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 Borrelia burgdorferi (3 subspecies: B.b. sensu stricto + B.b. 
garinii + B.b. afzelii) – causative agent of Lyme Disease

 Borrelia myamotoi

 Bartonella

 Babesia

 Chlamydia pneumoniae

 Chlamydia trachomatis

 Mycoplasma pneumoniae

 Ehrlichia/Anaplasma

 Rickettsia

 Yersinia enterocolitica

 Toxoplasma

 Coxiella burnetti

 Campylobacter jejuni

 Etc.

Multiple stealth infections can underlie the 
“mysterious diseases“ of our time: bacteria ...
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... as well as viruses and other pathogens

 Epstein Barr Virus (EBV)

 Cytomegalovirus (CMV)

 Herpes Simplex Virus 1 / 2

 Varicella Zoster Virus (VZV)

 HHV-6, HHV-7, HHV-8

 Parovirus B19

 Coxsackievirus A & B

 Echovirus

 SARS-CoV-2

 Parasites (e.g. Leishmania, Echinococcus, Taenia
solium, Entamoeba histolytica, Toxocara canis,
Trichinella spiralis)

 Mycotoxins
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The reported estimated global Bb 
seroprevalence was 14.5% (95% CI 
12.8% to 16.3%), and the top 
three regions of Bb 
seroprevalence were Central 
Europe (20.7%, 95% CI 13.8% to 
28.6%), Eastern Asia (15.9%, 95% 
CI 6.6% to 28.3%) and Western 
Europe (13.5%, 95% CI 9.5% to 
18.0%).

Nearly 15% of the world is seropositive for Borrelia 
according to first global estimate (Feb. 2022)
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MS 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: https://www.ncbi.nlm.nih.gov/pubmed/15617845; http://www.medical-hypotheses.com/article/0306-9877(88)90023-0/abstract

https://www.ncbi.nlm.nih.gov/pubmed/15617845
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Does EBV underlie MS?: First “compelling evidence of 
causality” (Science, Jan. 2022)

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.”

https://news.harvard.edu/gazette/story/2022/01/epstein-barr-virus-may-be-leading-cause-of-multiple-sclerosis/
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The study found that the risk of developing MS 
increased 32-fold following EBV infection

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

“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
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Source: https://doctorswith.me/international-consensus-primer-for-medical-practitioners/

The ME International Consensus Primer recommends 
considering multiple viruses, Borrelia burgdorferi and 
other bacteria

M.E.

https://doctorswith.me/international-consensus-primer-for-medical-practitioners/
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Important to consider Borrelia in the differential 
diagnosis of rheumatoid arthritis
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Fibromyalgia and Epstein Barr Virus/CMV

“The obtained results 
revealed that high EBV 
IgG concentrations in the 
serum of patients with 
FM correlated with pain 
intensity and associated 
clinical symptoms. This is 
consistent with the fact 
that FM is connected to 
the immune response to 
certain infectious agents 
(e.g. EBV, CMV).”

Fibromyalgia
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Fibromyalgia and Varicella Zoster Virus (VZV)

Source: https://www.clinicaladvisor.com/varicella-zoster-virus/slideshow/377/

Varicella Zoster Virus (VZV) -
a highly contagious virus that 
spreads from person-to-person 
by coughing or sneezing, or 
through direct contact with 
the characteristic skin lesions it 
causes or fluids from blisters on 
an infected person. 

“Zoster is often followed by chronic 
pain (postherpetic neuralgia)”

Fibromyalgia
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Association of Parovirus B19 with ME/CFS 
as well as fibromyalgia

FibromyalgiaM.E.

Source: https://www.sciendo.com/article/10.2478/prolas-2019-0065; 
https://www.rsu.lv/en/scientific-papers/human-parvovirus-b19-infection-status-patients-myalgic-encephalomyelitischronic

https://www.sciendo.com/article/10.2478/prolas-2019-0065
https://www.rsu.lv/en/scientific-papers/human-parvovirus-b19-infection-status-patients-myalgic-encephalomyelitischronic
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With autoimmunity, think pathogens too: Borrelia 
burgdorferi can trigger autoimmune thyroid disease 
(Hashimoto′s)

“… in some genetically predisposed 
subjects, Borrelia infection can be the 
trigger of Hashimoto’s thyroiditis 
and/or lichen sclerosus”
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Borreliosis linked to Guillain-BarréSyndrome, 
Dermatomyositis and Sjögren‘s Syndrome

Source: https://danielcameronmd.com/lyme-disease-manifests-as-autoimmune-disorder-sjogrens-syndrome/

https://danielcameronmd.com/lyme-disease-manifests-as-autoimmune-disorder-sjogrens-syndrome/
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Diseases caused by enteroviruses

Source: http://www.microbiologybook.org/virol/picorna.htm

http://www.microbiologybook.org/virol/picorna.htm
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Lots of tailored testing protocols available …
https://aonm.org/viruses-and-testing/; 
https://aonm.org/wp-content/uploads/2018/07/Tailored-Testing-
Protocols-Mark-II-March-6th_V5_FINAL-2.pdf

https://aonm.org/viruses-and-testing/
https://aonm.org/wp-content/uploads/2018/07/Tailored-Testing-Protocols-Mark-II-March-6th_V5_FINAL-2.pdf
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... including panels specific to cancer (on request)



19
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Many other tailored 
testing protocols 
available 
(examples)



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

Agenda

 Involvement of bacteria and viruses in 
multisystem disease

 SARS-CoV-2/COVID-19 and viral 
reactivation

 Testing

 Checklists and other resources



21
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

“Epstein-Barr virus (EBV) reactivation resulting from 
the inflammatory response to coronavirus infection may 
be the cause of previously unexplained long COVID”

Source:  https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus, https://www.mdpi.com/2076-0817/10/6/763

Lead study author Jeffrey E Gold 
said: “We ran EBV antibody tests on 
recovered COVID-19 patients, 
comparing EBV reactivation rates of 
those with long COVID symptoms to 
those without long COVID 
symptoms. The majority of those 
with long COVID symptoms were 
positive for EBV reactivation, yet 
only 10% of controls indicated 
reactivation. 
… In a subset of 68 COVID-19 
patients randomly selected from 
those surveyed, 66.7% of long COVID 
subjects versus 10% of controls were 
positive for EBV reactivation based 
on positive EBV early antigen-diffuse 
IgG, or EBV viral capsid antigen IgM
titres.”

EBV

https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://www.mdpi.com/2076-0817/10/6/763
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COVID-19 can potentially cause reactivation of VZV

E

COVID-19 can potentially 
cause reactivation of VZV 
and subsequently have an 
additive effect in 
neurologic complications

Source: https://cp.neurology.org/content/neurclinpract/11/2/e219.full.pdf; https://www.rheumatologyadvisor.com/home/general-
rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/

VZV

https://cp.neurology.org/content/neurclinpract/11/2/e219.full.pdf
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
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Cytomegalovirus and Covid-19

E

Source: Söderberg-Nauclér, C. Does reactivation of cytomegalovirus contribute to severe COVID-19 disease?. Immun Ageing 18, 12 (2021). 
https://doi.org/10.1186/s12979-021-00218-z

“CMV reactivation and virus 
induced immune dysfunction 
may be under-estimated as a 
driver of immuno-
pathogenesis in patients with 
severe COVID-19.”

“… diagnosing CMV in COVID-
19 patients could be well 
worth the effort.”

CMV
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Herpes Simplex Virus reactivation with COVID-19

“Conclusions: our study 
shows a high incidence of 
HSV-1 re-activation both 
virologically and clinically 
in patients with SARS-CoV-
2 severe pneumonia”

HSV-1

Source: https://www.msd-animal-health.ie/species/dogs/ticks/

https://www.msd-animal-health.ie/species/dogs/ticks/
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Testing can be either via antibodies, EliSpots, or PCR 

The Humoral System: Antibody testing. 
Antibody testing, often called serology, tests the B cell response. This 
consists of IgG (Immunoglobulin G), IgM (Immunoglobulin M), and 
(wherever possible) IgA (Immunoglobulin A).

The Cellular System: T-Cell immunity.
A technique for testing the other arm of the immune system, i.e., cellular 
T-cell immunity, is called EliSpot (enzyme-linked immunospot assay). This 
is a lymphocyte transformation test using an Interferon Gamma Release 
Assay.

PCR testing is available for all viruses, but is not as highly recommended 
in most cases as the two techniques above
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IgM antibodies are the first type of antibody produced, 
and usually do not persist

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

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

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 …. IgG usually indicates a 
prior infection or vaccination.”

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

http://www.microbiologybook.org/mayer/Ab%20formation2000.htm
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Some antibody tests show IgA status: this shows 
current activity along the mucosal membranes

“IgA is quantitatively the most important of the 
immunoglobulins” 1 “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.”2

Source: 1. Mucosal 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.

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


30
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

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 reflects the current T-cellular 
activity of bacteria and viruses

Source: 1 Sedegah M. The Ex Vivo IFN-γ Enzyme-Linked Immunospot (ELISpot) Assay Methods Mol Biol. 2015;1325:197-205; Humana Press; 3rd ed. 2018 
edition (14 July 2018)

“The quantification of single cell interferon-gamma 
(IFN-γ) release for assessing cellular immune 
responses using the Enzyme-linked immunospot
(ELISPOT) assay is an invaluable technique in 
immunology.”1

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sedegah%20M%5bAuthor%5d&cauthor=true&cauthor_uid=26450390
https://www.ncbi.nlm.nih.gov/pubmed/26450390
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Example: Borrelia Elispot

Key:
Immunodominant proteins: OSP = 
outer surface protein
DbpA = decorin-binding protein A
LFA = Lymphocyte Function Antigen 1
SI = stimulation index
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Example: Cytomegalovirus

Source: ArminLabs results

Nov. 2021, before COVID 
diagnosis

April 2022, after COVID
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Round bodies (pleomorphic forms) and biofilm-like 
colonies of Borrelia burgdorferi in vitro: Antibodies?

…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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Tickplex: Highly sensitive multiplex methodology –
only test in the world that can identify “round bodies”
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Elispot test for SARS-CoV-2 also available
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Checklists help decide which infections to test for; 
history and physical signs/symptoms also vital 
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Electronic version fills automatically

Ranked in order
of priority –
draw for first 
place here: 
Chlamydia 
pneumoniae 
(CPN) and 
Coxsackie
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Links to further information on testing on the 
website …

https://aonm.org/viruses-and-testing/

https://aonm.org/symptoms-list-of-
lyme-disease-and-co-infections/

https://aonm.org/viruses-and-testing/
https://aonm.org/symptoms-list-of-lyme-disease-and-co-infections/
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How to obtain ArminLabs tests in the UK

 The Academy of Nutritional Medicine is the hub for 
ArminLabs tests in the UK. Please visit the ArminLabs 
tab on their webpage www.aonm.org

 The tab is:http://www.aonm.org/Armin%20Labs

 Their number is 03331 210 305

 They will advise you, arrange for a blood draw if 
requested, arrange a courier of the bloods to Germany, 
etc.

http://www.aonm.org/
http://www.aonm.org/Armin%20Labs
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ArminLabs
Laboratory for tick-borne diseases 
Tel. 0049 821 2182879 
info@arminlabs.com
www.arminlabs.com

Thank you very much!
armin.schwarzbach@gmail.com

Helpline +44 333 121 0305

www.aonm.org

http://www.arminlabs.com/
mailto:armin.schwarzbach@gmail.com
http://www.aonm.org/

