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Seminal “Frontiers” article: S1 protein in 
Post-COVID patients up to 15 mths post infection

Source: Patterson BK, Francisco EB, Yogendra R, Long E, Pise A, Rodrigues H, Hall E, Herrera M, Parikh P, Guevara-Coto J, Triche TJ, Scott P, 
Hekmati S, Maglinte D, Chang X, Mora-Rodríguez RA, Mora J. Persistence of SARS CoV-2 S1 Protein in CD16+ Monocytes in Post-Acute 
Sequelae of COVID-19 (PASC) up to 15 Months Post-Infection. Front Immunol. 2022 Jan 10;12:746021.

“This means the body has 
literally been sprayed with 
the virus and it spends 15 
months, in a sense, trying 
to clean out the spike 
protein from our tissues. 
No wonder people have 
Long-COVID syndrome.”
Board-certified internist and 
cardiologist Dr. Peter McCullough,
https://www.facebook.com/watch/?v
=1149250505479349, minute 6.18

https://www.facebook.com/watch/?v=1149250505479349


4
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

The S1 segment infects monocytes that 
then act as a viral reservoir

These monocytes able to acquire such a proinflammatory phenotype can also act as a 
viral protein reservoir. “The significance of these cells as a viral protein reservoir in 
PASC* is supported by our data reporting the presence of S1 protein within 
nonclassical monocytes.”

*PASC = post-acute 
sequelae of COVID-19 

Source:  https://pubmed.ncbi.nlm.nih.gov/35082777/

https://pubmed.ncbi.nlm.nih.gov/35082777/
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Source: https://www.nature.com/articles/d41586-022-02296-5#:~:text=Low%20cortisol%20levels%20and%20herpes,19%20symptoms%2C%20
preliminary%20research%20suggests.&text=Researchers%20looking%20for%20biological%20drivers,of%20a%20stress%20hormone1.

Recent study Aug. 2022 investigating the link 
between Long COVID and herpes viruses

“Most strikingly, the study found that in 
the long-COVID group, levels of cortisol, 
a stress hormone that has a role in 
regulating inflammation, blood sugar 
levels and sleep cycles, were about 50% 
lower than in healthy participants. The 
authors also found hints that in people 
with long COVID, Epstein–Barr virus, 
which can cause mononucleosis, and 
varicella-zoster virus, which causes 
chickenpox and shingles, might recently 
have been ‘reactivated’. Both of these 
viruses are in the herpes family, persist 
indefinitely in the body after infection 
and can start to multiply again after a 
period of quiescence.

https://www.nature.com/articles/d41586-022-02296-5#:~:text=Low%20cortisol%20levels%20and%20herpes,19%20symptoms%2C%20
https://www.nature.com/articles/d41586-022-02296-5#:~:text=Low%20cortisol%20levels%20and%20herpes,19%20symptoms%2C%20preliminary%20research%20suggests.&text=Researchers%20looking%20for%20biological%20drivers,of%20a%20stress%20hormone1
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“Antibodies to SARS-CoV-2 antigens and herpesvirus 
lytic antigens were elevated in participants with Long 
COVID”

Source:  https://pubmed.ncbi.nlm.nih.gov/35982667/; https://www.nature.com/articles/d41586-022-02296-5#:~:text=Low%20cortisol%20levels%20 
and%20herpes,19%20symptoms%2C%20preliminary%20research%20suggests.&text=Researchers%20looking%20for%20biological%20drivers,of%20a%20str
ess%20hormone1.

Extensive immune 
profiling: “The multi-
dimensional immune 
profiling of Long COVID 
participants also 
revealed elevated 
humoral immune 
responses to non-
SARS-CoV-2 viral 
antigens, particularly 
EBV.”

https://pubmed.ncbi.nlm.nih.gov/35982667/
https://www.nature.com/articles/d41586-022-02296-5#:~:text=Low%20cortisol%20levels%20and%20herpes,19%20symptoms%2C%20preliminary%20research%20suggests.&text=Researchers%20looking%20for%20biological%20drivers,of%20a%20stress%20hormone1
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"We found similar rates of EBV 
reactivation in those who had long 
COVID symptoms for months, as in 
those with long COVID symptoms 
that began just weeks after testing 
positive for COVID-19," said coauthor
David J. Hurley, PhD, a professor and 
molecular microbiologist at the 
University of Georgia. "This indicated 
to us that EBV reactivation likely 
occurs simultaneously or soon after 
COVID-19 infection."

“Long COVID Symptoms Likely Caused by Epstein-Barr 
Virus Reactivation”

Source: https://pubmed.ncbi.nlm.nih.gov/34204243/; https://www.news-medical.net/news/20210623/Epstein-Barr-virus-reactivation-may-be-the-cause-of-
long-COVID-symptoms.aspx; https://world.org/EBV/

We found that 66.7% (20/30) of 
long-term long COVID subjects 
versus 10% (2/20) of long-term 
control subjects were positive for 
EBV reactivation

EBV

https://pubmed.ncbi.nlm.nih.gov/34204243/
https://www.news-medical.net/news/20210623/Epstein-Barr-virus-reactivation-may-be-the-cause-of-long-COVID-symptoms.aspx
https://world.org/EBV/


9
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Source: 1. https://pubmed.ncbi.nlm.nih.gov/34204243/; 2. https://pubmed.ncbi.nlm.nih.gov/35872097/; 3. https://journals.asm.org/ 
doi/pdf/10.1128/JVI.00192-21/; 4. https://pubmed.ncbi.nlm.nih.gov/35505635/; 5. https://pubmed.ncbi.nlm.nih.gov/35505635/

Various phenomena contribute to EBV reactivation in 
COVID

• EBV can be reactivated by SARS-CoV-2/COVID1

• Chronic EBV can be exacerbated by SARS-CoV-2/COVID2

• EBV, whether dormant or chronic and active, can increase susceptibility to COVID3

• Immune suppression plays a big role: “Recent studies suggest the possible interaction
between SARS‐CoV‐2 and EBV. .. One possible mechanism involves a decrease in CD8+
cells which are the primary cells responsible for immunity against EBV infection … A
correlation between reduced CD8+ T cells and NK counts, EBV DNA levels and COVID-19
severity was observed.”

• Drugs used in the treatment of COVID promote EBV reactivation5: “Drugs used in the
treatment of COVID‐19 may also play a major role in altering immune responses by
means of regulating intracellular signaling pathways, thus prompting the reactivation
process of EBV. The use of high‐dose corticosteroids has been stated as a risk factor for
herpes virus reactivation”5

EBV

https://pubmed.ncbi.nlm.nih.gov/34204243/
https://pubmed.ncbi.nlm.nih.gov/35872097/
https://journals.asm.org/doi/pdf/10.1128/JVI.00192-21/
https://pubmed.ncbi.nlm.nih.gov/35505635/
https://pubmed.ncbi.nlm.nih.gov/35505635/
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Source: https://www.medrxiv.org/content/10.1101/2022.06.21.22276660v1

July 2022 study: Impact of EBV reactivation on the 
development of Long COVID

In a cohort of 280 adults with prior SARS-CoV-2 

infection, we observed that LC symptoms such as 

fatigue and neurocognitive dysfunction at a 

median of 4 months following initial diagnosis 

were independently associated with serological 

evidence of recent EBV reactivation

EBV

https://www.medrxiv.org/content/10.1101/2022.06.21.22276660v1
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We have indeed seen very high lytic levels of EBV 
post COVID

Positive above 1:
2-3 is weak positive
Over 3 is positive

EBV
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“CMV reactivation and virus-induced immune 
dysfunction may be underestimated as a driver”1

E

Source: 1. 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; 2. https://pubmed.ncbi.nlm.nih.gov/35101103/

“CMV reactivation and virus 
induced immune dysfunction may 
be under-estimated as a driver of 
immuno-pathogenesis in patients 
with severe COVID-19.”1

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

effort.” 1

CMV

“Intriguingly, severe acute 
respiratory syndrome 
coronavirus 2 and 
cytomegalovirus may 
potentiate each other, 
since they share some 
innate immune 
pathways.”2

https://doi.org/10.1186/s12979-021-00218-z
https://pubmed.ncbi.nlm.nih.gov/35101103/
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Source: ArminLabs results, with permission

May 2019, before COVID 
diagnosis

June 2020, after COVID

CMV

Labs are seeing a definite correlation between 
COVID/Long COVID and CMV reactivation
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Varicella Zoster virus reactivation evidenced following 
both the virus and the vaccine

“COVID-19 can potentially 
cause reactivation of VZV 
and subsequently have an 
additive effect in 
neurologic 
complications”2

Source: 1. https://pubmed.ncbi.nlm.nih.gov/35931613/; 2. 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

Image free to use under Commons License from 
Wikipedia, https://en.wikipedia.org/wiki/Shingles

https://pubmed.ncbi.nlm.nih.gov/35931613/
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/
https://en.wikipedia.org/wiki/Shingles
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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”1

HSV-1

Source: 1. https://pubmed.ncbi.nlm.nih.gov/34576791/; https://pubmed.ncbi.nlm.nih.gov/34202515

https://www.msd-animal-health.ie/species/dogs/ticks/
https://pubmed.ncbi.nlm.nih.gov/34576791/
https://pubmed.ncbi.nlm.nih.gov/34202515
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Source: https://pubmed.ncbi.nlm.nih.gov/36146679/

Recent, August 2022: Reactivation of HHV-6, too

Cohort of 67: “We 
found that 15/67 
(22.4%) patients had 
detectable EBV and 
3/67 (4.5%) had 
detectable HHV-6”

HHV-6

https://pubmed.ncbi.nlm.nih.gov/36146679/
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Persistent enteroviral infection long known to be 
found in ME – especially B1 

Source: 1. http://virology-online.com/viruses/Enteroviruses5.htm; 2. https://pubmed.ncbi.nlm.nih.gov/34248921/

“There is now substantial evidence for a persistent enterovirus infection, particularly Coxsackie B 
viruses in many cases of ME. Patients with ME appear to have a higher prevalence of antibodies 
against Coxsackie B viruses than matched controls.”1

“Chia and Chia found 
enterovirus VP1 protein 
and RNA in stomach 
biopsy specimens 
obtained from 165 
ME/CFS patients with 
chronic abdominal 
complaints. 82% of 
ME/CFS specimens 
stained positive for 
enterovirus VP1 
protein, compared to 
20% of control 
specimens.”2

http://virology-online.com/viruses/Enteroviruses5.htm
https://pubmed.ncbi.nlm.nih.gov/34248921/
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Coxsackie and myocarditis/pericarditis in 
coinfections with COVID-19

Source: 1. https://pubmed.ncbi.nlm.nih.gov/32928810/; 2. https://www.medicinenet.com/coxsackie_virus/article.htm; 
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC8503119/; https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8330013/pdf/IETT_0_1952985.pdf

“Myocarditis is well known to be 
caused by viral infections such as 
Coxsackie virus group B, human herpes 
virus 6 and parvovirus B19.”1

“Both types of [Coxsackie] viruses (A and 
B) can cause meningitis, myocarditis, 
and pericarditis”2

… this is the first case 
presenting pericarditis 
caused by COVID 19 and 
Coxsackieviruses B (CV-B) 
coinfection.

Enteroviruses

https://pubmed.ncbi.nlm.nih.gov/32928810/
https://www.medicinenet.com/coxsackie_virus/article.htm
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC8503119/
https://www.medicinenet.com/myocarditis/article.htm
https://www.medicinenet.com/pericarditis/article.htm
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22
Source:  ArminLabs results, with permission

Reactivation of Enteroviruses (Coxsackie, 
Echovirus) also evident in many cases

Enteroviruses
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“Out of 721 subjects, 443 individuals were infected with SARS-CoV-2 and 278 subjects were 
negative. All individuals were negative for Legionella antigen. Of the 443 patients with a SARS-
CoV-2 infection, 242 individuals had an antibody positivity against Mycoplasma and/or 
Chlamydia, while of the 278 negative for SARS-CoV-2, only 97 showed Mycoplasma and/or 
Chlamydia pneumoniae antibody positivity (p < 0.0001).”

Chlamydia pneumoniae and Mycoplasma 
both contribute to persistence

Source: https://pubmed.ncbi.nlm.nih.gov/33482238/

https://pubmed.ncbi.nlm.nih.gov/33482238/
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Mycoplasma in 70% of ME patients in 
Professor Nicolson‘s (large) cohort studies

Source: Nicolson GL et al. Chronic Fatigue Syndrome Patients Subsequently Diagnosed with Lyme Disease Borrelia burgdorferi: Evidence 
for Mycoplasma Species Coinfections. Journal of Chronic Fatigue Syndrome, Volume 14, 2007 - Issue 4

Mycoplasmas are the stealthiest of all stealth microbes. They are the 
smallest free-living organisms on the planet (150 – 250 nm), and 
lack a cell wall. No. 1 coinfection in Lyme patients – ~ 70%. As far 
back as 2002, Professor Garth Nicolson found that 70% of a 
cohort of ME patients were 
infected with at least one 
strain of Mycoplasma.
They generally prefer low-
oxygen environments, and 
stimulate reactive oxygen
species (ROS), which cause 
damage to cell membranes –
membrane potential is lost.

Mycoplasma on the surface of a fibroblast
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Mycoplasma: huge affinity for mucous membranes

Source: Ciliary and Flagellar Membranes. Bloodwood, E (Ed.), 1990, Springer; Prince OA et al. In Vitro Spatial and Temporal Analysis of Mycoplasma 
pneumoniae Colonization of Human Airway Epithelium. Infect Immun. 2014 Feb; 82(2): 579–586

Mycoplasmas populate mucous membrane systems 
associated with ciliary structures:
• Entire respiratory system
• Small intestine
• Vagina, fallopian tubes and uterus
• Vesicles of the brain that 

circulate cerebrospinal fluid, 
• Cilia of the eyes’ photoreceptors
• Synovial tissues in the joints

Most mycoplasmal symptoms come 
from infection and damage of cilia. 
Mycoplasma use inflammation to 
make epithelial and endothelial 
structures more porous, penetrating to deeper 
cilia, giving access even to the mitochondria.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3911394/
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Chlamydia pneumoniae lives in the mucosal membranes, 
but can also act as a reservoir of chronic infection

“Chlamydia pneumoniae has long been found to be 
a clinically relevant coinfection … causes arthritis 
but also affects the nervous system and the 
heart, which renders the differential diagnosis 
difficult…2

Specifically, C. pneumoniae has been demonstrated 
to elicit ROS overproduction by upregulating NOX 
and cyclooxygenase (COX-2) and downregulating 
antioxidant enzyme systems, such as catalase, 
SOD-1, and thioredoxin-1 [65]. There is also 
evidence that C. pneumoniae-induced oxidative 
stress may contribute to endothelial dysfunction 
by decreasing eNOS expression and, hence, nitric 
oxide synthesis in endothelial cells [66,67]. … 
C. pneumoniae is able to survive in 
monocytes/macrophages, considered as a 
reservoir of chronic infection.3

Source: 1. https://pubmed.ncbi.nlm.nih.gov/30687565/; 2. Berghoff W. Chronic Lyme Disease and Co-infections: Differential Diagnosis. Open Neurol J. 2012; 
6: 158–178. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3565243/table/T3/; Kashyap S, Sarkar, M. Mycoplasma pneumonia: Clinical features and 
management. Lung India. 2010 Apr-Jun; 27(2): 75–85; 3. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8301438/pdf/biomedicines-09-00723.pdf

1

https://pubmed.ncbi.nlm.nih.gov/30687565/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3565243/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3565243/table/T3/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893430/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8301438/pdf/biomedicines-09-00723.pdf
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/

Amongst the numerous respiratory pathogens, 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), a novel coronavirus responsible for 
the global ongoing pandemic, and Chlamydia 
pneumoniae, a widely known intracellular obligate 
bacteria, seem to have an essential role in 
promoting reactive oxygen species and cytokine 
production. 

Source: https://pubmed.ncbi.nlm.nih.gov/34202515; 2. https://pubmed.ncbi.nlm.nih.gov/30687565/; 

CPn: Oxidative stress, inflammation, associated with 
cardiovascular disease

“Particularly important are the 
molecular studies that have 
highlighted oxidative stress and 
inflammation as the most likely 
pathogenic mechanisms by which C. 
pneumoniae may contribute to the 
early as well as late stages of the 
atherosclerotic process by 
promoting endothelial 
dysfunction, foam cell formation, 
platelet activation, and thrombus 
formation.”2

https://pubmed.ncbi.nlm.nih.gov/34202515/
https://pubmed.ncbi.nlm.nih.gov/34202515
https://pubmed.ncbi.nlm.nih.gov/30687565/
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Source: https://pubmed.ncbi.nlm.nih.gov/34202515

"CPn promotes endothelial dysfunction, platelet 
activation, thrombus formation": obviously a pernicious 
combination alongside/following COVID

SARS-CoV-2 contributes to 
increased inflammation, 
endothelial dysfunction, and, 
ultimately, thrombus formation. 
C. pneumoniae induces 
inflammatory cytokine 
production, endothelial 
dysfunction, foam cell formation, 
vascular smooth muscle cell 
(VSMC) migration, and 
proliferation to intima, leading to 
thrombus formation

https://pubmed.ncbi.nlm.nih.gov/34202515
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Agenda

 How SARS-CoV-2 acts as a viral reservoir

 Post-COVID and Herpes virus reactivation: EBV, CMV, 
VZV, HSV, HHV-6

 Post-COVID and Enteroviral reactivation

 Post-COVID and association of other infections that 
live in the mucosal membrane

 New ArminLabs Post-COVID Viral Reactivation Panels



31
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

NEW: ArminLabs Post-COVID Viral 
Reactivation Panel
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Advanced reactivated infection panel 
available, too
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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 is more likely to 
indicate active infection (in contrast to IgG 
antibodies, which can remain for months or 
years long after an infection is gone, and IgM 
a/bs, which generally do not persist very long). 
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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References for the Elispot: examples

• Ji N, Forsthuber TG. ELISPOT Techniques. Methods Mol Biol. 2016;1304:63-71.
• Navarrete MA ELISpot and DC-ELISpot Assay to Measure Frequency of Antigen-Specific IFNγ-Secreting Cells, in 
Hnasko R (Editor), Elisa Methods and Protocols 2015.
• Navarrete MA, Bertinetti-Lapatki C, Michelfelder I 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 specific antibody-secreting cells. J Immunol Methods 65:109–121
• Nordberg et al.: Can ELISPOT be applied to a clinical setting as a diagnostic utility for Neuroborreliosis?, 
Cells 2012, I, 153-167 
• Jin, Chenggang & Roen, Diana & Lehmann, Paul & Kellermann, Gottfried. (2013). An Enhanced ELISPOT 
Assay for Sensitive Detection of Antigen-Specific T Cell Responses to Borrelia burgdorferi. Cells. 2. 607-20. 
10.3390/cells2030607.
• Forsberg, P., Ernerudh, J., Ekerfelt, C., Roberg, M., Vrethem, M., & Bergström, S. (1995). The outer 
surface proteins of Lyme disease borrelia spirochetes stimulate T cells to secrete interferon-gamma (IFN-
gamma): diagnostic and pathogenic implications. Clinical and experimental immunology, 101(3), 453–
460. 
• Callister, Steven & Jobe, Dean & Stuparic-Stancic, Aleksandra & Miyamasu, Misato & Boyle, Jeff & 
Dattwyler, Raymond & Arnaboldi, Paul. (2016). Detection of IFN-γ Secretion by T Cells Collected Before 
and After Successful Treatment of Early Lyme Disease. Clinical Infectious Diseases. 62. ciw112. 
10.1093/cid/ciw112.
• Schoor, F. & Baarsma, et al (2019). Validation of cellular tests for Lyme borreliosis (VICTORY) study. BMC 
Infectious Diseases. 19. 10.1186/s12879-019-4323-6.
• Raymond J. Dattwyler, M.D., David J. Volkman, M.D., Ph.D., Benjamin J. Luft, M.D., John J. Halperin, 
M.D., Josephine Thomas, B.S., and Marc G. Golightly, Ph.D. N Engl J Med (1988). Seronegative Lyme 
Disease. NEJM. 319:14411446
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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 efficiently 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 definition 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
• 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 c 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-γ 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 c cellular immune responses by lymphocytes from rhesus macaques immunized with an 
HIV envelope peptide cocktail vaccine. J Med Primatol 32:67–73

https://www.ncbi.nlm.nih.gov/pubmed/?term=Calarota%20SA%5bAuthor%5d&cauthor=true&cauthor_uid=24319467
https://www.ncbi.nlm.nih.gov/pubmed/24319467
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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Immunoglobulin A antibodies are found in the mucous 
membranes of the lungs, sinuses, stomach and GI tract

“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.

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

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

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


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

IgA antibodies can indicate active infections with 
Chlamydia pneumoniae, Mycoplasma, HSV1/2, VZV, 
Coxsackie and Echovirus
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The ArminLabs Immunoarray for EBV is exceptionally 
broad: it has the full array of markers

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

15% discount for anyone 
paying for the Post-COVID 
test before 23rd December*

* though the test can be sent in the New Year
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Where to find the checklist:
www.aonm.org – ArminLabs tab
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Links to more detailed ArminLabs virus presentations 
on the AONM website …

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

https://aonm.org/viruses-and-testing/
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… as well as a March 2022 webinar of 
Dr. Schwarzbach’s on SARS-CoV-2 and viral coinfections

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

https://aonm.org/viruses-and-testing/
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Armin Schwarzbach MD PhD
Medical Doctor and Specialist for Laboratory Medicine

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

Thank you very much!
Q&A/Discussion

www.aonm.org

info@aonm.org

0044 3331 21 0305

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