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We will focus on four different viral groupings

Ä Herpes viruses: Double -stranded DNA viruses

Ä Enteroviruses: Single -stranded RNA viruses

Ä Parvoviridiae: Single -stranded DNA genome

Ä Coronavirus SARS -CoV-2: Enveloped 
single -stranded RNA virus
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Herpes viruses

The Herpes viruses are a large family of DNA viruses that cause infections and certain 
diseases in animals, including humans.Herpes viruses can cause both lytic and latent 
infections.

Å8 key viruses in this family, all of which can be tested for:

1. Herpes simplex virus type 1 (HSV1, cold sores on lips, also fingers and hands)
2. Herpes simplex virus type 2 (HSV2, genital sores)
3. Varicella Zoster virus (also called herpes varicella/herpes zoster/shingles)
4. Epstein Barr virus (EBV)
5. Cytomegalovirus (CMV)
6. Human herpes virus 6 (HHV6)
7. Human herpes virus 7 (HHV7)
8. Human herpes virus 8 (HHV8, sometimes also called KSHV)

Source: https://en.wikipedia.org/wiki/Herpesviridae

Simplified diagram of the structure of EBV

https://en.wikipedia.org/wiki/Herpesviridae
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Herpes Virus 1 & 2:
Herpes Simplex Virus 1 / 2 (HSV 1 / 2)

Virus: Herpes Simplex Virus  (Human Herpes Virus HHV 1 / 2) 
(obligate intracellular), double -stranded DNA virus

Transmission : Saliva, sharing drinks, sexually transmitted

Symptoms (incubation time 2 -20 days): Watery blisters on the 
skin or mucous membranes of the mouth, lips, genitals, 
anus, flu - like symptoms (fever, muscle aches, swollen lymph 
nodes, problems urinating, herpes keratitis (pain, light 
sensitivity, discharge))

Complications : Multiple Sclerosis ( neurovirulent ), loss of vision, 
encephalitis, latent infection; reactivation by organ 
transplantation or HIV: encephalitis, pneumonitis, bone 
marrow suppression
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Herpes Virus 3:
Varicella Zoster Virus (VZV)

Virus: Varicella Zoster Virus  (Human Herpes Virus HHV 3) 
(obligate intracellular organism), double -stranded DNA virus

Transmission : airborne, touching shingles blisters

Symptoms (incubation time 10 -21 days): ñChickenpoxò in 
younger people, ñHerpes Zosterò in adults: Watery blisters on 
the skin, fever, tiredness, loss of appetite, headache

Complications : Encephalitis, pneumonia, bronchitis, 10 -20% 
reactivation from nerve ganglia (Herpes Zoster), post -
herpatic neuralgia, Mollaret ´ s meningitis, Zoster multiplex, 
ñRamsay Hunt syndromeò (painful blisters on tongue/ear, 
facial weakness, hearing loss), inflammation of arteries (new 

study Journal of the American College of Cardiology, Vol. 70, Issue 2, July 
2017, ñHerpes Zoster increases risk of stroke and myocardial infarctionò 
23,233 patients had a higher risk of apoplectic stroke (35%) and myocardial 

infarction (59%) after Herpes Zoster)
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Herpes Virus 4:
Epstein Barr Virus (EBV)

Virus: Epstein Barr Virus (obligate intracellular), double 
stranded DNA virus, ñMononucleosisò

Transmission: ñkissing diseaseò, saliva, drinking from the same 
glass, toothbrush, blood, sex, blood - transfusion, organ 
transplantation

Symptoms (incubation period several weeks): fatique , fever, flu -
like symptoms, nausea, loss of appetite, lymphadenitis 
(swollen lymph nodes in the neck), rash, sore throat, 
weakness, sore muscles

Complications : enlarged spleen, swollen liver, association with 
Non -Hodgkin Lymphoma

Very neurotropic ïis attracted to the Central Nervous System
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Herpes Virus 5:
Cytomegalovirus (CMV)

Virus: Cytomegalovirus (obligate intracellular), double -stranded 
DNA virus

Transmission: body fluids (urine, saliva, breast milk, sexual 
transmission), organ transplantation, blood transfusion

Symptoms (incubation period several weeks): fatique , fever, flu -
like symptoms, lymphadenitis (swollen cervical lymph 
nodes), sore throat, splenomegaly

Complications : congenital infection with hearing loss, vision loss, 
seizures, mental disabilities, lack of coordination; immune 
suppressed patients: hepatitis, colitis, retinitis, pneumonitis, 
esophagitis, polyradiculopathy, transverse myelitis, subacute 
encephalitis; arterial hypertension, artheroscleroris , aortic 
aneurysms; association with Non -Hodgkin Lymphoma

Also very neurotropic ïattracted to the CNS
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Herpes Virus 6:
Human Herpes Virus 6 (HHV6), roseola/exanthem 
subitum

Virus: Human Herpes Virus 6 (obligate intracellular), double -
stranded DNA virus, one of the Herpes viruses

Transmission : Saliva, latency in salivary glands, haematopoetic
(blood -building) system

Symptoms : Exanthema subitum (roseola infantum, sixth 
disease) with high temperature followed by a rash; 

Complications : Multiple Sclerosis (neurovirulent), cofactor in 
M.E./CFS, fibromyalgia, AIDS, optic neuritis, cancer, 
temporal lobe epilepsy, Hashimoto thyroiditis, liver 
dysfunction, liver failure; reactivation by organ 
transplantation: encephalitis, pneumonitis, bone marrow 
suppression



10
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Herpes Virus 7:
Human Herpes Virus 7 (HHV - 7)

Virus: HHV-7 belongs to the group of ȁ-herpesviridae (obligate 
intracellular), double -stranded DNA virus

Transmission : Birth canal, breast milk, saliva and allogeneic blood 
product or transplants. 

Symptoms : HHV-7 infections may be asymptomatic or associated 
with fever or febrile seizures. May occur with or without rash 
(Exantema subitum ), vomiting, diarrhea , low lymphocyte counts

Complications : Neurological complications that occur alongside 
febrile diseases, e.g. infectious seizures and temporary 
hemiplegia, febrile epilepticus or clinical and laboratory signs of 
meningitis; seizures occur more frequently in reactivated 
infections

Source: Yoshikawa T, Ihira M, Suzuki K, Matsubara T, Furukawa S, Asano Y, Invasion by human herpesvirus 6 and human herpesvirus 7 of the 

central nervous system in patients with neurological signs and symptoms, Arch Dis Child 2000 Aug; 83(2): 170-1
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Herpes Virus 8:
Human Herpes Virus 8 (HH V- 8; Kaposiôs sarcoma herpes 
virus KSHV )

Virus: HHV-8 belongs to the group of herpesviridae , double -

stranded DNA virus, one of the Herpes viruses

Transmission: Respiratory droplets and nasal secretions, shedding 

of viral particles into saliva, sexual transmission, intravenous drug 

use. Prevalences of between 30 and 80 % in Sub -Saharan Africa

Symptoms: Fever, maculopapular rash, lymphadenopathy, 

enlarged spleen 

Complications: A blood disorder known as pancytopenia, bone 

marrow failure, rapid progression to Kaposi ´ s sarcoma

Risk factors: Immune suppression, cancer

Source: Yoshikawa T, Ihira M, Suzuki K, Matsubara T, Furukawa S, Asano Y, Invasion by human herpesvirus 6 and human herpesvirus 7 of the 

central nervous system in patients with neurological signs and symptoms, Arch Dis Child 2000 Aug; 83(2): 170-1
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Pathogenesis of enteroviruses

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

http://www.microbiologybook.org/virol/picorna.htm
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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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Enterovirus:
Coxsackie Virus A & B

Virus: Coxsackie Virus (obligate intracellular), belongs to the 
Picornaviridae /enterovirus family (also includes Polio); it is a 
single -stranded RNA virus divided into group A and group B

Transmission : Contagious, can easily spread from person to person: 
faecal -oral contamination, droplets of fluid from sneezes/coughs , 
body fluids, utensils, toys, diaper -changing table

Symptoms : Gastrointestinal (from ñentero ò), intestinal permeability
Group A: Herpangina, AHC (acute hemorrhagic conjunctivitis, 
HFM (hand - foot -and -mouth disease); Group B: Myocarditis, 
pericarditis, pleurodynia, hepatitis; Group A and B: fever, rashes, 
sore throat, diarrhoea , cough, fatigue, conjunctivitis, loss of 
appetite, headache, night sweats, aseptic meningitis

Complications : CNS disease similar to poliomyelitis, systemic 
neonatal disease, insulin -dependent diabetes mellitus, Group A: 
generalized myositis with flaccid paralysis, Group B: focal muscle 
injury, degeneration of neuronal tissue with spastic paralysis
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Can cause 
Herpangina: small 
and symmetrical 
ulcers of herpangina 
on the soft palate 
and retromolar pad, 
also sometimes 
simply called ulcers, 
or aphthous ulcers

Source: https://www.uptodate.com/contents/image?imageKey=PEDS%2F127342

Enterovirus:
Coxsackie may cause Herpangina 
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Enterovirus:
Echovirus

Virus: Echovirus ( ñEnteric cytopathic human orphan virusò), 
belongs to the Picornaviridae family; single -stranded RNA virus 

Transmission : Contagious, can easily spread from person to person: 
faecal -oral contamination, respiratory droplets , body fluids, 
nosocomial route

Symptoms : Gastrointestinal (from ñentero ò), intestinal permeability; 
depend on the site of infection: may involve breathing difficulties, harsh 
cough, mouth sores, sore throat, fever and chills, chest pain, severe 
headaches, photosensitivity, nausea and vomiting, eruptive skin rash

Complications : Commonly associated with M.E./CFS: ñ"Finding 

enterovirus [viral capsid protein 1] protein in 82% of stomach biopsy 
samples seems to correlate with the high percentage of CFS patients with 

GI complaintsñ1, if the infection affects the membranes covering the brain 

and spinal cord: meningitis, paralysis; c hest pain if the infection affects 

the heart muscle or sac-like covering around the heart (pericarditis); acute 

flaccid paralysis/acute transverse myelitis, mental status changes
Source: https://free3d.com/3d-model/echovirus-3050.html;  https://medlineplus.gov/ency/article/001340.htm#:~:text=Mouth%20sores-

,Skin%20rashes,brain%20and%20spinal%20cord%20(meningitis); 1. Chia, Jean -San & Chia, A.Y.. (2008). Chronic fatigue syndrome 
is associated with chronic enterovirus infection of the stomach. Journal of clinical pathology. 61. 43 -8.

https://free3d.com/3d-model/echovirus-3050.html
https://free3d.com/3d-model/echovirus-3050.html
https://free3d.com/3d-model/echovirus-3050.html
https://free3d.com/3d-model/echovirus-3050.html
https://free3d.com/3d-model/echovirus-3050.html
https://medlineplus.gov/ency/article/001340.htm#:~:text=Mouth%20sores-,Skin%20rashes,brain%20and%20spinal%20cord%20(meningitis)
https://medlineplus.gov/ency/article/001340.htm#:~:text=Mouth%20sores-,Skin%20rashes,brain%20and%20spinal%20cord%20(meningitis)
https://medlineplus.gov/ency/article/001340.htm#:~:text=Mouth%20sores-,Skin%20rashes,brain%20and%20spinal%20cord%20(meningitis)
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Parvoviridiae :
Parvovirus B19

Virus: A very small non -enveloped DNA virus

Transmission : common and highly contagious, spreads through 
respiratory secretions, such as saliva, sputum, or nasal mucus, 
when an infected person coughs or sneezes. Parvovirus B19 can 
also spread through blood or blood products. 

Symptoms : Sometimes called slapped -cheek disease because of the 
distinctive face rash that develops; lethargy; loss of appetite; 
abdominal pain and bloating; fever or low body temperature 
(hypothermia); vomiting; and severe, often bloody, diarrhea .

Complications : Can lead to serious health problems for the foetus 
(incl. miscarriage, stillbirth) in pregnant women. P ainful or 
swollen joints ( polyarthropathy syndrome), severe anaemia; 
persistent vomiting and diarrhea can cause rapid dehydration, 
and damage to the intestines and immune system can cause 
septic shock.

Source: https://www.cdc.gov/parvovirusb19/about-parvovirus.html
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Source: https://doctorswith.me/international-consensus-primer-for-medical-practitioners/

The ME International Consensus Primer recommends 
considering EBV, CMV, HHV - 6 and enteroviruses

M.E.

https://doctorswith.me/international-consensus-primer-for-medical-practitioners/
https://doctorswith.me/international-consensus-primer-for-medical-practitioners/
https://doctorswith.me/international-consensus-primer-for-medical-practitioners/
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https://doctorswith.me/international-consensus-primer-for-medical-practitioners/
https://doctorswith.me/international-consensus-primer-for-medical-practitioners/
https://doctorswith.me/international-consensus-primer-for-medical-practitioners/
https://doctorswith.me/international-consensus-primer-for-medical-practitioners/
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Dr. Byron Hyde sees Enteroviruses as the key driver 
of M.E.

Source: https://www.nightingale.ca/_files/ugd/5b307e_b3a662c05f174937b9516d473a994c41.pdf

M.E.

Videos and PPTs on the topic by Dr. Byron Hyde:
https://aonm.org/2019-improving-patients-lives/

https://www.nightingale.ca/_files/ugd/5b307e_b3a662c05f174937b9516d473a994c41.pdf
https://aonm.org/2019-improving-patients-lives/
https://aonm.org/2019-improving-patients-lives/
https://aonm.org/2019-improving-patients-lives/
https://aonm.org/2019-improving-patients-lives/
https://aonm.org/2019-improving-patients-lives/
https://aonm.org/2019-improving-patients-lives/
https://aonm.org/2019-improving-patients-lives/
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Fibromyalgia and Epstein Barr Virus/CMV

ñThe 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). ò

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. 

ñZoster is often followed by chronic 
pain (postherpetic neuralgia)ò

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.sciendo.com/article/10.2478/prolas-2019-0065
https://www.sciendo.com/article/10.2478/prolas-2019-0065
https://www.sciendo.com/article/10.2478/prolas-2019-0065
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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Herpes viruses are often involved in neurological 
disease

Source:1. https://hhv-6foundation.org/associated-conditions/hhv-6-and-chronic-fatigue-syndrome

ñWe propose that herpesvirus EBV, HCMV, and 
HHV6 immediate -early gene expression in 
ME/CFS patients leads to host cell 
dysregulation and host cell apoptosis without 
lytic herpesvirus replication. Specific antiviral 
nucleosides, which alleviate ME/CFS, namely 
valacyclovir for EBV ME/CFS and valganciclovir 
for HCMV/ HHV6 ME/CFS, inhibit herpesvirus 
DNA polymerases and/or thymidine kinase 
functions, thus inhibiting lytic virus replication. 
New host cell recruitment thus ceases. In the 
absence of new herpesvirus, nonpermissive
herpesvirus replication stops, and ME/CFS 
recovery ensues.ò

Infecting the brain via the Olfactory Nerve, Limbic Encephalitis
HHV-6 can travel to the brain through the nose, and is also the dominant 
variant found in the sensory ganglia (Hufner 2007). Like HHV-6, measles 
and HSV-1 tend to affect the limbic system as well as the hippocampus 
(Harberts 2011). There have been a number of abnormalities found in 
CFS patients in the hippocampus: reduced concentration of 
N-acetylaspartate, (Brooks 2000), hippocampal atrophy and 5-HT1A 
receptor binding in the hippocampus (Cleare 2005).1

https://hhv-6foundation.org/associated-conditions/hhv-6-and-chronic-fatigue-syndrome
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http://www.ncbi.nlm.nih.gov/pubmed/?term=hufner+hhv-6
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http://www.ncbi.nlm.nih.gov/pubmed/21825120
http://www.ncbi.nlm.nih.gov/pubmed/21825120
http://www.ncbi.nlm.nih.gov/pubmed/11144799
http://www.ncbi.nlm.nih.gov/pubmed/15691524
http://www.ncbi.nlm.nih.gov/pubmed/15691524
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Published on 13 th January 2022 in ñScienceò: EBV

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

ά¢ƘŜ ƘȅǇƻǘƘŜǎƛǎ ǘƘŀǘ 9.± ŎŀǳǎŜǎ a{ Ƙŀǎ 
been investigated by our group and others 
for several years, but this is the first study 
providing compelling evidence of 
ŎŀǳǎŀƭƛǘȅΣέ ǎŀƛŘ !ƭōŜǊǘƻ Ascherio, 
professor of epidemiology and nutrition 
at Harvard Chan School and senior author 
ƻŦ ǘƘŜ ǎǘǳŘȅΦ ά¢Ƙƛǎ ƛǎ ŀ ōƛƎ ǎǘŜǇ ōŜŎŀǳǎŜ ƛǘ 
suggests that most MS cases could be 
prevented by stopping EBV infection, and 
that targeting EBV could lead to the 
ŘƛǎŎƻǾŜǊȅ ƻŦ ŀ ŎǳǊŜ ŦƻǊ a{Φέ
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https://news.harvard.edu/gazette/story/2022/01/epstein-barr-virus-may-be-leading-cause-of-multiple-sclerosis/
https://news.harvard.edu/gazette/story/2022/01/epstein-barr-virus-may-be-leading-cause-of-multiple-sclerosis/
https://news.harvard.edu/gazette/story/2022/01/epstein-barr-virus-may-be-leading-cause-of-multiple-sclerosis/
https://news.harvard.edu/gazette/story/2022/01/epstein-barr-virus-may-be-leading-cause-of-multiple-sclerosis/
https://news.harvard.edu/gazette/story/2022/01/epstein-barr-virus-may-be-leading-cause-of-multiple-sclerosis/
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

ά¦ǎƛƴƎ Řŀǘŀ ŦǊƻƳ ƳƻǊŜ ǘƘŀƴ 

ten million United States 

military recruits monitored 

over a 20-year period, 955 of 

whom were diagnosed with 

MS during their service, Kjetil

Bjorneviket 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
https://www.eurekalert.org/news-releases/939665
https://www.eurekalert.org/news-releases/939665
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Journal of Alzheimerós Disease: HSV1/herpes encephalitis 
specifically identified

ñWe refer to the many studies, 
mainly on humans, implicating 
specific microbes in the elderly 
brain, notably herpes simplex 
virus type 1 (HSV1), Chlamydia 
pneumoniae , and several types of 
spirochaete , in the etiology of AD 
[ 1ï4].ò 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5457904/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5457904/#R4
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Viral involvement in autoimmunity is well 
documented ...

Ʒ Viruses: molecu lar mimicry, bystander activation or

viral persistence? ïpossibly a perfect storm of all 
three

Ʒ Examples: 

Ʒ SLE (Lupus)

Ʒ Type 1 Diabetes

Ʒ Ulcerative colitis 

Ʒ Sarcoidosis

Ʒ Myasthenia Gravis

Ʒ Graves' Disease
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ÅGroup A streptococci 

Å Influenza A

ÅVaricella Zoster (VZV)

ÅMycoplasma

ÅLyme disease

ÅBabesia

ÅBartonella

ÅCoxsackie virus

Patients oftenhave more than one infection, 

and can be subclinical

Autoimmune neuropsychiatric disorders

... in autoimmune neuropsychiatric syndromes 
(PANS/PANDAS), too

See: https://aonm.org/cunningham -panel -
panspandas/

https://aonm.org/cunningham-panel-panspandas/
https://aonm.org/cunningham-panel-panspandas/
https://aonm.org/cunningham-panel-panspandas/
https://aonm.org/cunningham-panel-panspandas/
https://aonm.org/cunningham-panel-panspandas/
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Full presentation on viruses in autoimmunity
on the AONM website

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

https://aonm.org/viruses-and-testing/
https://aonm.org/viruses-and-testing/
https://aonm.org/viruses-and-testing/
https://aonm.org/viruses-and-testing/
https://aonm.org/viruses-and-testing/
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What cancers are viruses associated with?

Ʒ Myelodysplastic syndromes
Ʒ Leukaemia
Ʒ Lymphomas/Non -Hodgkinôs Lymphoma

Source: http://www.clevelandclinicmeded.com/medicalpubs/diseasemanagement/pulmonary/sarcoidosis/

Ä Epstein Barr Virus - associated Non - Hodgkin's lymphoma 
of B - cell origin, Hodgkin's disease, acute leukemia, and 
systemic lupus erythematosus: a serologic and molecular 
analysis, Mitarnun W et al, 
http://www.ncbi.nlm.nih.gov/pubmed/12188384

Ä EBV - Associated Lymphoproliferative Disorders: 
Classification and Treatment, Carbone A et al, 
The oncologist 1083 -7159/2008

Ä Cytomegalovirus infection in patients with lymphoma: 
an important cause of morbidity and mortality. 
Torres HA et al. Clin. Lymphoma Myeloma, 
2006 Mar;6(5): 393 - 8

B- Cell Non -Hodgkinôs Lymphoma: EBV/CMV

http://www.clevelandclinicmeded.com/medicalpubs/diseasemanagement/pulmonary/sarcoidosis/
http://www.ncbi.nlm.nih.gov/pubmed/12188384
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Professor West said: ñThis is a key step 
towards uncovering how this common virus 
which, affects thousands of people every 
year, causes blood cancer.ò

ñHow EBV causes blood cancerò, study, University of 
Sussex - report November 2016
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... as well as tailored testing panels (on request)
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Agenda

Ä Herpes viruses, enteroviruses, and other species

Ä Associations of viruses with different health conditions:

Â Syndromes (ME/Fibromyalgia, etc.)

Â Autoimmune pathologies

Â Neurological conditions

Â Cancers

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

Ä Testing techniques

Ä Checklists and other resources

Ä Therapies



35
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

ñEpstein - Barr virus (EBV) reactivation resulting from 
the inflammatory response to coronavirus infection may 
be the cause of previously unexplained long COVIDò

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 
ǎŀƛŘΥ ά²Ŝ Ǌŀƴ 9.± ŀƴǘƛōƻŘȅ ǘŜǎǘǎ ƻƴ 
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. 
Χ Lƴ ŀ ǎǳōǎŜǘ ƻŦ су /h±L5-19 
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 antigenIgM
ǘƛǘǊŜǎΦέ

EBV

https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://thebiomedicalscientist.net/news/long-covid-linked-epstein-barr-virus
https://www.mdpi.com/2076-0817/10/6/763
https://www.mdpi.com/2076-0817/10/6/763
https://www.mdpi.com/2076-0817/10/6/763
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It also works the other way round: EBV increases 
susceptibility to infection by SARS - CoV - 2

E

Source: https://journals.asm.org/doi/pdf/10.1128/JVI.00192-21/

ά9ǇǎǘŜƛƴ-Barr virus, which infects 
and persists in 90% of adult humans, 
increases susceptibility of epithelial 
cells to infection by SARS-CoV-2. 
EBV, when it reactivates from 
latency or infects epithelial cells, 
increases expression of ACE2, the 
cellular receptor for SARS-CoV-2, 
enhancing infection by SARS-CoV-2. 
Inhibiting EBV replication with 
antivirals may therefore decrease 
susceptibility to SARS-CoV-2 
infection.

EBV

https://www.msd-animal-health.ie/species/dogs/ticks/
https://journals.asm.org/doi/pdf/10.1128/JVI.00192-21
https://journals.asm.org/doi/pdf/10.1128/JVI.00192-21
https://journals.asm.org/doi/pdf/10.1128/JVI.00192-21
https://www.msd-animal-health.ie/species/dogs/ticks/
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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/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
https://www.rheumatologyadvisor.com/home/general-rheumatology/herpes-zoster-reactivation-covid19-vaccination-autoimmune-inflammatory-rheumatic/
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?.ImmunAgeing18,12 (2021). 
https://doi.org/10.1186/s12979-021-00218-z

ά/a± ǊŜŀŎǘƛǾŀǘƛƻƴ ŀƴŘ ǾƛǊǳǎ 
induced immune dysfunction 
may be under-estimated as a 
driver of immuno-
pathogenesis in patients with 
severe COVID-мфΦέ

άΧ ŘƛŀƎƴƻǎƛƴƎ /a± ƛƴ /h±L5-
19 patients could be well 
ǿƻǊǘƘ ǘƘŜ ŜŦŦƻǊǘΦέ

CMV
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Herpes Simplex Virus reactivation with COVID - 19

ά/ƻƴŎƭǳǎƛƻƴǎΥ ƻǳǊ ǎǘǳŘȅ 
shows a high incidence of 
HSV-1 re-activation both 
virologically and clinically 
in patients with SARS-CoV-
н ǎŜǾŜǊŜ ǇƴŜǳƳƻƴƛŀέ

HSV - 1

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

https://www.msd-animal-health.ie/species/dogs/ticks/
https://www.msd-animal-health.ie/species/dogs/ticks/
https://www.msd-animal-health.ie/species/dogs/ticks/
https://www.msd-animal-health.ie/species/dogs/ticks/
https://www.msd-animal-health.ie/species/dogs/ticks/
https://www.msd-animal-health.ie/species/dogs/ticks/
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Cytomegalovirus (CMV) can reactivate 
with COVID too ...

Source: ArminLabsresults

Nov. 2021, before COVID 
diagnosis

April 2022, after COVID
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é as well as Coxsackie and Echovirus
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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 immunospotassay). 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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Highly sensitive antibody tests available 
for all viruses (and other pathogens)

Ä E.g. EBV Immunoarray with 9 markers including viral capsid antigen 
(VCA), early antigen (EA), Epstein -Barr Nuclear Antigen (EBNA)

Ä Antibody tests including IgA (shows active infection along the mucosal 
membranes) for many of the viruses

Example: 
Varicella Zoster 
Virus (VZV)
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EBV immunoarray showing positive early antigen (EA) 
p54 IgG and IgM as well as + ve VCA IgG

Source:https://pubmed.ncbi.nlm.nih.gov/32928810/
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The Elispot techniqu e reflects the current T - cellular 
activity of bacteria and viruses

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

ñThe quantification of single cell interferon- gamma 
(IFN -Ȃ) release for assessing cellular immune 
responses using the Enzyme - linked immunospot
(ELISPOT) assay is an invaluable technique in 
immunology.ò1

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sedegah%20M%5bAuthor%5d&cauthor=true&cauthor_uid=26450390
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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Enzyme - linked immunosorbent spots ( Elispots ) are 
available for most viruses: T - cells/cellular response

Source:https://pubmed.ncbi.nlm.nih.gov/32928810/

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

Very high lytic levels 
seen post COVID
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Herpes viruses: EBV, CMV (HSV1/2, 
VZV, HHV - 6/HHV - 7)
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EBV / CMV and SLE (Lupus): Clinical example
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T- Cell  testing ï EliSpot ï is available for:

Ä Borrelia burgdorferi (3 subspecies: B.b. sensu  stricto  + B.b . 
garinii  + B.b . afzelii )

Ä Borrelia  myamotoi

Ä Bartonella

Ä Babesia

Ä Chlamydia pneumoniae and trachomatis

Ä Mycoplasma pneumoniae

Ä Ehrlichia/Anaplasma

Ä Yersinia enterocolitica

Ä Epstein Barr Virus (EBV): lytic and latent

Ä Cytomegalovirus (CMV): lytic and latent

Ä Herpes Simplex Virus 1 / 2

Ä Varicella Zoster Virus (VZV)

Ä HHV - 6, HHV - 7, HHV - 8

Also:
Candida
Aspergillus niger
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Checklists help decide which infections to test for; 
history and physical signs/symptoms also vital (1/2)
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Post - Covid checklist also available (2/2)



54
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Electronic version fills automatically

Ranked in order
of priority ï
draw for first 
place here: 
Chlamydia 
pneumoniae 
(CPN) and 
Coxsackie
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Tailored testing
protocols (examples)
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Herbs and nutraceuticals for 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 9ǇǎǘŜƛƴѐ.ŀǊǊVirus. 
Molecules. 2019 Mar 12;24(5):997; Lin, TP et al. Inhibition of the EpsteinςBarr virus lytic cycle by andrographolide. Biol. Pharm. Bull. 2008, 
31, 2018ς2023; 3. Fu Q, Gao L, Fu X, Meng Q, Lu Z.ScutellariabaicalensisInhibits Coxsackievirus B3-Induced Myocarditis Via AKT and p38 
Pathways. J MicrobiolBiotechnol. 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;
άƴƻǾŜƭ ǿŀȅ ǘƻ ƛƴǘŜǊǊǳǇǘ ƭŀǘŜƴŎȅέ ƻŦ 9.±1

Andrographis paniculata: Andrographolide, the active extract from plants of the 
Andrographis genus, has broad-ǎǇŜŎǘǊǳƳ ŀƴǘƛǾƛǊŀƭ ǇǊƻǇŜǊǘƛŜǎΥ άƳƛǊŀŎǳƭƻǳǎ ŎƻƳǇƻǳƴŘ 
to restrain virus replication and virus-ƛƴŘǳŎŜŘ ǇŀǘƘƻƎŜƴŜǎƛǎ Χ shown to 
inhibit transcription of EBV IE genes and the production of EBV virionsέ2

Scullcap/Baicalein:Noted antiviral properties, also against Coxsackie3

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

!ǊǘŜƳƛǎƛŀ ŀƴƴǳŀΥ άArtemisia annua L. extracts inhibit thein vitro replication 
of SARS-CoV-н ŀƴŘ ǘǿƻ ƻŦ ƛǘǎ ǾŀǊƛŀƴǘǎΦέ5άΧthe 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  theHerpesviridaefamily (e.g., herpes simplex virus type 1 and Epstein-.ŀǊǊ ǾƛǊǳǎύέ6

https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC1052015/
https://www.biorxiv.org/content/10.1101/2021.03.19.435959v1.article-info
https://www.biorxiv.org/content/10.1101/2021.03.19.435959v1.article-info
https://www.biorxiv.org/content/10.1101/2021.03.19.435959v1.article-info
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Herbs and nutraceuticals for viral 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.BiotechnolAdv. 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

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

Curcumin: Antiviral and immunomodulatory5, άƛƳǇǊƻǾŜǎ ƳƛǘƻŎƘƻƴŘǊƛŀƭ ŘȅƴŀƳƛŎǎ 
regardingmitochondrial biogenesis andmitophagyò6

Cistus incanustea ςdemonstrated antiviral action
on several viruses, including SARS-CoV-27

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

Support for immunity/natural killer cell activity: 
Glutathione ςliposomal; 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
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... as well as medicinal mushrooms to help the switch from 
Th2 to Th1

Source: 1. Iwatsuki, K et al. (December 2003)."Lucidenicacids P and Q, methyl lucidenateP, and other triterpenoids from the fungus Ganoderma lucidum and 
their inhibitory effects on Epstein-Barr virus activation". Journal of Natural Products.66 (12): 1582ς1585. 2. HetlandG et al. The Mushroom AgaricusblazeiMurill
Elicits Medicinal Effects on Tumor, Infection, Allergy, and Inflammation through Its Modulation of Innate Immunity and Amelioration of Th1/Th2 Imbalance and 
Inflammation. Adv PharmacolSci. 2011 3. Shahzad F, Anderson D, NajafzadehM. The Antiviral, Anti-Inflammatory Effects of Natural Medicinal Herbs and 
Mushrooms and SARS-CoV-2 Infection. Nutrients. 2020 Aug 25;12(9):2573. doi: 10.3390/nu12092573. PMID: 32854262; PMCID: PMC7551890.

Iwatsukiet al. (2013) 
found reishi inhibits the 
activation of Epstein-
Barr virus.1

Agaricusblazeii: anti-
infectious properties 
άmediated through the 
mushroom's stimulation 
of innate immune cells, 
such as monocytes, NK 
cells, and dendritic cells, 
and the amelioration of a 
skewed Th1/Th2 balance 
ŀƴŘ ƛƴŦƭŀƳƳŀǘƛƻƴΦέ2

3
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https://pubmed.ncbi.nlm.nih.gov/14695801/
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https://pubmed.ncbi.nlm.nih.gov/14695801/
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Source: The Keith R. Porter Collection, Center for Biological Science Archives, University of Maryland, Baltimore Country, with 
permission

Source: Wang L, Song J, Liu A, Xiao B, Li 
S, Wen Z, Lu Y, Du G. Research Progress 
of the Antiviral Bioactivities of Natural 
Flavonoids. Nat Prod Bioprospect. 2020 
Oct;10(5):271-283

άΧsignificant 
antiviral properties 
both in vitro and in 
ǾƛǾƻΦέ

Multiple flavonoids
with antiviral activity ...
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Many sources of 
information available

Sources: https://www.ifm.org/news-insights/functional-medicine-approach-covid-19-additional-research-nutraceuticals-
botanicals/; https://p.widencdn.net/kvdwlh/COVID-19_Nutraceutical-and-Botanical-Recommendations-for-Patients_v4;
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7190003/pdf/imcj-19-08.pdf
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Sources: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7190003/pdf/imcj-19-08.pdf

Structured strategies 
from Dr. Sam Yanuck and 
Dr. Fitzgerald


