L

N

—

- /

ij

—

i

|

&

T

necting the Dot

E

_

'
o

-,

5

-

( ]
Clizualus. A Right§iHeserved.
AT 3 I

el

L

»

-

= B
I.J \Jt: e L

\-—.




L

N

—

- /

ij

—

i

|

&

T

necting the Dot

E

_

'
o

-,

5

-

( ]
Clizualus. A Right§iHeserved.
AT 3 I

el

L

»

-

= B
I.J \Jt: e L

\-—.




‘g. /. o

va

—

I
*!:‘-gﬁ
|

-1

A
&

necting the Dot

-Tfr

i@
\ —
° _}J_r—‘- 1
e
- ©
—

= -

4&[’0.
n

_

-,

E

E
nl

-

( ]
Clizualus. A Right§iHeserved.
AT 3 I

»

g

[

j_
I.J \J_'t;__!

R

d [




Relevant Financial Disclosures

* Brio-Medical
* Medical Director
* Speaker
* NEO7BioScience
* Medical Advisor Board Member

* Speaker/Consultant



“Students today are educated collecting
dots. Almost none of it spent teaching

them the skills necessary to connect
dots”

— Seth Godin



“You can't connect the dots looking forward;

yvou can only connect them looking
backwards..”

—Steve Jobs



Objectives

« What is TurboCancer? Is it real?
 Connect the dots of Covid and Cancer

» Connect the dots of Long-Covid to cancer
* |s SARS-CoV-2 an OncoVirus?
* Connect the dots of Covid, Cancer, and Ho|

“The Party told you to FeJeCt the evidence of your eyes and ears. it was their

final, most essential COMmMand.

— George Orwell, 1984



“A hospital alone shows what war is.”






no-Cancer

Turbo (adjective)— (1900 origin) turbine, implies power, vector,
and force




“...reject the evidence of your eyes and
ears...”

Turbo Cancer

COVID-19 and other underlying causes of cancer
deaths—United States, January 2018—-July 2022

The narrative spin cycle was seen in full force with an

article published in the UK Daily Mail press which said that

there was a decline in cancer deaths over the

same time period (2019-2020).

From 2018 to 2021, the number of cancer deaths

increased by . To be more precise, the number

of deaths with cancer as the primary underlying cause

increased by over the same time period.

American IS winning war on cancer:
Death rates have fallen 33% since 1991
— averting 3.8MILLION deaths

e Over the last three decades fatalities have declined by 33% from all cancers

e Dropping rates of lung and breast cancer mortality were behind it

e Joe Biden is aiming to halve cancer deaths over the next 25 years

By LUKE ANDREWS HEALTH REPORTER FOR DAILYMAIL.COM
PUBLISHED: 17:28 EST, 12 January 2023 | UPDATED: 18:15 EST, 12 January 2023

FiEE] © [© L4 = -

The cancer death rate in the US has plummeted 33 percent in the past three
decades, according to reassuring data highlighting the country's progress in fighting




“...reject the evidence of your eyes and
ears...”

Turbo Cancer

COVID-19 and other underlying causes of cancer
deaths—United States, January 2018—-July 2022

COVID-19 and Other Underlying Causes of Cancer
Deaths — United States, January 2018-July 2022

The narrative spin cycle was seen in full force with an Weekly / December 16,2022 / 71(50),1583-1588
. . ) . . . ] S.Jane Henley, MSPH'; Nicole F. Dowling, PhD'; Farida B. Ahmad, MPH?; Taylor D. Ellington, MPH"3; Manxia Wu, MD",
article pUblIShed In the UK Dally Mail press which said that Lisa C. Richardson, MD' (VIEW AUTHOR AFEILIATIONS)
View suggested citation
there was a decline in cancer deaths over the Summary P
What is already known about this topic? Altmetri
. . metric:
same tl me perIOd (201 9-2020) ) Persons with cancer are at increased risk for dying from COVID-19. Twitter (27)
Facebook
What is added by this report? v
Among persons who died with cancer, 2.0% in 2020 and 2.4% in 2021 had COVID-19 Citations:
listed as the underlying cause of death, with higher percentages during COVID-19 '
peaks and among persons who were older, male, Hispanic or Latino, non-Hispanic , )
American Indian or Alaska Native, non-Hispanic Black or African American, or living Views:
' ' Vi I ‘
From 2018 to 2021, the number of cancer deaths with leukemia, lymphoma, or myeloma. plus PR downiosds.

What are the implications for public health practice?
|ncreased by . TO be more pl‘eCIse, the nu mber These results might guide COVID-19 prevention interventions and efforts focusing

on reducing health disparities and addressing structural and social determinants of
health among cancer survivors, which might help protect those at

of deaths With cancer as the primary underlying cause disproportionately increased risk for dying from COVID-19.

increased by over the same time period.



— .
Ute Kriger, MD, DMedSci

“But now it feels like I'm watching
people being killed and | cannot do
anything. As a pathologist, | diagnose
tumors that maybe have been caused
by another colleague with a shot.”

“We found that this risk
IS Increasing with each
generation.”

— Shuji Ogino, professor,
physician-scientist

HEALTH & MEDICINE

Dramatic rise 1n cancer
in people under 50

iScience & CelPress -

OPEN ACCESS

Examination of generational impacts of adolescent
chemotherapy: Ifosfamide and potential for
epigenetic transgenerational inheritance

Ryan P.
Thompson, Daniel
Beck, Eric Nilsson,
Millissia Ben
Maamar,
Margarett
Shnorhavorian,

Pubertal Male Epigenetic Inheritance| ;| ./« Skinner
Chemotherapy Exposure Pathologies

\ 4

F1 — Delayed Pubertal Onset sperm DNA methylation
FO facilitates epigenetic

Multigenerational
Exposure
Generations — Kidney Pathology

— Testis Pathology

Transgenerational

F2 Generation * Inheritance — Anxiety Behavior
First Unexposed

transgenerational impacts were the most
prominent in the fourth and sixth
generations




* hot

» blisterin: SynOnymS
* hypersonic

* supersoni

* meteoric

» lightening “a word or phrase that means
* breaknec exactly or nearly the same as
* whirlwinc another word or phrase”
» fast

* Speedy

e fast-tracked
* ZIpp)
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Case study #1

Stage IV ER+/PR+/HER-2- recurrent breast cancer

Diagnosed in 2010
Treatment initiated in 2019

No Evidence of Disease
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“Without a doubt, the ability to conne
dotsisrare, prized and valuable. Connectin
dots, solving the problem that hasn't been
solved before, sceing the pattern before it is
made obvious, is more essential than ever
before. Why then, do we spend so much time
collecting dots instead? More facts, more tests,
more need for data, even when we have no clue
(and no practice) in doing anything withiit.
Their 12 of dots isn't worth nearly as much

our handful of insight, is it?”
— Seth Godin




“An asteroid or a supervolcano could certainly destroy us, but
we also face risks the dinosaurs never saw: An engineered
virus, nuclear war, inadvertent creation of a micro black hole,
or some as-yet-unknown technology could spell the end of us.”

—Elon Musk



September 50, 2008




Spike protein disease

Whether by or

Comorbidities

Toxins

Receptors

Lipopolysaccharide (LPS)
NF-xB signaling

Platelets

Circulating Tumor Cells (CTC)
Immune effects

Metastasis
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Limited
functional P Older age

reserye /

‘comorbidity’

! CDA activation Diabetes mellitus

multimorbidity (HIV) \{ Defective s /
Vitall . . ©_inflammation
contro : \

¢ 1gG production / Obesity/adipositis

(anti-CD20
monoclonal
- .
1.7 billion people 22% antibody) Compromised
Relative risk of : l:r:?
life-threatening disease bt

IS listed as one of the many comorbidities, along with

, in the SARS-CoV-2 increased infection risk profile.
But, does listing cancer as a comorbidity mean that the spike protein, whatever the source, Is the right approach to help
people with cancer? That is a big question that | will work to answer by connecting a few dots. It is evident that the

symptoms of long Covid follow the the pre-existing trail of chronic inflammation, immune disruption, and organ system
disruption. It appears that long Covid merely
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Toxicum Translation reshaping
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> “SARS-CoV-2 may affect through , including glycolysis, translational
modification, nucleic acid synthesis, lipid metabolism and transcriptional splicing...The correlation of dynamic changes of

COVID-19 antibody, nucleic acids, tumor metabolism pathway switch and levels of tumor-related cytokines with the

prognosis during the disease course of patients with cancer is worthy of further study. Given SARS-CoV-2-activated...

inhibitory effect on NK cells...” (from Li YS, Ren HC, Cao JH. Correlation of SARS-CoV-2 to cancer: Carcinogenic or
anticancer?)




R4

RBD platelet activation |
binding « ‘aggregation

ACE2 integrin aV33

oV-2 e SARS.CoV.2

entry

.....

SARS-CoV-2 alone are shown to increase
via ACE2 and integrin av33 receptors independently. The result is an increase in 1)

%) x
o) , 6) ,and 7)
ultimately . New dual-receptor mechanism between integrins and ACE2 receptors and the SARS-
CoV-2 spike protein is shown to mediate It cancer metastasizes or spreads from its original

site, certain cancers have a preference for certain organs. This is known as * . (from Nader D, Gressett
TE, Hossen Md Lokeman. A dual-receptor mechanism between integrins and ACE2 widens SARS-CoV-2 tissue tropism.)



S-LPS binding
S-LPS aggregation

Gram-negative
bacteria
pathogen-associated molecular
pattern (PAMP)

trigger

"Here, we demonstrate a previously unknown between SARS-CoV-2 S protein and LPS, leading to a
; in vitro as well as in vivo. These results on the

have clinical and therapeutic importance, as this could give new insights in the

comorbidities that may increase the risk for severe COVID-19 disease... its steps...” (from Petruk G,

Puthia M, Petrlova J et al. SARS-CoV-2 spike protein binds to bacterial lipopolysaccharide and boosts proinflammatory
activity)
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The SARS-CoV-2 viral has been shown to TLR4 receptors. Toll-like receptor 4 (TLR4)
; belongs to the tamily of .The same TLR4 receptors are the
means by which LPS will stimulate the chronic inflammation found in metabolic endotoxemia, diabetes, metabolic

syndrome, cardiovascular disease, and . According to a study published in August 2021, in
the International Journal of Molecular Sciences, spike proteins from the SARS-CoV-2 virus will stimulate the same LPS

mediated TLR4 receptor to increased inflammatory signaling via activation of NF-kB signaling. More important, the

(from Domenis R, Cifu A, Marino D et al. Toll-like Receptor-4 Activation Boosts the Immunosuppressive
Properties of Tumor Cells-derived Exosomes.)




Dexa
Hydre

Meth\/Primary, preserved

inflammation, cytokine storm,
adverse events, mortality
risk.

Acalabrutinib

increases systemic

between NF-kB transcription and cancer is associated with an
Specifically, NF-kB plays a role in: 1)
4)
0) /) 110)
11) 12) 13)
14) . It is the upregulation of NF-kB transcription that is responsible for upregulation of many cytokines

including interleukin (IL)-6, IL-13, tumor necrosis factor a (TNF-a), and interferons —called . More, it is responsible for
upregulation and cooption of JAK/STAT signaling; aberrant hyperactivation of the JAK/STAT pathway has been shown to result in chronic
inflammatory signaling and/or various types of cancer. (from Zong Z, Wei Y, Ren J, Zhang L, Zhou F. The intersection of COVID-19 and
cancer: signaling pathways and treatment implications.)



allbp3 |
\/ BMS- 9861200
y :

Platelets
metastasis allbp3*
(activated) Platelet
CO-
opted
; P-selectin ‘

FPlatelet extraceliular
vassches (EVs)

adulterated
carcinogenesis

metastasis
Platelet

(activated)

“...0bservations that link , COVID-19 and malignancy suggest the possibility that altered platelet physiology
: iIn SARS-CoV-2 infected cancer patients could the and

of cancer and a potential therapeutic role for anti-platelet agents in altering the course of the disease.” (from
Lichtenberger LM, Vijayan KV.. Is COVID-19-Induced Platelet Activation a Cause of Concern for Patients with Cancer?)

Platelets help to the within the circulating
and represent a clear and present danger in cancer patients.
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“Platelets have been shown to of circulating tumor cells (CTCs) in the bloodstream by conferring
to the 1) and 2) attack from . Recently, platelets were found to
the state of epithelial to mesenchymal transition on CTCs through platelet secretion of

transforming growth factor 3 in response to CTC activation. At a later stage in the metastatic process,

as observed in bone.” (from Liu Y, Zhang Y, Ding Y, Zhuang R. Platelet-mediated tumor metastasis mechanism
and the role of cell adhesion molecules.)
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key - Fas ligand T
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Induced metabolic endotoxemia beget begets risk from But, the

two together, iIncrease the inflammation signaling by compared to

each individually. It is the same NF-kB inflammatory signaling, in cancer cells and in the tumor microenvironment that enhances
cancer cell growth, survival, genetic and epigenetic alterations, oncogenic metabolic transtormation, acquisition of cancer stem

cell properties, epithelial-to-mesenchymal transition, invasion, angiogenesis, , metastasis, treatment
resistance, and suppression of anti-tumour immunity. Whatever the source of the SARS-CoV-2 spike protein (infection or injection),

coupled with the background of LPS mediated metabolic endotoxemia that research has established pre-exists, the stage is set
for a logical expectation of increased carcinogenesis, rapid growth, metastasis, treatment resistance, and recurrence now and in

the future— (from Tang S, Ning Q, Yang L et al. Mechanisms of immune escape
in the cancer immune cycle.)


https://www.sciencedirect.com/topics/immunology-and-microbiology/t-cells

Selective use of substances, often called biological response modifiers, to intentionally
stimulate or suppress immune system activity; often used in the treatment of cancer,
infections, and autoimmune disease.



Tumor suppression

Tumor promotion



Selective use of substances, often called biological response modifiers, to intentionally
stimulate or suppress immune system activity; often used in the treatment of cancer,

infections, and autoimmune disease.

Results from an out of control,
hyper activated immune system
response resulting from infectious
and non-infectious sources.

Peripheral biomarker of systemic
inflammation to predict and direct
treatment response as well as
long-term outcomes.

Spike glycoprotein binds and
activates the transmembrane
protein, TLR4, a transmembrane
protein, increasing downstream
hyperinflammatory cytokine
signaling.

A form of very severe
inflammation accompanied with
cytokine storm

Neutrophils generate extracellular
fibers, or neu- trophil extracellular
traps (NETs), which are struc-
tures composed of granule and
nuclear constitu- ents that disarm
and kill bacteria extracellularly

Peripheral biomarker of systemic
Immune response adequacy and
potential to predict and direct
treatment response as well as
long-term outcomes.

Cancer, in many ways, is an
autoimmune disease process
whereby the immune system turns
its attack on the very defense of
the Immune system.



Hyperinflammation
Defined and Referenced

* Webb BJ, Peltan ID, Jensen P, Hoda D, Hunter B, Silver A, Starr N, Buckel W, Grisel N, Hummel E, Snow G, Morris D, Stenehjem E, Srivastava R, Brown SM. Clinical
criteria for COVID-19-associated hyperinflammatory syndrome: a cohort study. Lancet Rheumatol. 2020;2(12):e754-e763. doi: 10.1016/52665-9913(20)30343-x.

* Fajgenbaum DC, June CH. Cytokine Storm. N Engl J Med. 2020;383(23):2255-2273. doi: 10.1056/NEJMra2026131.

« Manson JJ, Crooks C, Naja M, Ledlie A, Goulden B, Liddle T, Khan E, Mehta P, Martin-Gutierrez L, Waddington KE, Robinson GA, Ribeiro Santos L, McLoughlin E,
Snell A, Adeney C, Schim van der Loeff |, Baker KF, Duncan CJA, Hanrath AT, Lendrem BC, De Soyza A, Peng J, JBari H, Greenwood M, Hawkins E, Peckham H,
Marks M, Rampling T, Luintel A, Williams B, Brown M, Singer M, West J, Jury EC, Collin M, Tattersall RS. COVID-19-associated hyperinflammation and escalation of
patient care: a retrospective longitudinal cohort study. Lancet Rheumatol. 2020;2(10):e594-e602. doi: 10.1016/s52665-9913(20)30275-7.

 Gustine JN, Jones D. Immunopathology of hyperinflammation in COVID-19. Am J Pathol. 2021;191(1):4-17. doi: 10.1016/j.ajpath.2020.08.009.

« Anka AU, Tahir MI, Abubakar SD, Alsabbagh M, Zian Z, Hamedifar H, Sabzevari A, Azizi G. Coronavirus disease 2019 (COVID-19): an overview of the
immunopathology, serological diagnosis and management. Scand J Immunol. 2021;93(4):e12998. doi: 10.1111/sji.12998. Cardone M, Yano M, Rosenberg AS, Puig
M. Lessons learned to date on COVID-19 hyperinflammatory syndrome: considerations

 for interventions to mitigate SARS-CoV-2 viral infection and detrimental hyperinflammation. Front Immunol. 2020;11:1131. doi: 10.3389/fimmu.2020.01131.

* Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall RS, Manson JJ (2020) COVID-19: consider cytokine storm syndromes and immunosuppression. Lancet.
10.1016/s0140-6736(20)30628-0

* Freeman TL, Swartz TH. Targeting the NLRP3 Inflammasome in severe COVID-19. Front Immunol. 2020;11:1518. doi: 10.3389/fimmu.2020.01518.

* De Luca G, Cavalli G, Campochiaro C, Della-Torre E, Angelillo P, Tomelleri A, Boffini N, Tentori S, Mette F, Farina N, Rovere-Querini P, Ruggeri A, D'Aliberti T,
Scarpellini P, Landoni G, De Cobelli F, Paolini JF, Zangrillo A, Tresoldi M, Trapnell BC, Ciceri F, Dagha L. GM-CSF blockade with mavrilimumab in severe COVID-19
pneumonia and systemic hyperinflammation: a single-centre, prospective cohort study. Lancet Rheumatol. 2020;2(8):e465-e473. doi: 10.1016/
$2665-9913(20)30170-3.

* Bozzi G, Mangioni D, Minoia F, Aliberti S, Grasselli G, Barbetta L, Castelli V, Palomba E, Alagha L, Lombardi A, Ungaro R, Agostoni C, Baldini M, Blasi F, Cesari M,
Costantino G, Fracanzani AL, Montano N, Monzani V, Pesenti A, Peyvandi F, Sottocorno M, Muscatello A, Filocamo G, Gori A, Bandera A. Anakinra combined with

methylprednisolone in patients with severe COVID-19 pneumonia and hyperinflammation: an observational cohort study. J Allergy Clin Immunol.
2021;147(2):561-566.e564. doi: 10.1016/j.jaci.2020.11.006.
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Spike S1-Mediated TLR4 Activation ACE2-Mediated Viral Entry

SARS-CoV-2

Pre-fusion spike
glycoprotein (S1)

Q4 P ¢

Cleaved Spike S1 glycoprotein

Viral
binding to ‘
TLR4 via ‘ .
Spike S1

ACE2 ACE2 I
TMPRSSZ
/\ x }— Dynasore 4
1 Resatorvnd

Endosome
MyD88- dependent Viral RNA entry into
canonical pathway the cell

Cleaved
Spike S1
glycoprotein
by TMPRSS2
during viral
entry

and/or

c
o
Ca?*-calcineurin/NFAT =
signalling g
g‘
' < w
YRR, Resatorvid

Translation and

Alternative TRIF- l viral replication

dependent pathway:
IRF3 and antiviral

interferon a, B signalling Cell lysis and death

Inﬂammatlon PR | ——

Increased ACE2 et
Induction of COX-2, IL-1B expression

TLR4

MyD88
adaptor

; e / and IL-6 expression \
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NN Z N2 N7 NYZ N7 NN LN NN/ NVZN
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SHOPR Downregulation of CTGF and COL3A1 expression
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Aboudounya MM, Holt MR, Heads RJ. SARS-CoV-2 Spike S1 glycoprotein is a TLR4 agonist, upregulates ACE2 expression and induces pro-inflammatory M1
macrophage polarisation
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Macrophage polarization

dictated by environment

resolution of inflammation

(HIF-1a, NF-xBp65) IIL-6
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estrogens
g / CANCER androgens
H,S
improved vascular health in COVID-19 expansion of M2-polarized
associated comorbidities: hypertension, diabetes, obesity anti-inflammatory myeloid suppressor cells

Sica A, Colombo MP, Trama A et al. Immunometabolic Status of COVID-19 Cancer Patients



acrophage polarization

dictated by environment

M@ as common player in SARS-COV-2 and cancer-related disfunctions

Th2/Treg
(Immunosuppression)

Cancer ——— Tumor-derived factors

M@ polarization

SARS-COV-2

O

M@ activating syndrome — Endothelial cells damage
(hypercoagulation)

COVID-19

Lymphocytes hyperactivation
(depletion, exhaustion)

Immunometabolic Status of COVID-19 Cancer Patients

COVID-19



Tumor iron efflux
Chelation, Anti-CSF1R
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Tumor iron efflux
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“Once inside the host cells, SARS-CoV-2 induces acute respiratory distress syndrome (ARDS), stimulates immune
% response (i.e., cytokine storm) and

could , which is a hallmark of aging, hypertension, and obesity, leading to
further complications”. and thromboembolism would fall into the “turther complications”. (from Lei Y, Zhang J,

Schiavon CR et al. SARS-CoV-2 Spike Protein Impairs Endothelial Function via Downregulation of ACE 2.)



Connecting

It Is essential to understand that the endothelium is at the center of this wheel of the dysfunction cascade that leads to
% metastasis. Whatever the source of the spike protein, (infection, injection, or repeated injection) research points to an 1)

increase in endothelium , 2) platelet , 3) potential, 4)
cancer cell ' 5) , 6) immune /)
circulating tumor cell , 8) natural killer cell , 9) cancer cell and 10)

, which all point to an increase in 11) . The result will be an increase in
cancer incidence, recurrence, metastasis, morbidity, and mortality. (Image from Tisoncik JR, Korth MJ, Simmons CP et
al. Into the eye of the cytokine storm.)
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“Compared to the SARS-CoV-2 W'T, the Gamma variant induced a

stronger NI-zB activation, leading to a more aggressive
cancerous phenotype. These results suggest cancer patients with

COVID-19 Gamma variant infection may experience a Strong
potential of cancer metastasis or recurrence...SARS-CoV-2
activates NF-xB and, in turn, triggers the pro-survival
function for cancer progression”

—Huang HC, Liao CC, Wang SH et al. Hyperglycosylated spike of
SARS-CoV-2 gamma variant induces breast cancer metastasis.
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M Proteri
1' frontiers ‘ Frontiers in Oncology published: 07 June 2022

M q I ig nq nt Trq nSfo r m qtion doi: 10.3389/fonc.2022.923467
®

Check for
updates

ACE2 upregulation

Proliferation SARS-CoV-2 M Protein Facilitates

Migration Malignant Transformation of Breast

Epithelial to Mesenchymal Cancer Cells

o o . . Hoai-Nga Thi Nguyen, Marie Kawahara, Cat-Khanh Vuong, Mizuho Fukushige,
transition (Vl mentin ) Toshiharu Yamashita and Osamu Ohneda ™
Graduate School of Comprehensive Human Science, Laboratory of Regenerative Medicine and Stem Cell Biology, University
Inflammatory cytokine of Tk, Tokuba, Jeper
exp ression (Cytoki ne StOrm) Coronavirus disease 2019 (COVID-19) has spread faster due to the emergence of SARS-

CoV-2 variants, which carry an increased risk of infecting patients with comorbidities, such
as breast cancer. However, there are still few reports on the effects of SARS-CoV-2

TumOl‘ pl‘OgTGSSlOﬂ infection on the progression of breast cancer, as well as the factors and mechanisms
involved. In the present study, we investigated the impact of SARS-CoV-2 proteins on
MetaStaSi S OPEN ACCEss  breast cancer cells (BCC). The results suggested that SARS-CoV-2 M protein induced the

mobility, proliferation, stemness and in vivo metastasis of a triple-negative breast cancer
Edited by: — (TNBC) cell line, MDA-MB-231, which are involved in the upregulation of NFkB and STAT3

Ariella Hanker,
Ste IMNESS University of Texas Southwestern pathways=eeatiesseamssnmsesesstesivimdeisisein 1 Cclls, the hormone-dependent breast

Nguyen HT, Kawahara M, Vuong CK, Fukushige M, Yamashita T, Ohneda O. SARS-CoV-2 M Protein Facilitates Malignant Transformation of
Breast Cancer Cells. Front Oncol. 2022 Jun 7;12:923467. doi: 10.3389/fonc.2022.923467.
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* chronic fatigue

* brain fog

* sleep difficulties _ _

- joint pains What is long-Covid?
* pharyngitis

* muscle aches/pains
* headaches

“a syndrome characterized by the

persistence or development of

* fevers
- gastrointestinal upset symptoms attributed to COVID-19 more than
. skin rashes 12 weeks after initial infection.”

— StatPearls, 2023




* Heart and Kidney
* Respiratory, sleep, and

anxiety Definition?
* Musculoskeletal and
nervous system ‘newly incident diagnoses 30—180 days after a
* Digestive and documented SARS-CoV-2 infection”
respiratory

—Zhang H, Zang C, Xu Z et al. Data-driven identification
of post-acute SARS-CoV-2 infection subphenotypes




Long-COVID

Sub-phenotypes

Category 1

cardiac and circulatory ) r

conditions, renal
failure, anemia and fluid

Category 2

respiratory conditions,
sleep disorders,
anxiety...headache and

and electrolyte chest pain.
disorders.
Category 4 Category 3

digestive and
respiratory symptoms.
This last category had
the lowest severity
ranking of the four.

musculoskeletal pain,
headaches and sleep-
wake disorders.




It is evident that the symptoms of long
Covid follow the the trail of
chronic inflammation, immune
disruption, and organ system disruption.

It appears that long Covid merely
that which




What are the
proposed cause(s) of
long-Covid?

Is it merely following pre-existing pathways of
dysfunction and inflammation, a path previously

traveled? Or, is it something else. Or, is it a

combination?




e chronic vn.'al infection What are the
 Inflammation

. NETosis proposed cause(s) of

* Viral reactivation Iong-Covid’?
» Spike proteins

Is it merely following pre-existing pathways of
dysfunction and inflammation, a path previously
traveled? Or, is it something else. Or, is it a

combination?




o Viral reactivation
o Reactivation of oncogenic viruses

o Reactivation/Effects of other
pathogens

o Increased lifetime viral load

o Activation of shared molecular
mechanisms between SARS-CoV-2 and
cancer

o Manipulation of oncogenic signaling
pathways

o Inflammation

o Immunomodulation (T cell and NK cell
exhaustion)

o Persistent spike protein reservoirs
o Persistent SARS-CoV-2 virus

What Is Is the
connection between
long-Covid and
cancer?

In many ways, it is the same connection that exists

between the spike protein and cancer, whether from

injection orinfection.




* Herpes simplex virus type 1 (oral
herpes, such as cold sores)

* Herpes simplex virus type 2 (genital

herpes)
 Varicella-zoster virus
o Epstein-Barr virus Triggers: Stress, other infections,
inflammation

» Cytomegalovirus

 Human herpesvirus 6

o Kaposi sarcoma-associated herpesvirus research points to the possibility that long Covid is
the result of of latent viruses. A

» John Cunningham (JC) virus
* BK virus
* Parvovirus B19

 Adenovirus
e HIV

latent virus is a previously infectious virus that has

gone into o] ¢




“Gold JE, Okyay RA, Licht WE, Hurley DJ.

Investigation of Long COVID Prevalence and Its

Relationship to Epstein-Barr Virus
Reactivation-

67% of individuals “were POSItive for EBV

reactivation based on positive titers for EBV

early antigen-diffuse (EA-D) IgG or EBV viral capsid
antigen (VCA) IgM.”

“These findings suggest that many long COVID

symptoms may not be a direct result of the SARS-

CoV-2 virus but may be the result of COVID-19

inflammation-induced EBV reactivation -

“Lensen R, Netea MG, Rosendaal FR. Hepatitis

c virus Reactivation Following COVID-19
Vaccination

— A Case Report’

«..reactivation of hepatitis C

VIirus (day #3) after vaccination with the Pfizer—

BioNTech COVID-19 vaccine...a strong increase in

HCV load occurred a few days after vaccination.”

“One possibility, as in the case of Kaposi sarcoma-

associated herpesvirus, is that SARS-CoV-2 encoded
oroteins may cause Feactivation of the hepatitis
C virus. Alternatively, an indirect mechanism through
Induction of inflammation and cytokines, that

would subsequently influence viral replication, is also

possible.”



Oncogenic
VIruses

Epstein—Barr virus (EBV) human T-lymphotropic virus 1
Causative agent of mononucleosis (HTLV-1)
Carcinogenic Causative agent _Slmllar to HIV can cause_ Ilfe_-long_mfectlons
in humans; first oncogenic virus discovered
(1977).
Cytomegalovirus (CMV) human papillomaviruses (HPVs)
Common “childhood virus” type of Common viral infection with over 100
Herpesvirus (type 5) A Iati f varieties currently known; most common
ccumu atmg actors sexually transmitted infection.
hepatitis B virus (HBV) Kaposi sarcoma-associated

A hepadnaviurs that infects the liver, and
causes liver inflammation —hepatitis.

herpesvirus (KSHV)

A human herpesvirus-8 (HHV-8) present in all
epidemiological forms of Kaposi Sarcoma.

hepatitis C virus (HCV) Merkel cell polyomavirus (MCPyV)
Infects the liver and causes severe liver Common infection in human population with
inflammation; infections can be acute and carcinogenic link to Merkel Cell Carcinoma

chronic—hepatitis. (MCCQC)



1. Epstein-Barr virus (EBV)
2.Cytomegalovirus (CMV)
3. hepatitis B virus (HBV)

4. human T-lymphotropic virus 1
(HTLV-1)

. pathogens ﬁw\o\w

Article

. Investigation of Long COVID Prevalence and Its Relationship
of all cancer types, worldwide, to Epstein-Barr Virus Reactivation

Jeffrey E. Gold *, Ramazan A. Okyay 2, Warren E. Licht 3 and David J. Hurley 4

are caused by viruses.

World Organization, Watkinsville, GA 30677, USA

Department of Public Health, Kahramanmaras Siit¢ii Imam University, Kahramanmaras 46040, Turkey;
razim01@gmail.com

Warren Alpert Medical School of Brown University, Providence, RI 02903, USA;
warren.licht@brownphysicians.org

College of Veterinary Medicine, University of Georgia, Athens, GA 30602, USA; djhurley@uga.edu
Correspondence: jeff_gold@world.org

Abstract: Coronavirus disease 2019 (COVID-19) patients sometimes experience long-term symptoms
following resolution of acute disease, including fatigue, brain fog, and rashes. Collectively these
have become known as long COVID. Our aim was to first determine long COVID prevalence in
185 randomly surveyed COVID-19 patients and, subsequently, to determine if there was an association
between occurrence of long COVID symptoms and reactivation of Epstein—Barr virus (EBV) in
68 COVID-19 patients recruited from those surveyed. We found the prevalence of long COVID
symptoms to be 30.3% (56 /185), which included 4 initially asymptomatic COVID-19 patients who
later developed long COVID symptoms. Next, we found that 66.7% (20/30) of long COVID subjects
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Purpose: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection
impacted morbidity and mortality during the pandemic of 2020-2021. A number of anti-
COVID-19 vaccines have been developed with an unprecedented speed. While these vac-
cines have good efficacy and are safe, the experience with their use is limited and hence the
knowledge of rare side effects. Identifying rare complications is important for future safe use
of these vaccines.

Materials and Methods: Here, we report a case of a 82-year old patient with dementia
who was admitted to a nursing home in the Netherlands. After vaccination with COVID-19
vaccination, physical examinations and lab tests were performed.

Results: She had a reactivation of hepatitis C infection after vaccination with the mRNA-
based Pfizer-BioNTech COVID-19 vaccine. This reactivation manifested with jaundice, loss
of consciousness, hepatic coma and death.

Conclusion: This reactivation of hepatitis C virus after vaccination with the Pfizer—
BioNTech COVID-19 vaccine suggests a need for critical consideration of individuals with
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Abstract Toxoplasma gondii is an opportunistic parasite
causing life-threatening diseases in immune-compromised
patients. The purpose of the study is to determine the
seroprevalence of Toxoplasma gondii in chemotherapy
receiving cancer patients in relation to different types of
malignancies, and to estimate the level of interferon
gamma in Toxoplasma seropositive and seronegative can-
cer patients and healthy controls. Anti-Toxoplasma 1gG
and IgM antibodies, and interferon gamma were analyzed
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However, it was highly elevated in Toxoplasma seroposi-
tive (76 pg/ml) than seronegative (44.5 pg/ml) cases with
statistical significance (p < 0.001). 7. gondii infection
remains a major threat to cancer patients and still needs
proper screening, diagnosis and treatment.

Keywords Toxoplasma gondii - Seroprevalence -
Cancer patients - Interferon gamma
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Keywords: The emergence of a novel coronavirus, COVID-19, in December 2019 led to a global pandemic with more than
COVID-19 170 million confirmed infections and more than 6 million deaths (by July 2022). Studies have shown that
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Clinical Course of Coronavirus Disease 2019 Infection - :
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Objectives: Novel coronavirus 2019 (corona virus disease 2019 [COVID- What Is Known

19]) binds angiotensin-converting enzyme-2 (ACE-2) receptors to enter the S A RS » C OV- 2 = a SSOCi a te d g u t m i C ro bi O m e

cell. These receptors are widely expressed in the intestine, and COVID-19 . . . .
prors a y expres : * Novel coronavirus 2019 binds angiotensin-convert-
may cause gastrointestinal symptoms via these receptors during the course of
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Methods: This study was carried out from June 1 to July 20, 2020. Patients HeIicobacterponri e e e T expression
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the presence of H pylori. All patients were evaluated for manifestations of
COVID-19 infection, severity of the course, hospitalized days because of the
virus and outcome of the disease process.

Results: Of 108 COVID-19 positive patients evaluated, 31 with a mean age . .
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Fungi are a small but important part of the human microbiota and several fungi are
familiar to the immune system, yet certain can cause infections in

immunocompromised hosts and referred as opportunistic pathogens. The fungal
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development
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The infectious exposure
across a lifespan is likely where the more

pro-carcinogenic,
immunologic impact can be found

Abstract

Immunosenescence is a process of immune dysfunction that occurs with age and includes remodeling of lymphoid
organs, leading to changes in the immune function of the elderly, which is closely related to the development of
infections, autoimmune diseases, and malignant tumors. T cell-output decline is an important feature of immunose-
nescence as well as the production of senescence-associated secretory phenotype, increased glycolysis, and reactive
oxygen species. Senescent T cells exhibit abnormal phenotypes, including downregulation of CD27, CD28, and upreg-
ulation of CD57, killer cell lectin-like receptor subfamily G, Tim-3, Tight, and cytotoxic T-lymphocyte-associated protein
4, which are tightly related to malignant tumors. The role of immunosenescence in tumors is sophisticated: the many
factors involved include cAMP, glucose competition, and oncogenic stress in the tumor microenvironment, which can
induce the senescence of T cells, macrophages, natural killer cells, and dendritic cells. Accordingly, these senescent
immune cells could also affect tumor progression. In addition, the effect of immunosenescence on the response to
immune checkpoint blocking antibody therapy so far is ambiguous due to the low participation of elderly cancer
patients in clinical trials. Furthermore, many other senescence-related interventions could be possible with genetic
and pharmacological methods, including mTOR inhibition, interleukin-7 recombination, and NAD™ activation. Overall,
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Ageing: from inflammation to cancer @
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Abstract

Ageing is the major risk factor for cancer development. Hallmark of the ageing process is represented by
inflammaging, which is a chronic and systemic low-grade inflammatory process. Inflammation is also a hallmark of
cancer and is widely recognized to influence all cancer stages from cell transformation to metastasis. Therefore,
inflammaging may represent the biological phenomena able to couple ageing process with cancer development.
Here we review the molecular and cellular pathway involved in age-related chronic inflammation along with its
potential triggers and their connection with cancer development.

Keywords: Ageing, Cancer, DAMPs, Inflammation, Microbiota, MiRna, Obesity, Senescence

Background

Inflammation, inflammaging and cancer

Ageing is a nearly universal biological process character-
ized, in multicellular organisms, by the progressive loss of
cells functions and tissues renewal due to complex, hetero-
geneous and dynamic mechanisms and affected by several
genetic, epigenetic, environmental and fortuitous factors [1,

interleukins such as IL-6, IL-1 and Tumor Necrosi Fac-
tor(TNF)-a and inflammatory markers, such as CRP [6].
This results from the activation of signalling networks crit-
ical to inflammation, such as those regulated by the Nuclear
Factor (NF)-kB transcription factor, along with a variety of
different sources of the inflammatory stimuli triggering and
sustaining inflammaging, such as senescent cells, the meta-
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Abstract

Background Relatively little is known about the long-term impacts of

SARS-CoV-2 biology, including whether it increases the risk of cancer.
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ARTICLE INFO ABSTRACT

Keywords: The COVID-19 pandemic caused by the SARS-CoV-2 virus has significantly disrupted and burdened the diag-
SARS-CoV-2 nostic workup and delivery of care, including transfusion, to cancer patients across the globe. Furthermore,
COVID-19 cancer patients suffering from solid tumors or hematologic malignancies were more prone to the infection and
Cancer had higher morbidity and mortality than the rest of the population. Major signaling pathways have been iden-
Cross-talk . . . . . .
tified at the intersection of SARS-CoV-2 and cancer cells, often leading to tumor progression or alteration of the
tumor response to therapy. The reactivation of oncogenic viruses has also been alluded to in the context and
following COVID-19. Paradoxically, certain tumors responded better following the profound infection-induced
immune modulation. Unveiling the mechanisms of the virus-tumor cell interactions will lead to a better un-
derstanding of the pathophysiology of both cancer progression and virus propagation. It would be challenging to
monitor, through the different cancer registries, retrospectively, the response of patients who have been previ-
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Research article

SARS-CoV-2 spike protein S1 subunit induces pro-inflammatory responses ()
via toll-like receptor 4 signaling in murine and human macrophages e

Ken Shirato , Takako Kizaki

Department of Molecular Predictive Medicine and Sport Science, Kyorin University School of Medicine, 6-20-2 Shinkawa, Mitaka, Tokyo 181-8611, Japan

An increase in inflammation activation and
Keywords: Coronavirus disease 2019 (COVID-19), an infectious disease caused by severe acute respiratory syndrome co
SAII{(S'COV‘Z navirus 2 (SARS-CoV-2), has now spread globally. Some patients develop severe complications including multi:
Spike protein organ failure. It has been suggested that excessive inflammation associated with the disease plays major role ' I i ' - d - h - -
St subunit won e weessve Inflamn ith the discase plays e signaling Is assoclated with an increase In
) the severity and mortality of COVID-19. To elucidate the inflammatory mechanisms involved in COVID-19,
Toll-like receptor 4 . . . . .
Inflammation examined the effects of SARS-CoV-2 spike protein S1 subunit (hereafter S1) on the pro-inflammatory responses
Macrophage murine and human macrophages. Murine peritoneal exudate macrophages produced pro-inflammatory mediat
in response to S1 exposure. Exposure to S1 also activated nuclear factor-kB (NF-kB) and c-Jun N-terminal kin: C a n Ce r
(JNK) signaling pathways. Pro-inflammatory cytokine induction by S1 was suppressed by selective inhibitors
NF-xB and JNK pathways. Treatment of murine peritoneal exudate macrophages and human THP-1 cell-deriy
macrophages with a toll-like receptor 4 (TLR4) antagonist attenuated pro-inflammatory cytokine induction 2
the activation of intracellular signaling by S1 and lipopolysaccharide. Similar results were obtained in expe an d . b u-t th e Sta e Of
ments using TLR4 siRNA-transfected murine RAW264.7 macrophages. In contrast, TLR2 neutralizing antibod ) ) g
could not abrogate the S1-induced pro-inflammatory cytokine induction in either RAW264.7 or THP-1 c
derived macrophages. These results suggest that SARS-CoV-2 spike protein S1 subunit activates TLR4 signaling

induce pro-inflammatory responses in murine and human macrophages. Therefore, TLR4 signaling in mac infectio n and the Ievel Of infl am m a‘tio n

phages may be a potential target for regulating excessive inflammation in COVID-19 patients.

present is what is distinct between them.

1. Introduction increased proportion of recruited pro-inflammatory monocyte-deriv
macrophages in the bronchoalveolar lavage fluid [5]. Therefore, it

Coronavirus disease 2019 (COVID-19), which has now spread glob- estimated that a decline in clearance of dead lung cells and subseque
ally, is an infectious disease caused by a novel type of coronavirus diffusion of pro-inflammatory lipid mediators from these cells medi:
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Abstract: The pandemic of the new coronavirus SARS-CoV-2 (severe acute respiratory syndrome
coronavirus 2) has led to the deaths of more than 1.5 million people worldwide. SARS-CoV-2 causes
COVID-19, which exhibits wide variation in the course of disease in different people, ranging from
asymptomatic and mild courses to very severe courses that can result in respiratory failure and
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SARS-CoV-2 spike protein interacts with and activates TLR41

Cell Research (2021) 31:818-820; https://doi.org/10.1038/s41422-021-00495-9

Dear Editor,

Accumulating clinical data suggest the main causes of death by
COVID-19 include respiratory failure and the onset of sepsis.'
Importantlg/, sepsis has been observed in nearly all deceased
patients.”” It remains elusive how SARS-CoV-2 infection results in
viral sepsis in humans. Toll-like receptor 4 (TLR4) mediates anti-
gram-negative bacterial immune responses by recognizing
lipopolysaccharide (LPS) from bacteria.® We recently found that
SARS-CoV-2 infection provoked an anti-bacterial like response at
the very early stage of infection via TLR4. However, the identity of
the original trigger initiating these abnormal immune responses
during SARS-CoV-2 infection is unknown.

Previous in silico studies predicted cell surface TLRs, especially
TLR4, are most likely to be involved in recognizing molecular
patterns, probably spike protein, from SARS-CoV-2 to induce
inflammatory responses.”? Consistently, we found that the induction
of IL1B by SARS-CoV-2 was completely blocked by TLR4-specific
inhibitor Resatorvid (Fig. 1a). Combined with our recent data that
TLR4 signaling was activated by SARS-CoV-2, we hypothesized that
spike protein could activate TLR4 pathway. A recent study has
reported that trimeric SARS-CoV-2 spike proteins are high quality
antigens.” To this end, we purified the trimeric spike protein (1-1208
aa) (Fig. 1b; Supplementary information, Fig. S1a), as this form of
sbike protein presents on the surface of viral particle. which most

able to suppress IL1B induced by spike protein (Supplementary
information, Fig. S1f), suggesting that NF-kB was involved in this
immune response. Trypsin digestion almost completely abolished
the activation of IL1B by spike protein ruling out the possibility
that the protein was contaminated by LPS (Fig. 1j; Supplementary
information, Fig. S1g). Collectively, SARS-CoV-2 spike protein is
capable of interacting with and activating TLR4.

To determine if other coronaviruses could activate TLR4 signaling,
we treated THP-1 cells with murine coronavirus MHV-A59. As
expected, MHV-A59 significantly induced IL1B (Fig. 1k), which was
blocked by Resatorvid (Supplementary information, Fig. St1h).
Theoretically, there is no MHV-A59 receptor (murine Ceacaml)
expression in THP-1 cells, so MHV-A59 was not able to infect and
enter this type of human monocytes. To confirm this, we washed
those cells following the treatment with virus. After washing with
PBS, the viral load was significantly decreased, so was the induction
of IL1B (Fig. 11; Supplementary information, Fig. S1i). These data
suggested that MHV-A59 could trigger TLR4 signaling probably via
spike-TLR4 interaction. Moreover, we treated macrophages with the
spike protein trimer of SARS-CoV or infected these cells with human
coronavirus 229E (HCoV-229E; Fig. Tm, n). Both treatments can
induce production of IL1B, which was suppressed by Resatorvid.
Together, different coronaviruses were able to activate TLR4 via their
soike proteins.
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Abstract

Inflammation is an intrinsic defence mechanism triggered by the immune system against infection or injury. Chronic inflam-
mation allows the host to recover or adapt through cellular and humoral responses, whereas acute inflammation leads to
cytokine storms resulting in tissue damage. In this review, we present the overlapping outcomes of cancer inflammation
with virus-induced inflammation. The study emphasises how anti-inflammatory drugs that work against cancer inflamma-
tion may work against the inflammation caused by the viral infection. It is established that the cytokine storm induced in
response to SARS-CoV-2 infection contributes to disease-associated mortality. While cancer remains the second among the
diseases associated with mortality worldwide, cancer patients’ mortality rates are often observed upon extended periods after
illness, usually ranging from months to years. However, the mortality rates associated with COVID-19 disease are robust.
The cytokine storm induced by SARS-CoV-2 infection appeared to be responsible for the multi-organ failure and increased
mortality rates. Since both cancer and COVID-19 disease share overlapping inflammatory mechanisms, repurposing some
anticancer and anti-inflammatory drugs for COVID-19 may lower mortality rates. Here, we review some of these inflamma-
tory mechanisms and propose some potential chemotherapeutic agents to intervene in them. We also discuss the repercussions




Decrease in T cell number

T cell exhaustion

Decrease in NK cell number

NK cell exhaustion

Immune checkpoint up-regulation

Mohammed et al. ) )
Cell Communication and Signaling 2022, 20(1):79 Cell Commu n ICat[On
https://doi.org/10.1186/512964-022-00856-w and S|gna||ng

REVIEW Open Access

: : : ®
A comprehensive review about immune Ry

responses and exhaustion during coronavirus
disease (COVID-19)
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Abstract

Coronavirus disease (COVID-19) is a viral infectious disease caused by the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) virus. The infection was reported in Wuhan, China, in late December 2019 and has become a major
global concern due to severe respiratory infections and high transmission rates. Evidence suggests that the strong
interaction between SARS-CoV-2 and patients'immune systems leads to various clinical symptoms of COVID-19.
Although the adaptive immune responses are essential for eliminating SARS-CoV-2, the innate immune system may,
in some cases, cause the infection to progress. The cytotoxic CD8™ T cells in adaptive immune responses demon-
strated functional exhaustion through upregulation of exhaustion markers. In this regard, humoral immune responses
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The immune system is tightly regulated by the activity of stim-
ulatory and inhibitory immune receptors. This immune ho-
meostasis is usually disturbed during chronic viral infection.
Using publicly available transcriptomic datasets, we conducted
in silico analyses to evaluate the expression pattern of 38
selected immune inhibitory receptors (IRs) associated with

different geographical regions, different sexes, age groups, and co-
morbidities, while its severity level ranged from asymptomatic infec-
tion to life-threatening disease.” ” Most patients were of an older age
group (approximate age range of 30-79 years) and had mild symp-
toms, while 14% developed severe symptoms, and around 5% devel-
oped critical disease with a high mortality rate.” Severe COVID-19




Decrease in T cell number

T cell exhaustion

Decrease in NK cell number

NK cell exhaustion

Immune checkpoint up-regulation

a frontiers | Frontiers in Oncology

@ Check for updates

OPEN ACCESS

EDITED BY
Claude Lambert,

Centre Hospitalier Universitaire (CHU)
de Saint-Etienne, France

REVIEWED BY

Muhammad Bilal Abid,

Medical College of Wisconsin,

United States

Ya Zhang,

Shandong Provincial Hospital Affiliated
to Shandong First Medical University,
China

Marcos Lopez-Hoyos,

Marqués de Valdecilla Health Research
Institute (IDIVAL), Spain

*CORRESPONDENCE
Javier David Benitez Fuentes
javierdavidbenitezfuentes@gmail.com

These authors have contributed
equally to this work and share
| NiD

PUBLISHED 20 December 2022

TYPE Original Research
po110.3389/fonc.2022.975980

Evidence of exhausted
lymphocytes after the third

anti-SARS-CoV-2 vaccine
dose In cancer patients

Javier David Benitez Fuentes™', Kauzar Mohamed Mohamed?,
Alicia de Luna Aguilar®, Carlos Jiménez Garcia?,

Kissy Guevara-Hoyer**, Miguel Fernandez-Arquero®?,

M Antonia Rodriguez de la Pefia® Laura Garciia Bravo?,
Alejandro Francisco Jiménez Ortega®, Paloma Flores Navarro?,
Jorge Bartolome Arcilla*, Barbara Alonso ArenillaZ,

Elvira Baos Murioz®, Alberto Delgado-Iribarren Garcia-Campero®,
Maria Montealegre Sanz*, Silvia Sanchez-Ramon**

and Pedro Perez Segura®™




Increase vulnerability

TME immunosuppression
Increased carcinogenesis risk
“Awaken” Dormant cancer cells
Increased progression

Increased metastasis

, frontiers MINI REVIEW

. published: 02 March 2022
mn Immunolog \ doi: 10.3389/fimmu.2022.83801 1

)

‘NETosis is a special form of

NETosis and Neutrophil , Which is characterized
Extracellular Traps in COVID-19:
Immunothrombosis and Beyond
Yuanfeng Zhu', Xiaoli Chen' and Xin Liu® antimicrobial proteins in a web-like structure

Clinical Medical Research Center, Southwest Hospital, Army Military Medical University, Chongqing, China

by the extrusion of DNA, histones, and
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Infection with SARS-CoV-2, the causative agent of the Coronavirus disease 2019 (COVID-

19) pandemic, causes respiratory problems and multifaceted organ dysfunction. A crucial : -
mechanism of COVID-19 immunopathy is the recruitment and activation of neutrophils at I ncreased generatlon Of
the infection site, which also predicts disease severity and poor outcomes. The release of

neutrophil extracellular traps (NETs), occurring during a regulated form of neutrophil cell IS A CrUC|aI |ntrace"u Iar
death known as NETosis, is a key effector function that mediates harmful effects caused

OPEN ACCESS by neutrophils. Abundant NETosis and NET generation have been observed in the process th at cau ses _”
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The diagnosis of postacute sequelae of coronavirus disease 2019
(PASC) poses an ongoing medical challenge. To identify
biomarkers associated with PASC we analyzed plasma
samples collected from PASC and coronavirus disease 2019
patients to quantify viral antigens and inflammatory markers.
We detect severe acute respiratory syndrome coronavirus 2
spike predominantly in PASC patients up to 12 months after
diagnosis.

Keywords. COVID-19; post-acute sequelae of COVID-19
(PASC): long COVID: SARS-CoV-2 antigens: spike.
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it difficult to compare studies and validate current hypothes
Disentangling the complex biology of PASC will rely on t
identification of biomarkers that enable classification of patic
phenotypes. Here, we measure SARS-CoV-2 antigen and cy
kine levels in plasma samples collected from individuals infect
with SARS-CoV-2, some of whom developed PASC.

METHODS

A retrospective pilot study was performed using plasma sa
ples collected from 63 adults who developed act
COVID-19 or PASC. A full description of the patient cohs
and sample collection is provided in the Supplement:
Materials. SARS-CoV-2 antigens and a panel of 10 cytokir
were measured in the collected samples, as described in t
Supplementary Materials.

RESULTS

We analyzed plasma samples from a cohort of 63 individu
previously infected with SARS-CoV-2, 37 of whom were di:
nosed with PASC. For most of the PASC patients (n=3
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New insights into cancer immunoediting and its three
component phases — elimination, equilibrium and escape
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Abstract

The principles of cancer immunoediting have set the foundations for understanding the dual host-
protective and tumor sculpting actions of immunity on cancer and establishing the basis for novel
individualized cancer immunotherapies. During cancer immunoediting, the host immune system
shapes tumor fate in three phases through the activation of innate and adaptive immune
mechanisms. In the first phase, Elimination, transformed cells are destroyed by a competent
immune system. Sporadic tumor cells that manage to survive immune destruction may then enter

an EAanililaviiim nhaoa xrrthara aditinea anciire Tha Ronrana nhaoa ranracanto tha third and final nhaoca

“Persistent infections are characterized as those In
which the virus is not cleared but remains in specific

cells of infected individuals. Persistent infections

may involve stages of both and

infection without rapidly killing or even

producing excessive damage of the host cells. There

are three types of overlapping persistent virus-host

interaction that may be defined as

infection.”
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Immunoediting in SARS-CoV-2: Mutual relationship between the virus and cells of infected individuals. Persistent infections
the host
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producing excessive damage of the host cells. There

ARTICLE INFO ABSTRACT

Keywords: Immunoediting is a well-known concept that occurs in cancer through three steps of elimination, equilibrium, . . .
Cancer and escape (3Es), where the immune system first suppresses the growth of tumor cells and then promotes them a re th re e typeS Of Ove rI a p p I n g pe rS I Ste nt VI ru S - h OSt
COVID-19 towards the malignancy. This phenomenon has been conceptualized in some chronic viral infections such as
Immune response HTLV-1 and HIV by obtaining the resistance to elimination and making a persistent form of infected cells
SARS-CoV-2 . . . . . .
Viral infection especially in untreated patients. Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory . i .
syndrome coronavirus 2 (SARS-CoV-2) is a heterogeneous disease characterizing from mild/asymptomatic to t t th t y b d 'I: d
severe/critical courses with some behavioral aspects in an immunoediting setting. In this context, a coordinated I n e raC I O n a‘ m a e e I n e aS
effort between innate and adaptive immune system leads to detection and destruction of early infection followed
by equilibrium between virus-specific responses and infected cells, which eventually ends up with an uncon-
trolled inflammatory response in severe/critical patients. Although the SARS-CoV-2 applies several escape . . L}
strategies such as mutations in viral epitopes, modulating the interferon response and inhibiting the MHC I I nfe Ctlo n .
molecules similar to the cancer cells, the 3Es hallmark may not occur in all clinical conditions. Here, we discuss

howeisssssssmsisemmsissesesssrimmeeswesitmmeed  accurate understanding of these pathophysiological
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co-opts cellular processes
U ndermi nes '|m mune “causing the development of a tumor or tumors.”

recognition N . |
uman oncogenic viruses have diverse genomes, cellular
derai IS Signali ng pat hways tropisms, cancer pathologies and disease prevalence...

. However, they share many features that can lead to cancer in
SU Pports PrOPagatIOn humans. They are 1) transmitted between humans and can 2)

establish chronic infections that last for years without obvious

symptoms. Throughout these prolonged periods, oncogenic

viruses 3) co-opt cellular processes for replication and 4)

undermine immune recognition. They 5) derail conserved

signaling pathways that control cell cycle progression and

apoptosis... to 6) support their propagation.” (From Krump, NA,

You J. Molecular mechanisms of viral oncogenesis in humans.)
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“Wherever the art of Medicine is
loved, there is also a love of humanity.”

—Hippocrates
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LIFESTYLE
® Nutrition
® Sleep

® Exercise

MEDICATIONS

® |vermectin

® Mebendazole

® Hydroxychloro
quine

® Azithromycin

® Doxycycline

mid-15c., prevencioun, "action of stopping an event or practice," from Medieval Latin
preventionem (nominative preventio) "action of anticipating;

action from past-participle stem of Latin praevenire "come or go before, .
Original sense in English now is obsolete; the meaning "act of hindering or rendering

® Liothyronine
(T3)
® Metformin

02

04

" noun of

SUPPLEMENTS

® Vitamin D

® Quercetin

® Vitamin C

® Beta-
glucagon

PEPTIDES

® Off the shelf (TA-

® Artemisinin
® Nattokinase
® Zinc
® CBD

1)

® Custom, precision peptides



1540s, "senior pupil at a school charged with keeping order, etc.," from Latin monitor "one

who reminds, admonishes, or checks," also "an

' agent noun from monere "to remind, bring to (one's) recollection, tell (of):;
admonish, advise, warn, instruct, teach,” from PIE *moneie- "to make think of, remind" (source

EDUCATION

Healing begins with teaching. One must be
informed how to heal oneself. In turn, one
must be informed to know when one needs
healing.

SPECIALTY LABS

Specialty labs allow a deeper look under the

metabolic and immune hood of cancer.

Cancer biomarkers have poor reliability at

best.

¢ Signhatera molecular residual disease
(MRD) with circulating tumor ¢cT DNA

® Galleri test

CONVENTIONAL
AN
®

® CBC. CMP . Lymphocytes

P Cytokines
MPO ® ... .

® i Vitamin D3
erritin ® .. .

® : Vitamin A
D-Dimer ® ANA

® HSCRP

COVID ANTIGEN TESTING

We do after all have to confirm the presence
of the SARS-CoV-2 virus. It is an Oncovirus.
We must confirm its presence to start
iImmediate and early intervention.



tarly intervention

early 15c., intervencioun, "intercession, intercessory prayer,” Late Latin interventionem
(nominative interventio) "an interposing, a giving security,” literally "a coming between," noun

of action from past-participle stem of Latin intervenire "

1 1]
)

from inter "between", "to come

PEPTIDES

A peptide is defined as a short chain of
amino acids (typically 2 to 50). Polypeptides
are defined as a “large” number of peptides
joined in a polymer existing in “off the shelt”
and “precision” design.

TARGETED SUPPLEMENTATION

Vitamin C: broad anti-infectious activity, anti-
parasitic, anti-bacterial, and anti-viral activity..

Indole-3-carbonyl (I3C): “..one of the potent
antiviral agents that can reduce S-mediated
metastasis.”

NF-kB pathway inhibitors: Pharmacologic inhibition
of NF-kB activity suppressed viral replication and
Gamma variant-mediated breast cancer metastasis.

1
)

act of intervening”...

PHOTODYNAMIC THERAPY

A light-based technology first officially
acknowledged in 1903, though used for over
a millennium, that uses 3 main elements: a 1)
photosensitizer, 2) light, and 3) oxygen. The
end result is the triggering of photochemical
reactions.

OZONE

“Ozone exerts antiviral activity through the
inhibition of viral replication and direct
inactivation of viruses. Ozone is an antiviral
drug enhancer...Combined treatment with
iInvolving ozone and antivirals demonstrated a
reduction in inflammation and lung damage.”
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“If early detection of cancer is important;
early detection of COVID is equally
important.’

—Garland Carter






