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Can we rescue the damaged heart with stem cells?

For Heart Attack, Heart Failure &Bypass Patients
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Myocyte number declines by one third
during the lifespan of humans

Myocyte death Myocyte renewal

- Apoptosis

- Necrosis

Olivetti et al., Circ. Res. 68, 1560-1568, 1991




Myocardial infarction is associated with massive
cell loss
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Goldspink et al., Exp. Physiol. 88, 447-458, 2003.

Physiological cardiomyocyte renewal

Cardiomyocyte duplication Differentiation from cardiac progenitor cells
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Chimenti et al., Circ. Res. 93: 604-613, 2003 Srivastava & Ivey Nature 441, 1097-1099, 2006




Zebrafish has higher cardiac regenerative potential
than human

Cardiac progenitor stem cells have high
regenerative potential only after birth

Characterization and functionality of
cardiac progenitor cells in
congenital heart patients

Mishra et al. Circulation 123 (2011)

Transient Regenerative Potential of
the Neonatal Mouse Heart

Enzo R. Porrello, et al. Science 331, 1078
(2011)
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Cardiac mass and cardiomyocyte number
during aging

Myocyte death Myocyte renewal

- Apoptosis - Differentiation of cardiac
progenitor cells

- Necrosis
- Cardiomyocyte duplication

Annual cardiomyocyte turnover declines from 2% to 0.5% during 60 years.

About 50% of the cardiomycytes of an aged individual are present at birth.




Tissue heterogeneity and stem-cell functionality
for homeostais and repair

High cellular turnover
High regenerative potential
Low cellular turnover
High regenerative potential
Low cellular turnover
Low regenerative potential
Stem-cell contribution to
homeostasis and repair
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Rando, Nature 441: 1080-1086, 2006.
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Embrionic stem cells have a high
proliferative potential

Pluripotent Stem Cells
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Adult stem cells can also
differentiate into cardiomyocytes

Adult stem cells /
Somatic stem cells

Cardiac muscle

Blood cells

iPS
induced pluripotent stem cells

Pluripotency induced by transcription factors
(Yamanaka)

Potential stem cells for myocardial regeneration
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Hematopoietic stem cell application following
myocardial infarctions in humans
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Drastic donor cell death within 4-5 weeks
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van der Bogt et al. Transplantation. 2009 87(5): 642-652.




Salvage of the damaged myocardium:
paracrine effects?

Stem cells as ,providers”, ,biofactories”
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Paracrine Mediators Mechanisms of Action
[ SFRP2, VEGF, HGF,STC-I

SDF-1,TGF-f, IGF-1, bFGF, TB-4 Survival

VEGF, bFGF, FGF2, HGF, TB-4 Contractility

bFGFVEGF, IL-I, TNF-o
HGF,Ang-1,Ang-2, TGF-f, IGF-1
SDF-1, PIGF, MCP-1, PDGF-BB

Neovascularization

VEGF, IGF-1, HGF, TNF-a. Differentiation

IL-10,TB-4, MMP-2, MMP-9, MCP-1
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Remodeling

Evolution of clinical approaches
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Chavakis, E., Circulation. 121(2): p. 325-35., 2010

Future directions of myocardial cell therapy

Therapeutic Potential

Integration of multiple
optimization procedures

Individual process
optimization
* Cell Harvest
+ Call Expansion
+ Cell Delivery
* Cell Survival
+ Cell Potency

2 Generation

Current Practices

1
Generation

Copland et al. Semin Immunopathol. 2011 33(6):535-50.




SARS-CoV-2 coronavirus

SARS-CoV-2 Inventory

& N
IS PRETTY 0BVIDUS
IF YOU THINK ABOUT IT.

Proteins: Spike (S), Envelope (E), Membrane (M),
Nucleocapsid (N), Hemagglutinin esterase

(He)

Genome: 29,900 nucleotides of RNA

The clinical course of COVID-19

Guzik et al., Cardiovascular Research (2020) 116, 1666-1687




What makes SARS-CoV-2 a terminator?

SARS-CoV-2 Literature

NCBI SARS-CoV-2 Resources
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Cardiovascular involvement in COVID-19—key manifestations and
hypothetical mechanisms

Guzik et al., Cardiovascular Research (2020) 116, 1666-1687




Mantra of COVID-19

Az elmdilt 24 6raban
elhunyt X tobbségében idés,
kronikus beteg...

X mostly elderly, chronic
patients deceased
in the last 24 hours...

Underlying conditions among adults hospitalized with COVID-19

80%

B 18-49 years [Mll50-64years [J>65 years

70%
60%

Hypertension

lung disease

Note: Based Omde# from the COVID-19-Assoclated Hospltalization Survelllance Network for
patients nospltauzsd In 99 countles In 14 states from March 1-30, 2020.

Source: MMWR. 2020 Apr 8:69(early release):1-7

Elderly patients with severe aortic stenosis have increased ACE2 activity

Serum ACEZ activity (mU1L)
§ §
.

Fagyas et al. Geroscience. 2021 Jan 20:1-11.
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Mild or severe COVID-19, that is the question
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SARS-CoV-2 spike protein
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What do mutants teach us?

Variantof Concern  Total Characteristic ~ Mutations in the S gene Possible
(country where first detected) ~ Mutations receptor binding domain  functional changes
B.1.1.7 « More efficient
(United Kingdom) 18 N501Y transmission
* Reduced antibody
D6146 binding and
(China) immune
protection
B.1.351 x
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Wanner Tech Comer February 01,
2021
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Vaccination against COVID-19 in Europe

ptake (%) of the p inthe inEU/EEA @y uptake (%) in the total population in EU/EEA countries
Countries as of 2022-04-21 )
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Cumulative vaccine uptake (%) in the total population in EU/EEA countries as of _,
2022-04-21 {

Uptake of the primary cours

Covid vaccine skepticism

The most common reasons for
opposing a COVID-19 vaccination®

created coronavirus to
microchip people

I think the vaccine may
not be safe enough

-
3
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1 do not believe that
COVID19 is dangerous
for my health
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What are the side effects and risks?

Pain / redness / swelling at the injection site
Headache

Fatigue

Muscle or joint pain

Fever or chills

Excessive sweating

Itchy skin / rash / hives

Muscle weakness, arm or leg pain
Feeling weak, tired, dizzy
Abdominal pain, feeling unwell
Enlarged lymph nodes

(0.01% - 0.1% of people)
= Severe allergic reaction
* Heart inflammation*
Rare, (Very rare)

= Blood clots** mRNA vaccines only.
**Astrazeneca and Janssen
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The relati ip bety coviD and mortality
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Source: ECDC, November 2021

US Covid deaths by vaccination status
Rate of coronavirus deaths per 100,000 people by week
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Data from 25 participating health departments

Source: US Centers for Disease Control and Prevention (CDC), 17 Dec
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