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PART I: Cancer and infections
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What cancers are tick - borne diseases (TBDs) 
associated with?

Haematologic disorders that can develop into 
malignancies

Ʒ Myelodysplastic syndromes

Ʒ Leukaemia 

Ʒ Monoclonal Gammopathy of Undetermined

Significance (MGUS)

Ʒ Lymphomas/Non -Hodgkinôs Lymphoma

Ʒ é and others

Source: http://www.clevelandclinicmeded.com/medicalpubs/diseasemanagement/pulmonary/sarcoidosis/
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Question:

Why primarily
blood - related 

disorders/cancers

?
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Lyme and co - infections find the blood/lymph a 
welcome host

Babesia :
red blood cells

Ehrlichia :
leukocytes
and granulo -
cytes

Bartonella

Coxiella /
Q fever

Borrelia spirochetes in the blood

éééwithin white blood cells:
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Myelodysplastic Syndromes (MDS)

Myelodysplastic Syndromes (MDS) are a group 
of diverse bone marrow disorders in which the 
bone marrow does not produce enough healthy 
blood cells. MDS is often referred to as a ñbone 
marrow failure disorderò.
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Myelodysplastic syndromes / Leukaemia

Myelodysplastic diseases and Ehrlichia : Consideration of a possible 
etiologic connection and mechanisms of pathogenesis, in  12 th

annual symposium on myelodysplastic syndromes (Abstract #238), 
Berlin, 2013

Could ehrlichial infection cause some of the changes associated 
with leukemia, myelodysplastic diseases and autoimmune 
disorders, and offer antibiotic treatment options?, Kallick , C.A.; 
Friedman, D.A., Nyindo , M.; Medical hypotheses (2015) 891 -893, 
Elsevier Ltd.: ñéWe reference here 3 leukaemia patients with direct 
or indirect evidence of Ehrlichia / Anaplasma (EA) infectioné.Though 
they did not survive, their condition improved dramatically for a 
time, suggesting Rifampin provided some therapeutic benefitéò
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Members of the Ehrlichia genus are gram - negative, 
rod shaped bacteria that live inside white blood cells
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Ehrlichia associated with myelodysplastic disease 
and leukaemia

ñEnsconced in the stem cells 
of the bone marrow , EA may 
disrupt the normal 
development and function of 
many of the cells of 
immunity, manifesting itself 
as different syndromes.ò
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Ehrlichia associated with myelodysplastic disease 
and leukaemia

ñIt is further hypothesized, 
moreover, that treatment of 
leukemia with antibiotics 
effective against EA would 
also result in beneficial 
impact. This has been tried. 
The results, cited below, hint 
at proof of EA infection as a 
cause of leukemia as well as 
a potentially important 
course of treatment.ò

ñRecent studies of the 
activity of EA 
[ Ehrlichia / Anaplasma ] 
suggest direct effects on the 
immune system consistent 
with the manifestations of 
leukemia ò
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Ehrlichia and leukaemia
ñIn leukemia we observe the 
overproduction of cells needed for 
immune system function, 
accompanied by large numbers of 
immature and dysfunctional cells 
of immunity (termed blasts) that 
are inappropriately released into 
the circulation. Something 
unknown is causing these blasts to 
fail to function as expected and 
accumulate in the system of the 
patient.
The Ehrlichia / Anaplasma (EA) are 
a family of obligate intracellular 
parasitic bacteria that infect 
leukocytes. They have been 
recognized as human pathogens 
for a variety of medical conditions 
[[1], [2]]. 

Source: http://dx.doi.org/10.1016/j.mehy.2015.09.015

ñEA can alter the DNA of their host cell during its division é. Interference with 
the normal progression of marrow cell development may facilitate the survival 
of the bacteria in their host leukocytes, by suppressing apoptosis and could 
also cause a cascade of subsequent immune system failures.ò

http://dx.doi.org/10.1016/j.mehy.2015.09.015
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Ehrlichia and bone marrow diseases
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Myelodysplastic syndrome/ Leukaemia : 
Laboratory tests

1. Ehrlichia / Anaplasma EliSpot

2. Ehrlichia IgG/IgM antibodies

3. Anaplasma IgG/IgM antibodies
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MGUS (Monoclonal Gammopathy of Undetermined Significance)

Monoclonal gammopathy of 
undetermined significance (MGUS) 
is a condition in which an abnormal protein 
ð known as monoclonal protein or M protein 
ð is in your blood. ... MGUS can progress 
over years to other disorders, including some 
forms of blood cancer
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Mod. nach Bida JP et al., Mayo Clin Proc 2009; 84: 685-693

MGUS (Monoclonal Gammopathy of Undetermined Significance) 
associated with infections
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MGUS - Bartonella

ñThis correlation 
suggests a causative 
role for B. quintana for 
the monoclonal 
gammopathy.ò

ñThe gammopathy 
disappeared after 
8 months of antibioticsò

Source:Am J Hematol. 2006 Feb;81(2):115 -7

https://www.ncbi.nlm.nih.gov/pubmed/16432867
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MGUS and axonal neuropathy

ñThere is considerable 
pathological evidence 
suggesting that the 
neuropathy 
associated with MGUS 
is primarily 
demyelinatingò

ñIn the late period of Lyme disease 
demyelinating involvement of central 
nervous system can develop and MS can be 
erroneously diagnosed."

Med Hypotheses. 2007;69(1):117-9. Epub 2007 Jan 2.

Lyme borreliosis and multiple sclerosis are associated with 

primary effusion lymphoma

https://www.ncbi.nlm.nih.gov/pubmed/17197115?ordinalpos=7&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
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Monoclonal gammopathy of unknown significance 
(MGUS): Laboratory tests

1. Borrelia EliSpot + Tickplex Basic + CD57 cells

2. Bartonella EliSpot

é and consider the tests recommended for MS- type 
syndromes in cases accompanied by axonal neuropathy:

1. Chlamydia pneumonia Elispot + IgG/IgA antibodies

2. Mycoplasma pneumoniae EliSPot and IgG/IgA antibodies

3. Bartonella EliSpot

4. Coxsackie Virus IgG/IgA antibodies

5. EBV EliSpot

6. CMV EliSpot

7. HHV6 EliSpot
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Ehrlichiosis can also mimic T - cell lymphoma
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Babesia and red blood cells

Babesia is a parasite 
that infects red blood 
cells causing a disease 
known as babesiosis

Erythrocytes carry oxygen 
throughout the body. Damage 
to a large number of these cells 
can decrease the level of 
oxygen in the blood

Babesiosis , according to the CDC, can cause low and unstable blood pressure, 
severe hemolytic anemia (hemolysis ), a very low platelet count (thrombocytopenia), 
disseminated intravascular coagulation (DIC, or consumptive coagulopathy), which 
can lead to the above -mentioned blood clots and bleeding

"Very high D - Dimer and thrombin -
antithrombin complex formation (TAT) blood 
levels were found in our Babesia patients ñ
http://www.townsendletter.com/July2015/babesia0715.html

http://www.townsendletter.com/July2015/babesia0715.html
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Lymphomas

Lymphomas are "blood cancers" in the lymph nodes.

It comes in the form of 
B-cell lymphoma and T -cell lymphoma

Non - Hodgkin lymphoma (NHL) is a group of blood cancers that 
includes all types of lymphoma except Hodgkinôs lymphomas
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Babesia and B - cell lymphoma

ñInterestingly, the majority of 
case patients in the study had 
underlying B -cell lymphomaò
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Borrelia and non - Hodgkin lymphoma

ñReports of the presence of Borrelia 
burgdorferi DNA in malignant 
lymphomas have raised the 
hypothesis that infection with 
B burgdorferi may be causally related 
to non - Hodgkin lymphoma (NHL) 
developmentò

ñMoreover, regression of 
lymphomas upon 
treatment of the Borrelia 
infection has also been 
reportedò

Source: Blood. 2008 Jun 15; 111(12): 5524ς5529 https://ann-clinmicrob.biomedcentral.com/articles/10.1186/s12941-017-0179-z

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2972577/
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Bartonella and lymphoma

ñThe spleen is a vital organ in 
clearing erythrocytes é. The role of 
the spleen can be illustrated by the 
mechanism of sequestration, since 
the parasitized erythrocytes lack the 
deformability needed to transit the 
splenic sinusoids and are therefore 
sequestered within the spleen by 
resident macrophagesò

Source: https://ann-clinmicrob.biomedcentral.com/articles/10.1186/s12941-017-0179-z
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B- Cell Non -Hodgkinôs Lymphoma: Coxiella burnetii

Ä B- Cell Non -Hodgkinós Lymphoma linked to Coxiella 
burnetii. Melenotte C. et al. www.bloodjournal.org Blood 
First Edition Paper November 12, 2015: 

ñCoxiella burnetii is associated with an increased risk of    

lymphoma , its presence in the tumor microenvironment

may favor lymphomagenesis .ñ

ñLymphoma has to be considered in patients with Qfever 

and lymphoid disorders , especially those with persistent 

focalized infections .ñ

http://www.bloodjournal.org/
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B-Cell Non Hodgkinôs Lymphoma: Coxiella burnetii

Q fever is a worldwide disease with acute and chronic 
stages caused by the bacteria Coxiella burnetii . 

Cattle, sheep, and goats are the primary reservoirs.  
Coxiella burnetii are excreted in milk, urine, and feces of 
infected animals. 

Infection of humans usually occurs by inhalation of Coxiella
burnetii from air that contains airborne barnyard dust 
contaminated by dried placental material, birth fluids, and 
excreta of infected animals. 

Other modes of transmission to humans, including tick 
bites , and ingestion of unpasteurized milk or dairy products.
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Coxiella /Q fever and B - cell lymphoma
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Link between Coxiella /Q fever and 
leukaemia /lymphoma 
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B- cell Non -Hodgkinôs Lymphoma: Suggested 
laboratory tests (of course compare with patient history 
and symptoms)

1. EBV EliSpot

2. EBV antibodies

3. CMV EliSpot

4. CMV antibodies

5. Coxiella burnetii IgG/IgM antibodies (Q Fever)

6. Ehrlichia / Anaplasma EliSpot

7. Borrelia EliSpot

8. CD57 cells + Tickplex Basic
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Involvement of viral co - infections in cancer is well 
documented, too

E.g., Herpes viruses EBV and CMV and a number of 
haematological cancers, e.g., Non -Hodgkinôs B- cell 
lymphoma
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Epstein Barr virus

Epstein - Barr virus (EBV) is a 
tumorigenic herpes virus, which is 
associated with several human 
hematologic neoplasias such as Burkitt
lymphoma, Hodgkin disease, and 
posttransplantation
lymphoproliferative disease (PTLD)

Source: * Ramesh G et al. Interaction of the Lyme Disease Spirochete Borreliaburgdorferiwith Brain Parenchyma Elicits Inflammatory Mediators from Glial 
Cells as Well as Glial and Neuronal Apoptosis. Am J Pathol. 2008 Nov; 173(5): 1415ς1427

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2570132/
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B- Cell Non -Hodgkinôs Lymphoma: EBV/CMV

Ä Epstein Barr Virus - associated Non - Hodgkin's lymphoma
of B- cell origin , Hodgkin's disease , acute leukemia , and
systemic lupus erythematosus : a serologic and
molecular analysis , Mitarnun W, Pradutkanchana J, 
Takao S, Saechan V, Suwiwat S, Ishida T 
http://www.ncbi.nlm.nih.gov/pubmed/12188384

Ä EBV - Associated Lymphoproliferative Disorders : 
Classification and Treatment, Carbone A, Annunziata G, 
Dotti , G, The oncologist 1083 -7159/2008

Ä Cytomegalovirus infection in patients with lymphoma: 
an important cause of morbidity and mortality. Torres 
HA, Kontoyiannis DP, Aguilera EA, Younes A, Luna MA, 
Tarrand JJ, Nogueras GM, Raad II, Chemaly RF. Clin . 
Lymphoma Myeloma, 2006 Mar;6(5): 393 - 8

http://www.ncbi.nlm.nih.gov/pubmed/12188384
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History of the discovery of EBV points to its 
tumorigenic origin

ñThe fact that the geographical 
distribution of Burkittôs
lymphoma (BL) overlapped that 
of several mosquito - borne 
diseases suggested the possibility 
that the disease was 
transmittable. Burkitt gave 
several talks about his findings 
on a visit to London, and Anthony 
Epstein, a virologist interested in 
tumor viruses, was present. He 
had Burkitt send him samples of 
the tumors and was able to 
detect a herpes - like virus by 
electron microscopy.ò

Source: Epstein-Barr Virus and Cytomegalovirus infections Alex Tselis
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EBV/CMV and tumours

Source: Epstein-Barr Virus and Cytomegalovirus infections Alex Tselis

ñThe role of EBV was then 
established in a number of 
tumors ò
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EBV: Latency antigens and types associated with 
various cancers
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Professor West said: ñThis is a key step 
towards uncovering how this common virus 
which, affects thousands of people every 
year, causes blood cancer.ò

ñHow EBV causes blood cancerò, study, University 
of Sussex - report November 2016
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Herpes viruses and blood cancers: Laboratory tests

1. EBV EliSpot

2. EBV antibodies

3. CMV EliSpot

4. CMV antibodies

5. Coxiella burnetii IgG/IgM antibodies (Q Fever)

6. Ehrlichia / Anaplasma EliSpot

7. Borrelia EliSpot

8. CD57 cells + Tickplex Basic
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PART III: Lyme and infections in other 
syndromes
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Case report: ñMixed dementiaò

65 -year old patient with ataxia in walking, fatigue, loss of memory 
and concentration, depressions, increasing disorientation, 
hypertension, panic attacks, helplessness, change of character since 
2011. Patient remembers several tick bites before the start of the 
illness.

Feb. 3 rd , 2013: University Hospital Munich: ñMixed dementiaò with no 
findings in spinal fluid - ñExclusion of Neuroborreliosis ò

Nov. 11 th , 2014: Appointment in my office:

Â Borrelia IgG - /IgM -specific antibodies detectable

Â Borrelia EliSpot positive (Borrelia full antigen: SI 3)

Dec. 2015 / Jan. 2016: Treatment with oral antibiotic therapy: 
Cefuroxim , Clarythromycin and Metronidazol in a row
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April 2 nd , 2016 ) Increasing autonomy, significant improvement in 
ataxia und movement disorders, no panic attacks anymore

June 6 th , 2016 Condition remains stable, following treatment for 12 
weeks with oral Donta treatment scheme ( Clarythromycin und 
Hydroxychloroquin )

Nov. 11 th , 2016: Next consultation in my office:

Á Borrelia antibodies IgG/IgM antibodies unchanged

Á Borrelia EliSpot negative (SI <2)!

Patient is symptom - free!

Correct diagnosis: Chronic Neuroborreliosis with dementia -
like symptoms

Case report: ñMixed dementiaò 
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Acrodermatitis Chronica Atrophicans ACA 
and Alopecia
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Researchers find that ancient Iceman's 
infection helps Lyme disease bone loss discovery

Ä Mitochondrial DNA analysis has shown that the bacteria responsible for Lyme disease 
resided deep in ¥tziôsbones . Though he didnôt die from complications of the disease, work 
from a team of scientists at the University of Torontoôs Faculty of Dentistry now suggests that 
the 5,000 -year -old man might have suffered from bone loss as a result of his infection .

Ä While scientists have long established a link between advanced Lyme disease and the 
development of osteoarthritis, until now no one has systematically studied the effects of 
this disease on bones .

Ä The bacteria were not only detectable in the bones of mice, they were seen to cause 
significant bone loss in the longer bones, mere weeks after infection .

Ä In fact, the bone loss developed at a rapid rate, taking just four weeks to advance to 
osteopenia, a forerunner to the more severe form of bone loss disease, osteoporosis. 
The study found that the amount of bone loss directly correlated to the bacterial load 
found in the bones. The more bacteria present, the greater the rate of bone loss.

Ä The findings suggest that monitoring bone loss in human Lyme disease patients may 
be warranted, especially because bone loss is a significant risk factor for fractures 
later in life. 

Ä ñOne of our main focuses right now is on the mechanism that induces the bone loss,ò 
said Tian Cornelia Tang, Faculty of Dentistry .

Ä Cellular studies are currently underway to determine just how the bacteria interact 
with the bone building cells of the body, osteoblasts , with the hope of finding new drug 
targets to combat not just the bacteria, but the newly discovered associated bone loss.

Ä ñWe need to know how long the osteopenia lasts after bacterial infection, and 
whether it progresses to osteoporosis,òadded Moriarty.
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Borrelia is associated with multiple autoimmune 
conditions

Ʒ Rheumatic fever, reactive arthritis, rheumatoid 

arthritis

Ʒ Molecular mimicry in neuroborreliosis

Ʒ Neuropathy

Ʒ Vasculitis 

Ʒ Autoimmune thyroid disease/Hashimotoôs

Ʒ Multiple sclerosis

Ʒ é.. 
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Lyme arthritis: the first link between Borreliosis and 
autoimmune disease

Source: KalishRA, Leong JM, SteereAC. Association of treatment-resistant chronic Lyme arthritis with HLA-DR4 and antibody reactivity to OspAand OspBof 
Borreliaburgdorferi. Infect Immun1993; 61: 2774ς2779; Gross DM, ForsthuberT, Tary-Lehmann M et al. Identification of LFA-1 as a candidate autoantigenin 
treatment-resistant Lyme arthritis. Science 1998; 281: 703ς706.

The first indication that treatment-resistant Lyme borreliosismight be an autoimmune 
disease came from a study analysing MHC (major histocompatibility complex) II alleles 
(HLA-DR4) in patients with Lyme arthritis. MHC class II molecules play a critical role in 
activation of the immune system.

PX with chronic treatment-resistant Lyme arthritis have been found to have MHC II 
alleles associated with rheumatoid arthritis, partic. HLA-DRB1* 0401 and 0101 alleles.

These PX also develop anti-OspAantibodies correlating with the duration of their 
arthritis [138], suggesting that OspAmay be involved in the autoimmune process.

Gross et al. suggested that  LFA-1 (human leucocyte function-associated antigen 1) 
can serve as a cross-reactive autoantigenfor OspA-reactive Th1 cells, leading to 
treatment-resistant Lyme arthritis.  One potential explanation for antibiotic-resistant 
Lyme disease is thus generation of A/I directly or indirectly mediated by the 
pathogen and based on molecular mimicry. 
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Intracellular persistence of Bb in synovial 
cells - molecular mimicry in Lyme arthritis

Source: Singh SK, GirschickHJ. Lyme borreliosis: from infection to autoimmunity. 2004. Clinical Microbiology and Infection (CMI), 10, 598ς614

Antigen-presenting cells (monocytes, macrophages, dendritic cells and synovial fibroblasts) 

present peptides generated from borrelial OspA and host LFA-Ia (human leucocyte function-

associated antigen 1), which induce a cross-reactive T-cell response
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Infection - induced autoimmunity in rheumatic diseases
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Important to consider Borrelia in the differential 
diagnosis of rheumatoid arthritis
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Molecular mimicry in chronic neuroborreliosis

Source: Hemmer B, Gran B, Zhao Y et al. Identification of candidate T-cell epitopes and molecular mimics in chronic Lyme disease. Nat Med 1999; 5: 1375ς
1382

Hemmer et al. demonstrated that several T-cell clones responded to Borrelia
peptides and endogenous host peptides
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Anti - axonal IgM antibodies have been found in the serum 
of patients with neurological Lyme disease

Source: SigalLH1, Williams SA monoclonal antibody to Borreliaburgdorferiflagellinmodifies neuroblastomacell neuritogenesisin vitro: a possible role for 
autoimmunity in the neuropathy of Lyme disease Infect Immun.1997 May;65(5):1722-8. ; Dai, Z. Z. (1993). Definition of the Epitope on the 41-kDa Flagellinof 
Borreliaburgdorferifor a Monoclonal Antibody H9724 and Identification of a H9724-Reactive ProteinFromCalfAdrenal Gland, PhDThesis, Rutgers University 4; * 
:SigalΣ [Φ IΦΣ ŀƴŘ !Φ IΦ ¢ŀǘǳƳΦ мфууΦ [ȅƳŜ ŘƛǎŜŀǎŜ ǇŀǘƛŜƴǘǎΩ ǎŜǊǳƳ Ŏƻƴǘŀƛƴǎ IgM antibodies to Borreliaburgdorferithat cross-react with neuronal antigens. 
Neurology 38:1439ς1442

άtǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ƘŀǾŜ ŘŜƳƻƴǎǘǊŀǘŜŘ ǘƘŀǘ 
patients with LD-associated neuropathy have 
serum andcerebrospinal fluid antibodies
to B. burgdorferiflagellin, often binding to the 
H9724-defined epitopeέ

The H9724-defined epitope cross-reacts 
with human peripheral nerve axons*

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sigal%20LH%5bAuthor%5d&cauthor=true&cauthor_uid=9125553
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20S%5bAuthor%5d&cauthor=true&cauthor_uid=9125553
https://www.ncbi.nlm.nih.gov/pubmed/9125553
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Vasculitis in affected nerves has been reported as part 
of the neuropathological process

Source: Meier, C., F. Grahmann, A. Engelhardt, and M. Dumas. 1989. Peripheral nerve disorders in Lyme-borreliosis: nerve biopsy studies from eight cases. Acta
Neuropathol. 79:271ς278; CamponovoF, Meier C (1986) Neuropathy of vasculiticorigin in a case of Garin-Bujadoux-Bannwarthsyndrome with positive borrelia
antibody response. J Neurol233: 69- 72

Perivasculitisof 
epineurialvasa 
nervorumin sural
nerve biopsies from 
patients with PNS 
complications of Lyme 
Borreliosis
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Borrelia burgdorferi can cross - react with thyroid tissue, 
triggering Hashimoto ǋs

ñé in some genetically predisposed 
subjects, Borrelia infection can be the 
trigger of Hashimotoôs thyroiditis 
and/or lichen sclerosus ò
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IgG antibodies that cross - react with myelin basic 
protein discovered in sera from LD patients

Source: Meier, C., F. Grahmann, A. Engelhardt, and M. Dumas. 1989. Peripheral nerve disorders in Lyme-borreliosis: nerve biopsy studies from eight cases. 
ActaNeuropathol. 79:271ς278; SigalΣ [Φ IΦΣ ŀƴŘ !Φ IΦ ¢ŀǘǳƳΦ мфууΦ [ȅƳŜ ŘƛǎŜŀǎŜ ǇŀǘƛŜƴǘǎΩ ǎŜǊǳƳ Ŏƻƴǘŀƛƴǎ  IgM antibodies to Borreliaburgdorferithat cross-
react with neuronal antigens. Neurology 38:1439ς1442; Garcia-MoncoJC, Coleman JL, BenachJL (1988) Antibodies to myelin basic protein in Lyme disease. J 
Infect Dis 158 : 667- 668

Sera from Lyme disease patients contain antibodies to Bb that crossreact with nervous 
tissue antigens. Sigal and Tatum found IgM antibodies that cross - reacted with axonal 
antigens, and Garcia - Monco et al. found IgG antibodies that cross - reacted with myelin 
basic protein

ά! ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ όǇҐлΦлпннύ 
relationship was found between the 
clinically confirmed diagnosis of multiple 
sclerosis and the positive serologic reaction 
with Borreliaantigenέ
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Borrelia burgdorferi as well as viruses 
associated with neurological disease

Ʒ Clear role in neurodegenerative and

neurobehavioural conditions

Ʒ Alzheimerôs

Ʒ Parkinsonôs/Parkinsonism

Ʒ ALS/motor neurone disease

Ʒ é
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Professor Garth Nicolson: clear role of Bb in 
neurodegenerative and neurobehavioural disease

ά9ǾƛŘŜƴŎŜ ƻŦMycoplasmaspecies,
Chlamydia pneumoniae, Borrelia
burgdorferi, human herpesvirus-1, -6 and 
-7 and other bacterial and viral infections 
revealed high infection rates in the above 
ƛƭƭƴŜǎǎŜǎ ǘƘŀǘ ǿŜǊŜ ƴƻǘ ŦƻǳƴŘ ƛƴ ŎƻƴǘǊƻƭǎΦέ



55
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Alzheimer Plaques can be Borrelia biofilms
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Amyloid plaques in Alzheimer ǋs Disease :
Protection against microbial infection?

"Our findings raise 
the intriguing 
possibility that 
Alzheimer's 
pathology may arise 
when the brain 
perceives itself to be 
under attack from 
ƛƴǾŀŘƛƴƎ ǇŀǘƘƻƎŜƴǎέ

ά²ƘŜƴ ȅƻǳ ƭƻƻƪ ƛƴ ǘƘŜ 
plaques, each one had a 
ǎƛƴƎƭŜ ōŀŎǘŜǊƛǳƳ ƛƴ ƛǘΣέ 
says TanziΦ ά! ǎƛƴƎƭŜ 
bacterium can induce an 
ŜƴǘƛǊŜ ǇƭŀǉǳŜ ƻǾŜǊƴƛƎƘǘΦέ
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Numerous studies have found connections with 
Parkinson ǋs/Parkinsonism

Source: * Ramesh G et al. Interaction of the Lyme Disease Spirochete Borreliaburgdorferiwith Brain Parenchyma Elicits Inflammatory Mediators from Glial 
Cells as Well as Glial and Neuronal Apoptosis. Am J Pathol. 2008 Nov; 173(5): 1415ς1427

άLƴŦŜŎǘƛƻǳǎ ōǳǊŘŜƴ ŎƻƴǎƛǎǘƛƴƎ ƻŦ /a±Σ 9.±Σ I{±-1, 
B.burgdorferi, C.pneumoniaeand H.pylori is associated 
with PD. This study supports the role of infection in the 
ŜǘƛƻƭƻƎȅ ƻŦ t5Φέ

Drosophila-like 4 gene, which is associated with 
inflammation and neuronal deathand is up-regulated 
ƛƴ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜΣ ǿŀǎ ǳǇ-regulated in 
spirochete-stimulated tissues by 9.98-fold*

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2570132/
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MND may be associated with Borrelia and coinfections : 
Patient recovered when treated accordingly

άΧ ǇƻǎƛǘƛǾŜ ǘŜǎǘƛƴƎ ŦƻǊ Borreliaburgdorferi
ΧΦΦ ¢ƘŜ ǇŀǘƛŜƴǘ Ƙŀǎ ŎƻƴǘƛƴǳŜŘ ǘƻ ōŜ ŦǊŜŜ ƻŦ 
MND signs and symptoms for 15 months, 
although some symptoms consistent with 
disseminated BorreliosisǊŜƳŀƛƴΦέ
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Viral involvement in autoimmunity is well documented

Ʒ Examples: 

Ʒ SLE (Lupus)

Ʒ Ulcerative colitis 

Ʒ Sarcoidosis

Ʒ Grave Ës disease
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EBV and SLE

Source: McClain MT, Heinlen LD, Dennis GJ, Roebuck J, Harley JB, James JA. Early events in lupus humoral 
autoimmunity suggest initiation through molecular mimicry. Nature Medicine 2005;11(1):85 -89
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SLE: Parvovirus B19, CMV, HSV 1/2, VZV

Source: KalishRA, Leong JM, SteereAC. Association of treatment-resistant chronic Lyme arthritis with HLA-DR4 and antibody 
reactivity to OspAand OspBof Borreliaburgdorferi. Infect Immun1993; 61: 2774ς2779; Gross DM, ForsthuberT, Tary-Lehmann M 
et al. Identification of LFA-1 as a candidate autoantigenin treatment-resistant Lyme arthritis. Science 1998; 281: 703ς706.

ά¢ƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ǾƛǊŀƭ ƛƴŦŜŎǘƛƻƴǎ ƛƴ ǇŀǘƛŜƴǘǎ 
with SLE are parvovirus B19 (predominantly 
mimicking SLE presentation) and CMV 
(predominantly presenting in severely 
ƛƳƳǳƴƻǎǳǇǇǊŜǎǎŜŘ ǇŀǘƛŜƴǘǎύΦέ
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EBV / CMV and SLE: Practical example


