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| will discuss studies and reviews of off-label therapies for
long COVID. There are no therapies specifically approved by the
FDA for the treatment of long COVID, yet based on basic science
studies, various medications or supplements may offer benefit.




‘ Outline /Objectives L

= Understand the basic concepts ascribed to
Long COVID

= Describe the current understanding of the
Immunopathogenesis of Long COVID

= Review current treatment and prevention
strategies for Long COVID




Case Presentation — Jane L
August 2020

38-year old female with multiple medically
unexplained symptoms

COVID-19 infection March 2020

URI symptoms x1 week, then afterwards she
could not run, had palpitations, dyspnea,
Insomnia, anxiety, and panic attacks

She is married, three young children, and had to
guit her job
Seen in ID office consultation



Case Presentation - Jane L

39-year old female with multiple medically
unexplained symptoms — “‘MUS”

Fatigue

Dyspnea on exertion

Paroxysmal tachycardia

Palpitations

Insomnia

Brain fog

Anxiety
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I'M SICK AND TIRED OF
BEING SICK AND TIRED!
e )






Case Presentation - Jane k

Comprehensive history and physical
o Antecedents

o Triggering events
Infections, allergies, toxins, stress, foods

o Mediators/Perpetuators
Comprehensive lab evaluation

Educated and counseled on optimal nutrition
and modifiable lifestyle habits

A diagnostic test was performed



BASIC CONCEPTS OF
LONG COVID
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What other terms are used for Long COVID?

Post COVID

COVID Long-haulers

Post-acute sequelae of SARS-CoV-2 (PASC)
Post-acute COVID-19 syndrome

_ate sequelae of COVID-19

Chronic COVID syndrome




What is Long COVID?

Signs, symptoms, or conditions that develop
after acute COVID-19

o From mild to incapacitating

Many definitions consider 24 weeks as the
start of Long COVID

May occur with no to only mild symptomatic
initial infection



‘ What are the symptoms of Long COVID?

\ Mental health *

anxiety, depression,
sleep problems,

substance abuse
Cardiovascular
acute coronary Nervous system
disease, heart failure, stroke, headaches,
palpitations, arrythmias memory problems,
smell problems
Respiratory system
@ cough, shortness Me;abo.llcl y
of breath, low blood endocrine
oxygen obesity, diabetes,
high cholesterol
.1 r’ Kidney
acute kidney injury, Gastrointestinal
chronic kidney disease constipation,
diarrhea, acid reflux
Musculoskeletal
joint pain, muscle 9 Skin disorders %
weakness hair loss, rash
3 General ) Coagulation 9
. malaise, fatigue, " disorders 2
anemia blood clots

creased-risk-of-death-serious-illness/

Many symptoms
are vague,
making
diagnosis &
treatment more
challenging

https://medicine.wustl.edu/news/among-covid-19-survivors-an-increased-risk-of-death-serious-illness/



Original Investigation

Uni que F e atur e S Of hIA)JZ:\;:IO::;)ment of a Definition of Postacute

Sequelae of SARS-CoV-2 Infection
Long COVID B —
Analysis of ~10,000 participants
37 unique symptoms had frequency of 22.5%

Compared with no prior COVID infection, 12
symptoms identified as having probable
PASC (Long COVID)

o Loss of smell/taste, post-exertional malaise,
cough, brain fog, thirst, palpitations, chest pain,
fatigue, loss of sexual desire/capacity, dizziness,
gastrointestinal, abnormal movements, hair loss



Unique Features of Long COVID

Symptoms can wax and wane

Symptoms in some similar to myalgic
encephalomyelitis/chronic fatigue syndrome
(ME/CFS)

o Profound fatigue/post-exertional malaise
o Dysautonomia

“Brain fog” and sleep disturbances

Profound impact on quality of life associated
with disability
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Psychiatric
Iliness 6%

Pulmonary
fibrosis 5%

Flushing 5%
Diabetes 4%
Dizziness 3%

Throat
pain 3%

L D%

Symptoms — diverse affecting multiple systems
respiratory, nervous system,

cardiovascular, musculoskeletal

Hearing /
'og;/

Most common- fatigue, shortness of breath,
muscle pains, chest pain, brain fog, headache,
depression

Leonard Calabrese. Cleveland Clinic. VUMEDI July 14, 2023.



What is the chance of developing Long COVID?

Initial studies reported Long COVID in up to
80% of people with COVID-19

o More recent estimates between 5-30%
Accurate estimates difficult because of:
o Underdiagnosis

o Limited post-COVID care

o Limited use of billing code (U09.9)

o Many long COVID symptoms common



| Ever Experienced Long COVID who had COVID-19

Long COVID

Ever experienced long COVID, as a percentage of adults who ever had COVID % National Estimate e

=] o]

Subgroup @United States

Group Percent  95%C
United States, 303 283-313

June 2022 June 2022 July 2022 Septem.. October Novemb... December January  February March March  April 2023 June 2023 June 2023 July 2023 August  Septem... October
2022 2022 2022 2022 2023 2023 2023 2023 2023 2023 2023

NOTE: All estimates shown meet the NCHS standards of reliability. See Technical Notes below for more information about the content and design of the survey.
SOURCE: U.S. Census Bureau, Household Pulse Survey, 2022-2023

National Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022—2024. Long COVID.
Generated interactively: from https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm




Ever Experienced Long COVID who had COVID-19

Long COVID

Select Time Period Select Indicator

Jan 9 - Feb 5, 2024 Ever experienced long COVID, as a percentage of adults who ever had COVID

Ever experienced long COVID, as a percentage of adults who ever had COVID State Ranking

Alabama
North Dakota
Ohio
Tennessee
veah
Maine _
idaho |
Nevada [
North Carolina _
Tes [
South Carolina _
kanses [
oregon I
lllinois _
Michigan Soh e
Georgia

Alask or  Ever experienced long COVID, as a percentage
aska of adults who cver had COVID

od Jan 9 - Feb 5, 2024
Nebraska

19.6-27.8 27.9-30.5 30.6-34.0 34.1-456 Percent

NOTE: All estimates shown meet the NCHS standards of reliability. See Technical Notes below for more information about the content and design of the survey.
SOURCE: U.S. Census Bureau, Household Pulse Survey, 2022-2023

National Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022—2024. Long COVID.
Generated interactively: from https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm




‘ Currently Experiencing Long COVID of All Adults

Long COVID

Currently experiencing long COVID, as a percentage of all adults % National Estimate e

Subgroup @United States

Group Percent 95% C|
United States, 68 64-7.2

With 2020 U.S. adult census data = 258,300,000 = 17,564,400 with Long COVID

June 2022 June 2022 July 2022 Septem.. October Novemb... December January  February March March  April 2023 June 2023 June 2023 July 2023  August  Septem... October  January
2022 2022 2022 2022 2023 2023 2023 2023 2023 2023 2023 2024

NOTE: All estimates shown meet the NCHS standards of reliability. See Technical Notes below for more information about the content and design of the survey.
SOURCE: U.S. Census Bureau, Household Pulse Survey, 2022-2023

National Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022—2024. Long COVID.
Generated interactively: from https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm




‘ Currently Experiencing Long COVID who had COVID-19

Long COVID

currently experiendng Iong coviD e percentzae of s o ever had COVID -

Subgroup @United States

=] ]

Group Percent  95%CI

United States, 115 108-121

————

11

June 2022 June 2022 July 2022 Septem.. October Novemb.. December January  February March March  April 2023 June 2023 June 2023 July 2023  August ~ Septem... October
2022 2022 2022 2022 2023 2023 2023 2023 2023 2023 2023

NOTE: All estimates shown meet the NCHS standards of reliability. See Technical Notes below for more information about the content and design of the survey.
SOURCE: U.S. Census Bureau, Household Pulse Survey, 2022-2023

National Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022—2024. Long COVID.
Generated interactively: from https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm




‘ Significant Activity Limitations from Long COVID

Long COVID

Significant activity limitations from long COVID, as a percentage of adults who currently hav... ™ National Estimate N4

Subgroup @United States

~22% of those with Long COVID currently
have significant activity limitations

September October November  December January February =~ March 2023 March 2023 April 2023 June 2023 June 2023 July 2023 August September October January
2022 2022 2022 2022 2023 2023 2023 2023 2023 2024

NOTE: All estimates shown meet the NCHS standards of reliability. See Technical Notes below for more information about the content and design of the survey.
SOURCE: U.S. Census Bureau, Household Pulse Survey, 2022-2023

National Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022—2024. Long COVID.
Generated interactively: from https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm




Who is Most Likely to Develop Long COVID?

Greater comorbidity burden
o Diabetes, obesity, anxiety/depression, HIV

Female sex

Race/ethnicity

Socioeconomic status
Tobacco use

Recurrent COVID-19 infections

Khullar D, et al. ) Gen Intern Med 2023

Klein, et al. Nature 2023

Pfaff, et al. BMC Med 2023

Tsampasian V, et al. JAMA IM 2023

Perlis et al. JAMA 2022

Global Burden of Disease Collaborators; JAMA 2022



Host and viral risk factors potentially associated with increased
likelihood of long COVID after SARS-CoV-2 reinfection

Factor Type Risk Factor for Long COVID upon Reinfection
Host Biological Female sex
Older age !

Certain comorbidities (e.g., type 2 diabetes)

Having had severe COVID-19 (particularly during
the first few weeks of illness) 2

Lifestyle Obesity
Smoking
Viral SARS-CoV-2 variant Omicron 3

L Older age seems to hold as a risk factor for long COVID after SARS-CoV-2 reinfection also in children (probably
>2 years) and adolescents. 2 With a gradient/descending order of severity and likelihood of long COVID after
SARS-CoV-2 reinfection as follows: Intensive Care Unit (ICU) vs. hospitalization vs. Symptomatic vs. Mild vs.
Asymptomatic infection. 3 Reflecting the increased number of SARS-CoV-2 reinfections with subvariants of the
Omicron family.

Boufidou F, Int J Mol Sci. 2023.




Summary of key findings on the associations of long COVID
with reinfection, vaccination, and affected population

Key Findings Regarding Long COVID

Reinfection

Reinfections increase the likelihood of long COVID (and additional
complications, e.g., cardiac, pulmonary, neurological, in older subjects).

The risk of developing long COVID symptom:s is significantly lower after
asymptomatic (compared to symptomatic) reinfection.

Long COVID cases have been increasing upon reinfection with
Omicron subvariants.

Vaccination

Vaccination against (severe) COVID-19 seems to also protect from long COVID
(reduced risk by 15-41%).

Two vaccine doses (of the primary scheme) are more effective than one dose.

No difference in relation to the type of received vaccine.

Affected population

Children may also suffer from long COVID, but less frequently and less
severely than adults.

Chronic fatigue is one of the most common symptoms of long COVID present
in up to 87% of children and adolescents with long COVID.

Older age, comorbidities, and symptomatic infection are risk factors for long
COVID in children.

Boufidou F, Int J Mol Sci. 2023.







DESCRIBE THE CURRENT
UNDERSTANDING OF THE
IMMUNOPATHOGENESIS OF
LONG COVID




What are the Underlying Causes of Long COVID?

Phenotyping of 152 persons with long COVID, 40
unvaccinated controls, 39 vaccinated controls, 37
with COVID prior to vaccination

o Immunologic differences between long COVID and controls
o Higher antibodies to SARS-CoV-2, EBV, VZV

o Differences in cytokines and hormones

Machine learning approach suggested that findings
were more consistent with persistent SARS-CoV-2

viral antigens, reactivation of latent herpes viruses

and chronic inflammation

Klein J, et al. Nature 2023
Berentschot JC, et al. Front Immunol 2023
Wang K, et al. Cell Rep Med 2023



What are the Undetlying Causes of Long COVID?

Immune dysregulation, with
or without reactivation of
underlying pathogens,
including herpesviruses such
as EBV and HHV-6

Impacts of SARS-CoV-2 on
the microbiota and virome
(including SARS-CoV-2
persistence)

Autoimmunity and
immune priming

Autoimmunity and primed
immune cells from molecular
mimicry

Blood clotting and

Microvascular blood clotting
with endothelial dysfunction

Dysfunctional signalling in the
brainstem and/or vagus nerve

Davis HE, et al. Nat Rev Microbiol. 2023.




Can COVID-19 Vaccines Cause Long COVID?

Every vaccination, including the COVID-19
vaccine, can cause side effects like fatigue
and muscle pain

Yet....there is emerging data to suggest a
Post-COVID vaccination syndrome or

“Long VAX”

Patterson BK, et al. Research Square. 2022.






POLISH ANNALS

OF MEDICINE

Author Michael Thoene

Department of Medical Biology, School of Public Health, Collegium Medicum, University of Warmia and Mazury in Olsztyn, Poland

Changing Views toward mRNA based Covid Vaccines in the Scientific Literature: 2020 - 2024

Michael Allen Thoene
DOI: https://doi.org/10.29089/paom/189961

B Abstract [ Article (PDF)

Conclusions:

The early scientific literature was biased, so as not to report SAEs, due
to social and political concerns and overwhelming corporate greed.
Only in the last year have scientists been able to publish articles that
acknowledge a high number of SAEs linked to mRNA based vaccines.
This should act as a warning that science should be completely
objective when evaluating health risks, but can often be influenced by
social and economic considerations.

Thoene MA. Changing Views toward mRNA based Covid Vaccines in the Scientillc Literature: 2020-2024. Pol Ann Med. 2024 [in press]. https://doi.org/10.29089/paom/189961



Molecular Neurcbiology (2022) 59:1850-1861 (ot A sl o
hitps:doi.org/10.1007/51 2035-021-02696-0 _ , i

Could SARS-CoV-2 Spike Protein Be Responsible for Long-COVID s
Syndrome?

Theoharis C. Theoharides'*3*

Hypothesis/Theory

Some of the damaging effects of SARS-CoV-2,
especially in the brain, may be due to direct
action of the Spike protein, acting alone or in
conjunction with other mediators such as
inflammatory cytokines, on target cells.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8757925/pdf/12035 2021 Article_2696.pdf
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Spike (S) protein binds with high affinity to the angiotensin-converting
enzyme 2 (ACEZ2) receptor

ACE?2 is expressed in type Il alveolar cells and in most organs
Protease activation is required for entry into the human host cell

https://www.genetex.com/Research/Overview/infectious_diseases/SARS-CoV-2




Receptors for SARS-CoV-2 Present in
Wide Variety of Human Cells

nasal ileum heart liver
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Human cell types within corresponding organs that express the genes for both ACE2
and CTSL (green dot) or both ACE2 and TMPRSS2 (orange dot).
ANNA HUPALOWSKA

Baraniuk C. TheScientist. April 29, 2020.




SARS-CoV-2 and ACE-2 Dysregulation

Renin-angiotensin System (RAS)

AT-II ——) AT-1,7

Pro-Oxidant ACE2 Anti- Oxudant

ROS

Blood Clots Hypoxemia

Seheult, Roger. YouTube. 2023.




'SARS-CoV-2 Spike Protein

Lymphocytes Mast cells Microglia
. . Endothelial
A. SARS-CoV-2 spike protein: ek ‘\\ ] Nausoge
-- stimulate different cell types Astrocytes :Arspcovz ———— (Foricytes
. . pike Protein
-- collectively contribute to the Y ’
pathogenesis of long-COVID Endothelial damage,
InflammationlNeurotoxicity
Long-COVID
A
SP'k;P;:te'“* , -CoV-% Endothelial
P ¥ R e oo cells

B. SARS-CoV-2 —— “\J —— N

-- cross the blood-brain barrier

(BBB) through endothelial cell gaps < pericyte
-- free spike protein can damage Mastcell
the integrity of the BBB and enter —

Microglia

the brain

B
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8757925/pdf/12035 2021 Article_2696.pdf










Schematic representation of SARS-CoV-2 Spike glycoprotein

Virus spike protein Virus spike protein
Diagram Crystallographic structure seen by electron microscopy
(PDB ID: 6VX)X-PDB) o
Receptor binding
domain io ACE2

I receptor in Homan

N-Terminal

s1 Dorraln

Fusion
Protein

S2

Transmembrane
Anchor and
Intracelullar Tall

Primary Structure

SARS-CoV2

Adapted from (Duan et al., 2020). Abbreviations: S1, subunit 1; S2, subunit 2; HR1, heptad repeat 1; HR2, heptad repeat 2. This
image was created with BioRender (https://biorender.com/)




:

Nice Theories

Where is the
Evidence???
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‘Spikeopathy”: COVID-19 Spike Protein Is Pathogenic, from
Both Virus and Vaccine mRNA

Peter I. Parry 124 , Astrd Lefﬁnghausen 3‘, Conny Turni 4 » Christopher J. Neil 5 , Robyn Cosford * ,
Nicholas J. Hudson 509 and Julian Gillespie 3

Key problem areas:

(1) the toxicity of the spike protein—both from the

virus and also when produced by gene codes in the novel COVID-19 mRNA
and adenovectorDNA vaccines, hence the novel term ‘spikeopathy’

(2) inflammatory properties of certain lipid-nanoparticles used to ferry
mRNA

(3) N1-methylpseudouridine in the synthetic mRNA that causes long-lasting
action

(4) widespread biodistribution of the mRNA and DNA codes via the lipid-
nanoparticle and the viral-vector carrier matrices, respectively

(5) the problem of human cells producing a foreign protein in our
ribosomes that can engender autoimmunity

Parry PI, et al. Biomedicines. 2023.



Biopsy and Autopsy Evidence of Spikeopathy

Cardiac Tissue

Patient 5 Patient 10 Patient 13 Positive control
Comirnaty® Comirnaty® Vaxzevria® (SARS-CoV-2
DCMi DCMi DCMi autopsy case)
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Figure 7. A. Evidence of SARS-CoV-2 spike protein in cardiac tissue after
COVID-19 vaccination. (A—C) Representative immunohistochemical
stainings of SARS-CoV-2 spike protein in EMBs from patients

diagnosed with DCMi after receiving Comirnaty® (panel (A,B), patients 5
and 10) or Vaxzevria® (panel (C), patient 13). (D) SARS-CoV-2-positive
cardiac tissue served as positive control. Magnification

400. Scale bars 20 m. Reprinted with permission from Baumeier C, et al.
Int J Mol Sci. 2022. Copyright 2022 MDPI. From Parry PI, et al.
Biomedicines. 2023.




Biopsy and Autopsy Evidence of Spikeopathy

Brain Tissue
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Figure 8. Histologic and molecular correlates of COVID-19 in human brains. Panel (A)
shows the microvessels in normal brain. In comparison, many of the capillaries in COVID-19
brain tissues show marked perivascular oedema (panel (B)). Serial section analyses of the
COVID-19 brain shows that the endothelial cells of the microvessels contained the spike
glycoprotein (panel (C)), the ACE2 receptor (panel (D)) and IL 6 (panel (F)), but not viral
RNA (panel (E)). The fluorescent yellow signal marks co-localisation of the spike protein with
IL6 (panel (G)) and caspase 3 (panel (H)), respectively, in these endothelial cells. Each
magnification is 800 with DAB (brown) signal (panels (C—F)) or Fast Red (red) (panel D).
(For interpretation of the references to colour in this figure legend, the reader is referred to
the web version of this article.). Reprinted from Annals of Diagnostic Pathology, Vol. 51,
Nuovo GJ, Magro C, Shaffer T. et al., Endothelial cell damage is the central part of COVID-
19 and a mouse model induced by injection of the S1 subunit of the spike protein. Figure 1,
151682, Reprinted with permission from Nuovo GJ, et al. Ann Diag Path. 2021. Copyright
(2020) Elsevier. From Parry PI, et al. Biomedicines. 2023.
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COVID Injections: Unveiling the
Mechanisms of Harm

New pathology, a new wave of disease, and 44 common examples of
injection-induced illnesses supported by over 938 scientific
publications linking these diseases with the injections.

OCT 04, 2024

O 84 14 Share

Introduction

The list of traditional diagnoses arising as sequel from the COVID-19 genetic
injections is extensive. Pfizer's own analysis alone lists over a thousand different
diagnosed adverse reactions (Click Here, Page 30-38). The failure and dangers of
these genetic experiments were predictable, based on pre-2020 scientific
knowledge. Yet, despite diligent efforts to warn the public, elected officials, and
bureaucrats, billions of people (many repeatedly) have been subjected to these
injections in what can only be described as a radical and unethical medical
experiment. In many countries, including Canada, doctors who voiced caution
were unlawfully persecuted—our careers, incomes, and reputations tarnished.

https://www.drtrozzi.news/p/covid-injections-unveiling-the-
mechanisms?r=2238xm&utm_medium=ios&triedRedirect=true




Reported Adverse Events by Comparable Date Period, COVID19
vs. All Other Vaccines

Data Obtained from CDC's VAERS
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44 examples of COVID 'vaccine'-induced diseases, backed by
930+ scientific articles linking these conditions to the injections

" Acute Hyperactive Encephalopathy
" Acute Kidney Injury

" Acute Myelitis

. Allergic Reactions

. Alopecia Areata

. Anaphylaxis

. Axillary Adenopathy

. Bell’'s Palsy

" Bullous Drug Eruption

" Capillary Leak Syndrome

" Cardiac Complications

" Central Serous Retinopathy
" Cerebral Venous Thrombosis
" Cutaneous Adverse Effects

" Facial Nerve Palsy

" Guillain-Barré Syndrome

Hemophagocytic Lymphohistiocytosis
Henoch-Schonlein Purpura
Immune-Mediated Disease Outbreaks
Immune-Mediated Hepatitis

Internal Bleeding

Intracerebral Haemorrhage
Lymphadenopathy

Multiple Sclerosis

Myocarditis

Myopericarditis

Nephrotic Syndrome

Neurological Symptoms

Oculomotor Paralysis

Pericarditis

Perimyocarditis

Prion Disease

Psoriasis

Pulmonary Embolism

Purpura Annularis Telangiectodes
Rhabdomyolysis

Systemic Lupus Erythematosus
Takotsubo Cardiomyopathy
Thrombocytopenia

Thrombosis

Thrombotic Thrombocytopenic Purpura
Vasculitis

Vogt-Koyanagi-Harada Syndrome

Petechiae https://www.drtrozzi.news/p/covid-injections-unveiling-the-
mechanisms?r=2238xm&utm_medium=ios&triedRedirect=true




‘ Correlation versus Causation?

Unusual rubbery clots found in arteries and veins

https://www.drtrozzi.news/p/covid-injections-unveiling-the-
mechanisms?r=2238xm&utm_medium=ios&triedRedirect=true




What can we conclude about Spikeopathy?

SARS-CoV-2 spike protein is pathogenic,
whether from the virus or created from
genetic code in mRNA and adenovector DNA

vaccines.

Parry PI, et al. Biomedicines. 2023.



https://www.50oclockreflections.com/assets/ostrich-650x400.jpg




Pathogenesis of Long COVID

Data from incellDx has shown that long COVID is
vascular inflammation caused by persistence of the S1
protein in white blood cells months and now over a year
post-infection

Patterson, Bruce. Incellkine Multiplex Assay Cytokine Test. YouTube video, 1:02:19. September 8, 2023.



Role of fractalkine (CX3CL1) in vascular inflammation
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Circulation

ON MY MIND

Severe COVID-19 Is a Microvascular
Disease

Charles J. Lowenstein, MD, Scott D. Solomon, MD

Clues to the pathogenesis of severe COVID-19 may lie in the systemic
inflammation and thrombosis observed in infected patients

Patients with severe COVID-19 often have laboratory findings consistent
with a hypercoagulable state, suggesting widespread thrombosis and
fibrinolysis, as well as elevated levels of D-dimer, von Willebrand factor
(VWF), and factor VIII

Endothelial injury is an underlying mechanism that might link inflammation
and thrombosis in severe COVID-19

We propose that severe COVID-19 is a microvascular disease in which
coronavirus infection activates endothelial cells, triggering exocytosis, a
rapid vascular response that drives microvascular inflammation and
thrombosis

Circulation. 2020;142:1609-1611. DOI:10.1161/CIRCULATIONAHA.120.050354



Endothelial exocytosis in coronavirus disease 2019 (COVID-19)

Lowenstein CJ, et al. Circulation. 2020.




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Pulmonary Vascular Endothelialitis,
Thrombosis, and Angiogenesis in Covid-19

Maximilian Ackermann, M.D., Stijn E. Verleden, Ph.D., Mark Kuehnel, Ph.D.,
Axel Haverich, M.D., Tobias Welte, M.D., Florian Laenger, M.D.,
Arno Vanstapel, Ph.D., Christopher Werlein, M.D., Helge Stark, Ph.D.,
Alexandar Tzankov, M.D., William W. Li, M.D., Vincent W. Li, M.D.,
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SARS-CoV-2 induced endothelial dysfunction

Anti-oxidants Nrf2, CAT, SOD
Anti-inflammation KLF2, Nrf2
eNOS coupling GCH1
Anti-thrombotic u-PA, t-PA, Tie2, KLF2, Thbd
Anti-aging Sirtuins, Nrf2/HO-1
Vasodilation NO, EDHF, PGl,, H.S

NADPH oxidase/ROS Oxidative stress
ICAM1/VCAM1/E-selectin Inflammation
ADMA eNOS uncoupling

Syndecan-1, Endocan Glycocalyx damage Endothelium-related

PAI-1, Angpt-2, vWF, TF, Tx-A2 Thrombosis protective molecules
ET-1, Angll Vascular tone
Angpt-2 Angiogenesis

Endothelium-related
deleterious molecules

SARS-CoV-2 infection

Key targets of endothelial cell activation/injury
(Endotheliitis, Endothelialitis, Endotheliopathy)

Xu S, et al. Acta Pharmacol Sin. 2023




‘ Cells of the Immune System

THE INNATE THE ADAPTIVE
IMMUNE SYSTEM IMMUNE SYSTEM

Neutsophil Eosinophll Tcell progenitor
Plazma cell
Mastcall Natural Kille B cell progenitoc

https://skinkraft.com/blogs/articles/difference-between-innate-and-adaptive-immunity




‘Naive T cell Polarization
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FIG 2. Antigen presentation by DCsto naive T cells and other factors (innate immune response substances,
vitamins, cytokines in the environment) induces the T cells to produce ILs and differentiate into T,,1, T,.2, T,.9,
T.17, T.22, or follicular T, (Ts) cells. These T-cell subsets can promote different types of inflammatory re-
sponses on the basis of their respective cytokine profiles, responses to chemokines, and interactions with
other cells.

Akdis M, et al. J Allergy Clin Immunol. 2011.




Monocyte Heterogeneity

As early as 1989, with the use of monoclonal
antibodies and two-color flow cytometry,
three distinct human monocyte subsets could
be identified based on the expression of
CD14 and CD16 surface antigens:

o Classical CD14++CD16-

0 Intermediate CD14++CD16+ Subsets

o Nonclassical CD14+CD16++

Narasimhan PB, et al. Annu Rev Immunol. 2019



‘ Phenotype and function of circulating
monocyte subsets in humans

Subset Surface Chemokine % of Functions Cytokine
markers receptors total production
Classical CD14""CD16~ CXCR2Z'CX3CR1™  80-95 Phagocytic, tissue repair IL-1, IL-10, IL-
12, TNF-u
Intermediate CD14**CD16* CCR2CX3CR1* 2-11  Highly proinflammatory cells TNF-a, IL-15,

that produce high levels of ROS  IL-6
and inflammatory mediators

Nonclassical CD14*CD16** CCR2CX3CR1* 2-8 Patrolling, clearance of debris, TNF-a, IL-15,
cearance of apoptotic cells, anti- IL-6
viral responses

CX3CR1 = fractalkine

Han Z, et al. Front Cardiovasc Med. 2023.




‘ S1 Protein-Immunosubset Assay

= Monocyte subpopulations are divided into 3 phenotypes

o Classical monocytes: CD14++, CD16-

" Express high levels of ACE-2 receptor
" Express low levels of chemokine receptors CX3R1 and CCR5

o Intermediate monocytes: CD14+, CD16+

n Express very little ACE-2 receptor
n Express high levels of CCR5

o Non-classical monocytes: CD14lo, CD16+
n Express very little ACE-2 receptor
n Express high levels of CX3R1

CLASSICAL INTERMEDIATE NON-CLASSICAL
MONOCYTE MONOCYTE MONOCYTE

CDl6 CDI6
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'CCL5 — CCR5 Interaction
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Immune-Based Prediction of
COVID-19 Severity and Chronicity
Decoded Using Machine Learning

Bruce K. Patterson ", Jose Guevara-Coto®, Ram Yogendra®, Edgar B. Francisco’,

Emily Long’, Amruta Pise', Hallison Rodrigues’, Purvi Parikh®, Javier Mora™

and Rodrigo A. Mora-Rodriguez?

? Incellix dnc, San Carlos, CA, Linited States, @ Departmant of Computer Science and infarmatics [E0CH, Universidad da
Costa Rica, San Jose, Costa Rica, ¥ Leb of Tumor Chemosansitivity, CIETYDC Lab, Facutty of Microbiclogy, Linversidad de
Costa Rica, San Joss, Costs Rics, 4 Department of Agy and Immunoiogy, NYL Langone Tisch Hospita!, New Yark, MY,
Linited States

Expression of CCRS and its cognate ligands have been implicated in COVID-19
pathogenesis, consequently therapeutics directed against CCRS are being investigated.
Here, we explored the role of CCRS and its ligands across the immunologic spectrum of
COMD-19. We used a bioinformatics approach to predict and model the immunologic
phases of COVID so that effective treatment strategies can be devised and monitored. We
investigated 224 individuals induding healthy controls and patients spanning the COVID-19
disease continuum. We assessed the plasma and isolated peripheral blood mononuclear cells
(PBMCs) from 29 healthy controls, 26 Mild-Moderate COVID-19 individuals, 48 Severe
COMD-19 individuals, and 121 indhviduals with post-acute sequelae of COVID-19 [PASC)
symptoms. Immune subset profiing and a 14-plex cytokine panel were run on all patients
from each group. B-cells were significantly elevated compared to healthy confrol individuals
(P<0.001) as was the CD14+, CD16+, CCR5+ monocytic subset (P<0.001). CD4 and CD8
positive T-cells expressing PD-1 as well as T-regulatory cells were significantty lower than
healthy controls (P<0.001 and P=0.01 respectively).




Non classical monocytes drive vascular inflammation and
cytokine production through Fractalkine
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Patterson, Bruce. Incellkine Multiplex Assay Cytokine Test. YouTube video, 1:02:19. September 8, 2023.




Role of Fractalkine (CX3CL1) in Vascular Inflammation
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Gawaz M, et al. J Clin Invest. 2005.
Patterson B. YouTube video. 2023.




‘ Immune Damage in Long COVID - Complement-
coagulation cross-talk at the endothelial interface

Local complement activation : Endothelial cell damage Persistent complement activation
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ADAMTS13, a disintegrin and metalloproteinase with thrombospondin motifs 13; TCC, terminal complement complex;
TSP1, thrombospondin 1; VWF, von Willebrand factor.
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Cervia-Hasler C, et al., Persistent complement dysregulation with signs of thromboinflammation in active Long Covid.
Science. 2024 Jan 19;383(6680):eadg7942. doi: 10.1126/science.adg7942. Epub 2024 Jan 19. PMID: 38236961.




Pathogenesis of Long COVID

Data from incellDx has shown that long COVID is
vascular inflammation caused by persistence of the S1
protein in white blood cells months and now over a year
post-infection

Patterson, Bruce. Incellkine Multiplex Assay Cytokine Test. YouTube video, 1:02:19. September 8, 2023.



Persistence of S1 Spike Protein in CD16+ Monocytes up to 245 Days in SARS-CoV-2
Negative Post COVID-19 Vaccination Individuals with Post-Acute Sequalae of COVID-19
(PASC)-Like Symptoms
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Summary: SARS CoV-2 S1 Protein in CD16+ Monocytes Post-Vaccination
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Key words:
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Abbreviations:

PASC, post-acute sequelae of COVID-19; POVIP, post-vaccination individuals with
PASC-like symptoms; NCM, non-classical monocytes; IM, intermediate monocytes;
CX3CL1, C-X3-C motif chemokine ligand 1; CX3CR1, C-X3-C motif chemokine receptor
1; IL, interleukin; RANTES, regulation on activation, healthy control T-expressed and
secreted; CCR, chemokine receptor; IFN, interferon; TNF, tumor necrosis factor; MIP,
macrophage inflammatory protein; PBMCs, peripheral blood mononuclear cells; VEGF,
vascular endothelial growth factor; LH, long hauler or PASC.




Post-Vaccination with PASC Symptoms
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How is Long COVID Diagnosed?

No universally accepted blood work or
diagnostic test

Diagnosis Is made based on health history,
exam, and excluding other conditions

g

https://www.covidlonghaulers.com/



How is Long COVID Diagnosed?

o IncellKINE test supports the clinical diagnosis
CE-IVD marking in Europe

https://www.covidlonghaulers.com/



IncellKINE Test - incellDX

COVID Long Hauler Panel

A panel that collectively evaluates
cytokines known to be involved in

chronic COVID-

using an algorit
large, long-hau
14 cytokines

9 and was developed
nm established on a

er patient population

Based on flow cytometry methodology



IncellKINE Test

Is there a distinctive immunologic pattern that
identifies long COVID?

Preliminary study of 64 individuals with long
COVID
o Plasma levels of 14 cytokines measured

o Analyzed using neural networking and machine
learning

0 “Long hauler score” developed
Sensitivity of 97%
Specificity of 100%



IncellKINE Test

o Significant elevation: IL-2, IL-4, CCL3, IL-6, IL-10, INF-gamma,
and VEGF

o Significantly lower: GM-CSF, CCL4

o IL-6 = oxidative stress, inflammation, endothelial dysfunction, and
thrombogenesis

o VEGF = vascular involvement
o SCDA4O0L = platelet activation, activation of coagulation cascade



‘ IncellKINE Test Performance

Pattersol

1.0000

Label | Sensitivity | Specificity | PPV NPV
Metric
Not
0.9091 0.9689 | 0.9098 | 0.9757
Perturbed
Severe .. 0.7200 0.9692 |0.7667 | 0.9695
PASC 0.9322 0.9842 |0.9583 | 0.9797
Long-Vax 0.9048 0.89857 |[0.9467 | 0.9816
ME-CFS 0.9400 0.9800 |0.9381| 0.9861
Lyme 1.0000 1.0000 1.0000

n, Bruce. YouTube video. September 8, 2023.




How is Long COVID Diagnosed?

o Immune subtype panel
= ldentifies monocyte subtype and S1 protein

https://www.covidlonghaulers.com/




REVIEW CURRENT
TREATMENT AND
PREVENTION STRATEGIES
FOR LONG COVID




Case Presentation — Jane
August 2020

38-year old female with multiple medically
unexplained symptoms — “‘MUS”

Fatigue

Dyspnea on exertion

Paroxysmal tachycardia

Palpitations

Insomnia

Brain fog

Anxiety

o o 0o 0o 0O O O



'Modifiable Lifestyle Habits - - -

&

The ACTION PLAN (12Ss) ) L

= Strike out adverse environmental factors

= Select a healthy nutrient dense nutrition plan
= Supplement to restore deficiencies

= Strengthen through exercise, yet PACE

= Sleep that is adequate and restorative

= Socially Interact to bring joy/meaning/purpose
= Develop strategies for Stress management
= Enjoy Sunshine and Shinrin yoku

= Practice Utilize Sauna and red light therapy
= Stay well hydrated

= Ground with the Saoill

= Nourish and enrich your Spirit




If you're afraid to go into the ocean because of sharks, you might want
to avoid hotel hallways and break rooms, because vending machines are
twice as likely to kill you.

J.richards / £ Mahajan, S. Freakanomics. September 8, 2011.



Case Presentation — Jane’s MUS Rx
August 2020->June 2023

Chronic EBV reactivation

0 Kerr JR. Epstein-Barr virus (EBV) reactivation and therapeutic inhibitors. J Clin Pathol. 2019 Oct;72(10):651-658. doi:
10.1136/jclinpath-2019-205822. Epub 2019 Jul 17. PMID: 31315893.

Mast cell activation syndrome

o Afrin LB, et al. Diagnosis of mast cell activation syndrome: a global "consensus-2". Diagnosis (Berl). 2020 Apr
22;8(2):137-152. doi: 10.1515/dx-2020-0005. PMID: 32324159.

Mycotoxin associated “CIRS”

o Valtonen V. Clinical Diagnosis of the Dampness and Mold Hypersensitivity Syndrome: Review of the
Literature and Suggested Diagnostic Criteria. Front Immunol. 2017 Aug 10;8:951. doi:
10.3389/fimmu.2017.00951. PMID: 28848553; PMCID: PMC5554125.

Th1l7 dominance with high Thl17 and low normal Treg; Low CD8; +ANA
o Cyrex Lymphocyte Map Test

Micronutrient deficiencies

o Johnson CR, Thacher TD. Vitamin D: immune function, inflammation, infections and auto-immunity. Paediatr Int Child
Health. 2023 Nov;43(4):29-39. doi: 10.1080/20469047.2023.2171759. Epub 2023 Mar 1. PMID: 36857810.

Dysautonomia

0 Peltier AC. Autonomic Dysfunction from Diagnosis to Treatment. Prim Care. 2024 Jun;51(2):359-373. doi:
10.1016/j.pop.2024.02.006. Epub 2024 Mar 20. PMID: 38692780.



Case Presentation — Jane
June 2023

Ongoing weakness, fatigue, tinnitus, palpitations,
constipation, bloating, rash with acne and intermittent
chest rash, headache, anxiety, susceptible to getting
anxious, vibrations feeling with "fight/flight" feelings, and
poor memory

Acute COVID-19 March 2020, January 2022, and no
symptoms when husband and three children ill with
COVID-19 August 2022

Three Pfizer mRNA COVID-19 vaccines with the booster
on 10/13/2021

Diagnostic test



IncellKINE Test — Jane — 7/12/2023

Test Result Flag Unit Range/Comments

COVID LONG HAULER PANEL
LH CYTOKINE 14 PANEL

IL-2 12.9 HIGH pa/mL 16-7.0

IL-4 25.8 HIGH pa/mL 23-6.2

IL-6 5.0 HIGH pa/mL 14-30

IL-8 59.5 HIGH pa/mL 54-21.0
IL-10 13 HIGH pa/mL 0712
IL-13 46 NORMAL pa/mL 1.5-6.1
GM-CSF 3.6 LOW pa/mL 58-77.0
SCD40L 101280.6 HIGH pa/mL 35.0 - 9236.0
CCL3 (MIP-1 ALPHA) 24 LOW pag/mL 3.5-33.0
CCL4 (MIP-1 BETA) 1.2 LOW pa/mL 1.5-93.0
CCL5 (RANTES) 12685.8 HIGH pa/mL 7.2-11800.0
TNF-ALPHA 19.6 HIGH pg/mL 37-110
IFN-GAMMA 10.6 HIGH pa/mL 1.8-35
VEGF 324.1 HIGH pa/mL 2.0-12:3

I LONG HAULER INDEX 19.56 HIGH INDEX <0.70 I




IncellKINE Test -- Jane - 7/12/2023

Abnormal Results Summary

IL-2 12.9 HIGH pg/mL 16-7.0
IL-4 25.8 HIGH pg/mL 23-62
[ iLe 50 HIGH pg/mL 14-30 |
| L8 595 HIGH pg/mL 54-21.0 |
IL-10 13 HIGH pg/mL 0.7-1.2
GM-CSF 36 LOW pg/mL 58-77.0
SCD40L 101280.6 HIGH pg/mL 35.0 - 9236.0
CCL3 (MIP-1 ALPHA) 24 LOW pg/mL 35-33.0
CCL4 (MIP-1 BETA) 1.2 LOW pg/mL 1.5-93.0
CCL5 (RANTES) 12685.8 HIGH pg/mL 7.2 -11800.0
| TNF-ALPHA 19.6 HIGH pg/mL 37-11.0 |
| IFN-GAMMA 10.6 HIGH pg/mL 18-35 |
VEGF 324.1 HIGH pg/mL 20-12.3
LONG HAULER INDEX 19.56 HIGH INDEX <0.70

*Proinflammatory Cytokines I

Copyrights apply



IncellKINE Test -- Jane - 7/12/2023

Abnormal Results Summary

IL-2 12.9 HIGH pg/mL 16-7.0
IL-4 25.8 HIGH pg/mL 23-62
IL-6 5.0 HIGH pa/mL 1.4-3.0
IL-8 59.5 HIGH pg/mL 54-21.0
IL-10 13 HIGH pg/mL 0.7-12
GM-CSF 36 LOW pg/mL 5.8-77.0
| scoaoL 101280.6 HIGH pg/mL 35.0 - 9236.0 |
CCL3 (MIP-1 ALPHA) 24 LOW pg/mL 35-33.0
CCL4 (MIP-1 BETA) 1.2 LOW pa/mL 1.5-93.0
CCL5 (RANTES) 12685.8 HIGH pg/mL 7.2-11800.0
TNF-ALPHA 19.6 HIGH pg/mL 37-11.0
IFN-GAMMA 10.6 HIGH pa/mL 1.8-35
| VEGF 324.1 HIGH pa/mL 20-123 |
LONG HAULER INDEX 19.56 HIGH INDEX <0.70

*Activation of platelets and the coagulation cascade

Copyrights apply



IncellKINE Test -- Jane - 7/12/2023

Abnormal Results Summary

IL-2 12.9 HIGH pg/mL 16-7.0
IL-4 25.8 HIGH pg/mL 23-62
IL-6 5.0 HIGH pa/mL 1.4-3.0
IL-8 59.5 HIGH pg/mL 54-21.0
IL-10 13 HIGH pg/mL 0.7-12
GM-CSF 36 LOW pa/mL 58-77.0
SCD40L 101280.6 HIGH pg/mL 35.0 - 9236.0
CCL3 (MIP-1 ALPHA) 24 LOW pg/mL 3.5-33.0
CCL4 (MIP-1 BETA) 1.2 LOW pa/mL 1.5-93.0
CCL5 (RANTES) 12685.8 HIGH pg/mL 7.2-11800.0
TNF-ALPHA 19.6 HIGH pg/mL 37-11.0
IFN-GAMMA 10.6 HIGH pa/mL 1.8-35
VEGF 324.1 HIGH pa/mL 20-42:3
| LONG HAULER INDEX 19.56 HIGH INDEX <070 |

Copyrights apply



Treatment of Long COVID for Jane

Comprehensive history with timeline, antecedents,
triggers, and mediators and physical exam
o Develop a problem list

Create a personalized action plan
o Shared decision making

Rule out other causes and contributing factors

Acknowledge symptoms are real and treatment course
IS uncertain

Set expectations, reassess frequently
Consider multidisciplinary care
Series of treatment cycles



Treatment and Mitigation of Long COVID

Initial Comprehensive Consultation

1.

Baseline laboratory testing — CBC w/diff, CMP, GTT, vitamin D 25
hydroxy, TSH/Free T4/Free T3/Reverse T3, homocysteine, fasting
insulin, HgA1c, Lipid Panel, Tryptase, EBV antibody panel

Consider thrombo-inflammation testing
Review and optimize modifiable lifestyle habits

Consider referral — Cardiology, Pulmonary, Neurology, Behavioral
health (Psychiatry, Psychology), Rehab (PT, OT), Social services

IncellKINE testing
+/- Immune Subtype Panel



Thrombo-Inflammation Testing

Evaluate clotting characteristics

o Von Willebrand Factor Ag/Activity

o Thrombotic Marker Panel (Quest Diagnostics)
D-Dimer, Quantitative
Fibrin Monomer
Prothrombin Fragment 1.2
Thrombin- Antithrombin (TAT) Complex



Thrombo-Inflammation Testing

Evaluate inflammatory status

o hsCRP, ESR, GlycA, ferritin, uric acid, Galectin-3,
Omega 3 RBC index (OmegaQuant,
Omegacheck)

Evaluate the oxidative stress/fibrosis
activation system

o oXLDL, F2-isoprostane, glutathione, TGF[3



Treatment and Mitigation of Long COVID

Goal: address the causes of Long Covid

o Alleviate symptoms

o Focusing on immunologic mechanism of inflammation is key to improved
patient results

Rule out non-PASC causes

Process of resolving endothelial
dysfunction/endotheliopathy/endotheliitis, enhancing
ACE 2 activity, and rescuing mitochondrial function

Personalized
Step by step
Series of cycled interventions



Treatment of Long COVID

Data from incellDx has shown that long COVID is
vascular inflammation caused by persistence of the S1
protein in white blood cells months and now over a year
post-infection

In over 20,000 patients, disruption of these mechanisms
with CCR5 antagonists and statins have resulted in
profound improvement in >80% of patients treated

As similar pathology may exist in patients with Post-
Vaccination Injury, Fiboromyalgia, and ME-CFS

Patterson, Bruce. Incellkine Multiplex Assay Cytokine Test. YouTube video, 1:02:19. September 8, 2023.
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Case series: Maraviroc and

openaceess pravastatin as a therapeutic option
roncesco oS to treat long COVID/Post-acute
S sequelae of COVID (PASC)

Case Western Reserve University, United States
Marta Maszanella,

IrsiCaixa, Spain Bruce K. Patterson?!, Ram Yogendra?*, Jose Guevara-Coto?,
::;n::;zxf:cs Rodrigo A. Mora-Rodriguez®, Eric Osgood?, John Breams,

4 ryogendramid@gmail. com Purvi Parikh?, Mark Kreimer®, Devon Jeffers?®, Cedric Rutland?®?,
TThese authors share senior authorship Gary Kaplan' and Michael Zgoda®?!

Post-acute sequelae of COVID (PASC), or long COVID, is a multisystem complication
of SARS-CoV-2 infection that continues to debilitate millions worldwide thus
highlighting the public health importance of identifying effective therapeutics to
alleviate this illness. One explanation behind PASC may be attributed to the recent
discovery of persistent S1 protein subunit of SARS-CoV-2 in CD16+ monocytes
up to 15 months after infection. CD16+ monocytes, which express both CCRS
and fractalkine receptors (CX3CR1). play a role in vascular homeostasis and
endothelial immune surveillance. We propose targeting these receptors using the
CCRS antagonist, maraviroc, along with pravastatin, a fractalkine inhibitor, could
disrupt the monocytic-endothelial-platelet axis that may be central to the etiology
of PASC.




Manage Immune Dysregulation and
endothelial dysfunction/endotheliopathy/endotheliitis

= Maraviroc
= Statin — atorvastatin, pravastatin, rosuvastatin




‘ Case Presentation — Jane’s Rx
July 2023

= Maraviroc
= Atorvastatin




Jane -- 8/22/2023

Test Result Flag Unit Range/Comments

COVID LONG HAULER PANEL
COVID 19 S1 PROTEIN IMMUNE SUBSET PANEL

CD3 T MATURE CELLS 72.14 NORMAL % 57.00 - 85.00

CD3 T MATURE CELLS # 0.99 NORMAL x10%/uL 0.84 - 3.06

CD4 + T CELLS 44.61 NORMAL % 30.00 - 61.00

CD4 + T CELLS # 0.61 NORMAL x10%/uL 0.49 - 2.57

CD8 T CELLS 32.18 NORMAL % 12.00 - 42.00

CD8 T CELLS # 0.32 NORMAL x10%/uL 0.18-1.17

CD4/CD8 RATIO 14 NORMAL % 0.9-5.0

LH [CD14LO,CD16+] 0.58 LOW % 25.50 - 40.00
NONCLASSICAL MONOCYTES

LH [CD14LO,CD16+]+S1 171 HIGH % 0.00 - 0.00
S1+NONCLASSICAL MONOCYTES

LH [CD14+,CD16+] 40.86 HIGH % 4.60 - 13.40
INTERMEDIATE MONOCYTES

LH [CD14+,CD16+]+S1 0.0 NORMAL % 0.00 - 0.00
S1+INTERMEDIATE MONOCYTES

LH [CD14++,CD16-] 2.14 LOwW % 34.40-51.20
CLASSICAL MONOCYTES

LH [CD14++,CD16-]+S1 0.0 NORMAL % 0.00 - 0.00

S1+CLASSICAL MONOCYTES



COVID-19 S1 Protein Immune Subset Panel

8/22/2023

Test

Result Flag Unit Range/Comments
Abnormal Results Summary
LH [CD14LO,CD16+] 0.58 LOW % 25.50 - 40.00
I LH [CD14LO,CD16+]+S1 1.71 HIGH % 0.00 - 0.00 I
LH [CD14+,CD16+] 40.86 HIGH % 4.60-13.40
LH [CD14++,CD16-] 2.14 LOW % 34.40-51.20




‘ Case Presentation — Jane’s Rx
August 2023

= Maraviroc
= Atorvastatin




IncellKINE Test — Jane -- 11/8/2023

Test

Result

COVID LONG HAULER PANEL

LH CYTOKINE 14 PANEL
IL-2
IL-4
IL-6
IL-8
IL-10
IL-13
GM-CSF
SCD40L
CCL3 (MIP-1 ALPHA)
CCL4 (MIP-1 BETA)
CCL5 (RANTES)
TNF-ALPHA
IFN-GAMMA
VEGF
LONG HAULER INDEX

Abnormal Results Summary
IL-4

IL-10

IL-13

GM-CSF

SCDA40L

CCL3 (MIP-1 ALPHA)

IFN-GAMMA

VEGF

4.0
46.8
2.7

72

6.7

12

46
18208.1
74.6
34.2
10698.3
10.4
11.5
776
0.45

46.8
6.7

1.2

46
18208.1
74.6
11:5
776

Flag

NORMAL
HIGH
NORMAL
NORMAL
HIGH
Low
Low
HIGH
HIGH
NORMAL
NORMAL
NORMAL
HIGH
HIGH
NORMAL

HIGH
HIGH
LOwW
LOow
HIGH
HIGH
HIGH
HIGH

pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
pg/mL
INDEX

pg/mL
pa/mL
pg/mL
pg/mL
pa/mL
pg/mL
pg/mL
pg/mL

Range/Comments

16-7.0
23-6.2
14-3.0
54-21.0
0.7-1.2
1.5-61
58-77.0
35.0-9236.0
3.5-33.0
1.5-93.0
7.2-11800.0
3.7-11.0
18-35
20-123
<0.70

23-6.2
0.7-12
1.5-61
58-770
35.0-9236.0
3.5-33.0
1.8-35
2.0-123



Case Presentation — Jane’s Rx

Maraviroc 300 mg by mouth twice a day ~8/2023--
>ongoing-->taper to dally starting 12/27/2023 x 7 days
then DC

Atorvastatin 20 mg by mouth ghs along with ubiquinol
~8/2023-->0ngoing-->taper to qod for two weeks then
DC

September 2024 she overall is dong much better with
getting back to baseline with body handling stress with
some ongoing memory and cognitive issues with the
goal to get off anxiety medication



Summary of Candidate Treatments and Supporting Evidence

Symptoms and/or biological mechanism

Treatments

Supporting evidence

Comments

Postexartional malaise

Pacing

ME/CFS literatura

Exercise, cognitive behavioural
therapy and graded exarcise therapy
ara contraindicated

POTS

Pharmacological: B-blockers,
pyridostigmina, fludrocortisone,
midodrine

POTS and ME/CFS literature

Options can be prioritized on the
basis of a specific constellation
of symptoms

Mon-pharmacological: increase salt and
fluid intake, intravenously administerad
=alt, compression stockings

POTS and ME/CFS literatura

Immune dysfunction Intravenous immunoglobulin ME/CFS literatura Consider consulting an immunologist
on implementation
Cognitive dysfunction Cognitive pacing ME/CFS literatura Consider implementation alongside

pacing physical exartion

Cognitive dysfunction

Postconcussion syndrome protocols

ME/CFS and postconcussion

syndrome literatura

Fatigue

Coenzyme Oy o-ribose

ME/CFS literatura

Pain, fatigue, neurclogical symptoms

Low-dose naltrexcne

ME/CFS and other literatura

Substantial anecdotal reports
of success within the patient
COmmunity

Fatigue, unrefreshing sleep, brain fog

Low-dose aripiprazols

ME/CFS literatura

Autoimmunity BCOO7 Long COVID case report MNeutralizes G protein-coupled
receptor autoantibodies
Abnormal clotting Anticoagulants Long COVID pilot study Additional trials in prograss
Abnormal clotting Apherasis ME/CFS literature, long -
COVID pilot study
iral persistence and antivirals (COVID-13) Paxlovid Long COVID case reports Mo active trials, despite strong

evidence for viral persistence

Viral persistence and antivirals (reactivations
such as of EBV, HCMV and VZV)

Walaciclovir, famciclovir, valganciclovir
and other antivirals

ME/CFS literatura

Endothalial dysfunction

Sulodexide

Long COVID pilot study

Gastrointestinal symptoms

Probiotics

Long COVID pilot study

Resolved gastrointestinal and other
symptoms

Dysautonomia

Stellate ganglion block

Long COVID case report

Effects may wana over time and
require repeated procedures

Endothelial function, microcirculation,
inflammatory markers and oxidative stress

Pycnogenocl

COVID-19 pilot study

MCAS

H; and H; antihistamines, particularly
famotidine

Long COVID case reports,
MCAS literature

Expected to treat symptoms,
not underlying mechanism

Autonomic dysfunction

Transcutanecus vagal stimulation

Long COVID pilot study

EBV. Epstein-Barr virus; HCMV, human cytomegalovirus; MCAS, mast cell activation symdrome; MEJCFS, myalgic encephalomyelitisjichronic fatigues syndrome; POTS, postural orthostatic

tachycardia syndrome; VIV, varicella zostar virus.

Li J, et al. Sig Transduct Target Ther. 2023.



What is the Research for Long COVID?

Current FDA-approved therapies for Long COVID =0

Interventional studies listed on ClinicalTrials.gov = 274
Autologous stem cells

Sauna, hyperbaric oxygen

Lithium

Metformin

Cannabidiol

Probiotics/prebiotics

Chinese medicine

Water therapy, paced exercise, inspiratory muscle training,
cognitive training, yoga

o O U 0 0 o o o



‘Naltrexone for Long COVID?

» Observational study of 59 patients receiving low-dose naltrexone*
(0.5-6mgq) in Long COVID clinic

Improvement across
multiple systems
Other observational
studies with similar
findings

Bonilla H, et al. Int Immunopharmacology Nov 2023
O’Kelly B, et al. Brain Behav Immun Health 2022
Eisenstein TK, Front Immunol 2019

Skolnick P, et al. Trends Pharmacol Sci 2014
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Healthy Lifestyle* 1s Protective for
Some Long COVID Symptoms

Figure 2. Post-COVID-19 Condition (PCC) Symptoms According to Number of Healthy Lifestyle Factors
Prior to the Pandemic Among Persons Who Developed PCC, the Nurses' Health Study 11, 2015-2021

PCC symptoms

Fatigue

Shortness of breath or difficulty breathing

No. of low-risk lifestyle factors prior to infection

Persistont cough Mo-4(n=821) [5-6(n=50) *Normal BMI, never smoker,
il or e el 150 min physical activity/week,
High quality diet, moderate (or
less) alcohol, adequate sleep

Smell or taste problems

Confusion, disorientation, brain fog

Memory issues

Depression, anxiety, changes in mood

Headache

Heart palpitation

40 60 80
Participants, % Wang et al. JAMA IM. 2023.




MADONNA
REHABILITATION  Admissions v  Programs & Services v Patients v AboutUs v Q

Hospitals

OW THE SYMPTOMS.

NOW YOU’RE NOT ALONE.

NOW WHERE TO TURN.

POST-COVID REHABILITATION
CLINIC

Madonna offers a specialty clinic to support individuals who are experiencing long-lasting
symptoms following a COVID-19 infection. Our interdisciplinary, comprehensive services paired
with decades of specialized rehabilitation experience makes us uniquely equipped in assisting
patients in achieving their recovery goals. A physician’s referral is required to become a patient

of this program.

Some people may be experiencing symptoms that are causing distress or impacting their daily
lives. These symptoms may be connected to lingering effects of COVID-19. Take our assessment
to help determine if your symptoms may be related to post-COVID.

If you think you are a candidate for the program, consult your physician for a referral. If you
don’t have a primary care provider, contact our clinic at 402.413.3930 for help determining
next steps.

The most common symptoms of post-COVID-19 include fatigue, notably during the daytime;
tiring easily, especially with activity; and difficulty with mental processing or “brain fog™.
However, there are many symptoms that can impact a person’s physical, mental and emotional
health and their ability to function. Individuals may experience symptoms in one or more of the
following categories:

Physical Mental Emotional Functional
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I-RECOVER: Post-Vaccine Treatment

TAKE ME TO:

>

Prevention

Treatment

Recovery

More Treatment Guidelines

Back to All Protocols

SUPPORTING DOCUMENTS

Efficacy of Ivermectin

Nutritional Therapeutics
and COVID-19

Vitamins and Nutraceuticals
During Pregnancy

Nutrient Guide

Traducciones de Nuestros
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EDUCATION COMMUNITY

I-RECOVER

LONG COVID TREATMENT

() Dpownload I-RECOVER Long COVID (O) Dpownload I-RECOVER Lang COVID
Summary Protocol

An Approach to Treating Long COVID

Long COVID, a prolonged illness after COVID-19, may persist for months after the acute
infection and affects at least 65 million individuals worldwide. A puzzling feature of long
COVID is that initial disease severity is not an accurate predictor; long COVID frequently
occurs in people who had mild-to-moderate COVID cases as well as in younger adults who did
nat require respiratory support or intensive care. Patients with long COVID should be
managed by clinicians who have experience treating this troublesome disorder. Early
treatment is essential; the response to treatment will likely be attenuated when treatment is
delayed.

What is Long COVID?

Many patients experience prolonged illness after COVID-19. This is commonly known as ‘long
COVID', though it also referred to as ‘Long Haul COVID Syndrome (LHCS) or ‘Post-acute
sequelae of COVID-19 (PASC).

Long COVID may persist for months after the acute infection and almost half of patients
report reduced quality of life. At least 65 million individuals worldwide are estimated to have
long COVID.

A puzzling feature of long COVID is that initial disease severity is not an accurate predictor;
long COVID frequently occurs in peaple who had mild-to-moderate COVID cases as well as in

younger adults whao did not require respiratory support or intensive care.

What are the Symptoms of Long COVID?

Consumermb.coﬁ@



REACT®

Science-based support for
people suffering from
long-term COVID-19
vaccine effects

Patients Start Here
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‘ YouTube Recommendations

Dr. John Campbell

3.13M subscribers

Sept 25, 2024. 91K views 5 days ago,

Are we playing a game of chance when we
give intramuscular injections? Great talk
with Marc Girardot, get a copy of his new
book from the links below...

MedCram - Medlcal Lectures
Explained CLEARLY



https://www.youtube.com/@Campbellteaching

Summary k

Long COVID is a clinical syndrome with
signs, symptoms, or conditions that develop
after acute COVID-19

It Is estimated that 11.5% of people who had
COVID-19 are now currently experiencing
Long COVID

~22% of those with Long COVID currently
have significant activity limitations



Summary k

Long COVID is associated with multiple
symptoms, and many are vague, making
diagnosis & treatment more challenging

12 symptoms identified as having probable
PASC (Long COVID)

o Fatigue, brain fog, loss of smell/taste, post-exertional
malaise, cough, thirst, palpitations, chest pain, loss of
sexual desire/capacity, dizziness, gastrointestinal,
abnormal movements, hair loss



Summary k

Long COVID is an immune mediated inflammatory

disease associated with

o Immune dysregulation - Monocyte polarization, mast cell activation,
T-cell impairment, and autoantibodies

o Blood clotting and endothelial abnormalities - endotheliitis, microthrombosis
o Dysfunctional neurological signaling
o Microbiome and virome dysbiosis

SARS-CoV-2 spike protein is pathogenic, whether
from the virus or created from genetic code in mRNA
and adenovector DNA vaccines



Summary k

Data from incellDx has shown that long
COVID is vascular inflammation caused by
persistence of the S1 protein In monocytes
months and now over a year post-infection

In over 20,000 patients, disruption of these
mechanisms with CCR5 antagonists and
statins have resulted in profound
iImprovement in >80% of patients treated



Summary k

Long COVID management should be
comprehensive, many times a
multidisciplinary team, coordinating with
restorative medicine

Healthy lifestyle [normal BMI, never
smoker,150 min physical activity/week,
high quality diet, moderate (or less)
alcohol, adequate sleep] is protective
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Common Logical Fallacies
Everyone Should Know

o Ad Hominem

It occurs when someone attacks
directly the person making an
argument rather than criticizing
the argument itself.

e Straw Man

When someone attacks a
distorted version of the original
argument that they themselves
created (i.e “the straw man”).

e Appeal to Authority

Asserting that something must be
true because it is backed up by
someone who is (allegedly) an
authority on the subject.

o Slippery Slope

Taking an argument from the first,
sensible premise to an undesirable
or extreme conclusion via a

number of hastily connected steps.

e Bandwagon

The bandwagon fallacy occurs
when something is said to be
true or good simply because it

is popular.

Fallacyinlogic.com
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Appeal to Ignorance

When it is said that an argument
must be true if it cannot be proven
false, or false if it cannot be
proven true.

False Dilemmma

This occurs when two choices are
presented as the only possible
options when, in fact, other
alternatives exist.

Hasty Generalization

This logical fallacy happens
when a general conclusion is
drawn based on a sample size
that is too small.

Red Herring

This occurs when someone
deliberately attempts to move the
issue under discussion to a new,
irrelevant topic.

Appeal to Tradition

When one claims that something
must be good or true because it
has been practiced for a long time
(that is, traditionally).




CHOCOLATE

is tThe answer
Who cares what the
question is




Optimize your
immune system:

", nurture your gut microbiome.

— Liz Jacobsen—Suzanne Feloney
--Shinrin-yoku

Comments?
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