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So many infections associated with this condition over
the decades, as we have heard ...
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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%20Illness/06.08.12%20pdfs/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

»

armﬁ—]la bS This document is intellectual property of Armin Schwarzbach MD PhD. i Klinghardt nstitute
DIAGNOSING TICK-BORNE DISEASES Reproduction only with permission. Please note the copyright. sl R

A Future Without ME/CFS

London, 15 February 2020


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

ME and Mycoplasma: Sources (extract)

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

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

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

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

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

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

Virus Adaptation and Treatment Dove

“We propose that herpesvirus EBV, HCMV, and
8 ORIGINAL RESEARCH HHV6 immediate-early gene expression in
A paradigm linking herpesvirus immediate-early gene ME/CFS patients leads to host cell
expression apoptosis and myalgic encephalomyelitis dysregulation and host cell apoptosis without
chronic fatigue syndrome lytic het_'peswrus_ repllcat-lon. Specific antiviral
nucleosides, which alleviate ME/CFS, namely
oo e s valacyclovir for EBV ME/CFS and valganciclovir
N o s o i o e s for HCMV/ HHV6 ME/CFS, inhibit herpesvirus

A Martin Lerner' Abstract: There is no accepted science to relate herpesviruses (Epstein-Barr virus [EBV], D NA p0|yme ra ses a nd/or thym Id I ne kl nase

Safedin Beqaj2 human cylnmcguln\lru»s [ll(',\l\'].. and human llcrpc\\.lflfi 6 [I»III-\.'(.\]l as causes of myalgic fu nctl o n S, th us i n h I biti ng Iytic VI rus re p I ication .
Department of Medicine encephalomyelitis (ME)/chronic fatigue syndrome (CFS). ME/CFS patients have elevated )

William Beaumont Hospu’al. serum immunoglobulin (Ig)G serum antibody titers to EBV, HCMV, and HHV6, but there NeW host CeI I recr‘u Itme nt th us Cea Ses . In th e
:‘Oﬁ" Oak, MI, USA; is no herpesvirus DNA-emia, herpesvirus antigenemia, or uniformly elevated IgM serum . . .
lv?dcuLn:Z‘:::.alll\tasgx‘m"“. antibody titers to the complete virions. We propose that herpesvirus EBV, HCMV, and HHV6 a bse n Ce of n eW h e rpesvl ru s, n 0 n pe rm | Sslve

immediate-carly gene expression in ME/CFS patients leads to host cell dysregulation and

host cell apoptosis without lytic herpesvirus replication. Specific antiviral nucleosides, which h e rpeSVi ru S re pI Icati O n Sto psl a n d M E/C FS
alleviate ME/CFS, namely valacyclovir for EBV ME/CFS and valganciclovir for HCMV recove ry ensues .”

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,

Infecting the brain via the Olfactory Nerve, Limbic Encephalitis
tomegalovira (MY and haman hemesvinas s itvey nvenn]. |11V -6 €an travel to the brain through the nose, and is also the dominant
of replcation 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
CFS patients in the hippocampus: reduced concentration of
N-acetylaspartate, (Brooks 2000), hippocampal atrophy and 5-HT1A
receptor binding in the hippocampus (Cleare 2005).

abortive replication

The gamma herpesvirus Epstein-Barr virus (EBV) and both beta herp

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

Agenda

Antibody (B cell) tests vs. using T cells
B cells: IgG, IgM, IgA

T cells: EliSpot (LTT-Interferon Gamma Release
Assay)

The benefits of using a CD3/CD57 assay

How to decide what to test for

Where to find further information
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Principles of immune defense

HISTAMINE

Macrophage destroys the
antigen-antibody complex

(Borrelia)

Invador:
Borrelia

Macrophage
presents TH, cell

Borrelia

Macrophage

presents
natural killer

cell
Borrelia:
CD57+NK

cells
Borrelia
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I"! Borrelia
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Agenda

Antibody (B cell) tests vs. using T cells
B cells: IgG, IgM, IgA
T cells: EliSpot (LTT-Interferon Gamma Release
Assay)
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IgM (Immunoglobulin M) vs. IgG (Immunoglobulin G)

“In the primary response, the major class of
antibody produced is IgM, whereas in the

are the IgG antibodies.”

secondary response it is IgG (or IgA or IgE). The
antibodies that persist in the secondary response

Virgin B cell [

IgG

Memory
Cells

Memory
Pool

IeG

Memory
Cells

Source: http://www.microbiologybook.org/mayer/Ab%20formation2000.htm;
http://www.microbiologybook.org/mayer/ab1-8.jpg
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IgM antibodies are the first type of antibody produced,
and usually do not persist

“Detection of IgM antibodies tends to indicate a recent initial
exposure to an antigen, whereas detection of total or IgG antibodies
indicates exposure some time ago.”?

IgM Antibody Functions and its Role in Disease

During infection, innate or “natural immunity” is provided by poly-reactive IgM antibody made by (B1a) B cells. IgM antibody acts to quickly
recognize and initiate an immune response by directly neutralizing pathogens or clearing novel antigens. The three components of the IgM
antibody-mediated immune response are activation of complement (C1gR and Fca/pR), recruitment of phagocytic cells, and opsonization.
Current research suggests that B1b B cells which make IgM antibodies may provide memory to certain pathogens and support T-cell
independent immune responses. IgM antibody also acts as an educator of the immune system by transporting antigens to lymph tissues
where memory is induced. Read more »

“"The time required for the development of IgG antibodies following HSV infection
varies from 21 to over 42 days with most individuals having detectable IgG 21-28
days after exposure to the infection and probably lasting for life.”=,2 IgM
antibodies are usually detectable 9-10 days after exposure and last 7-14
days, although they may remain detectable for up to 6 weeks in a minority of
individuals.2=,11 IgM antibodies may be detectable during recurrences of the
infection, particularly with some of the commercial ELISAs."2

Source: 1. https://www.labtestsonline.org.au/learning/test-index/antibody-tests; 2. https://www.genscript.com/IgM-antibody.html
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https://www.labtestsonline.org.au/learning/test-index/antibody-tests
https://www.genscript.com/IgM-antibody.html
https://sti.bmj.com/content/79/4/276#ref-7
https://sti.bmj.com/content/79/4/276#ref-9
https://sti.bmj.com/content/79/4/276#ref-9
https://sti.bmj.com/content/79/4/276#ref-11

The difficulties of evidencing chronic (continuing)
disease using IgG and IgM

In chronic disease, IgG may be there, but will be discounted as “past”;
IgM probably will not be

ENDOCRINOLOGY
@ . AU/m]
0.8 Au/mL is considered non-reactive

>=6.0 AW/mL is considered reactive
Negative ) ] _ _
Resu uggestive of previous CMV 1infection.

Cytomegalovirus Ab(IgG)

Cytomegalovirus Ab(IgM)
Comment

IMMUNOLOGY

Epstein-Barr virus screen

EBNA IgG antibody * 36 u/ml (< 5 u/ml
Negative)

EBV Early Ag ab.(IgG) <5 u/ml (<10 u/ml
Negative)

EBV VCA ab.(IgM) <10 u/ml (<20 u/ml
Negative)

Results suggestive of past ( latent )
EBV infection.

“IgG is produced in a delayed response
to an infection and can be retained in the
body for a long time .... Detection of IgG
usually indicates a prior infection or

Comment

- - ”
vaccination.
Source: http:/g/ww.microbioloqybook.orq/mayer/Ab%ZOformationZOOO.htm
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Studies can be found using “at least fivefold rise” in
IgG level as a sign of viral reactivation

Lupus. 2018 Jul27(8):1271-1278. doi: 10.1177/0961203318770535. Epub 2018 Apr 18.

Longitudinal analysis of varicella-zoster virus-specific antibodies in systemic lupus
erythematosus: No association with subclinical viral reactivations or lupus disease activity.

Rondaan C1; van Leer CCE, van Assen 53; Bootsma H1, de Leeuw I-(1; Arends 51; Bos NA! Westra JT.

+ Author information

Abstract
Systemic lupus erythematosus (SLE) patients are at high risk of herpes zoster. Previously, we found increased immunoglobulin (Ig)G levels

against varicella-zoster virus (VZV) in SLE patients compared to controls, while antibody levels against diphtheria and cellular immunity to
VZV were decreased. We aimed to test our hypothesis tha

caused by stress because of lupus disease activity or imm W Rea Ctivation Of VZV was defi ned as an

lgG and VZV-DNA were longitudinally determined in the s

polymerase chain reaction. Clinical data were retrieved fro at IeaSt fivefOId rise in vzv-IgG OI'
VZV-1gG or presence of VZV-IgM or VZV-DNA. Generalize presence of vzv_IgM or vzv DNA-"1

between antibody levels, lupus disease activity and medic:
stranded DNA and complement levels were used as indicators of lupus disease activity. Results A VZV reactivation was determined in 11

patients (33%). In at least five of them, herpes zoster was clinically overt. No association between SLE disease activity or medication use and
VZV-specific antibody levels was found. There was a weak association between total IgG and VZV-1gG. Conclusions Our results indicate that
increased VZV-IgG levels in SLE do not result from frequent subclinical VZV reactivations. and are not associated with lupus disease activity.

Increased VZV-IgG can only partially be explained by hypergammaglo] gy reactivation Of vzv (defi ned as
KEYWORDS: Systemic lupus erythematosus; herpes zoster; humoral immunit a fivefold i ncrea se i n the IgG
antibody titer)"2

Source: 1, Rondaan, Christien & C van Leer, C & van Assen, S & Bootsma, H & de Leeuw, K & Arends, S & Bos, Nicolaas & Westra, J. (2018). Longitudinal
analysis of varicella-zoster virus-specific antibodies in systemic lupus erythematosus: No association with subclinical viral reactivations or lupus disease
activity. Lupus. 27. 2. http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.858.3795&rep=rep1&type=pdf:
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Example: Varicella Zoster Virus reactivation? (The
shingles virus, from former chicken pox)

VZV IgG-/IgA-/IgM-antibodies

3 VZV IgG antibodies (ELISA) positive
<80 IE/1 negative
>80 - < 110 IE/1 weak
>110 IE/1 positive
This is around 10x the
upper reference range
®l b This document is intellectual property of Armin Schwarzbach MD PhD. a7 Klinghardt fnstitute
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Titres are used in some antibody tests

Analysis Result Units Reference Range Chart

HHV6-IgG-/IgM-antibodies

4 HHV6 IgG-antibodies (IFT) + 1:1000 < 1:10 [
4 HHV6 IgM-antibodies (IFT) <1:10 < 1:10 [ R
The specific Human Herpes Virus 6 (HHV6)-IgG-antibodies
indicate humoral immune-response against Human Herpes Virus

¢ (HHVE). Titres indicate increasing dilution. Dilution of less than
validated by one to ten for HHV6 IgM means negative, over (e.g.
Dr.Armin Schwarzbach 1:100) would be positive

Coxsackie-Virus antibodies

Coxsackie-Virus Type A7-1gG (IFT) - 1:1000 Titer <1:100
Coxsackie-Virus Type B1-1gG (IFT) + 1:1000 Titer <1:100
armmla bS This document is intellectual property of Armin Schwarzbach MD PhD. /4{ Kh@’*?ﬁﬁ'”iﬁﬂf?ﬁ
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Some antibody tests show IgA status: this does
show current activity

Am J Kidney, Dis. 1988 Nov;12(5):384-7. “IgA IS quantitatively the most important of the
The IgA mucosal immune system. | immunoglobulins, having a synthetic rate
exceeding that of all other immunoglobulins
combined when secretory as well as circulating
IgA is taken into account.”?

Lamm ME".

+ Author information

Abstract
This report reviews the immunophysiology of the mucosal immune system, the principal antibody of which is a special form of IgA, termed
secretory IgA. This IgA is produced locally by mucosal plasma cells that are descended from precursors initially stimulated in organized,
mucosal lymphoid crgans designed for antigen sampling. After the initial triggering, the precursor cells pass via regional lymph nodes, lymph,
and blood to disseminate widely among mucosal sites. After secretion from a local plasma cell, IgA binds to an epithelial cell surface receptor
and the complex passes through the epithelial cell into the secretions where it serves as a nonphlogistic immunologic barrier to inhibit uptake
of antigens. The production of IgA is facilitated by particular regulatory T cells. At the same time, the synthesis of other classes of antibody,
such as the phlogistic IgG, is dampened. This differential regulation of individual antibody classes after exposure to mucosal antigen plus the
interrelatedness of the various mucous membranes of the body have important implications for host defense, pathogenesis of a variety of
diseases including IgA nephropathy, and strategies of immunization.

PMID: 3055963 “The major antibodies found on mucous membranes are
secretory IgA, which function primarily by binding
microorganisms and thereby preventing their contact with the
host tissues.”?

Source: 1. Mlucosal Immunity, Stephen P.James, in Encyclopedia of Immunology (Second Edition), 1998,

https://www.sciencedirect.com/topics/neuroscience/immunoglobulin-a; 2. Hanson, L., Andersson, B., Carlsson, B. et al. Infection (1985)
13(Suppl 2): S166.
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IgA is available for CPN, HSV1/2, VZV, Coxsackie,
Echovirus, and various others (always worth asking)

Chlamydia pneum. IgG-/IgA-AB

4 Chlam.pneum. IgG-AB (ELISA) positive negative
! 1,525 Ratio
Ratio < 0,8 = negative
Ratio 0,8 - 1,1 = weak
Ratio >= 1,1 = positive

4 Chlam.pneum. IgA-AB (ELISA) pPositeve negative
! 1,628 Rgtio

Ratio < 0,8 = negative
Ratio 0,8 - 1,1
Ratio >= 1,1

weak

positive

Coxsackie IgG-/IgA-antibodies

3 Coxsackie-Virus IgG A7 (IFT) + 1:100 < 1:100 [ .. *>

3 Coxsackie-Virus IgG Bl (IFT) + 1:1000 < 1:100 [ .. *>

3 Coxsackie-Virus IgA A7 (IFT) & < 1:10 [ * ]

3 Coxsackie-Virus IgA Bl (IFT) + < 1:10 [ ... *>
The specific Coxsackie-Virus Type BI-1gG-/IgA-antibodies

indicate current humoral immune response against

Coxsackie-Virus Type Bl.

The specific Coxsackie-Virus Type A7-IgG-antibodies indicate

humoral immune-response against Coxsackie-Virus Type A7.

The test system is highly specific for Coxsackie Virus

antibodies. Other Enterovirus antibodies (f.e. Echovirus

antibodies) are not detectable. K?WWhﬁh%ﬂﬁ
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Agenda

Antibody (B cell) tests vs. using T cells
B cells: IgG, IgM, IgA
T cells: EliSpot (LTT-Interferon Gamma Release
Assay)

arm%?] la bS This document is intellectual property of Armin Schwarzbach MD PhD. i Klinghardt nstitute
DIAGNOSING TICK-BORNE DISEASES Reproduction only with permission. Please note the copyright. sl R

A Future Without ME/CFS
London, 15 February 2020



Testing the other arm of the immune system: T-cells

Using T-cells to show a cellular response against
antigens is much more sensitive, and indicates
active infection (in contrast to antibodies,
which can remain for months or years long
after an infection is gone). EliSpot (enzyme-linked
immunosorbent spot) technology has long been used
in Germany to do exactly this: it quantifies T-cells
that secrete signature proteins (such as a given
cytokine) against a specific antigen. The Borrelia
EliSpot evaluates the number of spot-forming units
using a stimulation index (SI) based on IGRA
(Interferon Gamma Release Assay).

Humana Press; 3rd ed. 2018 edition (14 July 2018)
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The Elispot technique

Chapter 1
Unique Strengths of ELISPOT for T Cell Diagnostics

Alexander E. Kalyuzhny Editor

Handbodk‘

Paul V. Lehmann and Wenji Zhang

Abstract Of EI.I S POT

The T cell system plays an essential role in infections, allergic reactions, tumor and transplant rejection,
as well as autoimmune diseases. It does so by the selective engagement of different antigen-specific Methods and Protocols
effector cell lineages that differentially secrete cytokines and other effector molecules. These T cell sub- Third Edition

sets may or may not have cytolytic activity, can preferentially migrate to different tissues, and display
variable capabilities to expand clonally. The quest of T cell immune diagnostics is to understand which
specific effector function and T cell lineage is associated with a given clinical outcome, be it positive or
adverse. No single assay can measure all of the relevant parameters. In this chapter, we review the unique
contributions that ELISPOT assays can make toward understanding T cell-mediated immunity. ELISPOT
assays have an unsurpassed sensitivity in detecting low frequency antigen-specific T cells that secrete
effector molecules, including granzvme and perforin. They provide robust, highlv reproducible data —
even by first time users. Becausg

omenry, ELISPOT is ideally sof T HE quantification of single cell interferon-gamma
ditions. These include defining (| (JFN~-y) release for assessing cellular immune

establishing the fine—specificity d

concentrarions of the antigen in s F@SpPonNnses using the Enzyme-linked immunospot
secretory products released by T

because T cells sumvive ELISPOT] (ELISPOT) assay is an invaluable technique in
S | immunology.”?

Source: 1 Sedegah M. The Ex Vivo IFN-y Enzyme-Linked Immunospot (ELISpot) Assay Methods Mol Biol. 2015;1325:197-205; Humana Press; 3rd ed. 2018
edition (14 July 2018)
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EliSpot (Interferon-Gamma Release Assay)
Reflects the current T-cellular activity of bacteria and viruses

= T-Cell-Spot/IGRA was 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..."

... ELISPOT assays provide robust, highly reproducible data, and can
be retested to gain additional information in follow-up assays...

... 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....

Source: 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.
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Elispot LTT: Methodology (I)

Elispot well costed with Lymphocytes areisolated

manoclonal, eytokine-
specific antibodies E;FNv,
IL10 etc.)

A
Fy

Incubation with cells and

antigens, specific cells o

release cytokines

L 0.® o ©
O S)
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Elispot LTT: Methodology (1I)

— 4’ - ea X_

X X
Add biotinylated seconda Add Streptavidin-
antibody complex: enzyme conjugate

pr.AB/Cytokine/sec.AB

Add substrate to develop colour
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Currently the EliSpot is available for:

Borrelia burgdorferi (B.b. sensu stricto + garinii + afzelii)
Borrelia myamotoi
Ehrlichia/Anaplasma

Bartonella henselae EliSpot

Babesia microti EliSpot

Rickettsia conorii/rickettsii/helvetica
Chlamydia pneumoniae

Chlamydia trachomatis

Mycoplasma pneumoniae

Yersinia enterocolitica

Epstein Barr Virus (EBV)
Cytomegalovirus (CMV)

Herpes Simplex Virus 1/2 (HSV 1/ 2)
Varicella Zoster Virus (VZV)

Candida

Aspergillus
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Examples: Borrelia/EBV

Borrelia burgdorferi Elispot

Borrelia burgdorferi Full Antigen + 32 S
Borrelia b. OSP-Mix (OSPA/OSPC/DbpA) + 29 Sl
Borrelia burgdorferi LFA-1 (+) 2 Sl

>3 = positive
2-3 = weak positive

<2 = negative

The results of the EliSpot-Tests indicate current cellular activity against Borrelia burgdorferi.

Epstein-Barr-Virus EliSpot
EBV-EliSpot (lytic) - 30 Sl
EBV-EliSpot (latent) + 21 SI
>3 = positive
2-3 = weak positive

<2 = negative

The result of the EBV-EliSpot-Test indicates current cellular activity against Epstein-Barr-Virus.
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References on the Elispot: examples

Navarrete MA ELISpot and DC-ELISpot Assay to Measure Frequency of Antigen-Specific IFNy-Secreting
Cells, in Hnasko R (Editor), Elisa Methods and Protocols 2015.

Navarrete MA, Bertinetti-Lapatki C, Michelfelder | et al (2013) Usage of standardized antigen-presenting
cells improves ELISpot performance for complex protein antigens. J Immunol Methods 391:146-153

Czerkinsky CC, Nilsson LA, Nygren H et al (1983) A solid-phase enzyme-linked immunospot (ELISPOT) assay
for enumeration of specifi c antibody-secreting cells. J Immunol Methods 65:109-121

Keilholz U, Weber J, Finke JH et al (2002) Immunologic monitoring of cancer vaccine therapy: results of a
workshop sponsored by the Society for Biological Therapy. J Immunother 25:97-138

Scheibenbogen C, Lee KH, Mayer S et al (1997) A sensitive ELISPOT assay for detection of CD8+ T
lymphocytes specifi ¢ for HLA class I-binding peptide epitopes derived from infl uenza proteins in the
blood of healthy donors and melanoma patients. Clin Cancer Res 3:221-226

Sedegah M. The Ex Vivo IFN-y Enzyme-Linked Immunospot (ELISpot) Assay
Methods Mol Biol. 2015;1325:197

Nehete PN, Gambhira R, Nehete BP et al (2003) Dendritic cells enhance detection of antigen-specifi ¢
cellular immune responses by lymphocytes from rhesus macaques immunized with an HIV envelope
peptide cocktail vaccine. ] Med Primatol 32:67-73
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Elispot references (contd.)

Moller I, Michel K, Frech N et al (2008) Dendritic cell maturation with poly(I:C)-based
versus PGE2-based cytokine combinations results in differential functional
characteristics relevant to clinical application. J Immunother 31:506-519

Warncke M, Dodero A, Dierbach H et al (2006) Murine dendritic cells generated under
serumfree conditions have a mature phenotype and effi ciently induce primary immune
responses. J Immunol Methods 310:1-1

Malyguine A, Strobl SL, Shafer-Weaver KA et al (2004) A modifi ed human ELISPOT
assay to detect specifi c responses to primary tumor cell targets. J Transl Med 2:9

Moodie Z, Price L, Gouttefangeas C et al (2010) Response defi nition criteria for
ELISPOT assays revisited. Cancer Immunol Immunother 59: 1489-1501

Janetzki, S. & Britten, C.M. The impact of harmonization on ELISPOT assay
performance. Methods Mol. Biol. 792, 25-36 (2012)

Zhang, W. & Lehmann, P. Objective, user-independent ELISPOT data analysis based on
scientifically validated principles. Methods Mol. Biol. 792, 155-171 (2012)

Calarota SA. Enumeration and characterization of human memory T cells by enzyme-
linked immunospot assays. Clin Dev Immunol. 2013;2013:637649
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Agenda

Antibody (B cell) tests vs. using T cells
B cells: IgG, IgM, IgA
T cells: EliSpot (LTT-Interferon Gamma Release
Assay)

The benefits of using a CD3/CD57 assay
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CD57 is a stable marker of human natural killer (NK)

cell subsets
L

Messung der CO57+ NK Zellen

Sample 1D: 33 Patient 1D: 12171428
Acquisition Dais: 09-Faeb-11
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McGregor RH, Riley EH, Goodier MR - Immunology (2014
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A low CD57+ indicates chronic immune suppression

CD3-/CD57+ Cells

5 CD3-/CD56+ Flow Cytometry

5 T cells CD3+ (%) + 82,18 % 62,00 - 80,00 [ ........ * >
5 T cells CD3+ (absolute) 1225 /ul 900 - 1900 [ .. %, ..., 1
5 NK cells CD56+ CD3- (%) - 4,75 % 6,00 - 29,00 <* ........ ]
E NK cells CD56+ CD3- (absolute) 71 /ul 60 - 700 [ *....... ]
5 CD57+ NK-cells (%) 18,27 % 2,00 - 77,00 [ .*...... ]
5 CD57+ NK-cells (absolute) - 13 /ul 100 - 360 <* i eieaa ]

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

Suppression = generally bacterial causes: Borrelia,
Chlamydia pneumoniae, Mycoplasma

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

to-ask.html
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A low CD57+ count has particularly been observed in
patients with neurological symptoms

[MMUMOLOGY
({43

Immunology Letters

Volume 76, Issue 1, 1 February 2001, Pages 43-48 O:‘
. 4

Decreased CDS7 lymphocyte subset in patients with chronic

Lyme disease
Raphael B. Stricker = 2 & Edward E. Winger b

Show more

https://doi.org/10.1016/S0165-2478(00)00316-3 Get rights and content
“Conclusions: A decrease in
“Patients with chronic LD and predominant the CD57 lymphocyte subset
neurologic symptoms had significantly ne may be an important marker of
lower mean CD57 levels than patients with ||"* | chronic LD. Changes in the
predominant musculoskeletal symptoms ;Subset CD57 subset may be useful to
(30%21 vs. 58137 cells per pl, P=0.002). loskeletal | monitor the response to
CD57 levels increased in chronic LD cdduratio} therapy in this disease” ....
patients whose symptoms improved, while |’° ="
patients with refroctory diseasehad | | [vrne cos7 mpnacys
e ——————————). subset appears to be a

P=:(] 001). Nineteen of 3?’ pahents (51%) who were tested after |n|t|at|ng antibiotic therapy useful marker of Iong-term

had decreased CDS5T levels (mean, 66+39 cells per pl), and all five patients tested after infection with the Lyme

completing antibiotic treatment had normal CD57 counts (mean, 173+98 cells per pl). In disease spirochete."

contrast, all 10 patients with acute LD and 82% of AIDS patients had normal CD57 levels, (Stricker, Burrascano, 2002)

and the difference between these aroups and the pre-treatment patients with chronic LD was
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CD57+ numbers tend to rise in patients with viral

burdens ...

:,,\' frontiers
in Immunology

Front Immunol. 2013; 4: 422 PMCID:
Published online 2013 Dec 9. doi: 10.3389/fimmu.2013.00422

Functional Significance of CD57 Expression on Human NK Cell§
Relevance to Disease

Carolyn M. Nielsen,! Matthew J. White, ! Martin R Goodier," and Eleanor M. F{iley{1 :

Author information » Article notes » Copyright and License information »

“Chronic viral infections such as
HCMV (104), human
immunodeficiency virus (HIV)
(105), hepatitis C virus (106), and
Epstein—Barr virus (EBV) (107)
infections offer some of the clearest
examples of expansion of
CD57+CD8* T cells, presumably as a
result of persistent antigenic
stimulation”

This article has been cited by other articles in PMC.

Abstract

Go to: (v

Historically, human NK cells have been identified as CD3  CD56 CD16™ lymphocytes. More recently it

has been established that CD57 expression defines functionally discrete sub-populations of NK cell]
cells, CD57 expression has been regarded as a marker of terminal differentiation and (perhaps wror

Similar skewing of NK cells

anergy and senescence. Similarly, CD57 expression seems to identify the final stages of peripheral towa rd the CD57+ pheI‘IOtype IS
maturation; its expression increases with age and is associated with chronic infections, particularly ] nOW re po rted in ava riety of vi ral

cytomegalovirus infection. However, CD57 NK cells are highly cytotoxic and their presence seen

beneficial in a number of non-communicable diseases. The purpose of this article is to review our ¢

infections”

understanding of CD57 expression as a marker of NK cell function and disease prognosis, as well as to

outline areas for further research.

Keywords: CD57, NK cells, HCMV infection, ageing, chronic infection, cancer, autoimmune diseases, T

cells

Source: https://www.ncbi.nlm.nih.qgov/pmc/articles/PMC3856678/
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... Whereas the CD3+ count tends to be low

CD 57 Flow Cytometry

T cells CD3 + (%) 76.58 % 62-80
< TcellsCD3 + (absolute) - 659 > Jul 900-1900

NK cells CD56+CD3- (%) 16.91 % 6-29

NK cells CD56+CD3- (absolute) 146 Jul 60-700

ArminLabs GmbH - CEO: Armin Schwarzbach MD PhD
ZirbelstraRe 58, 2nd floor - 86154 Augsburg - Germany - Phone: 0049 821 780 931 50 www.arminlabs.com
Email: info@arminlabs.com - VATReg-No.: DE815543871 - Amtsgericht Augsburg HRB 29350

There is also one sign for a viral infection,
this can be seen with the low CD3+cells,
which should be looked at with CMV-
Elispot, EBV-Elispot, HSV 1/2-Elispot,
VZV-antibodies, Coxsackie Virus

antibodies.
@ This d tis intellectual ty of Armin Sch bach MD PhD i i /
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Basic testing panel for Borreliosis

Borrelia-EliSpot (current T-cell activity)
CD57 cells (chronic immune suppression)
New option: Tickplex Basic, includes round bodies (persisters)
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Round bodies (pleomorphic forms) and biofilm-like
colonies of Borrelia burgdorferi in vitro: Antibodies?

Biofilm of Borrelia burgdorferi
Granular borrelia forms
predominate in the bioflilm
community
--Extracellular Matrix=green
Viable organisms=red--
Note: partial segmentation
of spiral borrelia at 7 o'clock.
DNA segmentation is a
precusrsor to the emergence
of Granular (round/coccoid)
Viable forms of borrelia
burgdorferi

W

...pleomorphic B. burgdorferi should be taken into
consideration as being clinically relevant and
influence the development of novel diagnostics and
treatment protocols...

Merilainen L., Herranen A., Schwarzbach A., Gilbert L.
Morphological and biochemical features of B.b. pleomorphic

forms, Microbiology, published online ahead of print January 6,
2015, doi: 10/mic.0.000027
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Antibodies by Tickplex Basic incl. round bodies
www.tezted.com

@ ArminLabs GmbH
arminlabs

DIACNOSING TICK-BORNE DISEASES

Page: 1 of 3
ArminLabs GmbH - Zirbelstr.58 3rd floor, 86154 Augsburg, Germany
Patient: SENEND E
Date of birth: Date of Reception: Date of Report: Barcode-ID: Physician:
Material: CPDA, Heparin, EDTA, Serum
FINAL REPORT
Analysis Result Units Reference Range
Tickplex Plus
B.burg. +afz. +gar. IgG negative negative
0.620
B.burg. +afz. +gar. IgM negative negative
0.470
B.burg. +afz. +gar. + round bod. IgG -~ positive negative
2.700
B.burg. +afz. +gar. + round bod. IgM negative negative
0.790
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Agenda

Antibody (B cell) tests vs. using T cells
B cells: IgG, IgM, IgA
T cells: EliSpot (LTT-Interferon Gamma Release
Assay)

The benefits of using a CD3/CD57 assay

How to decide what to test for
Checklists
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Electronic version fills automatically

arm?r)wlabs

DIAGNOSING 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

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

Ranked in order
of priority -
draw for first
place here:
Chlamydia
pneumoniae
(CPN) and
Coxsackie
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Test most often correlated with ME
(but do the checklist to tailor this further)

Borrelia EliSpot + CD57 cells
Chlamydia pneumoniae EliSpot
Mycoplasma pneumoniae EliSpot
Bartonella EliSpot

Parvovirus B19 IgG/IgM antibodies
Echovirus IgG/IgA antibodies
Coxsackie Virus IgG/IgA antibodies
EBV EliSpot

CMV EliSpot

Herpes Simplex Virus 1/2 EliSpot
HHV-6 IgG/IgM antibodies
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Thank you very much!

ArminLabs
Laboratory for tick-borne diseases WWW.aonm.org

Tel. 0049 821 2182879

info@arminlabs.com
www.arminlabs.com Q

ACADEMY o NUTRITIONAL MEDICINE

DIAGNOSING TICK-BORNE DISEASES

Helpline +44 333 121 0305
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