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Tailored testing protocols

 Fibromyalgia/Rheumatoid Arthritis
- Correlations with Borrelia and coinfections
- Testing suggestions

 Myalgic Encephalomyelitis (ME/CFS)
- Correlations with Borrelia and coinfections
- Testing suggestions

 Neurological Disease

 Dementia/Alzheimer‘s

 Osteoporosis

 Ehlers Danlos Syndrome

 Histadelia/MCAS/MCAD

 PANS/PANDAS



3
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Fibromyalgia symptoms and Borrelia –
clear associations

Source: https://www.psychologytoday.com/blog/why-can-t-i-get-better/201312/are-your-fibromyalgia-symptoms-due-lyme-disease

"Most fibromyalgia 

patients

are Lyme positive."
(Rheum Dis Clin North Am. 

1998 May;24

(2):323-51 & report of Lida

Mattman,M.D.)
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Numerous scientific references substantiate this

Berman, D.S. and Wenglin, B.D. Complaints attributed to chronic Lyme disease: depression or 
fibromyalgia? Am J Med. 1995 Oct; 99(4):440;
Fallon, B. Neuropsychiatric Lyme disease: The new 'great imitator'. Psychiatric Times. June 2004.
Nicolson, G., et al. Mycoplasmal Infections and Fibromyalgia/Chronic Fatigue Illness (Gulf War Illness) 
Associated with Deployment to Operation Desert Storm. Int Jnl Med 1998;1: 80-92.
Nicolson, G., et al. Diagnosis and Integrative Treatment of Intracellular Bacterial Infections in Chronic 
Fatigue and Fibromyalgia Syndromes, Gulf War Illness, Rheumatoid Arthritis and other Chronic 
Illnesses. Clin Prac of Alt Med 2000;1(2): 92-102
Pall M.L., Common etiology of posttraumatic stress disorder, fibromyalgia, chronic fatigue syndrome 
and multiple chemical sensitivity via elevated nitric oxide/peroxynitrite. Med Hypotheses, 
2001; 57,139-145
Naziroglu M, et al. Vitamins C and E treatment combined with exercise modulates oxidative stress 
markers in blood of patients with fibromyalgia: A controlled clinical pilot study. Stress, November 2010; 
13 (6): 498-505
Breeding, P.C., Nicolson, G.L. et al. An integrative model of chronically activated immune-hormonal 
pathways important in the generation of fibromyalgia. Brit. J. Med. Practit. 2012; 5(3): a524-a534
Russell IJ. Neurochemical pathogenesis of fibromyalgia syndrome. J Musculoskeletal Pain. 1996; 4:61-
92
Clauw DJ, et al. Chronic pain and fatigue syndromes: overlapping clinical and neuroendocrine features 
and potential pathogenic mechanisms. Neuro immunomodulation, 1997; 4:134-153
Wallace DJ: Is there a role for cytokine based therapies in fibromyalgia? Curr Pharm Des 2006;12:17-
22
Moldofsky H. Sleep, neuroimmune and neuroendocrine functions in fibromyalgia and chronic fatigue 
syndrome. Adv Neuroimmunol 1995;5:39-56
Staud R. Autonomic dysfunction in fibromyalgia syndrome: postural orthostatic tachycardia. 
Curr Rheumatol Rep. 2008 Dec; Vol 10 (6), pp 463-6

Scientific References 
(selection only)
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Fibromyalgia symptoms and Chlamydia pneumoniae 
(CPN)

Source: http://www.prohealth.com/library/showarticle.cfm?libid=12763
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Fibromyalgia and Mycoplasma

"The identification of mycoplasma infections 
in the leukocyte blood fractions of a rather 
large subset of CFS, FMS and arthritis 
patients suggests that mycoplasmas, and 
probably other chronic infections as well, 
may be an important source of morbidity in 
these patients.”
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Fibromyalgia and Epstein Barr Virus/CMV

“The obtained results 
revealed that high EBV 
IgG concentrations in the 
serum of patients with 
FM correlated with pain 
intensity and associated 
clinical symptoms. This is 
consistent with the fact 
that FM is connected to 
the immune response to 
certain infectious agents 
(e.g. EBV, CMV).”
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Fibromyalgia and Varicella Zoster Virus (VZV)

Source: https://www.clinicaladvisor.com/varicella-zoster-virus/slideshow/377/

Varicella Zoster Virus (VZV) -
a highly contagious virus that 
spreads from person-to-person 
by coughing or sneezing, or 
through direct contact with 
the characteristic skin lesions it 
causes or fluids from blisters on 
an infected person. 

“Zoster is often followed by chronic 
pain (postherpetic neuralgia)”
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Consider Borrelia in the differential diagnosis of 
Rheumatoid Arthritis
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XXXX

“The results suggest 
that a high percentage 
of RA patients have 
systemic mycoplasmal
infections.”
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Rheumatoid arthritis and mycoplasma: Sources (extract)

Source: http://www.immed.org/autoimmune/06.16.12%20pdfs%20updates/Haier.etal.Rheumatol.pdf

 Hoffman RW, O’Sullivan FX, Schafermeyer KR et al. Mycoplasma infection and rheumatoid arthritis: 
analysis of their relationship using immunoblotting and an ultrasensitive polymerase chain reaction 
detection method. Arthritis Rheum. 1997; 40: 1219-1228
 Lee AH, Levinson AI, Schumacher HR Jr. Hypogammaglobulinemia and rheumatic disease. Semin. 
Arthritis Rheum. 1993; 22: 252-264 10. 
 Clark HW, Coker-Vann MR, Bailey JS, Brown TM. Detection of mycoplasmal antigens in immune 
system complexes from rheumatoid arthritis synovial fluids. Ann. Allergy, 1988; 60: 394-398 11. 
 Nicolson GL. Nasralla M, Haier J, Nicolson NL. Diagnosis and treatment of chronic mycoplasmal
infections in fibromyalgia and chronic fatigue syndromes: Relationship to gulf war illness. Biomedical 
Therapy, 1998; 16: 266-271 12. 
 Nicolson GL, Nicolson NL, Nasralla M. Mycoplasma infections and Chronic Fatigue Illness (Gulf War 
Illness) associated with deployment to Operation Desert storm. Intern. J. Med. 1998; 1: 80-92. 13. 
 Nicolson GL, Nicolson NL. Diagnosis and treatment of mycoplasmal infections in Persian Gulf War 
IllnessCFIDS patients. Int. J. Occup. Med. Tox .1996; 5: 69-78. 14. 
 Cimolai N, Malleson P, Thomas E, Middleton PJ. Mycoplasma pneumoniae associated arthropathy: 
confirmation of the association by determination of the antipolypeptide IgM response. J. Rheumatol. 
1989; 16: 1150-1152 15. 
 Barile MF, Yoshida H, Roth H. Rheumatoid arthritis: new findings on the failure to isolate or detect 
mycoplasmas by multiple cultivation or serological procedures and a review ot the literature. Rev. 
Infect. Dis. 1991; 13: 571- 582 16. 
 Stephenson J. Studies suggest a darker side of ‘benign’ microbes. JAMA 1997; 278: 2051-2052 17. 
 Schaeverbeke T, Gilroy CB, Bebear C, Dehais J, Taylor-Robinson D. Mycoplasma fermentans, but not 
M. penetrans, detected by PCR assays in synovium from patients with rheumatoid arthritis and other 
rheumatic disorders. J. Clin. Pathol. 1996; 49: 824-828 18. 
 Taylor-Robinson D, Gilroy CB, Horowitz S, Horowitz J. Mycoplasma genitalium in the joints of two 
patients with arthritis. Eur. J. Clin. Microbiol. Infect. Dis. 1994; 13: 1066-1069 19. 
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Many symptoms of Yersinia overlap with those of 
fibromyalgia/rheumatoid arthritis

Source: Berghoff W. Chronic Lyme Disease and Co-infections: Differential Diagnosis. Open Neurol J. 2012; 6: 158–178

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3565243/
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Fibromyalgia/Rheumatoid Arthritis: possible lab tests 
(but use the checklist to tailor this to the patient)

1. Borrelia SeraSpot + Borrelia EliSpot + CD57-cells

2. Chl. pneumoniae IgG/IgA antibodies + Chl. pneumoniae EliSpot

3. Chl. trachomatis IgG/IgA antibodies + Chl. trachomatis EliSpot

4. Myco. pneumoniae IgG/IgA antibodies + Myco. pneumoniae Elispot

5. Ehrlichia/Anaplasma IgG/IgM antibodies + Ehrlichia/Anaplasma EliSpot

6. Rickettsia IgG/IgM antibodies

7. Bartonella IgG/IgM antibodies + Bartonella EliSpot

8. Coxsackie Virus IgG/IgA antibodies

9. EBV antibodies including Early Antigen + EBV EliSpot

10.CMV IgG/IgM antibodies + CMV EliSpot

11.VZV IgG/IgA/IgM antibodies + VZV EliSpot

12.HSV1/2 IgG/IgA/IgM antibodies + HSV1/2 EliSpot

13.Yersinia IgG/IgA antibodies + Yersinia EliSpot

14.HHV6 IgG/IgM antibodies

15.ANA (antinuclear antibodies) + CCP (cyclic citrullinated peptide) 
antibodies
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ME and Lyme Borreliosis: connection recognized 
two decades ago

“When encountering a patient 
with chronic fatigue syndrome
one should consider 
Borreliosis as a possible
cause”

This was almost two 
decades ago – in 
2000: a large-cohort 
study, with 1,156 
subjects. Conclusion: 
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The ME International Consensus Primer recommends 
considering Borrelia burgdorferi

Source: http://www.lymefiles.com/ME%20adult%20and%20pediatric%202012.pdf

http://www.lymefiles.com/ME adult and pediatric 2012.pdf
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References for the Lyme Disease/ME connection 
(1/2)

Source: http://www.me-ireland.com/scientific/8.htm

Undiagnosed Lyme disease often called ME or CFS

Gustaw K. Chronic fatigue syndrome following tick-borne diseases.Neurol Neurochir Pol.2003;37:1211–21. 
71% of ME/CFS cases had Lyme infection.
Chronic Fatigue Syndrome Patients Subsequently Diagnosed with Lyme Disease Borrelia burgdorferi: 
Evidence for Mycoplasma species Co-Infections Garth L. Nicolson, PhD, Nancy L. Nicolson, PhD and Joerg 
Haier, MD, PD, Journal of Chronic Fatigue Syndrome 2008; 14(4):5-17 
Several Bacteria and ME / CFS scientific research papers at 
http://www.immed.org/fatigue_illness_research.html 
RETROSPECTIVE ANALYSIS OF A COHORT OF INTERNATIONALLY CASE DEFINED CHRONIC FATIGUE 
SYNDROME PATIENTS IN A LYME ENDEMIC AREA.. Samuel Shor, MD, FACP 
Treib, J., Grauer, M.T., Haas, A., Langenbach, J., Holzer, G.,Woessner, R. Chronic Fatigue Syndrome in 
patients with Lyme borreliosis Eur Neurol. 2000; 43(2): 107 - 9 
Nicolson GL, and Nicolson NL. Chronic infections as a common etiology for many patients with chronic 
fatigue syndrome, fibromyalgia, and Gulf War Illness. Intern J Med. 1998; 1:42-6. 
Taylor, S. Lyme disease (borreliosis). A plague of ignorance regarding the ignorance of a plague. 
http://www.autoimmunityresearch.org/lyme-disease/
In a presentation to the Edinburgh ME group in September 2005, Professor John Gow of Glasgow 
University stated that gene expression regulation in those with ME is identical to that seen in Lyme 
patients. 
Relationship between Lyme Disease and CFS. Critical Needs and Gaps in Understanding Prevention, 
Amelioration, and Resolution of Lyme and Other Tick-Borne Diseases: The Short-Term and Long-Term 
Outcomes - Workshop Report. Released: April 20, 2011 
Donta, S. Lyme disease as a model of Chronic Fatigue Syndrome. CFS Res Rev. 2002; 3(2): 1 - 4 

http://www.me-ireland.com/scientific/8.htm
http://www.immed.org/Fatigue Illness/06.08.12 pdfs/Netal-LymeJCFS2008-.pdf
http://www.immed.org/fatigue_illness_research.html
http://www.iacfsme.org/BULLETINWINTER2011/Winter2011ShorCFSinLyme109123/tabid/458/Default.aspx
http://www.iom.edu/Reports/2011/Critical-Needs-and-Gaps-in-Understanding-Prevention-Amelioration-and-Resolution-of-Lyme-and-Other-Tick-Borne-Diseases.aspx
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References for the Lyme Disease/ME connection 
(2/2)

Goldenberg, D.L. Fibromyalgia, chronic fatigue syndrome, and myofascial pain syndrome. Curr Opin
Rheumatol. 1995; 7(2): 127 - 35
Reponse to Dr. Ho-Yen in Scotland regarding Lyme and ME / CFS
News article at Lyme disease — a ticking timebomb that health authorities say does not exist
Evidence from Dr Samuel Shor, USA
See paper at RETROSPECTIVE ANALYSIS OF A COHORT OF INTERNATIONALLY CASE DEFINED CHRONIC 
FATIGUE SYNDROME PATIENTS IN A LYME ENDEMIC AREA 
Results: Of the total 210 included in the analysis, 209 or 99% were felt to represent a high likelihood of 
“seronegative Lyme disease.” Initiating various antimicrobial regimen, involved at least a 50% improvement 
in clinical status in 130 or 62%. Another 55 patients subjectively identified a beneficial clinical response to 
antimicrobials, representing a total of 188 or 88% of the total identified as having a high potential for 
seronegative Lyme disease. 
Conclusions: A potentially substantial proportion of patients with what would otherwise be consistent with 
internationally case defined CFS in a Lyme endemic environment actually have a perpetuation of their 
symptoms driven by a persistent infection by Borrelia burgdorferi. By treating this cohort with appropriately 
directed antimicrobials, we have the ability to improve outcomes. 
This is verified in another paper Lyme Disease Presenting as Chronic Fatigue Syndrome
Evidence from Dr Kenny de Meirleir, Belgium. The following evidence concerning the relationship 
between ME, CFS and undiagnosed lyme disease was presented by Dr. Kenny De Meirleir to the Belgian 
Senate in 2014 - ME, CFS, Lyme Presentation
A news report of this conference was provided on http://nelelijnen.be/index.php/lyme/300round-tafel-23-
april-2014
Evidence presented by Dr. Richard Horowitz to the Belgian Parliament: The following presentation 
was made to the Belgian Parliament in June 2014 by Dr. Richard Horowitz, who has treated over 12,000 
patients with Chronic Lyme, ME, and other infectious diseases
https://www.youtube.com/watch?v=JSx3KdFaupA&t=8m40s

Source: http://www.me-ireland.com/scientific/8.htm

http://www.me-ireland.com/response.pdf
http://www.perthnow.com.au/news/western-australia/lyme-disease-a-ticking-timebomb-that-health-authorities-say-does-not-exist/story-fnhocxo3-1226886911487
http://www.me-ireland.com/lymes.pdf
http://www.me-ireland.com/lymes2.pdf
http://www.me-ireland.com/lyme.ppt
http://nelelijnen.be/index.php/lyme/300round-tafel-23-april-2014
https://www.youtube.com/watch?v=JSx3KdFaupA&t=8m40s
http://www.me-ireland.com/scientific/8.htm
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ME and Chlamydia
pneumoniae

Source: Chia JKS, Chia LY. Chronic Chlamydia pneumoniae infection: a treatable cause of Chronic Fatigue Syndrome. Clin Infect Dis 1999; 29:452-453; 
http://www.prohealth.com/library/showarticle.cfm?libid=12763

“Dr. Stratton's lab found 
that the majority (almost 
100%) of CFS patients 
were PCR positive for CPN 
in blood samples…. 
Further, the majority also 
had either elevated IgM or 
IgG antibodies to CPN 
major outer membrane 
protein, cross-confirming 
the PCR-based findings.”
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ME and Chlamydia pneumoniae (CPN)

“No other single variable in the CFS 
literature even comes close to being 
found in near 100% of CFS patients.”
(Trial conducted at Vanderbilt by leading ME clinical 
researchers Peterson, Cheney, Bell, and Stratton in 
late 1990s)3

● Fatigue: ATP depletion from intracellular Chlamydia pneumoniae parasitism 
● Cardiac Insufficiency: A recent paper found evidence of CPN throughout the 

myocardium. This is consistent with findings of cardiac insufficiency in CFS 
patients (see Peckerman).1

● Tender Axillary or Cervical Lymph Nodes: Lymph nodes are a major entry 

point for Cpn into the body via sinus infection, laryngitis, etc.2

● Immune Deficiency: CPN can infect the bone marrow
● Gastrointestinal issues: CPN infects endothelial tissues, as its preferred 

home, including the endothelial tissues of the gut. 
● Headaches: CPN infects the vascular 

system leading to high blood pressure 
(from rigidified vascular walls) and 
inflammation of blood vessels 
(including in the brain), causing 
headaches

Source: 1. “Persistent Chlamydia pneumoniae infection of cardiomyocytes is correlated with fatal myocardial infarction,” by Spagnolie LG, et al. Cattedra di 
Anatomia ed Istologia Patologica, Dipartimento di Biopatologia e Diagnostica per Immagini, Universita di Roma Tor Vergata, Rome, Italy. [E-mail: 
spagnoli@uniroma2.it ] Am J Pathol. 2007 Jan;170(1):33-42. http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids= 
17200180&dopt=Abstract; 2. “Phagocytes transmit Chlamydia pneumoniae from the lungs to the vasculature,” Gieffers J, et al., Institute for Medical 
Microbiology and Hygiene, University of Lubeck, Lubeck Germany. Eur Respir J. 2004 Apr;23(4):506-10; 3. See 
http://www.prohealth.com/library/showarticle.cfm?libid=12763 for other references

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17200180&dopt=Abstract
http://www.prohealth.com/library/showarticle.cfm?libid=12763
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ME and Mycoplasma

Professor Nicolson found that 70% of a cohort of 
ME patients were infected with at least one 
strain of Mycoplasma. It generally prefers low-
oxygen environments, and stimulates reactive 
oxygen species (ROS), which cause damage to 
cell and mitochondrial membranes – membrane 
potential is lost. Which means the mitochondrial 
ATP production is hugely impaired.

Source: Nicolson GL et al. Chronic Fatigue Syndrome Patients Subsequently Diagnosed with Lyme Disease Borrelia burgdorferi: Evidence 
for Mycoplasma Species Coinfections. Journal of Chronic Fatigue Syndrome, Volume 14, 2007 - Issue 4
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ME and Mycoplasma: Sources (extract)

 Endresen GK. Mycoplasma blood infection in chronic fatigue and fibromyalgia syndromes.
Rheumatol Int. 2003 Sep;23(5):211-5. PMID: 12879275

 Mycoplasma blood infection has been detected in about 50% of patients with CFS and/or FMS. 
Most patients with CFS/FMS who have mycoplasma infection appear to recover and reach their 
pre-illness state after long-term antibiotic therapy with doxycycline.

 Nijs J, Nicolson GL, De Becker P, Coomans D, De Meirleir K. High prevalence of Mycoplasma
infections among European chronic fatigue syndrome patients. Examination of four Mycoplasma
species in blood of chronic fatigue syndrome patients. FEMS Immunol Med Microbiol. 2002 Nov
15;34(3):209-14. PMID: 12423773

 Compared to American CFS patients (M. pneumoniae>M. hominis>M. penetrans), a slightly
different pattern of mycoplasmal infections was found in European CFS patients (M. hominis>
M. pneumoniae, M. fermentansz.Gt;M. penetrans).

 Nasralla M, Haier J, Nicolson GL. Multiple mycoplasmal infections detected in blood of patients 
with chronic fatigue syndrome and/or fibromyalgia syndrome. Eur J Clin Microbiol Infect Dis. 
1999 Dec;18(12):859-65. PMID:10691196

 Nasralla M, Haier J, Nicolson GL. Multiple mycoplasmal infections detected in blood of patients 
with chronic fatigue syndrome and/or fibromyalgia syndrome. Eur J Clin Microbiol Infect Dis. 
1999 Dec;18(12):859-65. PMID:10691196
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In patients with a central nervous system component, 
think herpes viruses (EBV, HSV, CMV, VZV, HHV6)

Source: 1. https://hhv-6foundation.org/associated-conditions/hhv-6-and-chronic-fatigue-syndrome

“We propose that herpesvirus EBV, HCMV, and 
HHV6 immediate-early gene expression in 
ME/CFS patients leads to host cell 
dysregulation and host cell apoptosis without 
lytic herpesvirus replication. Specific antiviral 
nucleosides, which alleviate ME/CFS, namely 
valacyclovir for EBV ME/CFS and valganciclovir 
for HCMV/ HHV6 ME/CFS, inhibit herpesvirus 
DNA polymerases and/or thymidine kinase 
functions, thus inhibiting lytic virus replication. 
New host cell recruitment thus ceases. In the 
absence of new herpesvirus, nonpermissive
herpesvirus replication stops, and ME/CFS 
recovery ensues.”

Infecting the brain via the Olfactory Nerve, Limbic Encephalitis

HHV-6 can travel to the brain through the nose, and is also the dominant 

variant found in the sensory ganglia (Hufner 2007). Like HHV-6, measles 

and HSV-1 tend to affect the limbic system as well as the hippocampus 

(Harberts 2011). There have been a number of abnormalities found in 

CFS patients in the hippocampus: reduced concentration of 

N-acetylaspartate, (Brooks 2000), hippocampal atrophy and 5-HT1A 

receptor binding in the hippocampus (Cleare 2005).1

https://hhv-6foundation.org/associated-conditions/hhv-6-and-chronic-fatigue-syndrome
http://www.ncbi.nlm.nih.gov/pubmed/?term=hufner+hhv-6
http://www.ncbi.nlm.nih.gov/pubmed/21825120
http://www.ncbi.nlm.nih.gov/pubmed/11144799
http://www.ncbi.nlm.nih.gov/pubmed/15691524
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Coxsackie frequently found in ME – especially B1 

Source: http://virology-online.com/viruses/Enteroviruses5.htm

“L. Postviral Fatigue Syndrome - also known as myalgic
encephalomyelitis (ME), it occurs as both sporadic and epidemic cases. It is 
a poorly characterized illness, the cardinal feature being excess fatiguability
of the skeletal muscles. Other symptoms that may be present include 
muscle pain, headache, inability to concentrate, paraesthesiae, impairment 
of short term memory and poor visual accommodation. Focal neurological 
signs are rare. Evidence of myopericarditis may be present occasionally. 
There may be a history of a nonspecific viral illness and some 
lymphadenopathy may be present. Routine laboratory investigations are 
usually normal. Recovery usually takes place within a few weeks or months 
but the illness may persists in some patients with periods of remission and 
relapse.
The aetiology is uncertain but it is thought that there is a substantial 
functional component as well as a viral component in many cases. ME 
occasionally follows confirmed virus infections such as varicella/zoster, 
influenza A and IM. It may follow some bacterial infections such as 
toxoplasma gondii and leptospira. In the majority of cases though, the 
initiating infection cannot be diagnosed specifically. There is now 
substantial evidence for a persistent enterovirus infection, 
particularly coxsackie B viruses in many cases of ME. Patients with 
ME appears to have a higher prevalence of antibodies against 
coxsackie B viruses than matched controls. Furthermore, coxsackie 
B viruses may occasionally be isolated from the faeces as well as 
skeletal muscle biopsies in patients with ME.”

http://virology-online.com/viruses/Enteroviruses5.htm
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ME (Myalgic Encephalomyelitis), often called CFS in 
the UK (but do the checklist to tailor this further)

1. Borrelia SeraSpot + Borrelia EliSpot + CD57 cells

2. Chlamydia pneumoniae IgG/IgA antibodies + Chlamydia 
pneumoniae EliSpot

3. Mycoplasma pneumoniae IgG/IgA antibodies

4. Bartonella IgG/IgM antibodies

5. Parvovirus B19 IgG/IgM antibodies

6. Echovirus IgG/IgM antibodies

7. Coxsackie Virus IgG/IgA antibodies

8. EBV EliSpot

9. CMV EliSpot

10.Herpes Simplex Virus 1/2 IgG/IgA/IgM antibodies + Herpes 
simplex Virus EliSpot

11.HHV 6-IgG/IgM antibodies
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Multiple Sclerosis, myelopathies, polyneuropathies, brain 

tumours,

encephalopathy. (Neurosurgery.1992May;30(5): 769-73)

1986 (USA): Relapsing fever/Lyme disease – Multiple sclerosis. Medical 

Hypotheses, volume 21, issue 3, pages 335-343

2000 (Poland): Lyme borreliosis and Multiple sclerosis: Any Connection? A 

Seroepidemic study. Ann Agric Environ Med. issue 7, 141-143

2001 (Norway): Association between Multiple sclerosis and Cystic Structures 

in Cerebrospinal Fluid. Infect 29:315

2004 (Switzerland): Chronic Lyme borreliosis at the root of Multiple sclerosis 

– is a cure with antibiotics attainable?

Multiple Sclerosis: references (sample)
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MS and Borrelia – research over 4 decades

Dr. Vincent Marshall’s exhaustive 
research from the 80’s showed 
spirochetes on the axons of 
nerves of MS patient autopsies in 
Europe.

Source: https://www.ncbi.nlm.nih.gov/pubmed/15617845; http://www.medical-hypotheses.com/article/0306-9877(88)90023-0/abstract

https://www.ncbi.nlm.nih.gov/pubmed/15617845
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MS and Chlamydia pneumoniae

Source: http://www.davidwheldon.co.uk/ms-treatment1.html

“… there is now powerful 
evidence for the respiratory 
pathogen Chlamydophila 
(Chlamydia)pneumoniae
being a causal factor in 
some variants of the 
neurological illness multiple 
sclerosis.”

http://www.davidwheldon.co.uk/ms-treatment1.html
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Bartonella-induced MS?

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2546763/, https://www.lymeneteurope.org/forum/viewtopic.php?t=2445

“Of the six research subjects, 
including Barnes, that 
Breitschwerdt used in his study, 
two were veterinarians who 
reported frequent bites from cats, 
dogs, pocket pets and other 
animals, one reported a severe 
scratch from a cat, one had 
frequent arthropod exposure and 
had been bitten by a pig and 
pecked frequently by various 
fowl, another owned a horse farm 
and had frequent arthropod 
exposure and cat scratches, and 
the sixth was a teenager who 
developed severe debilitating 
migraine headaches after a tick 
was removed from his ankle.”

https://www.lymeneteurope.org/forum/viewtopic.php?t=2445
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Multiple Sclerosis: Laboratory tests suggested

1. Borrelia SeraSpot + Borrelia EliSpot + CD57-cells

2. Chlamydia pneumoniae EliSpot, and Chlamydia pneumonia 
IgG/IgA antibodies 

3. Mycoplasma pneumoniae Elispot, and IgG/IgA antibodies

4. Bartonella Elispot

5. Coxsackie Virus IgG/IgA antibodies

6. EBV EliSpot

7. CMV EliSpot

8. HHV6 IgG/IgM antibodies
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Parkinson’s: Cases of Lyme-associated Parkinsonism 
in medical literature

“The transcript of the 
embryonic lethal, abnormal 
vision, Drosophila-like 4 gene 
(NCBI NM_021952), which is 
associated with inflammation 
and neuronal death and is up-
regulated in Parkinson’s 
disease, was upregulated in 
spirochete-stimulated tissues 
by 9.98-fold.”

https://www.ncbi.nlm.nih.gov/nuccore/NM_021952
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Te

“We recommend that children with 
acute Parkinsonism preceded by a 
period of febrile illness, even with a 
normal brain MRI, should be 
investigated for M pneumoniae 
infection.”

Link between Parkinsonism and Mycoplasma also 
evidenced
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Parkinsonism

1. Borrelia SeraSpot + Borrelia EliSpot + CD57 cells

2. Mycoplasma pneumoniae Elispot, and IgG/IgA antibodies

3. Bartonella Elispot

4. Coxsackie Virus IgG/IgA antibodies

5. EBV EliSpot

6. CMV EliSpot
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Alzheimer’s Disease

“Pure Lyme dementia exists and 
has a good outcome after 
antibiotics. It is advisible to do 
Lyme serology in demented 
patients”

Source: Blank et al.: Journal of Alzheimer´s disease, Volume 4/2014, 1087-1093
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2016 editorial, Journal of Alzheimer‘s Disease, 31 authors: 
“incontrovertible evidence of a microbial component“

“We refer to the many studies, 
mainly on humans, implicating 
specific microbes in the elderly 
brain, notably herpes simplex 
virus type 1 (HSV1), 
Chlamydia pneumoniae, and 
several types of spirochaete, 
in the etiology of AD [1–4].” 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5457904/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5457904/#R4
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Alzheimer Plaques can be Borrelia biofilms



36
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Amyloid plaques in Alzheimer′s 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 
invading pathogens”

“When you look in the 
plaques, each one had a 
single bacterium in it,” 
says Tanzi. “A single 
bacterium can induce an 
entire plaque overnight.”
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Alzheimers / Dementia

1. Borrelia SeraSpot + Borrelia-EliSpot + CD57 cells

2. Chlamydia pneumoniae IgG/IgA antibodies + Chlamydia 
pneumoniae EliSpot

3. Mycoplasma pneumoniae Elispot and IgG/IgA antibodies

4. Coxsackie Virus IgG/IgA antibodies

5. Herpes simplex virus 1 / 2 IgG/IgA/IgM antibodies + Herpes 
simplex virus EliSpot

6. EBV EliSpot

7. CMV EliSpot
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Osteoporosis/osteopenia as a result of Lyme 
Disease?: Ötzi a case in point

 Mitochondrial DNA analysis has shown that the bacteria responsible for Lyme disease 
resided deep in Ötzi’s bones. Though he didn’t die from complications of the disease, work 
from a team of scientists at the University of Toronto’s Faculty of Dentistry now suggests that 
the 5,000-year-old man might have suffered from bone loss as a result of his infection.

 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.

 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.

 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.

 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. 

 “One of our main focuses right now is on the mechanism that induces the bone loss,” 
said Tian Cornelia Tang, Faculty of Dentistry.

 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.

 “We need to know how long the osteopenia lasts after bacterial infection, and 
whether it progresses to osteoporosis,” added Moriarty.
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Borrelia infects bone and induces bone loss

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5278181/

Tang et al. found 
that Borrelia causes a 
loss of bone mineral 
density in a mouse 
model of the disease.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5278181/
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Tests for Osteoporosis/Osteopenia

1. Borrelia SeraSpot

2. Borrelia EliSpot

3. CD57+ cells
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Ehlers Danlos Syndrome and Borrelia?: Bb hides in 
connective tissue and damages collagen

Source:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3751012/
Source: http://tenaciouspt.blogspot.co.uk/2016/10/
histamine-intolerance-may-be-affecting.html

Borrelia has an affinity 
to connective tissue, 
and is known to 
damage collagen and 
elastic fibres. How it 
does that is explained 
on the next page

http://tenaciouspt.blogspot.co.uk/2016/10/histamine-intolerance-may-be-affecting.html
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It cleaves aggrecan, which destroys joints and 
connective tissue

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3743303/

“Borrelia burgdorferi cleaves 
aggrecan, a proteoglycan found in 
joints and connective tissue …. 
The spirochetal aggrecanase, 
called BbHtrA, was identified in 
the three major species of
B. burgdorferi, was expressed on 
the spirochete surface, and was 
shown to cleave aggrecan at a site 
that destroys the function of the 
proteoglycan.”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3743303/
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EDS: Collagen and fibronectin expression are 
downregulated by Chlamydia pneumoniae

Source: http://iai.asm.org/content/77/2/867.full

“Infection of human 
fibroblasts and smooth 
muscle cells by C. 
pneumoniae .. 
downregulated the 
expression of type I 
and III collagen and 
fibronectin”

http://iai.asm.org/content/77/2/867.full
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Testing protocol for involvement of infections in 
connective tissue disorders/Ehlers Danlos Syndrome

1. Borrelia SeraSpot

2. Borrelia EliSpot

3. CD57+ cells

4. Chlamydia pneumoniae EliSpot

5. Chlamydia pneumoniae IgG/IgA antibodies



Borrelia and Mast Cell Activation Syndrome/Disease 
(MCAS/MCAD)
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“We report here for the 
first time the bacteria 
ability to induce the 
inflammatory response 
of mouse primary mast 
cells. We show that 
OspC, a major surface 
lipoprotein involved in 
the early transmission 
of Borrelia, induces the 
degranulation of 
primary mast cells …”

Borrelia and Mast Cell Activation Syndrome/Disease 
(MCAS/MCAD)
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Mycoplasma pneumoniae 
induces mast cell activation 
and degranulation

Mast Cells and Mycoplasma
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Testing protocol for histadelia/MCAS/MCAD

1. Borrelia SeraSpot

2. Borrelia EliSpot

3. CD57+ cells

4. Chlamydia pneumoniae EliSpot

5. Chlamydia pneumoniae IgG/IgA antibodies

6. Mycoplasma pneumoniae Elispot and IgG/IgA antibodies



49
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

PANS (Paediatric Acute-onset Neuropsychiatric Syndrome)/
PANDAS (Paediatric Autoimmune Disorders Associated with Strep)
and infectious triggers

Source: http://www.moleculeralabs.com/

http://www.moleculeralabs.com/
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Much evidence for the connection beween
PANS/PANDAS and Lyme/coinfections

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3292400/
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Possible testing protocol for PANS (Paediatric Acute-
onset Neuropsychiatric Syndrome/PANDAS (Paediatric 
Autoimmune Disorders Associated with Strep)

Source: Conversation with Professor Craig Shimasaki, Moleculera Laboratories, 20th February 2018

1. Borrelia SeraSpot + Borrelia EliSpot

2. Mycoplasma pneumoniae Elispot and IgG/IgA antibodies

3. Coxsackie Virus IgG/IgA antibodies

4. Babesia Elispot

5. Bartonella Elispot

6. HHV6

7. Influenza
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Downloadable “Tailored testing protocols” Mark 1 
in “Lifting the Veil II,” including for Autism
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Armin Schwarzbach MD PhD

Specialist for laboratory medicine

ArminLabs
Laboratory for tick-borne diseases 
Tel. 0049 821 2182879 
info@arminlabs.com

www.arminlabs.com www.aonm.org

Lyme Disease and Viruses: 
Their Role in Degenerative & 

Autoimmune Conditions

Presentation on the role of pathogens in degenerative 
and autoimmune disorders: please ask (info@aonm.org)

http://www.arminlabs.com/
http://www.aonm.org/
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In that presentation: multiple autoimmune 
conditions

► Rheumatic fever, reactive arthritis, rheumatoid 

arthritis – all can potentially be forms of Lyme
arthritis

► Molecular mimicry in neuroborreliosis

► Neuropathy

► Vasculitis 

► Autoimmune thyroid disease/Hashimoto’s

► Multiple sclerosis

► ….. 
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Viral involvement in autoimmunity is also well 
documented

► Examples: 

► SLE (Lupus)

► Ulcerative colitis 

► Sarcoidosis

► Grave´s disease



56
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Armin Schwarzbach PhD

Medical doctor and

Specialist for laboratory medicine

Augsburg

Germany

Tick-borne diseases and viruses in 
cancer and unexplained syndromes

Presentation on the role of pathogens in cancer: 
please ask (info@aonm.org)
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In that presentation: What cancers are tick-borne 
diseases associated with?

Haematologic disorders that can develop into 
malignancies

► Myelodysplastic syndromes

► Leukaemia 

► Monoclonal Gammopathy of Undetermined

Significance (MGUS)

► Lymphomas/Non-Hodgkin’s Lymphoma

► … and others
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 Please always ask if you would like to know whether 
a bacterial or viral infection could be associated with 
your patient’s condition. We’ll do the research and get 
back to you!

The body of knowledge on involvement of 
bacteria/viruses in patient pathology is huge
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For tests, please go to 
www.aonm.org
https://aonm.org/arminlabs

or call the AONM helpline 
on 0333 121 0305

Thank you very much for your attention!

http://www.aonm.org/
https://aonm.org/arminlabs

