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Executive Summary 
 

Lyme disease (LD) is a disease caused by an infection from the Borrelia species of bacteria.  As there are 
numerous species of Borrelia underlying Lyme disease it is also known as Borreliosis and, in continents 
such as Europe and Asia where the species responsible for neurological symptoms are more common, 
Neuroborreliosis. In the initial stages Lyme may simply present with flu-like symptoms; however, as the 
duration of the infection increases, the disease may present as a more chronic and difficult to treat 
condition due to the bacteria disseminating throughout the body’s tissues and organs. In order to 
maximise the potential for early detection, treatment and full recovery, the recognition of the possibility of 
Lyme as a differential diagnosis is essential.   
 

Lyme is the fastest growing vector borne disease in the world. In the United States of America (USA), the 
Centre for Disease Control (CDC) recently released figures of around 300,000 new cases of Lyme 
disease each year in America alone. Although there is no official collection of data, various sources reveal 
that the number of cases for the other continents, ie:  Europe, Africa and Asia range from around 200,000 
to 300,000 cases per year also. According to Australian Government Health departments, Australia is the 
one continent exempt from a disease that affects hundreds of thousands of people around the world each 
year. The ‘No Lyme in Australia’ stance is maintained, despite thousands of clinically suspected cases that 
date back as far as the 1980’s. This position stems from research that was conducted on ticks and 
animals collected from New South Wales (NSW) over twenty years ago. 
 
This Counter-Argument examines the research from the Department of Medical Entomology (DME), 
Westmead Hospital, NSW that underlies the denial in Australia, the majority of which was published in a 
paper by Russell et al., (1994) Lyme disease: search for a causative agent in ticks in south-eastern 
Australia. As the research paper is also the basis of the information regarding Lyme disease on the DME 
website, information from this site is also briefly explored. The aim of this document is to highlight that the 
research methodology has a number of flaws. There will always be problems encountered within research; 
it is in learning from these difficulties that science and knowledge can progress. While most studies 
address the problems that arise and offer possible alternative viewpoints or conclusions, the disturbing 
factor in the DME’s investigations is that, despite being new to the field of Lyme research, the team at the 
DME assessed their own investigations as “expert” and ignored all other contradictory research that 
revealed there is a high probability that Lyme is in Australia. 
 

In referring to Lyme disease, the DME website notes that the 1994 study was the result of “a 
multidisciplinary investigation” that began in 1988 to investigate the existence of Lyme disease in “coastal 
New South Wales”. The individual components - clinical and serological studies, reservoir host, and vector 
study – are explored in detail in this Counter-argument.  
 

Clinical & Serological Studies: Despite over 1000 suspected cases of Lyme disease per year at that time, 
it was concluded that patients were not positive according to international test criteria. The clinical and 
serological section examines the blood tests performed, outlining the fact that they are not appropriate for 
Australian patients. The international criteria that the DME and Russell et al., reference is the US Centre 
for Disease Control (CDC) criteria established for surveillance purposes in the USA. The Western Blot 
(WB) criteria were developed in order to monitor the activity of the Borrelia burgdorferi sensu stricto 
species, the most common species of Borrelia underlying Lyme disease in the USA. There is alternative 
European WB criterion that is recommended for use outside of the USA where other species from the 
Borrelia sensu lato class, such as afzelii, garinii, and valaisiania are more prevalent than B. burgdorferi ss. 
 

Due to known variations and the differences in the immunological response to various Borrelia species, 
the criteria for a positive WB test is vastly different in Europe. These differences have been known since 
the early 1990’s, although the literature on the diversity of Borrelia, and even the advice from the CDC that 
the USA criteria should not be used outside of America, seems to be totally ignored by the DME  and 
Australian pathology laboratories. With the bird migratory pathways (it has been known since the 1980’s 
that migrating seabirds and the ticks they carry play a role in spreading Borrelia) and the knowledge that 
many animals in Australia were imported from Europe and Asia, it would be more appropriate to utilise the 
European guidelines with regard to what is considered a positive WB test for Lyme in Australia.  
 

Reservoir Host Studies: Seventeen (17) animals were examined by the Westmead team. As various 
strains of Borrelia are found within organs, rather than restricted to the skin, ear punch biopsy of animals 
is insufficient. The identification of reservoir hosts within the environment is crucial to identifying the 
pathogens present. Indeed, Borrelia was found in the blood of Australian mammals, including rodents, 
cattle, kangaroos and bandicoots in a Commonwealth Scientific and Industrial Research Organisation 
(CSIRO) study by Mackerras in 1959. Curiously, this information is given little regard by the DME. A study 
involving 17 animals can only be described as extremely limited in scope.  
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The concluding statement on the DME Website is:  “None of the mammal species identified as reservoir 
hosts in the northern hemisphere are present in Australia”. This is incorrect.  The primary reservoir host for 
Borrelia in America is the white-footed mouse; it is a mammal, belonging to the Rodentia species of the 
Muridae family. While we do not have the white-footed mouse in Australia, over 20% of the mammal 
species belong to the Muridae, rat and mouse family. This includes the Australian Long-haired Rat, which 
in 1962 were the subject of a study in Richmond, north-west Queensland, in which a new species of 
Borrelia was identified and subsequently called Borrelia queenslandica.   
 

The reservoir hosts section also briefly looks at four mammal species that have, in fact, been shown to be 
reservoir hosts in the northern hemisphere and have been introduced and are established in Australia. 
These include:  Black Rats, Brown Rats, House Mouse, and European Hares. Many other mammal 
species are known reservoir hosts for Borrelia, including foxes, dogs, cats, horses and cattle. Other animal 
species such as birds, which include the European blackbird, Mallard duck and turkeys that have been 
introduced into Australia, are also known reservoir hosts of the Borrelia bacteria underlying Lyme disease.  
 

Vector (Tick) Studies: The result of the research conducted on the ticks collected from the NSW coastline 
between 1990 and 1992 continues to be the primary basis for denial of Lyme disease in Australia today. 
Of the 12,000 ticks utilised in the study, over half were larvae, leaving less than 6,000 ticks that would 
have had a blood meal and have potentially been infected. No other study in the world uses tick larvae to 
ascertain the continent’s infection rates of Borrelia. While 6,000 ticks may seem a relatively large number, 
it is not so when considering infection rates of ticks from different environmental areas and locations can 
vary anywhere from zero to ninety percent. The ticks in this study were collected from a small ecological 
niche of the NSW coastline that accounts for less than one eighth of Australia’s entire coastline. The study 
ignored not only other ecological areas such as pasture or mountain areas in NSW, but also the seven 
other States and Territories of Australia.  
 

This section on vector studies looks at the various methods used to ascertain infection within the ticks 
collected and argues that there were numerous problems contained within the methods used and 
conclusions drawn from the Russell et al, 1994 study. This counter-argument also presents the likelihood 
that what the study referred to as “spirochete-like objects” (SLO’s) were indeed spirochetes, rather than 
contaminants of the culture as was concluded. The tick species from which the SLO’s were cultured from 
included the Paralysis tick (Ixodes holocyclus), Wallaby tick (Haemaphysalis bancrofti), Bush/Scrub tick 
(Haemaphysalis longicornis) and Snake tick (Amblyomma morelia). 
 

A few points as to why these findings should have encouraged further research, rather than simply 
dismissed the existence of Lyme include:  

 I. holocyclus - As well as SLO’s cultured from this species in this study, spirochetes were also 
cultured from I. holocyclus ticks collected from the Hunter Valley and Manning River district of 
NSW in research by Wills and Barry in 1991    

 H. bancrofti -  In Wills and Barry’s research, spirochetes were also cultured from the 
Haemaphysalis species. The H bancrofti tick not only attaches to wallabies, its hosts also include 
kangaroos. In 1959, Mackerras reported the presence of Borrelia in Australian animals, including 
kangaroos   

 H . longicornis - is a vector of Borrelia in China. It is also the tick species infesting a herd of cattle 
in which positive serology for Borrelia was reported in a cow in Camden NSW in 1989   

 A. morelia - Snakes are capable reservoir hosts of the Borrelia species B. lusitaniae. This is a 
species of Borrelia that might be expected along the coastline, as it is carried by migrating 
seabirds   

 The Seabird tick (I. uriae) is a known vector of Borrelia, it is found world wide – including Australia   

 While it was originally presumed that only a small number of tick species were capable vectors of 
Borrelia, it is now known that over two dozen species of ticks are involved in the Borrelia cycle. 
This includes various species of ticks from the Ixodidae family, including Ixode, Haemaphysalis 
and Amblyomma species 

 

With increasing Lyme awareness in recent years in Australia, the number of Lyme patients being 
diagnosed is rapidly rising. Sadly, due to formal denial of the existence of Lyme disease in Australia, many 
of these people have been sick for many years and the duration of infection allows for multi-systemic 
dissemination of symptoms. A prompt diagnosis and treatment is the best scenario for a rapid and full 
recovery from infection with Lyme bacteria. It is hoped that this Counter-Argument logically presents the 
real and potential problems and inconsistencies with the research by Russell et al. and that it highlights 
that the twenty year “freeze” on government research of Lyme in Australia urgently needs to be 
addressed.  
 

Growing evidence of an emerging tick-borne disease that causes a Lyme like illness for many Australian patients
Submission 822 - Attachment 1



 

Lyme Disease: A Counter Argument to the Australian Government’s Denial            P a g e  | 5 

 

Contents 
 
Executive Summary   .......................................................................................................................... 3 

A Counter-Argument of the Australian Government’s Denial of Lyme disease   .................................... 6 

Introduction ................................................................................................................................................. 6 

Australian Health Department Information Regarding Lyme ...................................................................... 6 

Clinical and Serological Studies ........................................................................................................... 7 

Counterpoints ............................................................................................................................................. 7 

Lyme disease is a CLINICAL Diagnosis ..................................................................................................... 7 

CDC International Criteria is Surveillance, NOT Clinical Criteria ............................................................... 8 

CDC Western Blot Criteria was developed for use in America .................................................................. 8 

Reservoir Host Studies ...................................................................................................................... 10 

Counterpoints ........................................................................................................................................... 10 

Mammal Species in Australia that are Reservoir Hosts of Borrelia ............................................. 10 

    Black Rat (Rattus rattus) ...................................................................................................................... 10 

    Brown Rat (Rattus norvegicus)  ........................................................................................................... 10 

    House Mouse (Mus musculus) ............................................................................................................. 10 

    The Brown/ European Hare (Lepus europaeus) .................................................................................. 10 

    Other Animal Species ........................................................................................................................... 11 

Vector Studies .................................................................................................................................. 12 

Counterpoints ........................................................................................................................................... 12 

PCR testing............................................................................................................................................... 13 

Spirochete detection and isolation: Darkfield Microscopy and Culture .................................................... 13 

Culture: Spirochete like Objects (SLO’s) .................................................................................................. 13 

Molecular identification & description of culture products ........................................................................ 14 

    Tick Species Spirochete-Like Objects (SLO’s) Cultured From   ..................................................... 15 

    Paralysis Tick (Ixodes holocyclus)  ...................................................................................................... 15 

    Wallaby Tick (Haemaphysalis bancrofti)  ............................................................................................. 15 

    Bush/Scrub Tick (Haemaphysalis longicornis) ..................................................................................... 16 

    Snake Tick (Amblyomma morelia)  ...................................................................................................... 16 

Conclusion   ...................................................................................................................................... 17 

References   ..................................................................................................................................... 18 

 

 
 
 
 
 

Growing evidence of an emerging tick-borne disease that causes a Lyme like illness for many Australian patients
Submission 822 - Attachment 1



 

Lyme Disease: A Counter Argument to the Australian Government’s Denial            P a g e  | 6 

 

A Counter-Argument to the Australian Government’s Denial of Lyme Disease  
 

Introduction 
 

Lyme is a disease that is the result of an infection from spirochete bacteria of the Borrelia genus. In the 
initial stages, Lyme disease may simply present as flu-like illness, however as the duration of infection 
increases it can disseminate to become a multi-systemic inflammatory illness that may involve all organs, 
as well as the musculoskeletal, the peripheral and central nervous systems. When the infection is 
detected and treated early, the prognosis for a full recovery is excellent. Unfortunately, due to the various 
ways the illness can manifest, the lack of definitive laboratory tests for diagnosis and, more importantly the 
overall lack of awareness surrounding Lyme disease, many people may go undiagnosed for long periods 
of time, rendering the treatment and recovery process far more complicated.   
 

Lyme disease may also be called Borreliosis (infection due to Borrelia bacteria) or Neuroborreliosis, due to 
the more neurological manifestations associated with some Borrelia species, such as B. garinii in Europe. 
A more detailed explanation of Lyme disease can be seen in this Counter-Argument’s complementary 
report, ‘Lyme Disease / Borreliosis: An overview of Lyme and direction for further research required in 
Australia’ (1). 
 

Australian Health Department Information Regarding Lyme  
 

Since the 1980’s in Australia, there have been over one thousand patients tested each year for suspected 
Lyme disease. Despite the enormous number of clinically suspected cases, as well as hundreds of 
patients diagnosed in Australia whose experiences were highlighted in a report released by the Lyme 
Disease Association of Australia (LDAA) in 2012 (2), the current position of the Australian Health 
Department continues to be that there is no evidence that Lyme disease is a threat to public health.  
 

This stance is based on one study by Russell et al. (1994) “Lyme disease: search for a causative agent in 
ticks in south-eastern Australia” (3) and ignores all other previous research and studies undertaken during 
the same time period, in which the conclusions were highly suggestive of that the Borrelia bacteria which 
underlies Lyme disease does exist in Australia (eg: 4-14). 
 

That the official Australian position denying Lyme disease continues to be based on this one study    can 
be seen in the response that an Australian Lyme disease patient received in 2010 from then (2009-2011) 
Health Minister, Carmel Tebbutt. Her response explained that the relevant species ''have not been 
isolated in surveys of ticks collected in south-eastern Australia. Until there is solid evidence to indicate that 
locally acquired Lyme disease is a significant public health matter in Australia, specific measures to 
educate the general public or clinicians are difficult to justify.''   
 

The Russell et al. study was also cited as evidence against Lyme disease in Australia by the “Lyme 
disease expert panel” (15) that convened in April 2011. One of the expert panel members, Dr Jeremy 
McAnulty of the NSW Health Department, consistently references this study in the “not a lot of evidence” 
stance with regard to Lyme being acquired in Australia. In addition, the results of this study are the basis 
of what appears on the New South Wales (NSW) Department of Medical Entomology (DME) website (16).   
 

The following response addresses both the information on the DME website and the details of the Russell 
et al., 1994 study, providing further details and alternative viewpoints to the information and conclusions 
that they have provided.  The information examined below will be identified as either being from the 
Department of Medical Entomology (DME) Website, or from Russell et al., study (citing the page number). 
Quotations or information from these sites/articles are italicised.  Please note, Russell et al., has been 
published in numerous journals. In the following information, the page numbers referenced are those from:  
7 
 

Russell RC, Doggett SL, Munro R, Ellis J, Avery D, Hunt C, Dickeson D. (1994) Lyme disease: search for 
a causative agent in ticks in south-eastern Australia. Epidemiology and Infection 112: 375-384 (3).  
 
Department of Medical Entomology (DME) Website : acknowledges that Lyme disease is the “most 
frequently reported human tick-borne infection worldwide”, it goes on to say that “it has been reported 
from every continent (except Antarctic), although doubt remains as to whether it occurs in the southern 
hemisphere in general, and in Australia in particular”.  
 

This doubt is based on the fact that  -  “In 1988 at Westmead Hospital, a multidisciplinary investigation of 

putative LD in coastal New South Wales began, encompassing clinical, serological, vector and reservoir 
host studies.”  

 

The individual components - clinical and serological studies, reservoir host, and vector study – of these 
multi-disciplinary investigations are examined in the following sections. 
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Clinical & Serological Studies 
 

DME website: "Despite clinical cases being reported from the early 1980's, there has been no 
confirmation that the disease occurs in Australia.”   
 

Russell et al 1994 (Pg 376):  “The first Australian cases of a syndrome consistent with Lyme disease were 
reported from the Hunter Valley region of New South Wales in 1982. Further clinical cases were reported in 
1986 from the south and central coast of NSW. In Queensland, in 1986-1989, the State Health Laboratories 
tested 1,247 patients for antibody response to B. burgdorferi, using an indirect fluorescent antibody test (IFAT), 
and reported 186 with positive (>64) titres”. In 1988 a serological diagnostic service for Lyme disease was 
started at Westmead Hospital. Enzyme linked immunosorbent assay (ELISA) for IgG and IFAT for IgG and IgM, 
were used with antigens derived from a North American strain (B31) of B. burgdorferi. From 1988 to 1992, 
specimens were tested from 2,446 patients referred with suspected clinical Lyme disease; only 66 (2.7%) 
showed positive results by both methods indicating possible Lyme disease”. These figures include seven 
patients infected outside Australia. More recent data from one of us (DD) indicate that to August 1993, 75 
(2.2%) of 3458 local patients were positive for IgG by both methods. Less than 1% of the patients referred with 
suspected Lyme disease conformed with the United States national surveillance case definition for Lyme 
disease.” 
 

DME webpage: The number of suspected cases referred to Westmead for testing by 1994 rose to 4,372.   
“From 1988 to 1994 at Westmead Hospital, 78 (1.8%) of 4,372 from local patients with suspected LD were 
positive for IgG by ELISA and IFAT. All 78 were tested by WB, using North American and European 
strains of Borrelia; 46 sera showed one or more bands. None, including those with putative late stage 
disease, showed more than 4 specific bands and thus were all negative by international criteria.” 
 

When observing these test results, it becomes evident lightly more than two percent of the patients tested 
were positive, and less than one percent of the patients were positive by what the DME terms 
“international criteria”. It should be noted that the DME Website differs to what was published in the 1994 
study, as it notes that “all were negative by international criteria”.  
 

With so few patients testing positive, why then is there the insistence that Lyme is in Australia?  
 

 Lyme disease is a clinical diagnosis: Suspected clinical cases averaging around 1,000 patients 
per year (since the 1980’s) is indicative that there is a urgent need for further research into why 
there are so many “suspected” cases of Lyme each year. 
 

 CDC International criteria are for surveillance purposes, not clinical diagnostic criteria. 
 

 Due to species variations of the Borrelia bacteria responsible for Lyme disease/Borreliosis, the 
“international criteria” are not recommended for use outside of America (where B. burgdorferi ss is 
not the primary species underlying Lyme). While the European, US-CDC surveillance criteria 
requires two tier testing – ELISA, then Western Blot (WB) – the interpretation of a positive WB is 
vastly different on each continent.  
 

Lyme disease IS a CLINICAL Diagnosis 
 

Clinical diagnosis is not a new phenomenon to the medical world. Diseases such as Parkinson’s, 
Alzheimer’s, Multiple Sclerosis and Motor Neurone all rely on the clinician’s interpretation of medical 
history, symptoms and response to treatment for diagnosis. As the underlying cause for most of these 
diseases is unknown, they do not have an available diagnostic test to definitively rule in or out the 
diagnosis. While the cause of Lyme disease is known, the current available testing methods are 
inadequate due to a number of reasons, including the diversity of the Borrelia bacteria that can cause 
Lyme disease and the lack of standardisation of testing methods, which renders the diagnosis of Lyme 
primarily as a clinical diagnosis that “may be” supported by blood tests. 
 

In Australia, between 1988 and 1992, there were 2,446 patients suspected of Lyme disease who were 
tested at Westmead Hospital, NSW. By 1993, the number of suspected cases and tests had risen to 3,458 
and again to 4,372 by 1994. Add to these figures the Queensland patients that a 1994 study of Russell et 
al. mentions and this indicates there were at least 6000 suspected cases of Lyme disease in Australia in 
1994. There is no further information publicly available after this date to indicate whether or not the growth 
of new suspected cases continued to average approximately 1,000 per annum. With so many suspected 
clinical cases each year, it is baffling how it can be logically asserted that Lyme disease does not exist in 
Australia. 
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CDC International Criteria is Surveillance, NOT Clinical Criteria. 
 

The “international criteria” to which Russell and others refer is that of the Centre for Disease Control 
(CDC) in the United States of America. It was developed for surveillance purposes, and not clinical or 
diagnostic purposes. The CDC Morbidity and Mortality Weekly Report (1) states:  “This surveillance case 
definition was developed for national reporting of Lyme disease; it is NOT appropriate for clinical 
diagnosis” (pg 20) (Emphasis not added). The case definition includes serological results, “For the 
purposes of surveillance, the definition of a qualified laboratory assay…” (2). 
 

Testimony by Paul Mead, Medical Epidemiologist with the CDC, given to the Connecticut Department of 
Public Health and the Connecticut Attorney General's Office at a hearing regarding CDC's Lyme Disease 
Prevention and Control Activities in 2004 (3) notes: “A clinical diagnosis is made for the purpose of 
treating an individual patient and should consider the many details associated with that patient's illness. 
Surveillance case definitions are created for the purpose of standardization, not patient care.”  It also 
points out that: “No surveillance case definition is 100% accurate. There will always be some patients with 
Lyme disease whose illness does not meet the national surveillance case definition. For this reason, CDC 
has stated repeatedly that the surveillance case definition is not a substitute for sound clinical judgment. 
Given other compelling evidence, a physician may choose to treat a patient for Lyme disease when their 
condition does not meet the case definition.” 

 
CDC Western Blot Criteria was developed for use in America (B. burgdorferi ss species)  
 

The problem of testing and species variations of Borrelia has been historically documented.  Just a few of 
the known problems are:  
 

 “The presence of at least 3 different species in Europe renders the diagnosis of Lyme Borreliosis 
by serological testing complicated and difficult” (4)  
 

  “The antibody response is more limited in European Borrelia species; with these lower responses 
leaving the specificity and sensitivity of serodiagnostic tests lower” (4)  

 

 “….it is clear from all accumulated studies on Lyme Borreliosis serology that serological testing 
should be used as a support of clinical diagnosis rather than a confirmation” (5: Pg S195). 

 

Despite the well known problems with testing due to numerous Borrelia species worldwide, the first line of 
testing in Australia still utilises the B. burgdorferi species antigens. NSW Health does not     acknowledge  
the  differences in  the  European  and United  States  Western  Blot (WB)  criteria  and    continue to 
ignore that Lyme disease is a clinical diagnosis that is supported, rather than confirmed or denied, by 
blood tests.   
 

Advice for testing and the wording in the Fact Sheet,  ‘Lyme Disease - Testing Advice for NSW clinicians’ 
(6) and the ‘Lyme Disease Fact Sheet’ by the Institute of Clinical Pathology and Medical Research 
(ICPMR), Centre for Infectious Diseases and Microbiology Laboratory Services, Westmead (7), is very 
ambiguous.  The ‘Lyme Disease - Testing Advice for NSW clinicians’ (6) implies that antigens from all 
three species are utilised in testing yet, based on the ICPMR fact sheet (7), it appears that only the 
blood/samples that are ELISA positive with B. burgdorferi species/antigens may qualify to be further tested 
on the Western Blot (and therefore with the inclusion of European antigens).   
 

The ‘Lyme Disease - Testing Advice for NSW clinicians’  fact sheet notes: “The recommended testing 
strategy follows European and US-CDC guidelines for two-step serological testing with a screening 
immunoassay and a confirmatory immunoblot for antigens from Borrelia burgdorferi sensu lato 
genospecies (including B. afzelii, B. garinii)”. 
 

The Institute of Clinical Pathology and Medical Research (ICPMR), Centre for Infectious Diseases 
and Microbiology Laboratory Services, Westmead,  Fact Sheet on Lyme Disease states :  “The 
screening test is an ELISA to detect combined B. burgdorferi IgG and IgM. The sensitivity of this kit is as 
high as 100% but specificity may be only 68% (unpublished data). False positive results may occur when 
the patient has other spirochaete diseases such as syphilis, leptospirosis and relapsing fever or has 
mononucleosis, lupus erythematosis or rheumatoid arthritis. 
 

All sera with positive or equivocal results on screening are tested by the Western immunoblot technique to 
determine specific IgG antibodies to particular proteins of B. burgdorferi (USA strain) and B. afzelii 
(European strain). At least five specific IgG immunoblot bands are required to confirm true Lyme disease 
after the first few weeks of infection (F. Dressler et al. J Infect Dis 1993;167:392-400 ) as recommended 
by the Second National Conference on Serologic Diagnosis of Lyme Disease, Centers for Disease 
Control,USA, 1994.” 
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The ICPMR fact sheet notes, “The screening test is an ELISA...The sensitivity of this kit is as high as 
100% but specificity may be only 68% (unpublished data)”. Unmentioned is that the ELISA as a screening 
test is only as sensitive as to the antigen/species of Borrelia tested for and the sensitivity of this test can 
range from as low as 30% (depending on duration of infection) and which testing kits are used (8). Ang 
and others (2011) note “ELISAs and immunoblots for detecting anti-Borrelia antibodies have widely 
divergent sensitivity and specificity and immunoblots for detecting anti-Borrelia antibodies have only 
limited agreement” (9).   
 

The statement in the ICPMR Fact Sheet “At least five specific IgG immunoblot bands are required to 
confirm true Lyme disease after the first few weeks of infection (F. Dressler et al. J Infect Dis 
1993;167:392-400 )”, is also a little confusing for a various reasons: Its reliance on American (rather than 
European) WB interpretation; the time frame for testing positive; and the reference to “true” Lyme disease. 
 

The European and US-CDC guidelines do recommend two-step testing;. however, despite being known 
since the 1990’s, what is not mentioned acknowledged or acted upon  in Australian testing laboratories is 
that the European Western Blot (WB) criteria is very different. While the US surveillance criteria (10, 11) 
requires five bands (IgG) for a test to be considered positive, the WB criteria in Europe acknowledges that 
the immune response is lower in Borrelia species other than B. burgdorferi ss, and the requirement for a 
test to be considered positive is for one or two bands only, depending upon the species for which testing is 
being conducted- (12).  
 

Regardless of whether using American or European Western Blot interpretation, the length of time of IgG 
responses is not ‘set’ to the “first few weeks”. A few excerpts on this:  
 

Craft, Fischer, Shimamoto and Steere (1986), whose article is referenced in the introduction in the 
Dressler et al paper to which the ICPMR fact sheet refers: “In 12 patients with early disease alone, both 
the IgM and IgG responses were restricted primarily to a 41-kD antigen. This limited response 
disappeared within several months...The IgG response in these patients appeared in a characteristic 
sequential pattern over months to years.”  (13;pg 934). 
 

Strle et al., (1996) states: “Our work also highlighted the continuing problems associated with use of 
serological methods for patients with early disease. Fewer than 50% of cases demonstrated seropositivity 
at any time within the first 2months” (14; pg 64).  
 

Aguero-Rosenfeld et al., (1996) report on the serological results from Culture-Confirmed cases of Lyme:  
“Although 89% of the patients developed IgG antibodies as determined at a follow-up examination, only 
22% were positive by the IgG IB criteria of the Centers for Disease Control and Prevention-Association of 
State and Territorial Public Health Laboratory Directors. (15; pg 1).   
 

This raises the question, what exactly does the Centre for Infectious Diseases and Microbiology at 
Westmead define as, or refer to, when they say “true” Lyme disease? At the time of their study it was 
known that there were various species of Borrelia responsible for Lyme disease. For example, in 1994, 
Steere (who first ‘recognised’ Lyme disease) described “Lyme disease or Lyme borreliosis as the result of 
an infection from B. burgdorferi ss, B. afzelii or B. garinii” (16). It has also been long known that there are 
numerous other Borrelia species in the burgdorferi sensu lato complex that may cause Lyme disease (eg: 
17-22), which the testing advice provided by Westmead does not appear to acknowledge or take into 
account in their testing procedures.   
 

In an interview with Doctor Jeremy McAnulty, the Director of Health Protection with the New South Wales 
Department of Health in July 2010, Bronwyn Herbert asked whether the testing methods for Lyme disease 
in Australia were adequate. The reply from Jeremy McAnulty “Look they do seem to be and again we 
need to put in context who needs to be tested and when and the doctor’s decision and advice about that. 
But there is a specialist laboratory at Westmead that’s very expert in the range of tests that need to be 
done and can be done and they of course keep in contact with the experts around the world” (23). 
 

This raises the following questions and concerns: 
 

 If Westmead’s laboratory is in contact with experts around the world, why does their advice with 
regards to Lyme disease and testing procedures ignore over half the literature in the world? 
 

 Why is the Australian laboratories first line of testing looking for B. burgdorferi ss species, 
especially when outside of America it is not the most commonly found species of Borrelia? For 
example, in a 2005 meta analysis of studies in Europe, it was noted that the afzelii, garinii, and 
valaisiania were more common than sensu stricto (21). In Asia, the presence of B. burgdorferi ss 
was not found (and then only in animals) until 2011 (22). 
 

 With so many species of Borrelia being found worldwide, why are Westmead official’s adamant a 
species of borrelia underlying Lyme cannot possibly be in Australia, denying any further 
government research for the last twenty years?  
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Reservoir Host Studies 
 
DME Website: “A small number (17) of native vertebrate animals were sampled by ear punch biopsy for 
culture and PCR investigation but there was no evidence of borreliae”. 
 
Counterpoint: The reservoir host study’s limitations speak for themselves with only seventeen (17) 
animals tested. Ear punch biopsy for culture and PCR investigation of only 17 vertebrate animals is also 
very limited and restrictive when considering that different species of Borrelia have different reservoir host 
preferences. For example, the B. burgdorferi ss species appears to have preferential preference for rodent 
hosts, whilst B. valaisiania has not been found in rodents, rather the preferred reservoir host is birds (1-3). 
Differences in Borrelia species can also extend to where in the host the bacteria can be detected, for 
example, in one study it was noted that “B. garinii infections were not detected in the skin of the rodents, 
but were confined to internal organs, particularly the brain” (3). Ear punch biopsy of 17 animals cannot be 
used to ascertain the presence, or lack thereof, of a Borrelia infection/species in Australian animals.  
 
DME Website: “None of the mammal species identified as reservoir hosts in the northern hemisphere are 
present in Australia”. 
 
Counterpoint: This statement is simply not correct. Mammals that have been identified as reservoir hosts 
in the northern hemisphere include, rats, mice, hares, rabbits, foxes, cats, dogs and many other animals.  
 
The primary reservoir host in America is the white-footed mouse (Peromyscus leucopus). It is a mammal, 
belonging to the rodentia species of the Muridae family. Whilst we do not have any white-footed mouse in 
Australia, “22 % of Australian mammal species are all in the rat and mouse family, Muridae” (4).  
 
This includes the Australian Long-haired Rat (Rattus villosissimus: Muridae family). In 1962, these rats 
were the subject of a study in north-west Queensland in which a new species of Borrelia was identified 
and subsequently called Borrelia queenslandica (5). As well as this study, a 1959 CSIRO study of 
Australian animals reported that Borrelia was found in the blood of cattle, kangaroos, bandicoots and 
rodents (6).  
 
The DME website briefly references these two studies: “There are reports of spirochaetes in Australian 
native animals, and a local mammal could be a reservoir host for an indigenous spirochaete…” With no 
indication of these studies in the further readings/reference section, the implications of this research are 
not given due respect or consideration. That is, if Borrelia has been found in animals in the Australian 
environment, then there must be a capable vector maintaining and disseminating the bacteria.   
 
The following identifies just a few of the mammal species present in Australia which have been found to 
be reservoir hosts for Borrelia in the northern hemisphere:  
 
Black Rat (Rattus rattus): This species of rats was introduced into Australia and is “spread throughout 
much of coastal Australia and is most commonly seen in urban environments” (7). Black rats have been 
shown to be competent reservoir hosts in Bulgaria and Germany (8,9). 
 

Brown Rat (Rattus norvegicus): The brown rat was introduced into Australia around the same time as 
black rats (and mice). While not as abundant as the black rats, “the Norway or brown rat is found in or 
near human habitation, especially in coastal towns (10)”. Brown rats are also competent reservoir hosts of 
borrelia (11,12). 
 
House Mouse (Mus musculus : sub species Mus m musculus, Mus m domesticus) : House mice have a 
worldwide distribution. Early zooarchaeological evidence (13) suggests they were introduced into Australia 
late in the 18

th
 century, around the time of the first European settlers. They are currently spread 

throughout Australia (14). Mus musculus was shown to be a competent reservoir/maintenance host of 
Borrelia within the environment in Bulgaria (8). Mus musculus are also frequently used in laboratory 
experiments due to their susceptibility to the Borrelia bacteria (15).  
 
The Brown/ European Hare (Lepus europaeus): This hare species has been shown to be a competent 
reservoir host in Sweden (16, 17). Hares were first introduced into Australia from England in 1837. To 
increase numbers, presumably for hunting, “A breeding colony of hares was set up in 1863 on Phillip 
Island in Victoria by the Acclimatisation Society of Victoria to supply hares for further introductions to 
mainland Australia, Tasmania and New Zealand. These new introductions were successful and by 1870 
hares were distributed throughout south-eastern Australia, including Victoria and parts of New South 
Wales, South  Australia, Tasmania and Queensland” (18:pg 139). 
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As mentioned and referenced extensively in this Counter-argument’s complementary report, ‘Lyme 
Disease / Borreliosis: An overview of Lyme and direction for further research required in Australia’ (19), 
there are numerous other mammal species in Australia that are reservoir hosts for the Borrelia bacteria. 
These include domestic animals such as dogs and cats, as well as other wild and farm animals such as 
foxes, sheep, deer, horses and cattle.  
 
The DME’s information also overlooks the fact that other animal classes, such as reptiles and birds, can 
be reservoir hosts for Borrelia species. While some Borrelia species, such as B. burgdorferi ss cannot 
survive in reptile blood, the preferred host for the Borrelia species Lusitaniae (which has been associated 
with Lyme disease/borreliosis in humans in Asia and Europe) is lizards (20). Bird species that are 
reservoir hosts of Borrelia and have been introduced into Australia include; song thrushes and common 
black birds, wild turkeys, pheasants, quails and mallard ducks (21-29).  
 
Borrelia has been found in the blood of Australian animals (5, 6). The examination of 17 animals to rule 
out the existence of Borrelia bacteria responsible for Lyme disease cannot be seriously considered as “an 
encompassing reservoir host study”.  The following quotes highlight how it is imperative to thoroughly 
examine reservoir hosts in order to ascertain the presence of pathogens in the environment:  
 

 From JS Gray’s “Review: The ecology of ticks transmitting Lyme borreliosis” (1998):  “Since the 
abundance of reservoir hosts in a habitat is crucial to the establishment of infected tick 
populations it is important to identify both the presence of particular reservoir hosts in a habitat 
and also their role in generating infected ticks” (30: pg 256)   
 

 In a 2008, paper examining the identification of reservoir hosts of the Lyme disease spirochete 
(31) Daniel et al note: “To predict and prevent human risk of exposure to vector-borne diseases, it 
is vital to identify the reservoir hosts of the pathogens” (31: pg 535). 
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Vector Studies  
 

DME Website:  “There are reports of spirochaetes in Australian native animals, and a local mammal could 
be a reservoir host for an indigenous spirochaete that occasionally infects humans through a tick vector 
and produces a clinical syndrome similar to LD; however, no spirochaete was detected in the 12,000 ticks 
or animals processed”. 
 

As discussed in the reservoir host section, the total number of ‘animals processed’ (processed by, 
capturing and taking an ‘ear punch biopsy’) was only 17. Ear punch biopsy of 17 vertebrate animals 
cannot be used to ascertain the presence, or lack thereof, of the Borrelia species responsible for Lyme 
disease in Australia. 
 

The 12,000 ticks processed is the primary research performed in 1994 by Russell et al., upon which the 
denial of the existence of Lyme in Australia is still currently based.  This research is examined in detail 
below.  
 

Lyme disease: Search for a causative agent in ticks in south-eastern Australia. Epidemiology and 
Infection. Russell RC, Doggett SL, Munro R, Ellis J, Avery D, Hunt C, Dickeson D. 1994. Epidemiology 
and Infection 112: 375-384.  
 

Abstract: "Attempts were made to identify the causative organism of Lyme disease in Australia from 
possible tick vectors. Ticks were collected in coastal areas of New South Wales, Australia, from localities 
associated with putative human infections. The ticks were dissected; a portion of the gut contents was 
examined for spirochaetes by microscopy, the remaining portion inoculated into culture media. The 
detection of spirochaetes in culture was performed using microscopy, and immunochemical and molecular 
(PCR) techniques. Additionally, whole ticks were tested with PCR for spirochaetes. From 1990 to 1992, 
approximately 12,000 ticks were processed for spirochaetes. No evidence of Borrelia burgdorferi or any 
other spirochaete was recovered from or detected in likely tick vectors. Some spirochaete-like objects 
detected in the cultures were shown to be artifacts, probably aggregates of bacterial flagellae. There is no 
definitive evidence for the existence in Australia of B. burgdorferi the causative agent of true Lyme 
disease, or for any other tick-borne spirochaete, that may be responsible for a local syndrome being 
reported as Lyme disease". 
 

 

Russell et al Pge 377:  “The study area comprised the coastal strip of NSW, from the Queensland border 
in the north to the Victorian border in the south”. 
  

Pge 378: “From January 1990 and December 1992, > 20,000 ticks were collected” 
 

Pge 375: “From 1990 to 1992, approximately 12,000 ticks were processed for spirochaetes”.  
 

Counterpoints: There were over 20,000 ticks collected and approximately 12,000 of these were 
examined in the study. There is no explanation as to what happened to the other 8,000 or more ticks that 
were collected, whether they died in storage, or how it was determined which ticks should be utilised.  
 

It is noted that, 6,235 of the 12,000 ticks processed were questing (looking for a blood meal) larvae. From 
the numerous journal articles researched in relation to this topic, it is typically only ticks at the nymph and 
adult stages of development that are utilised in other studies examining Borrelia rates in the environment, 
as the transoveral infection rate of larvae is less than 1%. “In general, less than 1% of host-seeking larvae 
are infected, compared with between 10% and 30% of the nymphs and between 15% and 40% of adults” 
(1: pg13).  Indeed, Russell et al., note in their introduction, “Transmission to humans will only occur from 
ticks that feed first on infected reservoir hosts and then on humans” (pg 376). 
 

From the 12,000 ticks tested, approximately 5,770 ticks remain that had the potential ability to acquire 
Borrelia infection/spirochetes via a host/blood meal.  While nearly 6,000 ticks ‘may be’ considered a 
significant quantity, the figure “12,000” is always referenced when using this study to justify the denial of 
Lyme in Australia.   
 
What also needs to be taken into account is that infection rates of ticks from within the same country can 
vary dependant on species of tick, stage of tick (larval, nymph, adult), region and environmental area 
(pastures, mountains, forests, coastal) from which they are collected. Differences in infection rates can be 
vast, varying from 0 to <90% (1-6). Considering that the ticks examined in the Russell et al. study were 
collected from a 2,000km section of Australia’s 35,000+ km coastline (one region/state of Australia and 
one environmental location), the 6,000 ticks collected for examination in this study cannot be considered a 
substantial or representative sample when used as the primary basis for the denial of Lyme disease 
throughout the entire continent of Australia.   .     
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PCR testing 
 
Russell et al Pge 378-9: “1038 ticks tested using PCR, no amplification products which would suggest 
the presence of Borrelia were detected”. 
 

Russell and others note their own limitations of the PCR testing of ticks in this study: “It is possible that the 
monoclonal antibodies and PCR primers used in this study may not have been appropriate to identify 
indigenous Australian spirochaetes. However, the tick gut contents were also negative by culturing and 
dark field microscopy” (pg 381). 
 

The problems relating to the techniques used and conclusions drawn from the culturing and dark field 
microscopy examinations is the subject of the next section.    
 
 

Spirochaete detection and isolation: Darkfield Microscopy and Culture. 
 
Russell et al Pge 378-379 : “Between January 1990 and December 1992, > 20,000 ticks were collected. 
Approximately 11,000, including all stages of four species, Ixodes holocyclus, I. tasmani, Haemaphysalis 
bancrofti and H. longicornis were dissected for spirochaete isolation. With the additional 1,038 ticks tested 
using PCR, no amplification products which would suggest the presence of Borrelia were detected. ” 
 

Russell et al Pge 378: “No spirochaetes were detected by dark field microscopy of the gut contents of the 
unfed ticks…” 
 
Counterpoints: The methods section of Russell et al, explains that the ticks were stored live until 
processed (pg 377), however does not explain the duration ticks were actually stored or give any 
understanding why only 12,000 of the 20,000+ ticks collected were subsequently processed in the study.  
Were they ticks stored from 1990 until processed in 1992?  Had 8,000 ticks died while being stored? 
 
The duration and method of tick storage is very relevant to whether or not spirochetes may or may not be 
able to be observed in the gut contents of ticks. In studies that examine poor environmental conditions, 
such as starvation, it has been observed that motile spirochetes convert into non-motile cyst forms until 
such time that their environment is more conducive to their requirements (7-9). The lack of detection of 
spirochetes in the gut contents of ticks that had been stored live, rather than immediately frozen or stored 
in ethanol to preserve their contents (10) for an indefinite duration, cannot rule out the presence of cystic 
forms of Borrelia. In addition, there are other detection methods, such as indirect fluorescent antibody 
(IFA), which have been shown to be more sensitive than dark field microscopy for detecting the presence 
of spirochetes (11), that may have been utilised.  
 
 

Culture: Spirochaete like Objects (SLO’s) 
 
Russell et al Pge 379: Spirochaete-like objects (SLO’s)… were revealed by dark field microscopy in 92 
cultures...” “Purified SLO’s were obtained with 0.45um filters, but it was not possible to subculture them in 
the absence of bacterial contaminants…” 

 
Background of culture medium and counterpoints: BSKII medium is a specialized growth medium 
that may be used for culturing spirochetes although the quality of the medium is variable due to variations 
of medium components such as bovine serum albumin, rabbit serum and yeast extract and each batch 
mixed requires special care in preparation, filtering, and screening for its ability to support the growth of 
borrelia (12).  Considering this variability, specialist laboratories examine each batch of medium prepared 
to assess its viability to maintain spirochetal growth. There is no indication that the batch of medium 
prepared by Russell et al., (a laboratory with no prior experience in culturing Borrelia spirochetes) was 
tested for its ability to maintain viable spirochetal growth prior to use in this study.  
 
The use of 0.45um filter paper is ideal to obtain purified spirochetes as, unlike most other bacteria, 
Leptospires and Treponemes are able to migrate through filter papers (13). While Russell et al. concluded 
that what they obtained from the cultures were SLO’s, the fact that the bacteria isolated was able to 
migrate through the filter paper is highly suggestive that they were indeed spirochetes.  
 
As purified SLO’s were obtained via filtration methods, it is feasible to assume that the bacterial 
contaminants in the subculture were likely to have been due to the BSK II medium, rather than 
contaminants from the ticks’ blood-meal. 
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While the use of 0.45um filter paper has been found to be one way of culturing purified spirochetes, 
another method known to rid the culture of contaminants is the addition of antibiotics such as Rifampin, 
Phosphomycin, Amphotercin B (12,14) to which Borrelia are resistant. It has also been found that BSK 
medium containing Co-trimoxazole (15) or Rifampin, is “more efficient for spirochete isolation than 
unsupplemented BSK medium” (11). It is not possible to determine from the Methods section of the 
Russell et al., paper whether the use of antibiotics such as those previously mentioned was employed. 
The Methods section does however mention the use Skirrows supplement, which is an antibiotic 
supplement recommended for selective isolation of Campylobacter species and contains three antibiotics, 
Vancomycin, Polymixin and Trimethoprim (16), Spirochetes are susceptible to (killed by) both Vancomycin 
(17, 18) and Trimethoprim (19), rendering the choice of Skirrows supplement a less than ideal additive, 
considering the aim was to culture/grow (rather than kill) spirochetes.  
 

Molecular identification & description of culture products 
 
Russell et al page 379 : “While a few positive results were obtained by IFAT using polyclonal antibodies, 
the results were both variable and inconsistent for the 18 SLO’s tested.” 
 

Counterpoint:  Variability of positive IFAT results should be cause for further investigation: The quality of 
medium has been found to alter gene expression patterns (20), affect the morphology (length and number 
of coils) and motility of spirochetes, as well as alter the results of IFAT tests (21). 
 
Russell et al page 380: “PCR … successfully amplified a 950bp fragment in 92 of 92 SLO cultures, 
however the fragments amplified produced characteristic enzyme digestive products of a Bacillus sp. and 
not a Borrelia sp.” 
 

Russell et al page 380: “.. the SLO’s appeared straight, rigid and uniformly coiled, varied in length (10-
300um)* and had 2-40 complete coils; all appeared to be non-motile.”  
 

*It is assumed that 300um is a typographical error and should read *30um. This would be in line with the graphic 
(page 380) showing a 50um bar for comparison.    

 
Counterpoints: The 950bp fragments amplified by 16S rDNA cannot be interpreted as being able to rule 
out Borrelia species, as enzyme digestive products with a 950bp have also been identified for B. 
burgdorferi ss (22).  “…heterogeneities between 16S rRNA genes seems to be a common phenomenon 
and, that for species identification, 16S rDNA analysis has to be interpreted with care” (23: Pg 2246).  
 
Bacterial species cannot be defined by DNA similarities alone (24) and what is more descriptive here is 
the appearance of the SLO’s. Bacillus species are rod-like and 5-10um in length. Borrelia species are 
spiral shaped and 10-30um. The images provided in the journal article (page 380) and the description of 
the SLO’s are more representative of the appearance of the Borrelia species rather than Bacillus.  
 
Russell et al page 381 :  “Electron micrographs showed that these SLO’s had no distinct cellular 
structure but were composed of fibre-like subunits, and were not spirochaetes.” 
 

Counterpoint: Spirochetes do not have a distinct cellular structure and are composed of axial filaments 
which have one or more fibrials.  The three brief quotations below expand on this: 
  

“The outer sheaths of S. plicatilis, all Borrelia species, and T. phagedenis strains so far examined are 
characterized by a lack of structural detail” (25 :pg 118).  
 

“Ultrastructural examination of spirochetes has established their procaryotic nature and the one 
ultrastructural feature - the axial fibril - that sets them apart from other prokaryotes” (25: pg 152).  
 

“Spirochetes consist of three main structures: aprotoplasmic cylinder, an axial filament (consisting of one 
or more fibrils), and an outer envelope...” (26 pg: 1087). 

 
While the conclusion was drawn by Russell and others that the ‘objects’ cultured from some of the ticks 
were spirochete-like objects (SLO’s), the following section is based on the assumption that they were 
more than likely spirochetes and briefly examines the tick species from which they were cultured.   
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Tick Species Spirochete-like Objects (SLO’s) were Cultured From 
 
Russell et al page 379:  “The tick species yielding these SLO’s were I. holocyclus, H. bancrofti, 
H.longicornis and Amblyomma morelia.” 

 
Paralysis Tick (Ixodes holocyclus) 
 

I. holocyclus is more commonly known as the paralysis tick, as bites from this tick can cause paralysis in 
animals and humans. This tick is found in Queensland, New South Wales, Victoria and Tasmania. The 
holocyclus range of hosts is extremely wide and includes both indigenous and introduced animals, 
including birds and reptiles. The mammalian hosts range from rodents to animals in the wild, such as 
kangaroos, koalas, bandicoots, to domesticated and farm animals such as dogs, cats, cattle, horses, pigs 
and sheep.  Humans may occasionally become accidental hosts (27-29). 
 

The I. holocyclus is the tick “presumed” most likely to be the vector for Borrelia in Australia and, as such, 
is the only tick species, in Australia (that I am aware of) to have been examined in relation to its capability 
of transmitting Borrelia species from the burgdorferi sensu lato family. In 1991, Piesman and Stone (30) 
conducted a study that examined the ability of I. holocyclus to acquire, maintain and transfer the Borrelia 
burgdorferi ss species. It was found that, while larval I. holocyclus could ingest the spirochetes, the 
infectivity was not maintained once the tick had “moulted” to its next cycle, the nymphal stage. The 
conclusion was, “These experiments should be repeated with Australian strains of spirochetes” (30). 
However, in the intervening 21 years, no further studies have been performed. Further research to identify 
uniquely Australian spirochetes has not been conducted in the intervening 21 years; nor have Australian 
ticks been studied to indentify the presence the more common European strains of Borrelia such as afzelii, 
garinii, and valaisiania.  
 

Taking into consideration the knowledge that certain tick species may only transmit species of Borrelia 
(e.g. 31) common to their country of origin, it is inappropriate to rely on one study (30) that examined the 
ability of a single species of indigenous Australian to transmit a Borrelia species most common to 
America. As Piesman and Stone (30) concluded, additional research should be performed. As well as the 
knowledge that SLO’s were cultured from this species of tick by Russell et al, further information justifying 
additional research on this species’ ability as a vector is that Borrelia-like spirochetes were also cultured 
from I. holocyclus ticks collected from the Manning River district of NSW in research  conducted by Wills 
and Barry in 1991 (32).  Additionally, many of the animal hosts of I. holocyclus serve as capable reservoir 
hosts for Borrelia, for example, mice, rats, cats, dogs, cows, horses and birds.  This further justifies the 
need for additional research into what pathogens the ticks may carry, as well as the ability of this tick to 
carry/transmit Borrelia species more common in Europe and Asia.   
 
Wallaby Tick (Haemaphysalis bancrofti) 
 

H. bancrofti is informally known as the Wallaby tick as their principle hosts are wallabies. This species has 
also been collected from kangaroos, bandicoots and other mammals and livestock including cattle and 
sheep. H. bancrofti is found in Queensland, New South Wales and on Kangaroo Island, off South Australia 
(33, 34).  
 

As H. bancrofti is only found in Australia and New Guinea, countries that have not typically been 
associated with Borrelia, there does not appear to have been any research to determine its capabilities as 
a vector. What is known is that H. bancrofti is a vector of Theileria (Piroplasm) (35-37) and this tick 
species is thought to be involved in the transmission of  severe outbreaks of the disease which resulted in 
the death of over 800 in cattle on NSW farms in 2008 (37, 38). In international research there has been 
found to be an association between ticks that transmit Piroplasms and Borrelia (eg:39, 40).  
 
Considering this association, as well as the fact that Russel et al cultured SLO’s from H. bancrofti ticks, it 
would seem apparent that further research on this tick species’ vector capabilities would be appropriate. 
This is especially so when you also add in the information that Wills and Barry reported that they cultured 
Borrelia-like spirochetes from Haemaphysalis species of ticks in 1991, and that many of the animal hosts 
of H. bancrofti are capable reservoir hosts for Borrelia, including cattle, kangaroos, bandicoots and 
rodents in which a 1962 study (41) reported Borrelia in the blood of these Australian animals.  
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Scrub/Bush Tick (Haemaphysalis longicornis) 
 

The H. longicornis is more commonly known as the scrub or bush tick.  It was introduced into Australia on 
cattle from Northern Japan and was first recognised in 1901 in north eastern New South Wales. This tick 
species is now established along coastal areas in Queensland, New South Wales, and through north 
eastern Victoria (esp. Murray Valley) and Western Australia (42-44).  
 

The hosts of the H. longicornis tick (45) include numerous animals that have been found to be reservoir 
hosts for Borrelia and have been introduced or imported into Australia from countries in which Lyme 
disease is endemic (45,46). These animals include the smaller reservoir hosts listed previously in this 
Counter-argument, i.e. mice, rats and hares, as well as domestic animals such as dogs and cats (47-52) 
and medium to large animals such as foxes (53,54), cattle, horses (55-62), sheep and deer (63-65) that 
have been introduced into Australia and have varying levels of reservoir competence for Borrelia.   
 

Examination of H. longicornis as a possible vector of Lyme in Australia is warranted not just because 
Russell et al., cultured SLO’s from the species in their study, but for other compelling reasons which 
include: The role of H. longicornis in the Borrelia cycle in China (66-70) ;  H. longicornis was the tick 
species infesting cattle in cases of suspected Lyme disease in cattle at Camden NSW in 1989, in which 
positive IFAT serology for Borrelia burgdorferi was reported: “the herd from which these cases came was 
heavily infested with the Bush tick, Haemaphysalis longicornis, at the times of presentation...” (71: pg 
298).   Given these factors, it would seem apparent that research on this tick species role in the Borrelia 
cycle in Australia is long overdue.  
 
Due to its known role in the Borrelia cycle in China, the H. longicornis tick is covered in more depth in this 
Counter-argument’s complementary report, ‘Lyme Disease / Borreliosis: An overview of Lyme and 
direction for further research required in Australia’.   
 
Snake Tick (Amblyomma morelia)  
 

Amblyomma morelia is more commonly known as the snake tick. While snakes are its preferred host, this 
species is also found on other reptiles such as lizards and monitors (72). In Australia it is found in 
Queensland, New South Wales, Victoria, and the Northern Territory (73).  
 

Although snakes and lizards were initially thought to be incompetent reservoir hosts for Borrelia, one 
species, B. lusitaniae has been associated with lizards in several studies (74, 75). Further examination of 
A. morelia is warranted because, although the number of this tick species in the Russell et al study was 
limited to 14 (4 nymphs and 10 adults), SLO’s were cultured.  Also of interest would be the examination of 
smaller rodents such as mice and rats upon which, the larvae may have initially fed due to their close 
natural environmental coexistence.   
 
 
As well as the above-mentioned ticks, there are numerous other species from the Ixodidae genera in 
Australia. This includes the Seabird tick (Ixodes uriae) and a Bird tick (Ixodes auritulus) that are known 
vectors of Borrelia (76-80).  
 

The I. uriae tick is found worldwide, including Australia and its offshore islands (81). The role of migrating 
seabirds and the I. uriae tick in spreading Borrelia has been known of since the early 1990’s (82). In a 
1993 study by Olsen et al., Borrelia DNA was found in I. uriae ticks from Crozet and Campbell Islands, off 
the New Zealand coast, again suggesting Lyme is in the Southern hemisphere (83).  
 

The I. auritulus is a native tick of Tasmania (84-85). The first reports of Borrelia being found in this tick 
species were from Canada in 2005 (80). I. auritulus attach to bird hosts such as the European blackbird 
and song thrushes. Both of these bird species have been introduced into Australia (86-88) and both are 
known reservoir hosts of Borrelia (89-92). These two tick species, as well as others from the Ixodidae 
genera, are covered in more detail in ‘Lyme Disease / Borreliosis: An overview of Lyme and direction for 
further research required in Australia’.  
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Conclusion 
 
In concluding the examination of the various components - clinical and serological studies, reservoir host, 
and vector – of the multidisciplinary investigations performed at the Department of Medical Entomology, 
Westmead Hospital, hopefully it has been made apparent that Australia’s official position regarding Lyme 
disease has relied for far too long on the ‘not a lot of evidence’ rhetoric about the absence of Lyme in 
Australia.  
 
The major issues of this Counter argument can be summarised as follows:  
 

(1) Clinical and serological studies: There have been over 1000 clinically suspected cases of Lyme 
disease each year since the 80’s & 90’s in Australia, along with the hundreds of diagnosed cases reported 
in the Lyme Disease Association of Australia’s survey. Despite the fact that Lyme disease is primarily a 
clinical diagnosis, supported by blood tests, the official denial of Lyme disease continues. This denial is 
based on interpretation of tests that are not recommended outside of the United States of America and are 
vastly different to European recommendations.  The continued use of outdated and incorrect serology 
techniques to justify the denial of Lyme disease in Australia is highly inappropriate and negligent.  
 
(2) Reservoir host studies: As noted, the examination of 17 animals should be considered a very limited 
research sample upon which to base significant conclusions. The denial of the existence of mammal 
reservoir hosts  for Borrelia in Australia is also contentious when mammals such as mice, rats, and hares, 
known to be capable reservoir hosts in the Northern hemisphere, are also present here.  Larger imported 
mammals, as well as other animal species such as snakes and birds, are also known reservoir hosts of 
Borrelia.  
 
(3) Vector:  Ticks collected from a 2,000 kilometre section of Australia’s 35,000+ km coastline, 20 years 
ago really should not be the basis for the continued denial of Lyme disease in Australia. A study with many 
inconsistencies, including variable IFAT results and the culturing of “spirochete-like objects”, should never 
have been used to deny the existence of Lyme in Australia, not then and certainly not twenty years later. 
There are numerous species of ticks, including one in which Russell et al., cultured ‘spirochete like 
objects’ that have been shown to be a vector for Borrelia in the Northern Hemisphere. Further research, 
including the examination of numerous tick species from all Australian terrains needs to be conducted in 
order to ascertain what pathogens Australian ticks carry. 
 
Despite numerous  other publications around the 1980’s and 1990’s that were highly suggestive  of the 
presence of Borrelia in Australia, the 1994 study by Russell et al at the Department of Medical Entomology 
(DME),  Westmead, is the only study officially acknowledged by the Australian Government. As this 
counter-argument highlights, numerous erroneous conclusions seem to have been drawn., Rather than 
concede there were inconsistencies and utilise the study as the basis for further research, the study’s 
authors, the DME at Westmead, and Government health departments have continued to utilise this study 
to deter any further investigation and government research with regard to Lyme disease in Australia for 
the past twenty years.  

 
The lack of advice - or worse still, the vehement insistence that Lyme is not in Australia - to both clinicians, 
and patients with regard to Lyme disease by the Health Department of Australia means that, rather than 
having access to all information that would allow recognition and short term treatment in the initial stages 
of Lyme disease, people are left undiagnosed for many years which then leads to disseminated long-term 
infections which are much harder to treat. Up-to-date research urgently needs to be undertaken with 
regard to identifying the pathogen underlying Lyme disease in Australia. 
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