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Agenda

General overview
 The difficulties of using antibody assays for testing

Lyme Disease

 The advantages of the "EliSpot" LTT (Interferon Gamma Release 
Assay- lymphocyte transformation test)

 Why the CD57+ test is also useful

 Selecting the most relevant tests

Examples of bacterial and viral infections that may 
underlie unexplained conditions
 Fibromyalgia 

 ME 

 Dementia/Alzheimer‘s 

 Neuropsychiatric syndromes: OCD and Tourette‘s
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NHS Lyme testing – Rare and 
Imported Pathogens Laboratory

Source: Public Health England, Lyme Disease Conference, October 9, 2013, presentation by Dr. Jackie Duggan

Official testing in the UK consists of a two-tiered serodiagnostic algorithm: an 

initial enzyme-linked immunosorbent assay – “ELISA” – is followed, if positive 

or equivocal, by an IgG and/or IgM “Western blot” (also called “Immunoblot”)
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However, antibody assays have insufficient sensitivity

Sensitivity of the ELISA test in chronic 

Lyme Disease is only 32 - 42%

Dr. Armin Schwarzbach, Tick Talk Dublin 2012

The specificity of the 

Western Blot (Immunoblot) 

is high, but its sensitivity 

is only  60%

Dr. Armin Schwarzbach, Lifting the Veil I, 

London 8 March 2015
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Reasons Lyme serology tests may be false-negative (extract):

 Spirochetes are encapsulated (e.g. by lymphocytic cell walls) or deep 
inside host tissue (fibroblasts, neurons, etc.) 

 No spirochetes in body fluid on day of test 
 Genetic heterogeneity:hundreds of strains; most controls use only a few 

strains as reference point 
 Surface antigens change with temperature 
 Spirochetes in dormancy phase (L-form) with no cell walls 
 Recent antibiotic treatment 
 Concomitant infection with Babesia may cause immunosuppression 
 Other causes of immunosuppression 
 Lab tests not standardized for late stage disease 
 Lab tests labeled "for investigational use only" 
 Encapsulated by glycoprotein "S-layer" which impairs immune 

recognition 
 Immune deficiency , e.g., downregulation by cytokines 
 Revised Western Blot criteria fails to include most significant antigens 

Source: Multiple references - see e.g. following slides

Many factors account for this serodiagnostic 
ambiguity
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Specificity ("false positive") and sensitivity ("false 
negative") of Borrelia antibody tests 

Year    Author/Literature
Specificity/Sensitivity

(1993) Schmitz et al. Eur J Clin Microbiol Infect Dis 12,419.424              100% / 66%
(1995) Engstrom SM, Shoop E et al. J Clin Microbiol 33, 419–27.              96% / 55%
(1996) Ledue TB, Collins MF, Craig WY J Clin Microbiol 34, 2343–50.       100% / 44%
(1999) Trevejo RT, Krause PJ et al. J Infect Dis 179, 931-8.                    100% / 29%
(2001) Nowakiwski et al. Clin Infect Dis 33, 2023-2027                            99% / 66%
(2003) Bacon RM, Biggerstaff BJ et al. J Infect Dis 187, 1187-99.              99% / 67%
(2005) Coulter P, Lema C et al. J Clin Microbiol. 43(10), 5080–5084.            - / 25%
(2008) Steere AC, McHugh G et al. Clin Infect Dis 47,188-95.                   99% / 18%
(2008) Binnicker MJ, Jespersen DJ et al. J Clin Microbiol 46, 2216–21.     100% / 49%
(2009) Klemann W, Huismans BD.        

Umwelt-Medizin-Gesellschaft; 22(2) 132-138                                 - / 60%
(2010) Schwarzbach A. (unpublished)                                                     92% / 60% Blot

- /32-42% ELISA

 Average                                                                                    ~99% /  ~43%
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Borrelia antibodies by ELISA and Immunoblot: 
evidence-based literature on "false seronegativity"

 Oksi J, Uksila J, Marjamäki M, Nikoskelainen J, Viljanen MK. Antibodies against whole sonicated 
Borrelia burgdorferi spirochetes, 41-kilodalton flagellin, and P39 protein in patients with PCR-
or culture-proven late Lyme borreliosis. J Clin Microbiol. 1995 Sep;33(9):2260-4

 Karma A, Seppälä I, Mikkilä H, Kaakkola S, Viljanen M, Tarkkanen A. Diagnosis and clinical 
characteristics of ocular Lyme borreliosis. Am J Ophthalmol. 1995 Feb;119(2):127-35.

 Chmielewski T, Fiett J, Gniadkowski M, Tylewska-Wierzbanowska S. Improvement in the 
laboratory recognition of lyme borreliosis with the combination of culture and PCR methods. 
Mol Diagn. 2003;7(3-4):155-62.

 Brown SL, Hansen SL, Langone JJ. (FDA Medical Bulletin) Role of serology in the diagnosis of 
Lyme disease. JAMA. 1999 Jul 7;282(1):62-6.

 Bertrand E, Szpak GM, Piłkowska E, Habib N, Lipczyńska-Lojkowska W, Rudnicka A, Tylewska-
Wierzbanowska S, Kulczycki J.. Central nervous system infection caused by Borrelia 
burgdorferi. Clinico-pathological correlation of three post-mortem cases. Folia Neuropathol. 
1999;37(1):43-51. 

 Breier F, Khanakah G, Stanek G, Kunz G, Aberer E, Schmidt B, Tappeiner G. Isolation and 
polymerase chain reaction typing of Borrelia afzelii from a skin lesion in a seronegative patient 
with generalized ulcerating bullous lichen sclerosus et atrophicus. Br J Dermatol. 2001 
Feb;144(2):387-92. 

 Brunner M, Sigal LH. Immune complexes from serum of patients with lyme disease contain 
Borrelia burgdorferi antigen and antigen-specific antibodies: potential use for improved testing. 
J Infect Dis. 2000 Aug;182(2):534-9. Epub 2000 Jul 28.

 Brunner M. New method for detection of Borrelia burgdorferi antigen complexed to antibody in 
seronegative Lyme disease. J Immunol Methods. 2001 Mar 1;249(1-2):185-90.

 Wang P, Hilton E. Contribution of HLA alleles in the regulation of antibody production in Lyme 
disease. Front Biosci. 2001 Sep 1;6:B10-6.

 Dinerman H, Steere AC. Lyme disease associated with fibromyalgia. Ann Intern Med. 1992 Aug 
15;117(4):281-5. 

 Fraser DD, Kong LI, Miller FW. Molecular detection of persistent Borrelia burgdorferi in a man 
with dermatomyositis. Clin Exp Rheumatol 1992 Jul-Aug;10(4):387-90.
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Borrelia antibodies by ELISA and Immunoblot: 
evidence-based literature on "false seronegativity"

 Dejmkova H, Hulinska D, Tegzova D, Pavelka K, Gatterova J, Vavrik P. Seronegative Lyme 
arthritis caused by Borrelia garinii. Clin Rheumatol. 2002 Aug;21(4):330-4. 

 Oksi J, Mertsola J, Reunanen M, Marjamaki M, Viljanen MK. Subacute multiple-site 
osteomyelitis caused by Borrelia burgdorferi. Clin Infect Dis 1994 Nov; 19(5): 891-6. 

 Honegr K, Hulinska D, Dostal V, Gebousky P, Hankova E, Horacek J, Vyslouzil L, Havlasova J. 
Persistence of Borrelia burgdorferi sensu lato in patients with Lyme borreliosis. Epidemiol 
Mikrobiol Imunol. 2001 Feb;50(1):10-6.

 Wilke M, Eiffert H, Christen HJ, Hanefeld F. Primarily chronic and cerebrovascular course of 
Lyme neuroborreliosis: case reports and literature review. Arch Dis Child 2000 Jul;83(1):67-
71. 

 Schubert HD, Greenebaum E, Neu HC. Cytologically proven seronegative Lyme choroiditis and 
vitritis. Retina. 1994;14(1):39-42.

 Haupl T, Hahn G, Rittig M, Krause A, Schoerner C, Schonherr U, Kalden JR, Burmester GR. 
Persistence of Borrelia burgdorferi in ligamentous tissue from a patient with chronic Lyme 
borreliosis. Arthritis Rheum 1993 Nov; 36(11): 1621-6.

 Hulinska D, Krausova M, Janovska D, Rohacova H, Hancil J, Mailer H. Electron microscopy and 
the polymerase chain reaction of spirochetes from the blood of patients with Lyme disease. 
Cent Eur J Public Health 1993 Dec; 1(2): 81-5.

 Liegner KB, Shapiro JR, Ramsay D, Halperin AJ, Hogrefe W, Kong L. Recurrent erythema 
migrans despite extended antibiotic treatment with minocycline in a patient with persisting 
Borrelia burgdorferi infection. J. Am. Acad. Dermatol. 1993 Feb;28(2 Pt 2):312-4.

 Preac Mursic V, Marget W, Busch U, Pleterski Rigler D, Hagl S. Kill kinetics of Borrelia 
burgdorferi and bacterial findings in relation to the treatment of Lyme borreliosis. Infection. 
1996 Jan-Feb;24(1):9-16. 

 Mursic VP, Wanner G, Reinhardt S, Wilske B, Busch U, Marget W. Formation and cultivation of 
Borrelia burgdorferi spheroplast-L-form variants. Infection 1996 Jul-Aug;24(4):335. 

 Millner M. Neurologic manifestations of Lyme borreliosis in children Wien Med Wochenschr. 
1995;145(7-8):178-82
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Borrelia antibodies by ELISA and Immunoblot: 
evidence-based literature on "false seronegativity"

 Kmety E. Dynamics of antibodies in Borrelia burgdorferi sensu lato infections. Bratisl Lek Listy. 
2000;101(1):5-7.

 Pikelj F, Strle F, Mozina M. Seronegative Lyme disease and transitory atrioventricular block. 
Ann Intern Med 1989 Jul 1;111(1):90.

 Pachner AR. Borrelia burgdorferi in the nervous system: the new "great imitator".Ann N Y Acad 
Sci. 1988;539:56-64.

 Dattwyler RJ, Volkman DJ, Luft BJ, Halperin JJ, Thomas J, Golightly MG. Seronegative Lyme 
disease. Dissociation of specific T- and B-lymphocyte responses to Borrelia burgdorferi. N Engl 
J Med. 1988 Dec 1;319(22):1441-6.

 Donta ST. Tetracycline therapy for chronic Lyme disease. Clin Infect Dis 1997 Jul;25 Suppl 
1:S52-6. 

 Pleyer U, Priem S, Bergmann L, Burmester G, Hartmann C, Krause A. Detection of Borrelia 
burgdorferi DNA in urine of patients with ocular Lyme borreliosis. Br J Ophthalmol. 2001 
May;85(5):552-5.

 Eldøen G, Vik IS, Vik E, Midgard R. [Lyme neuroborreliosis in More and Romsdal] Tidsskr Nor 
Laegeforen. 2001 Jun 30;121(17):2008-11.

 Kaiser R. False-negative serology in patients with neuroborreliosis and the value of employing 
of different borrelial strains in serological assays. J Med Microbiol. 2000 Oct;49(10):911-5.

 Mikkilä H, Karma A, Viljanen M, Seppälä I. The laboratory diagnosis of ocular Lyme borreliosis. 
Graefes Arch Clin Exp Ophthalmol. 1999 Mar;237(3):225-30.

 Aberer E, Kersten A, Klade H, Poitschek C, Jurecka W. Heterogeneity of Borrelia burgdorferi in 
the skin. Am J Dermatopathol. 1996 Dec;18(6):571-9. Steere AC. Seronegative Lyme disease. 
JAMA. 1993 Sep 15;270(11):1369.

 Preac-Mursic V, Pfister HW, Spiegel H, Burk R, Wilske B, Reinhardt S, Bohmer R. First isolation 
of Borrelia burgdorferi from an iris biopsy. J. Clin. Neuroophthalmol. 1993 Sep;13(3):155-61.

 Oksi J, Viljanen MK, Kalimo H, Peltonen R, Marttía R, Salomaa P, Nikoskelainen J, Budka H, 
Halonen P. Fatal encephalitis caused by concomitant infection with tick-borne encephalitis virus 
and Borrelia burgdorferi. Clin Infect Dis. 1993 Mar;16(3):392-6.

 Skripnikova IA, Anan'eva LP, Barskova VG, Ushakova MA. [The humoral immunological 
response of patients with Lyme disease.]Ter Arkh 1995;67(11):53-6.
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Borrelia antibodies by ELISA and Immunoblot: 
evidence-based literature on "false seronegativity"

 Klempner MS, Schmid CH, Hu L, Steere AC, Johnson G, McCloud B, Noring R, Weinstein A.  
Intralaboratory reliability of serologic and urine testing for Lyme disease. Am J Med. 2001 Feb 
15;110(3):217-9. 

 Banyas GT. Difficulties with Lyme serology. J Am Optom Assoc. 1992 Feb;63(2):135-9.

 Faller J, Thompson F, Hamilton W. Foot and ankle disorders resulting from Lyme disease. Foot 
Ankle. 1991 Feb;11(4):236-8.

 Nields JA, Kueton JF. Tullio phenomenon and seronegative Lyme borreliosis. Lancet. 1991 Jul 
13;338(8759):128-9.

 Schutzer SE, Coyle PK, Belman AL, Golightly MG, Drulle J. Sequestration of antibody to 
Borrelia burgdorferi in immune complexes in seronegative Lyme disease. Lancet. 1990 Feb 
10;335(8685):312-5.

 Paul A. [Arthritis, headache, facial paralysis. Despite negative laboratory tests Borrelia can still 
be the cause]. MMW Fortschr. Med 2001 Feb 8;143(6):17.

 Ang CW, Notermans DW, Hommes M, Simoons-Smit AM, Herremans T. Large differences 
between test strategies for the detection of anti-Borrelia antibodies are revealed by comparing 
eight ELISAs and five immunoblots. Eur J Clin Microbiol Infect Dis. Published oline: 27 Jan 
2011

 Wojciechowska-Koszko et al.: Serodiagnosis of borreliosis: indirect immunofluorescence assay, 
enzyme-linked immunosorbent assay and immunoblotting. Arch Immunol Ther Exp (Warsz.)
2011 Feb;59(1):69-77. Epub 2011 Jan 22.

 Durovska J. et al.: Our experience with examination of antibodies against antigens of Borrelia 
burgdorferi in patients with suspected lyme disease. Bratisl Lek Listy. 2010;111(3):153-5.
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This tests the current degree of 
disease activity, using isolated 
lymphocytes from a blood 
sample and determining the 
extent to which a response to 
specific antigens then follows

This tests the cellular immune
response towards specific 
antigens; it measures the current 
degree of disease activity using 
isolated lymphocytes from a blood 
sample

Source: Center for Disease Control and Prevention. Updated Guidelines for Using Interferon Gamma Release Assays to Detect Mycobacterium tuberculosis Infection, United 
States. MMWR 2010; 59 (No.RR-5) http://www.cdc.gov/mmwr/pdf/rr/rr5905.pdf

A T-cell test is a much better alternative:
an "Elispot" lymphocyte transformation test
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ELISPOT: 
T-Cell test was a game-changer for Lyme Disease

… The sensitivity of the ELISPOT is estimated at 84%, and the specificity 
is 94%...

… ELISPOT assays provide robust, highly reproducible data… 

… the tests in the two-assay system (ELISPOT + CD57 cell count) 
complement each other in the quest to understand T cell-mediated 
immunity in vivo….

Lehman PV et al.: Unique Strengths of ELISPOT for T Cell Diagnostics in: Kalyuzhny AE. Handbook of ELISPOT: 

Methods and Protocols, Methods in Molecular Biology, Vol. 792. 2nd Ed: Springer; 2012: 3-23

94 % Specificity of Borrelia Elispot-LTT

84 %          Sensitivity of Borrelia Elispot-LTT
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Lymphocytes are isolated

Y

YY Y

YY

Elispot well coated with 

monoclonal, cytokine-
specific antibodies  (IFNy, 
IL10, etc.) 

Y

Y

Y
Y

+

Elispot LTT: The principle (I)
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Elispot LTT: The principle (II)

Y

Y

Y Y
Y

Add Streptavidin-
enzyme conjugate

YYYYYYY

Add substrate to develop colour

Y

Analysis
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Borrelia antigens in the Borrelia EliSpot LTT

 Borrelia burgdorferi full antigen: Borrelia burgdorferi B31 
reference strain (Borrelia burgdorferi sensu stricto)

 Borrelia burgorferi peptide mix: OspA from Borrelia b. 
sensu stricto, Borrelia afzelii, Borrelia garinii + OspC
native + DbpA recombinant

 Borrelia burgdorferi LFA-1 (Lymphocyte Function
Antigen 1): Own body protein + Borrelia burgdorferi
sensu stricto (shared epitope). Often associated with
autoimmune diseases: collagenosis, Rheumatoid 
Arthritis, vasculitis (ANA, CCP antibodies, ANCA)

Explanation: Native = cultured antigens; Recombinant: produced using genetic technology
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Currently the EliSpot is available for:

 Borrelia burgdorferi (3 subspecies: B.b. sensu stricto + 
B.b. garinii + B.b. afzelii)

 Borrelia myamotoi

 Bartonella henselae (new)

 Babesia microti (new)

 Chlamydia pneumoniae

 Chlamydia trachomatis

 Mycoplasma pneumoniae (new)

 Ehrlichia

 Yersinia species

 Epstein Barr Virus (EBV)

 Cytomegalovirus (CMV)

 Herpes Simplex Virus 1 / 2

 Varicella Zoster Virus (VZV) (new)

Also new:
Candida
Aspergillus 
niger
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CD57+ Natural Killer cells (NK cells): 
CD57 flow cytometry
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CD3-/CD57+ T-lymphocytes

1. Subpopulation of the CD56+ NK cells

2. Reduction may indicate chronic Lyme disease (symptoms 
> 1 year) 

3. Reduction in untreated and inadequately treated Lyme disease

4. Not highly specific: Also low in other bacterial infections, esp. 
Chlamydia pneumoniae and Mycoplasma pneumoniae

Reference range

Lyme patient: < 130 /ul

Healthy:                  > 130 /ul
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The CD57+ and chronic immune suppression

Source (partly, rest Dr. Schwarzbach): Ginger Saveley PhD, http://www.publichealthalert.org/everything-you-always-wanted-to-know-about-the-cd-57-test-but-were-too-sick-
to-ask.html

http://www.publichealthalert.org/everything-you-always-wanted-to-know-about-the-cd-57-test-but-were-too-sick-to-ask.html
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Lyme symptom checklist
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Coinfections checklist
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Electronic version fills automatically

Ranked in order
of priority –
draw for first 
place here: 
Chlamydia 
pneumoniae 
(CPN) and 
Coxsackie

Download from 
www.aonm.org

http://www.aonm.org/
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Where to find the checklists:
www.aonm.org – ArminLabs tab
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Testing Panels in Syndromes
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Syndromes that may have infectious drivers: just a 
few examples

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

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

 Dementia/Alzheimer‘s
- Correlations with Borrelia and coinfections
- Testing suggestions

 Neuropsychiatric syndromes, e.g. OCD/Tourette‘s
- Correlations with Borrelia and coinfections
- Testing suggestions
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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



30
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

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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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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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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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)

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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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 – also 
confirmed by Dr. Dale Bredesen now
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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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Source: Bransfield RC. Preventable cases of autism: relationship between chronic infectious diseases and neurological outcome. Ped Health. 2009;3:125–40.

Vast number of microbes associated with psychiatric 
symptoms (1/2) ….
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… Microbes associated with neuropsychiatric 
syndromes (2/2)

Source: Bransfield RC. Preventable cases of autism: relationship between chronic infectious diseases and neurological outcome. Ped Health. 2009;3:125–40.
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“Greater frequency of Lyme disease symptoms and 
disease-related impairment was related to greater OCD”

Source: Johnco C, Kugler BB, Murphy TK, Storch EA. Obsessive-compulsive symptoms in adults with Lyme disease. Gen Hosp Psychiatry. 2018;51:85-89.

“… greater OCS occurred in the group who 
experienced the symptoms, in comparison to 
the group that did not experience that
symptom.”
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Presence of Toxoplasma gondii more frequent in OCD 
patients than in controls (2017 study, 7471 subjects)

Source: Flegr, J.; Horacek, J. Toxoplasma-infected subjects report an obsessive-compulsive disorder diagnosis more often and score higher in obsessive-
compulsive inventory. Eur. Psychiatry 2017, 40, 82–87.

“…. the presence of anti-Toxoplasma 
gondii IgG in serum was more 
frequent in OCD patients than in 
controls … 

In a 1991 study, Strittmatter and 
colleagues showed that the CNS 
areas most affected by T. gondii 
were the cerebral hemispheres 
(91%) and the basal ganglia (78%) 
which are implicated in OCD 
neurobiology [146].”
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Mycoplasma also associated with OCD and Tourette’s

“Mycoplasma has also been
associated with OCD, Tourette’s 
syndrome, parkinsonism,
and dystonia.137–139”1

Source: 1. Rhee H, Cameron DJ. Lyme disease and pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections (PANDAS): an 
overview. International Journal of General Medicine. 2012;5:163-174; 2. Muller N, Riedel M, Forderreuther S, Blendinger C, Abele-Horn M. Tourette’s
syndrome and Mycoplasma pneumoniae infection. Am J Psychiatry. 2000;157(3):481–482
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OCD/Tourette’s Syndrome

1. Borrelia SeraSpot + Borrelia-EliSpot + Tickplex Basic + 
CD57-cells

2. Toxoplasma IgG/IgM

3. Mycoplasma pneumoniae IgG/IgA antibodies + Mycoplasma 
EliSpot

4. Toxoplasma IgG/IgM antibodies

5. Anti-streptolysin titer

6. Anti-DNAse-B
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Multiple tests of bacterial and viral infections 
available, as well as many others
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For further information on testing: lots of downloadable 
presentations available on the AONM website
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Presentations by Dr. Schwarzbach at each of the 
“Lifting the Veil” conferences, available as downloads
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Click on LTV I, II or III, and scroll down to 
Dr. Schwarzbach
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All presentations and video recordings from AONM’s 2017 
and 2018 Annual Conferences downloadable, too
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AONM also has its own YouTube channel where previous
conference videos are available free of charge
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Regular Skype Arminlabs training available on 
Tuesdays, 6.30 pm

Next dates 
19th March 2019
2nd April 2019
Please contact 
info@aonm.org with
your Skype ID

mailto:info@aonm.org
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Armin Schwarzbach PhD

Medical Doctor and Specialist for Laboratory Medicine

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

www.arminlabs.com www.aonm.org

… and now: Live Q&A

http://www.arminlabs.com/

