Lyme Disease – You don’t
get it ‘till you get it - Don’t
get it!.
Nicola Seal Ph.D

What is ‘Lyme disease?’
• Traditionally defined as infection with
Borrelia burgdorferi (Bb) sensu lato.

• Lyme-like illness that results from bite of

infected tick. (includes co-infections,
immune dysfunction, opportunistic
infections, hormonal and metabolic
imbalances that accompany Bb infection).
Not all ‘Lyme disease’ is a simple infection.

Lyme bacteria
• Caused by spirochaete of the Borrelia genus.
• At least 3 genospecies of Lyme disease in the

•
•
•

UK, Borrelia burgdorferi (sensu stricto)
(disseminates quickly), Borrelia afzelii (skin
lesions but can be neurological and LP normal)
and Borrelia garinii (typically more neurological).
Hundreds of strains worldwide
Several co-infections- Ehrlichiosis, Babesiosis,
Bartonellosis, Rickettsias. Cause atypical ‘Lyme
disease’. Very rarely tested for by NHS.
Complicated and very variable disease.
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 Scottish testing lab- say actual figures are

ten times higher than lab confirmed- circa
12,000 cases per yr in UK
 Scotland has incidence rate 3.6X higher
than England and Wales per head
population.
 No good distribution maps for the UK

Diagnosis of Lyme
• Complex multi-system illness. Often mis-

•
•
•

•
•

diagnosed as fibromyalgia, chronic fatigue,
post-viral fatigue, rheumatoid arthritis,
polymyalgia rheumatica, multiple sclerosis.
Generalised symptoms, hard to diagnose.
Requires experience to recognise - should be
clinical diagnosis, not reliant on blood tests.
Blood tests often inconclusive – miss around
58% of true cases
Bullseye rash in around 50% cases.
Fewer than 50% patients recall tick bite.

Variable severity
• Can be asymptomatic. Dutch forestry workers-

•
•
•

28% seropositive (had been infected at some
point) but only 18% of those had had Lyme
disease symptoms.
If caught early and not disseminated, not as
serious. Usually (though not always) curable
with short course antibiotics.
Undiagnosed, untreated or undertreated Lyme
more serious - disseminated, neurological. Much
harder to treat.
EARLY DIAGNOSIS IS VITAL!

Erythema Migrans (EM) rash

•Appears 2-30 days after tick bite, not usually itchy or painful.
•Sometimes mistaken for ringworm or cellulitis.
•Around 50% of patients do not see a rash.
•When it is seen, it is diagnostic.

Early Symptoms

• Early symptoms can include, a flu-like illness

•
•

(can include a sore throat but without a runny
nose), fatigue, joint pain, digestive disorders, a
stiff neck, aversion to light and/or sound,
headache, night sweats, mildly elevated
temperature, clamminess, weakness in one or
more limbs, facial palsy, shooting pains in
muscles, painful eyes, back pain . Neurological
symptoms sometimes occur at early stage, even
before EM rash.
Bannworths syndrome- triad painful radiculitis,
meningitis and cranial neuritis..
Incubation period 2-30 days, but sometimes
becomes dormant-later disease.

Later symptoms

• Very variable, no two patients alike.
• Persistent headache, severe fatigue, lack of stamina,

•

shooting pains in muscles and joints that move
around and come and go, difficulty sleeping or excessive
sleeping, arthritis–like aching in joints (can be migratory),
heel pain that comes and goes, sore soles of feet, twitching
muscles, weakness in one or more limbs (commonly foot
drop), muscle weakness, persistent swollen glands,
paralysis of facial muscles on one side (bells palsy),
waxing and waning of symptoms- worse every 4 weeks,
nausea, dizziness, stomach pains, digestive difficulties,
back pain, chest pain and heart arrhythmias, jaw pain,
testicular pain, blurred vision and eye pain, patchy
numbness, deafness and tinnitus, poor concentration and
memory loss, irritability, depression, dementia, speech
problems, lack of spatial-co-ordination, inability to think
clearly, cognitive defects, getting lost and disorientation,
seizures and, rarely, death.
NOT AN EXHAUSTIVE LIST! MULTISYSTEM ILLNESS.

‘‘30 days is enough antibiotics’’
• There has never been a study
•

•
•
•
•
•

demonstrating that 30 days of antibiotic
treatment cures long standing or
persistent Lyme disease
Many studies demonstrating persistence of
Borrelia after short courses antibiotics
Several studies indicate long term antibiotic
therapy can help but it is still difficult and
expensive to treat long term and no really good
data on very long term treatments:
Stricker RB, DeLong AK, Green CL, Savely VR, Chamallas SN, Johnson L Benefit of intravenous
antibiotic therapy in patients referred for treatment of neurologic Lyme disease. International
Jour nal of General Medicine, 2011 Volume 4 Pages 639 – 646.
Stricker R, “Counterpoint: Long-Term Antibiotic Therapy Improves Persistent Symptoms
Associated with Lyme Disease” Clinical Infectious Diseases ; 45:149–57
Clarissou J, et al. “Efficacy of a long-term antibiotic treatment in patients with a chronic Tick
Associated Poly-organic Syndrome (TAPOS).” Med Mal Infect (2008),
doi:10.1016/j.medmal.2008.11.012
Fallon B et al, “A randomized, placebo-controlled trial of repeated IV antibiotic therapy for Lyme
encephalopathy” Neurology 2008;70;992-1003
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An effective way to control ticks can therefore be through deer
management (fencing or culling)
Gilbert et al. (2012) Ecological Applications 22: 658–667

Developing a model that predicts tick abundance
Lucy Gilbert, James Hutton Institute
Statistical analysis to link no. ticks with environmental
variables, e.g.:
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Model predictions of tick abundance
overlaid with Lyme disease cases
Lucy Gilbert, James Hutton Institute, Marianne James & Alan Bowand, Aberdeen University

Prevention – avoid tick bites

• Transmitted by sheep or deer tick, Ixodes ricinus
•

(other tick Sp. also) May be v small. Prefers to
live in woods, heath and moorland, but not
exclusively. Also in parks, gardens, suburbia.
Tick can transmit disease as soon as starts to
feed. Best to remove ASAP.

• Use repellent – on exposed skin, wrists, neck,
•
•
•
•
•

hands, ankles, waist.
Stick to paths, avoid overhanging vegetation
(incl. bracken) avoid deer and sheep paths.
Don’t wear shorts. Tuck socks into trousers, tuck
top into waist. Long sleeves. Smooth, light
coloured material.
Impregnate clothing with permethrin (toxic to
cats and aquatic life)/wear pre-impregnated
clothing eg. Rynoskin/craghoppers ‘nosilife’
Tumble dry clothes – can survive cool wash.
Check for bites regularly, have ‘tick buddy’ to
check back. Armpits, groin, scalp (esp. children),
waist.

Impregnated clothing

• Large double blind randomised study on

high risk outdoor workers showed factoryimpregnated clothing reduced tick bites by
more than 80% in first year, and by
around 34% in the second year.
• Self-treated clothing also effective but
may need re-spraying/dipping every 3-5
washes.
• UK brands- lifesystems ex4 permethrin
spray, craghoppers ‘nosilife’ clothing range
and Rynoskin
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Early removal reduces disease risk
• ‘Tick twister’ best. Fine tipped forceps ok, not eyebrow
tweezers.

• Use antiseptic on bite, keep an eye out for illness/infection/strange
rashes.

• Do NOT burn, smother with vaseline, drown in

whisky, squash tick in fingers in revenge, handle
tick with bare hands. Picking tick off with fingernails is likely

to exert pressure o the body of the tick- increasing risk of diesease
transmission If possible, place tick in plastic bag with date label and
place in freezer.
• Emergency tick removal – Piece of Cotton in a slip knot around
tick mouthparts, pull up.

www.lymediseaseaction.org.uk
www.bada-uk.org
www.lymediseaseuk.com
www.lymeywifey.blogspot.com

Seronegativity
• Antibiotics can abrogate the immune response
• Steroid-use may interfere with immune response but
•
•
•

there are no studies.
Immune response may be absent or not sufficiently
developed - due to the nature of the Lyme pathogen
(see later slides)
Seronegativity is well documented.
Recent paper analysed cases diagnosed with Lyme
disease in a London hospital. 11 people who had a
negative screening test were thought by their doctors to
have Lyme disease and their blood was sent for a
Western blot despite the negative ELISA. 6 out of the
11 with a negative screening test had a positive
Western blot.

Why so difficult to kill?
•Borrelia has complex genetic structure, even more so than
syphilis.
•Changes surface proteins to avoid immune recognition,
secrete protective biofilm, coats itself in host proteins.
•Lives inside cells (leaves blood quickly) and invades tissue
which is poorly supplied with blood.
•Pleiomorphic – can change forms according to environment.
Cystic form not killed by most antibiotics – mechanism for
dormancy? Can also become cell wall deficient.
•Slow growth rate – Antibiotics kill actively metabolising
bacteria only.
•Borrelia and co-infections can suppress immune system

