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Megmenthet0 a karosodott sziv 6ssejtekkel?
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For Heart Attack, Heart Failure & Bypass Patients
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A szivizomsejtek szama az emberi élet soran
atlagosan egyharmadaval csokken

I\/Iyocyta elhalas ” Myocyta tjdonképzédés
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- Apoptosis

- Necrosis

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



A myocardialis infarctus a szivizomsejtek
szamanak drasztikus csokkenesevel jar
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A szivizomzat oregedése a szivizom
tartalékanak csokkenésevel jar
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Goldspink et al., Exp. Physiol. 88, 447-458, 2003.



A szivizomsejtek élettani megujulasa

Cardiomyocyta duplikacio Differencialodas cardialis progenitor sejtekbdl

Chimenti et al., Circ. Res. 93: 604-613, 2003 Srivastava & lvey Nature 441, 1097-1099, 2006



A zebrahal cardialis regeneracios potencialja
nagyobb az emberénél




A sziv progenitor sejtjei csak kozvetlenul a szuletest
kovetoen rendelkeznek jelentOs regenerativ potenciallal

A day 1 B day 2 C

®.

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

Sham Resected p
LVIDd 2.54 (+0.12) 2.85(+0.16)  0.12
LVIDs 0.69 (£0.014)  0.81(x0.09)  0.39
Day 0 Day 21 Day 1 Day 21 FS 72.30 (1.75)  71.74 (+1.64) 0093

e Ventricle %EF  96.52(+0.54 96.14 (+0.64
Weight Surface Area ° ( ) ( ) 0.95




A szivizomtomeg és szivizomsejt szam alakulasa az
oregedeés soran

Myocyta elhalas <mmm) Myocyta Ujdonképzddés

1

1

- Apoptosis - Ossejtekbél torténé differencialodas

- Necrosis - Cardiomyocyta duplikacio

A cardiomyocytak turnovere 60 ev alatt az évi 2%-r6l 0,5%-ra csokkken.

Az idGs emberek cardiomyocytainak kozel 50%-a jelen van a szuletéskor.



A szovetek eés az ossejt-funkcié heterogenitasa
a szoveti homeosztazisban és regeneracioban

High cellular turnover
High regenerative potential
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Blood cells Liver Lung parenchyma
Mammary epithelium Small vasculature Brain Kidney
Gut epithelium Skeletal muscle Retina
Vascular endothelium Pancreas Heart
Epidermis Adrenal cortex Spinal cord

Rando, Nature 441: 1080-1086, 2006.



Ossejtek
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Az embrionalis 0ssejtek jelentos
proliferativ potenciallal rendelkeznek

Pluripotent Stem Cells
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Szdveti 0ssejtekbdl szintén
kialakulhatnak szivizomsejtek

L Multipotent Stem Cells

Szoveti Ossejtek /
Szomatikus Ossejtek

" Blood cells



IPS

indukalt pluripotens 0ssejtek

A pluripotenciat transzkripcios faktorokkal
indukaljak differencialt sejtekbdl.

(Yamanaka)
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Lehetséges Gssejtforrasok a myocardium

V4 e J o /J
regeneraciojarda
Csontveld Vazizom Zsirszbvet
) \
Endothelialis Hematopoetikus  Mioblasztok Mezenhimalis
progenitor sejtek Ossejtek Ossejtek
Mezenhimalis
Ossejtek l

Sziv eredet
Ossejtek



Hematopoietikus Ossejtek alkalmazasa
szivinfarktuson atesett betegekben

The cells embed
themselves and
produce proteins
that signal the
growth of new
blood vessels
and heart muscle

Stem cells are
filtered from bone
marrow removed
from a patient’s hip

The cells are
injected into the
heart’'s damaged area




Az ossejtek intracoronarias alkalmazasa
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A donorsejtek szama 4-5 het alatt drasztikusan csokken
(bioluminescence imaging)
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van der Bogt et al. Transplantation. 2009 87(5): 642—652.



A karosodott myocardium megmentese:
parakrin hatasok”

A terapiasan hasznalt sejtek mint ,szallitok™, ,biofactories”

Cell Type

o
e

Mesynchymal Stem
Cells (MSC's) (")

@
Embrzggg: Stem

Cells

Cardiac Pro%emtor

Cells (CPC's ‘ ‘}

Bone Mérrow
<@ Mononuclear Cells
g (BM-MNC's)
Endothelial Progenltor
Cells (EPC's)

Paracrine Mediators

SFRP2, VEGF, HGF, STC-I|
SDF-1,TGF-j3, IGF-1,bFGF, TB-4

VEGF, bFGF, FGF2, HGF, TB-4

bFGF,VEGF, IL-I,TNF-a
HGF,Ang-1,Ang-2, TGF-{3, IGF-I
SDF-1, PIGF, MCP-1, PDGF-BB

VEGF, IGF-1, HGF, TNF-a

IL-10,TB-4, MMP-2, MMP-9, MCP-I,
TSPI,TGF-B,TIMP-1,TIMP-2, TIMP-9,

| HGF, NGF, ErbB2, tenacin C, IL-1

Mechanisms of Action

Survival

Contractility

Neovascularization

Differentiation

Remodeling



A klinikai megkozelitések evolucidja

2001/2002 2006 2008 2009 Future
Bone Bone Bone Enhancement New types of
marrow Marrow marrow *Shock waves for enhancing || adult stem cells
« Total bone || *Hematopoetic || + CD34*CXCR4* cell engraftment
Marrow stem cells *Factors to enhance cardiac New enhance-
mononuclear CD3ag+ AdipﬂSE differentiation |_ment strategies
e tissue- Cardiac stem cells iPS cells ?
+CD133*cells || *Mesenchymal derived e kit+ Embryonic
stermn cells cells *Cardiospheres

stem cells?

Chavakis, E., Circulation. 121(2): p. 325-35., 2010




A myocardialis sejtterapia jovoje

Integration of multiple
optimization procedures

3rd Generation

Individual process
optimization
* Cell Harvest

* Cell Expansion
* Cell Delivery

* Cell Survival 2"" Generation
* Cell Potency

Therapeutic Potential

Current Practices

lst
Generation

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



SARS-CoV-2 koronavirus




SARS-CoV-2 leltar

Nucleocapsid protein (N) . v -
and RNA ~- Hemagglutinin esterase (He)

Spike glycoprotein (S) Membrane protein (M)

Lipid bilayer ) P, 4 Envelope protein (E)
membrane 7o

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

Genome: 29,900 nucleotides of RNA

A "\
IT'S PRETTY OBVIOUS
IF YOU THINK ABOUT TT.




MILD MODERATE
DISEASE TYPE
- Fever
« Dry cough
- Fatigue
Nasal congestion

Other -«
« Rhinorrhoea

Sore throat
Myalgia

Leukocytes y or Normal

AALT/AST
4CK/myoglobin

SARS-CoV-2
Diagnosis

/

SARS-CoV-2
in RT-PCR
(NGS)

1-14 days (~3-7 d)

Radiology

SARS-CoV-2
IgM
3-5 days
IgG

4x higher in
recovery phase,

* Sputum
» Swab

CT:

Multiple
patchy
shadows

A COVID-19 klinikai lefolyasa

SEVERE
DISEASE

RAPID
DETERIORATION

. ARDS

- Septic shock

- Metabolic acidosis
« Coagulation (DIC)
* Myocardial injury
« Myocarditis

« Shortness of breath
« Dyspnea

+ SpO, < 94% resting
* RR >30/min

« 44 Troponin | (Tnl)

-4 CRP /4 ESR

-4 D-DIMER

* Progressive deterioration
of lymphocyte counts

* Elevated inflammatory
markers (IL-6, TNF-ar)

_ * Procalcitonin - often normal

MULTIPLE
ORGAN

+ 7 days after 7?

. Pulmonary lesion 4 50%
« Progressive ¥ lymphocyte counts

FAILURE

CT:

« Multiple ground glass appearance
« Infiltrates/consolidation
« Pleural effusion

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



Mitol valik a SARS-CoV-2 terminatorra?




A SARS-CoV-2 irodalma
m National Library of Medicine e
National Center for Biotechnology Information

NCBI SARS-CoV-2 Resources

I Quick Navigation Guide SARS-COV-Z Data
Sequence Submission
P 3,617,518 4,674,037 7,871
SRA runs Nucleotide records ClinicalTrials.gov
Sequence-Related Resources
Clinical Resources 249,866 318,925
Other Websites PubMed PMC

Submit SARS-CoV-2 Sequences

P Add assembled & raw read data to the

»

growing public archive




Sziv- és érrendszeri érintettség a COVID-19-ben — Iényeges korfolyamatok
és hipotetikus mechanizmusok

1. Upper airways

Mucosal epithelial cells
Olfactory sustentacular cells
Trachea ciliated epithelial cells

3. Lungs

Basal, ciliated and secretory
cells

Type Il pneumocytes

4. Cardiovascular system
Heart fibroblasts,
cardiomyocytes

Vessel endothelial cells.

5. Immune system

6. Liver, gallbladder and pancreas
Liver cholangiocytes

Gallblader epithelial cells

Pancreas acinar and ductal cells

8. Urinary system
Kidney tubular epithelial cells

| 9a. Female reproductive tract |

10. Nervous system
‘Brain (non-)neuronal cells
Spinal cord (non-)neuronal cells

11. Eye
Cornea, conjunctiva and retina
epithelial cells

12. Mammary glands
Mammary epithelial cells

13. Skin and adipose tissue
Skin epithelial cells

Microvessels

Endothelial cells .
* 5 ¢ \ Microvascular
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Peri;ytes

s
Siface

g

A
- Coronary artery Acute
e-?vg,-;-/ ¢ Macrovascular coronary

&.@‘{\r/’ endothelial syndrome

dysfunction
Endothelial cell

SARS-CoV-2

»

/ Viral
invasion Teell .

Inﬂammatlon ,

Macrophage . ° . 8 &S =
Leoxeuo s o ’
.. . ite 5

Plaque instability/
rupture

CD206
4 Metabolic lmmune
activity

Fulmlnant
myocarditis
Troponin| N
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Myocardial
damage

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



A COVID-19 mantraja

Az elmult 24 6raban
elhunyt X tobbségében idés,
krénikus beteg...




Underlying conditions among adults hospitalized with COVID-19
80%

70% B 18-49 years [J50-64 years =65 years

60%

Chronic
lung disease

Hypertension

Note: Based O™se#8 from the COVID-19-Assoclated Hospitallzation Survelllance Network for
patlents hospltalized In 99 counties In 14 states from March 1-30, 2020.

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



Sulyos aorta sziikliletben szenved6 idos betegeknél megnovekedett
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Fagyas et al. Geroscience. 2021 Jan 20:1-11.



Enyhe vagy sulyos COVID-19, ez itt a kérdés
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[ Infection with SARS-CoV-2 ]

|

~

-
Protective & regulated inflammation

Non-robust viral replication

Early interferon response

L Effective myeloid cell and cytokine response )

Pathogenic/dysregulated inflammation
Robust viral replication

Delayed interferon response

Excessive myeloid cell and cytokine response

/

i

Minimal endothelial & epthelial cell death
Sufficient vascular leakage
Optimal T cell & antibody responses

Effective viral clearance

f Widespread endothelial & epithelial cell death N
Excessive vascular leakage
Aberrant T cell & antibody responses

kPersistent viral infection

i

[ Protective immunity ]

i

[ Resolution & survival ]

]

( Underlying risk factors]
® ®

<::I Proximal factors

I .
<::| Distal factors

Cleary et al., Br J Pharmacol. 2020;177:4851-4865.



SARS-CoV-2 tuske fehérje
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https://www.invivogen.com/sars2-spike



Mire tanitanak a mutans SARS-CoV-2 virusok?

Variant of 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) 3 0 transmission
— 1 N501Y
* Reduced antibody
D6146 ﬁ binding and
(China) i immune
protection
B.1.351
(South Africa) N501Y, .E:f‘ii:::: av;:ﬂ:te
S 8 E48LK, B1.351 and P.1
, K417N
P.1
(Brazil) N501Y,
21
E484K

Wanner Tech Corner February 01,
2021



COVID-19 vakcin

V4 L4

acio Europaban

Cumulative uptake (%) of the primary course in the total population in EU/EEA
countries as of 2022-04-21
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Uptake of the primary course (%)

Cumulative vaccine uptake (%) in the total population in EU/EEA countries

At least one dose Primary course Booster/additional dose

75.3% 72.6% 93.1%

Cumulative vaccine uptake (%) in the total population in EU/EEA countries as of
2022-04-21

by reporting week (data for the current week are preliminary) e

== Primary course

= Atleast one dose Booster/additional dose
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COVID vakcina szkepticizmus
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Roger Stone: Bill Gates may have
created coronavirus to
microchip people

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

I think the vaccine may
not be safe enough

| am concerned about
possible side effects

| do not believe that
COVID-19 is dangerous
for my health

| reject vaccinations on
principle

daertix
%y «,«9

It is best to let nature take
its course

@ Source: HCHE/ Uni Hamburg 2020 *Survey in DE, FR, NL, PT, IT, UK, DNK

LT Craae, Licanss 0TS



What are the side effects and risks?

(1% - more than 10% of people)

= Pain / redness / swelling at the injection site
* Headache

Very Common and Common * Fatigue
* Muscle or joint pain
= Fever or chills

(0.1% - 1% of people)

© 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*

(Very rare)

= Blood clots** “mRNA vaccines only
**AstraZeneca and Janssen



A COVID vakcinacioé és a mortalitas kozotti kapcsolat

VACCINATION DEATHS
% adult population fully vaccinated per 1 million population, 14-day period
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Source: ECDC, November 2021




US Covid deaths by vaccination status
Rate of coronavirus deaths per 100,000 people by week

12
9
6 Unvaccinated
3
Vaccinated
O | | | | | |

May  Jun Jul Aug Sep Oct

Data from 25 participating health departments

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



