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An Engineer’s Approach to the 
Polarised World of Lyme Disease.

Michael J Cook BSc London Univ.
Retired: Semiconductor Research and 

Development Engineering

Independent Researcher
5 publications on Lyme borreliosis, transmission, testing 

and B miyamotoi
Lyme victim: diagnosed 2009
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INVESTIGATION OF THE CLAIM THAT TICKS MUST BE 
ATTACHED FOR 24 OR 36 HOURS OR MORE

• Search for historical source of the claim.
• Identified a 1987 paper by Piesman etal which demonstrated

transmission  In less than 24 hours.
• A study by Piesman in 1991 used a starting time of 36 hours

and found transmission in less than 36 hours.
• Transmission in less than 24 hours was confirmed in 

a Sood et al paper in 1996 with Piesman as a co-author.

The mimimum attachment time has never been determined
though systemically infected ticks are found in nature 

suggesting transmission at the start of feeding.

Cook MJ. Lyme borreliosis: a review of data on transmission time after 
tick attachment. Int J Gen Med. 2015;8: 1–8. doi:10.2147/IJGM.S73791
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CLINICAL DIAGNOSIS

SYMPTOMS

One person’s experience… 
I’ve been a part of this patient’s life for

75 years
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Lyme CFS ME
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General
Fatigue, extreme weariness      

Dizziness    

Vertigo, loss of balance    

Lack of temperature control/chills     

Nausea   

Night and day sweats     

Dry cough/sore throat    

Flu like     

Headaches      

Red circular (bulls eye) rash Note 1 

Symptoms vary in type and intensity    

Painful or enlarged Lyme glands Note 2   

Blood pressure and pulse fluctuations  
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Lyme CFS ME
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Ocular
Floaters, grey/white veils, dark 

fleeting shadows



Partial temporary blindness, 1-2 

minutes small area of vision

Blurred and double vision   

Light sensitivity  

Aural
Hearing loss 

Ringing in the ears/tinnitus   

Noise sensitivity (TV/ people are too 

loud)

  

Gastrointestinal 

Bloating, diarrhoea     

Abdominal pain     
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Lyme CFS ME
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Musculoskeletal 

Neck pain   

Knee pain/joint pain    

Chest pain  

arthritis (pain)    

Muscle pain    

Neurological
Pins & needles/numb fingers    

Insomnia/vivid dreams    

Clumsy   

Balance problems   

Restlessness  

Involuntary jerking, twitching.  

Facial palsy  
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Lyme CFS ME
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Cognitive
Speech problems/ word search, 

stammer

  

Confusion/concentration     

Short term memory loss      

Problems with arithmetic  

Dyslexia  

Psychological
Mood swings  

Irritability  

Depression, thoughs of suicide    

Anxiety   

Emotional instability 
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KEY MARKERS FOR LYME BORRELIOSIS

DIVERSE MULTISYSTEMIC SYMPTOMS

ONE, TWO OR MORE AT ONE TIME

RELAPSING  REMITTING
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Other Tick-Borne Diseases 
and Co-infections
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More than 1400 human pathogens

More than 45 tick-borne diseases:

• More than 30 bacterial diseases with over 120 
pathogenic species.

• More than 15 viral disease and 100s of species

• And Babesiosis       AND OTHERS!
• AND CO-INFECTIONS
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Borrelia only 10%
Coinfection  90%

© 2019
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© 2019
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UK Testing

NICE require a positive two-tier test
A positive/equivocal ELISA

With a positive Immunoblot
At a UKAS accredited lab
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Two-tier test 
Based on independent test sensitivity and 
specificity this method can generate more 
than 500 times more false negative results 
when compared to HIV testing.

Cook MJ, Puri BK. Application of Bayesian decision-making to laboratory 
testing for Lyme disease and comparison with testing for HIV. Int J Gen 
Med. 2017;10: 113–123. Available: 
https://www.dovepress.com/articles.php?article_id=32303
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Errors encountered in microbiology 
laboratory testing

• Sample shipping, storage
Normally, human serum can be stored up to 5 days at 2 - 8°C.

• Use of inappropriate/unvalidated tests
• Test for serum used with CSF

• Process modification
• Incubation time changed from 30 minutes to 60 minutes
• Calibration and recording charts not used.

• Modified interpretation
• Equivocal result called negative

• Quality Control Failures
• Smeared/stained strips were not rejected
• Missing control bands ignored
• Evidence of misprocessing ignored
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Summary/Conclusions

Testing
• Commercial tests used in the UK have low sensitivity
• Unknown sensitivity for many pathogenic species.
• The two-tier test generates up to 560 times more false 

negatives than HIV testing.

Laboratory practice
• Quality management:  ISO 15189 accreditation
• Evidence that testing in Germany and USA is superior
• Lab results support but should not rule diagnosis 

(NICE issue)

The infection
Borrelia travels with company. Many co-infections (90%)
Persister form refractory to antibiotics.
Multi-systemic multitude of relapsing remitting symptoms


