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ArminLabs Founder and CEO Dr. Armin Schwarzbach has been at the 
forefront of tick-borne research for more than 30 years. With a track record 
of testing hundreds of thousands of patients, Dr. Schwarzbach’s expertise in 
diagnosing and treating infections is unparalleled. Dr. Schwarzbach is an 
Advisory Board Member of AONM, a Board Member of ILADEF (the 
International Lyme and Associated Diseases Educational Foundation), and 
serves as an expert on advisory committees on Lyme Disease in Australia, 
Ireland, France and Germany. 
He is a Medical Doctor qualified in Internal Medicine and Infectious Disease 
and also has many years of experience working in the department of 
infectious diseases at various renowned hospitals and clinics in Germany.

A highly renowned laboratory specialised in 
pathogens in Augsburg, Germany

Source: https://arminlabs.com/en/about-us

https://arminlabs.com/en/about-us


The fullest accreditation possible, worldwide

• “DAkkS” certificate that is constantly renewed (DAkkS -
https://www.dakks.de/en/home-en.html - the national accreditation 
authority of the Federal Republic of Germany), according 
DIN EN ISO 15189:2024, International Accreditation Number   D-ML-20488-01
• CE certification
• IVD (In-Vitro Diagnostics) registration 
• Certificate of UKAS-equivalence: The UK accreditation system (UKAS) does not have 
the mandate to determine tests carried out in another country but “has confidence in 
the accreditation system operated by Deutsche Akkreditierungsstelle GmbH (DAkkS) 
and considers that the accreditation system operated by DAkkS is equivalent to 
UKAS’ own accreditation system.” 
• ISO 15189, and ArminLabs test
producers have ISO 13485:2016 

For the US, also
• Accredited by the College of 
American Pathologists (CAP) and 
• CLIA (Clinical Laboratory 
Improvement Amendments)

https://www.dakks.de/en/home-en.html


ArminLabs | Medicum Bad Aibling MVZ GmbH

• UKAS Certificate of 
Equivalence 

• Stating that the 
Recognition of the 
existing Accreditation 
meets the UKAS 
requirements

UK Certificate of Equivalence

https://aonm.org/accreditation/

https://aonm.org/accreditation/
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• Mechanisms by which viruses and bacteria can trigger autoimmunity

• Viral and bacterial involvement in specific autoimmune conditions (examples)
• SARS CoV-2
• Type 1 Diabetes and Autoimmune Diabetes insipidus
• Multiple Sclerosis
• Rheumatoid arthritis
• Thyroid autoimmunity
• IBD
• PANS/PANDAS

• Methods of viral and bacterial testing
• B cells: IgG, IgM, IgA
• T cells: EliSpots
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Illustration of the four key mechanisms by which 
infections can trigger autoimmunity

Source: https://www.ncbi.nlm.nih.gov/books/NBK459437/; Sfriso P, Ghirardello A, Botsios C, et al. Infections and autoimmunity: the multifaceted 
relationship. J Leukoc Biol. 2010;87:385–95.

Molecular 
mimicry
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spreading Bystander 

activation

Super-
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https://www.ncbi.nlm.nih.gov/books/NBK459437/
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Source: 1. Mobasheri L et al. SARS-CoV-2 triggering autoimmune diseases. Cytokine. 2022 Jun;154:155873.2. Wang EY et al. Diverse functional autoantibodies 
in patients with COVID-19. Nature. 2021 Jul;595(7866):283-288; 3. https://www.nih.gov/news-events/nih-research-matters/autoimmune-response-found-
many-covid-19

SARS-CoV-2 involvement very significant: high
risk of autoimmune disease found in many studies

SARS CoV-2

“Half of people hospitalized 
with COVID-19 had 
antibodies in their blood 
that could mistakenly 
attack the body’s own 
proteins and tissues.”3

“We found that patients 
with COVID-19 exhibit 
marked increases in 
autoantibody reactivities as 
compared to uninfected 
individuals, and show a high 
prevalence of auto-
antibodies against immuno-
modulatory proteins ...”2

https://www.nih.gov/news-events/nih-research-matters/autoimmune-response-found-many-covid-19


“Epidemiological studies 
and meta-analyses 
reported an increase in the 
incidence of type 1 
diabetes mellitus during 
the COVID-19 pandemic as 
well as an association 
between SARS-CoV-2 
infection and the risk of 
new-onset type 1 diabetes 
mellitus.”

Strong connection between Type 1 Diabetes and Covid
T1D

Source: Debuysschere C, Nekoua MP, Alidjinou EK, Hober D. The relationship between SARS-CoV-2 infection and type 1 diabetes mellitus. Nat Rev 
Endocrinol. 2024 Jun 18.

“..human ß-cells express SARS-CoV-2 
receptors … SARS-CoV-2 can infect 
and replicate in ß-cells, resulting in 
structural or functional alterations 
of these cells.” 



Key Findings of the Study:

• Viruses as Triggers: The Coxsackie B virus 
attacks the insulin-producing cells in the 
pancreas, leading to an autoimmune reaction 
where the immune system mistakenly attacks 
healthy cells.
• Particularly Affected: The infection is 
particularly common in young children, of whom 
a small but growing proportion later develop 
Type 1 diabetes.
• Immune System Response: Researchers found 
that the immune system of affected children 
shows only a limited defense response against 
the virus, which explains the persistent infection 
and the subsequent autoimmune process.

Source: Carré A, Vecchio F, Flodström-Tullberg M, You S, Mallone R. Coxsackievirus and Type 1 Diabetes: Diabetogenic Mechanisms and Implications for 
Prevention. Endocr Rev. 2023 Jul 11;44(4):737-751.

“The strongest evidence for an association with T1D points 
to Enterovirus infection, particularly to Coxsackieviruses B”, 2023

T1D



Source: https://www.jwatch.org/jw198807290000007/1988/07/29/cytomegalovirus-associated-with-type-1-diabetes

“CMV-positive diabetic patients significantly more likely 
to have autoantibodies than those who were CMV-negative”

“CMV has a lytic action on 
the β-cells of the islets of 
Langerhans responsible for 
insulin production”

T1D



1. Chlamydia pneumoniae 
2. Yersinia 
3. H pylori Blot IgG/IgA HLO-AK with CagA and VacA

Please do a H pylori test that can detect the cytotoxin-associated gene A (CagA) 
and vacuolating cytotoxin A (VacA) – those are the genotypes of the most 
virulent strains

Diabetes Type 1: Possible viral and bacterial lab tests
T1D

1. Cytomegalovirus
2. Enteroviruses Coxsackie and Echovirus
3. SARS-CoV-2

Viruses

Bacteria



Source: Landry RL, Embers ME. The Probable Infectious Origin of Multiple Sclerosis. NeuroSci. 2023 Sep 7;4(3):211-234.

Borrelia, Chlamydia pneumoniae and H pylori all 
implicated in the etiology of MS

1

MSMS

“The association between 
spirochetes and MS dates back to 
1925 when Adams et al. conducted 
an experiment in which rhesus 
monkeys (Macaca mulatta) were 
inoculated with material from MS 
cases [219]. Several months later, 
spirochetes were observed in the 
ventricular fluid of these monkeys. In 
1952, Steiner reported the presence 
of spirochetes in plaques obtained 
from autopsied MS patients [220]. 
Additionally, in 1957, Ichelson
successfully cultivated spirochetes 
from the spinal fluid of MS patients 
[221]. Newman et al. replicated 
Ichelson’s culture method and 
detected spirochetes in the spinal 
fluid of MS patients, although in a 
lower percentage.”



Multiple sclerosis and Borrelia – research over 4 decades

Dr. Vincent 
Marshall’s 
exhaustive 
research from the 
80’s showed 
spirochetes on the 
axons of nerves of 
MS patient 
autopsies in 
Europe

Source: http://www.medical-hypotheses.com/article/0306-9877(88)90023-0/abstract

MS



Infection with Bartonella also detected

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2546763/, https://www.lymeneteurope.org/forum/viewtopic.php?t=2445

“Of the six research subjects, 
including Barnes, that 
Breitschwerdt used in his study, 
two were veterinarians who 
reported frequent bites from 
cats, dogs, pocket pets and other 
animals, one reported a severe 
scratch from a cat, one had 
frequent arthropod exposure and 
had been bitten by a pig and 
pecked frequently by various 
fowl, another owned a horse 
farm and had frequent arthropod 
exposure and cat scratches, and 
the sixth was a teenager who 
developed severe debilitating 
migraine headaches after a tick 
was removed from his ankle.”

MS

https://www.lymeneteurope.org/forum/viewtopic.php?t=2445


Source: Nicolson GL. Chronic Bacterial and Viral Infections in Neurodegenerative and Neurobehavioral Diseases. Lab Med. 2008 May;39(5):291–
9; Yao S-Y, Stratton CW, Mitchell WM. CFS oligoclonal bands in MS include antibodies against Chamydophila antigens. Neurol 2001; 51: 1168-
1176

82% of MS patients tested positive for Chlamydia 
pneumoniae in oligoclonal antibodies in this study

MSMS

“Examination of MS patients 
for oligoclonal antibodies 
against C. pneumoniae revealed 
that 82% of MS patients were 
positive, whereas none of the 
control non-MS neurological 
patients had antibodies that 
were absorbed by C. 
pneumoniae elemental body 
antigens”



Source: https://news.harvard.edu/gazette/story/2022/01/epstein-barr-virus-may-be-leading-cause-of-multiple-sclerosis/

“The hypothesis that EBV causes MS has 
been investigated by our group and others 
for several years, but this is the first study 
providing compelling evidence of 
causality,” said Alberto Ascherio, 
professor of epidemiology and nutrition 
at Harvard Chan School and senior author 
of the study. “This is a big step because it 
suggests that most MS cases could be 
prevented by stopping EBV infection, and 
that targeting EBV could lead to the 
discovery of a cure for MS.”

Harvard study published on 13th January 2022 in “Science” MS

https://news.harvard.edu/gazette/story/2022/01/epstein-barr-virus-may-be-leading-cause-of-multiple-sclerosis/


Source: https://www.science.org/doi/10.1126/science.abj8222; https://www.eurekalert.org/news-releases/939665

The study found that the risk of developing MS increased 
32-fold following EBV infection 

MS

“Using data from more 
than ten million United 
States military recruits 
monitored over a 20-year 
period, 955 of whom were 
diagnosed with MS during 
their service, Kjetil
Bjornevik et al. tested the 
hypothesis that MS is 
caused by EBV. They found 
that the risk of developing 
MS in individuals who were 
EBV-negative increased by 
32-fold following EBV 
infection. "These findings," 
say the authors, "cannot be 
explained by any known 
risk factor and suggest EBV 
as the leading cause of 
MS."

https://www.science.org/doi/10.1126/science.abj8222
https://www.eurekalert.org/news-releases/939665


1. EBV EliSpot
2. HHV6 EliSpot
3. SARS-CoV-2
4. Coxsackie Virus A & B IgG & IgA
5. Echovirus IgG, IgM & IgA

Multiple Sclerosis: Possible viral and bacterial 
laboratory tests

MS

Viruses

1. Borrelia EliSpot and TickPlex Basic
2. Bartonella Elispot
3. Chlamydia pneumoniae IgG/IgA and EliSpot
4. H pylori Blot IgG/IgA HLO-AK (CagA, VacA)

Bacteria



Need to consider Borrelia in the differential diagnosis of 
Rheumatoid Arthritis

RA

Source: Hsieh YF, Liu HW, Hsu TC, Wei JC, Shih CM, Krause PJ, Tsay GJ. Serum reactivity against Borrelia burgdorferi OspA in patients 
with rheumatoid arthritis. Clin Vaccine Immunol. 2007 Nov;14(11):1437-41.



“The results suggest that a high percentage of RA patients 
have systemic mycoplasmal infections”

“Systemic mycoplasmal
infections may be an 
important cofactor in 
the pathogenesis of 
RA”

Source: Haier J, Nasralla M, Franco AR, Nicolson GL. Detection of mycoplasmal infections in blood of patients with rheumatoid arthritis. 
Rheumatology (Oxford). 1999 Jun;38(6):504-9.



“Our study showed H. pylori infection was associated with 
the development of rheumatoid arthritis”

RA

Source: Lee TH, Wu MC, Lee MH, Liao PL, Lin CC, Wei JC. Influence of Helicobacter pylori infection on risk of rheumatoid arthritis: a nationwide 
population-based study. Sci Rep. 2023 Sep 13;13(1):15125.

“In the < 30 years 
old subgroup, the 
risk was highest, 
especially in 
women < 30 years 
old with H. pylori 
infection.”

“H. pylori CagA-positive 
patients develop more 
severe RA.”

2 million individuals, 2000 - 2017



1. Borrelia
2. Mycoplasma
3. Chlamydia pneumoniae/trachomatis
4. H pylori Blot IgG/IgA HLO-AK (CagA, VacA)
5. Yersinia enterocolitica

Rheumatoid Arthritis: Possible lab tests
RA

1. EBV antibodies including Early Antigen + EBV EliSpot
2. CMV EliSpot
3. HSV1/2 IgG/IgA/IgM antibodies + HSV1/2 EliSpot
4. SARS-CoV-2

Viral tests

Bacterial tests



Source: Benvenga S,	Santarpia	L,	Trimarchi	F,	Guarneri	F.	Human	Thyroid	Autoantigens	and	Proteins	of	Yersinia	and	Borrelia	Share	Amino	Acid	Sequence	
Homology	That	Includes	Binding	Motifs	to	HLA-DR	Molecules	and	T-Cell	Recpetor.	Thyroid.	2006;16:225–236;	2.	Guarneri F, Guarneri C. Molecular 
mimicry in cutaneous autoimmune diseases. World J Dermatol 2013; 2(4): 36-43 

Homology of HLA-DR molecules and T-cell receptors 
from human thyroid autoantigens and Yersina/Borrelia

Hashimoto’s/
Grave’s

“Data from this study 
suggests that a restricted 
number of Borrelia and 
Yersinia proteins might have 
the potential to trigger AITD 
n persons with certain HLA-
DR alleles”1

“… in some genetically predisposed subjects, Borrelia 
infection can be the trigger of Hashimoto’s thyroiditis 
and/or lichen sclerosus”2

1



High Yersinia titres found in thyroid disorders

Source: Chatzipanagiotou, Stylianos & Legakis, Ioannis & Boufidou, Fotini & Petroyianni, V & Nicolaou, C. (2001). Prevalence of Yersinia plasmid-encoded 
outer protein (YOP) class-specific antibodies in patients with Hashimoto's thyroiditis. Clinical microbiology and infection : the official publication of the 
European Society of Clinical Microbiology and Infectious Diseases. 7. 138-43. 10.1046/j.1469-0691.2001.00221.x.

“75% of patients with 
thyroid disorders have 
been found to have 
high Yersinia titres, 
especially in 
Hashimoto’s as well as 
Grave’s disease, 
because molecular 
mimicry can cause it to 
cross-react with the 
thyroid gland.”

Hashimoto’s/Grave’s



Incidence of Hashimoto’s/Graves’ Disease 
increases with SARS-CoV-2 infections

Hashimoto’s/Graves’



1. EBV EliSpot
2. HSV 1 & 2 IgG & IgA
3. CMV EliSpot
4. Parvovirus B19 IgG & IgM
5. SARS-CoV-2

Hashimoto’s/Graves’: Possible viral laboratory 
tests

Hashimoto’s/Graves’

Hashimoto’s

Graves’

1. SARS-CoV-2
2. Possibly the Herpes viruses

Viruses

1. Borrelia
2. Yersinia

Bacteria



Source: Saebo A, Vik E, Lange OJ, Matuszkiewicz L. Inflammatory bowel disease associated with Yersinia enterocolitica O:3 infection. Eur J Intern Med. 2005 
Jun;16(3):176-182.

“The present study supports the concept of the
Yersinia enterocolitica infection as a trigger of chronic IBD”

IBD

“Among other microorganisms, 
Shigella dysenteriae, Salmonella 
species, Campylobacter jejuni, 
and Yersinia enterocolitica have 
been implicated as possible 
causative agents of UC. An acute 
intestinal infection sometimes 
precedes the first attack. Y. 
enterocolitica, Mycobacterium 
paratuberculosis, Listeria 
monocytogenes, and 
paramyxovirus (measles) have 
been studied in association with 
CD.”



Source: Hutchinson, E. Risk of IBD increases after Salmonella or Campylobacter gastroenteritis. Nat Rev Gastroenterol Hepatol 6, 561 (2009). 
https://doi.org/10.1038/nrgastro.2009.152

History of gastroenteritis caused by Salmonella or 
Campylobacter is associated with increased risk of developing IBD

IBD

“A population-based 
cohort long-term follow-
up study now shows 
that gastroenteritis 
caused by infection with 
nontyphoid Salmonella or 
thermophilic 
Campylobacter increases 
the risk of developing 
IBD.”

A 2009 study in Nature Reviews 
Gastroenterology & 
Hepatology found that individuals 
exposed to Salmonella or 
Campylobacter had a significantly 
higher likelihood of being diagnosed 
with IBD compared to those who 
were not exposed. The increased risk 
was similar for both Salmonella and 
Campylobacter infection

https://doi.org/10.1038/nrgastro.2009.152
https://www.nature.com/articles/nrgastro.2009.152


Source: 1.Arora Z, Mukewar S, Wu X, Shen B. Risk factors and clinical implication of superimposed Campylobacter jejuni infection in patients with 
underlying ulcerative colitis. Gastroenterol Rep (Oxf). 2016 Nov;4(4):287-292; 2. Hutchinson, E. Risk of IBD increases 
after Salmonella or Campylobacter gastroenteritis. Nat Rev Gastroenterol Hepatol 6, 561 (2009)

It is possible that CJI alters the natural course of UC by 
activating an abnormal mucosal immune response

IBD

“It is possible that CJI alters 
the natural course of UC by 
activating abnormal mucosal 
immune response, thus 
leading to more inflammation 
and more severe disease that 
result in worse 
outcomes.”1

“Furthermore, an increase of 
Campylobacterota along with a 
decline of Bacteroidota in the 
colon was previously associated 
with increased risk for IBD.”2



Source: 1. https://www.sciencedaily.com/releases/2013/06/130627102827.htm; Niklas Nyström, Tove Berg, Elin Lundin, Oskar Skog, Inga Hansson, Gun 
Frisk, Ivana Juko-Pecirep, Mats Nilsson, Ulf Gyllensten, Yigael Finkel, Jonas Fuxe, Alkwin Wanders. Human Enterovirus Species B in Ileocecal 
Crohn’s Disease. Clinical and Translational Gastroenterology, 2013; 4 (6): e38

All children with Crohn's disease that were examined had a 
commonly occurring virus -- an enterovirus -- in their intestines1

IBD

“The results showed 
significant amounts of 
enteroviruses in the 
intestines of all of the 
children with Crohn´s 
disease, whereas the 
control group had no 
or only minimal 
amounts of 
enteroviruses in their 
intestines.”

https://www.sciencedaily.com/releases/2013/06/130627102827.htm


1. Enteroviruses Coxsackievirus and Echovirus
2. Norovirus 
3. EBV EliSpot
4. CMV EliSpot
5. VZV IgG, IgM & IgA

IBD: possible viral and bacterial involvement
IBD

1. Campylobacter jejuni
2. Salmonella
3. Yersinia enterocolitica
4. Shigella
5. Listeria

Viruses

Bacteria



Multiple bacteria have potential psychiatric manifestations 
– and can act as a trigger for PANS/PANDAS

3333Source: Bransfield RC, Mao C, Greenberg R. Microbes and Mental Illness: Past, Present, and Future. Healthcare (Basel). 2023 Dec 29;12(1):83.

PANS/
PANDAS



“… recent reports suggest a causal connection between 
Lyme disease and PANS”

3434

Source: Cross A, Bouboulis D, Shimasaki C, Jones CR. Case Report: PANDAS and Persistent Lyme Disease With Neuropsychiatric Symptoms: 
Treatment, Resolution, and Recovery. Front Psychiatry. 2021 Feb 2;12:505941; Kinderlehrer DA. Does Lyme Disease Cause PANS? J Biomed Res 
Environ Sci. 2021;2(3):126-131; Fallon BA et al. Anti-lysoganglioside and other anti-neuronal antibodies in post-treatment Lyme disease and 
erythema migrans after repeat infection. Brain Behav Immun. 2020;2: 100015. 

“the clear association of an elevation of antineuronal 
antibodies and CaMKII activation, i.e., abnormal Cunningham 
Panels, in patients with a history of Lyme disease suggests the 
capacity of B. burgdorferi to trigger PANS.”

PANS/
PANDAS



Almost all patients have multiple coinfections: many 
bacterial

Streptococcus Ehrlichiosis

Borrelia Burgdorferi (Lyme) Parainfluenza

Ehrlichiosis MERSA

Epstein Barr Virus (EBV) Herpes Zoster 

Parvovirus Staphylococcus

Human Herpes Virus-6 (HHV-6) Candida

Herpes Simplex Virus-1 (HSV-1) Rickettsia

Bartonella Tularemia

Clostridium Difficile Mycoplasma

Klebsiella

Source: Shimasaki C, Frye RE, Trifiletti R, Cooperstock M, Kaplan G, Melamed I, Greenberg R, Katz A, Fier E, Kem D, Traver D, Dempsey T, Latimer 
ME, Cross A, Dunn JP, Bentley R, Alvarez K, Reim S, Appleman J. Evaluation of the Cunningham Panel™ in pediatric autoimmune neuropsychiatric 
disorder associated with streptococcal infection (PANDAS) and pediatric acute-onset neuropsychiatric syndrome (PANS): Changes in antineuronal 
antibody titers parallel changes in patient symptoms. J Neuroimmunol. 2020 Feb 15;339:577138, 
https://www.sciencedirect.com/science/article/pii/S0165572819303522

PANS/
PANDAS

= bacterial

https://www.sciencedirect.com/science/article/pii/S0165572819303522


Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6423671/; https://aonm.org/wp-content/uploads/2018/11/Dr.-Schwarzbach-Presentation-AONM-Conference-
November-2018.pdf

Various other neurotropic infections can be culprits, too: 
Bartonella, Toxoplasma 

PANS/
PANDAS

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6423671/
https://aonm.org/wp-content/uploads/2018/11/Dr.-Schwarzbach-Presentation-AONM-Conference-November-2018.pdf


“.. EVs have been linked to 
autoimmune-like diseases, including 
diabetes, chronic inflammatory 
myopathy, and chronic myocarditis, 
perhaps in part due to the long-term 
presence of viral material. Therefore, 
EVs may be able to persist within the 
CNS potentially causing lasting 
neuropathology.”

Source: Rhoades RE, Tabor-Godwin JM, Tsueng G, Feuer R. Enterovirus infections of the central nervous system. Virology. 2011 Mar 
15;411(2):288-305.

Enteroviruses linked to autoimmune conditions 
of the CNS – Coxsackie, Echovirus, etc.



Difficult to say – best to do a really good history, checking infections of 
family members, and do the co-infection checklist. All the Herpes viruses 
are neurotropic, and the Enteroviruses, and SARS-CoV-2 involvement is 
now well established.

PANS/PANDAS: possible viral lab tests
PP
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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; Mucosal Immunity, Stephen P. James, in Encyclopedia of Immunology (Second Edition), 1998, 
https://www.sciencedirect.com/topics/neuroscience/immunoglobulin-a; Hanson, L., Andersson, B., Carlsson, B. et al. Infection (1985) 13(Suppl 2): S166.; 
Hyöty H et al. Humoral immunity against viral antigens in type 1 diabetes: altered IgA-class immune response against Coxsackie B4 virus. Acta Pathol
Microbiol Immunol Scand C. 1986 Apr;94(2):83-8.

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 Coxsackie, as an example

Antibodies

https://www.genscript.com/IgA-antibody.html
https://www.sciencedirect.com/science/article/pii/B012226765600459X
https://www.sciencedirect.com/science/referenceworks/9780122267659
https://www.sciencedirect.com/topics/neuroscience/immunoglobulin-a


... Indicates likely continuing infection along the mucosal 
membranes

Antibodies



SARS-CoV-2 tests also still very helpful to know 
where the patient stands

Sign of good 
immunity to 
the virus (IgG), 
but no current 
infection (IgA)

Antibodies



9 markers including viral capsid antigen (VCA), early antigen (EA), & Epstein-Barr 
Nuclear Antigen (EBNA)

An immunoarray exists for EBV, but needs to have the full array of 
markers – useful for determining possible reactivation

AntibodiesImmunoglobulin A is not available when the infection 
does not live in the mucosal membranes, e.g. EBV



The other arm of the immune system showing a cellular 
response – T cells 

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.

T-cells



“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.

“Accuracy, sensitivity, reproducibility, and 
robustness – a gold standard”

T-cells



“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

T-cells



Examples: Borrelia burgdorferi/Mycoplasma



Exhaustive references available for correlations between 
different diagnoses and Borrelia, other bacteria, and viruses
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• SARS-CoV-2 • Parkinsonism
• Type 1 Diabetes • Autism
• Multiple Sclerosis                 • Alzheimer‘s/Dementia
• Rheumatoid arthritis           • ALS/Motor Neurone Disease
• Hashimoto‘s/Graves            • .... 
• IBD
• Sjögren’s Syndrome
• Myasthenia Gravis
• Guillain Barré Syndrome
• Antiphospholipid syndrome
• PANS/PANDAS
• Fibromyalgia
• M.E./CFS
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Please just ask: we have done 
extensive research



ArminLabs has evidence-based questionnaires/checklists to 
home in on the most likely coinfections



Ranked in order of 
priority:
CPn, Mycoplasma and 
the Herpesviruses draw 
for 
first place here ¯

The autofill checklists help decide which other infections 
to test for, as Lyme rarely occurs alone



https://aonm.org/view-past-webinars/

Links to many more detailed Arminlabs presentations 
and webinars on the AONM website …

https://aonm.org/wp-content/uploads/2018/12/Dr.-Schwarzbach-Stealth-
Infections-and-their-Detection.pdf

https://aonm.org/wp-content/uploads/2018/11/Dr.-
Schwarzbach-Presentation-AONM-Conference-November-
2018.pdf

https://aonm.org/past_events/

https://aonm.org/view-past-webinars/
https://aonm.org/wp-content/uploads/2018/12/Dr.-Schwarzbach-Stealth-Infections-and-their-Detection.pdf
https://aonm.org/wp-content/uploads/2018/11/Dr.-Schwarzbach-Presentation-AONM-Conference-November-2018.pdf
https://aonm.org/past_events/


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

www.aonm.org

Thank you very much!
Q&A/Discussion

Academy of Nutritional 
Medicine
info@aonm.org
0044 3331 210305

http://www.arminlabs.com/
mailto:gilian@aonm.org

