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NHS Lyme testing — Rare and
Imported Pathogens Laboratory

F 4 N A L I | v o
ACADEMY o NUTRITIONAL MEDICINE

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
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Many factors account for this serodiagnostic ... oo
ambiguity

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
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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 B] 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 D] 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 ~999% / ~43%
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Borrelia antibodies by ELISA and Immunoblot:
evidence-based literature on "false seronegativity"

Oksi J, Uksila J, Marjamaki 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, Seppala I, Mikkila 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 ]]J. (FDA Medical Bulletin) Role of serology in the diagnosis of
Lyme disease. JAMA. 1999 Jul 7;282(1):62-6.

Bertrand E, Szpak GM, Pitkowska E, Habib N, Lipczynska-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
poIKmerase 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—sgecific 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, Gebousk?/ 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
%me neuroborreliosis: case reports and literature review. Arch Dis Child 2000 Jul;83(1):67-

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.

I1DOSnt3 S6T. Tetracycline therapy for chronic Lyme disease. Clin Infect Dis 1997 Jul;25 Suppl
:552-6.

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.

Eldgen 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.

Mikkila H, Karma A, Viljanen M, Seppala 1. 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, Marttia 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 ] 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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A T-cell test is a much better alternative: Q

ACADEMY o NUTRITIONAL MEDICINE

an "Elispot” lymphocyte transformation test

o e VD18 - Fatogra®. Arord Kareuth

Elispot®-LTT: FDA and CDC approved LTT technique in U.S.
Actual T-cellular activity in the blood against Borrelia burgdorferi, Chlamydia
pneumoniae/trachomatis, Ehrlichia/Anaplasma

In May 2011 the U.S. Food and Drug Administration (FDA) and the Centers for Disease Con-
trol and Prevention (CDC) have approved the Elispot®-LTT (T-Spot) technique beneath the
QuantiFERON®TB Gold In-Tube test. Both tests represent Interferon-Gamma Release As-
says (IGRAs) in form of Lymphocyte Transformation Tests (LTT).

No other laboratory T-cell tests have been approved (MELISA® or ITT® techniques are not
approved!) in the field of all Lymphocyte Transformation Tests (LTT) by the FDA/CDC yet.

In the paper of the CDC regarding Interferon-Gamma Release Assays (IGRAs) from May
2011 the CDC says:

“... A positive result suggests that an infection is likely, a negative result that an infection is
unlikely...”

“...Results can be available within 24 hours...”

Source: Center for Disease Control and Prevention. Updated Guidelines for Using Interferon Gamma Release Assays to Detect Mycobacterium tuberculosis Infection, United
States. MMWR 2010; %NO.RR-S ) http://www.cdc.gov/mmwr/pdf/rr/rr5905.pdf
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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. 2" Ed: Springer; 2012: 3-23

94 9% Specificity of Borrelia Elispot-LTT

84 % Sensitivity of Borrelia Elispot-LTT

= I—mﬁ—] la bs This document is intellectual property of Armin Schwarzbach MD PhD.
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12



Elispot LTT: The principle (I)

Elispot well costed with Lymphocytes areisolated

manoclonal, eytokine-
specific antibodies | IFNy,
IL10 etc.)

Incubation with cells and
antigens, specific cells o
release cytokines o o o

O O
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Elispot LTT: The principle (1I)
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antibody complex: enzyme conjugate
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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

) I-mﬁ,?] la bs This document is intellectual property of Armin Schwarzbach MD PhD.
A GNOSING TICK-BORNE DISEASES Reproduction only with permission. Please note the copyright.
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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 (hew)

Babesia microti (new) A eore
Chlamydia pneumoniae Candida
Chlamydia trachomatis Aspergillus
Mycoplasma pneumoniae (new) niger

Ehrlichia

Yersinia species

Epstein Barr Virus (EBV)
Cytomegalovirus (CMV)
Herpes Simplex Virus 1 / 2

Varicella Zoster Virus (VZV) (new)
)
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Comparing Lyme Testing

Key terms:

ELISA — Enzyme Linked Immuno Sorbent Assay
Specificity - True negative rate
Sensitivity - True positive rate

Borrelia
Testing
Method

Summary

Testing
accuracy

Clinical
application

ELISA 1gG /
F=g 4%

Tests B-cell
imunmune
response
against Borrelia

Poor sensitivity
Poor specificity

Screening for
Borrelia
antibodies

ELISA C6 Tests part of B- Poor sensitivity | Alternative
cell immune Poor specificity | partly screening
response for Borrelia
against Borrelia antibodies
lgG/1lgM Tests B-cell Poor sensitivity | Confirmation

Seraspot

immune
response
(modern
Westernblot)

High specificity

test for Borrelia
antibodies
(modern
Westernblot)

Tickplex Basic

Tests B-cell
immune
response
including
“roundbodies”™

High
sensitivity
High
specificity

Screening for
Borrelia
antibodies
including
“roundbodies”™

Western blot

Tests B-cell

Poor sensitivity

Confirmation

immune High specificity | test for Borrelia
response antibodies

PCR Assesses Poor sensitivity | Reflects current
presence of High specificity | presence of
DMNA of Borrelia Borrelia
in blood

Elispot Tests T-cell High Reflects current
activity against sensitivity activity last 6-8
Borrelia High weeks

specificity
Borrelia Asseses Poor sensitivity | Reflects current

culture

presence of
Borrelia in
blood

High specifictiy

presence of
Borrelia
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CD57+ Natural Killer cells (NK cells):
CD57 flow cytometry

»
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CD3-/CD57+ T-lymphocytes

Subpopulation of the CD56+ NK cells

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

Reduction in untreated and inadequately treated Lyme disease

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

CD3-/CD57+ Cells

5 CD2-/CD56+ Flow Cytometry

5 T cells CD3+ (%) + 82,18 % 62,00 - 80,00 * >
5 T cells CD3+ (absolute) 1225 /ul 900 - 1900 [ ..*..... ]
5 NK cells CD56+ CD3- (%) - 4,75 % 6,00 - 29,00 <* ........ 1
5 NK cells CD56+ CD3- (absolute) 71 J/ul &0 - 700 [ *....... 1
5 CD57+ NK-cells (%) 18,27 % 2,00 - 77,00 [ LRl ]
5 CD57+ NK-cells (absolute) - 13 /ul 100 - 360 <* .. ... ]

The result of the CD57-cell count indicates chronic
immune-suppression, which can be caused by Borrelia
burgdorferi or other bacteria like Chlamydia pneumconiae or
Mycoplasma pneumcniae.

[MMUNOLOGY
LS

Immunology Letters

s sl
Volume 76, Issue 1, 1 February 2001, Pages 43-48 i?;
L y &

Decreased CDS7 lymphocyte subset in patients with chronic

Lyme disease "“All 31 chronic LD patients who
Raphael B. Stricker 3 2 &, Edward E. Winger® = =g = -

= Showmone were tested prior tc_) :':lntlblotlc
https://doi.org/10.1016/S0165-2478(00)00316-3 Get rights treatment had SIgnlflcantIv
(Odecreased CD57 lymphocyte O
counts (mean, 3016 cells per

Backoround. Chronie Lvme d L) ie 8 debiliating il N ul; normal, 60-360 cells per ul,
ackground: Chronic Lyme disease (LD) is a debilitating iliness caused by tic OH&P<O.001)."

O

Abstract

infection with the spirochete Borrelia burgdorferi. Although immunologic abnormalit) 7~ 0
appear to play a role in this disease. specific immunologic markers of chronic LD R not s



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

armf%labs

DSING TICK-BORME DISEASES ACADEMY 2 NUTRITEONAL MEDICIN
Mame, Firsk name Dakte:
> Actual and Former symptoms: Please mark with a cross X
1 Former or recent tick bite :
2 Farmer or recent bull s eye rash :
3 Summer Flu after tick bite :
4 Fatigue/Malaise/Lethargy :
5 Loss of physical/mental capacity, general weaknass :
6 Meck-pain, neck stiffness ||
7 Headache
8 Painful joints, swollen joints :
9 General aches and pains, tendon problems :
10 Muscle pain, muscle weakness :
11 Fever, Feverish Feeling, shivering :
12 Ears: intermittent red, swollen earlap ||
13 Heart problems, disturbance of cardiac rhythm L |
14 Cough, expectoration, breathlessness
15 Might sweat ]
16 Sleeplessness, waking up around p.m. j [ ]
17 Tinnitus :
18 Swollen lymph nodes :
19 Mumbness of the skin :
20 "Burning” or "pins and needles” skin sensations, painful sole or Foot ||
21 Back pain, back stiffness
22 Muscle pain, muscle weakness [ ]
23 Shivering, chill [ ]
24 Blurred, Fogagy, cloudy, Flickering, double vision :
25 Aggressivenass, drowsiness, panic attacks, anxiety, mood swings :
26 Concentration problems, short-term memory loss, Forgetfulness :
27 Skin partly thin, paper-like, transparent, dry ||
Total number of symptoms For Lyme Borreliosis

Antibiotics? When? Which one(s)? How long? Flease send the form to info@aonm.org or call 03331 210 305

21
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Coinfections checklist
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DIAGNOSING TICK-BORNE DISEASES.

Name, first name

Actual and Former symptoms
Please mark with a cross

Date (DO/MMYYY)

X

Score-Points
(Filled in by
physician/naturopakth)

Ranking

1 |Stomach ache, gut problems

L_1| Ehrlichia: .
2 |Anaemia Babesia:
3 |Diarhoea intermittent ] Ricketbsia:
4 |Fever or Feverish feeling ] Bartonells

Lack of concenkration, memonry disturbance,
forgetfulness

Chlpneumonize

& |Encephalitisfinflammation of the brain (NMR)

10

Chlbrachomatis: ...

7 | Yellowish colour of the skinfeyes

Yersinia: ..ooeee

g |Painful joints, swollen joints

Mycoplazma:

g |General aches and pains, tendon problems

Coxsackie-Wirus: ...

1o | Flu-like symptoms intermittent

EBW/CMV/HSV:

11 | Rash(es)

1z | Small red/purple spots of the skin

13 |Heart problems, disturbance of cardiac rhythm

14 | Cough, expectoration

415 |Headache

15 | Impaired liver functionf liver laboratory values

47 |Pneumenia, bronchitis

1g | Swollen lymph nodes

15 | Tonsilitis

20 |Enlargement of the spleen

21 |Fatigue [ exhaustion, intermittent or chrenic CFS

27 | Muscle pain, muscle weakness

23 | Shivering, chill

24 |Blurred, Fogay, cloudy, flickering, double vision

25 | MWausea, vemiting

26 | Dark urine

27 |ltching or pain when urinating

Please send the form to info@aonm.org or call our helpline on 03331 210 305

© by arminLabs GmbH - CEC: Armi

ZirbelstraZe 58, 2nd fFloor - 86134 Augsburg - Garm
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Electronic version fills automatically
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DIAGMOSING TICK-BORNE DISEASES

Mame, firskt name

Actual and former symptoms
Please mark with a cross

Date (DD/MM/YYYY)

X

Score-Points
(Filled im by
physician/naturopath)

Ranking

Stomach ache, qut problems

Ehrlichia: ............... ?

Anaemia

Diarhoea intermittent

Rickettsia: ..._.......9

Fever or feverish feeling

Bartonella: ........... 9.

Lack of concentration, memory disturbance,
forgetfulness

Encephalitis/Inflammation of the brain (NMR)

Chltrachomatis: _...2

Yellowish colour of the skin/eyes

Yersinia: _...........X

Painful joints, swollen joints

6
8
Chl.pneumoniae: 9
5
5
7

Mycoplasma: ..

General aches and pains, tendon problems

Coxsackie-Virus: ...

Flu-like symptoms intermittent

i~

EBV/CMV/HSV: ...

W =W = M| O|Ww

Rash(es)

Small red/purple spots of the skin

Heart problemns, disturbance of cardiac rhythm

Cough, expectoration

Headache

Impaired liver function/ liver laboratory values

Pneurnonia, bronchitis

Swollen lymph nodes

Tonsilitis

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

Download from
www.aonm.org

Enlargement of the spleen

Fatigue / exhaustion, intermittent or chronic CFS

Muscle pain, muscle weakness

Shivering, chill

Blurred, Foggy, cloudy, flickering, double vision

Mausea, vomiting

Dark urine

Itching or pain when urinating

I o o =« I o = D [ I
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Where to find the checklists:
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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

Richard Horowitz MD
w Why Can't | Get Better? "Most fibromyalgia

Are Your Fibromyalgia Symptoms patients

Due to Lyme Disease? are Lyme positive.”
Tick-borne disorders often mimic chronic pain syndromes (Rheum DIS Clln Non‘h Am.

1998 May; 24

v et

Lyme disease is the number one vector borne spreading epidemic worldwide, and mimics
common diseases such as Fibromyalgia (FM), Chronic Fatigue Syndrome (myalgic
encephalomyelitis), autoimmune diseases like rheumatoid arthritis and MS, as well as
psychiatric conditions such as depression and anxiety. The CDC recently released new
statistics showing that ten times more individuals have been affected with Lyme than
previously suspected. Since the blood tests for diagnosing Lyme disease have been
shown to be unreliable, we would expect that a certain percentage of those diagnosed
with FM are in fact suffering from Lyme disease. This has been my personal experience.
In the last 26 years, | have seen over 12,000 chronically ill individuals with Lyme and
associated tick-borne disorders, many of whom have been to 10-20 doctors looking for
answers for their chronic fatigue and musculoskeletal pain. Lyme and associated tick-
borne infections were often one of the underlying causes of their prablem.

Mxai=AKAQjssSWB9XgJzygUXBsmsREpY3DTN2ebrV5yN7vuVDaedJXyrGCo-_DJZUoh260H81Nu_NFyEBNKDGHM]EStHAhvpXjKJeonoKC

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

»
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Scientific References
(selection only)

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 Iliness (Gulf War Iliness)
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 1J. 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

»
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Fibromyalgia symptoms and Chlamydia pneumoniae
(CPN)

Musculoskeletal Pain and Inflammation B 5Soft tissue infection by
Chlamydia pneumoniae and subseqguent inflammation. @ Fibromyalgia
Syndrome often starts after injury/accident. In the normal response to
tissue repair, injured and inflamed areas attract macrophages. Chlamydia
pneumoniae infected macrophages can leave Chlamydia pneumoniae
behind in injured/inflamed area. Infection then becomes progressive
gradually spreading from that area. As generalized inflammation increases
(from free circulating cytokines) these sites are further infected by
parasitized macrophages drawn to increasingly inflamed sites, etc. See
hitp://www cpnhelp.org/how_chlamydia_pneumoniae_ B Porphyrins
blocking GABA receptors will also lower pain tolerance. B Generalized
cytokine load

Chlamydial Endotoxins. Chlamydia pneumoniae contains a number of
endotoxins in its structure, such as LPSi and H5PI-60. These endotoxins
cause widespread inflammation {cytokine cascades) and a host of other
metabolic disturbances. These are released chronically in small amounts in
Chlamydia pneumoniae infection and in larae amounts when Cpn cells are
killed.

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

ma

Diagnosis and Treatment of Chronic Mycoplasmal Infections in
Fibromyalgia and Chronic Fatigue
Syndromes: Relationship to Gulf War Illness

Garth L. Nicolson, Marwan Nasralla, Joerg Haier and Nancy L. Nicolson

The Institute for Molecular Medicine, 15162
Huntington Beach, CA 92649

Triton Lane

Summary

Mycoplasmal infections are associated with several acute and chronic illnesses, including
Pneumonia, Asthma, Rheumatoid Arthritis, Inmunosuppression Diseases such as AIDS, Genitourinary
Infections and Gulf War Illness (GWI). Using forensic Polymerase Chain Reaction blood samples from
132 Chronic Fatigue Syndrome (CFS) (Myalgic Encephalomyelitis ) and/or Fibromyalgia Syndrome
(FMS) patients were investigated for the presence of mycoplasmal infections in blood leukocytes. CFS

and FMS patients had completely overlapping signs and symptoms and
analysis. There was a significant difference between symptomatic CFS/
mycoplasmal infections (~63%) and healthy positive controls (~9%) (P
incidence of Mycoplasma fermentans infections in these CFS/FMS pati

were orouned for nurnases of

"The identification of mycoplasma infections
in the leukocyte blood fractions of a rather

(0% )(P<0. OOI) The prc.vah.ncn. of mycoplasmal infections in female anl Iarge Subset Of CFS FMS and arthritis
7

similar. Similar to GWI patients with mycoplasmal infections (~50%)
symptoms, mycoplasma-positive CES/FMS patients respond to 6-week
doxycycline, minocycline, ciprofloxacin, azithromycin and clarithromyc
antibiotics plus nutritional support appear to be necessary for recovery.

patients suggests that mycoplasmas, and
probably other chronic infections as well,
may be an important source of morbidity in
these patients.”

o)
This document is intellectual property of Armin Schwarzbach MD PhD.
arminlabs property 30

DIAGMOSING TICK-BORNE DISEASES

Reproduction only with permission. Please note the copyright.



Fibromyalgia and Epstein Barr Virus/CMV

Journal of Neurology and B B ovcon
Neuroscience

Home Articles~ Authors~ Editors InDetail~ Information~ Citations ContactUs Special Issue RSS

\\

The obtained results

Evaluation of Antiviral Antibodies against Epstein-Barr Virus and revealed that high EBV
Neurotransmitters in Patients with Fibromyalgia IgG concentrations in the
Reshkova V'*, Kalinova D' and Milanov I2 serum of patients with
"Rheumatology Clinic, St. Ivan Rilski Multiprofile University Hospital for Active Treatment, Sofia, Bulgaria FM correlated with pa in
2st. Naum Multiprofile Hospital for Active Treatment in Neurology and Psychiatry ? St. Naum, Sofia, Bulgaria intenSity and associated
*Corresponding Author:  Dr. Valentina Reshkova clinical sym ptoms. This is
i el o consistent with the fact
13 Urvich Str. 1612 Sofia,Bulgaria that FM is connected to

Tel: +359878622443 the immune response to
E-mail: v_reshkova@abv.bg O o -
certain infectious agents

Citation: Reshkova V, Kalinova D, Milanov I. Evaluation of Antiviral Antibodies against Epstein-Barr Virus and Neurotransmitte (e g EBV CMV) Z
Patients with Fibromyalgia. ] Neurol Neurosci. 2016, 6:3. doi: 10.21767/2171-6625.100035 r

Received Date: August 25, 2015; Accepted Date: November 10, 2015; Published Date: November 14, 2015

Visit for more related articles at Journal of Neurology and Neuroscience

Abstract

Fibromyalgia (FM) is characterized by chronic widespread pain lasting for a minimum of three months, and pain at mechanical
pressure in at least 11 of the 18 tender points. The cause of fibromyalgia is unknown. Several hypotheses have been developed
including "central sensitization". This theory proposes that fibromyalgia patients have a lower threshold for pain because of
increased reactivity of painsensitive neurons in the spinal cord or brain. Some researchers supposed that different

»
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Consider Borrelia in the differential diagnosis of
Rheumatoid Arthritis

] Clinical and Vaccine
£ Immunology

CVI Article | Journal Info. | Authors | Reviewers | Permissions | Joumnals ASM.org

Clin Vaccine Immunol. 2007 Now; 14{11): 14371441, FMCID: PMC21638181
Published online 2007 Sep 19. doi: 10.1128/CW1.00151-07

Serum Reactivity against Borrelia burgdorferi OspA in Patients with
Rheumatoid Arthritis-

Yu-Fan Hsieh,! Han-Wen Liu," Tsai-Ching Hsu,! James C.-C. Wei,? Chien-Ming Shih,* Peter J. Krause * and Gregory J.
Tsay'*

Author information & Ardicle notes = Copyright and License information k-

This article has been cited by other aricles in PMC.

ABSTRACT Go to:

Lyme arthritis and rheumatoid arthritis share common clinical features and synovial histology. It 15 unclear
whether thev also share similar pathogenesis. Previous studies have shown that the severity and duration of
Lyme arthritis correlate directly with serum concentrations of antibody against outer surface protemn A
{OspA) of the causative pathogen Borrelia burgdorferi. We tested the sera of 68 subjects with rheumatoid
arthritis, 147 subjects with other autoimmune diseases, and 44 healthy subjects who had never had Lyme

»
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Detection of Mycoplasmal Infections in Blood of
Patients with Rheumatoid Arthritis

Jorg Haier', Marwan Nasralla', A. Robert Franco®, and Garth L. Nicolson">

"The Institute for Molecular Medicine, 15162 Triton Lane, Huntington Beach, CA 92649-1041
*The Arthritis Center of Riverside, Riverside, CA 92501

SUMMARY

Objectives: Mycoplasmal infections are associated with several acute and chronic illnesses. Some
mycoplasmas can enter a variety of tissues and cells and cause system-wide or systemic signs and
symptoms,

Methods: Patients (14 female, 14 male) diagnosed with Rheumatoid Arthritis (RA) were investigated for
mycoplasmal infections in their blood leukocytes using a forensic Polymerase Chain Reaction (PCR)
procedure. Amplification was performed with genus- and species-specific primers, and a specific radio-
labeled internal probe was used for Southern hybridization with the PCR product. Patients were
investigated for presence of Mycoplasma spp., and positive cases were further tested for {nfections with

the following species: M. fermentans, M. hominis, M. pneumoniae and n

Results: The Mycoplasma spp. sequence, which is not entirely specific for mycoplasmas, The resu Its SuggeSt
from the peripheral blood of 15/28 patients (53.6 %), and specific PCR products could no -

13 patients (46.4 %). Significant differences (p<0.001) were found between patients and p that a hlg h percentage
controls in the genus-test (3/32) and in the specific tests (0/32). Moreover, the incidence o R A 1

infections was similar in female and male patients. Using species-specific primers, we wery Of patlents have

infections of M. fermentans (8/28), M. pneumoniae (5/28), M. hominis (6/28) and M. pene system ic mycoplasmal
RA patients. In 36% of the patients we observed more than one mycoplasma speciey . - .
leukocytes. All multiple infections occurred as combinations of M. fermentans with other spe | nfectlons.

Conclusions: The results suggest that a high percentage of RA patients have systemic mycoplasmal
infections. Systemic mycoplasmal infections may be an important cofactor in the pathogenesis of RA, and
their role needs to be further explored.
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Fibromyalgia/Rheumatoid Arthritis: possible lab tests
(but use the checklist to tailor this to the patient)

Borrelia SeraSpot + Borrelia EliSpot + CD57-cells

Chl. pneumoniae IgG/IgA antibodies + Chl. pneumoniae EliSpot
Chl. trachomatis IgG/IgA antibodies + Chl. trachomatis EliSpot
Myco. pneumoniae IgG/IgA antibodies + Myco. pneumoniae Elispot
Ehrlichia/Anaplasma IgG/IgM antibodies + Ehrlichia/Anaplasma EliSpot
Rickettsia IgG/IgM antibodies

Bartonella IgG/IgM antibodies + Bartonella EliSpot

Coxsackie Virus 1IgG/IgA antibodies

EBV antibodies including Early Antigen + EBV EliSpot

CMV IgG/IgM antibodies + CMV EliSpot

VZV 1gG/IgA/IgM antibodies + VZV EliSpot

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

Yersinia IgG/IgA antibodies + Yersinia EliSpot

HHV6 IgG/IgM antibodies

ANA (antinuclear antibodies) + CCP (cyclic citrullinated peptide)
antibodies

»
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ME and Lyme Borreliosis: connection recognized
two decades ago

Chronic Fatigue Syndrome in Patients

with Lyme Borreliosis

Johannes Treib Markus T. Grauer Anton Haass Jiirgen Langenbach

Gerhard Holzer Ralph Woessner

Department of Neurology, University Hospital of the Saarland, Homburg, Germany

Key Words
Lyme disease - Neuroborreliosis - Chronic fatigue
syndrome

Abstract

Several authors have reported a chronic fatigue-like syn-
drome in patients that have suffered from Lyme borrelio-
sis in the past. To further investigate this suspicion of an
association without sample bias, we carried out a pro-
spective, double-blind study and tested 1,156 healthy
young males for Borrelia antibodies. Seropositive sub-
jects who had never suffered from clinically manifest
Lyme borreliosis or neuroborreliosis showed significant-
ly more often chronic fatigue (p = 0.02) and malaise (p =
0.01) than seronegative recruits. Therefore we believe it
is worth examining whether an antibiotic therapy should
be considered in patients with chronic fatigue syndrome

and positive Borrelia serology.
Copyright@ 2000 5. Karger AG, Basel

Introduction

Lyme borreliosis is the most common vector-borne
infection in the northern hemisphere with an annual inci-
dence of 69 cases per 100,000 inhabitants [1]. Although
the clinical course of borreliosis has been well described,
data supporting the existence of a syndrome of chronic
fatigue following infection is only just emerging [2].

arm(i%labs

DIAGMOSING TICK-BORNE DISEASES

Symptoms of the postinfectious chronic fatigue syndrome
include persistent headaches, neuropsychological deficits
and general malaise which can occur months or even
years after infection and successful treatment of borrelio-
5is [3-5]. This has been reported by Shadick et al. [S]ina
population-based, retrospective cohort study showing a
significantly higher incidence of fatigue (26 vs. 9%; p =
0.04) and impaired ability to concentrate (16 vs. 2%; p=
0.03) in patients that had been diagnosed with Lyme bor-
reliosis when compared with an uninfected control popu-
lation. In addition, Benke et al. [3] studied patients sever-
al years after they had been treated for Lyme borreliosis
and compared their scores on various neuropsychological
tests against an age- and education-matched control
group. These patients showed deficits in memory, mental
flexibility and articulatory and phonematic skills that
were limited to a few memory functions and did not
appear to be linked to a general mental decline.

In a recent clinical and serological follow-up study,
Treib et al. [6] observed a significant reduction of neurolog-
ical deficits 4.2 years after antibiotic treatment. However,
more than half of the patients reported unspecific com-
plaints such as headache as well as memory and concentra-
tion problems, similar to a chronic fatigue syndrome.

The association between Lyme borreliosis and chronic
fatigue remains uncertain, however. It is also unclear
whether an infection with Borrelia can lead to isolated
neuropsychological deficits that resemble a chronic fa-
tigue syndrome without the patient manifesting any other
clinical signs of borreliosis or neuroborreliosis.

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

This was almost two
decades ago - in
2000: a large-cohort
study, with 1,156
subjects. Conclusion:

“"When encountering a patient
with chronic fatigue syndrome
one should consider
Borreliosis as a possible
cause”
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The ME International Consensus Primer recommends
considering Borrelia burgdorferi

International Consensus Primer
for

Medical Practitioners
International Consensus Panel

Editors: Bruce M. Carruthers, MD, CM, FRACP(C)
Marjorie 1. van de Sande, B Ed *

" OK

Immune: Tender lymphadenopathy: O cervical, O axillary, O inguinal regions (more prominent in acute phase),
O flares with exertion; O crimson crescents in the tonsillar fossa: O demarcated along margins of both anterior and
pharyngeal pillars, O if patient has no tonsils, they assume a posterior position in the oropharynx; O splenomegaly
Gl: O increased bowel sounds, O abdominal bloating, O abdominal tenderness: epigastrium (stomach), right lower
quadrant (terminal ileum) and left lower quadrant (sigmoid colon) — most patients have tenderness in 2-3/3 areas
Cardiovascular & respiratory: O arrhythmias: O BP as above; O mottling of extremities, O extreme pallor,
0 Raynaud's phenomenon, O receded moons of finger nails (chronic phase)

Laboratory/Investigative Protocol: Diagnose by criteria. Confirm by laboratory and other investigations. A broad
panel of tests provides a more robust basis to identify symptom patterns, abnormalities and orient treatment.
Routine laboratory investigation: O CBC, O ESR, O CA, O P, O RBC Mg, O vitamin D3, O B12 & folate, O ferritin, O zinc,
0O FBS, O PC, O Hb A1C, O serum electrolytes, O TSH, O protein electrophoresis screen, O CRP, O creatinine, O ECG
(U+ T wave notching), O CPK and liver function, O rheumatoid factor, O antinuclear antibodies, O urinalysis,
O essential fatty acids, O CoEnzyme Q10, O immunoglobulins, O diurnal cortisol levels, O TTG, O serotonin
Additional laboratory investigation: (as indicated by symptoms, history, clinical evaluation, lab findings, risk factors)
O 24 hour urine free cortisol, O DHEA sulphate, O ACTH, O chest x-ray, O hormones including free testosterone O
panoramic x-ray of dental roots, O amino acid profile, O abdominal ultra sound, O lactose/fructose breath test
Further testing with specificity to ME, if and as indicated. Some tests are in the research stage but can identify
abnormalities and focus treatment. Viral tests should be interpreted by a physician experienced in these infections.

Pathogen Tests Pathogen Tests

0 Enterovirus RT-PCR, serology, stomach biopsy O mycoplasma DNA-PCR, serology

00 EBV, 0 CMV, O HHV-6 | DNA-PCR, serology, antigenemia O Borrelia burgdorferi | DNA-PCR, serology, Western Blot
01 Clamydia pneumonia DNA PCR, serology O Parvovirus B19 DNA-PCR, IgG, IgM,

Immune system profiles: 0O *JNK cell function & 1 cytotoxicity; 00 B & T-cell function: O 1gG, O IgG subclasses 1-4; 0O
IgA, 0 1gM (shift from T1 to T2), 0 cytokine/chemokine profile panel (94% accuracy): IL-8, IL-13, MIP-1B, MCP-1, IL4,
o flow cytometry for 4 lymphocyte activity, 0 4 37 kDa 2-5A RNase L immunoassay — defect/ratio & bioactivity, O
food sensitivity panel, O chemical sensitivities, O stool for WCB - D-lactic acid bacteria balance, ova & parasites, O
autoimmune profile, Intestinal dysbiosis: O IgA & IgM for intestinal aerobic bacteria in serum, 01 leukocyte
elastase activity in PBMCs, O IgG food intolerance test, O toxoplasmosis

Neurological & static testing: 0 *SPECT scan with contrast - | cortical/cerebellar region cerebral blood flow (rCBF) in
the frontal, parietal, temporal and occipital & brain stem regions - more brain involvement indicates increased iliness
severity, [ MRI of brain = {increased T2-weighted images in high white matter tracts & loss of GM volume) & rule
out MS, 0 MRI of spine (dynamic disc bulges/herniation , stenosis), 01 sleep study (| stage 4 sleep, sleep pattern &
rule out treatable sleep dysfunctions — upper airway resistance syndrome, sleep apnea, etc.)

PENE: A 2 consecutive day comprehensive 8-12 minute cardiopulmonary exercise stress test (measuring heart, lung, and
metabolic function) - only ME patients have significantly worse scores the second day & abnormal recovery from exertion.
* Exercise tolerance test with expired gas exchange - (2 consecutive days) — measure cardiovascular, pulmonary &

Editors: Carruthers & van de Sande 11
Source: http://www.lymefiles.com/ME%20adult%20and%2
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http://www.lymefiles.com/ME adult and pediatric 2012.pdf

References for the Lyme Disease/ME connection

(1/2)

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 Iliness. 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

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

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=1Sx3KdFaupA&t=8m40s

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

In patients with a central nervous system component,
think herpes viruses (EBV, HSV, CMV, VZV, HHV6)

Virus Adaptation and Treatment Dove

a ORIGINAL RESEARCH
A paradigm linking herpesvirus immediate-early gene
expression apoptosis and myalgic encephalomyelitis
chronic fatigue syndrome

This article was published in the following Dave Press journal
Virus Adaptation and Treatment

21 February 2011

Number of times this article has been viewed

A Martin Lerner' Abstract: There is no accepted science to relate herpesviruses (Epstein-Barr virus [EBV],
Safedin Beqai2 human cytomegalovirus [HCMV], and human herpesvirus 6 [HHV6]) as causes of myalgic
Department of Medicine, encephalomyelitis (ME)/chronic fatigue syndrome (CFS). ME/CFS patients have elevated
William Beaumont Hospital, serum immunoglobulin (Ig)G serum antibody titers to EBV, HCMYV, and HHV6, but there
Royal Oak, M, USA; is no herpesvirus DNA-emia, herpesvirus antigenemia, or uniformly elevated IgM serum
inDdC‘ILn:)ﬂ;::j';BB;:mr\Es. antibody titers to the complete virions. 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.

Keywords: ME/CFS, Epstein-Barr virus (EBV), human cytomegalovirus (HCMV). HHV6.

“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.”

abortive replication

cytomegalovirus (HCMV) and human herpesvirus 6 (HHV6) have bipl

of replication and latency during which these large virus genomes 4 - V@riant 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

s Ll TTY

Infecting the brain via the Olfactory Nerve, Limbic Encephalitis
The gamma herpesvirus Epstein-Barr virus (EBV) and both beta herp HHV_6 can travel to the braln through the nose, and IS also the domlnant

CFS patients in the hippocampus: reduced concentration of
N-acetylaspartate, (Brooks 2000), hippocampal atrophy and 5-HT1A
receptor binding in the hippocampus (Cleare 2005)."

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

Coxsackie frequently found in ME - especially B1

“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 iliness and some
lymphadenopathy may be present. Routine laboratory investigations are
usually normal. Recovery usually takes place within a few weeks or months
but the iliness 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.”

Source: 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)

Borrelia SeraSpot + Borrelia EliSpot + CD57 cells

Chlamydia pneumoniae IgG/IgA antibodies + Chlamydia
pneumoniae EliSpot

Mycoplasma pneumoniae IgG/IgA antibodies
Bartonella IgG/IgM antibodies

Parvovirus B19 IgG/IgM antibodies
Echovirus IgG/IgM antibodies

Coxsackie Virus IgG/IgA antibodies

EBV EliSpot

CMV EliSpot

Herpes Simplex Virus 1/2 1gG/IgA/IgM antibodies + Herpes
simplex Virus EliSpot

HHV 6-IgG/IgM antibodies

»
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2016 editorial, Journal of Alzheimer's Disease, 31 authors:
“incontrovertible evidence of a microbial component"

e 4

/ HHS Public Access
\(’ Author manuscript
‘

Peer-reviewed and accepted for publication

About author manuscripts Submit a manuscript
J Alzheimers Dis. Author manuscript; available in PMC 2017 Jun 4. PMCID: P
Published in final edited form as: NIHMSID: NI

J Alzheimers Dis. 2016; 51(4). 979-984.
doi: 10.3233/JAD-160152

Microbes and Alzheimer’s Disease

Ruth F. Itzhaki,®" Richard Lathe,>" Brian J. Balin,®* Melvyn J. Ball ? Elaine L. Bearer,® Heiko Braak,’ Maria J.
Chris Carter ! Mario Clerici S. Louise Cosby ]} Kelly Del Tredici,f Hugh Field ¥ Tamas Fulop,' Claudio Grassi
Griffin " Jurgen Haas P Alan P. Hudson ® Angela R. Kamer P Douglas B. Kell, @ Federico Licastro " Luc Letenr
Lovheim ! Roberta Mancuso," Judith Miklossy,¥ Carola Otth * Anna Teresa Palamara * George Perry ¥ Chris
Preston, Z Etheresia Pretorius,3@ Timo Strandberg ® Naji Tabet °© Simon D. Taylor-Robinson 94 and Judith A
Hudson®®

Author information » Copyright and License information »

The publisher's final edited version of this article is available at J Alzheimers Dis
See other articles in PMC that cite the published article.

“There is incontrovertible
evidence that Alzheimer’s
Disease has a dormant
microbial component. We can't
keep ignoring all of the
evidence”

Professor Douglas Kell,
Manchester University

“We refer to the many studies,
mainly on humans, implicating
specific microbes in the elderly

We are researchers and clinicians working on Alzheimer’s disease (AD) or related topics, and we writ1 b ra | n. n ota bly h e rpes si m p I ex
7

express our concern that one particular aspect of the disease has been neglected, even though treatmen
based on it might slow or arrest AD progression. We refer to the many studies, mainly on humans,

implicating specific microbes in the elderly brain, notably herpes simplex virus type 1 (HSV1), Chia
preumoniae, and several types of spirochaete, in the etiology of AD [1-4]. Fungal infection of AD bra
6] has also been described, as well as abnormal microbiota in AD patient blood [7]. The first observati

virus type 1 (HSV1),

i Chlamydia pneumoniae, and

several types of spirochaete,

. . -
of HSV1 in AD brain were reported almost three decades ago [8]. The ever-increasing number of thesg In the etio l Ogy Of AD [l_ﬂ] C

studies (now about 100 on HSV1 alone) warrants re-evaluation of the infection and AD concept.

AD is associated with neuronal loss and progressive synaptic dysfunction, accompanied by the deposition

»

) I—mﬂ—] la bs This document is intellectual property of Armin Schwarzbach MD PhD.
Reproduction only with permission. Please note the copyright.

DIAGMOSING TICK-BORNE DISEASES

42



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5457904/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5457904/#R4

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?

Science Translational Medicine .

Hews Joamals Topics Careers
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SHARE retmamsinasm

P Amylmd [3 pephde protects against microbial
infection in mouse and worm models of

o Alzheimer's disease

Deepak Kumar Vijaya Kumar” , 5= Hoon Choi~ | Kevin L Washicosioy~ . 'William A. Eimer, Stephanis
'@ Tucker', Jessica Ghofrani', Aaron Lefkowitz', Gawain McColF, Lee E Goldstein”, Rudolph E. Tanzi*" and
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"Our findings raise
the intriguing
possibility that
Alzheimer's
pathology may arise
when the brain
perceives itself to be
under attack from
invading pathogens”
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Alzheimers / Dementia

Borrelia SeraSpot + Borrelia-EliSpot + CD57 cells

Chlamydia pneumoniae IgG/IgA antibodies + Chlamydia
pneumoniae EliSpot

Mycoplasma pneumoniae Elispot and IgG/IgA antibodies
Coxsackie Virus IgG/IgA antibodies

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

EBV EliSpot
CMV EliSpot
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Vast number of microbes associated with psychiatric

symptoms (1/2) ....

Box 1. Some microbes associated with
mental symptoms & mental illness.

Spirochetes

= Borrelia afzelii (Lyme disease in the UK and
the rest of Europe)

= Borrelia burgdorfen sensu stricto (Lyme
disease in the UsA, UK and rest of Europe)

= Borrelia garinii (Lyme disease in the UK and
rest of Europe)

= Baorrelia hermsii (relapsing fever)

* Borrelia tunicatae (relapsing fever)

= [pptospira (Leptospirosis)

* Treponema pallidum pallidum (syphilis)

Bacteria

* Anaplasmas phagocytophilum {human
granulocytic ehrlichiosis)

= Bartonella henselae (cat scratch fever)

» Bartonefla guintana (trench fever)

* Bartonella rochalimae (bartonellosis)

= Chiamydophilia pneumoniae (chlamydia)

» Chlamydophila psittaci (chlamydia)

* Coxiella burnetti (Q-fever and post-Q fever
fatigue syndrome)

» Fhriichia chaffeensis (human
manocytic ehrlichioss) —
s Francisella tularensis (rabit fever or tularemia)
s Haemophiius influenzae (haemophilus)
& [istefia
s Meningococcus (meningococcal meningitis)
* Mycoplasma fermentans
* Mycoplasma pneumaoniae
s Mycobacterium tuberculosis (tuberculosis)
& Rickettsia akar (rickettsialpox)
* Rickettsia rickettsi (rocky mountain
spotted fever)

* Rickettsia species (eastern tick-borne
rnckettsiosis)

s Shigella (shigellosis)

s Streptococcus pNeumaoniae or pneumaococcus
(pneumonia)

s Streptococcus (pediatric autoimmune diseases
associated with Streptococcus, Sydenham's
chorea and 5t Vitus dance)

Yeast

& Candida albicans (candidiasis)
& Candida dubliniensis

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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... Microbes associated with neuropsychiatric
syndromes (2/2)

s Paramyxowvirus (measles virus)

Box 1. Some microbes associated with

* Parvo B19
mental symptoms & mental illness . Poliovins
(cont.). * Rabies virus
Prion * Rubella
= Vanant Creutzfeldt-Jakob » Toga virus
Viruses » Varicella zoster virus (chicken pox)

* Borna wvirus
* Coltivirus (Colorado tick fever)

Viral meningitis
West Nile virus

o Coxsackievirus Protozoa
» Cytomegalovirus * Plasmodium (malaria)
* Enterovirus s Babesia microti (babesiosis)
* Flawvindae virus (Japanese B encephalitis) * Babesia duncani {babesiosis)
* Hepatitis C virus * Other Babesia species ( babesiosis)
* Herpes virus family » Toxoplasma gondii (toxoplasmosis)
* Human endogenous retroviruses Parasites
» Human herpesvirus 4 or Epstein—Barr vinus s Blastocystis (blastocystosis)
= HIV * Taenia solium (neurocysticercosis
» Influenza A virus subtype H3N2 or cysticercosis)
(Hong Kong flu) Fungal
* Influenza virus » Cryplocococcus
o Pandemic influenza of 1918 * Cocoidiomycosis
S : j . jsm: j j onic infectious diseases and neurological outcome. Ped Health. 2009;3:125-40.
ource: Bransfield RC. Preventable cases of autism: relationship between chri f g
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“"Greater frequency of Lyme disease symptoms and
disease-related impairment was related to greater OCD”

General Hospital Psychiatry

journal homepage: www.elsevier.com/locate/genhospsych

Obsessive-compulsive symptoms in adults with Lyme disease A |
Check far
updates

Carly Johnco™”, Brittany B. Kugler”, Tanya K. Murphy“®*, Eric A. Storch

* Centre for Emotional Health, Department of Psychology, Macquarie University, Sydney, NSW, Australia
P Westchester Anxiety Treatment Center, Westchester, NY, USA

© Department of Pediatrics, University of South Florida, Tampa, FL, USA

9 Department of Psychiatry & Behavioral Neurosciences, University of South Florida, Tampa, FL, USA

© Johns Hopkins Medicine All Children's Hospital, St. Petersburg, FL, USA

f Baylor College of Medicine, Houston, TX, USA

ARTICLE INFO ABSTRACT

Keywords: Objective: This study examined the phenomenology and clinical characteristics of obsessive compulsive symp-

Lyme disease toms (OCS) in adults diagnosed with Lyme disease.

Obsessive compulsive disorder Method: Participants were 147 adults aged 18-82 years (M = 43.81, SD = 12.98) who reported having been

oco diagnosed with Lyme disease. Participants were recruited from online support groups for individuals with Lyme

Lyme disease, and completed an online questionnaire about their experience of OCS, Lyme disease characteristics, and
the temporal relationship between these symptoms.

Results: OCS were common, with 84% endorsing clinj

symptoms onset during the six months following their Li “"' gr?ater 0CS Occurred in the group Who
symptoms were temporally related. Despite the common| eXperienced the symptoms, in comparison to

identified these symptoms as problematic. Greater freq|

impairment was related to greater OCS. In the majority of the g roup"that d Id not eXperIence that
to psychological and pharmacological treatment. Around Sym ptom .

nrovement in OCS followine antibiotic treatment.

Source: Johnco C, Kugler BB, Murphy TK, Storch EA. Obsessive-compulsive symptoms in adults with Lyme disease. Gen Hosp Psychiatry. 2018;51:85-89.
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Presence of Toxoplasma gondii more frequent in OCD
patients than in controls (2017 study, 7471 subjects)

Eur Psychiatry. 2017 Feb;40:82-87. doi: 10.1016&/].eurpsy.2016.09.001. Epub 2016 Dec 16.

Toxoplasma-infected subjects report an Obsessive-Compulsive Diso
and score higher in Obsessive-Compulsive Inventory.

Flegr J', Horadek J?2.

+ Author information

Abstract
BACKGROUND: Latent toxoplasmosis, the life-long presence of dormant stages of Toxoplasma in in
anamnestic IgG antibodies in blood, affects about 30% of humans. Infected subjects have an increa
including schizophrenia. Several studies, as well as the character of toxoplasmosis-associated distu
toxoplasmosis could also play an etiological role in Obsessive-Compulsive Disorder (OCD).

METHODS: The aim of the present cross-sectional study performed on a population of 7471 volunte
between toxoplasmaosis and OCD, and toxoplasmosis and psychological symptoms of OCD estimate

Inventory-Revised (OCI-R).

“.... 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].”

RESULTS: Incidence of OCD was 2.18% (n=39) in men and 2.28% (n=83) in women. Subjects with toxoplasmosis had about a 2.5 times
higher odds of OCD and about a 2.7 times higher odds of learning disabilities. The incidence of 18 other neuropsychiatric disorders did not
differ between Toxoplasma-infected and Toxoplasma-free subjects. The infected subjects, even the OCD-free subjects, scored higher on the

OCI-R.

LIMITATIONS: Examined subjects provided the information about their toxoplasmosis and OCD statuses themselves, which could result in

underrating the strength of observed associations.

CONCLUSIONS: The results confirmed earlier reports of the association between toxoplasmosis and OCD. They also support recent claims

that latent toxoplasmosis is in fact a serious disease with many impacts on quality of life of patients.

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.
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Mycoplasma also associated with OCD and Tourette’s

Open Neuwrol J. 2012; 6: 124-1238. PMCID: PMC3514747
Published onling 2012 Mov 16. doi: [10.2174/1874205X01206010124] PMID: 232304533
Suppl 1

The Relationship between Tourette’'s Syndrome and Infections

Daniela | Krause" and Norbert Miiller

"Mycoplasma has also been
associated with OCD, Tourette’s
syndrome, parkinsonism,

Abstract and dystonia.137-139™

Author information = Article notes & Copyright and License information = Disclaimer

Thig article has been cited by cther arficles in PMC.

Increasing evidence shows that infections and an activated immune status might be involved in the
pathogene-sis of tic disorders. Studies discuss the influence of neurotrophic bacteria and viruses on
different psvchiatric disorders. In addition, signs of inflammation and immunoclogical abnormalities have
been described especially in schizophrenia and Tourette’s syndrome (tic disorder). Neuroimaging studies
revealed mncreased microglial activation in psychiatric diseases; indicating an inflammatory state of the

CNs.

However, it still remains unclear what the underlying mechanism 1s of how infectious agents could
contribute to tic svmp-toms. One hypothesis 1s that not only one particular infectious agent causes directly
to the disease; instead different (chronic) infections mfluence the immune balance and are therefore
involved in the pathology. In tic disorders, infections with group A streptococct, Borrelia burgdorferi or
Myeoplasma pnewnoniae seem to be associated with symptoms of the disease. Studies have shown that
immunologic treatment improves and prevents the re-occurrence of clinical svmptoms in Tourette’s
syndrome. Also post-infectious events by cross-reactive antibodies(agamst M-protein) and an altered
dopamine rgic{noradrenergic) neurotransmission as well as inflammatory/immunological dvsregulations
were considered as possible mechanisms to cause symptoms. Another contributing factor to the
pathogenesis of these dlseases could be an activation of the tr\“plopha_n catabohsm th:ough mfechous

Source: 1. Rhee H, Cameron DJ. Lyme disease and pediatric autoimmune neuropsych/atr/c d/sorders assoaated 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

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

Toxoplasma IgG/IgM

Mycoplasma pneumoniae IgG/IgA antibodies + Mycoplasma
EliSpot

Toxoplasma IgG/IgM antibodies

Anti-streptolysin titer

Anti-DNAse-B
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Multiple tests of bacterial and viral infections
available, as well as many others

arminlab:

DIAGMOSING TICK-BORNE DISEAS

O Armin Labs Tests )

TRITEN + Please call 03331 210 305 to enquire about additional tests if needed. g M| ﬂlabs
Test# | Description of test Price Test # | Description of test Price
ol Borrelia Elispot CPDA £166 041 ENA screening Serum £165
o2 CD3/CD57+ cells Hep+EDTA £116 042 |c- and p-ANCA Serum £46
o3 Borrelia [gG/IgM ELISA Serum £55 043 |CRP Serum £16
o4 Borrelia IgG/IgM Seraspot Serum £126 044 Diarrhoea/Coeliac Disease Serum £83
o5 Borrelia DNA PCR EDTA £134 045 Organ profile: FBC, AST, ALT, Serum, £67
o6 Ehrlichia/Anaplasma Elispot CPDA £76 GGT, LDH’CHE’ total bll}n'.'hm’ . EDTA

—— amylase, lipase, CK, creatinine, uric
07A | Anaplasma IgM/IgG antibodies Serum £80 acid, sodium, potassium, alkaline
o7B | Ehrlichia IgM/IgG antibodies Serum £80 phosphatase, TSH
o8 Ehrlichia/Anaplasma DNA PCR 2x EDTA £157 046 |Total protein, protein electrophoresis ~ Serum £18
o9 Bartonella IgG antibodies Serum £80 047 | Lipid profile (cholesterol, Serum £13
(henselae + quintana) triglycerides, HDL, LDL)
09A | Bartonella Henselae Elispot CPDA £76 048 | Thyroid hormones (TSH. fT3, fT4)  Serum £59
ol0 Bartonella IgM antibodies Serum £80 049 |Thyroid antibodies (TPO abs, Serum £114
(henselae + quintana) TG Abs, TSH receptor Abs)
oll Bartonella DNA PCR EDTA £157 050 | Parvovirus B19 IgG/IgM antibodies ~ Serum £46
ol2 Babesia IgG/IgM antibodies Serum £80 o051  |Vitamin D Serum £38
ol12A | Babesia microti Elispot CPDA £76 052 |Vitamin B6 EDTA £45
ol3 Babesia DNA PCR EDTA £157 053 |Vitamin B12 Serum £20
ol4 Babesia DNA FISH 2xEDTA £236 o054 | Folate Serum £20
ol5 Chlamydia pneumoniae Elispot CPDA £76 055 | LipoDens Lipoproteins Serum £141
olé Chlamydia pneumoniae IgG/IgA Serum £55 056 | C-6 ELISA Serum £40
antibodies 057 | Borrelia myamotoi Elispot CPDA £76
ol7 Chlamydia trachomatis Elispot CPDA £76 058 | Coxiella Burnetti antibodies Serum £161
ol8 Chllzmg.dla trachomatis IgG/IgA Serum £55 559 | Malaria - proof of antigen EDTA £19
t: " " "
e - 060 | Salmonella antibodies (Widal) Serum £109
ol9 Mycoplasma pneumoniae [gG/[gA  Serum £55
antibodies 061 |Reverse T3 : Serum £45
ol9A | Mycoplasma pneumoniae Elispot CPDA £76 063 | Hormone Analysis - Estrogen Serum £13
ST ; T2G I oo 3 e 064 | Hormone Analysis - Testosterone Serum £28
DZl Yoonp _asg;? £G/1gM antibodies C;r;i = 065 | Hormone Analysis - DHEA Serum £28
t -
D22 ers%nfa 15/1:)0 o, : 066 | Hormone Analysis - Progesterone Serum £28
= Y?rsmla.IgG leA e.mn .0 = Serum 2 067 |Hormone Analysis - Serum £28
o023 Rlcket?sm IeG Ell’lt.lb()dlf:s Serum £80 Dihydrotestosterone (DHT)
+
= i:?zom_ ;nnN;)serl-)b 5 3 = 069 | Dengue Virus [gG/IgM antibodies Serum £49
tt: t X - -
. jexetla gV amibodies erum 070 | Candida [gG/IgA/IgM antibodies Serum £96
(conorii + mooseri)
pys I — e o70A |Candida albicans Elispot CPDA £76
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For further information on testing: lots of downloadable
presentations available on the AONM website

& Academy of Nutritional I X
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Upcoming Events

Past Events Overview

Lifting the Veil Conference Series

— AONM 2017 International Conference: Waking to a New Dawn

LABORATORY TESTING

AONM closely works with various laboratories and provides
a unique and well-supported testing service

ORDER FORMS > CONTACT US

s:/faonm.org/upcoming-events/
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Presentations by Dr. Schwarzbach at each of the

“Lifting the Veil” conferences, available as downloads

C (O | & Secure
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DIAGMOSING TICK-BORNE DISEASES

https://aonm.org/Itv-conference-series/
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»

_ ARMIN LABS FOOD INTOLERANCE
HOME ABOUT ~ CLINIC ~ EVENTS ~
TESTING ~ TESTING ~
LIFTING THE VEIL CONFERENCE SERIES Home . Lifing the Veil Conference Series

During 2015 and 2016 AONM held a ground-breaking series of conferences which focused on different aspects of Lyme Disease and co-infections.
Speakers from around the world were invited to speak and ‘lift the veil’ on the misconceptions and lack of treatment for these conditions.

You can find here summaries of the conferences as well as the presentations given by speakers.

Lifting the Veil |

L& Al Lifting the Veil Il

Lifting the Veil lll

The powerpoint presentations are provided for free and videos of these conferences are available to buy from AONM. Please contact info@aonm.org or call 03331 210 305
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Click on LTV I, II or I1I, and scroll down to
Dr. Schwarzbach

® Lifting the Veil Conferen: x

[ a] | & Secure | https://aonm.org/lifting-the-veil-conference-i-infections-pathogens-their-role-in-chronic-disease/

Apps | 1-52.0-509254439060 @' ear
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established to consider the possible interactions between Vaccines and NAPS tablets and served on the Gulf Support Group convened at the Royal British Legion.

Professor Hooper worked with the Autism Research Unit at the University of Sunderland for over 20 years. He is Patron of the Sunderland and South Shields ME Association
and a member of the John Richardson Newcastle Research Group, which consists of eminent physicians and scientists researching ME, particularly the misdiagnosis of

organochloride pesticide poisoning.

Dr. Judy Mikovits, PhD is a molecular biologist and virologist with over 30 years of scientific expertise. After over 20 years at the National Cancer Institute, she served as

Research Director of the Whittemore-Peterson Institute (WPI) for Neuroimmune Disease in Nevada, USA, for 5 years.

Aswell as sharing her insights into retroviruses and neuroimmune disease, Dr. Mikovits will also be discussing her recent book “Plague: One Scientist’s Intrepid Search for the
Truth about Human Retroviruses and Chronic Fatigue Syndrome, Autism, and Other Diseases”, and the wider implications of what it reveals
(http:/fwww.plaguethebook.com/).

Dr. Mikovits continues to work on neuroimmune disease and cancer at MAR Consulting, an endeavour she shares with the renowned microbiologist widely regarded as the
father of human retrovirology, Dr. Francis W. Ruscetti.

Dr. Judy Mikovits, Lifting the Veil Part 1 PDF
Dr. Judy Mikovits, Lifting the Veil Part 2 PDF

Dr. Armin Schwarzbach, Ph.D, MD has specialised in the diagnosis and treatment of patients with tick-borne diseases for over 15 years. He was co-founder of the Borreliosis
Clinic Augsburg (BCA) from 2007 - 2014, and is now CEO of the autonomous laboratory ArminLabs, Augsburg, Germany. He is a Board Member of the International Lyme
and Associated Diseases Society, ILADS, and serves as an expert on advisory committees on Lyme Disease in Australia, Ireland, France and Germany. Dr. Schwarzbach will be

speaking on the topic: “Multiple infections by Borrelia burgdorferi and other tick-borne pathogens: symptom complexity, diagnostic tests and consequences for therapy.”
Dr. Armin Schwarzbach, Lifting the Veil PDF

Professor B. K. Puri, MA, PhD, MB, BChir, BSc (Hons) MathSci, DipStat, PG Dip Maths, MMath, FRCPsych, FSB is a researcher and medical consultant at Hammersmith
Hospital, Imperial College London and Breakspear Medical Group. He is actively involved in researching complex disorders using state-of-the-art electrophysiological, brain
scanning and biochemical and molecular biological techniques. He will cover the cardiovascular, urological and neuropsychiatric sequelae of Lyme Disease, as well as the role
of gut infection in autism.

Dr. Philip Kielman is a pharmacist who has been working with Rio Trading for many years. He graduated in Chemistry in Holland, followed by a doctorate in Pharmacology. He
ran his own pharmacy in Arnhem for 20 years, also serving as a consultant to the pharmaceutical industry. He has been the full-time quality manager and head of education
for TS Products (Benelux) for the last 10 years, and has authored books on Lyme Disease. He has huge experience with herbs from the Amazon, and has conducted studies on
the Lee Cowden protocol for Lyme Disease. He will be speaking about natural therapies for infectious disease.

Dr. Philip Kielman, Lifting the Veil PDF

For more information please contact info@aonm.org
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All presentations and video recordings from AONM’s 2017
and 2018 Annual Conferences downloadable, too
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AONM International Conference November 2017: Waking to a New Dawn: The Emergence of 21st Century Acquired
Immune Deficiences & Innovative Solutions

‘Welcome to the latest AONM conference exploring causes and solutions to acquired immune deficiency syndromes.

The following are the innovative powerpoint presentations given at the conference by some of the leading speakers in this subject. We hope you enjoy them and find
them useful.

You can now order the DVD of all the speakers’ talks that go along with the presentations below.
Please email info@aonm.org or call +44 (0)3331 210 305. Cost £35 (plus postage if outside the UK).

Dr. Armin Schwarzbach

[ STEALTH INFECTIONS AND THEIR DETECTION

»
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AONM also has its own YouTube channel where previous

conference videos are available free of charge
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Lyme Disease & Co-Infections Lifting The Veil | Dr Armin Schwarzbach part 1

82 views

Published on Jun 9, 2017
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Regular Skype Arminlabs training available on
Tuesdays, 6.30 pm

Next dates
Gilian Crowther 19th March 2019
?:0 Online 2nd April 2019
Please contact
Q Search info@aonm.org with

your Skype ID
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... and now: Live Q&A

Armin Schwarzbach PhD

Medical Doctor and Specialist for Laboratory Medicine

ArminlLabs

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

www.arminlabs.com Www.aonm.org

arm?r)wlabs

DIAGNOSING TICK-BORNE DISEASES
»
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