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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.

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

“Most strikingly, the study 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.

DNA viruses

https://www.nature.com/articles/d41586-022-02296-5
https://www.nature.com/articles/d41586-022-02296-5
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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/
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High EBV results post COVID, backed up by 
hundreds of lab tests

Source:  Arminlabs laboratory results

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

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

Our lab and others are seeing a definite correlation 
between COVID/Long COVID and CMV reactivation
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Herpes Simplex Virus also reactivating with COVID-19

“Conclusions: our study shows 
a high incidence of HSV-1 
reactivation 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/

August 2022: Reactivation of HHV-6 and EBV

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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Coxsackie virus and myocarditis/pericarditis as 
coinfections in 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.

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.ncbi.nlm.nih.gov/pmc/articles/PMC8330013/pdf/IETT_0_1952985.pdf
https://www.medicinenet.com/myocarditis/article.htm
https://www.medicinenet.com/pericarditis/article.htm
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Signs of Echovirus reactivation, too, in the form 
of Echovirus-6 meningitis
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Source:  ArminLabs results, with permission

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

Enteroviruses
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Source: Szewczyk-Dąbrowska A et al. Correlation between COVID-19 severity and previous exposure of patients to 
Borrelia spp. Sci Rep. 2022 Sep 24;12(1):15944

Can Covid lead to reactivation of Lyme Disease?

“increased levels 
of Borrelia-specific 
IgGs strongly 
correlated with 
COVID-19 severity 
and with the risk of 
hospitalization”

Borrelia
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“Increased levels 
of Borrelia-specific IgGs
strongly correlated with 
COVID-19 severity and 
risk of hospitalization.”

Correlations becoming evident
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Source: Thor DC, Suarez S. Corona With Lyme: A Long COVID Case Study. Cureus. 2023 Mar 24;15(3):e36624.

Peer-reviewed studies now beginning to appear
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Dr. Daniel Kinderlehrer: has heard of this “most often in 
association with Bartonella and Mycoplasma, both 
capable of causing serious autoimmune problems” 

Dr. Richard Horowitz: Has been alluding to this since the 
start of the Pandemic, many presentations and podcasts

Dr. Joe Burrascano: Yes (numerous statements in 
interviews)

Dr. Robert Bransfield: A Tale of Two Pandemics 
https://aonm.org/webinars/

Dr. Joseph Jemsek: Lyme Borreliosis Complex 
and COVID-19 
https://aonm.org/view-past-webinars/

Many luminaries in the field have seen 
clinical indications

Borrelia

https://aonm.org/webinars/
https://aonm.org/view-past-webinars/
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Considerable % of respiratory pathogens in CV-19: 
Chlamydia/Mycoplasma pneumoniae and others

E

Source: https://www.cidrap.umn.edu/news-perspective/2020/04/researchers-report-21-covid-19-co-infection-rate; 
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(20)30494-8/fulltext

Some sites tested the 
specimens for COVID-
19 as well as influenza 
A and B, respiratory 
syncytial virus (RSV), 
non–COVID-19 
coronaviruses, 
adenovirus, 
parainfluenza 1 
through 4, human 
metapneumovirus, 
rhinovirus/enterovirus,
Chlamydia 
pneumoniae, and Myco
plasma pneumoniae.

CPn/Myco

https://www.cidrap.umn.edu/news-perspective/2020/04/researchers-report-21-covid-19-co-infection-rate
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(20)30494-8/fulltext
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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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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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NEW: ArminLabs Post-COVID Viral 
Reactivation Panels: Basic and Advanced
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Advanced reactivated infection panel 
includes further viruses, and bacteria



25This 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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Where to find the checklists:
www.aonm.org – ArminLabs tab
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Seminal “Frontiers” article: S1 protein in 
Post-COVID patients up to 15 months post infection …

Source: Patterson BK et al. 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

Confirmed a year later, in Feb. 2023 ­

https://www.facebook.com/watch/?v=1149250505479349
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Source: Further sources available

Against the spike protein

... so it‘s likely important to counter the spike protein 
in those suffering Long Covid/post-Covid reinfection

Nattokinase

Nigella sativa

Dandelion extract

Autophagy/Mitophagy
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Supporting autophagy particularly vital because 
SARS-CoV-2 and reactivated pathogens disable it*

Interventions

Dietary
Calorie restriction/intermittent fasting 

Exercise

Herbal/nutraceutical E.g. Urolithin A, Spermidine, Resveratrol (Japanese knotweed), 
Curcumin, Berberine, Quercetin, Sulphurophane

Complete Guide To 
Fasting: Heal Your 
Body Through 
Intermittent, 
Alternate-Day, and 
Extended Fasting

* References on this and presentation available from info@aonm.org

Against all pathogens
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Sources: 1. Subroto, Edy & Indiarto, Rossi. (2020). Bioactive monolaurin as an antimicrobial and its potential to improve the immune system and against COVID-19: a review. Food 
Research. 4. 2355-2365. 10.26656/fr.2017.4(6).324.; 2. Goc, A., Niedzwiecki, A. and Rath, M. (2015), In vitro evaluation of antibacterial activity of phytochemicals and micronutrients 
against Borrelia burgdorferi and Borrelia garinii. J Appl Microbiol, 119: 1561–1572. doi:10.1111/jam.12970

"The most effective antimicrobial compounds 
against all morphological forms of the two tested 
Borrelia sp. were baicalein and monolaurin. This 
might indicate that the presence of fatty acid 
and phenyl groups is important for 
comprehensive antibacterial activity.“2

An organic compound derived from lauric acid. 
Found in coconut oil (highest natural source), and breast milk.
A bioactive lipid with proven antimicrobial properties.

“Monolaurin is a bioactive lipid from medium-chain fatty 
acids that have been proven safe for consumption, has a 
broad spectrum as an antibacterial, boosts the immune 
system, and acts as an antiviral.”1

Monolaurin

Monolaurin and Baicalein with evidenced antibacterial 
efficacy

Against Borrelia, examples
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Many phytonutrients with action against the pleomorphic 
form of Borrelia, the “round body“ or cyst form

Chlorella pyrenoidosa, Stinging Nettle extract, Bilberry extract, Cranberry 
extract, Lingonberry fruit powder, Artichoke extract, Sage leaf extract, Wild 
garlic, Cistus incanus

A review of the literature reveals that long COVID and 
chronic Lyme disease share certain etiological overlaps 
based on published literature, including possible persistent 
infection, reactivation of infection

Against Borrelia cysts
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For reactivated viral infections (1/2)

Sources: 1. https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC1052015/; 2. Gupta S et al. Broad-spectrum antiviral  properties of andrographolide. 
Arch Virol. 2017 Mar;162(3):611-623; 2. Andrei G et al. Novel Therapeutics for Epstein⁻Barr Virus. Molecules. 2019 Mar 12;24(5):997; Lin, TP et al. Inhibition of the Epstein–Barr virus 
lytic cycle by andrographolide. Biol. Pharm. Bull. 2008, 31, 2018–2023; 3. Fu Q, Gao L, Fu X, Meng Q, Lu Z. Scutellaria baicalensis Inhibits Coxsackievirus B3-Induced Myocarditis Via AKT 
and p38 Pathways. J Microbiol Biotechnol. 2019 Aug 28; 4. https://www.biorxiv.org/content/10.1101/2021.03.19.435959v1.article-info; 
5. https://www.sciencedirect.com/science/article/pii/S0378874121002439; 6. https://academic.oup.com/cid/article/47/6/804/325924.
All images from Wikipedia, free to use on Commons License.

Herpes, especially Epstein Barr, Cytomegalovirus, Varicella Zoster virus

Liquorice: Its component glycyrrhizin is particularly responsible for its antiviral activity;
“novel way to interrupt latency” of EBV1

Andrographis paniculata: Andrographolide, the active extract from plants of the 
Andrographis genus, has broad-spectrum antiviral properties: “miraculous compound 
to restrain virus replication and virus-induced pathogenesis … shown to 
inhibit transcription of EBV IE genes and the production of EBV virions”2

Scullcap/Baicalein: Noted antiviral properties, also against Coxsackie3

Dandelion: Blocks the interaction between ACE2 cell surface receptor and SARS-CoV-2 spike protein4

Artemisia annua: “Artemisia annua L. extracts inhibit the in vitro replication 
of SARS-CoV-2 and two of its variants.”5 “…the bioactivity of artemisinin and 
its semisynthetic derivative artesunate is even broader and includes the 
inhibition of certain viruses, such as human cytomegalovirus and other members 
of  the Herpesviridae family (e.g., herpes simplex virus type 1 and Epstein-Barr virus)”6

https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC1052015/
https://www.biorxiv.org/content/10.1101/2021.03.19.435959v1.article-info
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For the reactivated infections (2/2)

Sources: 1. https://pubmed.ncbi.nlm.nih.gov/23855426/; 2. https://pharmacologyonline.silae.it/files/newsletter/2019/vol2/ PhOL_2019_ 2_NL007_Molla.pdf; 3. 
https://www.sciencedirect.com/science/article/abs/pii/S0192056100000369?via%3Dihub; 4. https://journals.plos.org/ plospathogens/article?id=10.1371/journal.ppat.1001176; 5. 
https://www.ncbi.nlm.nih.gov/labs/pmc/ articles/PMC7899028/; 6. de Oliveira MR et al. Curcumin, mitochondrial biogenesis, and mitophagy: Exploring recent data and indicating 
future needs. Biotechnol Adv. 2016;34(5):813-826; Ungvari, Z et al. (2011). 7. https://www.sciencepublishinggroup.com/journal/paperinfo?journalid =320&doi=10.11648/ 
j.jdmp.20210703.13; 8. https://www.research gate.net/publication/344210822_Lysine_Therapy_for_SARS-CoV-2; 9 https://chemrxiv.org/engage/apigateway/chemrxiv/assets/ 
orp/resource/ item/60c753ec4c89190f3bad43ca/original/n-acetyl-cysteine-a-tool-to-perturb-sars-co-v-2-spike-protein-conformation.pdf; 10. https://pubmed.ncbi.nlm.nih.gov/ 
2409763/; All images from Wikipedia, free to use on Commons License

Herbal and nutraceutical remedies contd. 

Nigella sativa (Black Seed oil): Black Seed oil from Nigella sativa seeds 
has been found to act against seasonal allergic rhinitis, avian influenza 
and cytomegalovirus.1, 2. It has virucidal activity against herpes simplex3

Quercetin and zinc: Quercetin acts as an ionophore and carries the zinc deep into the cell4

Curcumin: Antiviral and immunomodulatory5, “improves mitochondrial dynamics 
regarding mitochondrial biogenesis and mitophagy”6

Cistus incanus tea – demonstrated antiviral action
on several viruses, including SARS-CoV-27

The amino acid L-Lysine appears to apply universally across the entire family of herpes viruses8

Support for immunity/natural killer cell activity: 
Glutathione – liposomal; N-Acetyl Cysteine: precursor to GSH, mucolytic and perturbs SARS-CoV-2 
spike protein conformation9; releases histamine however10, beware with MCAS
Enzymatically modified rice bran

https://pubmed.ncbi.nlm.nih.gov/23855426/
https://pharmacologyonline.silae.it/files/newsletter/2019/vol2/PhOL_2019_2_NL007_Molla.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0192056100000369?via%3Dihub
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1001176
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7899028/
https://www.sciencepublishinggroup.com/journal/paperinfo?journalid
https://www.researchgate.net/publication/344210822_Lysine_Therapy_for_SARS-CoV-2
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/60c753ec4c89190f3bad43ca/original/n-acetyl-cysteine-a-tool-to-perturb-sars-co-v-2-spike-protein-conformation.pdf
https://pubmed.ncbi.nlm.nih.gov/2409763/
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Source: https://shop.aonm.org/

Many of these ingredients available
in the PhytoBox range

https://shop.aonm.org/
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Webinars with further information available at 
https://aonm.org/view-past-webinars/

https://www.youtube.com/watch?v=cpDIg9eu5mI

https://aonm.org/view-past-webinars/
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» 15th - 17th of September 2023
» Hybrid academic congress
» Exchange of the latest ideas and perspectives in the field of chronic 
diseases
» Town Hall Gilching [near Munich], Rathausplatz 1, 82205 Gilching

www.chronic-pathologies.com

5TH INTERNATIONAL CONFERENCE ON CHRONIC 
PATHOLOGIES: www.chronic-pathologies.com

http://www.chronic-pathologies.com/


38This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

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

