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Outdoor awareness signage Resources for schools & youth 

organisations

A charity with a mission to minimise risk of Lyme disease whilst enjoying the outdoors, by 

educating the public and healthcare professionals about ticks and Lyme disease.

Awareness posters & leaflets

LRC resources are freely available – visit www.lymeresourcecentre.com or contact admin@lymeresourcecentre.com

http://www.lymeresourcecentre.com/
mailto:admin@lymeresourcecentre.com


Lyme disease - ‘The New Great Imitator’

At the end of this session, you will be able to: 

• Discuss how to differentiate EM rashes from other insect bites, rashes

• Describe the signs and symptoms of both early and disseminated Lyme disease

• Consider when symptoms of disseminated infection may be mimicking other diseases, illnesses

• Outline treatment regimes within the NICE guideline and CKS guideline on Lyme disease

• Recognise if a Rx for Lyme disease treatment does not meet the correct dosage - as per NICE

• Access further information from support organisations such as Lyme Resource Centre (LRC)

www.lymeresourcecentre.com  and Lyme Disease UK  www.lymediseaseuk.com

http://www.lymeresourcecentre.com/


A missed diagnosis…….
poor knowledge             poor outcomes

• Outdoor loving active teenager
• Tick removed correctly on outdoors 

expedition
• Family knew nothing about Lyme 

disease or what to look out for over 
coming weeks

• 1-2 years later, the ‘lazy boy’s' 
health crashed 3 weeks into 
University life

• Deteriorated over next few years 
until bedbound



A missed diagnosis…….
poor knowledge             poor outcomes

• NHS Lyme test –ve; 
diagnosed with 
depression, psychiatric 
illnesses, CFS

• So many losses; 
friendships, education, 
jobs, hobbies, energy, 
celebrations, 
independence

• If only…… our family 
had known what we will 
now share with you!



Keep Lyme disease on your radar…. 

   

?



What is Lyme disease?

CDC Public Health Image Library

LDA  Image Library

• An infectious disease - caused by the bacterium Borrelia burgdorferi - 
a spirochete     

• Vector - borne zoonosis 

• Transmitted by the bite of an infected tick

• Most common tick-borne disease in Europe and North America

Borrelia burgdorferi sensu lato complex has multiple genospecies:

• Borrelia burgdorferi sensu stricto (USA) -  Lyme arthritis                                                                      
• Borrelia garinii (Europe & Asia) -  neurological presentations
• Borrelia afzelii  (Europe & Asia) -  skin and neurological presentations                        

The bacteria:
• Can spread quickly around the body, 
• Is attracted to  skin/nerves/joints/cardiac tissue/eyes 
• Can ‘hide’ from & disrupt the immune system



Brief History: Europe & USA

The symptoms of Lyme disease have been recognised in mainland Europe for over 100 years. 

Late 19C Acrodermatitis chronicum atrophicans (ACA)

1922  Garin & Bujadoux → paralysis after tick-bite

1930  Hellerstrom -  EM rash and encephalitis
1940  Bannwarth’s syndrome: meningitis/radiculitis/facial palsy

1949  Successful antibiotic treatment of ACA rash

1970s  Association of tick bite/rashes/neurological symptoms - suspected infectious cause  

1975  Old Lyme, Connecticut, USA: Cluster of juvenile rheumatoid arthritis reported to public health officials

1977  ‘Lyme arthritis’ -  recognised as a tick-borne disease

1979  Renamed ‘Lyme disease’

1981  Bacterium Borrelia burgorferi discovered by Dr Willy Burgorfer in American deer ticks & Swiss sheep ticks

1980s  First reported in England & Wales

1988  Described as “The New Great Imitator” by Dr A. Pachner in USA (a comparison with syphilis)

 2012  Borrelia DNA found in ‘Otzi’ the 5,300yr old Iceman 

 Evidence that the bacteria has been present in N America for > 60,000yrs  



Estimated annual population incidence of Lyme disease (standardised data collection methods)

USA  476,000 cases

France  50,000 cases

Germany 50-60,000 cases                                                          

UKHSA previously estimated 2-3,000 total cases

Not notifiable in UK

Lab-confirmed figures under-estimate true incidence

CPRD data to be reviewed

Seroprevalence
-   Global, estimated as 14.5% (BMJ Glob Health. 2022; 7(6). Dong et al) 

- Scottish blood donors; average - 4.2%; regional variation (0 -8.6%)
https://pubmed.ncbi.nlm.nih.gov/25868417/                       

- English blood donors; average - 0.49% (= 200,000 adults) 
https://pubmed.ncbi.nlm.nih.gov/39855077/ 

Incidence / seroprevalence / demographics 

Population demographics of laboratory-confirmed 
Lyme disease cases in England and Wales, 

2013 – 2016 (Tulloch et al )

Male        Female

https://pubmed.ncbi.nlm.nih.gov/25868417/
https://pubmed.ncbi.nlm.nih.gov/39855077/


Ticks

About Ticks

• Ticks are small blood sucking arthropods 
(related to spiders and mites)

• They cannot fly or jump

Found in moist shady areas (e.g. woods, heath, 
moorland, long grass + parks and gardens 
carried in houses

©LRC

UK Ticks

Sheep tick Ixodes ricinus

Hedgehog tick Ixodes hexagonus

Fox/Dog tick Ixodes canisuga

Radolf et al, ‘Of Ticks, Mice and Men’. Nat Rev Microbiol 2012



UK Tick Surveillance 

2015 - The Big Tick Project 
Study of ticks on dogs in the UK

Highest risk areas in the South West, Scotland, East Anglia
UKHSA - ixodes ricinus ticks across UK



Ticks and tick bites

• Nymph ticks are  tiny - the size of a poppy seed 

• Tick bites are painless, may go unnoticed 

• 0-16% Borrelia infection rate ( Average 5%)

• Ticks carry & transmit other pathogens

 e.g.  Anaplasma, Babesia, Rickettsiae, Tick 
Borne Encephalitis

LDA Image Library



Ticks and tick bites 

• Ticks focus on moist protected areas

• Feeding can continue for days if undisturbed 

• The longer the attachment the greater the risk of 
infection

• No proven minimum time needed for 
transmission of infection  

• Traumatic removal of the tick increases the risk 
of transmission of infection

• Small nymph ticks may remain small even when 
engorged 

• Remember - there may be more that one tick 
bite! 



Prevention is better than Cure! 

Tick bite prevention 

• Wear long sleeves and tuck trousers into socks

• Wear light-coloured clothing

• Use an insect repellant 

• Keep to paths - avoid long grass

• Carry a tick removal tool

• Check for ticks during and after being outdoors

• Check children and pets for ticks.

• Remove any attached ticks carefully.

• Know the signs and symptoms of Lyme disease

https://www.lymeresou

rcecentre.com/experie

nce-survey 

https://www.lymeresourcecentre.com/experience-survey
https://www.lymeresourcecentre.com/experience-survey
https://www.lymeresourcecentre.com/experience-survey
https://www.lymeresourcecentre.com/experience-survey
https://www.lymeresourcecentre.com/experience-survey


Removing a tick

DO

• Take a picture of the tick

• Remove it carefully, ASAP - longer 
attachment increases risk of infection

• Use tick removal device - a card 
remover or tick twister - following the 
instructions

• OR use specialist fine-pointed tick 
removal tweezers; hold them parallel to 
the skin to lift tick 

• Clean area with antiseptic or soap and 
water

• Kill tick by squashing it 

• Consider keeping tick in a bag in 
freezer in case it needs to be tested 
later

DON’T

• Do not cover tick with 
substances such as gels, 
oils or burn it – these can 
increase risk of infection

• Don’t squeeze body of the 
tick when removing it

• Don’t use normal / broad 
tipped tweezers

✗✓



Defining Lyme disease 

Stages of Lyme disease

• Early localised Lyme disease - days or weeks after infected tick bite

• Early disseminated Lyme disease - weeks or months after infected tick bite 

• Late disseminated Lyme disease - months or years after infected tick bite 

• Persistent Symptoms (following antibiotic treatment): affects 10-20% of cases

 ‘Post treatment Lyme disease (PTLD)

 ‘Chronic Lyme disease

 ‘Long Haul Lyme’



Symptoms of Early Lyme disease
 (with or without a history of tick exposure)

 
   

Erythema migrans (EM) - Diagnostic of Lyme disease (take a photograph) 

                                 
• Flu-like symptoms (out of season)

• Fever

• Fatigue

• Headache

• Neck ache

• Myalgia

• Arthralgia 

Barriers to diagnosis

• No history of a tick bite

• Atypical or absent EM rash

• Systemic symptoms attributed to a viral infection

• Lack of awareness amongst the public and the medical profession 



Erythema migrans 

 
  

 

Features
• Usually occurs 3-30 days after a tick bite (absent in 30% or more)
• Expanding red rash. Not necessarily a bull’s eye.
• Usually painless not hot or itchy 
• May be atypical (multiple sites, confluent colour, irregular shape)

Easily misdiagnosed - e.g. insect bite, allergic reaction, ring worm, cellulitis

History is key - outdoor activities / travel / systemic symptoms
                       - don’t be misled by patient assumptions
                       - tick bites are painless & may go unnoticed  

Spontaneous resolution does not mean the infection has resolved
May present to GP, practice nurse, pharmacist, ED dept

Treat with antibiotics as per NICE guideline (NG95)



Erythema migrans 

Images from NICE Guideline (NG95) 

© LDA © LDA © LDA

© LDA © LDA © PCDS



Erythema migrans 

May be irregular in outline.  Not necessarily at the site of the tick bite
Multiple EM rashes indicates disseminated Lyme disease 

©PCDS EUCALB & Dermis.net
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Erythema migrans? 

A B C

D E

EM / allergy / infection / ringworm ?         History is key

F



An EM rash may be indistinguishable from any other insect bite - a detailed history will aid diagnosis

©LRC

Insect bite or EM rash?



Insect bite or EM rash?

Insect bite reported
Definite recollection 

of insect bite

YES

Likely allergy, 
infection; consider 

Pharmacy 1st 
Pathway

Refer to GP if 
diagnostic 
uncertainty

NO
Investigate possible 

Lyme disease

Urgent GP referral if 
EM diagnosed, 

suspected

- Appearance, characteristics      - Outdoor activities, travel history

- Possible tick exposure, bites      - Systemic symptoms

• Bull’s eye rash – probable Lyme disease

• Unusual rash – consider possibility of erythema migrans 

• Tick bite + rash +/- systemic symptoms → see GP (within 24 hours)

• Take photo of rash

Why are EM rashes unnoticed, dismissed or 

misdiagnosed?

• Ticks are tiny & tick bites are painless

• Rash may not be at the site of the tick bite, may be 
multiple, not necessarily ‘Bull’s eye’

• EM rashes often unusual, asymptomatic, look like 

any other insect bite. 

• Can disappear without treatment – person may feel 

well at this stage

• OR - rashes may last weeks or months and may be 

associated with systemic symptoms



Erythema migrans (+hepatitis) 
(Fathi et al 2012)

Fathi, R., Huang, W. W, & Brown, K. (2012). Disseminated 
Lyme Borreliosis preceded by hepatitis in an African 
American male. Dermatology Online Journal, 18(10)



Dennison, Rebekah, et al. 
‘Lyme Disease with 
Erythema Migrans and 
Seventh Nerve Palsy in an 
African-American Man’

Cureus, vol. 11, no. 12, p. 
e6509. PubMed Central, 
https://doi.org/10.7759/cur
eus.6509



Borrelial lymphocytoma 
(ears / nipples / scrotum / lips)

Hofmann H, Fingerle V, Hunfeld KP, et al. Cutaneous Lyme borreliosis: Guideline of the German Dermatology Society

German Medical Science : GMS E-journal. 2017 ;15:Doc14. 

‘Dense infiltration of lymphocytes’ 



Skin 

• Erythema 

Migrans

• Borrelial 

lymphocytoma

• Acrodermatitis 

chronica 

atrophicans



Early disseminated Lyme disease

• May occur days or weeks after becoming infected
• Tick bite may have been missed or forgotten 
• Patient may need prompting to ensure a detailed history

General

• EM rash / rashes

• Flu like symptoms

• Fatigue

• Myalgia / arthralgia

• Headache

• Neck pain / stiffness

Cardiovascular

• Palpitations

• Chest pain

• Shortness of breath

Neurological

• Facial palsy

• Anxiety 

• Cognitive dysfunction

• Motor / sensory 
neuropathy

• Severe neuralgic pain

• Meningitis / encephalitis 



Disseminated Lyme disease

Weeks, months or years after becoming infected. 
Multi-systemic, fluctuating and migrating symptoms. 

Neurological (Neuroborreliosis)

• Facial palsy

• Motor & sensory neuropathies

• Neuropathic pain

• Cognitive disorders

• Dizziness (gait/ balance)

• Hyperacusis / visual disorders

• PoTS (dysautonomia)

Cardiovascular

• Arrhythmias (risk of cardiac arrest)

• Pericarditis

• Myocarditis

• Vasculitis

Musculoskeletal

• Arthralgia / arthritis

• Myalgia / myositis

• Tendonitis

• Bursitis

Dermatological

• Erythema migrans (single or 
multiple)

• Acrodermatitis chronica 
atrophicans (ACA)

• Borrelia lymphocytoma

Psychiatric / Psychological

• Anxiety

• Depression

• Psychosis

• Suicidal ideation 

General

• Fatigue

• GI symptoms

• Sleep disorders (disrupted 
circadian rhythm)

• Ophthalmic (uveitis, scleritis, 
visual changes)



Paediatric Lyme disease

 

High frequency of paediatric facial nerve palsy due to Lyme 
disease in a geographically endemic region (Munro et al 2020)

  

Conclusion

• In areas endemic with Lyme disease, Lyme disease should be 
considered as the likely cause of facial nerve palsy in children until 
proven otherwise. 

• Children presenting with FNP to health care providers in these areas 
should have Lyme serology tested and empirical treatment for Lyme 
initiated pending the results of tests

• Flu-like illness

• Fatigue

• Facial palsy

• Neurological & psychiatric symptoms

• Headaches

• Unexplained fevers

• Behavioural changes

• Deterioration in school performance

• Loss of appetite

• Symptoms may be non-specific & 

difficult to assess

Photos 

courtesy of 

LDUK



The New Great Imitator

Symptoms may be multi-systemic, fluctuating and migratory 

Neurological (Neuroborreliosis)

•Bell’s palsy
•Multiple Sclerosis

•Motor Neurone Disease
•Parkinson’s Disease
•Guillain-barré Syndrome

•Chronic  pain
•Dementia
•Functional Neurological Disorder

Cardiovascular

•Arrhythmias 
•Pericarditis

•Myocarditis

Musculoskeletal

•Arthritis
•Fibromyalgia

•Ehlers Danlos Syndrome
•Polymyalgia rheumatica

Dermatological

•Insect bites 

•Unexplained rashes

Psychiatric / Psychological

•Anxiety

•Depression
•Psychosis

General

•ME / CFS
•IBS

•B12 Deficiency
•SLE
•Medically Unexplained symptoms

•Long COVID



LRC Lyme disease experience survey

Most common of 90+ suggested conditions prior to Lyme disease diagnosis (n=475) 

https://www.cambridge.org/engage/coe/article-details/66aa3c8ec9c6a5c07a9a5f51?show=item



• Not required if EM present 

• Combine with clinical presentation 
to guide diagnosis

• Blood tests can be unreliable  
(especially in early disease) 

• A negative test result does not 
exclude diagnosis 

• There is no test of cure 

Testing



Treatment – key points 

• Prompt antibiotic treatment reduces the risk of further symptoms developing and increases the 

chance of complete recovery

• Dosages are higher & of longer duration than other conditions

•  If clinical suspicion of LD without EM, consider starting treatment while waiting for results

•  If symptoms persist after first course - give 3 weeks of a different antibiotic

•  Warn about Jarisch-Herxheimer reaction

• No indication for prophylactic treatment following a tick bite

• Treat pregnant women with appropriate antibiotics  (Mother to baby transmission is theoretically possible)

•  If ongoing symptoms, consider - treatment failure, reinfection, organ damage, review diagnosis, secondary care 

referral

NICE guideline 95 – Lyme disease 
(NG95)



 
 

NICE guideline 95 – Lyme disease 
(NG95)

- EM rash is diagnostic - no test 
required

- Doctors can treat based on 
clinical suspicion

- 21 day treatment course; can 
give second course

- Negative test result doesn’t 
exclude the diagnosis

- Acknowledges poor evidence 
base for guideline

- Recommends more research

- No recommendation for 
specialist clinics

- No safety net for patients with 
persistent symptoms

- Doesn’t acknowledge the lack 
of UK expertise

Note – there is 

not international 

consensus on 

treatment 

guidelines



 

NICE Guideline (NG95) Treatment

Adults Children

Doxycycline 100mg BD for 21 days

or

Amoxicillin 1g TDS  for 21 days (e.g. in 

pregnancy)

or

Azithromycin 500mg OD for 17 days 

CNS, cardiac symptoms may require IV 

ceftriaxone

1st line in children aged 9 - 12 years

Doxycycline for 21 days (check dosages) 

Under 9 years

Amoxicillin 30mg/kg TDS for 21 days (under 33kg)

or

Azithromycin 10mg/kg OD for 17 days (under 50kg)   

Note high dosages 

Note: doxycycline & azithromycin off licence but recommended in 

national and international guidelines 

• Early adequate treatment gives the best chance of cure

• Warn about Jarisch-Herxheimer reaction

• A second course of a different antibiotic is indicated if symptoms persist 



• Prescribing errors in relation to Lyme disease do occur within 

both primary and secondary care  

• The BMJ visual summary made be a useful quick reference for 

prescribing decisions

https://www.bmj.com/content/bmj/suppl/2018/04/12/bmj.k1261.DC1/crum090318.wi.pdf

 

NICE Guideline – 
BMJ Visual Summary

Lyme disease: Antibiotic choices 



Persistent symptoms

Johns Hopkins Medicine Lyme Disease 
Research Centre, USA

Post Treatment Lyme Disease (PTLD) represents a research 
subset of patients who remain significantly ill 6 months or 
more following standard antibiotic therapy for Lyme disease. 

PTLD is characterised by a constellation of symptoms that 
includes severe fatigue, musculoskeletal pain, sleep 
disturbance, depression, and cognitive problems

Investigating the potential roles of

• Infection-induced immune dysfunction or auto-immunity
• Chronic inflammation
• Persistent bacterial infection or bacterial debris
• Neural network alteration
• Other tick-borne infections
• Other biologic mechanisms of disease

100              75             50             25             0             %



Persistent symptoms

 

Johns Hopkins Lyme Disease Research Centre

      ‘Symptoms of PTLDS’

LRC Lyme disease Experience Survey 2024 - 

most commonly reported ongoing symptoms after treatment for 

Lyme disease

100              75             50             25             0             %



Lyme disease - key points

Clinical considerations

• Erythema migrans - diagnostic of Lyme disease

• Unusual multi-systemic symptoms - consider Lyme 

disease & take the relevant history                                           

• If patient / parent suspects Lyme disease - take them 

seriously                                                 

• Exclude other diagnoses

 

"Listen to your patient; he is telling you the diagnosis" 
(Sir William Osler, 1849 -1919)

• A complex multi-systemic disease which 

may be difficult to diagnose

• Serological testing may be unreliable

• Early and adequate treatment provides the 

best chance of full recovery

• No international consensus on diagnosis 

or treatment



Knowledge of Lyme disease    
 different outcome

• Regular tick checks on Scottish holiday 

• Engorged tick found in her bed (from dog?)

• Red circular rash with itch - EM rash or horsefly bite?

• Flu symptoms began 1 week later; just after 1st Covid 

vaccine

• Flu symptoms continued over a week but Covid test -ve

• 2 weeks later realised…LYME DISEASE



• GP immediately prescribed 21 days Doxycycline 200mg OD

• Symptoms continued - NICE 95 says give second course of 

different antibiotic

• Rx for Amoxicillin 500mg TID for 21 days is 

undertreatment

• Replaced with Amoxicillin 1000mg TID for 21 days after 

GP checked NICE 95 and RCGP Lyme Toolkit

• Full recovery took several months.

Knowledge of Lyme disease    
 different outcome



The role of the pharmacist: 

 

Consider the possibility of Lyme disease with:

• Known tick bites or tick exposure  
• Painless insect bites 
• Unusual rashes 
• Flu-like symptoms in summer 
• Multi-systemic symptoms in a previously well person

Be aware that:

• The Pharmacy First pathway will increase the likelihood of EM rashes presenting to the pharmacy team
• Lyme disease can be difficult to diagnose 
• Suspected cases of Lyme disease should be immediately referred to a GP 
• Antibiotic dosages for Lyme disease are higher & longer than other conditions
• A negative test result does not necessarily exclude the diagnosis

Know where to signpost for evidence-based information on ticks and Lyme disease 



How can pharmacists help to prevent 
and recognise Lyme disease?

• Stock or signpost where to purchase tick 
removers & repellents

• Advise on how to prevent tick bites & 
safely remove tick

• Provide leaflets, display posters to raise 
awareness

• Educate team on recognising different 
EM rashes vs insect bites – refer 
appropriately 

• Check antibiotic treatment(s) follow NICE 
guideline 95

• Keep symptoms of early & late 
disseminated Lyme disease on radar

Poster

www.lymeresourcecentre.comTo access these and other resources visit 

Leaflet



 

Thank you for listening….

Any Questions? 

https://www.youtube.com/watch?v=CbIUtLBOnG4



Quick reference resources

NICE guideline & CKS

   
https://www.nice.org.uk/guidance/ng95 

https://cks.nice.org.uk/topics/lyme-disease/management/ 

Lyme Disease Toolkit

LRC Booklet   

(paper and online)

https://www.nice.org.uk/guidance/ng95
https://cks.nice.org.uk/topics/lyme-disease/management/
https://cks.nice.org.uk/topics/lyme-disease/management/
https://cks.nice.org.uk/topics/lyme-disease/management/


Develop a ‘Lyme Aware’ pharmacy team

• RCGP Lyme disease toolkit 
  
• LRC Booklet - ‘What Health Professionals Need to Know’

• RCGP/LDA  e-learning module - free to all medical 
professionals

• Quality improvement activity - practice audit 

• Lyme disease awareness month - May each year

• Leaflets and posters from UKHSA, LRC, LDUK,    



Useful web sites

 

• https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx 

• http://elearning.rcgp.org.uk/course/info.php?popup=0&id=164 

• http://nice.org.uk/guidance/ng95

• https://cks.nice.org.uk/topics/lyme-disease/management/ 

• https://www.lymeresourcecentre.com 

• https://lymediseaseuk.com/ 

Thank you for listening….

Any Questions? 

https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx
https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx
https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx
https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx
https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx
https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx
https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx
https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx
https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx
https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/lyme-disease-toolkit.aspx
http://elearning.rcgp.org.uk/course/info.php?popup=0&id=164
http://elearning.rcgp.org.uk/course/info.php?popup=0&id=164
http://nice.org.uk/guidance/ng95
http://nice.org.uk/guidance/ng95
https://cks.nice.org.uk/topics/lyme-disease/management/
https://cks.nice.org.uk/topics/lyme-disease/management/
https://cks.nice.org.uk/topics/lyme-disease/management/
https://cks.nice.org.uk/topics/lyme-disease/management/
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