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A registered Scottish charity
 Established in 2019 by Prof. John Lambert
 Team includes a pharmacist, a herbalist, scientists, patients and
carers
 Funded by voluntary contributions
Mission
 Education about Lyme disease and related tick-borne coinfections
 For the public and outdoor organisations
 For medical and other healthcare professions
 Work with others to research ways to combat all tick-borne
illnesses

www.lymeresourcecentre.com








What causes persistent symptoms with Lyme?
What are co-infections, and how to synthesise
the history, symptoms, and limited diagnostic
tests available?
What is the rationale for longer course
treatment of infectious diseases, including
these crypto-infections?
Special issues: congenital Lyme, earlier and
later manifestations in the pediatric population
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Only 15%-50% of people with
diagnosed "lyme disease" recall
having been bitten by a tick.
Recall that a rash occurs only in 4060% of those with LD.
It is very easy to miss having been
bitten by a tick due to the small
size in the nymph and larval stages
of their lives.
Symptoms may not appear for
weeks to months after initial
infection









Borreliosis: Borrelia burgdorferi
(multiple species and strains)
also B. americana, B. andersonii,
B. bissettii, B. carolinensis, B.
afzelii, B. garinii, B. spielmanii,
B. lonestari, B. bissetti, B.
kurtenbachii, B. chilensis, B.
lusitaniae, B. valaisiana, B.
sinica, B. bavariensis, B.
finlandensis, B. japonica, B.
miyamoti, B. Yangtze, B.
tanukii, B. turdi
Babesiosis: Babesia microti,
Babesia duncani, etc.
Other Piroplasm Diseases:
Theileria and Cytauxzoon
Ehrlichiosis: Ehrlichia
chaffeensis, Anaplasma
phagocytophilum, and Ehrlichia
ewingii.
Human Monocytic
Ehrlichiosis: Ehrlichia
chaffeensis
Rocky Mountain Spotted


















Tick-borne Relapsing Fever: Borrelia
turicatae, B. hermsi
Tularemia: Francisella tularensis
Q Fever: coxiella burnetii
Tick Paralysis (Tick Toxicosis):
Unknown
Powassan/Deer Tick Virus
Encephalitis: Powassan and deer
tick viruses
Colorado Tick Fever: Colorado tick
fever virus
Southern Tick-Associated Rash
Illness (STARI) or Master’s Disease
Bartonellosis: Bartonella species
Mycoplasosis: Mycoplasma species
Tick-borne Encephalitis: Flavivirus
Maculatum Disease: Rickettsia
parkeri
Relapsing Fever: Borrelia hermsii
Rickettsia philipii
Bourbom virus
Toxoplasma gondii

Who knows what else?

Bransfield, Burrascano






Stains Gram Cell wall contains diaminopimelic acid
lacks teichoic acid
0.25 m in diameter
Obligate intracellular pathogens






&

Encapsulated
Enter cell by induced phagocytosis
Divide rapidly once inside

Pathogens that alternate between mammals and fleas, lice or
ticks

Rickettsia rickettisii – Rocky Mountain spotted fever
Rickettsia prowazekii – epidemic typhus
Coxiella burnetti – Q fever
THEY ARE INTRACELLULAR PATHOGENS!
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Obligate intracellular parasites
0.3 and 1.0 m in diameter
Cell wall contains an outer lipopolysaccharide membrane but

lacks peptidoglycan

Contains cysteine-rich proteins that are assumed to be the functional
equivalent of peptidoglycan
 Stains Gram 



Chlamydia trachomatis




Chlamydia psittaci




The most common sexually transmitted disease
Ornithosis, parrot fever

Chlamydia pneumoniae

Lung infection
THEY ARE INTRACELLULAR PATHOGENS!
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The only infection that ticks spread is Borrelia,
the Lyme bacteria?
True or false?
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Marangoni J Med Microbiol 2005
3 different commercial ELISA tests
Sensitivity for the same sera : 36,8% to 70,5% !
De Marteno Med Mal Infect 2007
Comparison of 14 ELISA kits for the diagnosis of
neuroborreliosis
Sensitivity varies from 20,9 to 97,7% !
Ang Eur J Microbiol Infect Dis 2011
Comparison of 8 ELISA tests and of 5 Western blots
Sensitivity of IgM and/or IgG varies from 34 to 59% !










It does not pick up all of the strains of Lyme
When you get a tick bite it is not always Lyme, and
there are other infections that are commonly
missed. These are ‘co-infections’.
So, a positive immunological test means you HAVE
it or HAD it.
A negative immunological test means you can still
HAVE it
The currently ‘approved’ testing misses many sick
patients who are then told they should ‘live with it’.











The current Lyme test is 100% accurate and all
patients will develop an antibody response by six
months?
True or false?
A Positive Lyme test in the setting of a healthy
patient could mean an old, treated infection
True or false?
A negative Lyme test in the setting of a history of
tickbite/and/or ECM rash means you don’t have
Lyme
True or false?
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EU declaration: 850,000 within the EU
USA CDC data 2010-about 30,000; 2020—about
300,000 (maybe more)
There is no ‘mandatory testing’; numbers selective
Requires a positive ‘standard’ antibody; Ireland
only reported if CNS with abnormal CSF
Ireland 10 Neuroborreliosis, 200 gov’t ‘estimated’,
2500 from other estimates (Data from SE Ireland)
UK : 2000, recent GP study showed possibly 6K-8K
UK estimates of 40,000 may be more accurate.
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The natural history of untreated patients with erythema
migrans [1]
 ~5%carditis [e.g. heart block]
 ~10% Neurologic manifestations
 Meningitis
 Cranial Nerve Palsies [e.g. CN VII-Bells Palsy] or
radiculopathy
 ~60% Arthritis
 often in different joints and “migratory”
1.

Steere AC, Schoen RT, Taylor E The clinical evolution of Lyme arthritis Ann Intern Med
1987 Nov;107(5):725-31 (Study Excluded From NICE review, Annals of Internal Medicine
impact factor 17.2))
13

Short term antibiotics fail in 25%-71% of patients
with late stage disease [1-4]
1. Stricker et al. Research Journal of Infectious Diseases 2013,
http://www.hoajonline.com/journals/pdf/2052-5958-1-2.pdf
2. Embers ME, et al. Persistence of Borrelia burgdorferi in rhesus
macaques following antibiotic treatment of disseminated infection.
PLoS One. 2012;7(1):e29914. Epub 2012 Jan 11.
3. Hodzic E, et al. Resurgence of Persisting Non-Cultivable Borrelia
burgdorferi following Antibiotic Treatment in Mice. PLoS ONE 9(1):
e86907. doi:10.1371/journal.pone.0086907, 2014
4. Treib J, Fernandez A, Haass A, Grauer MT, Holzer G, Woessner R.
Clinical and serologic follow-up in patients with neuroborreliosis.
Neurology. 1998 Nov;51(5):1489-91. (impact factor 8.3)
March 31, 2021
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Different interpretations of the literature
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Post Treatment Chronic Lyme disease
PCR, culture or antigen positivity
 General/constitutional
o Fatigue/weight loss
 Rheumatolgical
o Arthralgia/arthritis; myalgias
 Neurological
o Cognitive-confusion/memory
difficulties/disorientation
o Pain-headaches/cranial or peripheral
Preac-Mursic et al 1993; Battafarano et
neuropathies
al 1993; Dattwyler et al 1987, 1988 and
o tremors
2005; Fraser et al 1992; Frey et al 1998;
Hudson et al 1998; Waniek et al 1995:
16

Post Treatment Lyme Disease Syndrome (PTLDS)

Evidence for persistence of
B. burgdorferii in human models















Oksi J, Nikoskelainen J, Viljanen MK. Comparison of oral cefixime and intravenous ceftriaxone
followed by oral amoxicillin in disseminated Lyme borreliosis. Eur J Clin Microbiol Infect Dis.
1998;17(10):715-9.
Strle F, Preac-Mursic V, Cimperman J, Ruzic E, Maraspin V, Jereb M. Azithromycin versus
doxycycline for treatment of erythema migrans: clinical and microbiological findings. Infection. 1993
Mar-Apr;21(2):83-8.
Weber K, Wilske B, Preac-Mursic V, Thurmayer R. Azithromycin versus penicillin V for the treatment
of early Lyme borreliosis. Infection 1993;21(6):367-72
Schmidli J, Hunziker T, Moesli P, Schaad UB. Cultivation of Borrelia burgdorferi from joint fluid three
months after treatment of facial palsy due to Lyme borreliosis. J Infect Dis. Oct 1988;158(4):905-906
Preac-Mursic V, Pfister HW, Spiegel H, et al. First isolation of Borrelia burgdorferi from an iris biopsy.
J Clin Neuroophthalmol. Sep 1993;13(3):155-161; discussion 162.
Preac-Mursic V, Weber K, Pfister HW, et al. Survival of Borrelia burgdorferi in antibiotically treated
patients with Lyme borreliosis. Infection. Nov-Dec 1989;17(6):355-359.
Nocton JJ, Dressler F, Rutledge BJ, Rys PN, Persing DH, Steere AC. Detection of Borrelia burgdorferi
DNA by polymerase chain reaction in synovial fluid from patients with Lyme arthritis.N Engl J Med.
1994 Jan 27;330(4):229-34.
Oksi J, Marjamäki M, Nikoskelainen J, Viljanen MK. Borrelia burgdorferi detected by culture and PCR
in clinical relapse of disseminated Lyme borreliosis. Ann Med. 1999 Jun;31(3):225-32.
Feng J, et al Identification of novel activity against Borrelia burgdorferi persisters using an FDA
approved drug library Emerging Microbes and Infections (2014)3,e49;doi:10.1038/emi.2014.53
Sharma, B., Brown, A., Matluck, N., Hu,Samuel
L., Lewis,
K. (2015) Borrelia burgdorferi, the causative agent
Shor, MD, FACP
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of Lyme disease, forms drug-tolerant persister cells. Antimicrob Agents Chemother. 59:4616-24.



Since there is currently no definitive test for Lyme disease, laboratory
results should not be used to exclude an individual from treatment.



Lyme disease is a clinical diagnosis and tests should be used to support
rather than supersede the physician’s judgment.



The early use of antibiotics can prevent persistent, recurrent and refractory
Lyme disease.



The duration of therapy should be guided by clinical response, rather than
by an arbitrary (i.e., 14 - 30 day) treatment course.



The practice of stopping antibiotics to allow for delayed recovery is not
recommended for persistent Lyme disease. In these cases, it is
reasonable to continue treatment for several months after clinical and
laboratory abnormalities have begun to resolve and symptoms have
disappeared.
Expert Rev Antiinfect Ther 2004;2(1 Suppl):S1-13










Post treatment Lyme disease syndrome
Does not say whether there is still active
infection after three weeks of antibiotics
Is being used in may medical circles to indicate
that PTLDS is a post infectious condition and
purely immunological and inflammatory in
nature.
Was originally defined as ‘post treatment’
(failed treatment) not ‘post infectious’.
Now used to deny longer courses of treatment
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A two week course of doxycycline for acute lyme does not
always cure, similar to other infections; use clinical judgement
Perhaps you missed a co-infection or didn’t know there were
co-infections that are contributing to your patients illness?
Chronic infection with Lyme/co-infections requires longer
courses of antibiotics, but current guidelines do not address
Once chronic, combination antibiotics and immune support are
required
As a model, studies on chlamydia pneumonia arthritis support
the concept of longer course and combination treatment, but
definitive studies for other crypto-infections are lacking




Early treatment is key
Treatment should be started immediately if a ‘bull’s-eye’
rash is present




Your GP will be able to advise on the best antibiotics for you




It is important to treat quickly and not wait for testing

Doxycycline is commonly prescribed to adults and amoxicillin to
children

NICE recommend treatment for 3-6 weeks for early disease

https://www.nice.org.uk/guidance/ng95/chapter/Recommenda
tions#management
 There is no recommendation for chronic infection (?long lyme)




Chronic Lyme Disease occurs if early treatment is missed


10-20% of those treated still go on to develop chronic symptoms

www.lymeresourcecentre.com





If you treat a person following an ECM rash,
and they get better and then worse following
discontinuation of antibiotics, then you cannot
treat again, as this condition is PTLDS, and the
infection is gone: it is just post infectious?
True or False
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Lyme Disease:
fatigue, headache, arthralgias, cognitive difficulties. Clue - migratory arthralgias, symptoms
tend to come and go, including intermittent paraesthesias. Women flare before-during-after
menstrual cycle.
Babesia:
malarial like illness: fever, chills, day sweats, night sweats, persists despite Lyme treatment.
Severity of illness - co-infected patients are the most severely ill.
(JAMA 1996 Krause et.al.: Patients co-infected with Lyme Disease and Babesiosis had
evidence for increased severity and duration of illness)
Ehrlichia:
High fevers, low WBC counts and platelet counts, elevated liver functions. (also seen with
RMSF, Heartland virus)







Bartonella:
ongoing symptoms despite prior courses of antibiotics (fatigue, headache,
resistant arthritis) especially, resistant encephalopathy and cognitive
difficulties, new onset of a seizure disorder or history of a seizure disorder.
Opthalmological manifestations: visual loss, neuro retinitis; Significant
lymphadenopathy. ? GI symptoms.
Mycoplasma / Chlamydia:
Heart rhythm disturbances, rapid and irregular heart beat, “airhunger”,
cough, sinusitis like symptoms,….
Viruses:
? Underlying role with resistant symptoms. Severe Fatigue



Treatment results are available on 71% of
patients that returned after 6 months of
treatment for review, of whom:
69% responded
Treatment response of patients
that returned to clinic
 31% did not respond


Yes

31%
69%

No



Addressing Infection (s) (antibiotics)



Target Immunity (Low Dose Naltrexone)



Target Inflammation (Herbal supplements:

https://www.just-herbs.co.uk/







HIV: when patients with HIV get a low immune
system they get reactivation of a range of bacterial and
viral infections, and if you suppress the HIV with
medications, the immune system (CD4 lymphocytes)
go back to normal and work together with antibiotics
Transplant medicines: if you give too many
immunosuppressing medicines to patients with organ
transplants, infections flare up (shingles, herpes,
Epstein Barr Virus, CMV)
Lyme and Co-infections are no different








How many cases are we missing in pregnancy?
What are the consequences to the unborn
child?
Are early ‘neurological’ diseases and
behavioural issues in children a function of
insults in the womb?
We do not know the extent of the disease, as
the issue is still debated, and most ‘cases’ and
‘series’ are excluded, including NICE review of
this subject

3/31/2021
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Borrelia spirochetes
found in autopsy of
infant brain age 4
months
Sudden Infant Death
Syndrome (SIDS)

MacDonald A. Gestational
Lyme Borreliosis.
Implications for the fetus.
Rheum Dis Clin North Am.
1989 Nov;15(4):657-77

Waddell LA, Grieg J, Lindsay LR et al. A systematic
review on the impact of gestational Lyme disease in
humans on the fetus and newborn. Plos One, Nov 12,
2018. https://doi.org/10.1371/journal.pone.0207067

In-utero Transmission of
Borrelia burgdorferi
Adverse Outcomes:
“A meta-analysis of nine studies
showed significantly fewer
adverse birth outcomes in
women reported to have been
treated for gestational LD (11%,
95%CI 7–16) compared to those
who were not treated during
pregnancy (50%, 95%CI 30–70)
providing indirect evidence of
an association between
gestational LD and adverse
birth outcomes.”

“Across cases, evidence that transplacental transmission
of B. burgdorferi can occur was shown by testing the placenta (n = 11)
and deceased fetal/newborn tissue (n = 18)”
‘There are examples among the 59 case reports included in this SR
that suggested transplacental transmission occurs including 4 cases of
infection in the fetus or newborn determined using relatively reliable
laboratory diagnostic methods.’
There is some evidence to suggest that it is biologically plausible
for B. burgdorferi to be vertically transmitted to the fetus, however these
studies have been unable to define a characteristic pathological effect
of B. burgdorferi infection in the fetus, thus there are significant
knowledge gaps about the relationship of B. burgdorferi infection and
adverse birth outcomes

2010

Dr Tessa Gardner – Research needed

Gardner, T. Lyme Disease. Chapter 11. Infect
Dis Fetus and Newborn Infant. 5th edition
Saunders, 2001. pg 577

Large-scale prospective studies of
sufficient numbers of patients
with gestational Lyme borreliosis,
with follow-up to determine the
pregnancy outcome of each
enrolled patient; B. burgdorferi
specific evaluation of any fetal or
neonatal demise; and long-term
follow-up of each infant born to
determine the occurrence of
possible early and late sequalae
are needed.









There is evidence that Lyme and co infections
can be spread from mother to child and have
an effect in the womb?
True or False?
There are no reports in the medical literature
that children born from mothers who are Lyme
infected can be infected themselves
True or False?
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History history history
Commonly multi-system involvement
ECM rash may be missed (50% or more)
Tick attached to skin may be identified in a
minority of cases (15%)
It’s a clinical diagnosis (laboratory tests not
needed). And early treatment will prevent later
complications. And re-treatment for those who
relapse following initial therapy and longer course
of treatment may be necessary. ‘Longer-Lyme’
needs longer treatment than ‘Early Lyme’.

More Educational Resources:
1. Lyme Disease - Small Bites for GPs

https://www.lymeresourcecentre.com/prof/lea
rning
2. RCGP Lyme Disease Toolkit


https://www.rcgp.org.uk/clinical-andresearch/resources/toolkits/lyme-diseasetoolkit.aspx

3. Today’s presentations will be available soon
at :

https://www.lymeresourcecentre.com/prof/lea
rning


www.lymeresourcecentre.com










IMPORTANT REMINDER:

Please complete the post
course questionnaire before
you leave today!

https://www.surveymonk
ey.com/r/SZNS28S

Pre and post course
questionnaires will help
demonstrate the increase in
knowledge and
understanding of dealing
with Lyme disease as a result
of this educational event
today.
Thank you!

