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Ixodes holocyclus (paralysis tick) Distribution

Ticks – “Seasons”
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I.holocyclus eastern seaboardVaries with climate, year to year

All 4 stages may be present at any time throughout the year
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• Local reaction
– With or without local lymph gland enlargement

• Allergic reactions
– Generalised, Local, Red Meat Allergy

• Tickbite paralysis
– Generalised, Local 

• Agreed
– Spotted Fever (Rickettsia), Q fever, Cellulitis

• Not agreed
– Babesiosis, Borreliosis (incl. Lyme Disease), Ehrlichiosis

• NOTHING ……. ? Other/Undetected

Tickbite - Sequelae

Death post MVA and multi-organ failure
• Pancytopenia, hemolysis,up to 5% parasitemia
• From South Coast NSW, no BT, no IVDU

Australian Spotted Fever (ASF)

Australian Spotted Fever

• All along the eastern seaboard 
– very distinctive clinical presentation

• Main species is Rickettsia australis
– rickettsia are obligate intracellular bacteria

• Emerging species
– Rickettsia honei

– Others – R.marmionii (??CFS)

– Strains or species?

• Clinical Manifestations (infected endothelial cells > vasculitis)
– Similar to most spotted fever group (SFG) rickettsioses

– Rash often vesicular with R.australis

– Rash may be absent but eschar is common

– Hospitalisation usually = lack of recognition

– Few recorded deaths (~3)

Australian Spotted Fever

• 1946 Andrew (MJA) North Queensland

– cluster of 12 cases (military)

• first isolate of Rickettsia australis

• QTT – Queensland Tick Typhus

• 1991 Stewart (MJA) Flinders Island in Bass Strait

– febrile illness on the island related to tickbite

• Eventual first isolate of Rickettsia honei (description Stenos et al 
1998)

• FISF – Flinders Island Spotted Fever

• 1991 Sexton (CID) - reviewed all ASF

– FISF, QTT (R.australis)

• CMR update articles

– 1997 Raoult

– 2005 & 2013 Parola

CID – Clinical Infectious Diseases; CMR – Clinical Microbiology Reviews; MJA – Medical Journal of Australia

Fever + eschar + rash + tick bite or likely tick exposure = likely ASF
Some areas notorious – residents often know more than the new doctor!!

Adaptable for ASF
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5 September 2003 Tickborne Diseases DOHOften diagnosed with “?viral illness”, including meningitis, CSF normal

1.R.gravesii

2.R.honei marmioni

3.R.honei

4.R.australis

5.R.argasii

6.R.africae

1. Amblyomma triguttatum (all)
2. Haemaphysalis novaeguineae (Qld,SA,Tas,Vic)
3. Bothriocroton hydrosauri (NSW,Tas,Vic) (Thailand, Nepal: Ixodes, Rhipicephalus)

4. Ixodes holocyclus, tasmani, cornuatus (NSW, Qld, Vic)
5. Argas dewae (soft tick, microbats) (Vic)
6. Ambylomma loculosum (Indian Ocean, South Pacific) (New Caledonia)

Tick vectors for numbered species above (states)

Species

Coloured = pathogenic rickettsiae
White = potential or unknown pathogenicity

QTT (R.australis) likelyFISF (R.honei) likely

Spotted Fever

Diagnosis
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Blood - Rickettsemia
Short –lived

Low titre

Antibiotic affected

Storage affected

Serology
Can take 28 days to be (+)

Cut-off 64 or 128

IgM & IgG

Rarely get a 2nd specimen
PCR of eschar (viral) swab is best

Eschar is where the bugs are:
• Rickettsiae persist in eschar
• For weeks at high titre
• Not affected (?much) by antibiotics
• Original advice to biopsy or remove 

eschar unpractical and unacceptable

Other Rickettsial Illnesses

• Cross-reactive serology – with SFG and each other
– Murine typhus - R.typhi (flea-borne)*^
– Rickettsialpox - R.akari (mouse mite-borne) – rash vesicular^
– Cat-flea typhus - R.felis (flea-borne)*^
– Epidemic typhus - R.prowazekii (louse-borne)*^
– Unclassified rickettsia?

• Usually not cross-reactive serology
– Orientia tsutsugamushi (mite-borne)*^
– Orientia chuto (mite-borne)*^

*Rash absent or if present not vesicular
^Eschar may be less obvious or absent
Bolded species occur in Australia

Walker DH. CID. 2007. 45:S39-44

BUT THERE WILL BE MORE!!

Tularemia

Gram negative coccobacillus transmitted by:
• Contact – rabbits/hares, possums (Tasmania possum bites)
• Tick bite
• Biting flies

Febrile illness, inoculation lesion, “plague”, bioterrorism
• Gentamicin, streptomycin, ciprofloxacin

Francisella tularensis sub-species
• Francisella tularensis – most virulent
• Francisella holarctica – intermediate virulence
• Francisella novicida – low virulence
• F.hispaniensis
• F.philomiragia
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Mandell Principles & Practice Infectious Diseases

Lyme Disease

• LD is a tickborne infection that is caused by a 
spiral bacteria (spirochete)

• Spirochete that causes LD is a  Borrelia species 
(lyme borreliosis – LB)

• The “hallmark” skin lesion of LD is called 
erythema migrans

– Can appear at the tickbite site

– Can appear elsewhere & be multiple

– Tickbite (30-40%) or EM (10-25%) not 
always reported  

5 September 2003 Tickborne Diseases DOH

Lyme - Clinical

• Stage I - Skin, mild constitutional
– Erythema (chronicum) migrans (e.g. 2-30 days)

• Stage II - Skin, CNS, Cardiac 
– Multiple EM, aseptic meningitis, nerve roots & 

nerve pain, heart problems (e.g. wks to mths)

• Stage III - Joints, CNS/PNS, Skin
– Arthritis (1/>1 jts) USA (80% if unRx) (days/wks)

– Encephalomyelitis, Periph.neuropathy (mths/yrs)

– Funny skin lesions (e.g. ACA years)
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5 September 2003 Tickborne Diseases DOH Hudson BJ et al MJA 1997

Borrelia burgdorferi sensu lato - Lyme

• Eurasia associated
– B.afzelii, B.bavariensis, B.garinii, 

B.japonica, B.lusitaniae, B.sinica, 
B.spielmanii, B.tanukii, B.turdi, 
B.valaisiania, B.yangtze

• USA only (initially thought so)
– B.americana, B.andersonii, B.californiensis, 

B.carolinensis, B.kurtenbachii, B.mayonii
• Both Old & New World

– B.burgdorferi sensu stricto, B.bissettii, 
B.carolinensis

Haemaphysalis sp. & Ixodes granulatus; all others Ixodid vector

6 (5 blood & 1 synovial fluid)
of 100,545 samples submitted to 
Mayo Clinic (Rochester MN) for 
Lyme PCR (over 11 years)
• Borrelia mayonii
• Illness is like relapsing fever
• Early negative serology
• Late positive serology but …
• Only 1 positive IgG western blot 

Other Borrelia Infections

• Relapsing Fever – Ixodid vector*

– B.miyamotoi (Europe, USA & Asia)

• Relapsing Fever – Soft (Argasid) ticks 

– B.crocidurae, B.dugesi, B.duttoni, B.hermsii, 
B.hispanica, B.parkeri, B.persica, 
B.recurrentis (louse), B.turicatae

• More acute illness - usually
– False (+) LB all tests: EIA, IFA

– False (+) WB (even with CDC criteria for Lyme Dx)

– Cannot be distinguished by serology from Lyme

*TBRF & LB coinfection possible with same bite

Borreliosis

Australia?
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• Mackerras 1958

– Borrelia in bandicoots & kangaroos in Queensland

• Carley & Pope 1962

– Borrelia queenslandica identified as cause of 
disease and death in a population of native rats in 
Queensland

• Other borrelia

– Borrelia anserina (tick fever domestic birds) 

Borrelia in Australia

5 September 2003 Tickborne Diseases DOH

Can you get LB in Australia ?

• A body of clinical evidence

– But DDx EM from local reaction (?48 hr)

– Not strong enough evidence by itself

• Negative tick data

– Not necessarily mean absence

– PCR with different primers & methods

• Culture & PCR data

– Culture (+) case Pittwater v. Czech 

– Optimal methods & adequate specimens

Can you get LB in Australia ?

• Can you find anyone who has never travelled to a 
Lyme endemic area ?

– Not on Sydney’s Northern Beaches

– The organism can persist for years

• What if patient & tick are both (+) PCR &/or culture ?

– Is that good enough even with travel ?

• Combined Clinical, Animal, Vector 

– Use better tools - PCR, culture, other

– Updated next gen. sequencing finding multiple 
potential pathogens but no B.burgderfori s.l. 

What’s It All Mean
for

Australia?

Lyme borreliosis Gray J et al CABI Publishing 2002

Bird migration - north-south spread of infected ticks - B.burgdorferi s.l. spirochetes (B.garinii) 
Olsen B 1995 JCM 33(12) 3270-4

Lyme borrelia (B.burgdorferi
sensu lato) 
• Are found in southern 

hemisphere
• Local enzootic focus may not 

occur -> sporadic cases only
• Local enzootic focus may occur
-> more than just sporadic cases?
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Lyme or Lyme-like or …….?

• There are a lot of organisms in Australian ticks

– Including ticks that bite humans

– Including a relapsing fever borrelia (RFB)

• Consider Borrelia miyamotoi (RFB) 1st found in ticks

– Discovered Japan 1995 –but “not a human pathogen”

– 2011: first cases Europe (meningitis, fevers, rash)

– 2013: illness in LB(-) and LB(+) patients USA LB areas

– 2017: common in LB ticks in LB endemic areas

– 2017: LB-like illness agreed, best test ?PCR

• History would indicate Oz RFB will be a pathogen

Lyme or Lyme-like or …….?

• Borrelia miyamotoi (RFB) illness 

– Suspected in USA 2006 (Fish D et al)

– Research funding calls ignored…

– … until 2011 cases reported from Europe

• Australian RFB “could be a human pathogen”

– Research needed via GPs in tick areas

– With laboratory support …..

– …. to define illness, incidence, case management, 
preventive strategies

Lyme Borreliosis

Diagnosis

Lyme “Classic” - Diagnosis

• Still a clinical diagnosis
– Gardner P. JAMA. 2000; 283:658-9
– Wang G et al. JCM. 1999; 12:633-53

• Antibody tests – the usual test for diagnosis
– screening tests – EIA IgM and IgG
– “confirmatory” Western Blot
– False -ves & false +ves
– C6 specific assays best (no WB needed)
– Uncertain how relevant overseas testing is 

to Australian tickborne illness

Lyme “Classic” - Diagnosis

• Culture (sensitivity)
– EM up to 80%

– Blood (early) up to 40%

– CSF and other specimens low yield 

• PCR (sensitivity)
– EM up to 60% (not homogeneously present)

– CSF up to 25%

– Joint fluid up to 85%

• Histopathology 
– Silver stain EM up to 40%
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Lyme Borreliosis

Treatment

Lyme “Classic” - Treatment

• Early treatment (?within 12 weeks)

– Most people recover fully

• Oral antibiotics (mild or early disease)

– 14-28 days (doxy 200mg/d, amoxil 1.5g/d)

• Intravenous antibiotics (neuroborreliosis, late disease)

– 14-28 days (ceftriaxone 2g/d) - then orals? 

• Antibiotics after tickbite

– ? No - 200mg Doxycycline (USA - Ct) in 72hrs

• Delayed treatment may prevent cure

– Controversial but true – cystic v. spirochetal forms

Tickbite Survey

• How many attendees see patients with tickbite

• How many see > 5 patients with tickbite annually

• Participate in a GP surveillance network

– Paid participation
Prevention

Removing a Tick

• Fine-tipped tweezers - grasp tick as close to the skin's surface 
as possible

• Pull upward - steady, even pressure DoH
Pyrethroid aerosol 
repellent first is OK

ASCIA
Spray first is best:
• Aerostart
• Wart spray (ether)
• Liquid N2 (Doctor)

Graphic & method: www.cdc.gov

Removing a Tick

• Don't twist or jerk the tick

– can cause mouth-parts to break off & remain in the skin 

– if this happens, remove mouth-parts with tweezers

– if unable to remove mouth-parts easily with clean tweezers, 
leave it alone & let the skin heal

• After removing the tick

– thoroughly clean the bite area & your hands 

– use rubbing alcohol, iodine scrub, or soap & water

– save tick (in pot with alcohol or a blade of grass)

– dispose of in tape, tissue, flush down toilet

– never crush it with your bare hands
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Avoiding Tickbite

• Wear light-coloured long-sleeved shirts & long trousers
– ticks seen more easily on light-coloured clothing

• Tuck in!
– tuck shirt into trousers & trousers into long socks

• Wear a wide-brimmed hat &/or overalls
– can be treated with permethrin

• Brush clothing before coming indoors
– removes ticks

• Using an effective insect repellent 
– DEET, icaridin, extract of lemon eucalyptus (Mosiguard®)

• Carefully check for ticks in “favoured” sites 
– neck, scalp, groin, axillae in the shower/bath (“tick check”)


