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PART 1: LABORATORY TESTS
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It remains difficult to culture Lyme Disease
except at the margins of an EM rash

Cultures are difficult to obtain due to:
the small numbers
slow growth of the organism
need for special culture media
can take as long as 10.5 months

Cultures have rarely been positive in knee fluid and CSF.

There are no tests to determine the susceptibility
pattern for different antibiotics for an individual LD
patient.
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PCR has poor sensitivity

Polymerase chain reaction (PCR) technique amplifies small
traces of bacterial DNA

Sensitivity is 5 - 25% in actual practice.

The low sensitivity in blood
low level of spirochetes in blood
lack of spirochetemia
transient spirochetemia
presence of PCR inhibitors in host blood

Potential for false positives

Copyright of this slide by Daniel J. Cameron MD MPH, USA
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Principles of immune defense

I vador HISTAMINE
oo \ Macrophage destroys the
Borrelia : -

antigen-antibody complex

(Borrelia)

Macrophage
presents TH, cell

Macrophage

presents
natural killer

cell
Borrelia:
CD57+NK
cells

e

Borrelia
destroyed

I"! Borrelia

destroyed

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

DIAGNOSING TICK-BORNE DISEASES



Differentiation of TH1 and TH2 cells by
cytokine profiles
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Influence of TH1 cells

Tuberculosis
Bacteria ——
Borrelia
Gulf War I
Syndrome — AIDS/HIV
Sepsis Candida infections
Multiple l Virus: Hepatitis C
allergies

| eaky qut syndrome
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Development of diseases from TH1 cell
overreaction
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The current diagnostic strategy of starting with an
ELISA test is wrong

Serological tests are performed using an antiquated two-tier concept
(according to CDC recommendations):

First step: Sera are screened using an IgG/IgM class-specific
ELISA (enzyme-linked immunosorbent assay)

Second step: If sera are positive or borderline in the ELISA, this is
confirmed using an IgG/IgM class-specific immuno-
blotting technique

PROBLEM: The Immunoblot is more sensitive than the ELISA,
i.e. the more specific test is more sensitive too:

High risk: Cases of positive Immunoblot
but negative ELISA!
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Laboratory example from practice: Negative enzyme
immunoassay (EIA), but positive Immunoblot

B-C-A GmbH & Co. KG - MorellstraRe 33 - 86159 Augsburg

L aboratory results

Patient:
Date of birth: 08/09/1947
Date of testing: 07/08/2009

Antibodies (Humoral immune system)

Results Reference
Borrelia burgdorferi-lgG-EIA 2.8 RU/mlI <16
Borrelia burgdorferi-lgM-EIA 7.6 RU/mMI <16
Borrelia burgdorferi-lgG-Blot positive
Bands: OspC +, p41 +, VVIsE-Bg +, VVIsE-Ba +
Borrelia burgdorferi-lgM-Blot positive

Bands: OspC-Bg +, OspC-Bb +, OspC-Ba +, p41 (+)

Interpretation:

The specific Borrelia burgdorferi-lgG/lgM-antibodies by immunoblot-technique (false-
negative EIA 1) are an indication for a humoral immune-response against Borrelia burgdorferi
in blood.

Armin Schwarzbach M.D. Ph.D.
Doctor for laboratory medicine
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Specificity and sensitivity of Borrelia antibodies
by ELISA and Immunoblot

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

0  Average ~999% / ~43%
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Other recent studies:
Insensitivity of ELISA and antibodies

O TN the case of ELIgA, positive or borderline results were

O

observed in only 24 patients (53.3%)." (Wojciechowska-
Koszko et al., Feb. 2011)

“32 patients had specific antiborrelia antibodies confirmed
using Western Blot despite a negative ELISA...In patients
with persisting difficulties it is necessary to use the
Western Blot test...It is probably due to the very low
production of specific antibodies caused also by immune
deficiency status detected in all our patients.™ (Durovska
et al., 2010)

“The number of IgM- and/or IgG-positive ELISA results ...
ranged from 34 to 59%...Comparison of Immunoblots
yielded large differences in inter-test
agreement...Remarkably, some Immunoblots gave
positive results in samples that had been tested negative
by all eight ELISAs." (Ang CW et al., Jan. 2011)
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Summary: Insensitivity of ELISA vs. Immunoblot

Antibodies in Lyme disease patients the current IDSA/CDC
Borrelia ELISA screening model:

Loss of sensitivity: 16 - 28 %
Every 4th - 6th chronic Lyme patient has a positive or borderline
Immunoblot, but not a positive ELISA!

=  Great number of patients will not be identified by the ELISA
screening test, and Lyme Disease will consequently be
excluded by their diagnosing MDs

= The more specific Immunoblot is the more sensitive test
= The Borrelia ELISA is senseless

= Only a Borrelia Immunoblot should be done for screening
Borrelia antibodies
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Borrelia antibodies by ELISA and Immunoblot:
evidence-based literature on “false seronegativity"

O

O

O o o o

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.

O 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.

O 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.

O 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.

O 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"
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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.
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Mikkila H, Karma A, Viljanen M, Seppala 1. The laboratory diagnosis of ocular Lyme borreliosis.
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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"
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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.
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Evidence that an IgM Western blot response can
last longer than 6 months in Lyme disease

“IgM levels rose during exacerbations and fell during remission” for
6 to 18 months after treatment of an EM rash. Steere, 1979

“56% of patients with early Lyme disease had detectable IgM
responses to the spirochete 6 months later”
Massarotti 1992

“Serum IgM levels correlated directly with disease activity (p =
0.025) Craft, Yale J Biol Med 1984

“Persistence of specific IgM antibodies may also be associated with
more severe disease.” Craft, 1984

Copyright of this slide by Daniel J. Cameron MD MPH, USA
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Case report: Chronic Lyme disease stage III with
T-cellular immune response

43-year-old patient, suffering since May 2005 from
= Persistent paraesthesia of the left leg
= 80% blindness of the left eye
" Progressive myalgia
= Recurrent dizziness

= Substantial loss of power during his work (high threat of
occupation disability)

Diagnosis by neurologists: MS !

Spinal fluid and laboratory tests were negative (No Borrelia
antibody AI, no chronic IgG synthesis in form of oligoclonal
bands in the spinal fluid)

Borrelia IgM/IgG-ELISA and Immunoblot several different times
negative

Therapy: Corticosteroids increased her symptoms + bad
side-effects of corticosteroids!
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Case report: Initial findings of the Borrelia-LTT and
CD57 count on 26t Oct. 2005 before antibiotic
treatment

Klinische Angaben: Diagnose unbek.
Material : EDTA, CPD Blut, CPD Blut, Heparinblut, Vollblut

Untersuchung Ergebnis Referenzbereich
Leukozyten v a2 %x10° /ul 4.4 - 11.3 IMP
Erythrozyten 4.11 x10°/pul 401 = 5% IMP
Hamoglobin 125 7 g/dl 12 3 - 2553 PHO
Hamatokrit 37.6 % 36 - 47 RECH
MCV 91.8 - i 80 - 99 RECH
HBE (MCH) 30.9 Pg 26 - 34 RECH
MCHC 33.8 g/dl 31 - 36 RECH
Thrombozyten 243 %102 /pl 140 - 400 IMP
Differentialblutbild
Neutrophile 46 % 45 - 75 IMP
Lymphozyten 43 % 20 - 45 IMP
Monozyten 9 % 2 - 13 IMP
Eosinophile v o1 % 2 - 4 IMP
Basophile i % o - 1 IMP
Sonstige Zellen 0 % MIK
CD3- CD57+ Zellen v 3.6 % 5 - 20 1
(CD3-,CD57+ absolut) 65 /ul 60 - 360 RECH?
Eine Verminderung der Anzahl CD57+/CD3- Zellen kann fir eine
chronische Borreliose sprechen.
Lymphozytentransformationstest
Spontanaktivitat 870 cpm < 1000 LTT 1
Ospc ® 30:L ST < 2.0 LT 2
Pl8-Antigen » 4.8 SI < 2.0 LTT *
P1l00-Antigen I - i B ST < 2.0 LTT *
B. burgdorferi-IgG-Blot negativ BLOT
B. burgdorferi-IgM-Blot negativ BLOT
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Case report: Borrelia-LTT Jan 234 2006 after Ceftriaxone

IV treatment (8 weeks after the end of therapy)

Ospc r 2.2 SI & 2.0 LIT &
P18-Antigen <] SI < 2.0 LIT #
P100-Antigen <1 SI € 2.0 LTT ®

Significant decrease of the LTT (Lymphoycyte Transformation Test)

Lyme-Borreliose

B. burgdorferi-IgG-EIA <5 U/ml On Jan 231, 2006, patient is
clinically symptom-free and

|
B. burgdorferi-IgM-EIA 0.8  Index gelpizlalE @ e

Kein serologischer Hinweis auf Infektion mit B, burgdorreri.

Correct diagnosis: Chronic Neuroborreliosis with
Multiple Sclerosis-like symptoms
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The spinal tap has poor sensitivity in chronic
neurological Lyme Disease

27 subjects with neurological Lyme Disease presenting to
Tufts Univ. School of Medicine, Boston

1 out of 27 with antibodies to Lyme disease

1 out of 27 with an abnormal spinal tap (7 white cells)
Logigian, Steere, 1990, NEJM

Copyright of this slide by Daniel J. Cameron MD MPH, USA
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Aims of the immune-competent cells

CD57+NK cells
- Lysis antigen-antibody
complexes (Borrelia burgdorferi)

Elispot-LTT (T-cells):
- Borrelia burgdorferi
- Chlamydia pneumoniae
- Anaplasma/Ehrlichia

and others

Antibodies (B-cells):
- Borrelia burgdorferi
- Chlamydia, Mycoplasma

- Anaplasma, Ehrlichia, Babesia...
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B-cells (I1gG/IgM antibodies): ELISA,
Immunobliot
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Antibodies by Immunoblot: EUROLINE-RN-AT

|gM -+— \/|sE B. burgd. |gG -+— \/|IsE B. afzelii —
.. Recombinant
< np41 B. afzelii - \/IsE B. burgd. -
<— D39 B. afzelii antigens
—_| @ \/ISE B. garinii —
-— QOspC B. afzelii = E—
arly stage = | ipi . afzelii —
< QOspC B. burgd. markers, native hfssztrasge
antigens — L-Ipid B. burgd.—
< OspC B. inii
SpE. garini < p83 B. afzelii
- p41 B. garinii
== 1,39 B. garinii
-+ QOspC B. garinii Early stage
marker
< p538 (BB_A34)
-+ 21 (BB_K53) New
binant
<— P20 (BB_QO03) recom
-<—— p19 (BB_N38) antigens
- p18 (BB_P38)
— gV Control bands - |gG Contro_l bands_
E :I for all incubation for all incubation
@ Control steps <—— Control steps
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The new surface marker VIsE for B-cellular activity:

highly specific, associated with “in vivo” activity

|
VIsE = Vmp I|ke sequence Expressmn site

~invariable |

;Reglonen _

~ exterior
~ interior

Vls-.E” auf der- V»B.(A)“r.relien-(ﬂ)b‘erﬂ'éche
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Antibodies by Immunoblot: EUROLINE-RN-AT

<— VIsE B. atzeli Antigen Prevalence* Specificity*
-+ VIsEB. b rferi
raderr VISE Ba 66%
g \/IsE B. garinii
- . VISE Bb 89%
g Lipid B. afzelii
<«—— Lipid B. burgdorferi VISE Bg 68%
A 83 B. afzelii L|p|d Ba 250
- pd1 B. garinii ..
«— p39 B. garinii Lipid Bb
™= -«—— OspC B. garinii p83
<—— D58 (BB_A34) p39
g 71 (BB_K53)
-+—— p20 (BB_Q03)
-+— p19 (BB_N38)
e 18 (BB_P38)
e S g
= -4— Control
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Anti-Borrelia EUROLINE-RN-AT
Combination of specific Borrelia markers

Recombinant antigens (for example ArminLabs, Germany)
Antigens that are not expressed in bacterial cultures or expressed
only in insufficient amounts, e.g. VISE

Native antigens (for example Igenex, USA)

High sensitivity and specificity compared to recombinant antigens
1. Isolated natively, e.g. OspC

2. Cut from a Western blot membrane, e.g. BmpA

Specifity: 95-100 %

Sensitivity: ~ 60 % !
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T-cells (T-lymphocytes): Elispot Lymphocyte
Transformation Test (Elispot-LTT)
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Dr. Leo Joosten, Department of Medicine, Radboud University, Netherlands:

Q: What solutions that are currently being pursued do you believe
hold the most promise for diagnosing Lyme disease at a high
confidence level? What tests currently available to the general
public, other than the Western Blot test, do you believe provide a
better degree of certainty?

A: “At the moment, there are cellular-based tests on the market. LTT and
Elispot are a few of these tests. These tests give us information about the
cellular immune response towards Borrelia antigens. It seems that these
tests will used in the future, apart from serological tests.”

»
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Elispot-LTT: The principle (I)

Elispot well coated with Lymphocytes are isolated

monoclonal, cytokine-
specific antibodies (IFNy,

IL10 etc.)

Incubation with cells and
antigens, specific cells O
release cytokines o O O
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Elispot-LTT: The principle (II)

5
o
X X_
Add biotinylated secondary Add Streptavidin-
antibody complex: enzyme conjugate
pr.AB/Cytokine/sec.AB
B & -
o e O .

Add substrate to develop colour
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Borrelia antigens in the Borrelia EliSpot LTT
|

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

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

[0 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: genetic technology produced
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ELISA / EliSpot in Lyme Stage 1

ECM pos. cases

75%
45%
EliSpot ELISA
IgM/IgG
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EliSpot-LTT during antibiotics:
“'Staging” progress

Antibody titer

- T-cells

3 6 9 12
Months after start of antibiotic therapy
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EliSpot-LTT during antibiotics:
“'Staging” progress

* Unsuccessful
therapy

o« Successful therapy

Months after start of antibiotic therapy
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EliSpot-LTT in chronic Lyme Disease

8

B Anfang
_|MEnde |

SFU pro Patient
§
|
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|

Grey columns: before antibiotic therapy

Black columns: after antibiotic therapy
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Borrelia Elispot (LTT / T-Cell-Spot / IGRA: Interferon-
Gamma-Release Assay /Lymphocyte Transformation Test)

1. Successful control of antibiotic therapy - STAGING:

= About 2 months after the end of a therapy there should
already be a significant reduction
= PBorrelia IgM/IgG titer reduction after 6 - 12 months!

2. Reflects the current T-cellular activity of Lyme disease:
= Indicates active Borrelia infection if a positive Elispot LTT
continues after the end of therapy
= T-Cell-Spot/IGRA has been approved by the FDA in
May 2011 for M. tuberculosis:
= “... A positive result suggests that an
infection is likely, a negative result suggests

that an infection is unlikely....”
“...Results can be available within

24 hours...”
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Borrelia Elispot (LTT / T-Cell-Spot / IGRA: Interferon-
Gamma-Release Assay /Lymphocyte Transformation Test)

... The ELISPOT assay showed ... a specificity of 82% in Neuroborreliosis...

Nordberg et al.: Can ELISPOT be applied to a clinical setting as a diagnostic utility for Neuroborreliosis?, Cells 2012,
I, 153-167

... Borrelia antibody positive asymptomatic children (n=20), children
with previous clinical Lyme Borreliosis (n=24), and controls (n=20).
Blood samples were analyzed for Borrelia-specific interferon-
gamma...by ELISPOT...We found no significant differences in
cytokine secretion between groups...

Skogman et al.: Adaptive and Innate Immune Responsiveness to Borrelia burgdorferi sensu lato
in Exposed Asymptomatic Children and Children with Previous Clinical Lyme Borreliosis,

Clinical and Development Immunology, Vol. 2012, Article ID 294587, 10 pages
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ELISPOT-LTT: New T-Cell Test 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...

.. ELISPOT can be retested to gain additional information in follow-up
assays...

.. the two-assays 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

According to this new study:
82 - 100 % Specificity of Borrelia-Elispot-LTT

84 % Sensitivity of Borrelia Elispot-LTT
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LTT: Evidence-based literature
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LTT: Evidence-based literature
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http://www.cdc.gov/tb

Currently the Elispot is available for:

Borrelia burgdorferi (3 subspecies)
Chlamydia pneumoniae

Chlamydia trachomatis

Ehrlichia

Yersinia species

Epstein Barr Virus (EBV)
Cytomegalovirus (CMV)

OO00000
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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 indicates chronic activity of Lyme disease
(symptoms > 1 year)

3. Reduction in untreated and inadequately treated Lyme disease

4. After the end of therapy for chronic Lyme disease: their
normalization represents therapeutic success

CD3-/CD57+ T-Lymphocytes

Reference range (mean/range)

Lyme patient: 46 /ul / 8 - 160 /ul
Healthy: 164 /ul / 60 - 354 /ul

Source: J.J.Burrascano JR., MD, R. Stricker, MD, 2006 ILADS, Crowne Plaza Hotel, Center City Philadelphia
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Low CD57 count: Flow Cytometry

Messung der CO57+ NK Zellen

Sample 10: 33 Patien 1D: 12171428
Acquisition Dae: 09-Faeb-11
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Low CD57 count: Laboratory report

|
No serological evidence for an infection with Anaplasma.

CD 57 Flow Cytometry

Leucocytes 3.31 /ul 2.6-10.0
Peripheral Lymphocytes 34.10 Y% 18.0-51.0
Lymphocytes 11.29 /pl 468-5100
Natural Killer cells 17.98 Yo 6-29
Natural Killer cells 203 /pl 60-700
CD 57 positive NK-cells 6.06 Yo 2-77

CD 57 positive NK-cells - 68 /ul 100-360

The CD57-cell-count is an indication for a chronic immune-suppressive situation
caused by Borrelia burgdorferi.

Blood Count

Hemoglobin 14.8 g/dl 14-18
Erythrocytes 4.94 mill./ul 4.5-59
Hematocrit 44.0 Y% 40-54
MCH 30.0 pg 28-32
MCHC 33.6 g/dl 32-36
MCV 89.1 fl 80-98
Thrombocytes 222 tsd/ul 150-350
Leucocytes - 3.31 tsd/ul 4-10
Differential Blood Count

Basoph. Granulocytes 0.60 Yo 0-2
Eosin. Granulocytes 3.30 Yo 0-4
Neutroph. Granulocytes 49.6 Yo 40-70
Lymphocytes 341 Yo 25-40
Monocytes 12.4 Yo 2-14
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CD 57: Evidence-based literature
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Basic diagnostic tests for chronic Lyme Borreliosis

1. Borrelia IgM and IgG antibodies
by the Immunoblot technique, including VIsE

2. Borrelia Elispot (LTT): actual Borrelia activity

3. CD3-/CD57+ T-Lymphocytes: chronic Borrelia activity

Monitoring 6 - 8 weeks after the end of therapies to

verify whether the therapy has been successful or
not

Laboratory STAGING process

»
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Chlamydia pneumoniae, Borrelia burgdorferi and other
Infections can induce atherosclerosis ?

LipoDens
a Rapid Single-step Ultracentrifugation
Method for Determination of Lipoprotein
Subfractions
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Ultracentrifugation of a serum sample

} VLDL

} IDL
100,000 rpm } LDL-1
(400,000 x g) 1 DL
| g } LDL-3 (small, dense LDL = sdLDL)
| 3 h;15°C

} HDL-2

i HDL-3

‘ . | " } Serumproteine
\J <> P
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LipoDens laboratory report

Lipoprotein profile Parameters
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Effect of lifestyle changes on LP subfractions
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Sources of error in laboratory work
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Preanalytics: Use the right tubes in the right
order when taking blood

> Serum tube (antibodies) Q
Stability of antibodies: weeks MEEET

>  CPDA tube (Elispot-LTT) X
Vitality of T-cells for LTT: Up to 3 days ! T

DON'T USE HEPARIN FOR LTT!

> Heparin tube (CD57+cells) ﬁ
Stability of CD57-cells: Up to 3 days I

> EDTA tube (Blood count for CD57+cells) %
Stability of leucocytes up to 3 days
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Preanalytics: Use the right tubes in the right way
after taking blood

Serum tube: Serum tube after a
Keep upright! lying position!
»
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Preanalytics: Best workflow for best qualitiy

-  Shake all tubes carefully 5-10 times after taking blood

-  Put all blood samples in an upright position for 30
minutes, centrifuge only serum (NOT other tubes)!

- Store at room temperature, not in the sun, no
refrigerator or cooling of all tubes

-  Protect all tubes in a special test kit for
transportation/logistics

Ch e L B B
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Responsibility 2!  End of Part I ...
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PART 2: CO-INFECTIONS




LYME BORRELIOSIS and CO-INFECTIONS

Borrelia
burgdorferi

+ Babesia

4+ Bartonella

»
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Ehrlichia / Anaplasma
|

Bacteria: Ehrlichia chaffeensis, Anaplasma phagocytophilum (gram-
negative, obligatory intracellular in granulocytes)

Vector: Ixodes ricinus

Spectrum of hosts: game (e.g. deer), domestic animals, humans

Symptoms (incubation time: days up to 4 weeks): rapid onset of
beginning illness with fever, headache and prostration,
headaches are “sharp, knife-like and often located behind the
eyes”, muscle pain, not joint pain, neurological symptoms
(length: 1 up to 60 days) up to lethal ending, rarely: diffuse
vasculitic rash, including palms and soles (<10%)

Risk factors: the elderly, severe underlying illness, immune
suppression (children)

»
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Diagnosis of Ehrlichia/ Anaplasma

Ehrlichia/Anaplasma Elispot-LTT

Ehrlichia/Anaplasma-DNS-PCR in blood (EDTA blood): direct
detection

Bacteria detection in Giemsa blood smear
Ehrlichia-IgM and Ehrlichia-IgG antibodies
Leucopenia / Thrombocytopenia / Anaemia

Elevated liver enzymes

»
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Ehrlichia/Anaplasma: Therapy

TN (0 ACEER A1 ED

Macrolides (Azithromycin, Clarythromycin)
Tetracycline (Doxycycline, Minocycline)
Quinolones (Ciprofloxacin, Levofloxacin)

Rifampicin (During pregnancy!)
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Babesia

I
Bacteria: Babesia microti, Babesia divergens, B. WAl

Vector/transmission: Ixodes ricinus, blood transfusion

Hosts: game (e.g. deer), domestic animals, humans

Symptoms (incubation time 5 days - 9 weeks):
Rapid onset of beginning illness with severe fever, headache (can be
severe-dull, global, involves the whole head, described like the head is in
a vice), sweats (usually at night, but can be day-sweats as well), fatigue
(worse with exercise), “air-hunger”, need to sigh and take a deep breath,
dry cough without apparent reason, stiffness of neck, nausea, diminished
appetite, tiredness, feeling of weakness, permanent exhaustion even
worse during stress, dizziness, haemolytic anemia, hemoglobinuria,
haemangiomata, (seldom) hepatosplenomegaly, muscle pain, dizziness,
mental dullness and slowing of reactions and responses,
hypercoagualability, stomach pain, emotional lability, "mental dullness”,
kidney problems, dyspnoea, influenza-like symptoms could be lethal!

Risk factors: Splenectomy, HIV, immune suppression (children), organ
transplantation, the elderly
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Babesia haemangiomata
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Human Babesiosis World map With Vector map

Alan MacDonald MD: Editorial Comment: Geographies with

Endemic Babesiosis do not exist in a vacuum. Endemic Lyme
borreliosis travels with Endemic human Babesiosis!!!!!

The NEW ENGLAND JOURNAL of MEDICINE

phic Areas Where Human Babesiosis and Ixodes Tick Vectors Are Endemic.

IMAGE Credit: New England Journal of Medicine: Vannier,E., and Krause, P., 2012,
366:2397-2401 (

)
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Babesia: Diagnosis

Babesia-DNS-PCR in blood (EDTA blood): direct detection
Babesia FISH (EDTA blood): direct detection

Blood smear: direct detection

Babesia-IgM and Babesia-IgG antibodies

Rarely:

B Haemolytic anaemia (erythrocytes, haptoglobin)
Thrombocytopenia
Leucocytopenia
Increase of liver enzymes (sGOT, sGPT, sGGT)
Increase of creatinine, urea
Haemoglobinuria
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Babesia: Therapy

Clindamycin

Malarone 250/200 mg 1x/day
Malarone junior 65/25 mg 1x/day
Atovaquon 750 mg 2x/day
Lariam 250 mg

Plaquenil (Hydroxychloroquine) 2 x 200 mg/day

0 R o EREARE o AERECRNE e REAATE oo EFAARR o AR

Artemisia annua 2 x 400 mg/day
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Bartonella (cat scratch fever)

Bacteria: Bartonella henselae, Bartonella quintana (gram-negative, optional
intracellular in endothelial cells / erythrocytes)

Vector/transmission: cat-scratch surface wounds, Ixodes ricinus
(Germany/Europe: up to 40% of ticks are contaminated)

Symptoms (incubation time 3 - 38 days): headache (80%), tiredness
(100%), amyostasia, muscle twitches, tremors, seizures, fever in the
mornings (30%, in thrusts up to 6 weeks, otherwise 1 — 3 weeks),
swollen lymph nodes, arthralgia (often), myalgia, insomnia, depression,
agitation, severe mood swings, amentia, lack of concentration and
alertness, dizziness, anxiety, outbursts, antisocial behaviour,
restlessness, gastritis, intestinal symptoms, sore soles (especially in the
morning), tender subcutaneous nodules along the extremities,
occasional lymphadenopathy and light sweats; Complications:
endocarditis, retinitis, epilepsy, aseptic meningitis, hepatosplenomegaly

BLO: No or only minimal musculoskeletal symptoms (according to 1J.
Burrascano)!

Risk factors: immune suppression (children)
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Bartonella striae
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Bartonella: Diagnosis

PCR on Bartonella in blood (EDTA): direct detection
Histology (haemangioma/lymphadenitis)

Bartonella henselae/quintana-IgM and Bartonella
henselae/quintana-IgG

Elevated vascular endothelial growth factor (VEGF) seldom
increased, but in such cases activity marker for monitoring
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Bartonella: Therapy

Macrolides (Azithromycin, Clarythromycin)
Tetracycline/Doxycycline
Quinolones (Ciprofloxacin, Levofloxacin)

Rifampicin

L0 AN DN 1

Ceftriaxone/Cefotaxime
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Rickettsia

Bacteria: Rickettsia conorii, R. rickettsii, R. helvetica, R. slovaca,
R. prowazekii (not gram-stainable, obligatory intracellular in
endothelial cells)

Vector/hosts: rodent, dogs, humans, Ixodes ricinus

Symptoms (incubation period 5 - 7 days): fever, lymphadenitis,
exanthema

Complications (app. 13%): peri-/myocarditis, kidney
insufficiency, pneumonia, encephalitis, gastrointestinal
bleeding, anaemia, hepatitis, myalgia
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Rickettsia: Diagnosis

PCR on Rickettsia in blood (EDTA blood): direct detection

Rickettsia rickettsia/conorii IgM and IgG antibodies
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Rickettsia: Therapy

Doxycycline/Tetracycline
Ciprofloxacin

Chloramphenicol

MO0 D

Erythromycin (children)
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Chlamydia pneumoniae infection s =

ssodhal
| ',",':"! "!\. .
Bacteria: Chlamydophila pneumoniae (gram- NGOk
negative, intracellular) ;A /
Vector/Transmission: airborne infection, human to .x ﬁ At
ticks ? Or reactivated in Lyme disease (horses, “j”")!.'.*:-)-i |

koalas, frogs are infected) A >4 |
Symptoms: cough, slight throat pain, hoarseness,
sinusitis, atypical pneumonia, meningoencephalitis,
bronchiolitis obliterans, myocarditis, Guillain-Barre
Syndrome

After infection (4 - 6 weeks): arthritis, tendovaginitis

Associations: Alzheimer’s, Multiple Sclerosis, depression,
Fibromyalgia, ME/CFS, heart attacks, acute ischemic stroke
(AIS), arteriosclerosis, autism, Parkinsonism, Rheumatoid
Arthritis, and others

Risk factors: immune suppression (children/the elderly)

»
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Chlamydia pneumoniae: Laboratory tests

Chlamydia pneumoniae EliSpot-LTT

Antibodies for Chlamydia pneumoniae-IgA and Chlamydia

pneumoniae-IgG: Half-life of local-standing IgA-antibodies 2
weeks

New study IgA in acute ischemic stroke: 60.8 %

“Chlamydia pneumoniae seropositivity in adults with acute ischemic stroke: A case-
control study”, NK Rai et al., Official Journal of Indian Academy of Neurology, 14, 2011
p. 93-97)

PCR of Chlamydia pneumoniae in blood/sputum/pharyngeal
secretion: direct detection

»
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Chlamydia pneumoniae: Therapy

Macrolides (Azithromycin, Clarythromycin)
Doxycycline/Minocycline

Levofloxacin

0 R 1

Metronidazole
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Mycoplasma infection

Bacteria: Mycoplasma
pneumoniae/fermentans (gram-positive,
intracellular)

Transmission: airborne infection, human to SSStEass
human, ticks ?

Symptoms: tiredness (100%), fever, joint
pain, swelling of joints, muscle pain,
headache, insomnia, anxiety, emotional
volatility, lack of concentration, memory los$#
autism

Risk factors: immune suppression
(children/the elderly), ME/CFS, Gulf War I
syndrome

»
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Mycoplasma: Laboratory tests

Mycoplasma pneumoniae IgM- and -IgG antibodies
Bacterial culture

PCR of Mycoplasma pneumoniae in blood/sputum/secretion:
direct detection
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Mycoplasma: Therapy

Macrolides (Azithromycin, Clarythromycin)
Doxycycline/Minocycline

Metronidazole

T )0 EKEE 0 OCEER 1 D

Levofloxacin, Ciprofloxacin
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Other complicating / reactivated viruses or
bacteria

Yersinia enterocolitica

Herpes Simplex Virus Typ I/I1
Cytomegalovirus (CMV)
Toxoplasma gondii
Epstein-Barr-Virus (EBV)
HHV 6

HHV 8

HE B BB B B B BH B

Coxsackie-Virus
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MULTIPLE SYMPTOMS = MULTIPLE INFECTIONS ?

“"‘u."_'fghronlc Lyme disease"™ is an

T—multi infectious disease 2 S8 o
ta § E = £
~_ at a immuno- 2 E = - - - =
. weakened o 3 © ®® = 2B | w w®© o & 3=
= 8 E 3 5§ 8 £ £ 8 £ B
e host = —_ —_ = += = - -l = = 5
. =3 = = = o = e =13 = oo =3
Symptom selection — | O O = @ W & > o w oo
o o o o O o o o o O O
limbs, tendon pain !! I --
muscle pain IR
joint pain . -
memory- concentration problems - e
headache [ ]

nausea, vomiting
encephalitis

fatigue, exhaustion
fewverish feeling

chills, tremors

flu symptoms

stomach ache

diarrhea

jaundice

Increased liver values
enlargement of the spleen
dark urine

urination with itching
deteriorated seeing

heart problems | ]
cough
Pneurmonia
anemia

rash [ [ I
Skin bleeding -.
Ilymphadenopathy I . .
suppurating tonsils, dental probl. ]
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The new co-infections checklist (to be filled
out by the patient)

Aurmiimilabes Grrvk
Firbelstr. 58, Ird Floor

oy
armiinlabs 8S1 5 Auosburg

LA NS5~ S TIZD = -EBS =S CISESSES

CoinfFections—Checkliskt
Plarme, FirskE mvammbeE o Drabe (TP ™ ™ L e
Actizal and Formmenr sSyrmptornes Score-BPoints N
- Please mark with a cross o (rilled i Doy Rarkirg
pf]vsininrlfruaturcrEtl'l]

Scormach ache, gut praoblems [ -

SR = Babesia: oo ...

Diarhoea intermiktbaemnt Etichoebbsiac

Fewer or Fewerish Feeling Bartonmella:

Lack oF comncaentration, meaermory: disturbamnce,

Forgetfulness Chil e rreomisess oo
EncephalitisAinflarmmation of the braim (e /i) Chitrachonmetis: .

wellowrish colour oF the skindegyes S S

Painful joints, swollen joints T

Ceaemnaeral aches and pains, tendonmn praoblems et P

Flulike swywrmpborm=s imbermitbent A
Rashi{==s)

Small redy/purple spots oF the skin

Heart problems, disturbamnce oF cardiac rbhiyveEbRrm

Cowg b, expecihorakion

Headache
IMmpaired Lliver Functiony liver laboratomny wvalues
Frewumonia, bromchitkis

Swwoilllen ymph noades
Tonsilitis
Enlargerment ofF the splesen

| | ||| S| S S S n
alw|a|m|nfalw/nf=]a9|® 00 5] N

20
=1 Fatigus= ) exhauwustion, imntermittent or chraomnic CFS
= rMuscle paim, muscle weakmness
== | Shiwernimg, chill
>a Blurred, Foggyw., cloudy, Flickerinag, double wisiomn
=5 Maussea, wornikimng
e Stomach ache, gut problerm=s
=7 SAnasrmia
2 oy Armminibakbs GamilibiH
CEO- Armin Schraarzbach D B
FirbelsrralRe S8, Srd Foor - 851 549 ASaugsbueng - Germmany - Fhone O0as 3271 218 Ze79
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Evaluation template for doctors/naturopaths
|

@ ArminLabs GmibH
a Zirbelstr. 58, 2_Stock
26154 sAugsburg

a m I n a bs Dreutschland

=|zlzlzleded =]zl Js.
=1 £ = s |E E =1 ==z =2
= = =] = =2 = o s HA=E=
wl=l=] 25 =] =15 |2
- [re

O by Arminlabs GankbH
CEC: Armin Schwarzbadch pPMD PhD  wesawarminlabs. oo
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Co-infections checklist: Patient 1
]

B.C. 15th Oct. 2010
Name, First name Date
Symptoms - Please tick the appropriate Score-Points Ran-
> symptoms (to be filled in by the patient) x (to be filled in by the king
physician)

o1 Stomach-ache X Ehrlichia: 5 q
o2 Anaemia Babesia: 5 A
o3 Diarhoea Rickettsia: 5 P
o4a Fever or feverish feeling X Bartonella: 6 3
os Lack of concentration, memory disturbance, forgetfulness X Chl.pneumoniae: 8 a1
o6 Encephalitis (Inflammation of the brain) Chl.trachomatis: 3 (&3
o7 Yellowish colour of the skin (Jaundice) X Yersinia: 4 5
os Painful joints X Mykoplasma: 7 2
o9 General aches and pains X Coxsackie-Virus: 7 2
10 Flu-like symptoms X EBV: 6 3
11 Rash

12 Petechiae

13 Heart-problems xX

14 Cough

1s Headache X

16 Impaired liver function/ liver parameters

17 Pneumonia

is Swollen or inflamed lymph nodes

19 Tonsilitis

20 Enlargement of the spleen (Splenomegaly)

21 Fatigue / exhaustion xX

22 Muscle pain X

23 Shivering X

24a Blurred vision

25 Nausea, vomiting X

26 Dark urine x

27 Painful or ichty urinating
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Laboratory test results: Patient 1

Results Unit Reference range

Borrelia burgdorferi antibodies (ELISA)
Borrelia-IgG antibodies (ELISA) + 71.9 RU/ml < 16=neg. > 22.0=pos.
Borrelia-IgM antibodies (ELISA) 4.72 RU/ml < 16=neg. > 22.0=pos.
Borrelia burgdorferi antibodies (immunoblot)
Borrelia-Blot-IgG antibodies + positive negative

Bands: OspC (+),p41 +, VISE-Bb +
Borrelia-Blot-IgM antibodies negative negative
Borrelia burgdorferi Elispot LTT
Borrelia burgd. full antigen + 4 Sl <2
Borrelia OSP mix (OSPA/OSPC/DbpA) + 3 Sl <2
Borrelia LFA-1 1 Si <2
Yersinia antibodies
Yersinia-IgG antibodies (EIA) + 1.9 ratio <0.8=neqg.; >1.1=pos.
Yersinia-IgA antibodies (EIA) + 8.6 ratio <0.8=neqg.; >1.1=pos.
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Laboratory test results: Patient 1

Results Unit Reference range
Yersinia Elispot LTT
Yersinia Elispot LTT + 20 Sl <2
Chlamydia pneumoniae antibodies
Chlam.pneum. IgG antibodies (ELISA) + 1.2 ratio <0.8=neg.;>1.1=pos.
Chlam.pneum. IgA antibodies (ELISA) + 3.5 ratio <0.8=neg.;>1.1=pos.
Chlamydia pneumoniae Elispot LTT
Chlamydia pneumoniae Elispot LTT + 18 Sl <2
Mycoplasma pneumoniae antibodies
Mycoplasma pneumoniae IgG (EIA) + 1.1 ratio < 0.8 = neg.; >1.1 = pos.
Mycoplasma pneumoniae IgM (EIA) 0.3 ratio < 0.8 = neg.; >1.1 = pos.
Mycoplasma pneumoniae IgA (EIA) + 2.0 ratio <0.8 = neg.; >1.1 = pos.
Cytomegalovirus
Cytomegalovirus IgG-antibodies (EIA) + 3.7 ratio <0.8=neg.;>1.1=pos.
Cytomegalovirus IgM-antibodies (EIA) 0.3 ratio <0.8=neg.;>1.1=pos.
Cytomegalovirus Elispot LTT
CMV Elispot LTT + 4 Sl <2
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Laboratory test results: Patient 1

Results Unit Reference range
Coxsackie-Virus antibodies
Coxsackie-Virus-lgG Type B1 (IFT) + 1:400 titer <1:100
Coxsackie-Virus-IgA Type B1 (IFT) + 1:100 titer <1:10
Rickettsia antibodies
Rickettsia rickettsii IgG-antibodies + 1:256 titer <1:64
Rickettsia typhi IgG-antibodies <1:64 titer <1:64
Epstein-Barr-Virus antibodies
EBV-CA-lgG-antibodies (EIA) + 7.1 ratio < 0.8=neg; >1.1=pos
EBV-EBNA-antibodies (EIA) + 4.2 ratio < 0.8=neg; >1.1=pos
EBV-CA-IgM-antibodies (EIA) 0.4 ratio < 0.8=neg; >1.1=pos
Epstein-Barr-Virus Elispot LTT
EBV-Elispot-LTT (lytic) + 17 Sl <2
EBV-Elispot-LTT (latent) + 8 Sl <2
CD 57 Flow Cytometry
CD 57 positive NK cells - 37 ul 100-360

D)
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Summary Patient 1
|

Co-infections checklist (symptoms):
Multiple infection with

Borrelia burgdorferi + Chlamydia pneumoniae + Mycoplasma
pneumoniae + Coxsackie virus +

Epstein Barr Virus + Rickettsia + Yersinia

Laboratory test results:
Multiple infection with

Borrelia burgdorferi + Chlamydia pneumoniae + Mycoplasma
pneumoniae + Coxsackie-Virus + Epstein Barr Virus + Rickettsia
rickettsii + Yersinia + Cytomegalovirus

5 bacteria + 3 viruses !
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Correlation of modern laboratory tests for Borrelia
burgdorferi and Chlamydia pneumoniae

Borrelia burgdorferi

Chlamydia pneumoniae

IgG / IgM LTT CD57 ChIP IgG ChIP IgA LTT
positive 22 = 44% 21 = 42% 27 = 56% 27 = 54% 26 = 52% 15 =50%
negative 20 = 40% 12 =24% 21 =44% 20 = 40% 20 = 40% 10 =33%

borderline 8=16% 17 = 34% 3=6% 4 =8% 5=17%
no value = 2 no value = 20

armf’r)wlabs
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Summary of my study: Borrelia burgdorferi and
Chlamydia pneumoniae

[0 Sensitivities in my study (n=50):

Chlamydia pneumoniae

0 - Chl. Pneumoniae-IgA: 60 %

0 - Chl. Pneumoniae-IgG: 60 %

OO0 - Chl. Pneumoniae-Elispot-LTT: 67 %
0 All 3 tests together: 78 %

Borrelia burgdorferi

0 - Borrelia-Elispot-LTT 76 %

0 - Borrelia-IgG/IgM-immunoblot: 60 %
0 - CD57-count: 56 %

0 All 3 tests together: 90 %
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PART 3: THERAPEUTIC OPTIONS
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Modular therapeutic concept

[

. Antibiotics
- Nutrition (anti-inflammatory diet, basic nutrition)

- Nutritional supplements (vitamins,
minerals, essential fatty acids, probiotics)

. Pain therapy

. Complementary therapies (Naturopathy, Homeopathy, Biological
Medicine): e.g. Samento, Cumanda, Noni, Banderol, Tacuna, Teasel,
Cat’s claw, Artemisia annua, Resveratrol, Andrographis, garlic....

. Rehabilitation and exercise therapy
. Stress management and relaxation therapy
. Mental Coaching, change of “Lifestyle”

WN

v b

0O NO®
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Aims and goals of therapies

=  Destruction of bacteria or viruses (for example antibiotics:
bacteriostatic and bactericide antibiotics)

=  Consider the different structures of bacteria or viruses
(pleomorphic forms, biofilms, intracellular), and
diagnose co-infections for the right selection of therapies

=  Sufficiently long treatments (consider the life cycles of Borrelia
burgdorferi and co-infections)

u Low risk-benefit ratio: Side effects

Oral antibiotics:

0,0001 - 0,04 % (1:1000000- 4: 10 000)
Infusions with antibiotics:

0,001 -0,03% (1: 100000 - 3: 10 000)
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Therapeutic options: antibiotics

Antibiotics for Borrelia, Chlamydia and Mycoplasma:
[0 Macrolides (Azithromycin, Clarythromycin)

O Doxycycline/Minocycline

O Metronidazole

[0 Cefalosporines (Ceftriaxone, Cefuroxim, Cefotaxim)
Remedies that have an intracellular action:

O Hydroxychloroquin (Plaquenil)

[ Artemisia annua intensae
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Therapeutic options: viruses and biofilms

Viruses (EBV, CMV, Coxsackie, etc.)

[0 Dimepranolacedoben/Inosin 50 mg/kg of body weight
daily (Delimmun)

O Immunmodulation (vitamins, etc.)

[0 Herbal products / alternative pathways (e.g. Takuna)
Biofilms

[0 Serrapeptase

O Lumbrokinase
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Lyme disease: Antibiotics Stage I (recent infection)

Oral therapy (Duration: minimum until the “bull’s eye rash” or
lymphocytic infiltration have disappeared): up to 4 - 6 weeks.

(from 8 years old upwards)
(works against Ehrlichia as a co-infection)

(* for children under 8 years and pregnant

women)
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Chronic Borrelia infections: Example for antibiotic strategy

-
Azithromycin 500/600 mg oral 1 x 1 per day/ 3 days per week

Contra-indications (Heart rhythm problems: QT-time, AV block, pregnancy)

+

Doxycycline 200/400 mg 1 x 1 per day

Minocycline 50/1(())(; mg 1 x 1 per day
+

Hydroxychloroquine 200 mg 2 x 1 per day

Artemisia annua (2)(;0 mg 2 X 2 per day
(+)

After that 1-2 weeks single therapy with:

Metronidazole 400 mg 2 X 1 per day
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Whole Body Concept - WBC

O T A

7.
8.
9.

Improve compatibility and effectiveness of the antibiotics
Strengthen the immune system

Relieve pain

Produce “bad” conditions so as to inhibit the reproduction of bacteria
Mobilize “hidden™ Borrelia bacteria in the connective tissue

Reduce the inflammation/cytokine storm and balance the TH 1 and
TH 2 systems

Treat anxiety, depression, concentration problems, etc.
Support the organ system (liver, kidney, intestines, heart, brain)
Detoxify

10. Improve overall capacity/muscle power
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Myer's Cocktail Immune System Support (ME/CFS...)

Vitamin C (Ascorbic acid) 5000 mg
Vitamin B1 (Thiamin) 100 mg
Vitamin B6 (Pyridoxine) 25 mg
Vitamin B12 (Cyanocobalamin) 1000 ug
Dexpanthenol 250 mg
Magnesium 3,125 mmol

in 500 ml isotonic saline solution
Infusion time around 60 minutes

1 infusion per week for 4 weeks

John Myers MD, John Hopkins University, Baltimore, Maryland, USA
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Naturopathy: For example, Cowden Support Protocol -
Herbal support for TH1 cells

Samento (Pentacyclic Alkaloid Type Uncaria tomentosa)
Cumanda (Cmpsiandra angustifolia)

Quina (Cinchona calisaya)

Takuna (Cecropia strigosa)

Noni (Morinda citirfolia)

Banderol (Otaba species)

Barberry (Mahonia aquifolium)

Glucane (Saccheromyces cerivisiae)

Procyanidin (Vitis vinifera)
Melatonin

DHEA

Selen

Zinc

Magnesium

OO0000000O00OO0O0O0O0OO0
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Naturopathy: For example, Cowden Support Protocol -
Herbal support for TH2 cells

O Myrrh (Commiphora molmol)

[0 Statins (block cholesterol synthesis) -
red wine

[0 Progesterone
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Stress from infections

Sleeplessness

Anxiety

Mood swings

=

A

—— Catecholamines

y

ACTH

STH Prolactin B-Endorphines

Cortisol

Noradrenaline

CD4+/CD8+ 1

!
IL12 U, IL10 0

'
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Infections: Herbal support

Adrenal fatigue

Schizandra

Astragalus

Rhododendron caucasicum
Ginseng

Rhodiola

O0O00ano

Stress/Anxiety/Sleeplessnes
0 Amantilla (Valeriana officinalis)
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Dr. Leo Joosten, Department of Medicine , Radboud University,
Netherlands:

If you believe in chronic Lyme disease, what do you believe are the
most effective ways to treat it?

“If chronic or persistent Lyme disease exists, we will nheed more than
antibiotics for treatment. Anti-inflammatory components or anti-cytokine
treatment will be options.”
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Summary and conclusions

O000

O 0 0

Sensitivity of ELISA in chronic Lyme disease: 32 - 42%
Sensitivity of Immunoblot in chronic Lyme disease: 60%
ELISA tests are too insensitive and useless

Negative antibodies in the Immunoblot cannot exclude Lyme
disease

IgM antibody persistence is a sign of chronic Lyme disease
There is a possibility of false negative CSF results

86% of patients with chronic Lyme disease are co-infected with
Chlamydia pneumoniae (multiple infections)

Borrelia or Chlamydia/Mycoplasma pneumoniae symptoms are
not highly specific (overlapping symptoms)

Patients can be co-infected by other bacteria in the tick
(Babesia, Bartonella, Rickettsia, Ehrlichia/Anaplasma)

Ranking of the co-infections can be performed by a modern
co-infections checklist
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Summary and conclusions

|
[0 Staging of Lyme disease and co-infections should be

performed by modern laboratory tests: recombinant
Borrelia Immunoblots, incl. VIsE, Elispot-LTT, CD57

[0 Multiple infections Borrelia+Chlamydia+Mycoplasma:

Very often they are the reason for ME/CFS, Multiple
Sclerosis, ALS, Parkinsonism, Dementia, Fibromyalgia,
Rheumatoid Arthritis, Autism, Apoplectic Strokes, Heart
attacks

0 Give preference to antibiotic that have intracellular
action

[0 Use combinations of antibiotics:
Azithromycin/Clarythromycin + Doxycycline/Minocycline
+ Artemisia annua intensae

[0 Use additional therapies against biofilms
[0 No antibiotics without probiotics!
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Thank you very much for your attention !

arminlabs

DIAGNOSING TICK-BORNE DISEASES

Armin Schwarzbach M.D. Ph.D.
CEO ArminLabs
Specialist for laboratory medicine

ArminLabs Please contact AONM
for the ArminLabs tests:

86154 Augsburg First Floor, Suite 8

(Germany) 22 Harley Street

London W1G 9PL
Tel. 0845 505 1296

WWW.aohm.org
info@aonm.org
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