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Agenda

o The different types of test for pathogens
n B cells: Antibody testing
n T cells: EliSpot testing

o Deciding what to test for

o Immunological testing

o Mycotoxin testing

o Parasite testing

o Navigating through the webpages
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In recent infection, antibody testing is generally reliable if 
the antigens are specific: you can hope to see an IgM

Source: 1. https://www.labtestsonline.org.au/learning/test-index/antibody-tests; 2. https://www.genscript.com/IgM-antibody.html

“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.7–,9 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.9–,11 IgM antibodies may be detectable during recurrences of the 
infection, particularly with some of the commercial ELISAs.”2

“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.”2

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
https://sti.bmj.com/content/79/4/276
https://sti.bmj.com/content/79/4/276
https://sti.bmj.com/content/79/4/276
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However, in chronic (continuing) disease, using 
conventional IgG/IgM antibodies means patients fall 
between the cracks

Source: http://www.microbiologybook.org/mayer/Ab%20formation2000.htm

“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 
vaccination.”

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

http://www.microbiologybook.org/mayer/Ab%20formation2000.htm
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The most useful antibody in a chronic infection is 
Immunoglobulin A

Source: https://www.genscript.com/IgA-antibody.html; Granfors K, Viljanen M, Tiilikainen A, Toivanen A. Persistence of IgM, IgG, and IgA antibodies to 
Yersinia in yersinia arthritis. J Infect Dis. 1980 Apr;141(4):424-9.

IgA is an excellent immunoglobulin as it indicates current, ongoing or very recent 
infection, as well as chronic persistent infection, reactivation or reinfection

“IgA antibody is the most abundant 
antibody class in human serum and has 
a unique role in mediating immunity. IgA 
is a polyvalent antibody that is 
translocated to mucosal surfaces as the 
first line of defense against infections. 
Most of the secreted IgA lines the 
mucosal surfaces including respiratory, 
digestive and genitorurinary tracts to 
protect against pathogens while 
maintaining gut homeostasis.”

The persistence of IgA antibodies in 
Yersinia, as an example

https://www.genscript.com/IgA-antibody.html
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IgA is available for CPn, Mycoplasma, HSV1/2, VZV, 
Coxsackie, Echovirus, Campylobacter and others
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9 markers including viral capsid antigen (VCA), early antigen (EA), & Epstein-Barr 
Nuclear Antigen (EBNA)

Immunoarrays for EBV very useful if they 
have the full array of markers
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ArminLabs is a specialist in precision testing: we also 
use the other arm of the immune system – T cells 

Immunoglobulin A is not available when the infection does 
not live in the mucosal membranes: EBV (Epstein Barr Virus, 
glandular fever), CMV (Cytomegalovirus), Parvo Virus B19, 
etc. 
So how to test chronic infection in infections where there is 
no IgA available?

There is another arm to the immune system that can be 
tested, too: not just B cells, but T cells. Tests of cellular T-cell 
immunity are called EliSpots (enzyme-linked immunosorbent 
spot). This is a lymphocyte transformation test using an 
Interferon Gamma Release Assay.
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“Accuracy, sensitivity, reproducibility, and 
robustness – a gold standard”

“Enzyme-linked immune absorbent spot (Elispot) is a quantitative method 
for measuring relevant parameters of T cell activation. The sensitivity of 
Elispot allows the detection of low-frequency antigen-specific T cells that 
secrete cytokines and effector molecules, such as granzyme B and 
perforin. Cytotoxic T cell (CTL) studies have taken advantage with this 
high-throughput technology by providing insights into quantity and 
immune kinetics. Accuracy, sensitivity, reproducibility, and robustness of 
Elispot resulted in a wide range of applications in research as well as in the 
diagnostic field. Actually, CTL monitoring by Elispot is a gold standard for 
the evaluation of antigen-specific T cell immunity in clinical trials and 
vaccine candidates where the ability to detect rare antigen-specific T cells 
is of relevance for immune diagnostic.”

Source: Ranieri E, Popescu I, Gigante M. CTL ELISPOT assay. Methods Mol 
Biol. 2014;1186:75-86.
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“The EliSpot Lyme assay can be used to study 
the T cell response elicited by Borrelia 
infections, which bridges the gap between the 
ability to detect humoral immunity and 
cellular immunity in Lyme disease. Many 
clinical laboratories are convinced that 
the cellular assay is superior to the 
Western Blot assay in terms of 
sensitivity for detecting the underlying 
Borrelia infection.. Research also suggests 
that there is a dissociation between the 
magnitude of the humoral and the T cell-
mediated cellular immune responses in the 
Borrelia infection.” 

New "Springer Protocols" book (2024) 
with a chapter on EliSpots

The Elispot 
technique reflects 
the current T-
cellular activity of 
bacteria and 
viruses
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Examples: Borrelia burgdorferi/Mycoplasma
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EliSpots for Epstein Barr Virus and Cytomegalovirus 
show both lytic and latent values

Lytic = currently 
replicating

Latent = dormant, 
but suppressing 
immunity, and can 
unfold again with 
any new assault to 
the immune system
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Particularly high EBV results post COVID, backed up 
by thousands of lab tests and scientific studies

Source:  Arminlabs laboratory results

EBV
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Next generation EliSpot = Lyme iSpot
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Next generation EliSpot = Lyme iSpot
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Borrelia iSpot – INF gamma and IL2/
also for SAR-CoV-2
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Covid testing: Evidence of SARS-CoV-2 
circulating

1818

Sign of good 
immunity to the 
virus (IgG), but 
no current 
infection (IgA)
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o Deciding what to test for

o Immunological testing
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o Parasite testing

o Navigating through the webpages



20This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Electronic checklist helps decide which coinfections 
to test for in Post-COVID; fills automatically

Ranked in order of 
priority:
CPn, Mycoplasma and 
the Herpesviruses 
draw for 
first place here ¯
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NEW: ArminLabs Post-COVID Viral 
Reactivation Panels: Basic and Advanced
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Advanced reactivated infection panel 
includes further viruses, and bacteria
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Currently EliSpots and iSpots are available for:

o Borrelia burgdorferi (B.b. sensu stricto + garinii + afzelii)
o Borrelia myamotoi
o Ehrlichia/Anaplasma
o Bartonella henselae EliSpot
o Babesia microti EliSpot
o Rickettsia conorii/rickettsii/helvetica
o Chlamydia pneumoniae
o Chlamydia trachomatis
o Mycoplasma pneumoniae
o Yersinia species
o Epstein Barr Virus (EBV)
o Cytomegalovirus (CMV)
o Herpes Simplex Virus 1 / 2 (HSV 1 / 2)
o Varicella Zoster Virus (VZV)
o Candida
o Aspergillus
o SARS-CoV-2
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CD3+/57+ cells can give indications of 
viral/bacterial immunity

2626
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Immunosuppression evident from CD3+/57+ 
cells here – both viral and bacterial

27



28This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Agenda

o The different types of test for pathogens
n B cells: Antibody testing
n T cells: EliSpot testing

o Deciding what to test for

o Immunological testing

o Mycotoxin testing

o Parasite testing

o Navigating through the webpages



29This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Direct test of Mycotoxins in serum now available: 
ToxiPlex
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Toxiplex directly detects mycotoxin molecules. They coat monoclonal antibodies 
on the ELISA plates that are highly specific to each particular mycotoxin. If that 
mycotoxin is present in the patient's sample (extracted from serum), it will be 
captured by the corresponding monoclonal antibody. 

Directly detects mycotoxin molecules
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Comparison with other mycotoxin tests
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Results (example)
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Two unique panels available:

For Intestinal Protozoa: 
Giardia lamblia, Entamoeba histolytica, Crypto-
sporidium spp., Blastocytis hominis, Dientamoeba fragilis, Cyclospora cayetanensis

For Intestinal Helminths (worms):

Ancylostoma spp., Ascaris spp., Enterobius vermicularis, Hymenolepis spp., 
Enterocytozoon spp./Encephalitozoon spp., Necator americanus, Strongyloides 
spp., Taenia spp., Trichuris trichiura

Accuracy = ≥ 99.9%, detection limit was 100 copies/reaction 
Fast processing and easy sample handling – optimized for the detection of parasites in stool, 
does not need to be frozen and does not require large amounts of material 
Swift return of results: 3-7 days after receipt of the sample

Checklist available for easier identification of which to test for:
https://aonm.org/wp-content/uploads/2024/02/english-parasite-coinfection-
checklist-arminlabs.pdf

Stool-based Parasite Multiplex PCR test

https://aonm.org/wp-content/uploads/2024/02/english-parasite-coinfection-checklist-arminlabs.pdf
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Can also test for parasites in blood
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Parasite checklist 
with autofill function 
also available
(see second on the 
Dropdown under the 
ArminLabs tab)
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ArminLabs tab on www.aonm.org



39This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Dropdown with many submenus
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Option to order online: Click on that
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Then click on “Login“
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Then either open your account or register
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