre-exposed to sublethal concentrations of oxaci llin (0.25 
microg/ml) showed no evidence of methicillin gene transfer and the 
generation of an MRSA. The study showed no evidence of horizontal 
transfer of methicill in res istance genetic material from MR-CNS to 
MSSA. These data support the belief that TENS and the associated t ime/ 
voltage combinations used do not increase conjugational transposons 
or fac ilitate horizontal gene t ransfer from MR-CNS to MSSA. 

Chaturvedi R, George S, John A. Preventive and protective 
effects of wild basil in ethanol-induced liver toxicity in rats. 
Br J Biomed Sci 2007; 64: 10-2. 

In the present study, preventive and protective effects of Ocimum 
gratissimum in ethanol-induced hepatotoxicity are assessed in albino 
rats. A methanol extract of 0. gratissimum leaves is prepared, w it h a 
yie ld of 3.5% (w/w) of the dry weight of leaves. Graded doses of t he 

extract (1 0, 20, 40 and 80 mg/kg body weight), together w ith ethanol 
(5 gm/kg body weight) are administered orally to experimenta l groups 
for 30 days. Normal control rats receive distilled water on ly, whi le rats 
in an alcohol control group (AC) receive ethanol on ly for 30 days. 
0. gratissimum reduced the level of th iobarbituric acid reactive 
substance in all experimenta l groups (E 1-E4). Alanine transaminase and 
aspartate transaminase levels fel l in all experimental groups (E 1-E4), 
but this reduction was significant only in groups E3 and E4 (P < 0.05), 
indicating inhibition of lipid peroxidation by free radicals generated after 
ethanol metabolism. Levels of antioxidants also increased. Ascorbic acid 
and glutath ione levels increased in all experimental groups (E1-E4; P 
< 0.05 and P < 0.01, respectively). A significant increase in catalase (P 
< 0.05) was noted only in group E4, although an upward trend was 
noted in all experimental groups. This study shows that 0. gratissimum 
prevents free radical damage to the liver and thus protects the organ 
from oxidative stress. 

Larijani B, Shooshtarizadeh P, Mosaffa N, Heshmat R. 
Polymorphonuclear leucocyte respiratory burst activity correlates 
with serum zinc level in type 2 diabetic patients with foot ulcers. 
Br J Biomed Sci 2007; 64 :13-7. 

Patients w ith diabetes mellitus (DM) are prone to infection, in part due 
to phagocyte dysfunction and impaired polymorphonuclear (PMN) 
leucocyte superoxide generation. Another frequently mentioned factor 
in the pathogenesis of infection in DM patients is altered zinc status. 
This study aims to eva luate the association between serum zinc level 
and PMN respiratory burst activity in patients with type 2 DM. Th irty­
nine type 2 DM patients (19 with foot ulcers) and 20 healthy controls 
are stud ied. Respiratory burst activity is eva luated at baseline and in 
stimu lated states by a nitro blue tetrazolium (NBT) reduction test. 
Serum zinc level is evaluated by atomic absorption spectrophotometry. 
Although not statistica lly significant, PMNs from diabetics with foot 
ulcers appeared to be slightly hyperactivated at the baseline state. The 
NBT index was significantly lower in DM patients w ith foot ulcers after 
stimulation. Mean serum zinc level was significantly lower in diabetics 
with foot ulcers compared to those without foot ulcers. A significant 
negative correlation between serum zinc level and NBT index at baseline 
was seen in patients with foot ulcers, but this changed to a significant 
positive correlation after stimulation. These findings may be explained 
by PMN hyperactivity at baseline and by respiratory burst dysfunction 
following stimulation in diabetic patients. 

Keegan H, Ryan F, Malkin A, Griffin M, Lambkin H. Human 
papillomavirus prevalence and genotypes in an opportunistically 
screened Irish female population. Br J Biomed Sci 2007; 
64: 18-22. 

This study aims to evaluate human papillomavirus (HPV) prevalence and 
predominating genotypes in liquid-based cervical cytology samples from 
an Irish urban female population. In addition to use of routine cervical 
cytology testing, women are screened for HPV using the MY09/11 
primers for the HPV L 1 gene and primers for beta-g lobin amplification 
in a multip lex format. Overa ll, 996 women between the ages of 16 and 
72 years (average age: 35) are included in the study and HPV prevalence 
was 19.8%. Cytology results showed that 88.9% were normal, 9% 
borderline or mi ld dyska ryosis, 1.1% moderate dyskaryosis and 0.9% 
severe dyskaryosis. Human papillomavirus preva lence in women under 
25 was 31%, reducing to 23% in women in the 25-35 age group and 
to 11 % in women over 35. Human papillomavirus preva lence increased 
w ith grade of cytology from 11 .4% (normal) through 85.4% (borderline), 
84% (mild), 100% (moderate) to 100% (severe dyskaryosis). HPV 16 
(20%) and 18 (12 %) were the most common high-risk types detected 
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in the study. Other common high-risk types were (in descending order) 
HPV 66, 33, 53, 31 and 58. HPV 66 was associated with the detection 
of borderline abnormalities by cytology. This is the first population­
based study of HPV preva lence in the normal hea lthy cervical screening 
popu lation in t he Republic of Ireland. 

Sharma A, Rajappa M, Saxena A, Sharma M. Antioxidant status 
in advanced cervical cancer patients undergoing neoadjuvant 
chemoradiation. Br J Biomed Sci 2007; 64: 23-7. 

Cervical cancer is the most common cancer in Indian women. The 
aim of this study is to assess the alterations in the circulating lipid 
peroxide, antioxidant components and activities of defence enzymes 
in advanced cervical cancer patients, and to monitor the variations in 
their levels before and after neoadjuvant chemoradiation. Sixty patients 
with advanced cancer of the cervix (FIGO llla-IVb) are included in the 
study, along with 60 healthy controls. Blood samples are collected 
before the start of therapy (S 1 ), two weeks after the second course 
of chemotherapy (52) and two weeks after completion of tele/ 
brachyradiation (53). Single blood samples are taken from controls. 
Lipid peroxides, conjugated dienes, reduced glutath ione (GSH), catalase 
(CAT) and glutath ione-S-transferase (GST) are estimated using standard 
methods. Glutathione peroxidase (GPx) and superoxide dismutase (SOD) 
are assayed using commercially ava ilable kits. The pretreatment levels 
of plasma lipid peroxide were significantly elevated in cancer patients, 
while significantly lowered levels of GSH, GPx, GST, SOD and CAT were 
observed when compared to controls. After chemotherapy, the levels of 
lipid peroxidation showed a sign ificant decl ine (P < 0.05), wh ich became 
highly significant after chemoradiation (P < 0.01 ). Levels of GSH, GPx, 
SOD, GST and CAT showed a mild increase after chemotherapy. After 
chemoradiation , levels reverted to normal or near normal (P < 0.01 ). Low 
levels of antioxidants in the circulation of patients w ith cervica l cancer 
may be due to their increased util isation to scavenge lipid peroxidation 
as well as their sequestration by tumour ce lls. The observed increase 
in antioxidant concentration after therapy might be due to the death 
of tumour ce lls or t he arrest of tumour growth by chemotherapeutic 
agents. The normalisation of t hese parameters may provide information 
about the efficacy of neoadjuvant chemorad iation. A larger patient 
cohort with a longer fo llow-up period for therapeutic response stud ies 
may yield more significant data. 

Rughooputh S, Kachaliya S, Jetly 0, Greenwell P. Cervical cancer 
and human papillomavirus among slum dwellers in India. 
Br J Biomed Sci 2007; 64: 28-31. 

Almost half a million new cases of cervical cancer are diagnosed 
each year worldwide. Human papillomavirus is recognised as one of 
the leading causes and is associated with 90% of cases. However, 
other risk factors (e.g., age of first sexual contact, number of sexual 
partners, multiparity, diet, genetic predisposition and environment) are 
also associated with cervical cancer. The present retrospective study is 
performed on a cohort of women from the slums of a major Indian city. 
The patients are aged between 38 and 68 years (mean: 49.3 years) and 
are multiparous (mean number of children: 3.4). In this group, 61% 
have a history of miscarriages. Histological sections from cone biopsy 
are tested for the presence of high-grade human papillomavirus (HPV) 
using GP5+/GP6+ and MY09/MY11 primers and a set of beta3-globin 
primers. On ly 33% of t he cancer patients studied were positive for high­
grade HPV DNA. suggesting that predisposition to cervical cancer in th is 
cohort is not highly associated with HPV, and that other risk factors may 
increase the risk of cervical cancer. 

BattleR, Clark B. Quantitative analysis of human leucocyte antigen 
expression during culture of Epstein-Barr virus-transformed cell 
lines using the dako QIFIKIT. Br J Biomed Sci 2007; 64: 32-4. 

Pre-existing donor-specific human leucocyte antigen (HLA) antibodies 
in renal allograft recipients result in hyperacute and acce lerated graft 
failure . These antibod ies can be detected in flow cytometric assay 

systems using HLA-characterised Epstein-Barr virus (EBV)-transformed B­
lymphocyte cel l lines. Confident assay performance is predicated by the 
expression of HLAs on the EBV-transformed B-ce ll line surface. Surface 
HLA expression of three EBV-transformed B-celll ines that had previously 
been used as part of a potential organ recipient serum screening panel 
at St James' University Hospital, Leeds, are assessed for changes in the 
level of HLA expression over the nominal cu lture duration of eight days 
using the QIFI KIT (Dako, Denmark), a quantitative f low cytometry kit for 
assessing ce ll surface antigens. A comparison of the mean fluorescence 
intensity (MFI) of the known antigen levels of t he beads via a ca libration 
graph permits determination of the antibody binding capacity of 
the cell lines. Results showed that HLA expression is not consistent 
throughout the cell cu lture, with optimal expression occurring during 
day 2 of culture. Inconsistent HLA expression demonstrated during the 
cell culture means that no assumption of the level of HLA expression 
can be made, and that cell lines used as part of a screening panel should 
have their HLA expression in cell culture determined. 

Nwose EU, Jelinek HF, Richards RS, Kerr PG. Erythrocyte oxidative 
stress in clinical management of diabetes and its cardiovascular 
complications. Br J Biomed Sci 2007; 64: 35-43. 

Diabetes mellitus is a chronic disease in its own right and is also regarded 
as a card iovascular risk factor as well as a card iovascular disease, due 
to its abi lity to progress to a stage of card iovascular co-morbidity. The 
pathophysiology of card iovascular complications in diabetes is reported 
to involve hyperglycaemia-induced oxidative stress. The erythrocyte has 
an array of endogenous antioxidants involved in quench ing oxidant 
production and the exponential chain reactions in diabetes. When the 
erythrocyte is oxidatively stressed, as demonstrated by depleted reduced 
glutath ione and/or increased malondialdehyde in its ce ll membrane, the 
risk of diabetes progression and its card iovascu lar sequelae, including 
atherosclerosis and coronary artery disease, is increased. Virtually all 
studies that determined erythrocyte malondia ldehyde and glutath ione 
in diabetes show consistently increased and reduced levels, respective ly. 
Furthermore, ca rdiovascular complications of diabetes are reported to 
commence at the prediabetes stage. Current coronary artery disease 
screening programmes based on the presence of two or more risk 
factors are fa il ing to identify those with increased risk of diabetes 
and cardiovascular complications, thereby limiting early interventions. 
Screening that includes erythrocyte oxidative stress determination may 
provide an additional marker for both preclinical and advanced disease. 
In this review, a concise description of the involvement of erythrocyte 
oxidative stress in diabetes mell itus and its cardiovascular sequelae is 
presented. Antioxidant action and interaction in the erythrocyte are 
also described, with emphasis on why current coronary artery disease 
screening markers cannot be regarded as erythrocyte oxidative stress 
markers. 

Bocci V. The case for oxygen-ozone therapy. 
Br J Biomed Sci 2007; 64: 44-9. 

Ozone is a very reactive gas that is toxic to the respiratory system. However, 
under contro lled conditions, it can be therapeutical ly useful in several 
human diseases. An unfavourable combination of factors (ozone is one of 
the worst troposphere pollutants) and past misuse have led to misgivings 
about ozone therapy. However, basic and cl inical work developed over 
the past 1 0 years has clarified the fundamental mechanisms of action 
of ozone in biology and medicine. Interestingly, judicious doses of ozone 
dissolved in blood trigger a cascade of well-defined chemical compounds 
acting on mult iple cellular targets according to well -known molecular, 
biochemical and pharmacological pathways. Ozone therapy is proving 
to be very useful in age-related macular degeneration, ischaemic and 
infectious diseases, and in wound healing disorders, where conventional 
medicine has failed . Critical evaluation of the potential therapeutic 
utility of this simple, inexpensive medical application by national and 
international hea lth authoriti es is warranted and may lead to clinical 
benefit for a large proportion of the world's popu lation. 
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New products and services 

Radiometer releases SafePICO™ range of blood gas samplers 

The release of Radiometers new safe PICO™ range of blood gas samplers 
has revolutionized the collection and analysis of samples. Blood gases 
have always been one of the more cha lleng ing OH&S problems for 
Laboratory staff, now Rad iometer provides a solution w hich allows the 
sample to remain sealed from arrival in the Lab to disposal. 

Following collection of an arterial blood sample into a safePICO™ 
sampling device, by either arterial puncture or arteria l line collection, 
a patented end-cap is applied to the safePICO™ syringe. From that 
moment on, the syringe remains a sealed system, with no possibility 
of contact with the patient's blood, all the way through the analytical 
process until disposal of the syringe. The safeTIPCAP™ also allows 
the collector to remove air and bubbles from the sample without any 
risk of a blood splash injury. A gold coated metal ball ensures that the 
blood sample can be mixed with utmost speed and efficiency, both to 
heparin ize the sample at the bedside and immediately prior to analysis, 
preventing incorrect results associated with bad mixing . The samplers 
contain Radiometers patented high dosage heparin with a choice of 50 
or 601U, balanced for both Sodium and Ca lcium. For vented samplers, a 
safety device is ava ilable for needles to be permanently shielded before 
remova l from the syringe to prevent needle-stick injuries. 

Mixing may be automated by one of two automatic mixing devices: 
either a hand-held, portable mixing device or the optional add-on 
FLEXCue™ mixing bed on the ABL800™ series of analysers. 

In a world first, users of Radiometer ABL80/700/800 series ana lysers 
have the additional advantage of sealed "through the cap sampling" . 
For busier Laboratories, an optional FLEXCue™ module w ill even allow 
operators to "walk away" from the analytica l process, t he module 
automatically taking care of the queuing, mixing, sampling and analys is 
of the sample on the ABL800™ series analysers without any interaction 
from laboratory staff. 

QC3™, a new approach to blood gas quality control 

QC3™ is an innovative approach to automated Quality Control, based 
on the global success of the Autocheck™ QC system on the ABL700™ 
series of ana lysers. QC3™ gives an ABL80™ customer the advantage of 
automated liquid-based quality control materials in a disposable cartridge 
format, providing the security and clinically recognized advantages of 
a true liquid quality control platform. Radiometers patented system is 
a solution to the problems of using on-board calibration solutions as 
QC material. The QC ranges cover the entire measuring range of the 
analyser, so no further manual QC needs to be performed. Each patient 
result is corrected for any drift on the analyser since the last calibration 
and numerous automated background electron ic and fluidic checks 
on the ana lyser's systems give the POC manager the confidence of an 
analyser truly "in control". 

Enzymatic creatinine now available on Radiometer analysers 

In a few short months since its release, Radiometer has seen a truly 
phenomenal response to its patented enzymatic Creatinine method now 
available on the ABL800™ series of analysers. This critica l renal ana lyte 
has been added to the broad panel of 17 tests ava ilable on the ABL800™ 
series, providing the accuracy of an enzymatic creatinine technique 
w ith t he conf idence of a method successfu lly tested aga inst over sixty 
common creatin ine interfering substances. The addit ion of creatinine to 
the ABL800™ analysers has benefits to both point of care placements 
and laboratories. In Emergency Departments the provision of an instant 

creatinine result may be justif ied by improving patient management 
through their associated radiology departments or by improving the 
management of beds and patient turnaround. For laboratories, the 
addition of creatinine to an ABL800™ series analyser may provide a 
cost-effective enzymatic technique as an alternate methodology to the 
standard Jaffe reaction or as a solut ion to the disruption of Stat tests to 
the smooth workflow of the routine Laboratory analyser. 

Radiometer announces QA Portal™ - unprecedented quality 
assurance support 

The release of Radiometers QA Portal™ website rides on the 
phenomenal global success of the WDC™ external quality assurance 
program which has been avai lable to Radiometer users throughout the 
world for a number of years. The new QA Portal™ has been expanded 
by successfu lly absorbing WDC into a larger qua lity assurance website 
providing Rad iometer customers with a web-based manager of all of 
t heir quality assurance needs. The release version includes the add ition 
of a method comparison module and a ca libration verification module. 
In addition the uploading of WDC data and the return of WDC monthly 
reports can now be fully automated, removing the need to remember 
to submit monthly data uploads. Reg istration also includes access to 
an on-line f iling system that allows users to store documents off-site 
in a customer-definable fi ling system with secure password protection, 
including their own QA documents, in Word, Excel and Adobe etc. 
With secure data storage being an important issue for accreditation 
and potential litigation protection, Radiometer has once again taken a 
step ahead in providing an innovative solution. 

For further information on all of the above, please ca ll Radiometer on 
0800 723 722 or contact your loca l Radiometer Pacific representative. 
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News from the Universities Schools of Medical 
Laboratory Science 

Auckland University of Technology 

The AUT Division of Applied Sciences Awards Ceremony was held on 
Friday 11th May 2007. The Ceremony celebrates the success of the top 
graduating students w ithin the Division. It was very well supported by 
professional bodies and industry compan ies. This year, the prizes were 
as follows: 

NZIMLS Prize for the most outstanding Bachelor of Medical Laboratory 
Science student: Helen Kazey. A photo of Maree Gil lies presenting 
the prize to Helen Kazey on behalf of the NZIMLS is shown on the 
next page. Helen came to New Zealand in 1999 and came to AUT to 
complete her BMLS. She graduated with very high marks in all subjects, 
and is also the w inner of the top student in Haematology prize. She 
is now working at LabPius in Haematology, training through all the 
sections. Helen finds Haematology work fascinating and challenging, 
particu larly the morphology and its aid to patient diagnosis. She aspires 
to be a section leader in the future and li kes to keep up to date reading 
journal articles. Helen's interests include reading and travel. 

AACB Prize for the student with outstanding performance in Cl inical 
Chemistry: Jinny Ng. 

Roche Diagnostics New Zealand Ltd Prize for the most outstand ing 
student in Immunology: Bridget McMonagle. 

Sysmex Prize for the most outstand ing student in Medica l Microbiology: 
Rebecca Reagan. 

Diamed Prize for the most outstand ing student in Transfusion Science: 
Keith Qassab. 

Beckman Coulter Prize for the most outstanding student in 
Haematology: Helen Kazey. 

Diagnostic MedLab Prize for the most outstanding student in 
Cytology: Laura-Jane Robertson. 

Medica Pacifica Prize for the most outstanding student in Histology: 
Laura-Jane Robertson. 

Holly Perry 
Programme Leader, BMLS 
AUT 

Otago University 

I would li ke to thank Rob Siebers, Editor and the NZIMLS Council for 
creating a section in the Journal for the Universities to communicate 
w ith t he wider membership of the NZIMLS. I would hope that th is 
opportun ity wi ll provide a two way commun ication with the diagnostic 
pathology laboratories and wi ll improve ways to communicate and 
respond to comments, enquiries and issues arising especially those 
relating to how our Medical Laboratory Science programme operates. 

This year at Otago saw the new First Year Health Science (FYHS) 
Programme commence. A full academic year which all health science 
students take prior to applying for entry in to the Health Professional 
Schools. With the first semester over and the new second semester 
about to commence the programme has worked well ensuring that 
all health science students have a good grounding in the biological 
sciences including Physics and Chemistry as applied to biomedicine. 
The development of t his new programme has created opportun it ies 
to review second year papers and has created more space in the 
second year medical laboratory science papers. Th is has allowed the 
development of areas such as professiona l practice and development, 
cultural and eth ical issues in diagnostic pathology as well as new 
diagnostic pathology materia l. 

Th is year also saw the introduction of a new Fourth Year paper -
Diagnostic Molecular Pathology wh ich replaced the Cytogenetics 
paper, and the appointment of a new lecturer, Dr Alison Fitches who 
is responsible for the paper. Whilst retain ing the key elements of 
Cytogenetics the paper also covers the use of molecu lar technologies 
in disease diagnosis across pathology disciplines and has proven to be 
very popular. 

A burgeoning issue for our programme at present is the placement 
of the Fourth Year students. A requirement for the degree and for 
subsequent registration is that the Fourth Year students need to 
complete two semesters in two different disciplines. In the past this has 
worked very well, however recently there has been increasing difficulty 
in finding diagnostic pathology laboratories willing to take students for 
placements. Wh ilst there are a number of external issues currently in 
diagnostic pathology, such as re-organization, changes in providers, 
workforce issues etc, the profession will need these graduates in the 
future. With an international shortage of medical laboratory scientists 
of about 34 percent, the lack of suitable training for our own graduates 
wi ll become a significant issue for diagnostic pathology in the future. 

Fina lly, as August draws near I wi ll look forward to meeting colleagues 
at the South Pacific Congress in Auckland. The programme is looking 
good and will provide some interesting discussions on the science as 
well as the other issues the profession is facing. 

Mike Legge 
Director, Med ica l Laboratory Science Programme 
University of Otago 
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Helen Kazey (on right) receiving the NZIMLS prize from Maree Gi ll ies (on left). 

Des Ph ilip (left) receiving the IFBLS Past Presidents' Award from Noel White (right) . 
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The IFBLS Past Presidents' Award 

The IFBLS Past Presidents' Award is part of the IFBLS award programme 
at the IFBLS biennial World Congress. The award is in the gift of the three 
immediate Past Presidents of IFBLS. In 2006 these were Bill Younger 
(Canada), Martha Hjalmarsd6ttir (Ice land) and Noel White (Ireland) . 
The award is given to an individual who the Past Presidents believe has 
made a unique contribution to the development of the profession both 
at national and international level. 

Following correspondence and discussion between the three Past 
Presidents, the unanimous decision was that the 2006 award shou ld be 
made to Desmond Philip from New Zealand. When Des' career is looked 
at it is easy to see why the decision was simple. 

Employment 

Des' career commenced as a 'bacteriological cadet' with the Auckland 
Hospital Board in 1946. After tra ining at the Auckland Hospital he 
moved to Middlemore Hospital in 1952, wh ich in those days was still 
under the same Hosp ital Board as Auckland Hospital. Des went with 
two trainees under him, an Intravenous Solutions Department to 
oversee, no resident Pathologist (a visiting one came as necessary) and 
a hospital of 300 beds - 21 0 of which were orthopaedic, 30 medical, 
30 surg ica l and 30 plastic surgery. When he left in 1988, after 42 years 
service, the hospital was under its own Health Board and the laboratory 
had grown to a full staff in excess of 150. 

New Zealand Institute of Medical Technology 

Des' involvement with things politica l was not long delayed! When he 
commenced work, the New Zea land Association of Bacteriologists had 
not been long formed and he was encouraged right from the outset 
to join . His boss was among the group that founded the Association 
and was its f irst Ed itor. He bought an old printing press and printed 
and collated the Journal in his basement. Des helped with the laborious 
one page at a time printing and then collating, packing and posting. 
Not long after he was at Middlemore he was encouraged to become 
concerned in the professional Association and was nominated for 
Treasurer, a post he held from 1959 - 1966. Des went on to serve as 
Vice President from 1966- 1972. This was followed by a three year stint 
as President (1972 - 1975). Des left the Council in 1980 after 21 years 
as Treasurer, Vice President, President and Past President of the New 
Zealand Institute of Medical Technology. 

New Zealand Medical Laboratory Technologists Registration Board 

During that t ime Des was nominated by the Institute (NZ) to the 
Advisory Board on Laboratory Services which was responsible for the 
administration of the examinations leading to qual ification. He served 
in this capacity from 1966- 1972. 

1973 saw Des still on t he Board, now as a Ministeria l nomination, when 
it became the Registration Board for Medical Technologists and he 
remained there until 1991, serving as Chairman from 1976- 1991, a 
few years after he retired from laboratory work. All in all, in different 
guises, Des was a member of that Board for about 25 years. 

One situation Des was not exactly comfortable in was when the 
Hea lth Department nominated him to the State Services Commission 
as their adviser for the grading of laboratory positions throughout 
the hea lth services of all NZ hospita ls. Des always wanted to advance 
the technologist's cause but had to be scrupulously fair in comparing 
various positions - not always seen as such by disenchanted aspirants 
for upgrading! 

IAMLT (now IFBLS) 

A new world was opened up to Des by the grant, by Burroughs 
Wellcome, of their Travel Award for a New Zea land Technologist to travel 
to t he IAMLT World Congress which was held in 1978 in Edinburgh. 
It was his first trip overseas and was a hugely enjoyable experience. 
Whi le the Congress was a great success, Des was less than impressed 
by the organization and runn ing of the General Assembly of Delegates 
(GAD). Des thought that he could contribute something to this, so he 
asked the New Zealand Institute to nominate him for Council of lAM LT. 
Des travelled to Durban in 1980 for the South African Congress. The 
Delegates elected him as a Councillor and thus commenced his years 
with lAM LT. One of his first tasks was to undertake a complete overhaul 
and revision of the Statutes, which at previous GADs had proved, on 
more than one occasion, to be contentious and difficult to interpret. It 
proved to be a long and arduous task. However, they came right after a 
number of years and for Des the whole thing proved worthwhi le when 
a GAD was held without any amendments and not a single reference 
to the Statutes ! Des was re-elected to Council in 1982 and in 1984 was 
elected Treasurer, which post he held for two years. Des served as Vice 
President from 1986- 1988 and as President from 1988- 1990. This 
was followed by two periods as Past President. 

Another highlight of Des' time with IAMLT was as Editor of the Journal 
- MedTec International (MTI). When the Association was formed a set 
of Statutes was drawn up in which it was defined that the Association 
would produce a Journal, the aims of wh ich were twofold - namely that 
it wou ld act as a 'newsletter' and that it would provide some sort of 
"prestige" to the Association. The growing diversity of disciplines within 
t he profession, each with their own means of publishing prestigious 
scientific articles, meant that it was always difficult to source material 
su itable for publication. 

When Des took over as Editor he tried a different approach and tried 
to make the publication 'thematic' in areas that were common to all 
the disciplines - e.g. ethics, management, equipment evaluation, etc. 
It was successful to a degree but difficult to find a range of su itable 
subjects. What it did do was provide a vehicle for the dissemination of 
WHO news. 

After Des' time as Past-President the Council altered the constitution 
of Council to have the Editor as an appointment and not necessarily 
one of the Council members. He thus continued on Council as Editor 
of MTI from 1994 until he retired from the Editorship in 1997. A quick 
ca lculation wil l show that Des Philip served IAMLT for a total of 17 years 
-no mean contribution to the furtherance of the profession. 

The above address was given by Noel White at the Awards Programme 
of the Opening Ceremony of the World Congress in Seou l, South Korea 
in September 2006. In excess of 1,200 delegates were present to hear 
of Des' achievements. 

As Des was unable to be present at the World Congress, Council of 
IFBLS decided that the presentation of the Past Presidents Award should 
be made in person to Des in Auckland in March 2007, when Noel White 
would be in New Zealand on vacation. 

At a luncheon, hosted by IFBLS, in Sails Restaurant on March 9th 2007, 
Noel White, on behalf of the Past Presidents of IFBLS, presented the 
award to Des. Also present at the lunch were Robin Al len, President 
NZIMLS, Dennis Reilly, Trish Reilly, Des' son and daughter and 
Siobhan White. 
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Department of error 
Several erro rs occurred in t he recent "CPO recertification programme 
update 2007" article in t he April 2007 issue of the Journa l 
(N Z J Med Lab Sci 2007; 61 (1): 8- 11 ) 

• The author of this article is Jillian (not Gillian) Broadbent. 

• In the Table on page 10 under section 5. Presentation- oral: CPD 
points allocation for external presentation > 30 min shou ld be 
20, not 2. 

• In the Table on page 10 under section 8. Scientific paper publication: 
CPD points allocation for primary author should be 20, not 10. 

The Editors regret the errors. 
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NZIMLS Journal Prize 
Counci l of t he NZIMLS has approved an annual Journal prize for the best 
case study accepted and published in the Journa l during the ca lendar 
year. The prize is worth $200. 

Case studies bring together laboratory results w ith the patient's medical 
cond ition and are very educational. Many such stud ies are presented 
at the Annual Scientific Meeting, SIG meetings, and the North and 
South Island Seminars, yet are rare ly submitted to the Journal for wider 
dissemination to the profession. Consider submitting your case study 
presentation to the Journal. If accepted, you are in consideration for 
the NZIMLS Journal Prize and w il l also earn you additional CPD points. 
Please contact the Editor or any Editorial Board Member for advice and 
help. Contact details are on the NZIMLS web site (www.nzimls.org.nz) 
as are instructions to authors. 

No forma l application is necessary but you must be a financial member 
of the NZIMLS during the calendar year to be eligible. A ll case studies 
accepted and published during the calendar year (April, August and 
November issues) wi ll be considered. The Editor, Deputy Editor and 
President of the NZIMLS w ill judge the eligible articles in December each 
ca lendar year. Their decision w ill be fina l and no correspondence w ill 
be entered into. 
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